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ABAPTISTA  from  a,  privative,  and  pcnr- 
to  plunge  (obsolete).  A name  used 
to  designate  the  terebra,  or  conical-shaped 
circular  saw  of  the  ancient  surgeons.  Their 
object  in  employing  an  instrument  of  that 
shape  was  to  prevent,  as  the  name  expresses, 
its  penetrating  beyond  the  bones  of  the  cra- 
nium, into  the  dura  mater  and  brain.  (For  a 
better  means  of  obviating  this  accident,  see 
Trephine.) 

ABDOMEN,  venter,  alvus.  Lat.  v7roya<J - 
rpiov,  yacrn'jp,  Gr.  ventre,  bas  ventre,  Fr. 
Unterlcib,  Bauch,  Schmerbauch,  Ger.  ventre, 
panda,  abdomine,  Ital.  vientre,  barriga,  panga. 
Span,  belly,  Eng.  The  abdomen,  in  Human 
Anatomy,  is  the  largest  of  the  three  visceral 
cavities ; and  is  situated  between  the  thorax 
and  lower  extremities  : it  derives  its  appella- 
tion from  the  Latin  word  abdere,  in  conse- 
quence of  its  concealing,  as  it  were,  its  con- 
tents. The  term  applies  to  the  containing 
and  contained  parts  ; to  the  walls,  and  to  the 
organs  they  enclose.  The  word  cavity  is  a 
mere  abstraction  ; in  q e integral  state  of  a 
living  man  there  is  no  avity,  the  entire  space 
being  occupied  by  so-  ; of  the  principal  or- 
gans of  digestion,  assimilation,  secretion,  gene- 
ration, excretion,  &c.  After  premising  a few 
general  remarks,  we  shall  therefore  consider 
successively  the  walls  and  the  cavity  of  the 
abdomen. 

The  abdomen  is  situated  before  the  lumbar 
portion  of  the  vertebral  column ; above  the 
pelvis,  which  may  be  considered  as  an  appen- 
dage ; and  below  the  thorax,  from  which 
it  is  separated  by  the  diaphragm,  in  man  and 
mammalia.  Its  superior  boundaries  are  not 
well  marked  exteriorly  ; within,  it  is  defined 
by  the  diaphragm,  a moveable  septum,  which 
alternately  enlarges  and  contracts  the  two  ca- 
vities, at  the  expense  of  each ; hence  a 
source  of  many  errors  in  diagnosis, which  are 
much  more  frequent  than  is  generally  believed. 

General  considerations.  In  the  develop- 
ment of  the  human  germ,  the  abdomen  is  the 
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first  part  formed  ; it  is,  so  to  speak,  the  radicle 
of  the  future  being  : this  is  so  strictly  the 
fact,  that  the  foetus,  however  imperfect  or 
irregular  its  formation  may  otherwise  be,  is 
always  normal  in  the  respect  of  possessing 
this  portion  of  the  organism.  The  abdomen, 
therefore,  whether  as  regards  man  or  the 
lower  grades  of  animals,  is  the  point  from 
which  the  creature  springs,  and  around  which, 
according  to  his  grade  in  the  scale  of  beings, 
the  other  organs  are  grouped  in  succession  ; 
the  abdomen  and  its  contents  are  the  primi- 
tive elements,  the  organs  of  first  formation. 

In  comparing,  on  the  skeleton,  the  abdomi- 
nal with  the  cranial  and  thoracic  cavities,  we 
observe  a very  striking  difference  in  the  bony 
formation  of  each. 

In  the  cranium,  the  most  perfect  physical 
protection  is  secured  for  its  contents  by  their 
complete  envelopment  in  bones  of  a certain 
hardness,  formed  and  joined  together  in  a 
peculiar  manner. 

In  the  thorax,  bones  form  a very  large  por- 
tion of  its  limits,  and  afford  ample  protection 
to  the  contained  organs ; but  as  total  immo- 
bility would  here  be  incompatible  with  the 
due  performance  of  the  functions  of  these 
organs,  the  interosseous  spaces  are  filled  up, 
and  the  cavity  completed  by  the  muscles  ne- 
cessary to  the  act  of  respiration. 

In  the  construction  of  the  abdomen,  we 
observe  a complete  contrast  with  that  of  the 
skull : in  the  latter,  motion  would  be  incom- 
patible with  function  ; in  the  former  it.  is,  to 
a great  extent,  indispensable.  The  thorax,  as 
regards  mobility,  is  the  mean  between  these 
two  extremes.  The  soft  parts  of  the  abdo- 
men, therefore,  predominate  considerably  over 
the  osseous.  Of  the  soft  parts  themselves, 
some  enjoy  great  extent  of  motion,  while 
others  are  as  firmly  fixed  as  the  bones  to 
which  they  adhere. 

Parietes  of  the  Abdomen. — As  ™gards  the 
parietes,  therefore,  and  abstractedly  from  the 
nature  of  the  parts  that  compose  them,  they 
may  be  considered  as  the  moveable  or  floating, 
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and  the  motionless.  The  moveable  external 
walls,  if  detached  all  around  from  the  edges 
of  the  bony  frame,  upon  which  they  are  spread 
out  and  supported,  and  if  they  are  extended 
upon  a plane  surface,  will  represent  the  figure 
of  a Maltese  cross,  the  perpendicular  limb, 
corresponding  to  the  linea  alba,  from  the 
xiphoid  cartilage  to  the  pubis  ; the  transverse, 
to  a line  curved  in  proportion  to  the  size  of 
the  abdomen,  drawn  from  the  transverse  pro- 
cesses of  the  lumbar  vertebrae,  on  one  side, 
to  the  same  points  on  the  other.  The  float- 
ing external  wall  being  thus  detached,  the 
frame  of  the  abdomen  will  represent  a deep 
architectural  niche,  vaulted  above  by  the 
diaphragm,  (the  remaining  portion  of  the 
moveable  walls)  and  excavated  below,  to  form 
the  well  or  pelvis  ; the  direction  of  the  niche  is 
somewhat  oblique,  being  bent  back  at  both  ends. 


Fig.  1. 


The  cavity  of  the  abdomen,  the  anterior  move- 
able  walls,  and  viscera  removed. 

The  frame  itself  is  extremely  solid,  and  con- 
tributes mainly  to  the  sustainment  and  proper 
position  of  the  organs  which  it  shelters  ; with- 
out this  disposition,  the  erect  posture  would 
be  impossible,  and  the  viscera  would  crush 
each  other.  A space  of  unvarying  dimen- 
sions being  thus  provided,  the  abdominal  ca- 
vity is  completed  bv  parietes  consisting  en- 
tirely of  soft  parts.  The  unyielding  protection 
of  bone  is  now  sacrificed  to  the  necessities  of 
function ; mobility  and  protection  must  be 
combined  in  the  texture  of  the  parietes  ; in 
a word,  the  ever-varying  bulk  of  the  contained 
viscera  requires  extensibility  in  the  walls  to 
meet  the  condition  of  distension  ; elasticity  to 


restrain  its  excess,  and  to  spring  back  in  pro- 
portion as  the  distension  diminishes ; and  con- 
tractility to  assist  in  the  due  performance  of 
the  functions  of  those  organs.  The  struc- 
tures endowed  with  these  properties,  are 
muscles,  fasciae,  tendinous  expansions,  cellular 
tissue,  &c.  of  which  the  moveable  walls  of  the 
abdomen  are  exclusively  formed. 

It  is  not  our  purpose  in  this  article  to  enter 
into  a detailed  description  of  each  of  these 
parts.  These  details  are  minutely  and  lucidly 
exposed  in  a more  appropriate  place, — the 
Cyclopaedia  of  Anatomy  and  Physiology,  Art. 
Abdomen,  to  which  we  beg  to  refer  the  reader. 
Our  chief  object  being  to  give  a rapid  sketch 
of  the  surgical  questions  connected  with  this 
region,  we  shall  enter  no  further  into  its 
anatomy  than  will  be  necessary  to  illustrate 
the  various  points  under  consideration, — to 
guide  diagnosis, — or  to  form  a ground-work 
for  surgical  precepts. 

Osseous  Parietes. — These  are  formed  above, 
anteriorly  by  the  ensiform  cartilage  of  the 
sternum  ; laterally  by  the  lower  ribs  ; poste- 
riorly by  the  lumbar  vertebrae,  sacrum,  and 
coccyx  ; and  inferiorly  by  the  ilia.  Although, 
we  refrain  purposely  from  minute  osteological 
details,  it  yet  appears  proper  to  point  out  the 
leading  distinctive  characters  between  the 
H bones  of  the  pelvis,  and  the  ribs  and  sternum, 
if  with  regard  to  the  kind  and  degree  of  mo- 
jj!  tion  they  derive  from  the  action  of  the 
J muscles.  The  latter,  under  the  influence  of 
muscular  action  are  so  moved,  as  to  alter 
directly  the  position  of  the  subjacent  viscera ; 
so  that  we  must  here  consider  the  bony  walls 
of  the  abdomen  as  actively  engaged  in  modi- 
fying the  dimensions  of  the  ventral  cavity  ; 
while  the  bony  walls  of  the  pelvis,  on  the 
contrary,  remain  during  the  action  of  the 
abdominal  muscles  unmoved,  offering  at  the 
same  time,  however,  a firm  point  of  resistance, 
and  thus  permitting,  through  the  medium  of 
muscular  contraction,  pressure  on  the  pelvic 
organs,  and  facilitating  the  propulsion  ol  their 
contents.  The  internal  surfaces  of  these  bony 
walls  are  chiefly  padded  with  muscles ; for  the 
description  of  which  we  must  refer  the  reader 
to  the  elementary  works  on  Anatomy,  and 
pass  on  to  the  consideration  of  the  floating 
walls  themselves. 

Soft  Parietes  of  the  Abdomen. — These  are 
formed  for  the  most  part  of  the  flat  or  broad 
muscles,  which  derive  their  names  from  their 
position,  form,  or  the  direction  of  their  fibres ; 
they  consist  of  five  pairs  placed  symmetrically 
with  regard  to  the  median  line. 

Viewed  externally  the  abdomen  represents 
an  oval,  convex  in  front,  its  long  axis  being 
vertical,  broader  below  than  above,  particu- 
larly in  females,  from  the  naturally  greater 
expansion  of  the  pelvis  after  puberty  in  that 
sex  ; the  reverse  of  this  obtains  in  the  foetus. 
Owing  to  the  alternating  contraction  and  di- 
latation of  the  walls  of  the  thorax  and  dia- 
phragm, the  convexity  of  its  outline  varies 
incessantly  during  life  ; in  emaciated  subjects 
it  is  not  convex  but  flat,  particularly  after 
death. 


ABDOMEN. 


3 


The  combination  of  muscle  and  aponeuro- 
sis in  the  composition  of  the  moving  walls  of 
the  abdomen  is  highly  important ; they  are 
distributed  according  to  the  relative  necessi- 
ties of  contractility  and  resistance.  Thus  we 
observe  where  the  former  is  required,  muscle 
is  the  principal  constituent ; where,  on  the 
other  hand,  contractility  may  be  dispensed 
with,  as  in  the  case  where  provision  must  be 
made  for  the  transmission  of  vessels,  &c.  the 
powers  of  resistance  are  duly  provided  for, 
by  means  of  strong  tendinous  expansions. 
Wherever  great  resistance  is  necessary,  and 
such  is  the  case,  at  the  points  where  the 
pressure  of  the  muscular  walls  upon  the  vis- 
cera, from  the  direction  of  the  axes  of  the 
abdominal  cavity,  is  more  particularly  directed, 
recourse  is  had  to  this  organic  element  for 
protection.  Some  difference  in  the  distribu- 
tion of  aponeurosis  is  observable  in  man,  and 
in  large  quadrupeds  ; in  the  latter  it  abounds 
at  the  thoracic  extremity  of  the  abdominal 
cavity,  in  the  former,  at  the  inferior  or  pubic 
portion  ; an  argument,  if  such  were  necessary, 
of  his  destination  for  the  erect  posture.  These 
aponeuroses  form  perfect  sheets,  except  at 
the  points  where  arched  apertures  of  various 
sizes  are  left  for  the  transmission  of  vessels, 
or  for  the  commencement  of  canals,  which 
are  often  occupied,  in  addition  to  the  parts 
thus  transmitted  by  cellular  tissue,  and  pellets 
of  adipose  substance. 

The  whole  extent  of  the  moveable  walls 
may  be  traced  from  the  bottom  of  the  ster- 
num, along  the  margins  of  the  inferior  ribs, 
the  transverse  processes  of  the  lumbar  ver- 
tebrae, the  ridge  of  the  ilium,  and  stretching 
across  like  an  arch,  from  the  anterior  superior 
spinous  process  of  this  bone  to  the  angle  of 
the  pubis : it  presents  above  a small  depres- 
sion, scrobiculus  cordis,  in  which  the  xiphoid 
cartilage  may  be  felt ; this  body,  constituting 
as  it  were  a link  between  the  sternum  and 
linea  alba,  is  cartilaginous,  flexible,  and  elastic, 
more  or  less  depressed  in  different  subjects. 
About  the  middle  is  found  the  umbilicus,  a 
species  of  cicatrix,  the  vestige  of  the  opening 
which  served  to  transmit  the  umbilical  ves- 
sels. Below,  the  abdomen  terminates  at  the 
pubis ; laterally  from  this  point,  towards  the 
ilium,  it  forms  in  connexion  with  the  upper 
part  of  the  thigh,  the  fold  of  the  groin.  The 
whole  is  divided  into  regions,  which  though 
arbitrary  are  useful  alike  for  description  and 
diagnosis,  and  which  shall  be  noticed  here- 
after. The  upper  and  lower  portions  of  this 
moveable  wall  are  narrowed  by  the  conver- 
gence of  the  ribs  towards  the  sternum  above, 
and  of  the  ilia  towards  the  pubis  below ; in 
the  middle  it  passes  round  on  each  side  to 
the  transverse  processes  of  the  lumbar  ver- 
tebrae, and  in  consequence  of  the  absence  of 
bone  throughout  this  extensive  region,  it  is 
naturally  disposed  to  yield  the  most  to  any 
distending  force. 

Before  we  enter  upon  the  description  of  the 
muscles  of  the  abdomen,  it  will  be  better,  in 
order  to  understand  their  attachments,  first  to 
describe  the  aponeurotic  expansion  on  the 


anterior  part  of  the  abdomen,  and  which  is  in 
fact  produced  by  the  tendons  of  these  muscles. 
When  the  skin  and  superficial  fascia  have  been 
removed  from  the  fore  part  of  the  abdomen, 
an  expanded  surface  of  fascia  presents  itself, 
reaching  from  the  sternum  to  the  pubes,  above 
occupying  the  space  between  the  two  exter- 
nal abdominal  muscles,  and  below,  that  be- 
tween the  two  ilia,  the  pubes  dividing  this 
lower  margin  of  the  abdominal  tendon  into 
two  distinct  free  oblique  edges,  which  are 
termed  Poupart’s  ligament.  On  a closer  con- 
templation of  this  general  tendinous  expan- 
sion, three  particular  opaque  lines  arrest  the 
attention;  a central  one  passing  in  the  long 
axis  of  the  abdomen  from  the  sternum  to  the 
pubes,  called  the  linea  alba,  and  two  lateral 
lines  named  the  linea:  semilunares,  which  sweep 
in  the  form  of  a crescent  from  the  junction  of 
the  cartilage  of  the  eighth  with  the  seventh 
ribs,  to  the  spinous  processes  of  the  pubes. 
The  greater  opacity  of  these  lines,  as  com- 
pared with  the  rest  of  the  fasciae,  is  caused  by 
the  conjunction  and  interlacement  of  the  ten- 
dons of  the  three  flat  pairs  of  the  abdominal 
muscles. 

Abdominal  muscles. — Our  observations  on 
these  shall  be  brief  and  general.  The  most 
external  covers  a considerable  space  anterior- 
ly, and  laterally,  extending  from  the  lower  and 
lateral  part  of  the  thorax  down  to  the  crista  of 
the  ilium,  and  from  the  spine  of  this  bone  to 
the  pubis  : from  the  ribs  to  the  ilium  its  pos- 
terior edge  is  free  ; its  fibres  run  in  various 
directions  towards  the  linea  alba  ; it  joins  the 
tendon  of  the  muscle  just  beneath  it  at  the 
linea  semilunaris ; the  edge  extending  from  the 
ilium  to  the  pubis  is  free  towards  the  thigh, 
and  thickened,  particularly  in  its  iliac  portion, 
by  its  continuity  with  the  tendon  of  the  in- 
ternal muscle  ; the  part  of  it  that  is  attached 
to  the  pubis  is  divided  into  two  portions  or 
pillars,  leaving  between  them  a space  in  which 
the  spermatic  cord  in  the  male,  and  the  round 
ligament  in  the  female,  pass  out  of  the  abdo- 
men. Beneath  this  external  layer,  a second 
muscle  ( the  internal  oblique ) is  spread,  ex- 
tending from  the  bottom  of  the  sternum  and 
the  cartilages  of  the  ribs  to  the  ilium,  coher- 
ing with  the  iliac  portion  of  the  lower  ten- 
dinous border  of  the  preceding  muscle  ; it 
becomes  tendinous  at  the  linea  semilunaris. 
Beneath  this  muscular  layer  another  is  con- 
cealed ; it  extends  farther  behind  towards  the 
vertebrae,  with  which  and  the  ilium  it  is  con- 
nected by  stronger  fasciae,  than  either  of  the 
two  superposed  layers  ; like  them,  it  becomes 
tendinous  at  the  linea  semilunaris,  and  meets  its 
fellow  of  the  opposite  side  at  the  linea  alba. 

Before  I proceed  to  describe  the  straight 
and  pyramidal  muscles  of  the  abdomen,  it  is 
important  to  contemplate  the  direction  of  the 
muscles  already  mentioned  collectively,  duly 
to  appreciate  how  perfectly  they  are  adapted 
to  prevent  the  protrusion  of  the  abdominal 
viscera,  and  to  produce  an  equable  muscular 
ressure  upon  them,  during  their  contraction, 
t is  to  be  observed  how  the  fibres  of  the  ex- 
ternal oblique  muscle  descend  and  terminate 
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tendinous  below,  while  the  fibres  of  the  inter- 
nal oblique  ascend,  and  decussating  with  the 
fasciculi  of  the  external  muscle,  terminate 
tendinous  above  ; and,  lastly,  how  this  trans- 
verse muscle  has  its  fleshy  fibres,  so  intersect- 
ing the  decussation  of  the  other  two,  as  com- 
pletely to  close  the  opening  which  would 
otherwise  have  remained,  and  have  left  the 
viscera  constantly  exposed  to  the  liability  to 
protrusion.  A thin  flat  muscle  ( the  rectus ) 
is  extended,  ensheathed  throughout  its  entire 
extent,  except  for  a little  way  at  its  lowest 
part,  between  the  layers  of  the  tendons  con- 
stituting the  tinea  alba,  from  the  pubis  to  the 
scrobiculus  cordis  ; it  is  divided  transversely  by 
tendinous  intersections  ( the  linece  transversce  ). 
The  sheath  contains  another  muscle  ( the 
pyramidal J which  also  ascends  from  the  pubis, 
about  half-way  towards  the  umbilicus. 

The  other  moveable  wall  (the  diaphragm) 
is  concealed  from  view,  and  constitutes  the 
superior  boundary  of  the  abdominal  cavity  ; it 
forms  a septum  between  the  abdomen  and 
thorax,  ascending  deeply  even  in  its  quiescent 
state,  into  the  base  of  the  latter.  By  this 
disposition,  the  upper  part  of  the  oval  formed 
by  the  abdomen  as  a whole,  is  spliced,  as  it 
were,  into  the  thorax  ; so  that  an  instrument 
penetrating  horizontally  from  the  back  part  of 
the  trunk,  at.  any  point  between  the  top  of 
the  xiphoid  cartilage,  and  the  last  intercostal 
space,  would  pass  through  the  cavities,  both 
of  the  thorax  and  abdomen.  The  action  of 
this  muscle  is  as  essential  to  the  function  of 
respiration,  as  its  influence  is  important  upon 
the  abdominal  viscera. 

The  inferior  boundary  is  formed  by  the 
pelvis,  the  excavation  of  which  seems  to  be 
an  appendix  or  prolongation  of  the  general 
cavity.  The  soft  walls  in  this  region  possess 
but  little  mobility,  and  consist  of  the  ischio- 
coccygeal  and  levatores  ani  muscles,  with  an 
aponeurotic  arrangement  containing  other 
muscles,  &c.,  proper  to  the  perineum,  by 
which  this  space  is  closed. 

So  far  as  the  osseous,  fibrous,  and  muscular 
structures  serve  to  form  the  parietes  for  the 
abdomen,  they  have  been  noticed  ; but  as  allu- 
sion has  been  made  to  the  passage  of  vessels, 
nerves,  &c.,  in  and  out  of  the  cavity,  it  is  ob- 
vious that  some  other  tissues  are  required  for 
the  safe  occlusion  of  these  outlets,  as  well  as 
for  the  purpose  of  strengthening  the  parietes 
generally,  and  modifying  the  influence  of  mus- 
cular action  upon  the  abdominal  viscera.  Ac- 
cordingly we  find  entering  into  the  structure 
of  the  abdominal  walls,  cellular  tissue,  some- 
times abounding  in  small  pellets  of  fat,  fascial 
expansions  enveloping  the  muscles,  and  a 
serous  membrane,  with  a free  surface,  lining 
the  walls  and  giving  a covering  to  the  con- 
tained organs  throughout  almost  their  entire 
extent.  The  fascial  expansions  are  prolonged 
in  the  form  of  more  or  less  perfect  sheaths  into 
the  outlets,  together  with  cellular  tissue  and 
fat : this  latter  point  is  peculiarly  deserv- 
ing of  notice,  as  these  fatty  nodules  dilate  the 
openings,  when  the  nutrition  is  in  a high  state 
of  activity  ; thus  favouring,  if  emaciation  should 


suddenly  supervene,  the  protrusion  of  some 
portion  of  the  abdominal  contents.  Under 
circumstances  where  these  adipose  produc- 
tions have  a firm  connexion  with  the  cellular 
surface  of  the  peritoneum,  they  have  been 
known  so  to  draw  upon  the  serous  membrane, 
by  their  augmentation  of  volume,  as  to  form 
funnels,  in  which  the  contained  organs  have 
been  compressed,  and  even  incarcerated. 

This  has  been  observed  more  particularly  to 
occur  in  the  course  of  the  natural  outlets  ; 
but  they  have  also  been  known  at  other 
points,  above  the  umbilicus,  for  instance,  to 
produce  such  distress  by  making  traction  on 
the  peritoneum,  as  to  simulate  the  effects  of  a 
strangulation. 

The  only  point  of  importance,  as  regards 
these  tumours,  is  to  distinguish  them  from 
protrusions  of  the  abdominal  contents,  and 
this  is,  in  general,  an  easy  matter,  when  the 
tumour  is  not  the  seat  of  pain  on  pressure, 
when  it  is  situated  near  or  above  the  umbili- 
cus, or  over  the  region  of  the  liver,  when  it 
has  been  formed  slowly,  is  irreducible,  pedi- 
culated,  and  round.  But  this  is  by  no  means 
the  case,  when  there  are  colicky  pains  in  the 
abdomen,  vomiting,  and  constipation.  They 
vary  in  size  from  that  of  a nut  to  that  of  an 
egg  ; they  are  round,  smooth,  or  knobbed, 
and  of  the  consistence  of  firm  fat,  producing 
neither  pain  nor  inconvenience.  Their  form- 
ation is  very  simple  : a small  pellet  of  adi- 
pose substance,  adherent  to  the  peritoneum,  is 
pressed  out  through  a slit  or  natural  aperture, 
until  it  gets  beneath  the  skin,  where  it  gradu- 
ally increases  in  bulk.  As  it  still  holds  by  the 
peritoneum,  it  draws  upon  it,  through  the 
narrow  opening  which  had  originally  given  it 
passage.  Instances  have  been  observed,  in 
which  the  falciform  ligament  of  the  liver,  and 
the  cord  of  the  umbilical  vein  had  been  drawn 
on  in  this  manner  : they  also  occur  in  the 
usual  situations  of  hernia:  ; when  small,  and 
that  the  opening  through  which  they  had 
reached  their  superficial  situation  is  large, 
they  may  be  easily  reduced ; but  when  the 
disproportion  between  the  opening  and  the 
tumour  is  considerable,  it  is  wholly  irreduci- 
ble. These  adipose  tumours  have  often  be- 
trayed some  of  the  most  experienced  surgeons 
into  mistakes,  and  indeed,  in  many  cases,  no- 
thing is  more  difficult,  than  to  avoid  con- 
founding them  with  a strangulated  hernia. 
Pelletan  and  Scarpa  operated  in  such  cases  ; 
the  latter  not  discovering  his  error,  until  the 
tumour  was  exposed : he  removed  it,  and  the 
patient  got  well.  Cruveilhier  relates  another 
case  that  occurred  to  Dupuytren.  In  some 
instances,  where  an  operation  had  been  per-  j 
formed,  the  issue  was  not  so  fortunate  ; the 
patients  died,  in  some  cases,  from  pre-existing 
peritonitis,  the  real  nature  of  the  tumour  not 
being  detected  till  after  death.  Velpeau  re- 
lates a case  in  which  he  was  on  the  point  of 
operating  : the  patient  died  from  partial  peri- 
tonitis,  with  the  formation  of  small  abscesses  ; 
but  the  peritoneum  connected  with  the  tu- 
mour was  not  inflamed. 

When  the  tumours  have  been  cut  down 
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upon,  under  the  supposition  of  their  being 
hernial,  and  excised,  the  symptoms  have 
yielded  at  once  ; a circumstance  which  would 
seem  to  show,  that  of  themselves,  they  do,  in 
some  instances,  either  by  their  traction  on  the 
peritoneum,  or,  the  strangulation  of  their  pe- 
dicle, give  rise  to  symptoms  simulating  an 
incarcerated  hernia. 

The  most  important  of  the  outlets  of  the 
abdomen,  possessing  high  surgical  interest  in 
relation  to  the  occurrence  of  protrusions,  are 
situated  between  the  ilia  and  pubis,  corre- 
sponding to  the  lower  border  of  the  moveable 
abdominal  wall.  The  minute  description  of 
these  openings  is  reserved  for  the  article 
Groin.  (See  also  Hernia.) 

The  cutaneous  surface  of  the  abdomen  pre- 
sents the  same  general  characters  as  the  skin 
of  other  parts  of  the  body.  As  we  have  al- 
ready remarked,  it  is  calculated  by  its  struc- 
ture, to  add  strength  to,  and  to  favour  the  free 
motion  of  the  parts  it  covers.  On  the  poste- 
rior region  of  the  abdomen,  it  is  thicker  and 
less  sensitive  than  on  the  anterior.  At  the 
age  of  puberty,  the  skin  covering  the  pubis, 
and  the  neighbouring  parts  is  furnished  with 
hair.  The  integuments  of  the  abdomen  are 
subject  to  all  the  changes  which  affect  the 
other  structures,  in  consequence  of  the  varia- 
tions of  volume  in  the  contained  organs  ; thus, 
after  uterine  gestation,  and  certain  diseases  of 
the  organs  in  the  abdomen,  upon  the  removal  of 
the  cause  of  distension,  the  skin  having  lost  in 
some  degree  its  elasticity,  falls  into  furrows  or 
wrinkles,  which  assume  a transverse  direction. 

The  structure  and  organization  of  the  ab- 
dominal parietes  having  been  thus  rapidly 
sketched,  we  may  now'  make  a few  observa- 
tions on  the  aspect  which  they  collectively 
present.  It  has  been  already  stated  that  the 
abdomen  in  front  presents  to  the  eye  a con- 
tour of  an  ovoid  form  ; but  it  is  difficult  to  fix 
its  just  limits  externally,  on  account  of  the 
continuity  of  the  soft  parts  with  those  of  the 
thorax  : but  though  indistinct,  the  frame  work 
nevertheless  may  be  made  sufficiently  promi- 
nent, to  assist  us  in  dividing  the  whole  into  cer- 
tain portions,  to  which  we  shall  advert  presently. 

The  general  form  and  comparative  size  of 
the  abdomen  to  the  other  cavities  of  the  body 
varies  at  the  different  epochs  of  life,  and  the 
capacity  of  its  cavity  seems  to  bear  some  re- 
lation to  the  quantity  and  kind  of  food  taken  ; 
hence  it  is  found,  that  in  the  infant  the  cavity 
of  the  abdomen  is  larger  than  at  any  other 
period  of  life,  corresponding  to  the  relatively 
greater  quantity  of  food  then  required  ; while 
in  old  age  its  capacity  is  lessened  when  the 
activity  of  digestion  is  diminished,  although 
its  external  parietes  frequently,  at  this  period, 
become  distended  by  an  accumulation  of  fat. 
In  the  two  sexes  also  there  is  considerable 
difference  in  the  form  of  the  abdomen,  being 
proportionably  smaller  and  shorter  in  the  male 
than  in  the  female,  more  particularly  in  the 
lower  part ; the  width  of  the  ilia  in  women  is 
also  greater  than  in  men. 

Surgical  regions,  or  sub-divisions  of  the  abdo- 
men.— Certain  arbitrary  divisions  have  been 


arranged  with  a view  to  assist  the  surgeon  in 
forming  a diagnosis,  and  directing  his  opera- 
tions as  emergency  may  require.  These  divi- 
sions are  equally  valuable  to  the  physician  in 
guiding  his  explorations  of  the  abdominal  or- 
gans. Velpeau’s  plates  are  sufficiently  clear 
to  answer  our  purpose  in  tracing  these  divi- 
sions, and  we  accordingly  reproduce  them. 


Fig.  2. 


Fig.  2 represents  the  front  of  a human  fi- 
gure, exhibiting  the  regions  of  the  abdomen. 
The  curved  line  running  across  the  middle 
of  the  body,  above  the  small  division  (1) 
marks  the  limits  of  the  two  great  splanch- 
nic cavities  respectively.  Another  line  drawn 
from  the  crista  of  the  ilium  on  one  side  de- 
scending in  the  fold  of  the  groin,  crossing 
the  pubis  under  (2),  and  ascending  the  fold  of 
the  groin  of  the  opposite  side,  till  it  reaches 
the  crista,  marks  the  limit  of  the  moveable 
wall  of  the  abdomen  below.  The  line  traced 
on  the  edges  of  the  lower  ribs,  and  passing 
under  ( 1 ),  and  that  corresponding  to  the  cristee 
of  the  ilia,  and  running  above  (2),  form  three 
large  zones,  which  are  again  subdivided  into 
regions.  The  first  of  these  zones  comprises 
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two  lateral  regions,  the  right  and  left  hypo- 
chondria, and  a central  one,  the  epigaster. 
This  last  (1)  occupies  the  space  between  the 
diverging  ribs  ; at  its  upper  part,  the  xiphoid 
cartilage  is  felt.  The  aponeurosis  here  is  thin 
and  weak  ; its  resistance  to  protrusions  is, 
however,  sufficient,  there  being  but  little  pres- 
sure from  the  internal  organs,  except  under 
circumstances  of  great  distension.  Abscesses 
of  the  mediastinum  sometimes  point  here  ; its 
own  cellular  tissue  may  also  be  the  seat  of  a 
purulent  collection,  which  may  fuse  in  the 
direction  of  the  tinea  alba.  Distressing  pulsa- 
tions simulating  aneurism  are  sometimes  felt 
here,  particularly  by  hypochondriacal  and 
nervous  persons ; they  may  arise  from  the 
throbbing  of  the  cceliac  artery,  or  what  is 
much  more  common  from  nervous  twitchings, 
similar  to  those  which  occur  in  other  parts  of 
the  intestines,  the  caecum  and  colon  more  es- 
pecially. We  shall  notice  the  other  two  re- 
gions, when  we  speak  of  their  relation  to  the 
internal  organs. 

The  second  zone,  the  umbilical,  is  sub- 
divided into  a central,  (3),  and  two  lateral 
regions,  (4,  4).  The  umbilicus  is  placed  in 
the  centre  of  this  zone  ; the  skin  is  inti- 
mately adherent  to  this  organic  remnant,  in 
consequence  of  which,  when  the  walls  of  the 
abdomen  become  loaded  with  fat,  it  sinks  in, 
and  forms  a funnel  shaped  depression.  The 
obliteration  of  the  umbilicus  is  often  so  im- 
perfect at  birth  and  in  the  early  months  of 
existence,  that  the  intestines,  by  passing  into 
the  unobliterated  cul  de  sac,  elevate  it  into  a 
tumour,  which  gradually  diminishes  as  the 
child  grows  ; later  in  life,  the  umbilicus  pre- 
sents a fibrous  knot,  so  much  more  resisting 
than  the  surrounding  parts,  that  Scarpa  be- 
lieved the  protrusion  of  any  part  of  the  intes- 
tinal tube  through  it,  to  be  impossible.  The 
surrounding  parts,  however,  and  especially 
after  excessive  distension,  may  be  very  much 
weakened,  and  their  fibres  so  separated,  as  to 
facilitate  protrusions.  The  fatty  herniae,  of 
which  we  have  already  spoken,  are  liable  to 
occur  in  this  region,  owing  to  the  small  open- 
ings occurring  here  and  there  in  the  tendinous 
layers  of  the  muscles  (See  Hernia)  ; the 
tendinous  intersections  of  the  rectus  muscle 
are  remarkable  in  this  region  ; Velpeau  consi- 
ders, that  they  quintuple  the  strength  of  the 
muscle.  The  arteries  of  this  region  possess 
some  surgical  interest,  in  the  operations  of 
paracentesis,  and  hysterotomy  (see  those  arti- 
cles). When  incisions  are  had  recourse  to,  it 
is  a rule  to  cut  in  the  direction  of  the  fibres, 
which  being  straight  in  this  region,  the  in- 
cisions should  be  straight  also.  The  iliac  ves- 
sels on  the  lateral  limits  of  the  region  may  be 
of  such  a size,  as  to  furnish  a good  deal  of 
blood.  Incisions  on  the  median  line  may 
generally  be  entitled  to  a preference,  and  even 
Sir  A.  Cooper  has  been  heard  to  regret,  that 
he  had  not  made  his  incision  in  this  situation, 
upon  the  occasion  in  which  he  tied  the  ab- 
dominal aorta.  The  two  lateral  portions  of 
this  zone  are,  the  lumbar  regions  ; they  oc- 
cupy the  open  space  between  the  margins  of  the 


false  ribs,  and  the  crista  of  the  ilium,  extend- 
ing backwards  under  the  longissimus  dorsi ; a 
part  only  of  it  therefore  is  seen  in  the  front 
view  of  the  abdomen.  Its  entire  extent  is 
shown  in  the  next  figure  (1),  together  with 
the  left  hypochondrium  (2),  and  a portion  of 
the  epigastric  (3),  umbilical  (4),  and  hypo- 
gastric (5)  regions  in  profile. 

The  cellular  tissue  of 
this  region  communicates 
under  the  twelfth  rib  with 
that  of  the  cavity  of  the 
thorax,  and  may  be  the  seat 
of  congestive  abscess  in 
consequence  of  caries, 
either  of  the  ribs  or  ver- 
tebrae. Other  abscesses  of 
a nature  less  serious  oc- 
curring in  this  situation 
may  be  confounded  with 
one  of  a symptomatic  cha- 
racter. Velpeau  mentions 
two  cases  of  chronic  idio- 
pathic abscess,  in  one  of 
which  the  life  of  the 
patient  was  saved  by  a 
free  opening,  followed  by 
speedy  cicatrization  of  the  sides  of  the  puru- 
lent cyst. 

At  the  back  part  of  this  region,  there  is  a 
weak  space  sometimes  left  behind  the  thin 
edge  of  the  internal  oblique,  and  the  trans- 
versalis,  which  with  the  thin  lumbar  aponeu- 
rosis may  yield  before  the  pressure  of  the 
abdominal  viscera.  J.  L.  Petit  mentions  his 
having  seen  a case  of  hernia  in  this  situation. 
Callisen,  from  having  observed  the  thinness  of 
the  abdominal  covering  at  this  point,  proposed 
selecting  it  as  a proper  place  to  establish  an 
artificial  anus,  in  the  case  of  infants  born  with 
imperforate  rectum.  Anthrax  and  phlegmon 
are  not  unfrequent  in  this  region,  which  is 
clearly  attributable  to  its  abounding  in  cel- 
lular tissue.  Urinary  fistule  from  the  kidney 
is  sometimes,  though  rarely,  observed  in  this 
region.  Moxae,  issues,  &c.  are  some  of  the 
surgical  applications  that  may  be  here  em- 
ployed. 

The  third  zone  is  the  lowest,  and  may  also 
be  divided  into  its  centre  ( (2),  plate  1)  the 
hypogastric,  and  right  and  left  inguinal  regions. 
Some  of  the  most  important  operations  in  sur- 
gery are  performed  on  these  regions  : for  in- 
stance, the  operations  for  strangulated  hernia, 
for  puncturing  the  bladder,  the  high  operation 
of  lithotomy,  &c.  Secondary  abscesses  from 
violent  cystitis,  sometimes  occur  in  the  cellu- 
lar tissue  of  the  hypogaster ; matter  formed 
after  psoitis,  or  from  disease  of  bone,  as  in 
congestive  abscess,  often  point  in  the  inguinal 
regions.  (See  Groin  and  Hernia.) 

In  the  posterior  view  there  is  nothing  to 
correspond,  with  the  upper  and  lower  zones, 
observed  in  the  front  view.  Here,  strictly 
speaking,  there  is  but  one  zone  for  the  abdo- 
men contained  within  the  limits  of  the  curved 
line  which  separates  it  from  the  thorax  above, 
and  the  gluteal  regions,  marked  by  two  arched 
lines  extending  from  the  median  line  of  the 
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sacrum,  upwards  and  outwards  over  the  ridges 
of  the  ilia. 

Fig.  4,  shows  FlS-  4- 

the  posterior 
portions  of  the 
lumbar  regions 
(1,  1)  ; and  (2) 
the  centre  of 
this  zone.  The 
dotted  lines 
show  the  ascent 
of  the  cavity 
of  the  abdomen 
within  the  basis 
of  the  thorax. 

In  termina- 
ting our  de- 
scription of  the 
parietes  of  the 
abdomen,  we 
should  remark, 
in  the  distribution  of  the  parts  entering  and 
issuing  from  the  cavity,  what  great  care  has 
been  bestowed,  in  guarding  against  protru- 
sions of  its  contents.  An  illustration  may  be 
borrowed  from  a comparision  of  the  cavities 
of  the  thorax  and  abdomen.  In  the  former,  a 
state  of  permanent  distension,  provided  for  in 
the  structure  of  its  partly  bony  walls,  resists 
the  extremes  both  of  distension  and  collapse. 
When  the  muscles  have  dilated  the  chest,  the 
capacity  of  the  air-cells  of  the  lungs  is  aug- 
mented, and  the  air  rushes  down  the  trachea  ; 
the  dilating  effort  being  now  suspended,  the 
elasticity  of  the  bones  of  the  thorax,  and  of 
the  lungs  themselves,  is  sufficient  to  expel 
the  air  out  of  the  chest  ; but  to  both  these 
states  there  is  a limit  which  is  soon  attained. 
The  opening  by  which  parts  are  allowed  to 
pass  into  this  cavity  is  large,  the  tendency  of 
the  contained  parts  to  protrude  being  com- 
paratively slight.  In  the  latter,  the  reverse 
is  the  case ; the  tendency  of  the  organs  to 
escape  from  the  pressure  which  they  are  under- 
going in  every  direction,  is  so  great  that  it 
requires  to  be  counteracted  by  the  dissemi- 
nation of  the  organs  to  be  transmitted,  over 
different  points.  The  parts  transmitted  are 
visceral,  vascular,  nervous,  or  cellular.  Now, 
if  but  one  opening  existed  for  the  transmission 
of  all  those  parts,  protrusions  from  the  upper 
or  lower  boundary  of  the  abdomen,  would  be 
constantly  occurring. 

Before  we  pass  from  the  walls  of  the  abdo- 
men to  the  organs  they  enclose,  let  us  examine 
against  what  point  of  those  walls  the  pressure 
of  the  internal  parts  must  be  chiefly  directed. 
The  axis  of  the  cavity  is  not  perpendicular. 
The  slight  inclination  backwards  of  its  upper 
extremity,  and  the  still  deeper  deflection,  back- 
wards and  downwards,  of  the  lower  one,  to 
form  the  excavation  of  the  pelvis,  oblige  us  to 
consider  the  direction  of  a separate  axis  for  each. 
This  difference  of  direction  is  advantageous 
in  decomposing  the  superfluous  force  of  mus- 
cular action.  The  direction  of  the  superior 
axis  in  the  erect  posture  will  correspond  to 
that  of  a line  drawn  from  the  centre  of  the 
diaphragm  to  the  pubis  ; that  of  the  pelvic 


portion,  ascending  from  the  coccyx,  will  bisect 
the  long  axis  at  a point  about  midway  between 
the  pubis  and  umbilicus.  The  relative  direc- 
tions of  both  will  vary  of  course  according  to 
the  different  attitudes.  In  this  position,  as 
well  as  in  the  attitude  of  kneeling  or  riding, 
all  the  force  of  the  muscular  bag,  constituting 
the  walls  of  the  abdomen,  is  concentrated  at 
its  lowest  part ; thus  pressed  upon,  the  viscera 
are  naturally  impelled  along  the  inclined  plane 
formed  by  the  iliac  fossae,  against  the  crural 
arch  and  the  sides  of  the  pubis.  But  when 
the  body  is  bent  forward,  as  in  the  act  of 
expelling  the  faeces,  the  two  axes,  instead  of 
forming  an  obtuse  angle  at  their  point  of 
junction,  come  nearly  into  the  same  line ; the 
direction  of  the  force,  instead  of  being  in  the 
line  of  the  pubis,  points  towards  the  coccyx. 

We  shall  see  on  examining  the  internal 
organs,  the  provision  made  to  obviate  the 
effects  which  would  be  likely  to  result  from 
this  direction  of  the  pressure  against  the  lower 
part  of  the  abdominal  walls,  by  relieving  them 
from  the  weight  of  the  viscera  themselves. 

The  proportion  between  the  power  of  the 
muscles  and  the  resistance  of  the  viscera  is 
so  justly  poised,  that  except  under  circum- 
stances of  unusual  violence,  there  is  no  liabi- 
lity to  injury  to  either  the  one  or  the  other 
Unyielding  rigidity  of  the  walls  exposes  the 
internal  organs  to  laceration.  A horse  strains 
violently  under  his  load,  and  drops  down 
dead, — the  aorta  is  ruptured.  A person  falls 
from  a height,  the  muscles  contract  violently, 
and  the  liver  or  spleen  is  ruptured.  In 
other  circumstances  this  rigidity  may  have 
a protective  effect.  A person  falls  from  a 
vehicle  heavily  laden  ; the  wheels  passing  over 
his  abdomen,  the  internal  organs  are  un- 
injured ; the  violent  contraction  of  the  mus- 
cles has  enabled  the  abdominal  viscera  to 
escape  the  crushing  which  must  have  other- 
wise been  mortal.  A fatal  lesion  may  even 
be  the  consequence  of  the  opposite  condition. 
The  abdominal  walls  are  totally  relaxed  ; their 
suppleness  and  elasticity  is  such  as  to  enable 
them  to  transmit  the  action  of  a contunding 
force  to  the  internal  organs,  capable  of  de- 
stroying them,  while  they  themselves  remain 
uninjured.  Mr.  Jobert  relates  a case,  in  which 
a person  with  an  irreducible  hernia  received 
the  kick  of  a horse  in  the  abdomen.  He  had 
the  usual  symptoms  of  fainting,  vomiting,  &c. 
of  strangulated  hernia  ; an  operation  was  per- 
formed which  was  useless  ; the  jejunum,  after 
death  was  found  to  be  completely  divided. 

Internally,  the  abdomen  forms  a perfect 
cavity,  the  boundary  of  which  is  everywhere 
traceable,  and  is  lined  throughout  by  a serous 
membrane  called  the  peritoneum,  which,  by 
prolongations  within  itself,  more  or  less  com- 
pletely invests  the  several  organs,  and  thus 
suspends  and  maintains  them  in  their  respec- 
tive regions.  This  serous  membrane  consists 
of  two  sacs,  the  larger  one  being  that  which 
is  opened  in  a section  of  the  parietes,  and  the 
smaller  one,  that  which  is  behind  the  sto- 
mach, and  which  is  consequently  hidden  from 
view.  The  two  sacs  are  continuous  with  each 
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other,  behind  the  right  edge  of  the  omentum 
minus,  at  the  opening  called  the  Foramen  of 
Winslow ; and  therefore  there  is  virtually  but 
one  sac,  which  by  reason  of  its  arriving  at  the 
various  organs,  and  by  climbing  up  the  vessels 
which  supply  them,  assumes  an  arrangement 
which  at  first  sight  appears  complex. 

The  larger  sac  extends  from  the  base  of  the 
anterior  aspect  of  the  liver  (where  it  forms  a 
cul  de  sac  by  its  reflexion  from  that  organ  to 
the  diaphragm),  to  the  pelvic  outlet,  where 
it  again  forms  one  or  more  cul  de  sacs  by 
its  reflexion  from  the  rectum  to  the  bladder 
in  the  male, — and  from  the  rectum  to  the  va- 
gina, and  from  the  uterus  to  the  bladder,  in 
the  female.  It  covers  the  convex  surface  of 
the  liver  (a),  and  its  concave  surface  ( b ),  as 
far  as  the  transverse  fissure  ; next,  it  forms 
the  anterior  layer  of  the  omentum  minus  (e), 
being  in  front  of  the  hepatic  organs  ; then  it 
furnishes  the  anterior  covering  of  the  sto- 
mach ( d ),  which  on  the  left  side  creeps  along 
the  splenic  artery  to  pass  around  the  spleen, 
and,  by  its  being  reflected  from  that  organ  to 
the  left  crus  of  the  diaphragm,  it  loosely  binds 
it  against  the  posterior  wall ; from  the  stomach 
it  descends  on  the  omental  branches  of  the 
gastro-epiploic  vessels,  and  constitutes  the  first 
or  anterior  layer  of  the  omentum  majus  ( e ) ; 
this  layer  turns  backward,  and  ascends  (/)  as 
the  fourth  or  posterior  layer  ( g ) of  the  same 
omentum,  until  encountering  the  colon  (C) 
crossing  the  abdomen,  it  adheres  to  that  part 
(/>)  which  is  posterior  to  vessels  which  supply 
it ; it  then  passes  upwards  and  backwards  (i,k) 
to  the  spine,  to  which  it  is  fixed,  forming  the 
inferior  layer  of  the  transverse  meso-colon  ; 
it  again  changes  its  direction  and  turns  down- 
wards, but  it  is  now  fixed,  being  in  front  of 
the  aorta,  vena  cava,  and  part  of  the  third 
portion  of  the  duodenum  ; at  an  oblique  line 
drawn  from  the  left  side  of  the  second  lum- 
bar vertebra  towards  the  right  iliac  fossa,  it 
ceases  to  be  fixed,  and  advances  on  the  front 
of  the  superior  mesenteric  vessels  (/)  to  the  je- 
junum and  ileum  (I)  ; and,  at  the  point  where 
the  vessels  enter,  it  passes  around  the  intes- 
tine ( m , n)  to  the  posterior  part  of  the  same 
vessels  by  which  it  is  conducted  to  the  spine, 
these  two  portions  forming  the  suspen- 
sory of  the  small  intestines,  or  the  mesentery 
(l,  it)  ; it  then  descends  (o)  into  the  pelvis, 
where  it  is  in  a fixed  state,  but  by  tracing  it 
from  one  side  to  the  other,  it  will  be  observed 
that  on  the  middle  line  it  becomes  loose,  ad- 
vances to  the  posterior  part  of  the  rectum, 
passes  around  the  surface  of  that  viscus  to  the 
same  point,  and  retires  to  the  sacrum,  con- 
stituting the  meso-rectum,  between  which 
the  internal  hemorrhoidal  artery  insinuates 
itself ; from  this  point  it  passes  on  either  side 
attached  to  the  walls  of  the  pelvis,  and  to  the 
posterior  surface  of  the  bladder,  from  the  fun- 
dus of  which  it  becomes  continuous  with  the 
lining  of  the  anterior  parietes  of  the  abdomen. 

The  obliquity  of  the  attachment  of  the 
mesentery  will  admit  of  our  designating  the 
two  laminae  of  which  it  is  formed,  the  one  as 
the  superior  or  right,  the  other  as  the  inferior 


or  left  lamina  ; the  former  passes  to  the  right 
side  on  the  ilio-colic,  right  colic,  and  middle 
colic  arteries,  and  at  the  spot  where  their 
distribution  to  the  caecum  and  ascending  colon 
commences,  it  passes  around  those  parts  of 
the  great  intestine  to  the  opposite  side  of  the 
vessels,  and  it  is  then  reflected  outwardly  on 
to  the  walls  of  the  abdomen,  the  two  laminae 
being  termed  the  right  colic  ligament : the 
latter  passes  to  the  left  side  along  the  left 
colic  and  anastomosing  colic  arteries  to  the 
descending  colon  and  its  sigmoid  flexure, 
where  an  arrangement  similar  to  that  of  the 
right  side  obtains. 

Fig.  5. 


The  smaller  bag,  that  which  is  behind  the 
stomach,  may  be  considered  as  a pouch  of  the 
greater  bag  thrust  through  a ring  behind  the 
vessels  of  the  liver.  It  extends  from  the  base 
of  the  posterior  aspect  of  the  liver  to  the 
point  where  the  first  or  anterior  layer  of  the 
great  omentum  changes  its  direction,  and  be- 
comes the  fourth  or  posterior  layer.  It  also 
forms  a cul  de  sac  against  the  spleen,  where 
it  is  bound  to  the  left  crus  of  the  diaphragm. 
At  its  upper  part  it  is  reflected  from  the  right 
crus  of  the  diaphragm  to  the  liver,  and  assists 
that  formerly  mentioned  to  sustain  that  organ  ; 
it  covers  the  lobulus  spigelii  (p)  and  at  the 
posterior  lip  of  the  transverse  fissure  it  be- 
comes loose,  descends  ( q ) behind  the  hepatic 
organs  to  the  stomach,  forming  the  posterior 
layer  of  the  omentum  minus  ; this  layer  de- 
scends adhering  to  the  posterior  surface  of 
the  stomach  (r),  and  by  the  aid  of  the  ante- 
rior layer  suspends  that  viscus  from  the  porta 
of  the  liver ; from  the  stomach  it  descends 
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behind  the  omental  vessels,  being  the  second 
layer  (s)  of  the  great  omentum  ; at  the  point 
(t)  when  the  exterior  layers  form  a cul  de 
sac,  it  also  changes  its  direction  and  ascends  as 
the  third  layer  (;<),  until  it  arrives  at  the  trans- 
verse colon  (C),  the  anterior  surface  of  which 
( 'v ) it  covers  ; from  hence  it  passes  loosely  to 
the  spine,  forming  the  superior  layer  (w)  of 
the  transverse  meso-colon ; as  the  inferior 
layer  (i)  of  this  transverse  meso-colon  turns 
downwards  from  this  point,  and  became  fixed, 
so  this  superior  layer  (.r)  turns  upwards  and 
becomes  fixed,  it  being  adherent  to  the  ante- 
rior surface  of  the  pancreas  (P),  from  which, 
in  fine,  it  passes  to  the  right  crus  of  the  dia- 
phragm, the  point  at  which  the  description 
commenced. 

After  thus  tracing  the  peritoneum,  as  it 
suspends  and  attaches  the  abdominal  organs, 
we  may  return  to  the  regionary  divisions, 
and  enumerate  rapidly  the  organs  appertain- 
ing to  each  ; the  value  of  this  mode  of  study- 
ing the  cavity  will  now  be  apparent,  as  the 
correctness  of  our  diagnosis  in  lesions  of  these 
organs,  will  often  depend  on  our  ability  to 
point  out  their  precise  positions. 

In  the  epigaster,  we  find  the  largest  por- 
tion of  the  left  lobe  of  the  liver,  the  lobulus 
spigelii,  the  right  portion  of  the  stomach  with 
the  pylorus,  the  first  and  second  divisions  of 
the  duodenum,  the  pancreas,  and  upper  part 
of  the  great  omentum,  the  vena  porta,  the 
splenic  and  superior  mesenteric  veins,  the 
vena  cava,  the  aorta,  and  cceliac  axis,  and 
around  them,  the  large  solar  plexus,  the  great 
centre  of  the  nerves  of  organic  life,  forming, 
as  Cruveilhier  happily  expresses  it,  in  itself 
“ an  abdominal  brain,”  the  vicinity  of  which 
to  the  scrobiculus  cordis,  may  account  for  the 
exquisite  sensitiveness  with  which  in  some 
individuals  this  point  is  endowed,  and  the 
sense  of  pulsation,  fluttering  or  sinking,  which 
are  sometimes  ascribed  to  the  existence  of 
an  aneurism,  or  to  some  organic  affection  of 
the  liver  or  stomach.  We  find  also  the  trans- 
verse arch  of  the  colon  ; and  at  the  back  part 
of  the  region,  a portion  of  the  vertebral  column 
and  thoracic  duct. 

The  right  hypochondrium  is  filled  by  the 
liver,  the  gall-bladder,  the  angle  formed  by 
the  first  and  second  portions  of  the  duode- 
num, a portion  of  the  vena  cava  above,  and 
the  upper  extremity  of  the  right  kidney  below. 
This  organ  may  be  explored,  under  the  car- 
tilaginous edges  of  the  false  ribs. 

The  left  hypochondrium  contains  the  great 
cul  de  sac  of  the  stomach,  its  cardiac  orifice, 
with  the  pneumo-gastric  nerves  spread  out 
upon  it,  a small  prolongation  of  the  left  lobe 
of  the  liver,  and  the  spleen  attached  to  the 
stomach,  by  the  gastro-splenic  epiploon,  the 
tail  of  the  pancreas,  and  a portion  of  the  arch 
of  the  colon,  as  it  is  continued  to  the  de- 
scending colon.  In  the  enlargements,  either 
of  the  spleen  or  liver,  these  organs  project  from 
beneath  the  edges  of  the  ribs.  The  spleen  is 
sometimes  so  enlarged  as  to  descend  to  the 
iliac  region.  This  condition  is  observed  more 
particularly  after  long  standing  intermittent 


fever,  and  is  known  under  the  name  of  ague- 
cake.  Whenever  such  enlargement  of  either 
of  these  viscera  occurs,  they  may  be  felt  be- 
yond the  range  of  the  hypochondria.  Under 
these  circumstances,  they  will  of  course  be 
much  more  liable  to  rupture  from  falls  or 
blows,  than  when  they  enjoy  the  protection 
of  the  ribs.  In  the  foetus,  and  even  after 
birth,  the  liver,  from  being  relatively  larger 
than  it  is  in  the  adult,  is  exposed  to  rupture 
from  the  deficiency  of  this  protection. 

The  umbilical  region  is  occupied  by  the 
great  omentum,  the  convolutions  of  the  small 
intestines,  with  its  mesentery  including  its 
lymphatic  ganglia,  lacteals,  and  blood-vessels, 
the  vena  cava,  and  abdominal  aorta,  and  the 
vertebral  column. 

In  the  right  and  left  lumbar  or  renal  re- 
gions, are  seen  the  ascending  colon  for  the 
right,  and  the  descending  for  the  left,  a por- 
tion of  the  convolutions  of  the  small  intes- 
tines, and  behind  the  colon,  the  kidney,  and 
a portion  of  one  ureter  for  each  of  the  re- 
gions. 

The  hypogastric  region  shelters  the  infe- 
rior convolutions  of  the  small  intestines,  the 
pelvic  portions  of  the  ureters,  and  deep  in  the 
excavation  of  the  pelvis,  the  bladder  in  man, 
the  bladder  and  uterus  with  its  appendages  in 
the  female,  in  both  the  rectum. 

The  right  and  left  iliac  regions  contain  (the 
right")  the  caecum  with  its  appendix,  and  the 
commencement  of  the  colon,  forming  by  their 
continuation  with  each  other,  the  ilio-caecal 
valve,  the  bifurcations  of  the  aorta  and  vena 
cava ; (the  left)  the  sigmoid  flexure  of  the 
colon,  and  commencement  of  the  rectum.  In 
cases  of  imperforation  of  the  anus,  or  of  alvine 
concretions  blocking  up  the  rectum,  it  has 
been  proposed  by  Monro  the  Second  to  open 
the  abdominal  wall  of  this  region  with  a view  to 
the  formation  of  an  artificial  anus.  Mr.  Pring 
performed  this  operation  in  a case  of  schir- 
rhous  rectum.  M.  Duret,  in  a case  of  imper- 
forate anus,  arrived  at  the  S of  the  colon  in 
this  manner,  carrying  it  out  through  the  lips 
of  the  external  incision,  for  the  purpose  of  esta- 
blishing an  artificial  anus.  It  appears,  he  open- 
ed the  peritoneum  ; an  inconvenience  which 
he  might  have  very  easily  avoided  by  reaching 
the  intestine,  and  opening  it  on  the  posterior 
surface.  This  operation  differs  from  that  of 
Callisen,  which  attacked  the  colon  higher  up, 
and  from  the  back  part  of  the  lumbar  region. 
It  is  through  an  opening  in  this  region  also, 
that  the  iliac  arteries  are  tied.  Some  of  the 
ablest  surgeons,  Abernethy  amongst  others, 
recommend  the  incisions  to  be  made  in  an 
oblique  direction  from  the  groin  to  the  flanc, 
in  order  to  avoid  wounding  the  epigastric  and 
circumflex  arteries. 

We  should  now  consider  the  relations  of 
the  peritoneum  to  the  contained  organs,  some 
of  which  it  loosely  suspends,  while  it  firmly 
binds  down  others.  With  respect  to  the 
mode  of  these  attachments,  they  may  be  di- 
vided into  three  orders ; namely,  organs  that 
are  fixed,  organs  that  are  floating,  and  a third 
class  in  which  these  two  qualities  are  for  the 
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purposes  of  function  associated,  and  in  which 
the  organ  undergoes  such  changes,  as  to  be 
free  and  prominent  at  one  time,  and  fixed  and 
hidden  at  another. 

In  the  first  class,  we  may  place  the  kidneys 
with  their  appendages,  the  liver,  pancreas,  and 
spleen  ; these  are  the  organs  that  suffer  most 
from  the  shock  of  falls,  blows,  or  counter- 
violence, and  the  effect  may  be  easily  under- 
stood. They  are  soft  in  texture,  and  their 
power  of  yielding  is  limited  ; two  conditions 
which  render  them  highly  susceptible  of  the 
influence  of  shocks  upon  other  regions  of  the 
body  ; and  thus  we  see  explained  the  effect 
of  a fall  on  the  head  in  rupturing  a bulky  and 
soft  organ  like  the  liver.  In  the  second  class 
are  the  small  intestines,  the  arch  of  the  colon, 
and  the  large  omentum.  In  the  third  class, 
we  enumerate  the  stomach  and  duodenum, 
the  uterus  and  its  appendages,  the  bladder 
and  rectum  : all  these  organs  dilate  from  their 
fixed  points,  and  when  thus  dilated  extend 
into  vicinal,  and  even  into  remote  regions. 
Thus  the  stomach  when  distended  presents 
its  large  curvature  to  the  anterior  wall  ol  the 
abdomen,  when  collapsed,  its  anterior  sur- 
face ; the  bladder  ascends  above  the  pubis, 
sometimes  attaining  a height  above  the  hypo- 
gastric region  ; the  body  of  the  uterus,  in  the 
progress  of  gestation,  quits  the  cavity  of  the 
pelvis,  its  fundus  reaching  as  high  as  the 
epigaster.  In  these  dilatations,  one  thing  is 
worthy  of  remark  ; namely,  that  the  distended 
organ  maintains  a close  relation  with  the  ante- 
rior wall  of  the  abdomen.  The  same  obser- 
vation will  apply  to  ovarian  or  other  tumours 
developed  within  the  abdominal  cavity. 

Although,  as  a general  rule,  tumours  de- 
veloped in  the  cavity  of  the  abdomen  are  in 
immediate  relation  to  the  anterior  wall,  some 
interesting  observations  are  recorded  by  Dr. 
Baron  of ' Gloucester,  in  the  Medico-Chirur- 
gical  Review,  (No.  29,  1831)  in  which  the 
paracentesis  of  these  tumours  would  have 
been  inevitably  attended,  in  the  one  instance 
by  puncture  of  the  stomach,  in  the  other  with 
that  of  the  bladder  ; these  organs  being  inter- 
posed between  the  tumours  and  the  anterior 
wall.  The  fact  was  ascertained  by  the  cada- 
verical  examination.  (See  Paracentesis,  Ova- 
ries.) . . 

We  may  now  have  some  notion  of  the  im- 
portant office  which  the  peritoneum  performs 
in  regard  to  the  organs  of  the  abdomen.  Some 
it  binds  down  firmly;  to  others  it  gives  a 
range  of  space  in  which  their  natural  peristal- 
tic motion  may  have  free  play  ; whilst  to  a 
third  class,  it  gives  a momentary  power  of 
expansion  to  be  again  confined  within  their 
original  narrow  limits : all  which  it  effects 
without  intricacy  or  confusion,  by  successively 
suspending'  the  different  organs  over  vai  ious 
points  of  the  abdominal  cavity,  in  such  a man- 
ner as  to  prevent  the  weight  of  the  incum- 
bent viscera  from  adding  to  the  force  of  pres- 
sure against  the  weak  points  of  the  abdominal 
walls,  and  which  without  this  precaution  would 
be  often  overwhelming.  How  truly  admira- 
ble must  that  arrangement  be,  by  which  (not 


to  speak  of  other  organs)  an  intestinal  tube, 
ever-varying  in  its  diameters,  equalling  in  its 
length,  six  times  the  height  of  the  individual, 
is  folded  into  convolutions  which  maintain 
contact  without  confusion,  and  which  mix  and 
move  perpetually  without  knotting  with  or 
impeding  each  other ! 

One  word  more  on  the  elasticity  and  exten- 
sibility of  the  viscera  and  walls  of  the  abdo- 
men. In  the  enormous  development  of  the 
abdominal  parietes,  as  in  ascites  ; or  of  both 
parietes  and  viscera,  as  in  tympanitis,  al- 
though the  distention  may  be  excessive,  the 
intestines  are  never  ruptured  from  this  cause, 
but  the  walls  of  the  abdominal  cavity  may  be 
so  overstrained  as  to  be  rendered  incapable 
of  quick  and  perfect  resiliency  upon  the 
organs,  on  the  sudden  removal  of  the  dis- 
tending cause.  This  loss  of  elasticity  in  the 
walls  involves  the  loss  of  due  pressure  upon 
the  viscera;  the  secondary  effects  of  which 
may  be  very  serious.  In  ascites,  the  abdo- 
minal circulation  is  sustained  in  relation  to 
the  presence  and  pressure  of  a large  accumu- 
lation of  fluid  ; let  this  fluid  be  suddenly  re- 
moved by  paracentesis,  without  any  precau- 
tion being  taken  to  continue  the  accustomed 
pressure  artificially,  the  abdominal  vessels 
being  freed  from  the  pressure  of  the  mass  of 
fluid  become  highly  congested,  the  blood  is 
returned  but  languidly  to  the  heart,  the  cen- 
tre of  the  circulation  flutters,  the  pulse  be- 
comes unsteady  and  small,  and  syncope,  and 
even  death  may  supervene.  After  parturi- 
tion, too,  where  the  distension  has  been  exces- 
sive, the  effects  of  the  sudden  abstraction  of 
pressure  are  observable,  and  may  continue 
for  weeks,  the  woman  complaining  of  pains 
in  the  loins,  weakness,  bearing  down,  loss  of 
appetite,  and  wasting.  The  function  of  the 
abdominal  parietes  is  in  abeyance,  and  must 
be  represented  by  a circular  bandage  applied 
with  moderate  tightness  round  the  abdomen. 
These  excessive  distensions,  however,  it  should 
be  remarked,  have  the  effect  of  weakening  the 
abdominal  walls,  thinning  the  muscles,  and 
slitting  the  aponeurotic  fibres,  and  thus  of 
increasing  to  a great  extent  the  liability  to 
protrusions  of  the  viscera. 

The  organs  contained  in  the  cavity  of  the 
abdomen  suffer  from  displacement ; we  are 
not  now  alluding  to  the  case  of  a transposi- 
tion of  the  viscera,  but  to  the  displacements 
known  under  the  general  denomination  of  her- 
nise,  under  which  head  they  will  be  more  pro- 
perly placed  in  a work  of  this  kind. 

Abscess  in  the  walls  of  the  Abdomen—  The 
principal  purulent  collections  of  the  abdomen 
fall  under  consideration  in  the  general  article, 
Abscess,  Psoitis,  Urinary  Extravasation, 
&c.  In  this  place  we  shall  only  offer  a few 
general  reflections  on  the  subject. 

The  cellular  tissue  of  the  moveable  abdo- 
minal walls  is  sometimes  the  seat  of  anthrax, 
furunculus,  and  abscess.  The  pus  may  form 
in  the  cellular  substratum  of  the  peritoneum, 
between  the  muscles,  or,  in  the  case  of  an- 
thrax, immediately  under  the  skin.  The  de- 
velopment of  these  collections  is  attended  I 
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with  fever  and  excessive  pain,  aggravated  by 
the  movements  of  the  abdominal  parietes  ; 
from  the  resistance  they  meet  with  from  the 
muscles  and  aponeuroses,  they  are  at  first  flat, 
and  but  slightly  elevated,  having  a tendency 
to  be  diffused,  rather  than  to  point ; they  make 
their  way  to  the  surface  but  slowly,  and  at  last, 
when  they  reach  it,  they  often  become  sharply 
acuminated  ; when  opened,  the  matter  that 
issues  is  in  general  highly  offensive.  The 
walls  surrounding  the  abscess  remain  engorged 
and  hard  for  some  time  after  the  evacuation 
of  the  pus.  The  fetor  of  the  pus  resembles 
that  of  faeces  ; a point  which  it  is  proper  to 
mention,  to  guard  against  the  inference  that 
it  might  arise  from  a communication  between 
the  purulent  collection,  and  the  cavity  of  an 
intestine.  In  the  early  stage,  the  formation 
of  the  matter  should  be  combated  by  vigo- 
rous antiphlogistic  treatment ; when  formed, 
the  matter  should  be  let  out  as  soon  as  fluc- 
tuation is  discerned,  to  prevent  the  extensive 
separation  of  the  layers  of  the  abdominal 
walls. 

Wounds  of  Abdomen. — This  branch  of  the 
subject  must  also  be  reserved  for  another 
place  (see  Wounds)  ; a few  general  observa- 
tions only  will  be  offered  for  the  present,  and 
merely  with  a view  to  illustrate  the  protective 
functions  of  the  abdominal  walls.  We  must 
again  advert  to  the  comparison  of  the  cavities 
of  the  thorax  and  abdomen.  In  the  former, 
the  state  of  permanent  extension,  with  the  al- 
ternate limited  contraction  and  dilatation  of 
its  parietes,  renders  the  introduction  of  air 
into  it  inevitable,  whenever  a penetrating 
wound  is  inflicted  upon  it.  In  the  latter,  the 
reverse  of  this  obtains  : the  balance  of  pres- 
sure and  resistance  between  the  walls  and  vis- 
cera is  so  well  adjusted,  the  alternations  of 
distension  and  collapse  in  the  internal  organs, 
are  so  accurately  and  constantly  measured  by 
the  parietes,  that  no  vacuum  is  permitted. 
Until  the  time  of  John  Bell,  surgeons  enter- 
tained great  apprehensions  as  to  the  effects  of 
air  admitted  into  the  abdominal  cavity  ; he 
exposed  the  fallacy  on  which  this  opinion  was 
grounded,  in  his  observations  on  Monro’s 
work  on  the  Bursa;  Mucosae.  Cloquet  has 
made  experiments  on  animals,  the  results  of 
which  are  confirmatory  of  the  ideas  of  Bell  on 
this  subject.  These  apprehensions,  however, 
should  be  set  at  rest,  by  what  we  observe  in 
the  incisions,  and  extensive  manipulations  of 
the  intestines,  in  operations  on  the  ovaries,  in 
the  Caesarian  section,  eventrations,  divisions  of 
hernial  sacs,  &c.  In  a penetrating  wound  of 
the  abdomen,  the  admission  of  air  is  all  but 
impossible,  as  directly  the  wounding  instru- 
ment is  withdrawn,  some  portion  of  the  move- 
able  viscera  instantly  fills  the  aperture. 

The  exclusion  of  the  air,  or  the  mode  in 
which  it  is  effected,  is  indeed  less  a point  of 
interest  than  the  rapid  glueing  together  of  the 
wounded  parts.  This  property  of  rapidly  ex- 
haling plastic  lymph  will  be  fully  considered  in 
reference  to  purulent  collections  in  the  article 
Abscess  ; at  present  we  shall  content  our- 
selves by  briefly  alluding  to  it.  The  property 


of  exhaling  the  elements  of  adhesion,  in  con- 
junction with  the  universal  pressure  of  the 
viscera  upon  each  other  is  such,  that  a 
weapon  may  pass  through  the  cavity  of  the 
abdomen,  wounding  both  blood  vessels  and 
intestines,  and  yet  there  may  be  no  extrava- 
sation, either  from  the  one  source  or  the  other. 
Hennen,  in  his  Treatise  on  Military  Surgery, 
relates  the  case  of  a soldier  who  recovered 
after  a wound  from  a ramrod,  the  end  of 
which  stuck  so  fast  in  the  spine,  that  conside- 
rable force  was  required  in  pulling  it  out. 
Before  Bell’s  time  it  was  supposed,  that  the 
weapon  pushed  the  intestines  aside,  and  passed 
without  wounding  them  ; but  “ we  now'  know,” 
says  he,  “ that  in  a thrust  across  the  abdomen, 
six  turns  of  the  intestine  may  be  wounded ; 
each  wound  may  adhere  ; adhesion  we  know 
is  begun  in  a few  hours,  and  perfected  in  a few 
days,  and  when  it  is  perfect,  all  danger  of 
inflammation  is  over,  and  when  the  danger  of 
inflammation  is  over,  the  patient  may  w'alk 
about.”  For  more  ample  details  on  the  agglu- 
tination of  serous  membranes,  see  Adhe- 
sion. Extensive  wounds  of  the  abdominal 
parietes  give  rise  to  large  eviscerations,  to 
w'hich,  although  a cicatrix  may  be  formed,  the 
person  remains  liable  ever  after,  the  cicatrix 
being  inextensible  and  weaker  than  the  rest 
of  the  wall.  In  wounds  that  do  not  pene- 
trate the  cavity,  it  is  impossible  to  deter- 
mine, a priori,  whether  the  case  may  be  se- 
rious or  otherwise  j they  may  be  followed 
by  no  symptom  of  importance,  healing  up 
in  a few  days  without  subjecting  the  patient 
to  any  inconvenience ; or  inflammation  may 
arise  and  threaten  to  become  extensive  : they 
are  often  excessively  painful,  ow'ing  to  the 
lesions  of  the  nervous  twigs  with  which  the 
abdominal  parietes  are  so  plentifully  supplied. 
It  should  be  the  surgeon’s  chief  care  to  protect 
the  patient  against  the  occurrence  of  traumatic 
peritonitis,  by  the  free  use  of  antiphlogistic 
remedies,  which  should  be  carried  as  far  as 
the  patient’s  strength  will  justify.  (See 
Wounds.) 

Contusions  of  the  abdomen  from  blows,  fyc. — 
These  may  interest  the  parietes  alone,  when 
they  are  termed  simple  ; or  they  may  affect 
one  or  more  of  the  internal  organs,  when  they 
are  said  to  be  complicated.  The  subject  in- 
volves the  consideration  of  the  protection 
which  the  parietes  afford  to  the  contained 
organs.  We  have  already  alluded  to  this  por- 
tion of  the  subject.  The  universal  contact  of 
the  contained  organs  with  the  parietes,  ex- 
poses them  to  the  effect  of  external  violence, 
more  especially  when  it  falls  on  the  moveable 
walls.  The  peritoneum  has  been  known  to  be 
completely  divided  by  a blow,  giving  rise  to  a 
protrusion  of  the  viscera,  without  a covering 
from  this  membrane.  A cannon  shot,  may  im- 
pinge upon  the  surface  of  the  abdomen,  and 
reduce  the  intestines  to  a mass  of  pulp,  with- 
out leaving  any  external  trace  whatever.  In- 
juries like  these  are  coincident  with  a relaxed 
condition  of  the  abdominal  walls  ; even  the 
contents  of  a hernial  sac  have  been  ruptured 
by  a blow',  without  leaving  the  slightest  trace 
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of  injury  in  the  integuments.  Both  the  spleen 
and  liver  may  be  thus  ruptured,  and  even  the 
gall  bladder,  giving  rise  to  a fatal  extravasation 
of  bile.  The  bladder  and  uterus  can  only  be 
ruptured  while  in  a state  of  distension.  The 
stomach  has  also  been  ruptured,  but  the  acci- 
dent is  very  rare  ; rupture  of  the  small  intes- 
tines is  not  so  unfrequent : the  liability  to 
this  accident,  cceteris  paribus,  will  be  relative 
to  the  degree  of  distension  and  density,  as  well 
as  to  the  power  of  resistance  of  any  given 
viscus.  When  the  walls  of  the  abdomen  con- 
tract firmly,  and  prepare  themselves,  as  it 
were  for  a blow,  the  protection  to  the  internal 
parts  may  be  effective.  Some  men  are  able 
to  endure  heavy  blows  on  the  abdomen,  with- 
out shrinking,  merely  by  throwing  the  recti 
muscles  into  strong  contraction.  Solutions  of 
continuity  may  also  occur  in  the  muscles,  or 
tendinous  sheaths  themselves,  without  any 
breach  of  the  skin  from  blows,  or  from  the 
efforts  of  straining  in  any  way,  such  as  cough- 
ing, vomiting,  &c.,  more  particularly,  when  the 
parietes  are  already  thrown  on  the  stretch  from 
uterine  gestation,  ascites,  tympanitis,  or  ovarian 
dropsy.  They  become  sometimes  morbidly 
fragile  towards  the  end  of  typhoid  fever,  and 
are  easily  torn  in  the  efforts  which  the  patient 
may  make  during  delirium.  The  abdominal 
organs  are  also  liable  to  rupture  from  internal 
causes.  Rostan  has  observed,  the  peritoneal 
coat  of  the  intestines  torn  in  some  of  the  aged 
females  at  the  Salpetriere,  from  constipation. 
Marjolin  and  Velpeau  have  seen  the  same 
effect  produced  by  strictures  of  the  intestines, 
on  both  the  peritoneal  and  muscular  coats. 
The  simple  contusions  of  this  region  are  not 
attended  with  danger,  and  require  no  particu- 
lar remark.  (See  Wounds,  contused.) 

Effusions  into  the  cavity  of  the  abdomen. — It 
has  been  already  stated  that  the  fulness  of  the 
abdominal  cavity,  and  the  pressure  of  the  con- 
tained organs  on  each  other  have  a powerful 
effect  in  checking  effusion  or  extravasation,  as 
they  also  undoubtedly  have  in  limiting  it  when 
it  has  taken  place.  The  fluid  poured  out, 
either  slides  into  the  nearest  interstices  of  the 
convolutions,  where  it  coagulates  if  it  be 
blood,  or  if  the  quantity  be  considerable,  forms 
a sheet  in  the  neighbourhood  of  its  source, 
and  gradually  works  its  way  towards  the  open- 
ing in  the  parietes,  if  there  be  an  external 
wound  : it  seldom  yields  to  the  effect  of  gravi- 
tation alone  on  account  of  the  influence  of 
other  contravening  causes.  The  matter  ex- 
travasated  may  be  blood,  aliment,  bile,  chyme, 
pus,  fsecal  matter,  urine,  &c.  When  blood 
alone  is  effused,  and  in  small  quantity,  the  risk 
of  life  may  be  comparatively  small,  but  when 
any  of  the  other  fluids  are  extravasated,  life 
is  quickly  destroyed  by  rapid  and  violent 
peritonitis. 

Fistulous  openings  are  sometimes  established 
in  the  walls  of  the  abdomen,  extending  in  the 
course  of  the  cellular  expansions,  or  communi- 
cating with  the  internal  organs  themselves, 
such  as  the  stomach,  gall-bladder,  different 
portions  of  the  intestines,  &c.,  the  fistulous 
tracks  being  carried  completely  into  these 


viscera,  by  means  of  adhesions.  (See  Fis- 
tula.) 

The  subject  of  protrusions  of  the  contents 
of  the  abdominal  cavity  will  be  treated  of  under 
Herni^e.  The  general  rules  for  exploring 
the  viscera,  are  given  in  the  article  Abdomen, 
in  the  Cyclopaedia  of  Practical  Medicine.  To 
the  physical  signs  for  the  guidance  of  diagno- 
sis there  laid  down,  we  shall  add  one  which 
has  been  established  by  Dr.  Bright,  since  the 
publication  of  that  work.  This  sign  is  a cre- 
pitation which  is  felt  under  the  fingers,  and  is 
indicative  of  abdominal  or  peritoneal  adhe- 
sions. Dr.  Bright  states  that  it  is  only  felt 
during  a certain  time,  and  is  transitory.  The 
symptom  itself  is  of  some  importance  in  sur- 
gery, as  it  may  guide  and  give  confidence  to 
the  surgeon,  in  opening  collections  which  tend 
outwards  from  the  cavities,  under  the  isolation 
of  these  adhesions,  to  be  voided  at  the  sur- 
face. In  collections  of  matter  in  the  liver,  for 
instance,  the  surgeon  should  examine  carefully 
and  frequently,  in  order  to  detect  this  sign. 
Dr.  Bright  observes,  “ When  the  circum- 
stances of  the  disease  have  rendered  it  pro- 
bable that  adhesions  are  established  between 
the  viscera,  and  the  peritoneum  of  the  pa- 
rietes, the  touch  gives  a peculiar  sensation, 
varying  between  the  crepitation  of  emphy- 
sema, and  that  which  w^ould  be  produced  by 
squeezing  new  leather  between  the  fingers.” 
Dr.  Bright  has  had  numerous  opportunities  of 
satisfying  himself  of  the  correctness  of  this 
sign. 

The  anatomical  and  physiological  conside- 
rations appertaining  to  the  subject  of  Abdo- 
men, will  be  found  in  fuller  detail,  in  the 
article  treating  of  it,  in  the  Cyclopaedia  of 
Anatomy  and  Physiology. 

Bibliography. — The  observations  of  many  of  the 
surgical  writers  on  the  abdomen  fall  necessarily  under 
the  articles  Groin,  Hernia,  Wounds,  Effusion, 
to  which,  therefore,  it  will  be  proper  to  refer  for  an 
indication  of  their  works.  Beclard , Diet,  de  Med., 
Paris,  1821.  Cruveilhier , Diet,  de  Med.,  et  de  Chir. 
Prat.  Paris,  1829.  Rudolphi , Encyc.  Worterbuch. 
Berlin,  1828.  Dance,  Diet,  de  Med.  Paris,  1832. 
Berard , Diet,  de  Med.  Ed.  2,  art.  Abdomen.  Vel- 
peau, Anat.  Chirurgicale,  Paris,  1833.  Blandin,  Anat. 
Topographique.  Froumaniin , Coup  d'Epee  au  Bas-ven- 
tre,  avee  lesion  de  l’intestin,  Acad.  Roy.  deChirurg.  I. 
S Cooper,  Surgical  Diet.  art.  Wounds.  Hennen, 
Principles  of  Military  Surgery,  Ed.  2,  chap.  xix.  Sir 
A.  Cooper's  Lectures,  by  F.  Tyrrell.  Ludwig,  Hist. 
Pathol.,  singularis  cutis  turpitudinis,  Leipzig,  1795. 
Fardeau,  sur  Trois  HerniesGraisseuses;  dansle  meme 
sujet,  Journal  de  Sedillot.  Deschamps,  meme  journal. 
Furstenau,  abscessuum  musculorum  abdominis  et^vi- 
cinarum  partium,  laeta  tristiaque  exempla.  Rintel,  1 742. 
Bourrienne , sur  les  Abces  qui  ont  leur  siege  dans  1 in- 
terstice des  muscles  du  Bas-ventre,  Journal  de  Med. 
et  Chir.  1775.  Dance,  Diet,  de  Med.  Ed.  2,  Paris, 
1832;  et  son  Memoire  sur  l’odeur  fetide  et  stereorale, 
que  presentent  certains  abces  developpes^dans  1 epais- 
seur  des  parois  abdominalcs,  Archives  Gen.  de  Medi- 
cine, Oct.  1832.  Bassereau,  Abces  Foetides  qui  se 
developpent  au  voisinage  des  organes  communiquant 
avec  l’exterieur,  Journal  Ilebd.  vii.  131,  Paris,  1832. 
Albers,  uber  Pulsationen  in  Unterleibe.  Allan  Burns, 
on  Preternatural  Pulsations  in  the  Epigastric  Region, 
Edinburgh,  1809. 
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ABLACTATION,  ablactatio,  Lat.,  wean- 
ing, Eng. — Ablactation  in  the  Latin  language 
means  weaning,  and  refers  to  the  child.  In 
medicine,  however,  the  effects  which  are  pro- 
duced by  the  spontaneous  or  compulsory  ces- 
sation of  the  secretion  of  milk  deserve  to  be 
considered; — 1.  in  reference  to  the  mother; 
2.  in  regard  to  the  child.  (See  Lactation.) 

ABLATION,  ablatio,  L.  from  the  verb 
aufero,  to  take  away,  which  makes  ablatum 
in  the  supine.  In  its  general  acceptation  it 
expresses  the  separation,  extraction,  violent 
removal,  or  plucking  away  of  any  part  that 
may  be  superfluous,  inconvenient,  hurtful,  or 
foreign  to  the  body.  Hippocrates  applied  it 
to  any  sort  of  evacuation,  the  emission  of 
blood  for  instance.  In  operative  medicine 
it  is  used  less  to  designate  one  of  the  various 
modes  of  exeresis  than  as  a generic  name  for 
all  forms  of  amputation  and  extirpation,  which 
may  be  regarded  as  two  species  derived  from 
it.  Some  surgeons  employ  the  term  in  a 
more  restricted  sense,  when  they  speak  of 
the  ablation  of  an  exostosis,  of  a portion  of 
carious  or  necrosed  bone,  &c.  The  ablation 
of  parts  is  sometimes  designated  by  particular 
words  indicative  of  the  manner  in  which  it 
is  effected,  such  as  excision,  resection,  & c.  or 
of  the  consequence  of  the  ablation  itself,  such 
as  circumcision,  castration,  &c. 

W.  B.  C. 

ABORTION  ( obstetricy ),  abortus,  aborsus, 
affluxio,  Lat.  Aicup9o pa,  iKT^uorryoQ,  Gr.  avorte- 
ment,  Fr.  Fehlgeburt,  Ger.  aborto,  Ital.  aborto, 
ma/parto,  Span,  miscarriage,  Eng. 

Definition. — The  expulsion  of  an  embryo  or 
foetus 1 from  the  uterus  before  the  sixth  month 
of  gestation,  at  which  period  of  existence  it 
cannot  survive  to  maturity,  and  is  therefore 
generally  considered  non-viable  2. 

The  expulsion  of  a foetus  after  the  sixth 
month  of  uterine  gestation  is  termed  prema- 
ture labour,  as  the  phenomena  and  treatment 

1 The  term  “ embryo”  is  used  in  obstetricy  to 
designate  the  impregnated  ovum,  during  the  first  three 
months  of  intra-uterine  existence ; that  of  “ foetus” 
from  that  period  to  the  end  of  gestation. 

2 There  are,  however,  cases  on  record  of  infants 
horn  at  the  age  of  four  months  and  half,  which  were 
said  to  have  arrived  at  the  adult  period  of  life ; and 
the  parliament  of  Paris  decreed  that  an  infant  bom  at 
the  fifth  month  was  capable  of  living  the  ordinary 
period  of  human  existence.  Fortsimons  related  a case 
of  an  infant  bom  at  five  months  and  a half,  which 
survived  for  some  years;  but  the  opinion  of  modern 
obstetricians  is,  that  this  foetus  was  older.  A large 
majority  of  physiologists  and  medico-legal  authors  agree 
in  the  conclusion,  that  infants  born  before  the  com- 
pletion of  the  seventh  month  have  a very  slender 
chance  of  surviving  ; and  many  contend,  on  this 
ground,  that  no  conviction  for  infanticide  or  conceal- 
ment of  pregnancy  ought  to  take  place  in  such  cases. 
It  is  to  be  remembered,  however,  that  the  embryo 
is  a living  being  from  the  instant  of  conception,  and 
that  abortions  or  premature  deliveries  are  compara- 
tively few  in  proportion  to  natural  parturitions  ; and 
therefore  that  the  existing  law  is  humane  and  just. 
If  the  contrary  opinion  obtained,  it  might  be  as  fairly 
argued  that  ail  feeble  and  delicate  infants  might  be 
destroyed  after  birth,  as  was  ordained  by  the  laws  of 
the  ancient  Spartans. 


of  such  cases  are  the  same  as  in  natural  par- 
turition, and  as  the  infant  may  survive  for 
some  time. 

From  the  time  of  Aristotle  down  to  the 
last  century,  the  expulsion  of  the  ovum  from 
the  uterus  before  the  seventh  day  has  been 
often  designated  effluxion,  and  after  this  age 
and  before  the  fortieth  day,  abortion.  Bona- 
ciolus  held  this  opinion  : “ Effluxiones  quae 
intra  diem  septimam  ; aborsus  quae  primis 
mensibus  ; abortus  quae  intra  quadragesimam 
These  distinctions  are,  however,  arbitrary 
and  insignificant,  and  have  been  long  disre- 
garded. 

Abortion  or  miscarriage  may  occur  at  any 
period  of  uterogestation,  but  it  is  much  more 
frequent  during  the  first  two  or  three  months. 
It  is  generally  admitted,  that  at  this  time  the 
slight  connection  between  the  embryo  and 
the  uterus,  the  increased  afflux  of  blood  to 
this  organ  from  the  moment  of  conception, 
and  according  to  some  authors,  the  hemor- 
rhagic effort  at  the  menstrual  periods  render 
women  very  liable  to  abort. 

It  is  stated  by  some  obstetricians,  that  the 
greatest  number  of  abortive  foetuses  is  of  the 
female  sex,  though  the  contrary  is  more  ge- 
nerally supposed  to  be  the  case.  Morgagni 
satisfactorily  refuted  the  former  opinion.  Ac- 
cording to  him,  the  excessive  development 
of  the  clitoris  at  the  early  age  just  mentioned, 
might  be  readily  mistaken  for  the  external 
male  organ  of  generation. 

Madame  La  Chapelle  states,  that  of  21,960 
pregnancies,  there  were  116  abortions,  and 
these  were  more  frequent  at  the  sixth  month 
than  at  the  fifth,  and  next  at  the  third,  than  at 
any  other  period  of  pregnancy.  The  more  ge- 
neral opinion,  however,  is  that  abortion  is  of 
more  frequent  occurrence  in  the  earlier  stages 
of  pregnancy.  According  to  my  own  obser- 
vations, abortion  is  most  common  from  the 
second  to  the  fifth  month  after  conception. 

M.  Velpeau  endeavours  to  reconcile  these 
conflicting  opinions,  by  stating,  that  abortion 
is  productive  of  such  little  inconvenience  in 
the  first  months  of  pregnancy,  that  many 
women  were  not  admitted  into  the  Maternity 
for  that  disease,  or  that  the  ovum  or  embryo 
was  frequently  confounded  with  sanguineous 
clots,  which  led  patients  to  suppose  they  had 
only  a return  of  menstruation. 

Causes. — The  causes  of  abortion  are  remote 
and  proximate,  or  efficient  and  determinant. 
The  efficient  or  proximate  are  the  contrac- 
tions of  the  uterus  as  in  natural  parturition, 
aided  by  the  efforts  of  the  abdominal  and 
respiratory  muscles.  The  remote  or  deter- 
minant causes  may  be  subdivided  into  predis- 
posing and  occasional. 

The  predisposing  causes  may  affect  the 
woman  or  the  foetus  respectively.  As  re- 
gards the  woman,  some  belong  to  the  organ- 
ism in  general,  others  to  the  sexual  organs  in 
particular  ; and  as  regards  the  foetus,  to  a par- 
ticular or  anormal  disposition  of  its  organiza- 
tion, or  to  its  diseases. 

1 De  Formatione  Foetus. 
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Diseases  of  the  Woman. — The  persons  in 
general  most  predisposed  to  abort,  are  women 
of  sanguine  temperament  and  plethoric  habit, 
in  whom  a determination  of  blood  to  the 
uterus  and  its  appendages  is  well  marked  by 
excessive  and  irregular  menstruation  ; women 
of  high  sensibility  who  have  from  any  cause 
been  greatly  debilitated,  or  who  have  been 
addicted  to  masturbation  in  early  life.  A lia- 
bility to  abortion  may  arise  also  from  consti- 
tutional vices,  such  as  syphilis,  cachexy,  scro- 
fula, &c.  and  finally  from  acute  and  chronic 
diseases,  malformations  of  the  spine  or  pelvis, 
tight-lacing,  &c.  Anterior  miscarriages  are 
amongst  the  most  ordinary  predisposing  causes. 

In  regard  to  the  genital  organs  themselves, 
rigidity  of  the  fibres  of  the  body  of  the  uterus, 
and  their  resistance  to  its  gradual  and  natural 
dilatation  after  conception ; the  too  great  sen- 
sibility and  contractility,  the  thinness  and 
laxity  of  this  organ  ; the  atony  resulting  from 
chronic  leucorrhea,  and  severe  parturitions, 
may  be  justly  ranked  amongst  the  causes  of 
abortion.  To  these  may  be  added  inordinate 
heat  in  the  womb,  indicative  of  chronic  me- 
tritis, displacements,  deformities,  adhesions, 
organic  degenerescences  of  the  uterus  or  its 
appendages,  the  presence  of  two  or  more 
foetuses,  producing  a too  rapid  dilatation,  and 
in  fine,  any  disease  in  the  parietes  of  the  womb 
that  prevents  its  natural  development  during 
pregnancy,  or  in  the  organs  connected  with  it 
in  function,  as  for  instance  neuralgia,  or  rheu- 
matism of  the  ovaries.  They  often  produce 
abortions  which  recur  at  the  same  period  of 
successive  pregnancies,  and  these  are  termed 
periodical  by  some  authors. 

Thus  fibro-cartilaginous  or  other  morbid 
alterations  in  the  parietes  of  the  uterus,  or 
adhesion  of  this  organ  to  any  of  the  vicinal 
parts,  will  prevent  its  development  during 
pregnancy,  and  excite  it  to  expel  its  contents 
prematurely.  In  such  cases  abortion  generally 
occurs  at  a certain  period  of  uterine  gesta- 
tion ; because  the  uterus  will  not  suffer  dis- 
tention beyond  a certain  extent,  as  its  organ- 
ization is  so  deranged  as  not  to  admit  of 
expansion  without  causing  irritation  and  uterine 
contractions. 

It  was  the  opinion  of  Peu,  and  many  other 
writers,  that  women  affected  with  rachitism  in 
an  extreme  degree,  so  as  to  implicate  the 
pelvis,  ought  not  to  marry.  But  many  women 
with  some  degree  of  spinal  deformity  have  no 
pelvic  contraction,  and  may  bring  forth  off- 
spring with  perfect  safety.  I have  been  con- 
sulted in  numerous  cases  of  spinal  deformity, 
as  to  the  safety  or  propriety  of  individuals 
entering  into  the  matrimonial  state  ; and  un- 
less where  the  pelvis  was  so  deformed  that 
cephalotomy  or  gastro-hysterotomy  would  be 
required  at  the  full  term  of  uterine  gestation, 
have  not  unfrequently  decided  that  they  might. 
It  is  true,  however,  when  the  deformity  of 
the  spine  is  considerable,  the  woman  is  very 
liable  to  miscarriage.  In  those  cases  in  which 
one  hip  is  much  more  elevated  than  the  other, 
or  in  which  one  inferior  extremity  is  longer 
than  the  other,  accompanied  by  more  or  less 
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spinal  curvature,  there  is  generally  danger  of 
abortion  or  premature  labour,  or  difficult 
parturition  at  the  full  term  of  pregnancy. 
Women  affected  with  profuse  leucorrhoea,  or 
atony  of  the  uterus,  are  very  much  predis- 
posed to  abortion. 

It  was  observed  by  Juncker1,  Stolz2,  and 
other  writers,  that  corpulent  women  very  often 
miscarry.  It  is  also  known,  that  in  marshy 
and  malarious  countries,  under  certain  con- 
stitutions of  the  weather,  abortions  have  be- 
come epidemic,  as  mentioned  by  Hippocrates, 
and  as  noticed  at  Vienna  in  1788-89 3 . I 
might  quote  numerous  authors  who  have  re- 
ferred to  the  occurrence  of  epidemic  abortions 
in  different  seasons.  Thus  they  were  ob- 
served after  the  humid  heat  in  1696  ; the  dry 
heat  of  the  years  10  and  11  of  the  French 
Republic4,  1802-3;  the  mild  and  windy  sea- 
son of  1776 5 ; the  intense  heat  of  181 1 6 ; the 
mild  winter  of  181 6 7 ; and  after  the  rainy 
season  of  1821 8.  These  records  prove  the 
correctness  of  the  popular  opinion,  that  abor- 
tions are  more  common  in  certain  seasons  than 
in  others.  Experience  has  also  demonstrated 
that  women  who  become  pregnant  at  a very 
early,  or  at  an  advanced,  period  of  life,  are 
more  exposed  to  abortion,  than  those  who  be- 
come mothers  between  the  twentieth  and 
fortieth  year.  It  is  a medical  axiom,  that 
women  who  marry  too  early  or  too  late  in  life, 
generally  purchase  the  pleasures  of  maternity 
at  too  dear  a rate.  The  majority  of  those 
who  are  mothers  between  the  age  of  twelve 
years  and  a half  and  fifteen  are  not  sufficiently 
developed  to  bear  the  inconveniences  of  preg- 
nancy ; their  general  health  becomes  deranged, 
and  their  parturition  and  puerperality  are  often 
anormal.  Those  who  become  mothers  from 
the  age  of  twenty-eight  or  thirty  to  forty  or 
forty-five  have  the  muscles  and  ligaments 
connected  with  the  outlet  of  the  pelvis  so  rigid, 
that  they  suffer  most  severely,  and  frequently 
lose  the  first  infant. 

When  this  disease  is  excited  by  rigidity  of  the 
fibres  of  the  uterus,  it  recurs  at  later  periods 
in  successive  pregnancies,  because  the  uterus 
expands  to  a greater  extent  during  each  preg- 
nancy : but  when  abortion  is  caused  by  laxity 
or  atony  of  the  neck  of  the  organ,  this  morbid 
state  increases  in  each  successive  pregnancy, 
and  the  abortion  happens  earlier. 

Among  the  causes  of  abortion  or  premature 
labour  may  be  included,  violent  mental  emo- 
tions, passions,  longings,  alarm  or  fright,  dread 
of  thunder,  explosions  of  artillery,  impression 
of  strong  or  disagreeable  odours,  sight  of  dis- 
gusting objects,  errors  of  diet,  privation  of 
sleep,  rest,  or  food,  abuse  of  stimulating  food  or 
drink,  over  exertion  in  walking,  riding,  danc- 
ing, running,  jolting  of  carriages,  raising  or 

1 Petiot,  Thesis  at  Strashurg , 1815. 

2 Deubel,  Thesis  at  Sirasburg,  1834. 

3 Stoll.,  Ratio  Med.  t.  iii.,  1789. 

■*  Fick  in  Deubel. 

5 Rogny,  Annal.  Clin,  dc  Montp.  t.  ix. 

6 Noegele  in  Deubel. 

7 Fischer  Herfeland' s Journ.  t.  47. 

8 Osiander  in  Deubel,  and  many  others. 
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carrying  heavy  weights,  frequenting  crowded 
and  heated  assemblies,  ball  rooms,  theatres, 
churches,  &o.,  falls,  slips,  blows  or  wounds  on 
the  abdomen,  violent  coughing  or  laughter, 
the  use  of  emetics  or  drastic  purgatives,  fre- 
quent sexual  indulgence,  surgical  operations, 
even  though  slight,  the  extraction  of  a tooth, 
irritation  or  pain  in  the  genital  organs,  or  in 
any  part  of  the  body. 

Women  in  the  lower  class  of  life  who  are 
exposed  to  much  bodily  fatigue  and  mental 
emotions,  are  also  very  liable  to  this  disease. 
The  disposition  to  abortion  is  so  strong  in 
some  women,  that  the  slightest  cause,  either 
moral  or  physical,  will  induce  it  ; while,  in 
others,  the  strongest  moral  or  physical  influ- 
ences will  not  excite  it. 

Diseases  of  the  Ovum. — The  predisposing 
causes  of  abortion  which  depend  on  the  foetus, 
are  vices  of  conformation,  or  diseases  of  itself, 
or  its  appendages.  When  these  cause  the 
death  of  the  foetus,  it  becomes  a foreign  body 
in  the  uterus,  which  sooner  or  later  expels  it. 
It  is  easy  to  explain  this  result.  The  uterus 
from  the  moment  of  conception  has  an  afflux, 
or  determination  of  blood  towards  it,  which 
continues  during  the  whole  period  of  preg- 
nancy ; but  when  the  foetus  dies,  the  con- 
gested state  of  the  uterus  is  no  longer  relieved 
by  the  passage  of  the  blood  to  the  infant  for 
its  nourishment ; the  latter  is  now  a foreign 
body  ; and  the  former,  in  consequence  of  too 
large  a quantity  of  blood  in  its  substance,  be- 
comes irritated,  its  fibres  are  thrown  into  con- 
traction, parturient  action  succeeds,  and  the 
uterus  expels  the  dead  foetus  and  its  appen- 
dages. 

In  all  cases  in  which  the  embryo  or  foetus 
'13  diseased  or  dead,  abortion,  or  premature 
labour,  as  the  case  may  be,  must  in  general 
ensue  ; the  instance  in  which  gestation  is  con- 
tinued to  the  full  term,  being  the  exception. 

From  these  observations,  it  may  be  con- 
cluded, that  abortion  may  be  produced  by  any 
cause  that  enfeebles  the  mother  or  foetus  ; the 
anormal  conformation  and  diseases  of  the 
latter,  the  feeble  or  partial  adhesion  of  the 
placenta  to  the  surface  of  the  uterus,  its  im- 
plantation over  the  neck  of  this  organ,  its 
scirrhous,  hydatic,  aneurismal,  and  varicose 
degenerescence,  its  smallness  in  proportion  to 
the  size  of  the  foetus  ; the  shortness  or  exces- 
sive length  of  the  umbilical  cord,  its  twirlings 
round  the  neck,  body,  or  extremities  of  the 
foetus,  its  augmentation  of  volume  by  sacs,  hy- 
datids, tumours,  knots,  or  adherences  in  it 
which  oppose  or  prevent  the  circulation  of  the 
blood  through  it ; the  tenuity  of  the  mem- 
branes of  the  ovum,  a collection  of  fluid  be- 
tween the  chorion  and  the  amnios  ; too  small 
or  too  great  a quantity  of  the  amniotic  fluid, 
and  numerous  other  diseases  of  the  ovum  : 
these  last,  according  to  Dr.  Lee,  are  the  most 
frequent  causes  of  abortion.  In  most  abor- 
tions, from  the  third  to  the  sixth  month  of 
pregnancy,  the  ovum  is  not  diseased,  but  is 
expelled  through  the  influence  of  some  of  the 
accidental  causes  already  enumerated.  When 
the  ovum  is  normal,  it  adheres  to,  or  is  strongly 


connected  with  the  uterus  ; but  when  it  is  ab- 
normal, the  slightest  shock  or  mental  emotion 
may  cause  its  expulsion.  It  is  important  to 
examine  all  ova,  as  they  often  appear  health- 
ful at  first,  but,  on  closer  inspection,  are  often 
found  diseased  before  the  thitd  month.  Thus 
on  careful  investigation  the  membranes  or 
embryo  will  frequently  be  discovered  to  be 
anormal. 

Occasional  causes. — The  occasional  causes 
of  abortion  are  various.  In  fact  there  is  not 
a circumstance  in  life  which  may  not  be  fol- 
lowed by  abortion.  Amongst  the  causes  al- 
ready mentioned,  and  which  we  shall  not  here 
repeat,  many  are  also  occasional ; but,  strictly 
speaking,  they  include  mental  emotions,  as 
joy,  fear,  anger,  jealousy,  &c. ; diarrhoea,  dy- 
sentery, colic,  tenesmus,  hemorrhoids,  constipa- 
tion, intestinal  worms,  strangury  ; the  impres- 
sion of  odours,  as  the  odour  of  a recently 
extinguished  candle,  &c.  ; asphyxia,  violent 
hysteria ; coition,  especially  if  too  often  re- 
peated ; riding,  dancing ; falls  or  blows  on 
any  part  of  the  body,  but  especially  on  the 
loins  or  abdomen  ; violent  laughing,  coughing, 
crying,  vomiting,  hiccup,  sea-sickness,  strain- 
ing in  evacuating  the  bowels  or  bladder  ; the 
use  of  strong  purgatives,  emetics,  emmena- 
gogues,  abortives,  hot-baths,  pediluvia,  copious 
depletion,  especially  from  the  feet,  the  con- 
vulsive motions  of  the  foetus,  rupture  of  the 
umbilical  cord  or  membranes,  and  adhesion  of 
the  fundus  uteri  to  vicinal  organs.  It  is 
generally  thought  that  most  of  these  causes 
act  by  separating  the  placenta,  but  this  result 
does  not  immediately  occur  unless  this  organ 
is  of  a sufficient  size  to  acquire,  by  the  effect 
of  a fall,  blow,  or  concussion,  as  great  a motion 
as  that  which  is  made  on  the  uterus.  The 
immediate  separation  of  the  placenta  is  recog- 
nised by  the  uterine  haemorrhage  which  in- 
stantly or  speedily  follows. 

It  is  difficult  to  explain  placental  separation 
effected  by  the  causes  just  assigned,  when  we 
remember  that  the  ovum  exactly  fills  the  ute- 
rus, and  that  the  ovum  is  exactly  filled  by  the 
fluid  of  the  amnios.  We  can  clearly  perceive, 
however,  that  the  motions  impressed  on  the 
woman  are  almost  incapable  of  separating  the 
placenta  from  the  womb,  or  the  chorion  from 
the  amnios,  which  are  placed  like  two  bladders, 
one  within  the  other,  and  the  inner  one  filled 
with  fluid.  It  has  also  been  long  remarked, 
that  the  most  active,  laborious,  and  imprudent 
women,  those  who  take  unrestricted  exercise, 
generally  arrive  at  the  full  term  of  uterine 
gestation  ; whilst  a vast  number,  in  a state  of 
affluence  and  ease,  abort,  in  spite  of  the 
greatest  care  and  attention.  It  is  to  be  re- 
collected, that  women  in  the  lower  ranks  of 
life,  who  make  great  exertion,  and  who  are 
frequently  exposed  to  falls  and  blows,  very 
seldom  miscarry.  Many  too  have  received 
the  most  severe  injuries  without  having 
aborted.  Mauriceau  mentions  the  case  of  a 
woman  who  was  seven  months  pregnant,  whose 
fore  arm  was  fractured,  yet  she  went  to  the 
full  period.  Madame  Lachapelle  relates  the 
case  of  a young  midwife  who  was  pregnant, 
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and  had  a narrow  pelvis  ; she  precipitated  her- 
self into  a deep  pit,  with  a view  of  causing 
abortion,  and  avoiding  the  Caesarean  operation. 
She  died  in  consequence  of  her  w'ounds,  but 
did  not  abort.  A few  years  since,  a young 
woman  in  the  fourth  month  of  pregnancy 
threw  herself  from  the  fourth  floor  of  a house 
in  Finsbury  Square,  and  fell  on  the  pavement ; 
many  of  her  bones  were  fractured — she  sur- 
vived a few  hours,  but  did  not  miscarry. 
Numerous  examples  are  given  in  works  on 
forensic  medicine  of  the  difficulty  of  inducing 
criminal  abortion  by  violent  means,  though 
the  destruction  of  the  life  of  the  woman  is  a 
common  consequence  of  such  attempts. 

According  to  the  latest  physiological  obser- 
vations on  the  placenta,  this  organ  adheres  to 
the  uterus  by  means  of  the  decidua,  (Velpeau, 
Breschet,  Lee,  Radford,  Ramsbotham,  &c.) 
which  is  directly  applied  over  the  apertures 
of  the  uterine  sinuses.  If  the  circulation  of 
the  blood  is  increased  throughout  the  system, 
or  in  the  uterus  by  means  of  irritation  in, 
or  determination  of  blood,  to  that  organ,  the 
consequence  will  be,  that  the  increased  afflux 
of  the  sanguineous  fluid  in  the  uterine  sinuses 
will  separate  the  decidua  over  them  to  a 
greater  or  less  extent,  blood  will  be  effused 
between  the  uterus  and  decidua,  and  the  pla- 
centa will  be  partially  or  wholly  detached 
from  the  uterus.  If  the  decidua  be  lacerated, 
the  blood  will  escape,  in  the  early  months,  be- 
tween it  and  the  chorion,  and  in  the  latter 
months,  between  it  and  the  amnios,  or  it  will 
lacerate  the  latter  and  pass  into  its  cavity  ; or 
the  effused  blood  may  find  its  way  between 
the  nterus  and  decidua,  arrive  at  the  uterine 
orifice,  and  escape  through  the  vagina.  It  by 
no  means  follows,  however,  that  in  every  case 
of  abortion  there  is  necessarily  a separation  of 
the  placenta  at  the  commencement ; but  when 
this  does  not  happen,  there  must  be  detach- 
ment of  some  portion  of  the  decidual  mem- 
brane from  the  parietes  of  the  uterus.  Com- 
pression on  the  uterus,  or  a blow,  may  immedi- 
ately produce  separation  of  the  placenta  or  rup- 
ture of  the  umbilical  cord,  or  of  the  membranes 
enveloping  the  fcetus.  But,  in  general,  the  oc- 
casional causes  of  abortion  induce  congestion 
in  the  vessels  of  the  uterus,  which  is  often  suc- 
ceeded by  hemorrhage  from  separation  of  the 
placenta  or  decidual  membrane,  which  excites 
uterine  contractions,  in  consequence  of  the 
inconvenience  or  irritation  to  which  the  organ 
is  subjected.  Thus  Klein  has  remarked  that 
abortion  is  most  frequent  at  the  return  of  the 
menstrual  periods.  Some  of  the  causes  al- 
ready enumerated  excite  spasmodic  contrac- 
tions, which  are  transmitted  to  the  uterus  by 
sympathy,  and  others  act  upon  the  fcetus 
itself.  It  often  happens  that  a vivid  mental 
emotion  of  the  woman,  is  instantaneously  fol- 
lowed by  more  or  less  motion  of  the  foetus, 
and  even  by  its  sudden  death.  I have  known 
many  women,  in  whose  statements  the  fullest 
confidence  might  be  placed,  who  declared  that 
their  infants  ceased  to  move  at  a certain  time. 
It  is  true,  however,  that  the  infant  may  be  born 
alive  in  some  cases  in  which  the  same  declara- 


tion had  been  made.  It  is  generally  remarked, 
that  abortives  very  rarely  effect  the  object  for 
which  they  are  intended,  while  they  often  de- 
stroy both  mother  and  fcetus.  Many  such  cases 
are  recorded  in  the  works  on  Medical  Jurispru- 
dence. “ I have,”  says  M.  Desormeaux,  “ been 
consulted  many  times  for  acute  and  chronic 
metritis,  severe  metrorrhagia,  and  cancers  of 
the  uterus,  which  were  caused  by  the  criminal 
means  employed  to  procure  abortion.” — Diet, 
cle  Med.  The  induction  of  criminal  abortion 
is  felony,  and  is  never  resorted  to  by  respect- 
able medical  practitioners,  except  in  cases  of 
irreducible  retroversion  of  the  uterus,  and 
certain  diseases  of  this  organ  and  the  ovaries, 
as  in  these  diseases  the  women  will  lose  their 
lives,  unless  the  uterine  contents  are  expelled. 
It  is,  I believe,  the  opinion  of  medical  prac- 
titioners in  all  nations,  that  the  induction  of 
abortion  is  perfectly  justifiable  in  such  cases. 
Dr.  Ashwell’s  paper  on  the  Induction  of  Pre- 
mature Labour  in  cases  of  disease  of  the  ovary, 
when  rapidly  advancing  in  consequence  of  the 
determination  of  blood  to  the  uterus,  may  be 
referred  to  with  advantage. — Guys  Hospital 
Reports,  No.  2,  April,  1836.  It  would,  how- 
ever, be  better  in  such  cases  to  avoid  preg- 
nancy, and  that  the  parties  should  live  sepa- 
rately. 

Many  authors,  since  the  time  of  Aristotle, 
defend  moderate  sexual  intimacy  during  preg- 
nancy, among  whom  are  Mauriceau  and 
Dionis.  “ For  myself,”  says  this  last  writer, 
“ I have  had  a wife  who  has  been  twenty 
times  pregnant,  and  brought  me  twenty  in- 
fants, of  which  she  was  happily  delivered  at 
the  full  period  of  pregnancy,  and  I am  per- 
suaded that  the  caresses  of  a husband  are  not 
injurious  1 .”  This  is  true  as  a general  propo- 
sition ; but  I have  been  consulted  in  many 
cases  in  which  abortion  and  premature  labour 
were  excited  by  frequent  or  excessive  nuptial 
enjoyment.  While  writing  this  article,  I was 
called  to  a case  of  abortion  between  the  second 
and  third  month,  induced  by  this  cause.  Every 
one  has  observed,  that  most  of  the  mammi- 
ferous  animals  refuse  copulation  after  concep- 
tion ; but  physiologists  admit  that  a moderate 
use  of  it  does  not  appear  to  be  injurious  dur- 
ing human  pregnancy.  Aristotle  even  sup- 
posed that  towards  the  end  of  gestation  it  was 
a means  of  facilitating  parturition.  There  ap- 
pears to  be  some  reason  in  this  remark,  as  I 
have  known  parturitions  occur  two  and  three 
weeks  before  the  expected  time,  which  were 
said  to  have  been  induced  by  conjugal  em- 
braces. In  fine,  a moderate  use  of  this  func- 
tion is  not  injurious  during  pregnancy,  though 
it  should  be  avoided  when  abortion  is  feared 
or  threatened. 

“ Pour  conserver  le  fruit  de  vos  chastes  plaisirs, 

Reprimez  desormais  vos  amoureux  desirs. 

Au  feu  qui  vit  en  vous  un  autre  feu  peut  nuire, 

Et  ce  qu’ Amour  a fait,  Amour  pent  le  detruire.” 
Tillet,  Dolley's  Thesis,  1826. 

There  are,  moreover,  special  causes  which 
favour  the  occurrence  of  abortion : irritative 

1 Trait e General  des  A ccortchemens,  <j  e. 
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congestion  of  the  uterus,  as  Desormeaux  re- 
marks, occurring  at  the  return  of  the  menstrual 
eriod  deserves  particular  notice  under  this 
ead.  During  tne  prevalence  of  cholera  in 
Paris  in  1832,  abortion,  from  the  death  of  the 
fietus  was  of  frequent  occurrence.  Habit  is 
also  not  unfrcquently  a cause  of  abortion. 
Thus  it  is  observed  to  occur  at  the  same 
period  of  pregnancy  in  the  same  woman,  ten 
or  twenty  times  consecutively,  without  any 
other  influence  apparent  in  its  production, 
than  that  of  the  molimen  hamorrhagieum , or 
debility.  In  these  instances,  the  health  of  the 
woman  suffers,  and  the  prospect  of  a family  is 
not  unfrequently  destroyed. 

There  are  some  women  who  never  arrive  at 
the  full  time,  and  others  who  seem  to  have  an 
hereditary  tendency  to  abortion.  It  has  been 
said,  that  there  may  be  a congenital  state  of 
the  uterus  which  prevents  it  from  enlarging  to 
the  proper  extent  during  pregnancy,  and  that 
the  irritation  produced  by  the  foetus  will  cause 
abortion.  Schluz  speaks  of  a lady  who  aborted 
twenty-two  times  at  the  third  month'.  Stoltz 
knew  two  women  each  of  whom  had  aborted 
seven  times2.  I have  known  three  similar 
examples.  Schurigius  attended  a woman  who 
aborted,  or  rather  had  a premature  labour,  at 
the  eighth  month  after  her  second  parturition, 
and  did  not  arrive  at  the  full  term  until  her 
twelfth  accouchement3.  Burton  mentions  the 
case  of  a woman  who  had  aborted  eight  times 
at  the  third  month,  and  who  was  led  by  means 
of  small  bleedings  to  the  full  term  with  her 
ninth  conception4.  I have  known  a patient 
who  aborted  five  times  in  fifteen  months  from 
her  marriage,  at  the  expiration  of  which  period 
she  died  of  phthisis.  M.  Velpeau  cites  many 
similar  cases  of  abortion,  and  mentions  one  of 
a young  woman  who  procured  the  expulsion 
of  the  ovum  by  criminal  means  several  times, 
and  who,  after  marriage,  could  never  be 
brought  to  the  natural  term  of  utero-gesta- 
tion. 

Abortion  is  also  caused  by  certain  mechani- 
cal operations  in  cases  of  deformed  pelvis, 
where  premature  labour  is  required,  when  a 
full-grown  infant  could  not  be  born  at  the 
termination  of  utero-gestation.  Criminal  abor- 
tion is  often  attempted  in  large  cities  and 
populous  towns,  and  generally  destroys  the 
woman  by  peritonitis  or  metritis.  Cases  have 
occurred  in  which  sharp  instruments  were 
passed  into  the  substance  of  the  womb,  pro- 
ducing fatal  hysteritis  and  peritonitis.  M. 
Velpeau  attended  a woman  who  had  profuse 
haemorrhage  caused  by  attempts  of  the  same 
kind.  She  suffered  most  excruciating  pain  in 
the  pelvis  for  two  months  ; abortion  did  not 
take  place,  but  a large  ulcer  of  the  neck  of  the 
womb  was  produced.  Girard  of  Lyons  cites 
an  analogous  case,  in  which  the  sufferings  of 
the  unfortunate  patient  were  so  great  that  she 
committed  suicide5.  M.  Velpeau  states,  that 

‘ Lacroix,  Thes.,  1812.  s Dcubel,  Thes.,  1834. 

Section  4.  c.  1.  4 Art  of  Midwifery. 

5 Journ.  Gen.,  t.  iv. 
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criminal  abortion  is  very  common  in  Paris, 
and  that  he  had  been  called  to  four  cases  in 
two  months.  One  woman  died  of  peritonitis, 
another  was  affected  with  cancer,  the  third 
with  haemorrhage  which  could  not  be  arrested, 
and  the  fourth  was  finally  cured. 

Signs  of  Abortion. — The  phenomena  of  abor- 
tion will  vary  according  to  the  period  of  preg- 
nancy at  which  it  occurs,  and  the  nature  of  the 
cause  which  produces  it.  In  the  first  two 
months  of  pregnancy,  it  often  happens  that  the 
ovum  which  is  of  a small  size  is  expelled 
entire  without  pain  or  haemorrhage.  This 
happens  in  lax  habits,  in  whom  the  orifice  of 
the  womb  is  soft,  flaccid,  and  very  dilatable. 
In  most  cases,  however,  there  are  pains,  ac- 
companied by  more  or  less  haemorrhage,  with 
clots  in  which  the  ovum  is  enveloped  and 
often  escapes  unobserved.  This  occurs  when 
the  membranes  rupture,  and  the  foetus  escapes 
detached  from  the  placenta.  In  such  cases, 
women  frequently  suppose  they  had  a cata- 
menial obstruction,  and  that  the  painful  dis- 
charge is  only  menstrual : but  the  menstrual 
fluid  does  not  coagulate  in  its  normal  state, 
unless  blood  is  effused  with  it  during  the  con- 
gested state  of  the  uterus, — termed  the  mens- 
trual molimen, — which  precedes  and  accom- 
panies the  uterine  evacuation. 

In  proportion  as  pregnancy  is  advanced,  the 
size  of  the  foetus  will  be  augmented,  the  pains 
and  haemorrhage  which  accompany  abortions 
will  be  more  and  more  considerable ; and  it 
has  been  long  remarked,  that  this  haemorrhage 
is  much  more  profuse,  than  that  which  accom- 
panies natural  labour  at  the  termination  of 
pregnancy.  It  is  on  this  account  that  abor- 
tions are  much  more  injurious  to  health  than 
natural  labours,  at  the  full  term  of  utero-gesta- 
tion. It  is  also  well  known  that  a woman  who 
has  had  six  or  eight  abortions,  accompanied 
by  profuse  haemorrhage,  will  have  much  worse 
health  than  another  who  has  had  as  many 
natural  labours,  at  the  full  time.  In  fact,  the 
haemorrhage  has  been  so  great  in  many  cases, 
as  to  destroy  life,  and  in  some  recent  cases, 
transfusion  alone  could  preserve  it.  Mr. 
Ingleby  relates  a case  in  which  six  quarts  of 
blood  were  lost  ; and  Mr.  Mainwright,  of 
Liverpool,  lately  saved  a woman  by  transfu- 
sion. 

When  abortion  is  produced  by  chronic 
diseases  or  causes  that  act  gradually,  it  is  gene- 
rally accompanied  by  the  following  symptoms  : 
horripilations,  or  rigors,  succeeded  by  heat  of 
skin,  thirst,  nausea,  loss  of  appetite,  pains  in 
the  loins,  lassitude,  lipothymia,  palpitations, 
frequent  pulse,  coldness  of  the  extremities, 
depression  of  spirits,  sadness,  pallor,  tumefac- 
tion or  lividity  of  the  eyelids,  loss  of  brilliancy 
of  the  eyes,  fetidity  of  the  breath  ; sense  of 
sinking,  and  feebleness  in  the  abdomen,  of 
cold  about  the  pubis,  of  weight  about  the 
vulva  and  anus  ; diminution  and  flaceidity  of 
the  mammae,  the  nipples  sometimes  discharging 
a serosity  ; evacuation  of  a sanguineous  or 
sanious  fluid  from  the  vagina,  sometimes 
grumous  and  coagulated ; decrease  of  the 
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motions  of  the  foetus,  which  finally  cease  ; sink- 
ing of  the  hypogastric  region,  or  sense  ol 
coldness  under  the  pubis ; uterine  pains,  more 
or  less  acute  and  frequent ; progressive  dilata- 
tion of  the  uterine  orifice,  and  periodical  pains 
as  in  natural  parturition  ; more  or  less  haemor- 
rhage, prominence  of  the  membranes ; in  fine, 
the  expulsion  of  the  fluid  of  the  amnios,  next 
of  the  foetus,  and  lastly,  after  a longer  or 
shorter  period,  of  the  placenta  and  membranes. 
The  haemorrhage  seldom  ceases  in  general 
before  the  expulsion  of  the  placenta  and  mem- 
branes. As  soon  as  the  membranes  rupture, 
the  progress  of  pregnancy  is  arrested,  and 
abortion  is  inevitable.  Some  suppose  that  the 
amniotic  fluid  may  be  discharged  many  weeks 
or  even  months  previous  to  parturition,  and 
that  during  labour,  the  membranes  may  present 
as  usual,  rupture,  and  again  discharge  their 
fluid.  But  such  cases  are  examples  of  dis- 
ease in  which  a greater  or  less  quantity  of 
fluid  is  secreted  and  accumulated  between  the 
amnios  and  the  chorion,  and  finally  escapes 
through  the  vagina,  the  amnios  remaining  un- 
broken until  the  time  of  parturition.  Several 
pints  of  fluid  have  been  collected  and  dis- 
charged from  the  uterus  in  such  cases,  while 
the  amnios  remained  unbroken.  It  is  almost 
universally  admitted  that  when  the  amnios  is 
ruptured,  abortion,  premature  labour,  or  par- 
turition at  the  full  time  are  inevitable.  I have 
known,  on  the  other  hand,  watery  discharges 
from  the  uterus  in  different  quantities  from 
the  third  to  the  end  of  the  ninth  month  of 
pregnancy. 

Pathology  of  Abortion. — When  abortion  fol- 
lows the  'powerful  occasional  causes,  it  is 
sometimes  preceded  by  pains  and  sense  of 
weight  in  the  loins,  and  sometimes  in  the 
vagina,  and  of  general  indisposition,  accompa- 
nied by  the  symptoms  already  enumerated. 

There  is,  at  first,  a slight  serous  or  watery 
discharge  from  the  vagina,  which  is  speedily 
succeeded  by  a greater  or  less  effusion  of 
blood,  or  by  copious  haemorrhage.  In  other 
cases  there  will  be  a profuse  haemorrhage  from 
the  commencement  of  the  attack,  until  the 
foetus  and  its  appendages  are  expelled.  This 
symptom  generally  happens  in  those  who  have 
suffered  from  previous  abortions,  or  are  ple- 
thoric or  delicate.  The  pains  may  be  slight 
or  severe,  and  extend  from  the  umbilicus  to 
the  uterus  and  vagina;  parturient  action  super- 
venes, and  the  foetus  is  expelled. 

The  quantity  of  blood  discharged  varies 
considerably : sometimes  there  is  very  little,  at 
other  times  a jet,  current,  or  several  coagula, 
according  as  the  separation  of  the  ovum  is 
more  or  less  extensive,  or  as  it  may  be  more 
or  less  remote  from  the  os  uteri. 

In  fine,  the  symptoms  of  abortion  resemble 
those  of  parturition  in  proportion  as  preg- 
nancy is  advanced.  This  is  also  the  fact  as 
regards  the  lochial  evacuation  and  the  secre- 
tion of  milk. 

In  the  early  months  of  pregnancy,  the  em- 
bryo is  often  expelled,  while  the  placenta  with 
the  membranes  are  retained  for  days  or  weeks 
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afterwards.  As  long  as  the  secundines  conti- 
nue in  the  uterus,  there  will  be  more  or  less 
haemorrhage,  and  in  some  cases,  this  will  be 
periodical.  In  all  cases  of  abortion  during  the 
first  three  months,  we  should  not  take  it  for 
granted,  on  the  statement  of  the  patient  or 
nurse,  that  the  placenta  has  been  expelled,  as 
well  as  the  conception,  unless  we  have  ocular 
demonstration  of  the  fact.  Women  often 
mistake  clots  of  blood  for  the  placenta,  and 
frequently  remove  them  before  the  arrival  of 
the  surgeon.  I have  known  cases  in  which 
the  placenta  was  retained  for  three,  five,  and 
six  weeks  after  the  expulsion  of  the  embryo  ; 
haemorrhage  was  considerable,  the  nurse  posi- 
tively asserting  that  the  after-birth  had  passed 
though  it  was  still  in  the  uterus. 

It  sometimes  happens  that  the  ovum  is  ex- 
pelled entire,  especially  about  the  end  of  the 
second  month.  At  a later  period  its  volume 
does  not  allow  it  to  be  so  completely  detached, 
more  especially  when  the  pregnancy  is  more 
advanced.  The  entire  ovum  has  been  ex- 
pelled at  the  fourth,  fifth,  and  sixth  months, 
(Diembroeck,  Velpeau,  Eryaud,  Stoltz,  Sie- 
bold,  Marson,  &c.)  though'  it  often  happens 
that  the  placenta  remains  in  the  uterus.  In 
the  first  months,  the  ovum  may  escape,  covered 
with  the  amnios  only,  the  caduea,  chorion, 
and  placenta  remaining  in  the  uterus.  ( V elpeau, 
Ricord,  Guillon,  Lemercier,  &c.) 

About  the  middle  period  of  utero-gestation, 
the  foetus  may  be  expelled  enveloped  in  its 
membranes,  with  or  without  the  placenta. 
Such  cases  are  by  no  means  of  rare  occurrence. 
It  also  happens  in  the  early  months  of  preg- 
nancy, that  the  membranes  may  rupture,  and 
the  amniotic  fluid  escape  ; the  embryo,  placenta, 
and  membranes  become  decomposed,  and  are 
evacuated  as  a brownish  fetid  sanies.  At 
other  times,  the  placenta  continues  attached 
to  the  uterus,  increases  in  size,  and  gradually 
assumes  a fleshy  appearance,  in  which  we  occa- 
sionally find  hydatids.  The  foetus  may  be  ex- 
pelled, or  remain  in  the  liquor  amnii,  which 
may  macerate  it,  and  render  it  almost  gelatin- 
ous. The  degenerescence  of  the  placenta  is 
termed  a mole.  When  pregnancy  is  some- 
what advanced,  the  foetus  may  be  born  alive  ; 
but  if  younger  than  the  sixth  month,  is  not 
viable,  as  it  oidy  survives  for  a few  minutes  or 
hours  in  a great  majority  of  cases. 

In  some  instances,  the  foetus  remains  in  the 
uterus  until  the  end  of  pregnancy,  when  it  is 
expelled  in  a state  of  ramollmement  and  mace- 
ration, without  any  signs  of  putrefaction,  more 
especially  in  those  cases  where  the  membranes 
being  unbroken,  the  access  of  the  air  is  ex- 
cluded. In  some  abortions,  the  foetus  is  con- 
verted into  a substance  resembling  adipocire, 
or  it  acquires  the  hardness  of  stone,  and  may 
remain  in  the  uterus  till  the  death  of  the 
mother.  In  others,  after  an  indefinite  lapse  of 
time,  the  uterus  inflames  and  suppurates,  an 
abscess  forms,  and  opens  on  the  anterior  wall 
of  the  abdomen,  or  into  the  intestines  or 
vagina,  giving  issue  to  the  pus  and  sanies 
formed  by  the  decomposition  of  the  flesh 
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and  organs  of  the  foetus,  during  putrefac- 
tion. 

In  general,  however,  when  the  foetus  is 
dead,  it  is  speedily  expelled  from  the  uterus. 
But  it  has  been  known  to  remain  during 
twenty-eight  days,  in  the  case  of  a woman 
who  was  seven  months  pregnant  (Velpeau), 
and  M.  Prout  informed  this  author  of  a case 
of  a foetus  between  three  and  four  months 
which  was  retained  for  five  months  after  the 
commencement  of  the  abortion.  When  the 
foetus  dies  at  the  sixth,  seventh,  or  eighth 
month,  which  often  occurs  in  women  tainted 
with  syphilis,  it  is  generally  expelled  between 
the  seventh  and  eighth  month ; and  when  it 
dies  from  other  causes,  it  may  be  retained 
until  the  ninth  month,  and  in  some  cases  for 
years.  In  such  cases,  the  foetus  may  escape 
entire,  or  in  parts.  It  may  be  expelled  when 
blighted,  while  a living  infant  may  sojourn  in 
the  uterus,  and  be  born  alive  at  the  full  term 
of  pregnancy.  The  records  of  obstetricy  con- 
tain many  such  examples  ; other  cases  are 
also  mentioned  in  which  the  blighted  foetus 
was  retained,  and  born  with  the  living  one. 

Dr.  Blundell  states  that  when  the  foetus  is 
blighted  in  the  early  months,  it  may  be  re- 
tained until  the  term  of  pregnancy. 

After  the  death  of  the  foetus,  the  circulation 
between  it  and  the  mother  ceases,  and  the 
uterine  haemorrhage  is  seldom  fatal.  When 
the  foetus  is  dead,  or  the  placenta  decomposed, 
there  will  be  a fetid  discharge,  accompanied 
by  nervousness  and  more  or  less  constitutional 
irritation ; but  these  symptoms  are  sometimes 
absent.  They  are,  however,  urgent  in  most 
abortions  from  the  first  to  the  third  month  of 
pregnancy,  and  require  sedatives,  tonics,  and 
nourishing  diet,  in  addition  to  the  local  and 
general  means  recommended  hereafter. 

M.  Ansiaux  speaks  of  a fcetus  that  died  at 
the  fourth  month,  and  was  not  expelled  until 
the  end  of  pregnancy1.  Ozanam  described 
a fcetus  converted  into  an  irregular  mass 
which  weighed  six  pounds2.  Huzard  has  ob- 
served the  same  in  ewes,  and  Carus  esta- 
blished that  the  fcetus  may  be  absorbed,  de- 
composed, or  covered  with  a calcareous  crust 3. 
He  mentions  a woman  who  was  in  irregular 
labour  in  1814,  and  was  still  pregnant  in  1820. 
The  fcetus  remained  fifty  years  in  the  uterus 
of  another  of  his  patients1.  Lieutaud  relates 
several  examples  of  the  fcetus  having  remained 
in  the  womb  for  twenty,  thirty,  and  forty 
years.  Recent  writers  have  mentioned  cases 
of  retention  of  the  fcetus  for  a shorter  period. 
M.  Velpeau  saw  a woman  in  April,  1834,  with 
M.  Vasseur,  whose  fcetus  had  remained  since 
the  autumn  of  1833  without  any  serious  in- 
convenience, and  he  observed  another  with 
MM.  Puzin  and  Moreau  in  which  the  woman 
died  at  the  end  of  the  third  month,  and  the 
fcEtus  was  unaltered.  Barbaut  describes  the 

1 Clin.  Chir.,  1829. 

2 Compte  rendu  des  hospitanx  de  Lyons,  1823. 

3 ZurLehre  von  Schwangerschaft  undGeburt  Phys., 
Leipzig,  1822. 

1 Bull,  de  la  Faculte. 


case  of  a fcetus  which  died  about  the  fourth 
month,  and  was  not  expelled  before  the  eighth1, 
and  another  which  died  at  the  same  age,  and 
was  not  thrown  off  until  the  ninth  month.  In 
both  cases  the  membranes  were  thick  and 
tough,  and  contained  but  little  fluid. 

Cases  of  early  abortion  of  the  second  and 
third  month  have  fallen  under  my  own  obser- 
vation, in  which  the  placenta  was  retained 
from  one  to  twelve  weeks  after  the  expulsion 
of  the  fcetus,  and  without  having  been  much 
altered.  It  is  also  said  that  the  membranes 
may  be  developed,  and  that  the  decidua  may 
become  thickened.  In  such  cases,  the  amnios 
is  said  to  disappear,  the  cavity  of  the  chorion 
becomes  gradually  thickened,  and  assumes  the 
form  of  a solid  fleshy  mass,  in  the  centre  of 
which  is  a cavity  generally  containing  a serous 
fluid.  The  placenta  may  continue  to  increase, 
or  may  be  infiltrated ; and  when  expelled,  it 
may  possess  none  of  its  primitive  characters. 

The  alterations  of  the  ovum,  according  to 
M.  Velpeau  and  Dr.  Granville,  are  numerous 
and  cannot  be  easily  discovered.  They  usually 
form  moles,  and  their  appearances  are  so  di- 
versified that  it  would  occupy  a large  volume 
to  describe  them. 

MM.  Velpeau  and  Breschet  have  also  given 
illustrations  of  multiform  abortions  in  their 
respective  works  on  human  ovology.  I may 
observe,  that  in  my  opinion,  the  different  pro- 
ducts elucidated  in  the  first  ten  plates  of  Dr. 
Granville’s  work  were  evidently  morbid ; the 
same  has  been  stated  lately  respecting  those 
of  M.  V elpeau,  before  the  Academy  of  Sciences 
by  M.  Coste  and  Dr.  Alexander  Thomson. 
( Gazette  Medicate,  Journ.  Hebd.,  Sfc.,  Oct. 
1835.) 

It  often  happens  that  the  fcetus  and  its 
appendages  are  expelled  entire.  I have  known 
examples  at  every  period  of  utero-gestation, 
from  the  first  to  the  sixth  month,  and  the 
same  thing  occurs  from  the  sixth  to  the  ninth 
month. 

The  expulsion  of  the  entire  ovum  occurs 
most  frequently  at  the  end  of  the  second 
month.  M.  Velpeau  has  observed  one  case  in 
which  the  foetus  was  expelled  covered  with 
the  membranes  at  the  sixth ; and  I have  also 
met  with  a similar  example.  Diembroeck  is 
of  opinion  that  it  may  occur  at  the  full  period 
of  utero-gestation,  and  I have  been  informed 
of  two  examples.  ( Anat . du  Corps  Hum.,  t.  i.) 
Baron  Larrey  sent  M.  Velpeau  a fcetus  thus 
enveloped  at  the  fifth  month  and  a half;  and 
M.  Eryaud  reports  a similar  one.  ( Thesis , 
Paris,  1831.)  M.  Stoltz  has  seen  a case  at 
five  months.  ( JDeubel . Thesis  at  Strasburg. 

April,  1834.)  Marson  has  met  with  an  ex- 
ample at  the  eighth  month.  ( Deubel , op.  cit.) 
MM.  Velpeau  and  Ricord  have  seen  several 
in  the  first  months  of  pregnancy,  in  which  the 
ova  were  expelled  covered  by  the  amnios 
alone.  ( Traite  Complet  d' Accouchemens,  fyc., 
1835.)  It  generally  happens,  however,  in  the 
early  months  of  pregnancy,  that  the  ovum  is 

1 Corn's  d’Acconcliemens,  &c. 
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expelled  covered  with  the  membranes,  but 
the  placenta  remains  behind  and  gives  rise  to 
tedious  and  sometimes  fatal  haemorrhage.  In 
some  of  these  cases,  transfusion  alone  can  pre- 
serve life.  I may  here  remark,  that  the  great 
difficulty  in  treating  abortions  during  the  first 
six  months  of  pregnancy  arises  from  the  im- 
practicability of  any  manual  operation,  for  the 
removal  of  the  placenta.  In  such  cases,  the 
secale  cornutum  will  often  excite  the  uterus 
and  cause  it  to  expel  the  placenta.  If  this 
medicine  fail,  the  vagina  ought  to  be  plugged 
tightly,  and  by  this  means  the  haemorrhage 
will  be  arrested.  When  there  is  great  pro- 
stration of  the  vital  powers,  nutritious  aliment 
and  cordials  will  be  necessary.  Mr.  Ingleby 
relates  three  cases  of  abortion  at  the  second 
month,  and  one  at  the  fourth  month,  in  which 
the  haemorrhage  proved  fatal.  In  one  of  the 
three,  the  patient  died  before  any  part  of  the 
ovum  was  expelled  from  the  uterus.  Another 
died  from  haemorrhage  at  the  seventh  day 
after  the  expulsion  of  the  ovum.  In  the  case 
at  the  fourth  month,  the  foetus  was  expelled, 
but  the  placenta  did  not  separate.  He  cor- 
rectly remarks,  that  such  fatal  results  are  un- 
usual at  those  early  periods.  (Treatise  on  Ute- 
rine Hcemorrhage,  1832.)  A lady  of  title  died 
lately  of  haemorrhage  in  the  early  months. 

Prognosis  of  Abortion. — Hippocrates  observed 
that  abortion,  or  premature  labour,  was  more 
dangerous  than  natural  parturition.  The  first 
is  a disease,  the  second  the  performance  of  a 
natural  function.  It  does  not,  however,  always 
follow,  that  abortions  are  dangerous.  Much 
will  depend  upon  the  period  at  which  they 
occur,  on  the  causes  which  produce  them,  and 
on  the  symptoms  and  diseases  which  accom- 
pany them.  As  a general  proposition,  it  may 
be  stated,  that  the  earlier  the  abortion,  the 
greater  the  danger  to  the  woman,  more  espe- 
cially between  the  second  and  fifth  month  of 
pregnancy,  the  hemorrhage  is  more  abundant, 
and  the  foetus  and  its  appendages  are  expelled 
with  more  difficulty  than  from  the  fifth  to  the 
end  of  the  ninth  month.  In  the  former  cases, 
the  uterus  is  not  sufficiently  developed  to  ad- 
mit the  introduction  of  the  hand  to  extract 
the  placenta.  Nevertheless,  there  are  some 
eminent  obstetricians  who  maintain,  that  the 
danger  is  greatest  in  proportion  as  the  preg- 
nancy is  more  advanced.  (Desormeau,  Diet,  de 
Med.,  Art.  Avortement.  Velpeau,  Traite 
Complet  d’Acch.  Copland,  Dictionary  of  Prac- 
tical Medicine,  It  is  also  a received 

opinion,  that  abortion  produced  by  accidental 
causes,  is  more  dangerous  than  when  it  is 
effected  by  predisposing  causes,  and  especially 
when  the  cause  acts  with  violence  and  sudden- 
ness on  a woman  who  is  not  predisposed. 
Again,  abortion  is  most  dangerous  when  pro- 
voked by  medicines  or  mechanical  means.  In 
such  cases,  the  woman  is  generally  destroyed 
by  haemorrhage,  metritis,  enteritis,  or  perito- 
nitis. When  abortion  occurs  spontaneously, 
and  without  any  evident  cause,  or  from 
diseases  of  the  ovum,  it  is  accomplished  with 
little  pain  or  difficulty,  and  may  not  be  fol- 


lowed by  any  unfavourable  symptoms  ; but  it  is 
very  liable  to  recur ; and  frequent  recurrences 
are  succeeded  by  numerous  diseases,  such  as 
deranged  menstruation,  chronic  metritis,  or- 
ganic diseases  of  the  uterus,  leucorrhcea,  hys- 
teria, dyspepsia,  cachexia,  phthisis,  and  lesions 
of  organs  already  predisposed  to  disease.  The 
chief  sources  of  danger,  however,  in  connex- 
ion with  abortion,  are  the  haemorrhage  that 
accompanies  it,  the  prostration  of  strength 
which  follows  it,  and  the  diseases  which  are 
excited  in  predisposed  organs.  When  abor- 
tion is  accompanied  by  convulsions,  or  when 
it  occurs  during  the  progress  of  fever,  small- 
pox, scarlatina,  measles,  erysipelas,  or  visceral 
inflammation,  the  prognosis  is  very  unfavour- 
able; and  the  woman  frequently  dies.  When  it 
is  excited  by  mechanical  means,  it  may  be  suc- 
ceeded by  inflammation  of  the  uterus,  which 
will  endanger  the  life  of  the  woman,  or  cause 
adhesions  between  the  parietes  of  the  uterus  and 
the  fimbriated  extremities  of  the  uterine  tubes, 
and  thus  induce  incurable  sterility ; or  gan- 
grene may  ensue,  and  cause  death.  A few  years 
since,  a healthy  young  woman,  in  the  third 
month  of  pregnancy,  had  a tumour  removed 
from  her  breast  in  St.  Bartholomew’s  Hospi- 
tal. She  aborted  immediately  after  the  ope- 
ration, and  died  on  the  following  day  of  peri- 
tonitis. It  has  long  been  received  as  an  axiom 
in  obstetrics,  that  surgical  operations  ought 
not  to  be  performed  during  pregnancy  or  lac- 
tation, unless  for  some  disease  which  threatens 
the  immediate  destruction  of  life. 

When  the  neck  of  the  uterus  is  soft  and 
relaxed,  while  the  rest  of  the  organ  preserves 
its  normal  density,  abortion  takes  place  more 
readily,  and  with  less  danger  than  in  the  con- 
trary condition  of  the  parts.  If  it  is  produced 
by  a well-marked  moUmen,  and  without  any 
morbid  complications,  it  may  terminate  as 
favourably  as  natural  parturition ; but  it  is  to 
be  remembered  that  this  haemorrhagic  effort 
is  often  the  first  stage  of  inflammation,  and 
when  attended  with  fever,  we  have  to  fear 
metritis  or  peritonitis:  if  they  should  arise, 
the  prognosis,  as  already  stated,  is  very  un- 
favourable. 

Some  authors  (James  and  Mauriceau)  con- 
sider abortion  beneficial  to  health,  by  esta- 
blishing the  regularity  of  menstruation,  and 
inducing  fecundity.  Hippocrates  himself  was 
of  opinion,  that  if  it  occurred  sixty  days  after 
conception  in  a woman  whose  menstruation 
had  been  usually  deranged,  the  evacuation 
would  become  regular.  Mauriceau  stated, 
that  women  who  had  been  sterile  for  many 
years,  in  consequence  of  suppressed  menstrua- 
tion, became  fecund  after  abortion.  But  the 
occurrence  of  abortion  in  such  a case  was  posi- 
tive proof  that  the  woman  was  not  sterile. 
There  is,  perhaps,  but  one  case  in  which 
abortion  is  favourable  to  reproduction ; and 
that  is,  when  the  cavity  of  the  uterus  is  too 
small,  and  the  tissue  of  the  organ  too  dense, 
to  allow  sufficient  dilatation  of  the  former,  for 
the  developement  of  the  ovum.  In  such  a 
case,  the  first  abortion  would  diminish  the 
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anormal  rigidity ; the  second,  third,  or  fourth, 
would  expand  the  organ  more  and  more,  or 
completely  overcome  its  resistance,  and  at 
length  natural  parturition  would  be  effected. 

Treatment. — The  indications  of  treatment 
are  to  prevent  abortion ; and  when  that  can- 
not be  accomplished,  to  combat  the  unfavour- 
able symptoms  which  accompany  it,  and  to 
obviate  the  accidents  that  may  succeed  it. 
The  preventive  treatment  embraces  the  fol- 
lowing indications : — to  remove  the  predis- 
posing causes ; to  repress  morbid  action  ; and 
to  avert  the  occasional  causes. 

The  principal  predisposing  causes  are  errors 
relative  to  the  rules  of  hygiene  ; the  influence 
of  temperament ; plethora ; disposition  to  hae- 
morrhage, and  excessive  menstruation  ; here- 
ditary disposition ; organic  diseases  of  the 
uterus ; and  implantation  of  the  placenta  over 
the  neck  of  the  organ,  which  cannot  be  pre- 
vented by  any  plan  of  treatment ; to  which 
may  be  added,  the  diseases  of  the  ovum  and 
its  appendages. 

When  there  is  excess  of  rigidity  of  the  ute- 
rine fibres,  or  of  contractility  or  sensibility  of 
the  whole  organ,  refrigerant  drinks,  vene- 
section, warm  baths,  and  emollient  vaginal 
injections,  with  anodynes,  are  required.  In 
the  opposite  conditions  of  the  uterus,  when 
there  is  feebleness  and  laxity  of  the  fibres  of 
its  neck,  and  atony  of  the  organ  ; tonics,  nutri- 
tive aliment,  cold  bathing,  either  simple  or 
saline,  and  astringent  vaginal  injections  are 
indicated.  The  best  time  for  treating  both 
states  of  the  uterus  is  during  the  intervals 
between  the  pregnancies. 

When  abortion  is  threatened  in  conse- 
quence of  uterine  congestion,  tranquillity  of 
mind  and  quietude  of  body  ought  also  to  be 
strictly  enjoined.  The  apartment  should  be 
large,  cheerful,  and  airy ; the  bed  clothes 
light ; bed  curtains  and  fire  should  be  removed 
in  warm  weather  ; the  diet  ought  to  be  light, 
nutritious,  and  digestible,  consisting  of  the 
vegetable  jellies,  such  as  arrow  root,  sago,  &c.  ; 
the  drink  should  be  cool,  as  lemonade,  barley 
water,  imperial,  toast  water,  &c. 

This  plan  ought  to  be  persevered  in  by 
those  who  have  had  former  abortions,  for 
several  days,  as  the  slightest  deviation  from 
it  will  induce  the  disease  with  which  they  are 
threatened. 

There  is  much  diversity  of  opinion  as  to 
the  use  of  aperients  in  threatened  abortion. 
Denman,  Croft,  and  others,  preferred  allow- 
ing the  bowels  to  be  confined  for  two  or 
three  days ; they  considered  that  laxatives, 
by  exciting  them,  would  also  irritate  the 
uterus,  and  increase  the  danger  of  abortion. 

I have  long  followed  this  rule  in  practice.  I 
have  first  tranquillized  the  uterine  pains  with 
sedatives  ; and  when  they  had  ceased,  admi- 
nistered castor  oil  with  fifteen  or  twenty  drops 
of  the  sedative  or  common  tincture  of  opium. 
Indeed,  the  lancet  or  opium  employed  as  soon 
as  possible,  with  rest,  and  the  remedies  al- 
ready enumerated,  will  in  most  cases  prevent 
abortion.  I have  generally  found  the  opium 


succeed ; and  I should  not  defer  giving  it 
until  bed-time,  as  recommended  by  a late 
writer. 

When  the  contractions  of  the  uterus  are 
spasmodic  or  convulsive  ; antispasmodics,  seda- 
tives, warm  baths,  and  fomentations,  generally 
afford  relief. 

The  treatment  of  abortion  may  be  divided 
into  preventive,  palliative,  and  active. 

The  preventive  treatment  must  vary  ac- 
cording to  the  exciting  causes,  which  are  to 
be  combated  or  removed. 

In  full  habits,  blood-letting,  in  small  and 
repeated  quantities,  is  one  of  the  best  means 
of  preventing  abortion  ; Dionis  advised  it  to 
be  performed  eight  days  before  the  second 
menstrual  period1.  It  was  the  principal  re- 
medy employed  during  the  epidemic  abor- 
tions which  prevailed  at  Vienna  in  1 778-9 2. 
But  it  would  be  wrong  to  conclude  with  the 
vulgar,  that  venesection  is  necessary  in  all 
cases  of  pregnancy,  and  in  all  abortions.  Ob- 
stetric writers  advise  it  in  threatened  abor- 
tions, when  women  are  robust  and  plethoric, 
but  all  condemn  it  when  the  constitution  is 
enfeebled  or  delicate.  In  the  latter  cases, 
nutritious  aliment  and  tonic  medicines,  such 
as  cinchona,  quinine,  rhatany,  &c.  with  a 
liberal  use  of  wine,  especially  claret,  and  cold 
bathing,  are  recommended  by  Dr.  Denman 
and  others.  Plethoric  women  often  abort 
several  successive  times,  between  the  second 
and  third  month  of  pregnancy  ; but  they  may 
be  conducted  to  the  full  term  of  gestation 
by  repeated  venesection  at  the  recurrence  of 
the  menstrual  periods,  absolute  rest,  opiates, 
cold  hip  bath,  or  sponging  the  lower  part  of 
the  abdomen,  hips,  and  thighs,  with  vinegar, 
and  cold  water,  and  cold  vaginal  injections 
are  sometimes  beneficial.  In  most  cases  of 
threatened  abortion,  absolute  repose  on  a 
mattrass  or  couch,  and  the  exhibition  of  a full 
dose  of  morphia,  or  the  sedative  solution  of 
opium,  to  allay  uterine  action,  will  prevent  it. 
But  when  there  is  no  hope  of  prevention,  the 
degree  of  pain  indicating  the  degree  of  action 
of  the  uterus,  and  such  action  favouring  and 
producing  the  contractile  power  of  the  blood- 
vessels, the  employment  of  opiates  is  contra- 
indicated, as  it  would  tend  to  continue  the 
htemorrhage.  It  is  scarcely  necessary  to  ob- 
serve, that  the  erect  position,  standing  or 
walking,  &c.  cause  the  descent  of  the  uterus 
in  the  pelvis,  excite  its  action,  and  provoke 
abortion  or  premature  labour.  Opiates  are 
also  proper  at  the  recurrence  of  the  menstrual 
periods  in  irritable,  nervous  women,  and 
when  there  is  disorder  or  irritation  in  the 
bladder  or  rectum.  Mr.  Ingleby  relates  some 
instructive  cases,  in  which  he  prevented  abor- 
tion by  the  use  of  opiate  suppositories.  In 
one  case  the  patient  had  aborted  eight  succes- 
sive times  ; and  in  another,  where  premature 
labour  was  threatened,  at  the  sixth  month,  he 
employed  a scruple  of  opium  in  grain  doses, 
and  succeeded  in  conducting  the  pregnancy 

1 Traite  des  Accouchemens.  * Stull.  Rut.  Med. 
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to  its  termination.  He  also  strongly  insists 
on  the  necessity  of  conjugal  separation  during 
the  first  five  months  of  utero-gestation.  This 
last  opinion  is  also  judicious  in  all  cases  of 
threatened  abortion  ; and  the  non-observance 
of  it  is  a frequent  cause  of  this  accident,  as  I 
have  already  stated.  Haemorrhage  must  be 
arrested  as  speedily  as  possible,  as  it  weakens 
the  woman,  diminishes  uterine  energy,  often 
destroys  the  foetus,  and  frequently  ends  in 
abortion.  This  is  effected  by  the  contraction 
of  the  coats  of  the  blood-vessels,  or  by  the 
formation  of  coagula.  Syncope,  which  often 
alarms  unnecessarily,  arrests  the  rapidity  of 
the  circulation,  and  favours  the  formation  of 
coagula.  Dr.  Denman  observes,  on  this 
point — “ Cordials  are  not,  therefore,  to  be 
hastily  given  to  those  who  faint  from  loss  of 
blood  ; unless  the  faintness  should  continue 
so  long  as  to  make  us  apprehensive  for  the 
immediate  safety  of  the  patient It  is  im- 
portant to  remember  that,  in  abortion,  there 
is  a separation  of  the  decidua,  or  chorion,  from 
the  uterus,  and  an  effusion  of  blood,  of  greater 
or  less  extent,  between  the  separated  parts, 
or  between  the  chorion  and  amnios,  or  into 
the  cavity  of  the  amnios.  The  separation  be- 
tween the  decidua  and  uterus  is  perhaps  most 
frequent  near  the  neck  of  the  organ,  on  ac- 
count of  its  dependent  position  ; but  it  may 
occur  at  any  part  of  the  uterine  cavity.  (Bou- 
deloque 2.)  If  the  blood  escapes  from  any 
part  of  the  superior  portion  of  the  uterine 
cavity,  it  cannot  readily  pass  through  the  ori- 
fice of  the  uterus  ; it  acts  as  a foreign  body, 
excites  irritation  and  contraction  of  the  womb, 
by  which  it  is  finally  expelled. 

Astringent  medicines,  and  those  which  di- 
minish the  action  of  the  heart,  such  as  digi- 
talis, colchicum,  tartarized  antimony,  hydro- 
cyanic acid,  &c.,  are  administered  with  a view 
to  arrest  uterine  haemorrhage.  Remedies  of 
the  latter  class  are,  however,  of  doubtful  effi- 
cacy in  cases  of  abortion.  Digitalis  has  been 
recommended  in  drachm  doses  by  high  au- 
thority, but  I believe  it  is  seldom,  if  ever,  pre- 
scribed at  present  in  such  quantities.  Astrin- 
gents are,  in  general,  preferred  after  vene- 
section, and  the  infusion  of  roses,  with  an 
additional  quantity  of  sulphuric  acid,  is  an  old 
remedy,  very  much  employed  by  a great 
number  of  practitioners,  but,  according  to  my 
experience,  it  is  a very  inefficient  or  rather 
useless  medicine.  I agree  with  Dr.  Blundell, 
“ it  is  an  excellent  remedy  when  the  battle  is 
won.”  The  same  remark  applies  to  catechu, 
kino,  sulphate  of  alumen,  &c.  I cannot  agree, 
however,  with  Dr.  Denman,  that  astringents 
“ have  no  power  in  stopping  haemorrhages 
from  the  uterus3.”  I have  repeatedly  ob- 
served the  greatest  success  follow  the  em- 
ployment of  the  acetate  of  lead,  dilute  acetic 
acid,  and  the  sedative  solution  of  opium,  with 

’ Denman's  Obstetrician's  Vademecum , &c.,  edited 
by  M.  Ryan , M.  I ).,  1835. 

2 Traite  desHe  mrrhagies  Utilities,  &c..  1831. 

3 Obstetrician’s  Vademecum,  1835,  p.  158. 


distilled  water  ; but  in  much  larger  doses  than 
those  advised  in  works  on  materia  medica. 
(Ijc  Plumbi  acetatis  gr.  vi — xx  ; Acidi  acetici 
dil.  3i — ij  ; Aquae  destillatae  ^iij — \)  ; Liq. 
opii  sedativi  3ss — 3j ; Syrupi  simplicis  jjj.  M. 
Dosis  sem-uncia  singulis,  secundis,  vel  tertiis 
horis.)  When  this  medicine  is  rejected  by  the 
stomach,  Dr.  Dewees  orders  it  to  be  injected 
into  the  rectum,  in  the  proportion  of  twenty 
grains,  with  a drachm  of  laudanum,  and  three 
ounces  of  water. — American  Cyclopaedia.  The 
dilute  sulphuric  acid,  combined  with  digitalis 
and  colchicum,  is  often  highly  useful.  I have 
also  repeatedly  found  nauseating  doses  of  tar- 
tarized antimony  arrest  haemorrhage,  when  all 
other  means  had  failed.  The  tinct.  ferri  mu- 
riatis  is  also  a powerful  astringent,  and  may 
be  employed  in  the  absence  of  uterine  con- 
gestion. The  powder  of  secale  cornntum  with 
an  aromatic,  in  doses  of  three  grains,  every 
second  or  third  hour,  is  a remedy  capable  of 
arresting  uterine  haemorrhage,  when  slight, 
and  also  menorrhagia  and  leueorrheea.  Tan- 
nin, in  the  dose  of  a grain  or  two,  in  a pill,  in 
the  second  hour,  is  strongly  advised  by  some 
foreign  authors. 

In  addition  to  all  the  means  mentioned  in 
the  preceding  remarks,  the  tampon,  or  plug, 
is  a most  efficient  auxiliary.  Notwithstanding 
the  strong  recommendations  of  the  French, 
German,  Italian,  and  American  obstetricians, 
I regret  to  state  that  it  is  too  seldom  applied 
in  Great  Britain  and  Ireland,  even  at  the 
present  period.  It  is  a remarkable  circum- 
stance, that  a remedy  advised  by  Hippocrates, 
Moschion,  Paulus  yEginetus,  Hoffman,  Leroux, 
Desormeaux,  Lachapelle,  Capuron,  Gardien, 
Velpeau,  and  many  others  on  the  continent 
of  Europe  ; and  in  this  country,  by  Smellie, 
Denman,  Hamilton,  Burns,  Ingleby,  and  many 
others  ; and  by  Dewees  and  the  American 
obstetricians, — is  by  no  means  so  generally  em- 
ployed as  it  ought  to  be  in  the  British  domi- 
nions. The  use  of  the  tampon  or  plug  is, 
however,  highly  beneficial  in  abortion.  The 
scientific  reader  is  aware  that  the  uterus,  in 
the  second,  third,  and  fourth  months  of  gra- 
vidity, is  firm  and  undilatable  in  its  tissue,  and 
comparatively  small  in  its  cavity  ; and  that  it 
offers  unconquerable  resistance  to  sudden  di- 
latation at  these  periods  of  pregnancy.  It 
therefore  follows,  that  when  pressure  is  made 
on  the  uterine  orifice,  by  means  of  the  tampon 
or  plug,  of  lint,  charpie,  muslin,  or  other  soft 
material,  and  the  vagina  firmly  plugged,  very 
little  blood  can  be  effused  into  the  compara- 
tively small  cavity  of  the  uterus,  from  the 
second  to  the  fourth  or  fifth  month  of  preg- 
nancy. But  the  dilatability  of  the  uterus  is 
considerably  increased  after  the  fifth  or  sixth 
month  of  pregnancy,  and  still  the  plug  may 
be  employed,  though  the  haemorrhage  will  be 
more  profuse.  It  need  scarcely  be  observed, 
that  from  the  seventh  to  the  ninth  month,  the 
dilatability  of  the  womb  is  so  great,  and  its 
cavity  so  large,  that  the  remedy  under  con- 
sideration is  of  doubtful  efficacy,  and,  in  my 
opinion,  ought  not  to  be  employed,  as  it  may 
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prevent  the  escape  of  blood  externally,  which 
may  accumulate  in  the  uterus  to  a dangerous 
or  fatal  extent.  As  a general  proposition,  I 
think  it  may  be  maintained,  with  Lcroux,  that 
the  tampon  or  plug  is  a most  valuable  remedy 
during  the  first  five  months  of  pregnancy. 
The  mode  of  applying  it  is  as  follows  : — The 
obstetrician  moistens  several  small  pieces  of 
lint,  calico,  muslin,  charpie,  old  silk  hand- 
kerchief, or  some  other  soft  cloth,  with  vine- 
gar and  water,  or  a weak  solution  of  alumen  ; 
he  then  squeezes,  and  oils  them,  and  intro- 
duces them  one  by  one  against  the  os  uteri. 
He  continues  to  introduce  them  until  the 
vagina  is  impacted,  and  pressure  made  against 
the  orifice  of  the  womb,  which  prevents  the 
escape  of  blood,  favours  coagulation,  and  stops 
the  haemorrhage.  It  is  essential  to  fill  the 
vagina  completely,  for  if  the  plug  be  loose  or 
too  small,  the  haemorrhage  will  continue.  It 
also  often  happens,  that  the  vagina,  in  those 
who  have  had  offspring,  dilates  in  a few  hours 
after  the  introduction  of  the  plug,  and  the 
haemorrhage  returns.  In  such  cases  an  addi- 
tional quantity  of  lint,  or  soft  cloth,  ought  to 
be  introduced.  When  the  urethra  is  firmly 
compressed,  there  may  be  retention  of  urine, 
and  it  will  be  necessary  to  remove  one  or 
more  of  the  last  pieces  of  lint  that  have  been 
applied,  which  can  be  easily  effected  by  the 
surgeon  or  the  patient,  without  disturbing  the 
rest  of  the  plug,  or  the  coagula  formed  between 
it  and  the  orifice  of  the  womb. 

It  is  not  easy  to  determine  the  exact  quan- 
tity of  lint  which  is  required  to  plug  the 
vagina,  which  varies  in  dimensions,  and  is  very 
dilatable,  especially  in  married  women.  The 
rule  is  to  fill  it  completely  ; and,  should  it 
dilate,  and  the  plug  become  loosened,  to  in- 
troduce an  additional  quantity  of  lint.  In 
some  cases,  the  constrictor  vaginae  closes  the 
external  genital  fissure,  though  the  vagina  is 
very  capacious  behind  this  part,  and  renders 
it  difficult  to  use  the  plug.  In  such  cases, 
the  practitioner  ought  to  persevere  until  he 
has  accomplished  the  object  he  has  in  view. 
I have*  met  with  examples  of  this  kind,  in 
which  an  hour  was  employed  in  applying  the 
plug  efficiently.  In  these  instances,  and  when 
the  vagina  is  narrow  and  undilatable,  as  in 
women  who  have  not  borne  offspring,  it  will 
be  difficult,  and  often  impracticable,  to  intro- 
duce a large  piece  of  cloth,  or  of  sponge,  as 
advised  by  some  writers.  The  sponge  will 
rarely  make  sufficient  pressure  against  the 
uterine  orifice  to  arrest  the  haemorrhage,  and 
is  often  removed  with  difficulty.  It  is  scarcely 
necessary  to  observe,  that  it  ought  to  be 
wetted,  oiled,  and  firmly  compressed  on  being 
introduced  into  the  vagina.  In  some  cases, 
three  or  four  large  pieces  will  be  required  to 
fill  the  vagina,  and  make  sufficient  pressure 
on  the  os  uteri.  The  majority  of  women  have 
a great  objection  to  the  operation,  and,  under 
such  circumstance,  its  real  object  ought  to  be 
explained  ; as  also  the  fact,  that  the  substance 
about  to  be  introduced,  cannot  pass  into  the 
womb,  bladder,  or  bowel  ; in  fine,  that  it  is 
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oidy  to  be  placed  in  the  passage  through 
which  the  infant  comes  into  the  world. 

The  next  point  of  practice  relates  to  the 
time  at  which  the  plug  ought  to  be  removed. 
This  must  be  determined  according  to  the 
circumstances  of  the  case.  Dr.  Dewees  ad- 
vises its  removal  at  the  expiration  of  twelve 
or  fourteen  hours ; and  others  extend  the 
time  to  twenty-four  hours.  The  first  period 
is,  in  my  opinion,  too  short  in  many  cases, 
and  the  second  too  long  in  many  others. 
When  the  haemorrrhage  has  been  profuse,  and 
is  followed  by  prostration  of  strength,  there 
may  be  great  danger  of  its  recurring,  on  the 
removal  of  the  tampon.  The  judgment  of 
the  practitioner  alone  will  enable  him  to  act 
according  to  the  circumstances  of  the  case. 
I am  disposed  to  conclude,  from  my  own  ex- 
perience, that  the  plug  may  be  removed  in 
most  cases  at  the  expiration  of  twelve  hours 
in  summer,  and  of  twenty-four  in  winter.  It 
is  to  be  borne  in  mind  that  decomposition  of 
blood,  membranes,  &c.  rapidly  takes  place  in 
the  vagina,  on  account  of  the  heat  and  mois- 
ture of  that  canal ; and  when  this  commences, 
the  coagula  and  clothes  will  become  sources 
of  irritation.  I have  frequently  observed 
that,  on  removing  the  plug  at  the  termination 
of  twelve  or  twenty-four  hours,  the  vaginal 
discharge  was  characterized  by  a putrid  fetid 
odour ; there  was  great  tenderness  of  the 
vagina,  and  frequently  an  intolerance  of  the 
plug. 

In  such  cases,  the  employment  of  anodyne 
injections,  composed  of  the  solution  of  the 
chloruret  of  lime,  the  liquor  plumbi  acetatis, 
water,  and  opium,  and  sometimes  of  the  com- 
pound solution  of  alumen,  of  our  pharma- 
copoeia alone,  or  properly  diluted,  are  of  great 
service.  These  ought  to  be  employed  by 
means  of  a double  syringe.  As  a general 
rule,  the  tampon  and  injections  should  be 
renewed  as  long  as  haemorrhage  continues. 

But  in  some  cases  the  former  excites  the 
contraction  of  the  uterus,  the  detachment  of 
the  ovum  and  its  appendages,  and  these  are 
expelled  on  its  removal.  This  event  is  fa- 
vourable when  the  preventives  of  abortion 
have  failed  ; and  there  is  another  advantage, 
that  the  vital  powers  are  not  allowed  to  be 
reduced  by  slow,  tedious,  or  profuse  haemor- 
rhage. 

Cold  astringent  and  iced  waters  are  some- 
times injected  into  the  vagina  or  the  rectum, 
but  these  are  rarely  borne,  and  are  now  sel- 
dom employed  in  this  country.  Cold  lotions 
and  ice  are  sometimes  applied  to  the  hypo- 
gastric region.  Nurses  employ  vinegar  and 
water,  over  the  inferior  part  of  the  abdomen,  as 
an  astringent  ; and  it  sometimes  happens  that 
the  haemorrhage  ceases,  when  the  effect  is 
ascribed  to  the  applications.  Cold  acidulous 
drinks  are  generally  prescribed  by  obstetri- 
cians. 

When  the  orifice  of  the  uterus  is  dilated, 
and  the  uterine  action  is  energetic,  after  the 
preceding  remedies  have  been  judiciously 
employed,  abortion,  or  premature  labour,  as 
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the  case  may  be,  is  inevitable.  In  such  cases 
it  has  been  proposed  to  rupture  the  mem- 
branes with  the  finger,  a probe,  a stilet,  a 
piece  of  wire,  &c.  for  the  purpose  of  allowing 
the  amniotic  fluid  to  escape,  which  will  excite 
the  uterus  to  expel  its  contents.  This  opera- 
tion is  successful  in  many  cases  ; but  the  ergot 
of  rye  ought  to  be  exhibited  after  its  perform- 
ance. It  is  maintained  by  many  celebrated 
obstetricians,  that  rupturing  the  membranes 
is  bad  practice  before  the  sixth  month  of 
uterine  gestation,  as  threatened  abortions  be- 
fore this  period  are  generally  prevented  by 
the  means  already  described,  and  the  haemor- 
rhage is  more  alarming  than  dangerous.  The 
last  part  of  this  statement  is  true  in  general, 
but  it  is  liable  to  exceptions.  Most  practical 
obstetricians,  I apprehend,  have  met  with  fatal 
cases  of  haemorrhage  caused  by  abortion  or 
premature  labour.  It  is  a popular  and  erro- 
neous opinion,  .among  women  of  all  classes, 
that  abortion  is  a trifling  occurrence,  unwor- 
thy of  notice,  or  of  medical  treatment,  and 
rarely,  if  ever,  fatal.  The  universal  expe- 
rience of  medical  practitioners  attests  the 
contrary.  It  rarely  happens  that  the  ovum 
is  entirely  expelled  during  the  first  three 
months  of  pregnancy  ; the  uterus  appears  to 
be  most  reluctant  in  parting  with  its  contents, 
as  nature  has  not  intended  that  it  should, 
and  though  the  embryo  or  foetus  may  be  ex- 
pelled, the  placenta  and  membranes  are  gene- 
rally retained,  and  give  rise  to  haemorrhage, 
which  may  continue  for  an  indefinite  time, 
until  the  cause  is  removed.  In  such  cases  we 
ought  to  administer  the  ergot  of  rye,  and, 
should  this  fail,  to  plug  the  vagina,  and  use 
injections  in  the  manner  before  mentioned. 
The  strength  of  the  woman  ought  to  be  sup- 
ported at  the  same  time,  by  tonics  and  nutri- 
tious aliment.  When  the  placenta  and  mem- 
branes are  retained,  the  obstetrician  ought  to 
examine  the  os  uteri,  when  he  removes  the 
plug,  and  if  he  feels  the  placenta  or  mem- 
branes, to  hook  them  down  with  the  finger, 
if  possible.  When  this  cannot  be  effected, 
Levret,,  Leroux,  Burton,  Dewees,  Blundell, 
and  others,  recommend  the  introduction  of  a 
small  wire  forceps,  a practice  justly  censured 
in  strong  terms  by  Puzos,  and  now  generally 
discarded.  It  would  be  feasible  when  the 
placenta  wras  detached,  and  lodged  in  the 
neck  of  the  womb,  or  tangible  by  the  finger, 
but  when  it  is  recollected  that  this  organ  may 
be  attached  to  any  part  of  the  uterine  surface, 
it  is  obvious,  that  the  random  introduction  of 
a forceps  to  seize  it,  without  the  possibility  of 
knowing  its  situation,  would  be  highly  dan- 
gerous, as  the  operator  might,  much  more 
readily,  lay  hold  of  the  uterus  than  the  pla- 
centa, and  lacerate  it.  I entirely  agree  with 
Professor  Burns,  that  w'hen  the  pregnancy 
has  not  advanced  beyond  the  fourth,  I should 
say  the  sixth,  month,  it  would  be  better  to 
trust  to  smart  clysters  and  the  plug.  A pair 
of  dressing  forceps,  as  long,  but  more  slender, 
than  those  used  in  lithotomy,  will  often  enable 
us  to  extract  the  placenta  or  membranes,  when 


lodged  in  the  orifice  of  the  womb,  but  I should 
hesitate  to  introduce  it  into  the  cavity  of  the 
uterus,  for  the  reason  already  assigned. 

Dr.  Dewees  advises  a small  crotchet, 
P)  which  consists  of  a piece  of  steel,  as 
thick  as  a small  quill,  fixed  in  a handle, 
and  with  a curved  extremity.  (See  ac- 
companying figure,  which  represents  the 
instrument  one-third  the  natural  size.) 
He  passes  this  into  the  uterus  when  the 
placenta  or  involucra  are  felt  with  the 
finger  but  cannot  be  extracted  ; and  also 
in  those  cases  in  which  a portion  of  the 
membranes  remains  in  the  cervix  or  os 
uteri,  which  prevents  the  contraction  ne- 
cessary to  stop  farther  bleeding.  When 
introduced  into  the  uterus,  he  twists 
the  extremity  of  the  instrument  so  as  to 
entangle  it  in  the  placenta  or  membranes. 
In  every  case  in  which  he  has  used  it, 
the  discharge  has  instantly  ceased  *. 

I It  has  been  proposed  to  introduce  the 
hand  into  the  uterus,  before  the  sixth 
month  of  pregnancy,  for  the  purpose  of 
extracting  the  placenta  and  membranes  ; 
but  every  one  who  has  observed  the  size 
of  the  uterus  at  this  period,  must  con- 
clude, that  the  passage  of  the  hand 
through  its  orifice,  would,  in  almost  all 
cases,  be  a most  dangerous,  if  practica- 
ble, operation,  and  w'ould  most  probably 
lacerate  the  organ,  and  excite  fatal  inflamma- 
tion. 

It  is  certainly  within  the  range  of  possibility 
that  the  uterus  may  be  sufficiently  developed 
at  the  sixth  month  of  pregnancy  to  admit  the 
introduction  of  a small  hand;  but  granting 
such  a case,  it  would  only  be  an  exception  to 
the  general  condition  of  the  organ.  The  pro- 
ceeding is,  however,  now  the  less  necessary, 
as  the  ergot  of  rye  will,  in  most  cases,  effect 
the  desired  object.  Dr.  Denman  has  ex- 
pressed himself  clearly  upon  this  point : “ The 
ovum  has  sometimes  been  retained  in  the 
uterus  for  many  months  after  the  symptoms 
of  abortion  had  appeared,  and  when  it  had 
lost  the  principle  of  increasing.  But  it  is  not 
now  thought  necessary  or  proper  in  abortions 
to  use  any  means  for  bringing  away  the  ovum, 
or  any  portion  of  it,  with  instruments  or  manual 
assistance 

When  abortion  cannot  be  prevented  at  tho 
sixth  or  between  that  period  and  the  seventh 
month,  it  is  to  be  treated  as  natural  parturi- 
tion. In  such  cases  there  is  rupture  of  the 
membranes,  discharge  of  the  amniotic  fluid, 
expulsion  of  the  foetus  and  of  the  placenta, 
which  occur  in  regular  succession.  The  pla- 
centa and  membranes  are  rarely  retained  after 
the  birth  of  the  foetus  ; but  should  it  be  so, 
the  administration  of  the  ergot  of  rye  will 
seldom  fail  to  excite  uterine  action  sufficient, 
to  cause  their  expulsion.  It  is  an  error  to 
suppose  that  this  medicine  cannot  act  on  the 
uterus  before  parturition  has  commenced;  I 

1 American  Cyclopaedia  of  Practical  Medicine  and 
Surgery. 
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am  certain  that  it  acts  on  the  uterus  at  any 
period  after  conception,  and  even  on  the  un- 
impregnated condition  of  the  organ.  I have 
found  it  in  numerous  cases  an  efficient  emmen- 
agogue ; and  consider  it  irreconcileable  to 
science  to  suppose  that  any  medicine  can  only 
act  on  an  organ  when  it  is  performing  a part 
of  its  function,  but  not  at  any  other  time. 

The  treatment  of  women  after  abortion 
must  vary  according  to  the  symptoms  of  the 
case.  When  there  is  prostration  of  the  vital 
powers,  or  great  debility,  the  use  of  stimu- 
lants, tonics,  and  invigorating  aliment,  will  be 
necessary.  The  health  is  often  shattered  and 
ruined  by  repeated  abortions,  and  must  be 
restored  when  possible  by  appropriate  means. 
Warm  rooms,  tight  lacing,  late  hours,  and  all 
debilitating  causes  are  to  be  avoided.  When 
the  abortion  occurs  between  the  fourth  and 
sixth  month,  or  when  premature  labour  comes 
on  from  the  seventh  to  the  ninth  month,  the 
same  treatment  ought  to  be  employed  as  after 
natural  parturition. 

When  abortion  is  habitual,  it  is  difficult  to 
prevent  it  by  any  means  that  may  be  employed. 
The  following  plan  will  in  general  succeed,  if 
regularly  pursued  : — 

1°.  As  soon  as  conception  has  occurred,  the 
patient  ought  to  be  confined  to  a sofa,  or  to 
bed,  in  which  she  should  remain  until  the 
usual  period  at  which  she  aborted  before,  is 
passed. 

II  . Leeches  ought  to  be  applied  to  the  hypo- 
gastric region,  groins,  or  external  labia,  a few 
days  before  the  recurrence  of  each  men- 
strual period  ; or  small  bleedings  may  be 
had  recourse  to  instead.  The  venesection, 
or  sanguisuction,  and  opiates  should  be  re- 
peated before  each  menstrual  period,  until 
the  pregnancy  has  advanced  a month  or  two 
beyond  the  former  period  of  abortion. 

. 111°.  Aperients  are  necessary  to  regulate  the 
bowels,  but  all  drastic  medicines  ought  to 
be  avoided.  The  combination  described 
below  *,  followed  by  seidlitz,  soda,  or  lemon- 
ade powders,  castor  oil,  or  magnesia,  with  a 
small  quantity  of  lemon  juice,  are  highly 
useful.  It  acts  efficiently  without  causing 
any  tormina,  or  exciting  the  uterus. 

IV0.  The  diet  ought  to  consist  of  vegetable 
jellies,  such  as  arrow-root,  sago,  tapioca, 
Iceland  or  Irish  moss,  &c. 

V°.  Conjugal  intercourse  ought  to  be  strictly 
prohibited. 

I have  employed  this  plan  of  treatment  from 
the  third  to  the  eighth  month,  in  the  case  of  a 
lady  of  rank,  who  had  had  seven  abortions  be- 
tween the  third  and  fifth  months  of  former 
pregnancies.  She  arrived  at  the  full  term,  and 
brought  forth  an  heir,  who  secured  the  estates 
and  title  which  would  have  otherwise  passed 
into  the  possession  of  a different  branch  of  the 
family.  Dr.  Dewees,  Dr.  Jackson,  and  others 
have  applied  blisters  to  the  sacrum  and  ab- 

1 Fit  Extracti  colocynth.  comp.  9ij  ; extracti  hyos- 
cyami  9j  ; hydrargyri  subinur.  9ss ; olei  merit  ha; 
piper,  lit.  V. 

In  pilulas  xij.  vel  xv.  divide,  quarmn  sumatur  una 
mane  noctequc  si  npus  sit. 


domen  in  such  eases,  with  a view  of  exciting 
counter-irritation,  and  preventing  uterine  ac- 
tion ; but  the  former  has  not  employed  them 
for  some  years  past.  Tonics,  chalybeates, 
mineral  waters,  change  of  air,  sea-bathing,  or 
cold  bathing,  are  highly  beneficial,  during  or 
after  the  convalescence  of  abortion  in  delicate, 
nervous,  and  irritable  habits,  predisposed  to  the 
disease.  Stimulating  liniments  alone,  or  mixed 
with  tonics,  may  be  rubbed  on  the  loins  and 
hypogastric  region,  and  are  much  praised  by 
recent  authors.  These  means  ought  to  be  em- 
ployed between  the  conceptions,  and  a con- 
jugal separation  ought  to  be  observed  after 
abortion,  as  pregnancy  very  speedily  occurs  to 
women  liable  to  this  disease. 

The  debility  caused  by  abortion  is  accom- 
panied by  great  pallidity,  or  a tendency  to 
anaemia  for  which  the  preparations  of  iron  are 
highly  advantageous.  I have  given  the  car- 
bonate of  iron  with  aromatic  powder  in  many 
cases  with  the  best  effects.  The  other  pre- 
parations of  this  medicine  are  also  valuable. 
Tonics,  quinine,  the  chalybeate  mineral  waters, 
nutritious  aliment,  pure  air,  and  other  restora- 
tive means  are  highly  necessary. 

( M.  Ryan.} 

ABRASION,  from  abrado,  to  shave  off. 
The  mechanical  removal  of  the  epidermis, 
whether  from  the  violent  friction  of  machinery, 
or  from  slow  but  continued  rubbing,  by  which 
the  cellular  tissue  is  exposed ; in  vulgar  lan- 
guage, the  denuded  parts  are  said  to  be  “raw.” 
Occurring  on  the  mucous  surfaces,  abrasion  is 
a superficial  excoriation,  from  which  mem- 
braniform  shreds  are  detached.  The  mucous 
membrane  of  the  urethra  is  said  to  be  abraded 
when  violence  is  done  to  it  by  awkwardness 
in  sounding,  or  by  the  unmethodical  applica- 
tion of  caustic. 

ABSCESS.  Abscessus,  derived  from  the 
verb  abscedere,  to  depart,  or  separate  from. 
The  word  is  known  in  medical  language, 
since  the  time  of  Celsus,  and  is  applied  to 
every  species  of  accumulation  of  pus,  that  ob- 
tains, in  the  various  structures  of  the  body. 
Pathologists  are  not  agreed,  whether  the  term 
has  arisen  in  virtue  of  the  anormal  sepa- 
ration, which  the  accumulating  pus  produces, 
of  the  organic  layers,  or  laminae,  in  which 
it  is  deposited,  or  of  the  vital  phenomena, 
by  which,  the  new  fluid  is  separated  from 
the  blood.  The  word  is  not  employed  to 
denote  purulent  collections  within  the  na- 
tural cavities  of  the  pleurae  and  peritoneum ; 
such  collection,  being  designated  by  the 
term  “ Effusion,”  will  be  considered  here- 
after. Strictly  speaking,  therefore,  an  ab- 
scess may  be  defined,  a collection  of  pus,  in 
an  accidental,  or  preternatural  cavity.  An 
abscess  is  never  a primitive  affection,  but  is 
itself,  always  the  consequence,  or  the  termina- 
tion of  some  inflammation,  either  manifest  or 
obscure,  which  has  preceded  it,  in  some  of  the 
living  tissues.  Pus,  like  the  substance  of  false 
membranes, bands  of  adhesion, and  other  patho- 
logical productions,  has  its  origin  in  all  cases, 
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in  inflammation,  in  some  shape  or  degree. 
The  opinion  maintained  by  Dehaen,  and  his 
followers,  that  pus  was  perfectly  formed  in  the 
blood,  and  circulating  with  it,  could  be  deposited 
in  our  organs,  without  previous  inflammation, 
is  now  no  longer  adhered  to,  by  any  physiolo- 
gist. Modern  researches  have  led  to  a more 
correct  view,  and  explanation  of  the  circum- 
stances, which  our  predecessors  alleged  in 
favour,  of  abscess  by  metastasis  ; for  let  it  be 
granted  to  the  fullest  extent,  that  an  abscess, 
fully  formed,  may  suddenly  disappear,  and  that 
another  may  as  suddenly  be  formed  in  a differ- 
ent part  of  the  body,  we  still  have  other  means 
more  in  accordance  with  the  laws  of  physiology, 
to  account  clearly  for  the  phenomena.  It  is 
not  necessary  to  suppose  a veritable  migration 
of  the  pus  for  such  a purpose,  when  the  dis- 
placement of  the  irritation  affords  a more  ra- 
tional explanation  of  them.  Inflammation 
being  the  only  cause  of  abscess,  the  pus  is  ab- 
sorbed, and  disappears  under  the  agency,  of 
the  eliminating  powers,  and  new  pus  is  formed, 
where  the  new  inflammation  has  manifested 
itself.  There  is,  however,  a class  of  purulent 
formations  which  have  been  brought  under 
closer  observation  of  late  years,  and  which  have 
been  treated  under  the  head  of  “ Metastatic 
abscesses,”  to  which  we  shall  advert  in  another 
place.  (See  Purulent  Depots.)  The  origin 
of  all  abscesses,  in  inflammation  of  some  kind 
or  degree,  may  therefore  be  taken,  as  a gene- 
ral or  common  character ; in  almost  every 
other  respect  their  differences  are  infinite. 
Thus  they  differ  in  the  shades  of  inflamma- 
tion, which  precede  their  formation,  in  the 
parts  in  which  they  are  formed,  in  their  pro- 
gress, in  their  extent,  number,  and  position 
with  respect  to  the  internal  or  external  sur- 
faces of  the  body,  and  to  the  qualities  of  the 
fluids  they  contain. 

Pathological  writers  have  availed  themselves 
of  some  of  these  leading  differences,  to  estab- 
lish divisions,  for  the  methodical  consideration 
of  the  entire  subject.  Thus,  from  the  condi- 
tions in  which  the  inflammation  has  arisen, 
from  its  degrees  of  intensity  or  moderateness, 
from  the  greater  or  lesser  rapidity  of  its  march, 
has  been  established,  the  well  known  division 
into  acute  or  hot  inflammatory  abscess,  and  cold 
or  chronic  abscess.  The  more  modern,  and 
more  severe  pathologists  reject  this  division,  as 
improper,  and  inapplicable  to  tumours,  differing 
in  their  nature,  and  depending  on  different  vital 
lesions.  They  regard  all  purulent  tumours,  as 
having  the  same  origin  ; namely,  inflammation, 
and  think,  that  the  chief  object  of  the  practical 
surgeon  should  be,  to  study  the  modifications 
they  present,  according  to  the  intensity  of  the 
inflammation  that  produces  them,  the  nature 
of  the  organs  in  which  they  are  developed,  or 
according  as  the  accumulation  of  the  pus  takes 
place  in  the  tissue  in  which  it  was  first  formed, 
or  as  it  may,  by  making  way  through  the  cel- 
lular membrane,  present  itself  in  a depending 
and  distant  situation. 

Having  admitted  inflammation  to  be  the  in- 
variable origin  of  abscess,  the  different  pheno- 
mena which  succeed  each  other,  from  the  inva- 


sion of  the  inflammation,  to  the  perfect  forma- 
tion of  the  pus,  should  now  be  passed  in  review. 
The  afflux  of  blood  in  the  inflamed  parts  in- 
creases in  the  ratio  of  the  violence  of  the 
irritation,  of  which  they  are  the  seat.  The 
distension  proceeds  gradually,  till  some  of  the 
vessels  give  way,  and  the  blood  is  shed  around 
into  the  substance  of  the  organs,  which  thus  be- 
coming more  compact  and  heavy,  lose  their  elas- 
ticity. When  this  state  of  engorgement  is  al- 
lowed to  go  on  unchecked,  the  parts  lose  their 
natural  power  of  resistance,  and  are  broken  down 
easily ; they  become  disorganized,  and  together 
with  the  blood;  with  which  they  are  loaded, 
are  softened  into  a pulpy  mass,  which  gradually 
dissolves  into  a sanio-purulent  fluid.  This 
fluid,  however,  is  not  formed  solely  from  the 
blood,  which  in  the  progress  of  the  inflamma- 
tion had  distended  and  ruptured  its  vessels  ; it 
consists  also  of  the  debris,  or  destroyed  portions 
of  the  solid  tissues,  with  which  it  combined. 
These  elements  are  still  distinctly  discernible 
in  the  fluid,  which  flows  from  abscesses,  that  are 
opened,  before  they  are  allowed  to  maturate, 
as  in  furunculus,  and  even  in  some  abscesses 
that  have  come  to  full  maturity ; as  for  in- 
stance, in  suppuration  of  the  liver,  the  matter 
is  almost  invariably  of  a reddish  brown  colour, 
and  often  contains  portions  of  the  disorganized 
viscus,  which  give  it  a grumulous  appearance, 
like  the  lees  of  wine,  or  coffee  grounds.  The 
pus,  however,  in  the  early  stage  of  the  suppu- 
ration, is  not  collected  into  one  general  cavity ; 
before  this  occurs,  many  small  focuses,  previ- 
ously formed,  and  perfectly  distinct,  must  be 
broken  up,  by  the  gradual  disruption  of  the 
cellular,  or  organic  walls,  within  which  they 
were  primitively  confined  ; many  of  these 
separations,  however,  even  in  very  large  ab- 
scesses, after  undergoing  attenuation  to  a con- 
siderable extent,  remain  as  bands  and  threads, 
which  exist  unbroken,  in  the  abnormal  cavity. 
They  are  broken  down  successively,  as  the 
suppurative  action  is  extended,  and  disappear 
entirely,  when  the  cavity  becomes  very  large  ; 
but  as  long  as  they  exist,  they  tend  to  check 
the  extension  of  the  suppurative  action,  and 
when  it  is  terminated,  they  help  to  draw  the 
sides  of  the  cavity  together,  and  to  form  the 
foundation,  for  healthy  adhesions  of  its  walls. 
Blood-vessels  of  a certain  size,  and  nerves, 
w'hen  they  happen  to  be  placed,  in  the  midst 
of  the  focus,  resist  this  breaking  down,  and 
preserve  their  normal  communications  in  the 
bosom  of  the  abscess,  between  the  parts  which 
the  pus  has  separated ; while  the  walls  of  the 
cavity  are  being  thus  extended,  by  successive 
addit  ions  of  small  isolated  neighbouring  focuses 
of  pus,  the  pus  itself  becomes  more  and  more 
perfectly  elaborated ; the  last  traces  of  the 
colouring  matter  of  the  blood  disappear,  the 
broken  down  organic  debris  fall  to  its  sides 
and  adhere  to  them,  the  pus  becomes  more 
homogeneous,  and  finally  forms  a fluid,  sui 
generis,  endowed  with  properties  differing  from 
those,  of  all  other  animal  fluids. 

But  it  must  not  be  inferred  from  this  de- 
scription, that  the  accidental  isolating  mem- 
brane of  an  abscess,  is  nothing  more,  than  con- 
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densed  cellular  tissue.  Sometimes,  the  isola- 
ting sac  is  formed  without  cellular  tissue,  as  in 
abscesses  of  the  brain  ; in  most  cases,  however, 
it  is  formed  by  the  surrounding  condensed 
cellular  tissue,  together  with,  organized  mat- 
ter, which  is  effused  during  the  suppurative 
process. 

The  pus  of  an  acute  abscess,  is  in  general 
cream-coloured,  or  whitish,  homogeneous,  soft 
to  the  touch  ; it  is  heavier  than  water,  in 
which  it  is  partly  dissolved  ; it  is  free  from 
unpleasant  smell,  and  as  long  as,  the  air  is 
excluded,  it  exerts  no  irritative  action,  be- 
yond that  of  its  bulk  on  the  tissues  in  which 
it  is  confined  : in  colour,  it  bears  a strong 
analogy,  to  the  mucus,  secreted  from  mucous 
membranes,  under  the  influence  of  irritation  ; 
but  the  colour  excepted,  it  differs  from  it, 
in  almost  every  other  respect.  It  is  said, 
that  mucus  will  float  in  water,  while  pus 
sinks  to  the  bottom  of  the  vase  : this  state- 
ment stands  in  need  of  explanation.  The 
mucus  of  calculous  patients,  or  of  persons 
labouring  under  chronic  inflammation  of  the 
bladder,  does  not  float  in  the  urine,  but  is 
deposited,  and  adheres,  with  great  tenacity,  to 
the  bottom  of  the  vase  ; if  detached  with  an 
instrument,  and  beaten  up  in  the  water,  it  will 
not  dissolve  in  it,  but  floats  as  long  as  the 
water  is  kept  agitated,  in  the  shape  of  soft 
fleecy  lamellae,  which  subside  without  adher- 
ing again  into  a viscid  mass,  as  soon  as  the 
water  is  allowed  to  rest ; pus,  on  the  other 
hand  has  none  of  this  elastic  toughness,  it 
mixes,  or  is  dissolved,  in  a certain  proportion 
in  water,  giving  it  a whey-like,  or  lactescent 
appearance ; the  rest,  falls  to  the  bottom  : if  the 
supernatant  fluid  be  poured  off,  without  dis- 
turbing it,  the  pus  will  be  easily  recognized 
by  its  greyish  white  colour,  and  inelastic  oily 
flow,  when  the  vase  is  lifted  upon  its  side. 
Pure  mucus  is  always  characterized  by  this 
viscid  tenacity.  When  the  mucus  voided  in 
the  stools,  in  vomiting,  in  expectoration,  or  in 
the  urine,  assumes  a greater  degree  of  opacity, 
and  becomes  puriform,  it  is  often  of  great  im- 
portance to  determine  whether  the  fluid  voided, 
be  not  the  matter  of  an  abscess,  developed  in 
the  tissue  itself,  of  those  organs,  or  of  the 
neighbouring  parts  ; the  method  above  men- 
tioned of  examining  the  fluids  voided,  will 
be  often  found  satisfactory,  in  lieu  of  other 
tests.  (See  Pus.) 

Whatever  be  the  character  of  abscesses,  or 
however  rapidly  or  slowly,  they  may  be  form- 
ed, some  pathologists  have  considered  that 
their  march  might  be  divided,  into  three  pe- 
riods ; in  the  first,  the  pus  is  secreted  in  the 
cells  of  the  inflamed  structure  ; these  cells 
successively  break  into  each  other,  and  form  a 
common  centre.  In  the  formation  of  this  ca- 
vity, however,  there  is  no  real  loss  of  sub- 
stance, the  walls  are  simply  forced  apart,  and 
condensed.  In  the  second  period,  the  abscess 
is  matured,  and  if  not  masked  by  thick  and 
resisting  parts,  it  tends  towards  the  surface  of 
the  body,  under  which,  it  presents  itself,  in  the 
form  of  a tumour.  The  movements  of  a fluid  . 
can  now  be  discovered  in  the  tumour,  by  palp- 


ing  with  the  fingers  alternately,  two  points  of 
its  surface  ; and  this  undulation,  in  various  de- 
grees, is  the  peculiar  characteristic  of  the 
fully  formed  abscess,  the  facility  and  certainty 
of  the  diagnostic,  being  directly  relative,  to  the 
fulness  of  this  fluctuation.  The  third  period 
includes  the  termination,  which  may  be  ef- 
fected by  resolution,  in  which  the  pus  is  ab- 
sorbed, the  cavity  which  contained  it  disap- 
pearing ; or  by  evacuation  through  spontaneous 
or  artificial  openings.  When  the  termination 
by  either  of  these  modes  of  opening,  proceeds 
favourably,  the  pus  is  at  once,  or  gradually 
discharged  ; the  cavity  which  contained  it  be- 
comes by  degrees  narrower,  till  its  sides  join 
again,  and  little  or  no  trace,  save  a slight  de- 
gree of  induration  and  redness,  and  perhaps  a 
little  more  than  the  usual  sensibility  of  the 
parts, remains  to  mark  the  situation,  in  which  it 
had  been  developed.  Of  the  less  favourable 
termination  of  abscesses,  we  shall  speak  here- 
after. 

We  have  passed  in  review  the  different  ana- 
tomical states  of  an  abscess,  from  its  commence- 
ment, to  the  period  when  an  accidental  mem- 
brane, circumscribes  the  purulent  collection. 

Let  us  now  examine  the  nature  of  the  boun- 
dary, which  isolates  the  pus,  from  the  sur- 
rounding tissues,  and  the  functions  which  it 
performs.  The  conditions  of  this  wall,  or  cyst 
will  be  found  to  vary,  according  to  the  degree 
of  rapidity,  or  slowness  with  which  the  abscess 
has  been  formed,  the  parts  which  it  occupies, 
the  intensity  of  the  phlogosis  in  the  surround- 
ing tissues,  &c.  In  the  acute  abscess  of  rapid 
formation,  the  development  of  the  cavity  is 
too  sudden,  to  allow  the  cyst  to  be  much  al- 
tered, from  the  condition  of  the  cellular  tissue, 
which  surrounds  the  centre  of  irritation  ; but 
when  it  takes  place  slowly,  and  in  parts,  abound- 
ing in  the  cellular  element,  as  for  instance, 
in  lymphatic  ganglions,  or  in  the  interstices 
of  deep  seated  muscles,  its  walls  attain  a con- 
siderable degree  of  density  and  strength.  The 
cellular  tissue  being  the  chief  constituent  of 
this  boundary,  whenever  an  abscess  is  formed 
in  organs,  where  this  element  is  scanty,  the 
cyst  will  be  in  the  same  degree  attenuated ; 
thus,  in  the  soft  parenchyma  of  the  brain,  it  will 
have  the  appearance  of  a delicate  vascular 
membrane,  which  can  be  scarcely  distinguished 
from  the  substance  of  the  brain  itself. 

The  functions  of  this  boundary  or  cyst,  are 
by  no  means  limited,  to  confining  the  pus, 
within  the  living  organs,  but  form  in  them- 
selves an  interesting  feature,  in  the  history  of 
purulent  collections.  The  external  surface  of 
this  accidental  sac  is  continuous  with  the  sur- 
rounding parts,  and  on  this  connexion,  its  life 
depends  ; its  internal  surface  which  is  in  con- 
tact with  the  pus,  on  account  of  the  exhalation 
and  absorption  which  take  place  upon  it,  fur- 
nishes points  of  analogy  with  the  natural  se- 
creting membranes.  This  surface  is  of  a red- 
dish grey  colour,  and  tomentous  or  filamentous 
texture.  The  pus  within  this  cavity  there- 
fore is  not  in  the  condition  of  a foreign  body,  but 
is  continually  acted  upon  by  the  internal  sur- 
face of  the  sac  modifying  its  quality,  increasing 
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or  diminishing  its  quantity,  according  to  the 
activity  of  the  functions  proper  to  it.  Nor 
can  the  pus  itself  be  regarded  as  destitute  of 
vitality,  for  it  maintains  its  properties  without 
alteration  by  chemical  agency  ; and  when  the 
functions  of  its  living  covering  are  so  directed 
by  the  powers  of  the  ceconomy,  is  capable  of 
being  again  taken  up  by  the  absorbents,  and 
after  undergoing  the  changes  of  absorbed 
fluids,  of  being  eliminated  from  the  body,  or 
again  poured  as  living  blood  into  the  torrent 
of  the  circulation.  Under  various  degrees  of 
stimulation,  this  fluid  may  become  more  or  less 
consistent,  and  even  impregnated  with  sub- 
stances taken  into  the  body.  Upon  this  fact 
of  the  vitality  of  the  envelope  of  an  abscess 
rests  all  the  hopes  of  the  pathologist,  to  ob- 
tain, by  appropriate  treatment,  or  by  the  ef- 
forts of  nature,  the  spontaneous  resorption  of 
the  pus,  and  the  consequent  rescuing  of  the 
patient  from  the  inconveniences,  and  even 
the  dangers  too  often  resulting  from  its  ex- 
ternal evacuation. 

The  phenomena  which  we  have  been  hither- 
to contemplating  belong,  in  the  majority  of 
instances,  to  inflammation  of  an  acute  character, 
arising  suddenly  and  with  a greater  or  less 
degree  of  violence.  But  there  is  still  a nu- 
merous class  of  abscesses  in  which  the  pre- 
ceding irritation  is  either  very  moderate  or  so 
feeble  as  to  be  scarcely  perceptible,  and  in 
which,  nevertheless,  the  collection  of  pus, 
though  slowly  effected,  may  be  very  consider- 
able. These  abscesses  are  almost  exclusively 
confined  to  the  cellular  tissue,  and  are  chiefly 
subcutaneous.  They  are  observed  to  occur 
mostly  in  weakly  subjects,  persons  of  a scro- 
fulous constitution,  or  who  have  been  much 
subject  to  rheumatism  ; their  seats  of  predi- 
lection are  the  covering  of  the  chest,  the  neck, 
the  pelvis,  the  loins,  and  the  upper  part  of  the 
thigh  ; and  when  in  this  last  named  situation, 
may  be  easily  confounded  with  another  species 
of  purulent  collection,  the  abscess  by  congestion. 
As  it  has  been  already  observed,  they  are  often 
preceded  by  so  little  pain  or  heat,  that  they 
attract  no  notice  till  the  fluctuation  is  fully  dis- 
cernible. But  their  formation  is  often  preceded 
by  chronic  engorgement  or  induration,  which  is 
dissipated  as  soon,  or  soon  after  the  fluid  is  re- 
cognizable ; in  such  cases  the  progress  into  the 
suppurative  stage  is  exceedingly  slow,  and  will 
mostly  require  to  be  hastened.  The  process 
itself  differs  considerably,  not  only  in  degree 
but  in  effect,  from  what  takes  place  in  the  hot 
inflammatory  abscess.  On  account  ot  the 
slight  irritation  and  increase  of  blood  in  the 
parts  affected,  the  abscess,  instead  of  being 
made  up  of  a large  number  of  small  collections, 
first  presents  itself  as  one  focus  to  be  gradually 
enlarged.  The  fluctuation,  too,  even  in  its 
earliest  stage  is  more  manifest,  for  as  the  pus 
of  the  inflammatory  and  rapidly  formed  abscess 
is  more  consistent,  so  the  pus  in  the  cold  or 
slowly  formed  abscess  exhibits  the  reverse  ot 
this  quality  ; it  is  thin,  serous,  greenish,  not 
unlike  whey  in  which  small  portions  of  the 
curd  may  be  still  discovered.  When  the  ir- 
ritation has  been  too  obscure  to  he  remarked, 


and  the  fluid  is  very  thin,  pale,  and  transpa- 
rent, it  would  seem  more  like  the  effect  of 
some  unknown  perversion  of  the  nutrient 
function  in  the  parts,  whereby  the  natural  ex- 
halation in  the  areoles  of  the  cellular  membrane 
is  altered,  than  the  product  of  any  inflamma- 
tion, however  slight  in  degree.  These  are  the 
common  characters  of  pus  in  these  abscesses ; 
but  there  are  also  in  this  respect  many  varie- 
ties. It  is  sometimes  charged  with  shreds  of 
cellular  membrane,  sometimes  as  consistent  and 
transparent  as  the  vitreous  humour  of  the  eye, 
and  sometimes  also  more  consistent  still,  like 
honey,  or  softened  lard,  thus  forming  as  it 
were  a link  between  the  contents  of  abscesses 
and  those  of  tumours  of  a melicerous  or  stea- 
tomatous  nature.  The  slowness  with  which 
the  chronic  abscess  is  developed  produces  a 
corresponding  influence  on  the  formation  of 
its  walls  : the  wall  itself  is  thicker,  more  per- 
fectly organized,  and  from  this  greater  con- 
densation, in  some  instances,  it  comes  nearer 
to  the  character  of  cysts  or  encysted  produc- 
tions, and  there  is  little  or  no  trace  of  inflam- 
mation to  be  discovered  in  the  parts  surround- 
ing the  cyst : the  internal  surface  is  greyish  red, 
soft,  villous,  and,  excepting  some  irregular  pro- 
ductions, is  so  distinctly  membranous  as  to 
resemble  mucous  surfaces.  When  the  abscess 
is  fully  formed,  it  presents  itself  immediately, 
or  almost  immediately,  under  the  skin  as  a soft, 
indolent,  circumscribed,  undulating  tumour  ; 
the  skin  is  readily  moved  upon  it,  and  retains 
its  natural  colour  and  sensibility,  except  when 
the  distension  becomes  very  great,  and  the 
abscess  is  on  the  point  of  bursting. 

In  the  two  preceding  varieties  of  abscess, 
we  have  seen  that  the  matter  is  formed  in  the 
parts  which  had  been  previously  irritated  ; 
there  is  however  another  variety  of  this 
affection,  which  differs  from  them  in  this 
respect,  as  well  as  in  the  cause  that  gives  rise 
to  them,  and  which  on  this  account,  may  be 
designated  as  the  symptomatic  abscess.  It 
depends  not  upon  an  irritation  in  the  parts 
surrounding  the  collected  pus,  but  on  the 
affection  of  some  other  organ,  neighbouring  or 
remote,  and  of  which  it  is  an  evidence,  or  a 
symptom.  If  the  part  primitively  affected  be 
surrounded  by  very  loose  and  permeable 
cellular  tissue,  and  the  pus  be  formed  by  slow, 
and  insensible  degrees,  it  easily  makes  way 
througfi  the  loose  membrane,  without  irri- 
tating it  in  a perceptible  manner,  and,  accord- 
ing to  the  resistance  it  may  encounter,  gra- 
vitates, either  in  a direct  or  tortuous  course, 
as  it  is  impelled,  by  the  action  of  the  muscles, 
or  the  pressure  of  the  surrounding  parts,  into 
more  declive  situations,  at  variable  distance 
from  the  place  where  it  was  first  poured  out ; 
thus  forming  the  tumour,  known  as  the  puru- 
lent depot  or  abscess  by  congestion.  True  it  is 
that  many  abscesses  may  be  symptomatic  of  a 
local  affection,  which  differ  much  from  that 
here  characterized  as  such.  But  in  the 
present  instance,  we  mean  the  species  which 
depends  most  commonly  on  caries,  or  any 
other  organic  alteration  of  a bone,  on  the  soft- 
ening of  the  vertebrae,  the  erosion  of  their 
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fibro-cartilages,  &c.  The  pus  formed  in 
osseous  tissue  meets  its  greatest  resistance  at 
the  very  outset  of  its  progress,  in  the  peri- 
osteum and  fibrous  capsules : from  the  action  of 
the  pus  on  these  structures,  or  perhaps,  more 
correctly,  in  consequence  of  the  inflammation 
extending  to  them,  they  fungate,  and  thus 
becoming  softened  and  weakened ; the  pus 
perforates  them,  and  fuses  into  the  surround- 
ing cellular  tissue,  and  takes  its  course  along 
the  interstices  of  muscles,  or  the  line  of  vessels 
and  nerves  from  above  downwards,  making  its 
way  towards  the  surface  of  the  body. 

The  term  “ congestion  ” however  requires 
further  qualification.  Pus  congested,  that  is 
to  say,  accumulated  in  a situation  more  or 
less  remote  from  its  principal  source,  is  not 
necessarily  the  product  of  diseased  bone, 
ligament,  or  cartilage  ; such  accumulations  of 
pus  may  take  place  without  any  of  these 
structures  being  at  all  affected.  When  matter 
is  formed  behind  the  peritoneum  after  simple 
psoitis,  either  in  the  cellular  membrane  con- 
necting the  psoas  muscle  with  the  vertebrae, 
or  in  the  body  of  the  muscle  itself,  instead  of 
making  way  to  the  surface  in  its  immediate 
neighbourhood,  which  it  could  not  so  easily  do 
on  account  of  the  compactness  and  resistance 
of  the  parts  it  would  have  to  pass  through,  it 
descends  in  the  same  course  of  gravitation, 
favoured  by  the  laxity  of  the  cellular  tissue, 
which  opens  a passage  for  it,  by  the  vertical 
attitude  of  the  body,  and  by  the  movements 
of  the  muscles  and  abdominal  viscera,  until  it 
can  manifest  itself  externally  as  a fluctuating 
tumour.  Abscesses  by  congestion  therefore, 
though  so  frequently  connected  with  and 
dependent  upon  alterations  of  the  osseous 
structure,  as  to  form  in  a manner  the  type  of 
this  species  of  abscess,  are  not  necessarily  so, 
for  the  pus  of  any  other  abscess  would  be 
congested  in  like  manner,  if  the  same  causes 
existed  to  produce  the  displacement  of  the 
fluid,  the  matter  in  any  case  being  collected  in 
a declive  and  distant  situation  only  because 
a certain  condition  of  parts  precludes  its  being 
collected  near  its  source,  while  that  of  other 
parts  favours  its  descent  and  accumulation  far- 
ther off. 

But  to  whatever  disease  these  abscesses  owe 
their  origin,  they  form  tracks,  according  to 
the  case,  running  from  the  vertebrae  of  the 
back  or  loins,  and  even  from  the  transverse 
processes  of  these  bodies,  from  the  posterior 
extremities  of  the  ribs,  from  the  internal  sur- 
face of  the  bones  of  the  pelvis  and  sacrum 
behind  the  peritoneum,  along  the  pillars  of 
the  diaphragm,  in  the  course  of  the  psoas  mus- 
cle, along  the  inguinal  canal,  under  the  crural 
arch  ; or  in  the  pelvis,  along  the  junction  of 
the  sacrum  and  ilium,  following  the  obturator, 
or  the  gluteal  vessels  according  to  the  resist- 
ance the  pus  encounters  and  even  sometimes 
along  the  course  of  the  ischiatic  nerve,  till  it 
forms  a fluctuating  tumour  externally,  appear- 
ing most  frequently  in  the  groin,  and  some- 
times in  the  upper  part,  and  upper  and  inner 
part,  or  at  the  upper  and  back  part  of  the 
thigh,  at  the  under  edge  of  the  gluteal  muscle, 


in  the  perineum,  at  the  verge  of  the  anus  and 
vagina.  These  are  by  far  the  most  frequent 
situations  in  which  this  species  of  abscess 
occurs ; but  they  are  also  observed  close  to 
the  knee,  on  the  internal,  external,  or  pos- 
terior part  of  the  thigh,  symptomatic  of  the 
disease,  so  improperly  termed,  spontaneous 
luxation  of  the  head  of  the  femur  ; and  on  the 
lower  part  of  the  circumference  of  the  arm, 
when  the  shoulder  is  the  seat  of  the  primitive 
affection. 

The  anatomical  conditions  of  the  sympto- 
matic abscess  deserve  particular  attention. 
At  its  source,  the  bones  are  more  or  less  pro- 
foundly attacked,  presenting  the  different 
varieties  of  discolouration  of  substance,  fria- 
bility, softening,  disappearance  of  the  lamellar 
structure,  and  destruction  of  substance,  which 
characterize  the  morbid  alterations  of  bone  : 
the  periosteum,  or  other  annexations  are  in  a 
softened  and  fungous  state  ; the  walls  of  the 
passage  by  which  the  pus  drains  down,  as  well 
as  those  of  the  reservoir  which  receives  it, 
are  engorged,  thickened,  and  sometimes  as 
firm  as  cartilage.  This  canal,  which  is  com- 
monly more  or  less  tortuous,  ends  in  an  ex- 
tensive cavity  filled  with  pus,  which  manifests 
itself  as  an  indolent  and  fluctuating  tumour, 
in  one  or  other  of  the  situations  above  men- 
tioned, with  or  without  an  external  opening. 
The  lining  membrane  of  the  cavity  is  vascular, 
thin,  of  a greyish  dark  colour,  and  capable  of 
great  activity,  more  especially  when  atmos- 
pheric air  has  been  allowed  to  penetrate  into 
the  cavity  of  the  abscess.  The  skin  covering 
the  tumour  retains  its  natural  colour  and 
mobility,  and  is  free,  at  least  at  first,  from  any 
engorgement  that  may  have  preceded  or  pre- 
pared the  way  for  the  arrival  of  the  pus  at 
the  surface. 

The  pus  itself  in  these  collections  presents 
various  degrees  of  elaboration.  When  first 
discharged,  it  is  thin,  mixed  up  with  albumin- 
ous shreds,  clots  of  blood,  and  fragments  of 
phosphate  of  lime,  and  is  of  a greyish  yellow, 
or  sanious  colour.  At  this  time  it  has  a faint 
disagreeable  odour,  but  after  the  abscess  has 
been  opened  a few  days,  and  the  air  has  pene- 
trated into  it,  it  becomes  highly  fetid,  ex- 
haling a smell  peculiar  to  the  suppurative 
destruction  of  bone. 

Authors  have  dwelt  much  in  particular 
description  of  lumbar  abscess,  setting  it  apart, 
as  it  were,  from  abscess  of  every  other  kind. 
The  differences  which  it  presents  from  other 
varieties  are  merely  such  as  depend  on  their 
cause,  progress,  and  situation  ; the  general 
character  is  however  the  same.  It  is  suffi- 
cient to  sketch  its  prominent  features  in  this 
article,  and  as  the  purulent  collection  in  these 
instances  is  itself  nothing  more  than  the  symp- 
tom of  another  disease,  for  its  particular  cha- 
racters and  pathological  anatomy,  we  shall 
refer  to  the  articles,  Caries,  Diseases  of 
the  Vertebrae,  &c. 

Having  now  considered  the  general  cha- 
racters of  abscess,  we  shall  notice  a variety  of 
this  affection,  in  which  the  membrane  circum- 
scribing the  pus  is  wanting,  the  inflammation 
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is  diffused,  and  the  accompanying  general 
symptoms  are  of  a formidable  character. 
This  form  of  abscess  is  described  by  Duncan 
under  the  name  of  diffused  phlegmon,  and  is 
more  commonly  known,  under  that  of  Phleg- 
monous Erysipelas.  It  is  observed  to  occur 
in  persons  of  bad  habit  of  body,  who  have 
undergone  severe  labour  and  hardship ; it 
occurs  also  after  inoculation  by  dissecting 
wounds.  It  seems  not  to  depend  so  much  on 
the  seat,  or  intensity  of  the  inflammation,  as 
on  its  peculiar  nature,  and  the  absence  of  any 
disposition  in  the  economy  to  furnish  the 
plastic  principle,  without  which  the  circumscri- 
bing membrane  of  abscesses  cannot  be  formed. 
In  this  variety,  we  do  not  find  a single  cavity, 
but  a considerable  number  of  small  spaces, 
having  externally  for  boundary  the  skin  thin- 
ned, detached,  and  sloughy ; it  also  burrows 
deep  between  the  muscles,  separating  them 
as  it  were  with  a scalpel.  At  first  there  is 
very  little  pus  distinguishable  in  a much 
greater  quantity  of  bloody  serum,  with  which 
the  cellular  tissue  seems  impregnated.  When 
these  collections  are  opened,  and  the  inflam- 
mation becomes  circumscribed,  the  matter  is 
isolated  as  in  the  ordinary  phlegmonous  abs- 
cess, by  the  production  of  the  proper  mem- 
brane of  such  collections. 

Many  varieties  of  abscess  might  be  added 
to  the  foregoing  if  we  were,  in  imitation  of 
other  writers,  to  establish  them  on  the  nature 
of  causes,  or  on  the  dependence  they  may 
have  on  certain  morbid  states  of  the  body. 
But  such  a mode  of  dividing  the  subject 
would  be  no  longer  in  accordance  with  the 
spirit  of  exactness  that  characterizes  the 
present  state  of  pathology.  Abscesses  under 
the  titles  constitutional,  scrofulous,  rheuma- 
tismal,  syphilitic,  &c.  cannot  therefore  find  a 
place  in  this  article.  Abscesses  produced  by 
the  irritation  of  foreign  bodies,  liquid  or  solid, 
w’hether  introduced  from  without,  or  pro- 
duced in  the  body,  such  as  urine,  faeces,  bile, 
blood,  milk,  saliva,  &c.  are  also  excluded.  In 
this  place  a simple  indication  of  them  will 
suffice  as  they  form  the  subject  of  special  con- 
sideration under  their  respective  heads,  to 
which  the  reader  is  referred. 

Progress  and  termination  of  Abscess. — Inflam- 
mation occurring  in  the  living  tissues  may  at 
any  period  of  its  progress  be  arrested  and  ex- 
tinguished, even  though  it  shall  have  proceeded 
to  the  full  formation  of  pus.  But  the  proba- 
bility of  such  an  event  is  greater  before  the 
inflammation  has  proceeded  to  its  height,  or 
been  followed  by  those  changes  in  the  condi- 
tion of  the  parts  which  precede  or  accompany 
the  formation  of  pus.  This  extinction  of  the 
inflammation  and  resorption  of  the  newly  de- 
posited fluid,  takes  place  under  various  influ- 
ences, but  whenever  the  case  is  so,  the  resorp- 
tion is  preceded  by  the  disappearance  of  all 
the  local  symptoms  of  congestion  and  phlogose. 
The  circulation  at  the  circumference  of  the 
tumour  becomes  less  frequent  ; its  redness, 
swelling,  and  heat  are  lessened  ; there  is  exu- 
dation of  thin  serum  from  the  vessels  of  the 
part,  or  on  the  secreting  surfaces  ; the  tumour 


softens  and  subsides,  and  the  sense  of  fluctua- 
tion can  no  longer  be  discovered,  and  the 
patient  is  relieved  from  all  the  inconvenience 
and  danger  of  protracted  suppuration.  The 
process  by  which  this  most  favourable  termina- 
tion is  effected,  is  known  by  the  name  of 
Reso/utioji. 

In  very  rare  instances,  where  the  inflam- 
mation, having  been  slight,  has  disappeared,  and 
the  pus  is  not  absorbed,  the  walls  circum- 
scribing it  become  thickened,  and  the  abscess 
remains  stationary  like  any  other  foreign 
body  that  has  been  isolated  from  the  living 
parts  by  a cyst.  But  we  must  not  often  ex- 
pect to  see  the  purulent  absorption  and  exha- 
lation in  the  abscess  so  nicely  balanced ; one 
of  them  predominates,  most  commonly  the 
exhalation,  and  hence  the  progressive  enlarge- 
ment of  the  cavity.  But  when  the  inflamma- 
tion is  very  severe,  and  the  texture  of  the 
parts  has  suffered  in  a greater  degree,  pus  is 
formed  in  quantity,  the  absorbents  show  no 
disposition  to  remove  it,  and  the  mass  of  fluid 
continues  to  increase  more  or  less  rapidly  in 
proportion  to  the  degree  of  irritation  kept  up 
by  its  ow'n  presence,  by  the  further  extension 
of  the  inflammation  into  the  surrounding  parts, 
or  by  a purulent  exhalation  from  the  walls  of 
the  puogenic  cyst.  Rebellious  to  the  power 
of  absorption,  the  pus  now'  falls  under  that  of 
another  general  law  of  the  economy,  in  virtue 
of  which  it  endeavours  to  expel  all  foreign 
substances  capable  of  irritating  the  organs  of 
the  body.  The  pus,  by  its  accumulation,  com- 
presses, displaces,  and  fatigues  the  surrounding 
parts,  and  tends  towards  the  outer  or  inner 
surfaces  of  the  body,  mostly  the  former,  seek- 
ing an  opening  for  its  final  escape.  The  in- 
crease in  quantity  of  the  pus  has  an  important 
share  in  effecting  the  transfer  of  the  whole 
mass  of  fluid  from  the  place  of  its  original  for- 
mation to  the  surface  of  the  body  : although 
pressing  with  equal  force  on  all  sides  of  the 
cavity  that  circumscribes  it,  it  does  not  meet 
every  where  with  the  same  resistance ; its 
progress  towards  the  internal  surfaces  is  op- 
posed by  the  mutual  support  which  the  inter- 
nal organs  afford  each  other;  in  a w'ord,  by 
the  absence  of  cavity : not  so  the  external 
surface  ; the  only  opposing  power  at  the  peri- 
phery of  the  body  is  the  weight  of  atmospheric 
air  and  the  texture  of  the  integuments,  to- 
wards which  continuous  tracks  of  cellular  tis- 
sue may  almost  every  where  be  found. 

The  progress  of  the  pus  towards  the  surface 
is  not,  however,  a simple  result  of  compression 
and  distension  in  that  direction  ; they  excite 
or  combine  with  an  organic,  movement,  w'hich 
requires  to  be  noticed.  The  compression  and 
distension  become  strongest  in  the  direction 
in  which  the  resistance  is  weakest,  exciting 
inflammation  and  ulcerative  absorption,  and 
this  process  continues  to  remove  every  barrier 
till  it  attacks  the  skin  itself,  which  is  often  per- 
forated at  several  points  over  the  abscpss.  A 
remarkable  effect  of  this  precessional  process 
is  the  adhesion  which  it  establishes  between 
the  walls  of  the  abscess  and  the  parts  upon 
which  the  purulent  cavity  advances.  The 
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skin,  covering  a deep  seated  abscess,  at  first 
shows  no  sympathy  with  it ; as  soon  however 
as  the  pus  begins  to  advance,  all  the  elements 
in  succession  sympathize  with  it,  till  the  skin, 
in  its  turn,  changes  colour,  becomes  blue  or 
dusky  red,  adheres  to  the  wall  of  the  abscess, 
and  ulcerates  with  it.  Hereafter  we  shall 
see  that  this  march  of  irritation  is  of  great 
value  in  helping  us  to  detect  deep  seated  abs- 
cess, as  well  as  in  pointing  out  the  existence 
of  that  degree  of  internal  adhesion,  without 
which  the  opening  of  many  purulent  collec- 
tions would  be  attended  with  danger  of  fatal 
effusion  into  other  organs. 

The  most  formidable  obstacle  to  the  transfer 
of  deep  seated  pus  to  the  surface,  is  encount- 
ered in  the  fibrous  tissues  and  inextensible 
aponeuroses  which  occur  in  its  direct  course. 
The  vitality  of  these  structures  being  too  low 
to  sustain  the  ulcerative  process,  the  pus,  when 
thus  obstructed,  burrows,  and,  as  it  were,  dis- 
sects its  way  along  the  cellular  tracks,  some- 
times against  its  own  weight,  until  by  finding 
an  opening  it  is  enabled  to  resume  its  direct 
course  outwards  ; and  thus  are  explained  the 
flexuosities  which  are  sometimes  found  in  the 
course  of  an  abscess.  The  progress  of  the 
matter,  when  opposed  by  a great  extent  of 
aponeurotic  surface,  is  sometimes  favoured  by 
the  openings  it  may  offer  for  the  transmission 
of  vessels  or  nerves  : it  works  its  way  through 
these  openings,  thus  shortening  its  course  to- 
wards the  skin.  In  such  cases,  the  matter  is 
divided  into  a superficial  and  deep-seated  col- 
lection, connected  by  the  narrow  opening  in 
the  fascia  or  aponeurosis.  Instances  of  this 
bilocular  condition  of  the  abscess  occur  in  in- 
flammations of  the  sheaths  of  tendons,  in  abs- 
cesses external  to  the  pleura,  passing  through 
the  intercostal  spaces,  and  spreading  under  the 
skin.  While  the  anterior  or  moving  wall  of 
the  abscess  is  thus  thinned  and  advanced,  the 
posterior  one  remains  stationary,  or  becomes 
thickened  in  a considerable  degree. 

The  compression  and  distension,  however, 
may  take  the  opposite  direction,  and  tend  to- 
wards the  internal  surfaces  of  the  body.  In 
this  respect,  the  result  depends  on  the  resist- 
ance opposed  by  the  surrounding  parts  to  the 
extension  of  the  purulent  sac.  There  are  nu- 
merous instances  of  abscess,  formed  not  very 
distant  from  the  external  surface,  which  have, 
notwithstanding,  been  evacuated  through  some 
internal  organ.  Abscess,  under  the  strong 
aponeurosis  of  the  parotid,  often  bursts  into 
the  mouth  ; abscess  of  the  liver  into  the  colon, 
the  duodenum,  and  stomach  ; abscess  of  the 
right  iliac  fossa  into  the  caecum,  or  even  into 
the  bladder ; abscess  of  the  kidney  into  the 
colon,  &c.  It  is  related  of  the  son  of  Petit 
that  he  died  of  an  abscess  between  the  ribs, 
which  burst  into  the  cavity  of  the  pleura. 
Similar  cases  are  on  i record  as  affecting  the 
peritoneum.  The  fact  related  of  the  son  of 
Petit  will  appear  the  more  curious  when  con- 
trasted 1 with  others  in  which  abscess  of  the 
substance  of  the  lung  has  been  known  to  pro- 
duce adhesion  of  the  two  folds  of  the  pleura, 
and  destruction  or  wasting  of  the  intercostal 


muscles,  the  abscess  pointing  under  the  skin. 
A remarkable  case  of  this  nature  presented 
itself  lately  to  Mr.  King,  in  which  the  pulmo- 
nary abscess  burst  through  the  nipple,  evacua- 
ting a large  quantity  of  matter. 

The  general  progress  of  purulent  collections 
is,  however,  from  within  outwards,  even  when 
developed  in  contact  with  serous  membranes, 
for,  as  it  has  been  already  observed,  the  sur- 
face of  serous  membranes  is  fortified  by  the 
organs  which  they  envelope.  Indeed  the 
bursting  of  abscess  into  serous  cavities  is  very 
rare ; and  this  is  easily  explained,  because,  as 
soon  as  the  irritation  reaches  the  visceral  por- 
tion of  the  serous  membrane,  it  secretes  plastic 
matter  which  pastes  it  to  serous  membrane 
lining  the  walls  of  the  cavity,  or  to  the  serous 
envelope  of  some  neighbouring  hollow  viscus  : 
this  plastic  lymph  is  rapidly  organised,  and  if 
the  abscess  continue  to  point  internally,  the 
inflammation,  by  agglutinating  all  the  parts, 
obliterates  that  point  of  the  cavity  into  which 
the  pus  would  else  penetrate  ; the  parts  thus 
fused  together  are  in  their  turn  attacked  by 
the  ulcerative  process  : the  mode  by  which 
the  transfer  of  the  matter  is  effected  is  still 
however  the  same,  nature  establishing  con- 
tinuity of  tissues  where  contiguity  only  had 
existed.  We  may  repeat,  however,  that  the 
tendency  inwards  is  rare,  and  probably  never 
occurs  unless  when  favoured  by  some  morbid 
condition  of  the  sac,  backed  by  the  resist- 
ance in  the  opposite  direction  of  strong  fasciae 
and  aponeurosis.  It  would,  however,  be  an 
error  to  attribute  the  enlargement  and  exten- 
sion outwards  of  the  purulent  sac  to  the 
mechanical  force  of  compression  and  disten- 
sion alone.  Pus,  shut  up  in  bony  cavities,  di- 
lates and  thins  their  walls  before  it  softens 
and  perforates  them  ; instances  of  this  expan- 
sion are  seen  in  the  antrum,  the  frontal  sin- 
uses, and  even  in  the  cranium  itself ; and  it  is 
doubtless  the  effect  of  some  modification  of 
their  nutrition. 

When  the  pus  arrives  under  the  skin,  the 
integument  adhering  to  the  wall  of  the  abscess 
is  gradually  thinned  to  the  tenuity  of  an  epi- 
dermic pellicle,  and  the  continuance  of  the 
precessional  process  of  ulcerative  absorption  is 
manifested  in  the  appearance  of  one  or  more 
phlyctenes,  through  which  the  matter  soon 
oozes  or  bursts  out. 

If  the  cavity  of  the  abscess  be  small,  and 
the  spontaneous  opening  sufficient,  it  may  be 
entirely  evacuated  at  the  moment,  and  the 
sides  of  the  cavity  may  become  agglutinated 
in  twenty-four  hours  ; an  effusion  of  organiza- 
ble  lymph  replacing  instantaneously  the  puo- 
genic  action.  But  this  does  not  often  occur. 
In  general  after  an  abscess  is  opened,  a new 
series  of  phenomena  arises  ; and  these,  it  is 
stated,  are  much  modified  by  the  admission  or 
non-admission  of  air  into  the  interior  of  the 
abscess. 

It  is  remarked  when  an  abscess  opens  spon- 
taneously, that  all  the  pus  is  seldom  evacuated 
at  once  ; it  comes  away  gradually,  and  in  quan- 
tities barely  sufficient  to  relieve  the  walls  of 
the  cavity  from  tension.  This  is  the  case  in 
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almost  all  considerable  collections.  The  wall 
of  the  abscess  thus  accommodating  itself  to 
the  volume  of  the  fluid,  the  air  is  kept  exclu- 
ded, there  being  no  vacuum  formed  to  compel 
its  entrance.  The  maintenance  of  this  condi- 
tion in  evacuating  large  abscesses  is  considered 
so  favourable,  that  surgery  aims  at  imitating 
it  by  the  plan  of  the  oft-repeated  small  punc- 
tures, instead  of  large  incisions. 

When  air  penetrates  into  the  cavity  of  an 
abscess,  symptoms  of  increased  irritation  are 
speedily  observed  to  follow.  The  parts  cover- 
ing the  abscess  become  hot ; the  redness, 
pain,  and  tension  return  in  an  augmented  de- 
gree, and  there  is  fever  of  variable  intensity. 
This  effect  of  the  admission  of  atmospheric  air 
has  been  the  subject  of  controversy.  It  is 
generally  supposed  that  the  air  determines  pu- 
trid decomposition,  the  elements  for  which, 
viz.,  air,  warmth,  moisture,  and  decomposable 
matter,  are  all  present,  and  that  the  inflamma- 
tion which  attacks  the  puogenic  membrane  is 
the  consequence  of  this  decomposition.  The 
inflammation  of  an  extensive  membrane  re-acts 
on  the  principal  organs  of  the  body,  which 
manifest  their  sympathy  by  disturbance  of 
function  ; thus  explaining  the  fever,  vomiting, 
diarrhoea,  &c.  The  renewal  of  the  inflamma- 
tion and  the  decomposition  of  the  chemical 
elements  impart  to  the  matter  issuing  from 
the  focus  a degree  of  fetidity  that  is  almost 
intolerable.  These  changes  are  remarkably 
rapid,  for  the  pus,  which  at  the  first  opening 
was  of  good  quality,  assumes  a bad  character; 
it  becomes  thin,  sanious,  and  excessively 
acrid. 

M.  J.  Cloquet  dissents  from  this  opinion  as 
to  the  effect  of  the  introduction  of  air  into  the 
abscess,  in  producing  an  alteration  in  the  qua- 
lities of  the  pus  ; he  thinks,  that  the  putrid  fer- 
mentation takes  place  from  the  want  of  pres- 
sure on  the  fluid,  and  that  gas  is  evolved  from 
it,  whether  the  atmospheric  air  be  excluded  or 
not.  But  there  is  no  necessity  of  adopting 
either  of  these  opinions  literally.  It  is  by  no 
means  probable  that  the  pus  ot  the  abscess  is 
thus  altered,  in  consequence  of  the  chemical 
decomposition  of  its  elements ; it  is  much 
more  rational  to  suppose  that  the  pus  is  se- 
creted of  a bad  kind,  from  an  unhealthy  modi- 
fication of  the  organ  secreting  it.  No  one 
entertains  any  doubt  that  high  constitu- 
tional irritation  follows  the  opening  of  these 
collections,  and  many  persons  will  be  disposed 
to  admit  that  the  inflammation  or  irritation 
of  internal  organs  may  have  a good  deal  of  in- 
fluence in  deteriorating  the  qualities  of  the 
pus,  the  more  especially  as  air  has  been  known 
to  penetrate  into  abscesses,  without  being  at- 
tended with  these  consequences,  and  it  is  also 
matter  of  observation,  that  the  condition  of 
the  pus,  whether  of  an  abscess,  or  an  open 
wound,  alters  and  becomes  worse,  when  the 
internal  organs  are  irritated  and  their  func- 
tions disturbed.  But  whatever  be  the  value 
of  this  reasoning,  the  exclusion  of  the  air  from 
the  cavity  of  a large  abscess  is  looked  upon  as 
a point  of  some  importance,  and  when  secured, 
is  a chance  more  in  favour  of  the  patient. 


But  this  advantage  cannot  be  insured  with  the 
same  facility  in  all  cases,  and  in  some  it  is 
wholly  unattainable. 

When  the  membrane  of  an  abscess  is  sur- 
rounded by  soft  and  moveable  parts,  it  may 
subside  so  accurately  and  regularly  upon  its 
contents,  as  to  be  adjusted  to  the  quantity  eva- 
cuated. But  when  it  is  fixed  to  bones,  or  im- 
movable parts,  this  facility  of  accommodating 
itself  to  the  bulk  of  the  fluid  is  wanting,  and 
the  air  rushes  in  whenever  the  sac  and  its 
contents  become  disproportioned,  as  inevitably 
as  air  rushes  into  a bottle,  from  which  a 
fluid  is  poured  out.  The  mobility  of  the 
walls  of  an  abscess  has  a marked  effect  in  di- 
minishing the  danger  arising  from  the  quantity 
of  the  suppuration,  by  facilitating  the  gradual 
but  rapid  adhesion  of  its  sides  ; in  other  words, 
the  danger  of  exhaustion  is  often  relative  to  the 
extent  of  the  suppurating  cavity,  and  the  fixity 
of  its  walls,  independently  of  the  nature  of  its 
cause. 

The  puogenic  membrane  undergoes  re- 
markable changes  consequent  upon  the  dis- 
charge of  the  contents  of  the  abscess  : the 
greyish  flocculent  surface  becomes  more  vas- 
cular, and  granulates  in  the  same  manner  as 
the  surface  of  a wound ; the  sides  bud  out 
firmly,  all  tending  towards  the  centre  ; the 
extent  of  the  cavity  diminishes  rapidly,  the 
sides  at  last  unite,  and  the  cavity  disappears. 
The  tissue  of  new  formation  is  at  first  plastic 
or  lymphlike ; it  becomes  more  and  more 
firmly  organized,  and  is  at  last  undistinguish- 
able  from  the  cellular  structure  surrounding  it. 

But  it  also  happens  when  an  abscess  is  once 
opened  that  the  purulent  matter  continues  to 
be  furnished  for  an  indefinite  period  : the  pus, 
however,  is  the  only  feature  ot  the  disease  that 
remains  the  same,  for  the  space  which  the 
collection  occupied  contracts,  and  the  walls 
become  thickened,  fibrous,  and  even  cartilagi- 
nous. 

Diagnostic  of  Abscess. — When  suppurative 
inflammation  attacks  a part,  it  may  run  very 
rapidly  through  its  different  periods,  more  es- 
pecially if  it  occur  in  parts,  abounding  in  the 
cellular  element.  The  facility  of  the  diagnos- 
tic, as  to  physical  signs,  will  be  relative  to  se- 
veral circumstances,  such  as  the  superficiality, 
or  depth  of  the  collection,  the  mode  in  which 
the  pus  is  diffused,  its  quantity,  its  liability,  on  ac- 
count of  situation,  to  be  confounded  with  aneu- 
rismal  or  other  tumours,  the  nature  or  fluidity 
of  the  pus  itself,  the  degree  of  distension  which 
it  makes  upon  its  cyst,  its  being  masked  by 
a strong,  thick,  and  unyielding,  aponeurosis, 
&c. 

The  existence  of  an  abscess  is  readily  recog- 
nized when  the  fluid  forms  a tumour  near  or 
under  the  surface,  presenting  a soft,  salient, 
deep,  red,  blueish,  or  whitened  point  in  the  cen- 
tre, or  when  the  covering  of  the  tumour  is  thin, 
and  the  matter  of  the  collection  is  fluent ; 
under  these  circumstances,  the  local  characte- 
ristic sign,  fluctuation,  will  be  most  manifest. 
In  order  to  determine  the  undulation  of  the 
fluid,  we  should  proceed  in  the  following  man- 
ner : the  side  of  the  tumour  should  be  covered 
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with  the  palm  of  the  left  hand,  or  the  ends  of  the 
fingers  united ; slight  shocks  should  then  be 
communicated  to  the  opposite  side,  with  the 
fingers  of  the  right  hand.  Under  the  impul- 
sion the  fluid  of  the  abscess  is  agitated,  and  the 
left  hand  reposing  upon  the  tumour,  perceives 
clearly  the  movement  of  the  fluid  displaced  by 
the  impetus.  The  left  hand  should  be  kept 
in  perfect  repose,  for  if  the  fingers,  covering 
different  parts  of  the  tumour,  are  made  to 
press  on  it  alternately,  the  sensation  will  be 
much  less  defined ; and  in  a case  of  obscure 
or  deep  seated  abscess,  such  a mode  of  inves- 
tigating would  be  of  no  value,  as  the  sensation 
would  not  differ  sensibly  from  the  vibration  ob- 
tained from  parts  in  a state  of  simple  engorge- 
ment. But  though  recognizing  fluctuation  as 
one  of  the  principal  physical  signs  of  abscess, 
it  is  right  we  should  be  on  our  guard  against 
some  of  the  illusions  of  touch.  The  inflam- 
matory swelling  of  the  cellular  tissue,  when  it 
is  loose,  free,  and  highly  extensible,  commu- 
nicates an  elastic  feel,  which  simulates  fluctua- 
tion ; this  is  particularly  the  case  on  the  back 
of  the  hand,  and  in  the  vicinity  of  the  articula- 
tions : the  infiltration  of  serum  may  simulate 
the  undulation  of  pus  in  the  same  manner. 
The  dartos,  when  the  testicle  is  inflamed,  is 
thus  infiltrated  without  there  being  a hydro- 
cele; and  rheumatism,  produces  effusion  in  the 
neighbourhood  ofjoints,  which  may  also  impose 
upon  the  practitioner. 

The  physical  signs,  however,  form  but  a 
part  of  the  groundwork  of  the  diagnostic  of 
abscess.  In  addition  to  these,  there  are  others 
no  less  remarkable  and  important,  some  of  a 
local  and  some  of  a constitutional  nature. 
The  change  from  inflammatory  engorgement 
to  the  maturation  of  pus  has  its  peculiar  signs, 
which  are  developed  with  the  progress  of 
the  malady  in  the  part  itself : the  intensity  of 
the  inflammation  somewhat  abates,  the  heat, 
redness,  and  symptomatic  fever  diminish  ; the 
character  of  the  pain  is  altered  from  a quick, 
burning,  pungent  throbbing,  to  one  in  which  a 
sense  of  fulness  and  weight  predominates ; the 
tumour  becomes  larger ; and,  softer,  and  finally, 
the  epiderm  is  separated  from  the  derm.  At 
some  period  while  these  changes  were  taking 
place,  most  commonly  towards  the  end,  consti- 
tutional symptoms  have  arisen,  manifesting 
themselves  in  the  larger  and  softer  pulse,  and 
in  short  irregular  rigors,  which  are  felt  over 
the  back,  dowrn  the  loins  and  inferior  extremi- 
ties, &c. 

The  rapidity  with  which  these  phenomena 
succeed  each  other,  as  well  as  their  intensity, 
depends  on  the  violence  of  the  preceding  in- 
flammation, and  the  extent  of  the  suppuration. 
If  the  irritation  be  slight,  and  the  pus  formed 
in  small  quantity,  the  constitutional  disturb- 
ance will  be  slight  also,  and  sometimes  imper- 
ceptible ; when,  on  the  other  hand,  they  are 
considerable,  the  symptoms  attain  their  maxi- 
mum of  intensity. 

If  the  ulcerative  process  be  suspended  be- 
fore the  collection  reaches  the  skin,  a perma- 
nent centre  of  irritation  succeeds  to  the  violent 
inflammation,  through  which  the  suppuration 
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was  first  established  ; the  abscess  remains  un- 
opened, its  walls  thicken  and  become  the  seat 
of  latent  or  chronic  inflammation,  the  signs 
characterizing  which,  are  soon  shown : the 
pulse  is  small  and  frequent,  the  appetite  fasti- 
dious or  null,  the  hands  and  feet  are  hot  and 
dry,  irregular  or  nightly  sweats  break  out,  and 
the  strength,  consumed  in  the  struggle  of  hectic 
fever,  fails  more  or  less  rapidly,  in  proportion 
to  the  extent  and  situation  of  the  abscess,  the 
sound  or  deteriorated  habit  of  the  patient,  &c. 

When  the  physical  signs  are  fully  manifested, 
and  they  coincide  with  the  remission  of  the 
inflammatory  symptoms,  with  a sense  of  weight 
in  the  part,  and  irregular  rigors,  there  can  be 
no  doubt  of  the  formation  of  an  abscess  ; but 
pus  is  often  formed  without  any  remarkable 
manifestation  of  local  or  constitutional  pheno- 
mena, or  at  least  they  may  be  so  obscure  and 
latent,  as  to  require  the  nicest  discrimination 
to  detect  them.  Pus  maybe  formed  in  the  liver, 
kidneys,  mediastinum,  mesentery,  ovaries,  and 
other  internal  organs,  without  any  more  frank 
indication  of  their  existence,  than  that  of  some 
vague  and  indefinite  sense  of  weight,  or  pain  in 
the  part.  The  obscurity,  or  even  total  ab- 
sence of  such  indication,  is  the  subject  of  com- 
mon remark  with  every  pathologist,  as  con- 
nected with  the  development  of  those  purulent 
collections  which  take  place  in  the  liver,  lungs, 
pleura,  brain,  &c.  after  amputation,  the  extir- 
pation of  tumours,  falls,  &c.  (See  Purulent 
Depot.) 

In  such  cases,  that  is,  w'hen  the  internal 
organs  are  the  seat  of  inflammation  and  the 
depot  of  pus,  if  the  local  phenomena  are  ob- 
scure or  entirely  wanting,  we  must  help  the 
diagnostic  by  investigating  the  general  state 
of  the  patient,  and  the  changes  or  perversion 
of  the  functions  of  the  suspected  organ.  Un- 
der such  circumstances,  we  should  take  ac- 
count of  the  frequency  of  the  pulse,  the  heat 
and  dryness  of  the  skin,  the  intensity  of  the 
thirst,  and  examine,  according  to  the  case,  the 
manner  in  which  the  brain,  lungs,  the  digestive 
and  urinary  organs,  &c.  perform  their  func- 
tions. In  spite,  howrever,  of  every  precaution 
and  care  in  these  cases,  as  well  as  in  those  of 
abscess  even  of  the  cellular  tissue,  at  a dis- 
tance from  the  surface,  or  masked  by  thick 
and  inextensible  parts,  it  will  be  often  impossi- 
ble to  discover  the  purulent  collection.  Take, 
for  example,  the  case  of  an  abscess  formed  in 
the  deep  intermuscular  cellular  tissue  of  the 
thigh  ; the  pain  preceding  the  formation  of 
the  pus  may  be  too  inconsiderable  to  attract 
attention ; the  swelling,  extensive  and  unde- 
fined, tends  rather  to  obscure  than  elucidate 
the  nature  of  the  case ; the  skin  remains  unal- 
tered : the  abscess  is  formed  before  there  is 
any  ground  even  to  suspect  its  existence. 

The  obscurity  is  not  removed  till  the  quan- 
tity of  the  fluid  becomes  considerable,  and 
even  then  it  does  not  furnish  the  physical 
signs  of  its  presence  with  anything  like  the 
same  clearness,  as  in  the  extensive  superficial 
collection.  Pressing  the  swollen  mass  at  dif- 
ferent points  with  the  fingers,  or  embracing  it 
more  amply  with  the  whole  hands,  will  not  ob- 
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tain  for  the  surgeon  the  same  evidence  of  fluc- 
tuation. In  such  cases,  however,  there  is  one 
indication  which  we  should  not  fail  to  look  for, 
viz.,  the  doughy  state  of  the  soft  parts  external 
to  the  purulent  collection.  This  pasty  con- 
dition of  the  subcutaneous  cellular  tissue,  in 
the  absence  of  well  marked  fluctuation,  is  a 
valuable  addition  to  the  other  remote,  sympa- 
thetic, and  functional  signs  of  abscess,  tending, 
if  the  rational  signs  be  also  present,  to  dispel 
all  doubt  in  diagnosticating  deep  seated  abscess 
of  the  limbs,  of  which  it  is  by  some  surgeons 
deemed  an  almost  unerring  indication.  It 
will  guide  us  also  in  discovering,  in  conjunc- 
tion with  those  signs,  pus  formed,  either  in  the 
articulations,  or  in  the  organs  occupying  the  ca- 
vities of  the  body.  The  detection  of  purulent 
collections  in  obscure  cases  nevertheless  fre- 
quently requires  the  exercise  of  great  judg- 
ment, habit,  and  tact. 

When  an  abscess  has  been  developed  slowly 
in  deep-seated  parts,  and  its  investing  cyst  has 
acquired  considerable  thickness,  the  diagnostic 
is  difficult ; the  collection  may  be  mistaken  for 
a tumour  of  encysted,  steatomatous,  or  other 
nature,  and  it  will  only  be  by  taking  into  ac- 
count the  previous  degree  of  irritation,  by 
seeking  to  appreciate  the  fluctuation  however 
obscure,  the  greater  or  less  defined  circum- 
scription of  the  tumour,  and  by  carefully  ob- 
serving its  progressive  increase,  that  the  con- 
duct of  the  practitioner  will  be  most  safely 
guided. 

The  recognition  of  pus  formed  between  the 
interstices  of  muscle,  covered  by  thick  and  in- 
extensible  aponeurosis,  is  also  a matter  of  much 
difficulty  ; and  though  local  and  constitutional 
symptoms  will  often  run  high,  the  practitioner 
will  still  remain  much  embarrassed,  and  the 
more  so,  as  the  limiting  the  ravages  which 
the  pus  may  occasion  depends  entirely  on  his 
promptitude  in  giving  issue  to  it.  If  an  ab- 
scess of  this  kind  be  not  timely  detected,  and 
the  matter  evacuated  artificially,  it  may  oc- 
casion irreparable  mischief.  We  must  not 
wait  till  the  fluctuation  is  unequivocally  evi- 
dent, for  if  we  wait  for  such  an  event,  or  leave 
the  matter  to  its  unchecked  course,  it  will 
have  time  to  fuse  along  the  tendinous  expan- 
sions, burrow  in  the  interstices  of  the  muscles, 
detaching  them  from  each  other  and  from  the 
bones,  denude  the  latter  of  their  periosteum, 
which  it  softens  or  inflames,  or  arrive  at  some 
neighbouring  articulation  or  natural  cavity 
which  it  may  invade.  In  order  to  diminish 
the  obscurity  which  attaches  to  the  formation 
of  abscess  under  aponeurotic  or  fascial  expan- 
sions, it  is  of  the  highest  importance  to  the 
practical  surgeon  to  study  carefully  the  situa- 
tions, direction,  degree  of  resistance,  and  the 
natural  apertures  of  those  aponeuroses  under 
which  abscesses  are  observed  to  take  place. 
Accurate  data  on  these  points  will  give  him 
great  confidence  in  discriminating  and  pre- 
dicting the  issues  in  such  cases  ; and  for  this 
purpose  we  cannot  do  better  than  refer  him 
to  the  excellent  work  of  Blandin  on  this  sub- 
ject. 

The  difficulty  sometimes  depends  on  the 


mode  in  which  the  pus  is  contained  in  the 
parts  in  which  it  is  formed  ; as  when  the  con- 
taining cyst  is  very  tense  from  the  quantity  of 
the  pus,  and  is  at  the  same  time  deep-seated ; 
on  the  other  hand,  pus  is  sometimes  diffused 
in  the  loose  cellular  tissue,  infiltrating  its 
areoles,  and  not  collected  into  one  cavity,  or 
bounded  by  a distinct  membrane  ; when  fluc- 
tuation is  sought  for,  it  is  not  detected,  the 
pus  is  merely  displaced  and  driven  into  other 
points,  and  the  surface  does  not  spring  up 
again,  but  remains  pitted  as  in  common  oedema ; 
this  circumstance  sometimes  adds  to  the  ob- 
scurity of  sub-aponeurotic  abscess  also  ; instan- 
ces of  this  kind  will  be  observed  under  the 
pectoral  muscles. 

Superficial  abscess  occurring  secondarily,  or 
subsequently  to  inflammation  of  an  internal 
organ  may  be  sometimes  overlooked,  in  conse- 
quence of  the  attention  remaining  exclusively 
fixed  on  the  primitive  seat  of  the  inflammation ; 
thus  abscess  in  the  perineum,  or  in  the  spongy 
body  of  the  urethra  sympathetic  with  ureth- 
ritis may  be  overlooked  : the  same  observa- 
tion will  also  hold  with  regard  to  cystitis,  ab- 
scess being  here  known  to  occur  in  the  cellular 
tissue  behind  the  muscles,  above  the  pubis, 
&c.  In  such  cases  the  inflammation  is  propa- 
gated from  the  neighbouring  organ  to  the  sur- 
rounding or  vicinal  cellular  tissue,  suppura- 
tion terminates  the  inflammation  in  the  latter 
case,  while  resolution  succeeds  the  former, 
though  the  cellular  tissue  was  only  involved  in 
the  inflammation,  secondarily,  and  as  it  were 
by  continuity  ; thus  the  walls  of  the  abdomen 
present  abscesses  after  peritonitis,  the  medias- 
tinum and  walls  of  the  chest  after  pleuritis,  the 
cellular  tissue  in  the  cheek  or  gums  after  tooth- 
ache, &c.  Abscesses  developed  externally 
to  serous  membranes  after  effusion  has  taken  f 
place  into  their  cavities,  though  constituting  ' 
a distinct  disease,  are  produced  by  the  influ- 
ence of  this  same  sympathy  or  continuity. 

Abscesses  formed  in  the  mucous  membranes 
of  the  outlets  of  the  body,  are  in  point  of  fa- 
cility of  recognition  on  the  same  level  as  those 
formed  superficially,  such  as  in  the  mouth,  the 
lower  end  of  the  rectum,  vagina,  &c. 

In  phlegmonous  abscess,  the  symptoms  may 
be  recognized,  and  the  matter  detected  almost 
as  soon  as  formed.  We  have  the  reverse  of 
this  in  the  symptomatic  abscess ; here  all  is 
obscure,  slow,  and  uncertain,  till  the  external 
fluctuating  tumour  becomes  apparent.  The 
tumour  itself  is  not  painful  nor  inflamed,  nor 
is  there  any  expectation  of  its  appearance  ex- 
cited, by  any  previous  sensation  acknowledged 
by  the  patient ; for  the  pain,  heaviness,  incon- 
venience, stiffness,  or  fulness  which  may  be 
felt  in  the  parts  in  which  the  pus  is  being 
formed,  are  insufficient  to  awaken  suspicion. 
These  however,  with  difficulty  of  respiration, 
dull  sound  in  the  lower  part  of  the  chest,  puf- 
fed or  swollen  abdomen,  marked  alteration  of 
one  or  more  of  the  vertebrae,  irregular  fever, 
night  sweats,  and  the  effects  of  pressure  on  the 
double  organs  contained  in  the  pelvis,  will  con- 
tribute to  show  the  nature  of  the  case  ; the 
collection  itself  will  be  rendered  more  mani- 
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fest  when  the  patient  is  in  the  erect  posture ; 
the  matter  gravitates,  and  if  the  course  which 
it  has  taken  in  its  descent  be  large  and  direct, 
a sensible  movement  of  flux  and  reflux  may  be 
determined  by  the  hand,  the  undulation  being 
traceable  to  some  extent  up  the  abdomen  ; its 
elasticity  and  fulness  are  also  increased  by 
coughing  or  straining,  or  deeply  inspiring. 
On  the  other  hand,  if  the  patient  is  in  the 
recumbent  posture  the  tumour  diminishes. 
Some  constitutions  are  known  to  present  a 
sort  of  suppurative  idiosyncrasy,  the  formation 
of  pus  occurring  upon  the  slightest,  and  often 
w'ithout  any  ostensible  cause.  When  such  a 
disposition  of  the  economy  is  known  to  exist, 
it  will,  of  course,  in  doubtful  cases,  be  taken 
into  account  in  establishing  the  diagnosis. 
This  disposition  is  developed  in  a remarkable 
manner  in  some  acute  diseases,  as  in  confluent 
variola,  gastro-intestinal  inflammations,  by 
the  suppression  of  accustomed  evacuations  in 
soft,  pale,  and  lymphatic  habits. 

Diseases  that  differ  entirely  from  the  nature 
of  abscess  are  liable  to  be  confounded  with 
tumours  of  this  nature.  Aneurismal  sacs  have 
been  opened  for  abscesses,  and  an  abscess  from 
its  contiguity  to  large  vessels,  in  the  axilla  and 
popliteal  space  for  instance,  has  been  left  un- 
opened from  a fear  of  its  being  an  aneurismal 
and  not  a purulent  tumour.  Certain  physical 
signs  in  such  obscure  cases  are  of  great  utility 
in  guiding  the  surgeon  to  a correct  judgment ; 
amongst  others,  the  conical  elevation  of  the 
purulent  tumour  in  the  middle,  and  the  gra- 
dual diffusion  or  sinking  of  the  base  of  the 
tumour  at  its  circumference. 

Prognostic  of  Abscess. — Between  the  two 
extremes  of  a superficial  phlegmonous  speck 
of  matter,  and  an  extensive  abscess  formed  in 
the  depth  of  our  organs,  of  course  there  is  a 
vast  field  to  exercise  the  surgeon’s  skill  in 
prognostic  ; the  former  unimportant,  almost 
imperceptible,  and  impeding  in  no  wise  the 
healthy  action  of  the  powers  of  life  ; the 
latter  disturbing  those  powers,  arresting  or 
destroying  organic  functions,  and  proving  ne- 
cessarily, and  more  or  less  rapidly,  fatal.  The 
gravity  of  an  abscess  depends  on  the  one 
hand  on  its  extent,  and  on  the  other  hand  on 
the  nature  and  importance  of  the  parts  in 
which  the  matter  is  formed ; frequently  this 
last  is  the  only  important  consideration,  and 
the  abscess  proves  destructive  of  life  whether 
it  be  extensive  or  not.  On  this  account  abs- 
cesses in  reference  to  their  seat  or  situation 
in  the  brain,  lungs,  heart,  liver,  kidneys,  all 
organs  essential  to  life,  or  in  the  neighbour- 
hood of  such  organs,  such  as  infiltrations  of 
pus  in  the  cellular  tissue  of  the  abdomen,  and 
of  the  pelvis  after  peritoneal  inflammations,  or 
operations  performed  on  these  parts,  are  more 
unfavourable  than  when  they  are  situated  su- 
perficially, or  in  the  interior  of  members  or 
articulations. 

The  next  in  point  of  gravity  are  those 
which  are  symptomatic  of  a lesion  of  the  ver- 
tebrae, the  abscess  by  congestion,  and  gene- 
rally all  collections,  wherever  situated,  or  from 
whatever  cause  produced,  which  are  extensive, 


and  which  furnish  pus  in  too  great  quantity. 
We  do  not  however  mean  to  state,  that  all 
abscesses  of  this  kind,  or  even  of  internal 
organs  essential  to  life,  particularly  when  na- 
ture prepares  an  outlet,  are  necessarily  fatal ; 
this  would  be  contrary  to  experience.  But 
under  such  circumstances  we  may  affirm,  that 
the  cases  terminating  favourably  are  not 
sufficiently  numerous  to  entitle  them  to  be 
regarded  in  any  other  light  than  that  of  for- 
tunate exceptions.  It  is,  therefore,  wholly 
impossible  to  determine  in  a general  manner, 
whether  a patient  with  abscess  by  congestion 
can  be  surely  rescued  from  his  disease  by  the 
resources  of  art  or  not.  The  first  step  to- 
wards even  a probability  in  this  respect  should 
be  grounded  on  an  exact  knowledge  of  the 
seat  and  nature  of  the  affection,  upon  which 
the  abscess  by  congestion  depends.  A sim- 
ple psoitis,  although  accompanied  with  ex- 
tensive inflammation  of  the  cellular  tissue,  and 
furnishing  matter  of  a large  abscess,  but  without 
any  constitutional  affection  of  the  neighbouring 
vertebrae,  will  evidently  be  attended  with 
much  less  danger,  even  though  the  neighbour- 
ing vertebrae  be  denuded,  than  when  the  col- 
lection has  sprung  from  a caries  of  those  bones. 
When  the  cavity  of  the  abscess  is  extensive,  and 
its  sides  altered  from  the  healthy  structure, 
when  they  have  become  thickened  and  cartila- 
ginous, and  when  the  external  openings  have 
become  fistulous,  the  drain  to  which  the  consti- 
tution is  exposed  from  the  absence  of  all  dis- 
position in  the  parts  to  heal  renders  the  fate  of 
the  patient  very  doubtful.  But  even  under 
these  unfavourable  circumstances,  amelioration, 
and  ultimate  recovery  are  not  to  be  despaired 
of.  Instances  of  cure  are  recorded  of  Pott’s 
disease  of  the  vertebrae,  accompanied  with 
congestive  abscess.  Several  remarkable  cases 
attest  the  curability  of  abscess  by  congestion, 
under  its  severest  forms.  It  was  observed  that 
the  pus  was  absorbed  and  replaced  by  gaseous 
fluid,  which  in  its  turn  was  removed,  and  the 
accidental  cavity  was  obliterated.  Dupuy- 
tren  observed  in  several  subjects,  partially 
obliterated  tracks,  terminating  at  the  vertebrae, 
in  which  he  could  still  discern  the  debris  of 
tuberculous  matter,  but  the  pus  had  been  to- 
tally absorbed,  and  the  traces  of  disease  of  the 
vertebrae  were  alone  discernible ; and  in  another 
case  of  angular  curvature  of  the  vertebral  co- 
lumn, in  which  the  bodies  of  several  vertebrae 
had  been  destroyed,  the  whole  wras  perfectly 
healthy  and  consolidated  ; the  psoas  of  the  left 
side  was  wasted  to  a mere  fibrous  cord,  the 
purulent  cavity  had  disappeared  without  leav- 
ing any  trace,  either  of  pus  or  tuberculous 
matter.  Such  terminations,  however,  can  only 
be  confidently  looked  for  under  very  favour- 
able circumstances,  and  when  the  abscesses 
remain  unopened ; when  they  become  fistulous, 
the  case  is  all  but  hopeless.  Nevertheless  the 
prognosis  is  in  most  cases  unpromising,  as  it 
requires  the  concurrence  of  many  favourable 
circumstances,  aided  by  the  efforts  of  art,  to 
bring  about  a fortunate  termination.  The  ex- 
tent of  the  purulent  cavity  in  the  sympto- 
matic abscess  adds  much  to  the  peril  of  the 
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patient,  although  the  prognosis  is  neverthe- 
less to  be  deduced  chiefly  from  the  nature  and 
extent  of  the  primitive  affection.  One  of  the 
most  favourable  symptoms  that  can  occur  in 
these  cases  is  the  resorption  of  the  pus  ; when 
this  occurs,  as  it  rarely  does,  the  prognosis 
becomes  altogether  favourable,  for  it  coincides 
with  a favourable  change  in  the  primitive  affec- 
tion which  ceases  to  make  progress,  and  ulti- 
mately disappears.  When  on  the  other  hand 
the  purulent  focus  is  vast,  its  walls  are  thickened, 
its  surface  chronically  inflamed,  and  its  tracks 
fistulous,  the  complications  become  truly  for- 
midable, the  efforts  of  art  are  unavailing,  and 
the  patient’s  doom  is  all  but  inevitable.  The 
rapidity  with  which  a fatal  termination  arrives 
depends  on  various  circumstances  ; if  the  re- 
cent openings  of  the  abcess  become  large  and 
fistulous,  and  the  suppuration  abundant ; if 
the  caries  be  extensive,  and  the  abscess  spa- 
cious and  direct  in  its  course  outwards,  the 
digestion  is  soon  disturbed,  fever  is  kindled 
up,  nocturnal  sweats  set  in,  the  body  wastes, 
a colliquative  diarrhoea  takes  place,  which  can- 
not be  moderated,  and  the  patient  expires  in 
the  last  degree  of  exhaustion. 

The  extent  or  volume  of  an  abscess,  in  every 
case,  has  more  or  less  influence  on  the  result 
which  may  arise  from  it.  In  an  abscess  of 
large  volume,  the  danger  will  be  less  in  pro- 
portion to  the  mobility  of  its  walls ; or,  in 
other  words,  of  their  power  of  constantly  ac- 
commodating themselves  to  the  quantity  or 
bulk  of  the  purulent  matter  : but  on  the  other 
hand  if  the  sides  of  the  abscess  be  fixed  by 
reason  of  their  connexion  with  immoveable 
parts,  the  access  of  air  into  the  body  of  the 
tumour  upon  the  partial  expulsion  of  the  pus  is 
facilitated,  a circumstance  which  acts  unfa- 
vourably as  to  the  degree  of  inflammation 
which  follows,  the  prolongation  of  the  suppu- 
ration, and  the  ultimate  cicatrization  of  the 
cavity.  It  has  been  already  noticed  that  in 
the  abscess  of  slow  formation,  or  cold  abscess 
as  it  is  called,  the  walls  are  comparatively 
thicker  and  more  distinctly  organized  than  in 
the  hot  and  rapidly  formed  abscess ; this 
difference  of  condition  has  a marked  influence 
on  the  progress  of  the  affection.  The  vi- 
vacity of  the  inflammation  in  the  latter  case  is, 
so  to  speak,  extinguished  upon  the  formation 
of  the  pus,  which  being  treated  as  a foreign 
body  and  removed  by  art,  leaves  the  parts 
weli  disposed  to  heal,  which  they  accordingly 
do  very  rapidly  : in  the  former  the  walls  are 
thickened,  and  even  in  some  instances  have 
become  solid  and  fibrous  ; while  in  this  state 
they  will  not  adhere,  and  cannot  do  so  until 
such  time  as  a new  action  shall  so  change  their 
texture  as  to  fit  them  for  cicatrization. 

Superficial  collections  are  less  dangerous 
than  those  that  are  deep-seated.  Among  the 
latter,  however,  there  are  many  which  have 
the  same  advantages  in  this  respect  as  those 
which  point  to  the  surface,  such  as  abscesses 
of  the  throat,  pharynx,  tonsils,  &c. ; other 
abscesses  also,  although  situated  in  the  sub- 
stance of  internal  organs,  participate  in  this 
advantage  on  account  of  their  proximity  or 


communication  with  other  organs  which  have 
a natural  outlet  to  the  surface  of  the  body  : 
thus  an  abscess  in  the  lung  may  be  spontane- 
ously evacuated  through  the  bronchial  tube ; 
and  in  the  liver,  kidneys,  walls  of  the  bladder, 
stomach,  and  intestines,  a ready  and  salutary 
issue  is  often  afforded  by  the  intestinal  canal. 
But  as  respects  the  termination  of  abscesses, 
the  most  favourable,  as  it  has  been  already 
stated,  is  that  in  which  the  pus  is  absorbed,  as 
it  dispenses  at  once  with  any  painful  surgical 
interference,  and  saves  the  patient  from  all 
the  consequences  of  protracted  suppurations. 

In  conclusion,  it  will  be  observed  that  in 
general  the  innocuity  or  danger  of  purulent 
collections  depends  on  their  volume,  situation, 
progress,  &c.  But  we  should  not  omit  to 
state,  that  there  are  instances  of  abscesses  oc- 
curring in  different  parts  of  the  body  during 
the  course  of  acute  diseases,  particularly  in 
severe  fevers  accompanied  with  gastrointes- 
tinal lesions,  and  in  which  their  appearance  has 
the  most  marked  influence  on  the  progress 
and  termination  of  those  diseases. 

These  abscesses  are  frequently  indicative 
of,  and  are  a consequence  of,  a change  in  the 
irritation  prevailing  in  important  organs  ; and 
when  such  is  the  case,  their  appearance  is 
eminently  salutary,  except  when  the  abscess  is 
formed  in  an  organ  essential  to  life.  Examples 
of  this  species  of  abscess  denominated  critical, 
occur  under  the  strong  sheath  of  the  parotid 
gland  in  gastro-encephalitis,  about  the  angle 
of  the  jaw,  in  the  ear,  in  the  groin,  in  cer- 
tain mild  cases  of  the  plague,  in  the  axilla, 
&c.  These  critical  abscesses  are  accompanied 
with  marked  remission  of  the  previous  symp- 
toms. On  the  other  hand,  when  they  do  not 
coincide  with  a transfer  or  cessation  of  the  ir- 
ritation from  the  organs  already  labouring, 
they  constitute  a formidable  feature  of  the 
case. 

Treatment  of  Abscess. — The  curative  indi- 
cations of  abscess  may  be,  to  a certain  extent, 
inferred  from  what  has  been  already  laid  down 
in  the  preceding  part  of  this  article  ; the  ter- 
minations, as  it  has  been  already  stated,  are, 
1st,  The  spontaneous  absorption  of  the  mat- 
ter ; 2nd,  Its  evacuation  through  ulcerous 
openings.  But  it  may  also  happen  that  the 
pus  may  remain  stationary  in  its  cavity,  ab- 
stracted as  if  it  were  a foreign  body,  isolated  by 
an  accidental  cyst  from  the  living  actions  of  the 
economy  ; this,  however,  is  not  a termination, 
but  rather  an  indefinite  protraction  of  the  dis- 
ease, which  sooner  or  later  will  require  the  aid 
of  art  to  effect  a cure  : in  this  state,  absorption 
of  the  matter  may  be  promoted  by  the  appli- 
cation of  a blister  to  the  tumour. 

When  nature  is  left  to  her  own  resources, 
she  relieves  the  parts  from  the  matter  which 
distresses  and  impedes  their  functions  by  one 
or  other  of  these  modes  ; and  when  art  inter- 
feres, it  cannot  do  otherwise  than  imitate  her. 
The  precise  line  of  conduct  which  the  sur- 
geon may  adopt  in  any  given  case,  must 
mainly  depend  on  the  judgment  he  may  form 
with  reference  to  all  its  circumstances.  But 
his  efforts  are  limited  to  the  excitement  of  the 
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process  of  absorption  on  the  one  hand,  or  to 
the  evacuation  of  the  pus,  and  the  providing 
for  the  adhesion  of  the  parts  by  proper  in- 
ternal treatment  and  dressings  on  the  other. 

The  matter  of  an  Abscess  is  sometimes  absorbed. 
— An  abscess,  when  left  to  itself,  like  serous 
effusions  in  the  natural  cavities,  or  infiltrations 
in  the  cellular  tissue,  will  sometimes  be  dis- 
persed ; the  pus  is  absorbed  either  slowly  or 
rapidly,  the  cavity  in  which  it  was  deposited 
is  effaced,  the  fluctuation  of  the  fluid  and  the 
tumour  which  it  formed  can  be  no  longer 
recognized.  The  process  is  effected  by  the 
sole  and  unassisted  efforts  of  nature,  with  or 
without  any  remarkable  phenomena ; or  while 
the  abscess  disappears  in  one  place,  another 
forms  in  a distant  part ; or  finally,  the  resolu- 
tion of  t he  local  inflammation,  and  the  absorp- 
tion of  the  matter,  are  accompanied  by  some 
sudden  and  remarkable  evacuations,  such  as 
diarrhoea,  copious  urine,  depositing  abundant 
sediment,  viscid  and  odorous  sweats,  &c.  : 
such  cases  are  not  unfrequent. 

As  resolution  is  the  best  termination  of 
inflammation,  so  is  resorption  the  best  also 
either  of  purulent  collections  or  of  serous 
effusions  ; and  whenever  any  reasonable  hope 
of  such  an  event  can  be  entertained,  from  a 
due  and  salutary  excitement  of  the  powers  of 
the  economy,  it  should  not  be  lost  sight  of. 
Allusion  has  been  already  made  to  the  case 
observed  by  Mr.  Wilmot,  in  which  the  pus  of 
a psoas  abscess  was  absorbed,  and  in  which 
every  trace  of  induration  was  finally  dispersed 
by  the  use  of  a bandage  and  compress  wet 
with  a strong  decoction  of  oak  bark  and  alum. 
Mr.  Crowther  has  also  been  successful  in  dis- 
persing large  collections  of  matter  without 
opening  them.  When  the  surgeon  aims  at 
effecting  the  absorption  of  the  matter,  he  em- 
ploys, according  to  circumstances,  internal  or 
external  remedies,  or  both  conjointly  ; for  the 
former,  purgatives,  diuretics,  diaphoretics,  al- 
teratives, emetics,  etc. ; for  the  latter,  fric- 
tions, with  various  stimulating  substances,  as 
iodine,  muriate  of  ammonia,  mercury,  local 
bleeding  with  leeches,  blisters,  cold  or  hot 
effusions  with  simple  or  mineral  waters,  hem- 
lock, bath,  good  air,  &c.  This  imitation  of 
nature  is,  however,  at  best  but  a gross  one  ; 
for  while  she,  for  the  most  part,  effects  her 
purpose  without  much  observable  commotion, 
art  can  only  produce  a similar  result  by  momen- 
tarily perturbing  the  actions  of  the  economy. 

It  is  not  by  any  means  an  easy  matter  to 
determine  in  what  cases  the  surgeon  ought  to 
endeavour  to  promote  the  resorption  of  the 
matter ; but  nevertheless  we  may  state  gen- 
erally in  what  description  of  cases  such  an 
event  has  been  observed  to  occur,  either  spon- 
taneously or  by  the  effect  of  internal  or  re- 
vulsive medication.  The  resorption  of  matter 
takes  place  most  commonly  from  abscesses 
formed  in  the  lymphatic  ganglions.  In  such 
cases,  internal  medication  may  be  attended 
with  salutary  effects ; but  the  practitioner 
should  proceed  with  great  caution,  and  hold 
himself  ready  to  resign  his  hopes  of  succeed- 
ing in  this  point  as  soon  as  his  first  efforts  to 


effect  the  dispersion  of  the  abscess  are  found 
to  be  fruitless,  and  particularly  if  the  stomach 
and  bowels  are  too  highly  disturbed  or  irri- 
tated by  the  action  of  the  medicines  employed. 

External  applications  are  observed  to  be 
most  successful  in  the  case  of  chronic  abscess 
where  the  inflammation  is  moderate  ; in  such 
cases,  iodine,  muriate  of  ammonia,  affusions, 
mercurial  frictions,  flying  blisters,  &c.  may 
effect  the  dispersion  of  the  collection  ; but 
here  again,  our  conduct  must  be  cautious, 
for  if  they  do  not  conduce  to  the  end  in  view, 
they  may  render  the  local  inflammation  more 
active,  and  thus  tend  to  the  spontaneous  open- 
ing of  the  tumour  contrary  to  the  wishes  of 
the  surgeon.  On  the  other  hand,  the  matter 
will  in  some  instances  be  absorbed,  while  the 
treatment  is  directed  to  the  maturation  of  the 
collection  with  a view  to  artificial  or  spon- 
taneous opening.  Thus  while  the  surgeon  is 
combating  the  local  pain,  redness,  heat,  and 
tension  by  means  of  local  bleeding,  emollient 
applications,  &c.  the  tumour  diminishes,  the 
fluctuation  becomes  less  and  less  distinct,  and 
the  matter  is  absorbed.  This  event,  however 
unlooked  for,  is  nevertheless  easily  accounted 
for.  Doubtless  the  continuation  of  the  local 
stimulation  which  first  gave  rise  to  the  puru- 
lent collection  is  one  of  the  chief  causes  of  its 
gradual  increase  ; for  as  long  as  it  possesses 
any  great  degree  of  intensity,  the  cyst  of  the 
abscess  remains  vascular,  tense,  and  painful, 
and  its  exhalation  is  continually  adding  to  the 
quantity  of  pus  already  formed  : the  quantity 
and  rapidity  of  this  exhalation  bears  the  same 
direct  relation  to  the  intensity  of  the  local 
irritation,  that  the  absorption  of  the  matter, 
when  it  occurs,  does  to  the  abatement  and 
final  extinction  of  the  inflammatory  action  in 
the  tissues  surrounding  the  pus.  Under  the 
influence  of  simple  antiphlogistic  treatment  of 
the  case  we  are  now  contemplating,  the 
balance  between  exhalation  and  absorption  is 
turned  in  favour  of  the  latter,  and  this  condi- 
tion being  maintained  by  persistence  in  the 
antiphlogistic  action,  the  pus  is  gradually  re- 
moved, and  the  cure  is  obtained  spontaneously. 
One  word  will  suffice  to  expose  the  advan- 
tages arising  out  of  the  antiphlogistic  course. 
When  the  inflammation  runs  high  in  the  walls 
of  the  purulent  cyst,  the  cyst  treats  the  con- 
tained fluid  as  a foreign  body,  from  which  it 
seeks  to  be  relieved,  but  if  the  local  irritation 
be  appeased,  the  pus  is  not  so  irreconcileably 
offensive  to  the  powers  of  the  organism,  is  not 
treated  necessarily  as  a foreign  body,  but  may 
be  absorbed.  Examples  of  the  dispersion  of 
abscess  are  not  few,  more  particularly  in  the 
lymphatic  ganglions,  and  in  articular  inflamma- 
tions. But  whether  the  absorption  of  the 
matter  be  effected  or  not,  the  effect  of  the 
antiphlogistic  treatment  on  the  abscess  is  in 
itself  useful  and  salutary  ; when  such  treat- 
ment of  abscess  is  adopted  and  steadily  follow- 
ed out,  the  wall  of  the  abscess  is  less  vascular, 
less  disposed  to  be  excessively  distended,  the 
matter  is  better  circumscribed,  and  when  eva- 
cuated, the  surrounding  parts  are  more  sus- 
ceptible of  speedily  reuniting.  If  therefore 
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this  plan  has  been  resorted  to  before  any 
fluctuation  is  perceptible  in  the  tumour  it  will 
not  be  improper  to  persevere  in  it,  even  after 
the  matter  is  formed.  The  propriety  of  this 
mode  of  treatment  will  be  still  more  obvious, 
if  we  suppose  a case  in  which  the  previous 
local  irritation,  being  moderate,  the  progress 
towards  suppuration  is  slow,  and  matter  is 
formed  in  the  centre  of  the  tumour,  while  its 
circumference  presents  still  an  engorged  and 
hard  circle.  In  such  a case,  the  maturation 
of  the  abscess,  and  preparation  for  its  speedy 
cicatrization,  will  be  best  provided  for  by  local 
depletion,  emollients,  &c.  The  original  irrita- 
tion, as  well  as  that  still  kept  up  by  the  pre- 
sence of  pus,  and  the  engorgement  of  the  sur- 
rounding tissues,  upon  which  the  reaccumn- 
lation  of  the  matter  so  mainly  depends,  will 
thus  be  most  efficiently  combated.  The  same 
reasoning,  resting  upon  the  same  data,  obtains, 
in  relation  to  the  absorption  of  the  matter  in 
the  symptomatic  abscess  ; for  when  in  conse- 
quence of  diseased  bone,  either  in  a vertebra, 
or  the  articular  head  of  a bone,  matter  is 
formed  and  directed  in  various  courses  to- 
wards the  surface,  the  abscess  is  but  a compli- 
cation added  to  the  primitive  affection,  a con- 
secutive extension  of  the  inflammatory  process 
into  new  tissues  : but  if  it  was  deemed  proper 
before  the  pointing  of  an  abscess  in  a distant 
part,  that  the  primitive  affection  in  the  verte- 
bras, or  the  articulation,  should  be  combated  by 
the  insertion  of  issues  on  each  side  of  the 
spinal  column,  or  in  the  neighbourhood  of  the 
joint,  by  blisters,  rest,  and  the  exhibition  of 
internal  remedies  suited  to  the  constitution  of 
the  patient,  the  formation  of  the  consecutive 
abscess  would  form  no  just  ground  for  depart- 
ing from  a plan  of  treatment  upon  which  the 
cure,  and  the  absorption  of  the  matter  itself, 
may  ultimately  if  not  wholly  depend.  The 
formation  of  matter,  therefore,  in  a part  w hich 
is  suffering  from  irritation,  w'hich  may  have 
been  combated  by  capillary  depletion,  fur- 
nishes no  indication  against  the  continuance 
of  such  treatment ; a counter  indication  to 
the  practice  can  only  arise  from  the  general 
state  of  the  patient. 

There  are  tw'o  kinds  of  abscesses  which  are 
little  or  not  at  all  disposed  to  this  sort  of  termi- 
nation : the  one,  the  acute  and  rapidly  formed 
abscess,  accompanied  w'ith  all  the  inflamma- 
tory phenomena  in  a high  degree  ; collections 
of  this  kind  quickly  point,  and  either  burst, 
or  require  evacuation  : the  other,  the  chronic 
abscess  with  thickened  cyst.  This  condition 
of  tissue  must  be  modified  by  a different 
mode  of  stimulation,  before  agglutination  of 
the  sides  of  the  abscess  can  take  place.  In 
some  subjects,  who  have  been  enfeebled  by 
disease,  or  in  whom  the  lymphatic  temperament 
prevails,  there  appears  to  be  a ready  disposi- 
tion, a diathesis,  to  the  formation  of  pus.  In 
such  cases,  the  facility  with  which  the  pus  is 
resorbed  is  quite  as  remarkable  as  that  with 
which  it  is  formed,  and  all  the  secretions  con- 
curring in  the  elimination  of  the  matter, 
seem,  while  the  process  is  taking  place,  to 
put  on  a puriform  character.  A secondary 


irritation  supervening  in  the  secreting  sur- 
faces or  organs,  the  slight  local  irritation 
which  preceded  the  formation  of  the  matter 
seems  to  be  extinguished,  the  collection  is 
dispersed,  and  the  matter  is  eliminated  by  the 
ordinary  channels  of  the  economy. 

There  arc,  besides,  certain  circumstances 
which  should  have  due  weight  with  the  sur- 
geon, even  when  he  does  not  entertain  the 
hope  of  being  ultimately  successful  in  effecting 
the  absorption  of  the  matter ; it  will  not  for  ex- 
ample be  proper  to  open  an  abscess,  when  once 
the  matter  is  formed,  in  a person  of  decided 
lymphatic  or  scrofulous  habit,  without  before- 
hand employing  such  general  and  medical 
treatment,  as  will  usefully  modify  such  con- 
stitutions. The  evacuation  of  the  matter  in 
these  cases  is  subordinate  to  the  restoration 
of  the  vital  energies,  and  will  be  attended 
with  the  best  results,  only  when  the  general 
amendment  of  the  patient  shall  have  been 
fully  provided  for. 

Opening  of  Abscess  and  subsequent  Dressing. 
— Let  us  now  suppose  that  all  our  efforts  to 
prevent  the  formation  of  matter,  or  to  procure 
its  absorption  when  formed,  have  been  fruit- 
less ; the  question  of  the  time  and  mode  of 
opening  the  abscess  naturally  arises,  and  is 
of  considerable  importance,  as  certain  abs- 
cesses require  to  be  opened  before  they  are 
matured,  while  the  evacuation  of  others  may 
be  beneficially  retarded. 

The  opening  of  an  abscess  is  urgent  , nay  can- 
not be  safely  delayed,  when  it  has  been  produced 
by  the  extravasation  from  their  natural  reser- 
voirs or  channels  of  the  soft  or  fluid  secretions 
of  the  body,  such  as  the  urine,  faeces,  blood,  tears, 
saliva,  milk,  bile,  &c.  (see  Urinary  and  Ster- 
coral Abscess.)  The  termination  in  such 
cases  is  but  a mixed  state  of  suppuration  and 
gangrene.  The  surgeon  must  quickly  prevent 
the  extravasating  matter  from  extending  to 
parts  still  sound,  at  the  peril  of  seeing  the  in- 
tegrity of  those  parts,  and  life  itself  destroyed. 
Mention  has  been  already  made  of  the  gravity 
of  certain  abscesses  developed  in  the  walls  of 
the  great  visceral  cavities,  in  the  groin,  under 
the  pectoral  muscle,  and  in  the  vicinity  of  the 
great  articulations  ; to  these  may  be  added, 
collections  in  the  neighbourhood  of  the  larynx, 
pharynx,  and  trachea,  which  impede  the  free 
functions  of  respiration  and  deglutition.  When 
matter  is  formed  under  the  strong  fibro-cellu- 
lar  fascia,  behind  the  sterno-cleido-mastoid 
muscle,  the  strength  of  this  fascia  is  so  great, 
that  the  matter  is  pent  narrowly  up,  producing 
excessive  tension  and  pain,  and  the  pus  must 
fuse  under  the  clavicle,  towards  the  upper  part 
of  the  chest  or  axilla.  An  early  evacuation  in 
all  such  cases  is  obviously  desirable,  and  even 
necessary,  to  save  the  patient  from  the  danger 
of  irruption  into  the  internal  cavities,  or  from 
the  irnminency  of  suffocation.  In  the  same 
order  we  should  also  class  those  collections, 
which,  being  accompanied  with  high  inflamma- 
tory phenomena,  are  developed  rapidly  in 
parts  abounding  in  the  adipose  and  cellular 
element,  such  as  the  vicinity  of  the  rectum, 
the  margin  of  the  anus,  the  groins,  the  axillary 
15 
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and  popliteal  regions,  the  sides  of  the  neck. 
Irritation,  arising  in  the  cellular  tissue,  finds 
every  condition  favourable  to  its  propagation, 
and  thus  is  speedily  extended ; to  prevent, 
therefore,  those  unlimited  denudations,  those 
suppurative  dissections  of  parts,  an  early  open- 
ing is  absolutely  indispensable.  It  is  a matter 
of  common  remark,  that  an  abscess  is  slow  in 
pointing  externally  in  proportion  to  the  ex- 
tent of  loose  cellular  structure  in  which  it  is 
allowed  to  fuse  unopposed.  These  cases  re- 
quire, in  a special  manner,  to  be  treated  by 
soothing  applications  and  local  depletion. 

In  so  far  the  conduct  of  the  surgeon  is  easi- 
ly dictated  ; but  the  indications  for  early  open- 
ing may  be  in  the  highest  degree  imperative, 
while  the  symptoms  are  so  obscure  as  to 
give  rise  to  considerable  embarrassment.  We 
have  often  seen  experienced  practitioners  he- 
sitate in  these  circumstances,  and  not  unfre- 
quently,  upon  a too  hasty  decision,  open  tu- 
mours in  which  not  a drop  of  pus  could  be  de- 
tected. The  obscurity  in  such  instances  may 
depend,  as  has  been  already  stated,  upon  the 
matter  being  deeply-seated,  and  masked  by 
unyielding  aponeurosis,  and  great  circumspec- 
tion and  tact  are  necessary  to  enable  us  to 
form  a right  judgment ; account  should  be 
taken  of  the  degree  of  the  preceding  inflam- 
mation, the  functions  that  may  have  been 
disturbed,  as  connected  either  with  the  sup- 
posed seat  of  the  matter,  or  as  appertaining  to 
the  constitutional  phenomena  characteristic  of 
its  formation,  the  doughy  condition  of  the 
parts,  the  ill  circumscribed  state  of  the  tumour, 
and  the  fluctuation  itself,  however  obscure, 
before  the  incision  of  the  parts  is  made. 
These  cases  occur  most  commonly  in  the  inter- 
stices of  the  muscles  of  the  thigh,  the  arm,  the 
fore-arm,  the  sole  of  the  foot,  and  in  the  ten- 
dinous sheaths  (see  Thecal  Inflammation)  ; 
the  importance  of  limiting  the  ravages,  perhaps 
irreparable,  which  the  pus  would  make  if  it 
remained  undiscovered,  is  sufficiently  great  to 
challenge  the  highest  and  most  careful  exer- 
cise of  patience,  tact,  and  skill  the  surgeon  can 
bring  to  the  consideration  of  the  case.  As  soon 
as  the  anterior  signs,  the  cellular  empatement, 
and  a feeling  of  fluctuation,  though  obscure, 
are  all  present,  he  is  justified  in  making  his 
incisions,  to  prevent  the  more  serious  mischief 
which  might  arise  from  delay,  although  the 
depth  of  the  matter  from  the  surface  may  be 
considerable. 

Another  motive  for  the  early,  and  even  pre- 
mature opening  of  an  abscess,  will  be  found  in 
the  case  where  its  progress  is  attended  with 
intolerable  pain,  great  constitutional  disturb- 
ance, and  even  convulsions,  loss  of  appetite, 
sleep,  &c.,  and  when,  from  the  nature  of  the 
parts  abounding  with  nerves  and  blood-vessels 
in  connexion  with  aponeurosis  and  tendinous 
sheaths,  or  the  violence  of  the  inflammation, 
there  is  excessive  tension  and  danger  of  stran- 
gulation of  blood-vessels  and  nerves,  and  gan- 
grene (see  Anthrax)  ; or  when  the  compres- 
sion of  large  vessels,  such  as  the  jugular  veins, 
threatens  suffocation,  or  cerebral  conges- 
tion. In  such  circumstances  the  chief  consi- 


deration is  to  shield  the  patient  from  peril, 
whatever  may  be  the  inopportunity  of  laying 
open  the  collection,  as  regards  the  tumour  it- 
self ; as  to  wait  for  the  maturation  of  it  might 
be  tantamount  to  sacrificing  the  patient’s  life. 
In  such  cases,  opening  a way  for  the  matter 
will  not  be  sufficient ; the  dangerous  tension  of 
the  parts  must  be  relieved  by  free  incisions. 

Much  caution  is  also  requisite  in  the  treat- 
ment of  abscess,  formed  in  visceral  organs, 
contained  in  the  natural  cavities  of  the  body, 
which  points  externally ; for  if  it  be  an  object 
to  evacuate  the  pus,  it  is  still  more  important 
to  prevent  the  escape  of  the  matter  into  the 
cavity  in  which  the  suppurating  organ  is  con- 
tained ; an  event  which  can  only  be  insured  by 
deferring  the  evacuation  until  the  adhesions, 
which  cut  off  the  communication  with  the  se- 
rous cavity,  are  fully  established.  The  evi- 
dences of  this  adhesion  will  be  found  in  the 
active  sympathy  of  the  skin  with  the  suppu- 
rating organ  ; it  becomes  painful,  hot,  tense, 
red,  and  distended,  and  its  centre  points. 

In  general,  it  may  be  laid  down,  that  chro- 
nic abscesses,  with  thickened  walls,  should  be 
opened  when,  in  spite  of  the  previous  treat- 
ment, they  show  a disposition  to  extend ; cure 
by  the  absorption  can  no  longer  be  expected, 
the  matter  must  be  evacuated,  and  the  sooner 
it  is  done  the  better. 

The  opening  of  congestive  or  symptomatic 
abscess  does  not  exactly  fall  under  this  gene- 
ral rule.  We  have  said  already,  that  the  fatal 
issue  in  such  cases  is  in  general  hastened  by 
the  opening,  and  the  admission  of  air  into  the 
cavity  of  the  abscess  ; at  all  events,  the  for- 
midable character  of  the  symptoms  and  rapi- 
dity of  their  march  most  commonly  date  from 
that  period.  It  is,  therefore,  desirable,  while 
general  treatment  is  directed  to  the  cause  of 
the  disease,  that  the  period  of  opening  should 
be  put  off  as  long  as  possible.  But  while  we 
seek  to  secure  this  advantage,  we  must  be 
mindful  that  we  do  not  obtain  it  at  too  great  a 
sacrifice.  We  should  not,  through  dread  of 
the  consequences  of  opening,  defer  it  until  the 
pus  has  burrowed  to  a great  distance,  and  the 
covering  of  the  abscess  becomes  so  thin,  as  to 
threaten  an  extensive  rupture.  In  this  case, 
opening  does  not  mean  entire  evacuation. 
Dupuytren  prefers  even  an  early  opening,  to 
allowing  an  unlimited  extension  of  the  abscess, 
and  states,  on  the  authority  of  numerous  cases, 
that  an  opening  may  be  made  in  the  early 
stage  without  any  great  risk  of  serious  conse- 
quences : the  opening  after  some  time  be- 
comes fistulous,  and  furnishes  a favourable  exit 
for  the  pus  and  osseous  debris.  But  the  chances 
of  so  favourable  an  issue  depend  much  on  the 
good  state  of  the  patient’s  bodily  health,  the 
integrity  of  the  strength  and  appetite,  and  the 
smallness  of  volume  of  the  abscess. 

When  he  used  to  treat  symptomatic  abs- 
cess in  this  manner,  he  always  insisted,  in  a 
special  manner,  that  there  should  be  no  sus- 
pension of  the  means  directed  to  the  cure  of 
the  primitive  lesion  of  the  vertebrae,  or  articu- 
lations ; and  this,  perhaps,  will  go  far  to  ac- 
count for  the  successes  he  speaks  of. 
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Modes  of  opening  Abscesses. — When  puru- 
lent collections  occur  in  the  tonsils,  pharynx, 
behind  the  walls  of  the  oesophagus,  of  the 
glottis,  and  even  in  the  larynx,  they  may  be 
sometimes  evacuated  by  the  use  of  an  emetic, 
as  those  occurring  in  the  course  of  the  intes- 
tinal canal,  particularly  near  the  rectum,  may 
be  by  the  administration  of  a purgative. 
When  the  wall  of  the  abscess  is  thin  upon 
the  mucous  membrane  of  the  oesophagus  or 
rectum,  the  commotion  produced  by  the  ef- 
forts of  vomiting  or  purging  will  often  suffice 
to  effect  the  bursting  of  the  abscess  ; the  cure 
immediately  follows.  But  though  many  reasons, 
such  as  the  inaccessibility  of  the  abscess,  or  the 
pusillanimity  of  the  patient,  may  induce  us  to 
give  a trial  to  an  emetic,  in  such  cases  we 
should,  nevertheless,  when  there  is  any  coun- 
ter-indication to  this  plan,  arising  out  of  the 
state  of  the  patient’s  health, — if  there  be  irri- 
tation of  the  stomach,  marked  by  dryness  and 
redness  of  the  tongue, — it  should  be  most  care- 
fully avoided  ; for  this  would  be  but  incurring  a 
great  risk  for  an  uncertain  good.  But  when  the 
tongue  is  soft,  large,  and  slightly  coated,  the 
mouth  and  pharynx  foul  with  thick  viscid  mu- 
cus, and  there  is  no  sensibility  at  the  epigaster, 
then  there  is  a prospect  of  the  action  of  the 
emetic  being  followed  with  good  effect.  It 
should  be  added,  that  the  bursting  of  abscess 
in  the  mouth,  pharynx,  and  rectum,  is  not  un- 
frequently  promoted  by  gargles  and  lave- 
ments. The  emollients  in  these  cases  act  in 
the  same  manner  as  the  maturative,  employed 
in  subcutaneous  abscess  to  hasten  the  arrival 
of  the  matter  to  the  surface,  by  the  softening 
of  the  skin,  and  the  stimulation  of  the  purulent 
cyst. 

When  the  suppuration  is  fully  established, 
and  shows  a tendency  to  accumulate  rather 
than  to  be  resorbed,  it  will  be  the  surgeon’s 
duty  to  evacuate  the  matter,  and  for  this  pur- 
pose several  modes  may  be  employed  ; that 
by  incision  being  by  far  the  most  expeditious, 
simple,  and  generally  employed. 

The  instrument  most  commonly  employed 
for  this  purpose  is  a spring-opening  bistouri,  as 
it  possesses  several  advantages  in  respect  of 
solidity  and  the  capability  of  being  wielded, 
over  the  abscess  lancet,  which  is  now  but  little 
used  in  any  case.  The  mode  of  performing 
the  operation  is  very  simple  (see  Incision  for 
a more  minute  description).  The  situation 
in  which  the  opening  should  be  made,  as  well 
as  the  extent  and  number  of  them,  will  vary 
according  to  the  circumstances  of  the  case  ; 
in  general,  however,  they  should  not  be  so 
long  or  deep  as  the  older  surgeons  were  in  the 
habit  of  making  them  ; for  independently  of 
the  deformity  of  a large  cicatrix,  the  speedy 
healing  of  the  abscess  is  rather  retarded  than 
hastened  by  those  unnecessarily  extensive  divi- 
sions of  the  whole  superficial  paries  covering 
the  collection  of  matter.  However,  when  an 
abscess  is  deep-rooted,  the  incision  must  of 
necessity  be  extensive  ; the  object  being  in 
these  cases  to  secure  a sufficient  opening  for 
the  exit  of  the  matter  without  fear  of  its 
closing  up  too  soon. 


In  general  it  will  be  proper,  whenever  prac- 
ticable, to  make  the  opening  at  the  most  de- 
pending part  of  the  collection,  in  order  that  its 
own  weight  may  favour  its  evacuation.  But 
this  will  often  be  impossible  ; for  in  some  in- 
stances an  extensive  abscess  will  have  ripened 
and  pointed  in  the  centre,  while  the  matter, 
at  its  most  depending  point,  is  still  at  a con- 
siderable distance  from  the  surface.  In  such 
a case,  the  opening  may  be  made  where  the 
abscess  has  pointed,  care  being  taken  when 
the  dressings  are  changed  to  prevent  lodgment 
of  the  matter,  by  pressing  upon  its  circum- 
ference and  lower  part  in  particular.  When 
the  collection,  for  due  motives,  is  opened  at 
its  thinnest  and  most  prominent,  and  not  at  its 
lowest  point,  the  inconvenience  may  be  reme- 
died to  a great  extent,  when  it  is  possible,  by 
position  aided  by  gentle  and  gradual  compres- 
sion, making  the  matter  tend  towards  the  open- 
ing. But  when  this  cannot  be  effected,  and  still 
more  especially  when  the  purulent  cavity  is 
irregular,  ramifying  amongst  the  resisting 
parts,  thus  forming  smaller  cavities  having  but 
narrow  connexions  with  the  parent  focus,  it 
becomes  imperative  to  make  multiplied  coun- 
ter-openings, under  the  penalty,  if  neglected, 
of  the  retained  pus  becoming  stagnant  and  de- 
composed ; in  which  condition  it  loses  all 
relation,  however  remote,  to  the  living  parts, 
reacting  upon  them  as  dead  deleterious  matter. 

The  absorption  of  this  putrescent  fluid, 
differing  toto  caelo  in  its  qualities  from  pus,  is 
speedily  followed  by  fever,  loss  of  appetite, 
diarrhoea,  rapid  wasting  ; the  sources  of  nutri- 
tion are  stopped,  and  the  patient  falls  into 
extreme  marasm.  These  counter-openings 
should  be  made  as  soon  as  the  necessity  for 
them  is  discovered,  and  should  be  numerous 
enough  to  obviate  every  impediment  to  the 
free  exit  of  the  matter.  They  may  be  made 
either  by  pressing  the  pus  into  each  of  the 
small  cavities,  and  dividing  it  with  the  bis- 
touri, when  thus  swelled  up  with  matter,  or 
by  passing  a director  or  female  sound  into 
the  superior  opening  until  it  reaches  the 
bottom  of  the  cavity,  when  the  wall  is  divided 
on  the  point  of  the  instrument.  The  effect 
of  this  practice  is  speedily  manifested ; sleep 
and  appetite  return,  the  system  throws  off  the 
putrid  poison  it  had  been  imbibing,  and  the 
healing  process  sets  in  in  the  upper  abscess. 

The  dressing  after  an  opening  has  been 
made  is  by  no  means  unimportant.  When 
the  irritation  is  still  unabated,  it  will  be  highly 
useful  to  allow  the  wound  to  bleed,  and  the 
abscess  to  unload  itself,  before  any  dressing  is 
applied  ; the  walls  should  not  be  pressed 
painfully  in  order  to  force  the  matter  out,  as 
this  would  tend  to  keep  up  irritation,  and 
could  have  no  good  effect.  Whenever  the 
engorgement  of  the  purulent  cyst  or  sur- 
rounding parts  is  considerable,  which  is  always 
the  case  when  circumstances  compel  the  pre- 
mature opening  of  the  abscess,  the  parts 
should  be  covered  with  cataplasms  or  other 
emollients.  This  treatment  is  principally  in- 
dicated in  the  acute  abscess. 

How  opposite  our  treatment  in  chronic 
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and  symptomatic  abscess ! A large  opening 
in  the  case  of  a symptomatic  abscess  would 
not  fail  to  induce  all  the  bad  consequences  of 
the  sudden  introduction  of  air  within  an 
excitable  and  extensive  cyst.  A different 
mode  of  opening,  namely,  by  successive  small 
punctures  is  therefore  adopted  in  such  cases. 
But  even  here  there  is  some  variety  in  the 
mode  of  making  the  punctures.  Some  prac- 
titioners use  a needle,  the  same  as  that  em- 
ployed in  evacuating  anasarcous  collections  of 
the  limbs,  scrotum,  &c.,  or  a cataract  needle  ; 
in  the  latter  case,  a cupping  glass  is  placed 
over  the  small  puncture  in  order  to  pump  out 
the  matter,  at  the  same  time  that  it  prevents 
the  access  of  the  air.  In  the  Hotel-Dieu  of 
Paris,  the  puncture  is  made  with  a thin-bladed 
bistouri.  The  skin  is  drawn  on  one  side  so 
as  to  be  rendered  tense  in  the  part  where  the 
puncture  is  to  be  made  ; the  retraction  of  the 
skin  is  kept  up  until  the  quantity  of  matter 
desired  is  evacuated  ; it  is  then  relaxed,  and, 
regaining  its  natural  position,  the  opening 
made  in  it  no  longer  corresponds  with  that  of 
the  cyst.  By  this  method  the  jet  of  pus  is  of 
tolerable  volume,  and  can  be  stopped  as  soon 
as  the  bulk  of  the  tumour  has  fallen  a little. 
The  period  for  repeating  the  puncture  will  de- 
end on  the  rapidity  with  which  the  pus  is  ex- 
aled ; the  proper  time  will  be  when  the  tumour 
has  again  become  tense.  It  is  important  when 
the  matter  has  been  drawn  off,  that  the  little 
orifice  shall  be  properly  closed  :.lhe  adhesive 
plaister  used  for  this  purpose  should  be  fresh 
and  good,  and  should  be  placed  double  on  the 
opening  ; and  once  placed  it  should  not  be  re- 
moved, but  rather  be  allowed  to  fall  off.  It  will 
contribute  much  to  a favourable  issue,  if  the  air 
can  be  perfectly  excluded,  or  admitted  only  in 
such  small  quantities  as  gradually  to  accustom 
the  interior  of  the  cyst  to  its  presence.  It 
will  happen  upon  the  first,  second,  or  third 
puncture  that  the  cyst  becomes  irritated, 
painful,  and  tense,  accompanied  with  constitu- 
tional disturbance,  colic,  diarrhoea,  and  vom- 
iting ; but  these  symptoms  are  much  less  in- 
tense and  obstinate  than  when  the  air  has 
been  suddenly  and  largely  admitted ; they 
soon  yield  to  proper  treatment,  local  and 
general,  and  become  less  and  less  manifest  at 
each  successive  puncture.  While  this  is  taking 
place,  the  maintenance  of  the  general  health, 
the  gradual  diminution  of  the  tumour  at  each 
successive  puncture,  and  the  progress  of  ame- 
lioration in  the  primitive  lesion,  inspire  hope 
of  a favourable  termination.  Sooner  or  later, 
however,  whether  we  have  to  deal  with  a 
large  chronic  abscess  or  a symptomatic  collec- 
tion, the  period  arrives  when  the  small  orifice 
resulting  from  the  puncture  will  not  heal ; it 
remains  open,  and  is  often  enlarged  by  breaking 
into  one  or  more  of  the  preceding  ones.  The 
advantage  of  the  treatment  by  successive 
punctures  will  then  be  evident.  Had  they 
been  delayed  till  the  collection  thinned  the 
surface  and  burst  extensively,  the  symptoms 
of  reaction  consequent  upon  the  free  admission 
of  air  would  not  only  be  intense,  but  in  all 
probability  incontrollable  for  the  future  ; but 
thus  in  a manner  habituated  to,  and  prepared 


for  its  impression,  the  walls  of  the  cyst  are  less 
susceptible  of  a high  and  baneful  excitement, 
and  the  constitution  of  the  patient  is  not  perilled 
so  much  by  the  suddenness  and  severity  of  the 
shock.  Nor  is  this  all ; for  as  the  procession  of 
the  symptoms  is  hereby  checked,  there  is  time 
to  combat  for  success  against  the  constitutional 
lesion  in  which  the  abscess  originated.  This 
method  receives  extensive  application  in  the 
French  hospitals,  being  preferred  in  cases  of 
empyema  and  other  analogous  collections,  as 
well  as  in  that  of  symptomatic  abscess.  Puru- 
lent collections  are  also  sometimes  evacuated 
by  passing  a seton  through  the  tumour  which 
they  form  ; and  this  with  a view  to  the  slow 
evacuation  of  the  fluid,  as  well  as  to  excite  a 
healthy  action  in  the  walls  of  the  cyst.  The 
practice  is  grounded  on  the  notion  that  the 
vieche  introduced  into  the  wound  permits  a 
capillary  oozing  out,  of  the  pus,  while  its  vo- 
lume prevents  any  sudden  or  considerable  flow 
of  it : but  this  will  be  the  case  for  a short 
time  only.  The  engorgement  of  the  small 
orifices  occupied  by  the  vieche  soon  subsides, 
and  the  matter  escapes  continually  and  with- 
out further  check ; the  vieche  soon  comes 
into  painful  contact  with  the  lining  membrane  of 
the  abscess  which  it  irritates  and  thus  retards, 
or  opposes  the  cicatrization  of  the  cavity.  The 
operation  itself,  as  well  as  the  subsequent 
dressings,  are  besides  very  painful,  while  the 
treatment  is  more  protracted,  and  the  cure  is 
not  more  certain  than  by  incision. 

In  some»rare  cases,  it  may  be  necessary  to 
employ  a trephine  to  liberate  the  matter  of  an 
abscess.  M.  Roux  relates  a case  in  which  a 
collection  of  matter  within  the  cranium  was 
indicated  by  an  external  abscess,  which  com- 
municated with  it  through  a perforation  of  the 
bones  of  the  skull ; this  may  happen,  according 
to  this  surgeon,  whether  the  primitive  collection 
has  been  formed  between  the  cranium  and  dura 
mater,  or  whether  it  is  circumscribed  in  the 
cavity  of  the  arachnoid.  The  patient,  upon 
whom  M.  Roux  applied  the  trephine  with 
success,  was  seventeen  years  old  ; the  abscess 
of  the  arachnoid  had  existed  four  years,  under 
the  right  parietal  bone,  and  communicated 
externally  through  an  ulceration  in  the  dura 
mater,  and  an  opening  in  the  parietal  bone  : 
there  was  a fistulous  opening  of  the  soft  parts. 
In  this  case,  however,  it  should  be  remarked, 
that  M.  Roux  had  not  to  contend  with  the 
obscurity  and  uncertainty  of  diagnosis  which 
commonly  exist  in  cases  of  abscess  within  the 
cranium,  (see  Head,  Trephine,)  and  which 
must  forbid  the  practice.  The  application 
of  the  trephine  may  be  also  required  in  cases 
of  abscess  of  the  mediastinum.  Matter 
formed  in  the  mass  of  cellular  tissue,  between 
the  cavities  of  the  pleura,  will  not  only 
betray  its  presence  by  lever,  and  wasting,  and 
by  the  impediment  it  creates  to  the  functions 
of  the  heart  and  lungs,  but  also  by  its  working 
out  at  the  sides  or  inferior  part  of  the  ster- 
num, wearing  its  way  through  the  bone  itself. 
But  the  pus  must  have  actually  shown 
itself,  before  we  should  resort  to  the  applica- 
tion of  the  trephine  ; the  mere  rational  signs, 
such  as  the  dull  sound  under  the  sternum,  the 
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dyspnoea,  the  doughy  condition  of  the  integu- 
ments, the  hectic  fever,  nightly  sweats,  and 
other  symptoms  indicative  of  internal  irrita- 
tion will  not  be  sufficient,  because  they  may 
be  characteristic  of  very  different  affections. 
Another  mode  of  opening  is  that  by  caustic  ; 
the  necessity  for  employing  it  arises  from 
particular  conditions  connected  with  the  origin, 
the  situation,  or  the  state  of  the  purulent 
collection.  In  the  case  of  an  abscess,  origin- 
ating in  an  organ  contained  in  the  splanchnic 
cavities,  and  pointing  externally,  if  the  integu- 
ment be  not  sufficiently  inflamed  to  satisfy 
us  that  adhesion  has  been  firmly  established 
between  it  and  the  serous  membrane,  the 
opening  should  not  be  attempted  by  any  other 
mode.  These  observations  apply  more  espe- 
cially to  certain  abscesses  of  the  liver  and 
gall  bladder.  When  the  caustic  is  applied, 
and  the  adhesions  are  not  sufficiently  organ- 
ized, the  inflammation  it  excites  hastens  and 
completes  the  process  of  their  formation,  so 
that  before  it  bursts  forth,  there  is  no  longer 
any  thing  to  be  apprehended  from  the  extra- 
vasation of  the  matter  into  the  cavity.  (See 
Abdomen.) 

In  certain  glandular  inflammations  of  the 
groin  and  axilla,  when  the  whole  tumour  is 
completely  softened,  and  the  skin  seems  to 
have  lost  the  support  of  the  subjacent  cellular 
tissue  to  a great  extent,  it  is  often  advisable 
to  open  the  collection  by  means  of  caustic  ; 
this  method  is  adopted  in  the  case  of  venereal 
bubo  at  the  Hopital  des  Veneriene  in  Paris. 
In  the  chronic  abscess  of  limited  extent,  the 
practice  is  also  advantageous.  The  caustic 
generally  employed  is  the  potassa  fusa  ap- 
plied in  small  quantities  over  the  abscess,  in 
the  same  manner  and  with  the  same  precau- 
tion to  prevent  its  spreading,  as  in  the  case 
of  the  insertion  of  an  issue.  (See  Caustics.) 
The  time  during  which  the  caustic  remains 
applied,  and  the  quantity  of  the  caustic  must 
be  according  to  the  extent  of  opening  desired, 
and  the  expedition  with  which  it  is  deemed 
advisable  to  empty  the  collection.  In  the 
case  of  the  small  chronic  abscesses,  accom- 
panied by  feeble  marks  of  inflammation,  it 
will  be  proper  to  wait  for  the  matter  till  the 
eschar  drops  off  of  itself ; in  the  meanwhile, 
it  determines  a salutary  irritation  in  the  puru- 
lent sac,  which  is  much  more  disposed  to 
cicatrize  as  soon  as  it  is  emptied,  than  it 
would  otherwise  have  been.  The  same  mode 
of  irritation  is  attended  with  similar  good 
effect  when  excited  in  the  skin,  which  has 
been  so  thinned  by  the  progress  of  the  abs- 
cess as  to  be  almost  entirely  deprived  of  its 
nutrient  vessels.  In  these  cases  when  incision 
is  had  recourse  to,  the  thin  skin  often  pe- 
rishes, or  refuses  to  cicatrize  with  the  bottom  of 
the  tumour,  and  the  surgeon  is  obliged  to 
remove  it,  by  painful  resection,  followed  by 
tedious  suppuration  before  the  wound  can  be 
cicatrized,  and  when  cicatrization  takes  place 
the  scars  are  unsightly.  (See  Cicatrix.) 

Sometimes  the  persistence  of  the  suppura- 
tion, and  the  impossibility  of  healing  an  abs- 
cess, depends  on  the  irritation  of  a foreign 
body  pent  up  in  the  suppurating  cavity.  It 


should  be  sought  for  and  immediately  extracted. 
In  other  cases,  the  wasting  of  the  patient  is  so 
great,  that  surfaces,  otherwise  sufficiently  dis- 
posed to  unite,  continue  their  suppurative 
action  from  mere  absence  of  contact,  or  from 
the  immobility  of  the  parts  with  which  they 
are  connected.  Instances  are  seen  in  the 
fistulous  openings  which  are  thus  kept  up  in 
the  popliteal  and  axillary  regions,  at  the  margin 
of  the  anus,  &c. : the  cure  here  is  promoted 
by  generous  diet,  good  air,  moderate  exercise, 
&c.  Suppuration  is  often  sustained  solely  in 
consequence  of  a cachectic,  or  general  bad 
state  of  the  patient.  In  persons  of  lymphatic 
or  scorbutic  habits,  or  who  have  suffered  from 
long  continued  mercurial  action,  the  respira- 
tion of  deleterious  gases,  &c.,  suppurative 
action  is  easily  excited  in  a wound,  and  pro- 
longed without  any  appreciable  cause.  In 
these  cases,  the  suppuration  itself  is  of  little 
importance,  and  the  cure  is  best  effected  by 
such  hygeienic  and  medical  management  as 
is  best  calculated  to  remedy  the  particular 
organic  vitiation,  on  which  the  persistence  of 
the  suppuration  depends.  The  whole  organ- 
ism must  be  healthily  modified,  before  we 
can  excite  it  to  the  formation  of  those  ad- 
hesions of  which  it  seems  to  be  incapable,  and 
upon  which  the  cure  depends. 

But  whether  the  opening  of  an  abscess 
takes  place  spontaneously,  or  by  one  of  the 
artificial  modes  above  alluded  to,  the  subse- 
quent treatment  is  very  simple.  True,  it  may 
be  advisable  to  enlarge  the  spontaneous  open- 
ing when  too  small,  but  the  treatment  in 
either  case  will  be  the  same  ; and  not  taking 
account  of  lesions  of  remote  and  important 
organs  upon  which  an  abscess  may  depend, 
the  local  treatment  consists  only  of  cleanliness, 
and  the  free  exit  of  the  matter.  The  duty  of 
the  surgeon  now  is  to  provide  for  the  gradual 
evacuation  of  the  matter,  and  the  successive 
approximation  of  the  walls  of  the  cavity  in 
which  it  had  been  formed  ; the  agglutination 
of  the  lips  of  the  wound  or  orifice  must 
therefore  be  prevented ; this  is  done  by  the 
insertion  of  a small  pledget  of  lint  smeared 
with  simple  ointment : it  however  should  not 
plug  up  the  opening,  but  be  loose  enough  to 
permit  the  gradual  escape  of  the  matter.  If  on 
the  other  hand,  the  sides  of  the  orifice  remain 
parted  from  each  other,  the  dressings  may  be 
flat,  and  so  arranged  as  to  afford  a certain 
degree  of  support,  which  may  be  gradually 
accommodated  to  the  diminution  of  the 
cavity  until  it  at  last  becomes  so  wholly  com- 
pressive as  to  hasten  the  cicatrization  in  a re- 
markable manner. 

Such  are  the  general  rules  which  will  be 
found  applicable  in  the  treatment  of  puru- 
lent collections ; the  particular  rules  to  be 
observed  in  the  management  of  local  ab- 
scesses will  be  found  under  their  respective 
heads. 

It  will  be  now  necessary  to  notice  certain 
abscesses  occurring  in  particular  situations, 
for  which  no  distinct  place  is  set  apart  in  this 
work. 

We  stated  at  the  outset  that  purulent  effu- 
sions in  the  natural  cavities  did  not  come 
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within  the  strict  sense  of  our  definition  of  the 
word  abscess.  But  purulent  collections  are 
formed  in  the  natural  cavities,  whether  mu- 
cous, serous,  or  articular,  and  in  such  a manner 
as  to  present  all  the  true  characters  of  abscess. 
There  is  a striking'  difference  between  the 
matter  of  those  effusions  which  take  place  in 
serous  cavities,  and  that  of  an  abscess  properly 
so  called.  The  nature  of  the  fluid  is  different 
from  that  of  true  pus,  and  seems  to  be  com- 
posed of  serum,  mixed  up  and  made  yellow 
by  coagulable  lymph,  or  the  matter  of  false 
membranes  (see  Empyema).  In  the  case  of 
the  true  abscess,  the  cavity  is  far  from  being 
co-extensive  with  the  general  cavity  in  which 
it  happens  to  be  formed  ; the  collection  oc- 
cupies but  a limited  portion  of  the  cavity, 
being  circumscribed  by  adhesions,  or  mem- 
branous partitions  whereby  the  isolation  of 
the  matter  is  as  perfect  as  that  of  an  abs- 
cess developed  in  the  cellular  tissue  alone. 
Treating  of  purulent  collections  developed  in 
these  situations,  it  is  merely  for  the  conve- 
nience of  phraseology,  that  they  are  spoken 
of  as  being  formed  in  the  natural  cavities,  for 
the  cavity  in  which  the  pus  is  formed  does 
not  belong  to  the  natural  one,  having  been 
cut  off  from  it  by  the  adhesive  process. 

Abscess  in  serous  membranes. — In  serous 
membranes  the  formation  of  matter  is  always 
partial,  owing  to  the  rapid  production  of  the 
adhesions  above-mentioned.  Abscesses  of  this 
kind  are  formed  frequently  in  the  pleura,  peri- 
toneum (see  Abdomen),  and  in  the  arach- 
noid. Matter  confined  in  the  pleura  may  be 
evacuated,  either  by  the  corresponding  surface 
of  the  thorax,  through  the  intercostal  spaces  ; 
or  internally  through  the  substance  of  the 
lung,  until  it  is  evacuated  by  the  bronchi ; 
those  of  the  peritoneum,  through  the  abdo- 
minal walls,  or  through  the  intestinal  canal ; 
and  mention  has  been  made  of  a case  in  a 
preceding  part  of  this  article,  in  which  the 
pus  made  its  way  through  the  bones  of  the 
cranium.  (See  Head.) 

Abscesses  in  mucous  cavities. — Abscesses  may 
be  formed  in  the  walls  of  mucous  cavities,  as 
in  the  stomach,  bladder,  &c. ; but  they  are 
far  from  favouring,  to  an  equal  extent,  as  the 
serous  membranes,  the  formation  of  the  small, 
limited,  purulent  focus.  When,  however,  the 
outlet  of  a mucous  cavity  is  small,  or  ob- 
structed, it  may  not  only  become  the  seat  of 
an  abundant  muco-purulent  secretion,  but 
even  of  the  true  abscess.  We  have  examples 
of  this  mode  of  suppuration  in  the  maxillary 
and  frontal  sinuses  (see  Oz^ena),  in  the  cavity 
of  the  tympanum  (see  Ottitis),  in  the  mas- 
toid, and  ethmoid  cells,  and  sometimes  in  the 
lachrymal  sac. 

Various  denominations,  according  to  the 
situations  of  abscesses,  will  be  found  in  authors ; 
such  as  empyema,  when  in  the  pleura,  vomica, 
in  the  substance  of  the  lungs,  hypopyon,  in 
the  anterior  chamber  of  the  eye,  panaris,  in 
the  fingers,  bubo,  in  the  groin,  &c. 
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( Wm . B.  Costello.') 

AC  ANTH  ABOLOS,  from  aicavda,  a 
“ spine,”  and  flaWtiv,  “ to  cast  out,”  a kind  of 
forceps  used  to  extract  extraneous  bodies  from 
the  windpipe,  from  any  cavity,  or  from  wounds. 
It  is  mentioned  by  Paulus  /Eginetus ; Fabri- 
cius,  ab  Aquapendente,  and  has  been  described 
by  Scultetus. 

ACCIDENT,  accidens,  Lat.,  Zufall.  G. 
in  its  ordinary  and  extended  acceptation, 
means  any  fortuitous,  or  unforeseen  occur- 
rence. The  progress  of  pathology  in  the 
hands  of  our  laborious  neighbours,  the  French, 
has  given  a new  and  more  limited  value  to  this 
word.  In  their  works,  it  signifies,  in  a general 
manner,  symptoms,  or  ephinomena.  It  is  used 
chiefly,  though  not  exclusively,  to  designate 
symptoms  of  an  unexpected  kind,  which  occur 
in,  and  disturb  the  usual  course  of  a disease. 

ACCIPITER,  epervier,  Fr.,  ltpa£,  ‘ the 
hawk a bandage  applied  over  the  nose ; so 
called  from  its  resemblance  to  the  claw  of  the 
hawk.  It  is  figured  in  Galen,  and  others  of 
the  older  writers.  It  resembles  the  T band- 
age described  under  the  head  Confining  band- 
age, and  which  is  designed  for  the  same  pur- 
pose. (See  Bandage.) 

ACCOUCHEMENT,  lying-in.  (See  Par- 
turition.) 

ACEPHALOCYST,  from  a,  and  Ke</>a\rj, 
head,  and  kvotiq,  bladder : a bladder  without  a 
head.  (See  Hydatid.) 

ACETUM,  Lat.,  o£i>e,  Gr.,  vinaigre,  Fr., 
Essig,  Ger.,  vinegar,  Eng. — It  is  obtained  from 
the  distillation  of  wood ; or,  in  a state  of  con- 
centration, by  decomposing  an  acetate,  and 
receiving  the  acetic  acid  by  distillation.  In 
this  state  it  is  highly  volatile.  It  has  been 
used  by  Bonvoisin,  in  Italy,  as  a vesicant,  and 
rubefacient,  and  in  cases  of  sudden  inflamma- 
tion, such  as  croup,  where  expedition  is  an 
object,  it  affords  a valuable  resource  for  pro- 
ducing almost  instantaneous  vesication.  For 
this  purpose  it  is  applied,  by  means  of  blotting- 
paper,  or  fine  cambric.  The  vapour  of  con- 
centrated vinegar,  being  highly  stimulant,  is 
used  to  the  nostrils  in  head-ache,  languor, 
fainting,  and  asphyxia.  When  employed  for 
this  purpose,  its  pungency  is  moderated  by 
the  addition  of  a small  quantity  of  powdered 
sulphate  of  potass,  sufficient  to  moisten  the 
salt.  To  neglect  this  precaution  would  ex- 
pose the  person  smelling  the  pure  acid  to  high 
inflammation  of  the  mucous  membrane  of  the 
nostrils  and  of  the  frontal  and  maxillary  sinuses. 
It  is  successfully  employed  as  a caustic  in  de- 
stroying warts,  and  other  indolent  growths 
from  the  epiderm.  Several  acids  are  em- 
ployed in  surgery,  of  the  properties  of  which 
we  shall  speak  under  the  names  of  the  bases 
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to  which  they  are  united.  Acetic  acid  forms 
the  basis  of  oxycrat.  Diluted  with  water,  it 
is  often  useful  in  checking  an  inflammation 
which  threatens  to  supervene  from  blows, 
falls,  and  sprains. 

ACHILLIS  TENDO,  funis  Hippocratis, 
Lat. ; tendon  d’Achi/le,  Fr. ; Achillesjlechse,  Ger. 
The  strong  flat  tendon  common  to  the  gas- 
trocnemii  muscles,  which  is  inserted  into  the 
os  calcis.  It  is  generally  well  developed  in 
dancers,  and  good  pedestrians.  It  derives  its 
name  from  Achilles,  who  was  wounded  in  this 
part  at  the  siege  of  Troy ; this  tendon  was, 
according  to  Homer,  the  only  vulnerable 
part  of  the  warrior’s  body,  he  having  been 
dipped,  by  his  mother  Thetis,  in  the  river 
Styx.  The  tendo  Achillis  is  sometimes  rup- 
tured. (See  Tendons,  rupture  of.) 

ACIA,  from  atcr),  a point.  Commentators 
are  not  agreed  as  to  the  exact  sense  in  which 
this  word  was  employed  by  the  ancients.  Ac- 
cording to  some,  it  meant  the  needle,  or  the 
thread,  and  to  others,  a particular  kind  of 
suture  ; “ acia  mollis,  non  nimis  torta.” 

ACOLOGY,  a term  employed  by  some 
German  writers  to  designate  that  branch  of 
surgery  which  treats  of  surgical  instruments. 
(See  Instruments,  Surgical.) 

ACTUAL  CAUTERY.  The  term  ‘actual’ 
means  that  which  acts  suddenly,  or  instanta- 
neously. The  words,  ‘ actual  cautery,’  are 
applied  to  iron  at  a red  or  white  heat,  or  to 
heated  liquids,  and  contradistinguishes  this 
mode  of  cauterizing  from  the  ‘ potential,’  or 
virtual,  which  is  not  immediate  in  its  action. 
(See  Caustics,  Cauterization.) 

ACUPUNCTURE  (from  acus,  a needle, 
and  punctura  puncture)  is  a medico-chirurgi- 
cal  operation,  which  consists  in  the  introduc- 
tion of  needles,  to  be  hereafter  described,  into 
many  different  parts  of  the  body.  Acupunc- 
ture has  been  practised  from  time  immemorial 
amongst  the  Chinese  and  Japanese,  from  whom 
it  was  introduced  into  Europe  a century  and  a 
half  ago  by  Ten-Rhyne,  a medical  officer  in 
the  Dutch  East  India  Company’s  service,  and 
who  had  resided  some  time  in  Japan.  Men- 
tion of  it  first  occurs  in  the  medical  literature 
of  Europe,  in  a Thesis  de  Arthritide,  published 
by  him  in  London,  in  1693.  Additional  in- 
formation on  the  subject  was  contributed  by 
Koempfer,  in  his  Amcenitates  Exotica,  in  1712. 
It  was  again  noticed  by  Dujardin,  in  his  His- 
toire  de  la  Chirurgie,  in  1774,  and  by  Vicq 
D’Azyr,  in  the  Encyclopedic  Methodique,  who 
speaks  of  it,  among  other  means  of  irritating 
or  stimulating,  “ as  capable  of  calming  violent 
spasms,  and  restoring  sensibility  in  organs,  in 
which  this  function  is  weakened.”  Notwith- 
standing, it  did  not  obtain  any  credit  as  a 
therapeutic  agent,  till  Berlioz  made  trial  of  it 
in  1810,  in  cases  of  neuralgy ; and  made 
known  the  resu'ts  to  the  Academy  of  Medi- 
cine. His  views  respecting  the  value  of  acu- 
puncture, with  several  cases  in  which  it  was 


successfully  employed,  are  recorded  in  his 
work  on  Chronic  Diseases,  fc.,  published  in 
1816,  at  Paris. 

No  one,  however,  seemed  as  yet  prepared 
to  adopt  the  recommendation  of  Berlioz. 
Some  years  after,  Dr.  Haime  of  Tours,  into 
w hose  hands  an  account  of  Berlioz’s  cases  had 
fallen,  and  Bretonneau,  about  the  same  time, 
made  numerous  trials  of  its  safety  and  efficacy. 
Haiine’s  cases  were  published  in  1819,  in  the 
Journal  Univeisel,  In  England,  Mr.  Scott,  of 
Westminster,  and  Mr.  Churchill  employed  it; 
the  former  published  his  results,  and  a short 
account  of  the  mode  of  performing  it,  in  1821. 
Hitherto,  how'ever,  it  has  been  more  exten- 
sively employed  by  M.  Jules  Cloquet,  than  by 
any  other  practitioner  ; his  views  on  the  sub- 
ject, have  been  published  by  Dr.  Dantu,  one 
of  his  pupils,  at  the  Hopital  St.  Louis.  In 
St.  Thomas’s  Hospital,  I have  applied  it  ex- 
tensively in  cases  of  rheumatism  ; the  results 
were  published  in  the  fourteenth  volume  of 
the  Medico-Chirurgieal  Transactions. 

The  needles  employed  should  be  very  slen- 
der, and  sharp-pointed,  and  furnished  with  a 
head  of  ivory,  metal,  or  sealing-wax.  The 
Japanese  supply  them  with  handles.  Those 
employed  in  Paris  have  handles  that  can  be 
fastened  to,  or  removed  from  the  blunt  end 
at  pleasure ; and  this  is  a good  mode  of  ar- 
rangement, as  one  handle  will  be  thus  suffi- 


cient for  any  number  of  needles.  The  handle 
is  not  only  useful  for  the  introduction  of  the 
needle,  but  also,  when  the  thickness  is  not  in- 
creased at  the  blunt  end,  for  preventing  it 
from  sinking  altogether  into  the  soft  parts, — a 
circumstance  which  has  sometimes  occurred, 
without,  how'ever,  being  productive  of  bad 
consequences.  The  needles  employed 
in  Europe  have  been  made  of  steel,  vary- 
ing from  one  to  four  or  five  inches  in 
length  from  the  handle  ; those  of  the 
Japanese  are  invariably  of  fine  gold  or 
silver ; and  their  manufacture  is  con- 
ducted only  by  a few  persons,  who  ob- 
tain the  emperor’s  privilege  for  the  pur- 
pose. The  operation  itself  constitutes  a 
special  occupation  in  the  East : the  points 
at  which  it  is  deemed  proper,  accord- 
ing to  the  nature  of  the  disease,  to  plunge 
the  needles,  are  marked  by  dots  or  lines 
on  pasteboard  puppets,  called  Tsoe-bosi, 
w'hich  are  hung  out  as  signs  over  the  ope- 
rators’ shops.  They  serve  as  guides  tor 
the  application,  either  of  moxa  or  acu- 
puncture ; red  dots  indicating  the  proper 
place  for  the  moxa,  green  ones  for  the 
punctures.  The  situation  of  these  dots 
does  not  seem  to  have  been  arranged 
with  reference  to  the  large  arterial  or 
nervous  trunks,  as  will  appear  from  in- 
spection of  one  of  these  dolls  now  in 
the  museum  of  the  faculty  of  medicine 
of  Paris.  One  of  the  chief  places  of 
election  is  the  middle  of  the  space  be- 
tween the  umbilic  and  the  pit  of  the 
stomach.  Most  commonly,  the  operation 
is  performed  in  this  situation  by  prick- 
ing or  puncturing  nine  punctures,  ranged 
three  by  three  in  parallel  lines,  about  half 
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an  inch  asunder.  It  is  stated  that  they  are  so 
bold  in  the  application  of  the  needles,  that  they 
plunge  them  into  the  various  viscera,  and  even 
into  the  foetus  in  the  womb,  to  repress  its  tu- 
multuous movements  ; but  they  avoid  care- 
fully puncturing  in  the  neighbourhood  of  the 
articulations.  Moxa  and  acupuncture  are  held 
in  high  estimation  by  them,  and,  indeed,  may 
he  said  to  constitute  the  whole  of  their  prac- 
tice of  surgery ; acupuncture,  in  particular,  is 
as  universally  employed,  and  in  as  great  a 
variety  of  cases  as  bleeding,  which  they  abhor, 
is  with  us.  But  they  have  the  most  un- 
bounded faith  in  its  efficacy,  when  indicated 
by  pains  which  they  suppose  to  depend  on 
winds  or  vapours  wandering  about,  or  pent  up 
in  various  parts  of  the  body.  The  selection 
of  the  part,  however,  is  not,  except  in  cases 
where  poor  persons  trust  to  their  own  expe- 
rience, left  to  the  guidance  of  the  indications 
on  the  lay  figure.  The  seat  of  the  pain,  if 
varying  from  them,  sets  aside  their  value,  and 
whichever  operation  is  to  be  performed,  par- 
ticular persons  are  consulted  ; these  are  called 
Tensasi  touchers,  or  searchers  of  the  parts, 
and  Faritatte,  the  needle-prickers  or  opera- 
tors. 

The  introduction  of  the  needles  is  effected 
either  by  smartly  pricking  the  skin,  and  press- 
ing onwards,  while  the  operator  rotates  the 
needle,  or  by  a blow  of  a small  mallet.  Since 
the  adoption  of  acupuncture  by  scientific  prac- 
titioners, the  following  mode  is  preferred  : — 
the  spot  being  selected,  usually  the  seat  of 
pain,  or  when  any  circumstance  forbids  this, 
the  adjacent  parts,  the  operator  having 
stretched  the  skin  with  the  fore  and  middle 
fingers  of  the  left  hand,  pierces  it  perpendicu- 
larly with  a gentle  pressure,  and  the  body  of 
the  needle  is  advanced  by  means  of  a semi- 
rotatory motion,  in  opposite  directions,  till  it 
has  penetrated  to  the  required  depth  ; and 
this  is  repeated  till  the  desired  number  is  in- 
troduced. Their  withdrawal  is  sometimes  ef- 
fected by  means  of  a forceps  ; but  it  will  be 
better  to  withdraw  them  by  the  same  motion 
with  which  they  were  introduced,  as  the  skin 
is  painfully  elevated  by  their  direct  and  forcible 
retraction  ; possibly,  also,  by  the  latter  mode, 
the  point  of  the  needle  might  be  broken  off,  if 
it  were  not  well  tempered.  The  withdrawal 
of  the  needle  is  not  followed  by  haemorrhage, 
but  sometimes  a single  drop  of  blood  oozes 
from  the  puncture.  In  penetrating,  the  needle 
often  meets  with  variable  degrees  of  resist- 
ance, according  to  the  nature  of  the  parts 
through  which  it  passes.  The  Japanese  and 
Chinese  allow  the  needles  to  remain  only  while 
the  patient  makes  thirty  respirations.  M. 
Cloquet  states,  that  he  derived  the  most 
marked  benefit  in  cases  where  he  caused  them 
to  be  kept  in  several  days  ; this  accords  with 
my  own  experience.  It  is  true,  the  pain  may 
cease  instantaneously  on  the  introduction  of 
the  first  needle  ; but  we  observe  this  by  far 
more  frequently  after  the  needles  have  been 
in  some  time  ; indeed,  so  satisfied  am  I on  this 
point,  that  I prefer  a single  needle  remaining 
for  some  time  in  the  part,  to  several  intro- 
12 


duced  and  withdrawn  speedily.  But  there  is 
yet  no  general  rule  as  to  the  time  which  the 
needles  ought  to  be  allowed  to  remain.  Dr. 
Bache,  who  has  employed  acupuncture  suc- 
cessfully in  America,  in  cases  of  rheumatism, 
states,  the  more  chronic  or  long  standing  the 
disease,  the  greater  will  be  the  length  of  time 
the  needles  should  remain  in  the  tissues. 
Practitioners  who  are  best  acquainted  with 
the  mode  of  performing  the  operation,  object 
to  forcing  the  needle  in  by  sudden  and  direct 
plunging, — the  tissues  on  its  route  are  thus 
wounded  ; whereas,  they  maintain,  when  the 
needle  is  gently  rotated,  that  the  fibres  are 
only  separated.  In  general,  the  pain  of  intro- 
duction is  so  slight  as  to  be  entirely  disre- 
garded ; as  a proof  of  this,  it  may  be  mention- 
ed, when  M.  Cloquet  drew  the  attention  of 
the  profession  to  acupuncture,  in  Paris,  it  was 
by  no  means  uncommon  to  see  the  students 
bare  the  calves  of  their  legs,  and  insert  com- 
mon pins  into  the  substance  of  the  muscles,  to 
convince  the  incredulous  of  the  innocuity  of 
the  operation.  Sometimes,  however,  the  pro- 
gress of  the  needle  is  marked  by  sudden  and 
severe  pain.  M.  Cloquet  describes  the  pain 
as  bearing  some  analogy  to  an  electric  shock. 
M.  Dantu  has  made  the  same  observation  '. 
After  the  needle  has  been  a short  time  intro- 
duced, it  produces  a sensation  of  pricking, 
heat,  and  in  some  instances  of  cold  and  numb- 
ness ; it  is  surrounded  also  by  an  areola,  more 
or  less  vivid.  Beclard  saw  one  case  in  which 
the  introduction  of  a needle  into  the  leg  to 
soothe  acute  pain,  was  followed  by  fainting 
and  delirium.  From  the  impression  which  it 
made  on  his  mind,  he  felt  disposed  to  reject 
the  operation  altogether.  Fainting,  however, 
must  be  of  rare  occurrence.  M.  Cloquet  did 
not  observe  it  oftener  than  once  in  thirty 
times  in  the  thousands  of  cases  in  which  it  was 
employed  at  St.  Louis.  In  upwards  of  fifty 
cases  in  which  Dr.  Bache  employed  the  needles, 
he  did  not  observe  a disposition  to  swooning  in 
more  than  one  case ; in  which,  however,  syn- 
cope did  not  take  place,  and  in  no  case  was 
any  untoward  consequence  observed.  Care 
should  be  taken  to  have  the  needles  perfectly 
polished  before  using  them,  as  the  pain  of  in- 
troducing one  that  is  quite  smooth  will  be 
comparatively  slight ; for  this  purpose,  they 
should  be  passed  into  the  emery  bag  both  be- 
fore and  after  use. 

Therapeutical  applications. — The  boldness  of 
some  experimenters  on  acupuncture  has  been 
to  the  extent  not  only  of  exciting  wonder  hut 
disapprobation  on  the  ground  of  temerity.  M. 
Samuel  Cooper,  in  the  article  Acupuncture,  in 
the  Surgical  Dictionary,  observes,  “ In  a mo- 
dern French  work  (Berlioz’s),  it  has  been 
highly  commended  ; but  the  author  sets  so 
rash  an  example,  and  is  so  wild  in  his  expecta- 
tions of  what  may  be  done  by  the  thrust  of  a 

1 When  the  needle  is  of  an  oxydable  metal,  a gal- 
vanic current  issues  from  it,  which  is  recognised  by  the 
galvanic  multiplier  of  Schweigger.  But  this  circum- 
stance does  not  appear  to  have  any  influence  on  the 
efficacy  of  acupuncture,  which  is  equally  successful, 
when  the  needles  are  of  gold,  silver,  or  platina. 
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needle,  that  the  tenour  of  his  observations  will 
not  meet  many  approvers.  For  instance,  in 
one  case,  he  ventured  to  pierce  the  epigastric 
region  so  deeply,  that  the  coats  of  the  stomach 
were  supposed  to  have  been  perforated:  this  was 
done  for  the  cure  of  an  obstinate  cough,  and  is  al- 
leged to  have  effected  a cure!  But,  if  this  be 
not  enough  to  excite  wonder,  I am  sure  the 
author’s  suggestion,  to  run  a long  needle  into  the 
right  ventricle  of  the  heart  in  cases  of  asphyxia, 
must  create  that  sensation.”  Yet,  though  I 
am  far  from  recommending  the  practice,  it  is 
nevertheless  certain,  that  most  of  the  viscera 
of  the  great  cavities  have  been  occasionally 
penetrated  in  the  human  subject,  without  the 
least  inconvenience.  Cloquet,  Velpeau,  and 
Dantu,  have  shown  that  the  arteries,  nerves, 
and  principal  viscera,  may  be  punctured  with 
fine  needles,  without  producing  any  serious 
effect. 

Bretonneau  has  unhesitatingly  introduced 
needles  into  the  brachial  and  radial  arteries  in 
his  own  person,  and  into  the  brain,  heart, 
lungs,  and  stomach  of  puppies,  apparently 
without  producing  pain,  or  any  perceptible  in- 
jury or  inconvenience.  The  innocuity  of  acu- 
puncture may  therefore  be  considered  as  esta- 
blished. But  so  much  cannot  be  said  for  the 
certainty  of  its  curative  effects.  The  cases  in 
which  it  has  been  most  frequently  observed  to 
be  successful  are  various  painful  affections,  in- 
dependent alike  of  active  inflammation,  or  or- 
ganic disease  ; in  muscular  and  neuralgic  rheu- 
matism, unaccompanied  by  heat ; in  sciatica, 
lumbago,  hemicrania,  supra-orbital,  temporal 
and  facial  neuralgies.  It  has  been  resorted  to 
in  muscular  pains  arising  from  strains  and  con- 
tusions, cramps,  and  uterine  pains.  M.  Haime 
employed  it  successfully  in  a case  of  hiccup, 
which  had  long  resisted  the  various  usually  in- 
dicated remedies.  The  general  opinion  of 
those  who  have  observed  its  effects  is,  that  it 
may  be  resorted  to  with  prospect  of  benefit  in 
diseases  involving  derangement  of  sensation 
and  motion.  M.  Trouve,  of  the  Hospital  of 
Caen,  in  a case  of  hysteria,  accompanied  with 
stiffness  and  drawing  up  of  the  inferior  extre- 
mities, in  a young  woman,  was  successful  in  re- 
moving, in  the  space  of  three  hours,  the  short- 
ening of  the  limbs,  and,  at  the  same  time,  the 
severe  pain  in  the  loins,  by  means  of  four 
needles  thrust  into  the  lumbar  region.  Three 
days  after,  another  attack  of  hysteria,  which 
threatened,  was  averted  by  the  introduction 
of  six  needles  in  the  cervical  region  ; the 
same  success  was  obtained  in  this  case  on  se- 
veral subsequent  occasions,  until  the  hysteria 
entirely  disappeared.  He  relates  another 
case  in  which  relief  was  given  in  a case  of  pa- 
ralysis of  seven  years’  standing,  which  was  pro- 
duced by  a fall  on  the  back.  {Diet,  de  Med.) 

Dr.  M'Braire,  of  the  London  Hospital,  has 
recorded  in  the  Medical  Gazette ',  a case  of 
paralysis  of  the  upper  extremities  caused  by 
taking  cold  while  the  patient  was  under  sali- 
vation, which  was  relieved  by  the  use  of  the 
needles.  Dr.  Carraro  has  made  some  inge- 

1 1831.  Vol.  vii.  p.  607. 


nious  and  successful  experiments  with  the 
needles  in  the  cases  of  asphyxia  of  kittens. 
The  animals  were  plunged  in  water  till  all  ap- 
pearance of  life  became  extinct ; the  action 
of  the  heart  was  restored,  and  life  renewed  by 
passing  needles  through  it. 

The  success  attending  the  application  of 
the  needles  has,  however,  been  most  remark- 
able in  rheumatism.  Of  a hundred  and 
twenty-nine  cases  treated  by  Cloquet,  about 
eighty-five  were  cured.  Of  thirty-four  pub- 
lished by  others,  twenty-eight  were  cured. 
Of  forty-two  cases  taken  in  succession  as  they 
stood  in  the  hospital  books,  thirty  were  found 
to  have  been  cured,  and  tbe  remaining  twelve 
were  not  proper  cases  for  the  success  of  the 
remedy,  there  being  much  heat  of  the  affected 
parts.  Dr.  Bache  has  had  a number  of  similar 
cases,  of  which  the  great  majority  were 
cured  by  acupuncture ; but  he  observed, 
that  it  is  much  tess  successful  in  neural- 
gia. It  is  not  uncommon  to  observe  the 
pain  of  rheumatism  or  neuralgia  shifting  its 
seat  on  the  application  of  the  needles,  and 
yielding  entirely  on  their  reapplication  in  the 
new  situation  the  pains  have  shown  them- 
selves. 

Amongst  the  means  recently  proposed  to 
replace  the  use  of  ligatures  for  stopping  hae- 
morrhage, puncturing  the  arteries  with  needles 
has  been  mentioned,  though  not  with  the  same 
degree  of  confidence,  or  chance  of  success,  as 
torsion.  Bretonneau  found  in  some  instances 
that  the  transfixed  vessel  became  blocked  up 
with  a coagulum,  and  finally  impervious.  M. 
Velpeau,  his  distinguished  pupil,  renewed  and 
extended  those  observations  in  1830,  at  the 
end  of  which  year  he  read  a paper  on  acu- 
puncture as  a means  of  obliterating  the  artery 
in  cases  of  aneurism,  before  the  Academy  of 
Sciences.  His  object  seems  to  have  been  to 
excite  inflammation  of  the  coats  of  the  artery 
by  the  puncture ; while  the  needle  being  al- 
lowed to  remain  in  the  vessel,  a mechanical 
obstacle  would  be  presented  to  the  blood, 
upon  which  it  might  readily  coagulate.  In 
the  experiments  made  by  Velpeau  on  animals, 
in  all  cases  in  which  the  needle  remained 
three  days,  the  transfixed  artery,  he  says,  was 
found  obliterated.  But  the  depot  of  fibrin, 
by  which  the  artery  is  rendered  impervious, 
is  by  no  means  a certain  result  of  the  punc- 
ture, even  though  the  pins  be  allowed  to  re- 
main four  days  in  the  vessel.  But,  supposing 
it  to  occur  constantly,  it  would  still  be  a ques- 
tion whether  it  was  superior  to  the  ligature, 
as  in  either  case,  the  vessel  must  be  denuded. 
If  the  artery  could  be  transfixed  with  certainty, 
without  disturbing  the  parts  in  which  it  is  em- 
bedded, it  might  be  entitled  to  higher  consi- 
deration, as  we  should  thus  avoid  the  danger 
of  making  large  wounds  of  the  soft  parts,  in 
which  subsequent  inflammation  often  destroys 
the  expected  effect  of  the  best-executed  ope- 
ration. M.  Velpeau  has  not  thought  proper 
to  make  application  of  acupuncture  for  the 
cure  of  aneurism  in  his  own  hospital,  a fact 
which  it  may  not  be  unfair  to  take  as  evidence 
of  his  own  opinion  of  its  value. 
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Acupuncture  has  been  very  recently  em- 
ployed with  success  in  the  cure  of  hydrocele. 
In  this  process,  the  needle  is  used  instead  of 
the  trocar,  and  the  palliative  is  converted  into 
the  radical  cure.  This  new  application  of 
acupuncture  originated  with  Mr.  Lewis,  and 
is  described  by  Mr.  T.  King,  in  the  first  num- 
ber of  the  British  Annals  of  Medicine,  January, 
1837 '.  A needle  is  passed  through  the  skin, 
dartos,  and  cremaster,  into  the  distended 
tunica  vaginalis  ; as  soon  as  it  is  withdrawn, 
a drop  of  the  fluid  exudes,  and  shows  itself, 
like  a tear,  on  the  integuments.  “ The  ap- 
pearance of  a drop  of  the  fluid,”  says  Mr.  King, 
“ at  the  top  of  the  little  wound,  is  the  test  of 
the  operation  being  well  performed  ; it  shows 
that  the  bag  is  perforated,  and  that  its  contents 
can  find  their  way  out.” 

The  needle,  on  being  withdrawn  should  be  ro- 
tated, as  the  success  of  the  process  depends  upon 
the  means  afforded  by  the  puncture,  for  the  fluid 
being  extravasated  into  the  surrounding  cellu- 
lar tissue.  In  the  space  of  twenty-four  or  forty- 
eight  hours,  the  whole  of  the  fluid  is  thus 
transferred  from  the  cavity  of  the  tunica  vagi- 
nalis into  the  cellular  tissue,  the  extent  of  the 
infiltration  of  the  scrotum  being  in  proportion 
to  the  quantity  contained  in  the  natural  sac. 
The  fluid  is  absorbed  in  the  course  of  four  or 
five  days,  and  a permanent  cure  is  thus  ef- 
fected. Upon  the  complete  evacuation  of  the 
fluid,  the  tunica  vaginalis  is  restored  to  its 
normal  condition,  and  this  is  one  of  its  advan- 
tages over  the  other  modes  of  curing  hydro- 
cele, by  inducing  adhesion  between  the  oppo- 
site surfaces  of  this  serous  cavity.  Mr.  Lewis 
has  found  this  mode  of  treatment  successful  in 
every  case  of  hydrocele  in  which  he  employed 
it.  Acupuncture,  merely  as  a palliative  pure 
for  hydrocele,  would  doubtless  be  a very  great 
improvement ; but  how  much  more  valuable 
does  it  not  become,  when  we  find  it  a safe, 
easy,  and  almost  painless  mode  of  remedying 
this  troublesome  affection  ? Some  doubt  may 
perhaps  be  entertained  of  its  being  sufficient 
to  prevent  the  reaccumulation  of  the  fluid  in 
cases  where  the  distension  of  the  tunica  vagi- 
nalis has  been  very  considerable.  But  even 
should  the  fluid  be  again  secreted,  its  evacua- 
tion, by  successive  punctures,  will  soon  render 
the  serous  cavity  so  small,  that  success  will  be 
as  easily  attained  as  in  a case  of  recent  forma- 
tion. 

Acupuncture  is  advantageously  employed 
in  evacuating  the  serum  in  anasarcous  limbs, 
and  for  this  purpose  is  much  to  be  preferred 
to  the  lancet,  the  punctures  of  which,  when 
the  habit  is  greatly  debilitated,  are  liable  to 
become  sloughy;  it  answers  well  also  in 
oedema  of  the  scrotum,  penis,  eyelids,  &c. ; 
it  has  been  employed  with  the  same  view  in 
congenital  hydrocephalus ; it  is  also  used 
sometimes  in  exploring  the  nature  of  deep- 
seated  tumours,  collections  of  pus,  &c. 

Acupuncture,  associated  with  electricity 

1 Mr.  Travers  has  been  in  the  habit  of  treating  hy- 
drocele for  the  last  two  or  three  years,  both  in  hospi- 
tal and  private  practice,  by  a nearly  similar  process. 
He  does  not,  however,  state  the  result  as  invariably 
successful.  (See  Hydrocele.) — Ed. 


and  galvanism,  under  the  name  of  electro,  or 
galvano-puncture,  has  also  been  employed  by 
Berlioz  and  Sarlandiere  : it  merely  consists  in 
establishing  a communication  between  the 
needles  and  the  conductor  of  an  electrical 
machine.  M.  Leroy  d’Etiolles  has  proposed 
galvano-puncture  in  strangulated  hernia ; he 
hopes  to  reduce  the  intestine  by  inducing  sud- 
den contraction  of  it  in  the  hernial  sac ; his 
views  are  supported  by  the  favourable  results 
of  some  experiments  on  animals.  M.  Majen- 
die  has  also  employed  galvano-puncture  in 
cases  of  complete  and  incomplete  amaurosis ; 
successfully  in  some  of  the  latter. 

Various  theories  have  been  proposed  to  ex- 
plain the  action  of  the  needles.  The  Japanese 
believe  that  all  diseases  depend  upon  hurtful 
winds  or  vapours  pent  up  in  the  organs  of  the 
body,  and  that  acupuncture  procures  relief  by 
giving  them  vent.  Amongst  scientific  investi- 
gators, some  suppose  its  effects  to  depend  on 
derivation,  others  on  some  special  influence, 
resembling  the  action  of  electricity.  The 
nervous  fluid  has  also  been  resorted  to,  to  clear 
up  the  difficulty.  Haime  and  Cloquet  ima- 
gine that  nervous  pains  depend  on  an  accumu- 
lation of  the  nervous  fluid  in  particular  parts, 
and  that  the  presence  of  the  needles  gives  re- 
lief by  equalizing  its  distribution.  Dr.  Bache 
adopts  this  opinion,  and  conjectures  that  the 
accumulation  of  the  nervous  (electrical  ?) 
fluid  is  favoured  by  an  altered  state  of  the 
fasciae,  whereby  they  are  rendered  capable  of 
isolating  the  parts  which  they  surround.  No 
proof,  however,  is  adduced  that  such  is  the  fact. 

It  is  not  difficult  to  explain  the  indifference 
that  has  been  shown  to  the  extensive  adop- 
tion of  acupuncture  ; there  is,  in  general,  some 
disinclination  manifested  for  the  employment 
of  a remedial  agent,  of  which  the  action,  or 
modus  operandi,  cannot  be  in  some  way  con- 
nected, analogically,  or  otherwise,  with  that  of 
the  remedies  which  common  use  and  universal 
experience  have  sanctioned.  The  effects  of 
acupuncture  are  not  deducible  from  counter- 
stimulation,  for  they  are  sometimes  most  re- 
markable when  such  stimulation  has  been 
scarcely  felt, — nor  from  electrical  agency,  for 
they  are  equally  produced  when  the  needles 
employed  are  of  gold  or  silver, — nor  from  moral 
agency,  for  they  who  deride  the  curative  in- 
fluence of  the  needles  are  as  much  benefited 
by  their  application,  provided  their  cases  be 
suitable,  as  those  who  have  the  most  unlimited 
confidence  in  their  efficacy ; the  reasoning 
and  incredulous  European,  being  in  this  re- 
spect on  a level  with  the  all-believing  and 
unlettered  Chinese.  And  yet  these  effects 
are  not  only  beyond  all  dispute,  but  in 
many  instances  are  so  prompt,  so  marked  by 
cessation  of  pain,  as  to  impress  the  vulgar 
mind  with  the  idea  of  supernatural  agency. 
The  differences  of  opinion  respecting  the 
value  of  acupuncture  are  the  very  opposites  of 
each  other,  and  are  entertained  by  two  classes 
of  practitioners  : the  one  indifferent,  deeming 
its  importance  so  problematical,  so  improbable, 
that  investigation  of  its  merits  would  be  a 
waste  of  time  ; the  other,  enthusiastic,  being 
satisfied  from  observation  and  experience,  that 
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many  owe  their  deliverance  from  pain  to  the 
prolonged  or  frequent  application  of  the 
needles,  who  had  sought  relief  in  vain  from 
the  adoption,  and  long  perseverance  in  the  use 
of  other  means.  For  our  own  parts,  fully 
convinced  of  its  importance  in  therapeutics, 
we  should  merely  recommend  that  greater  at- 
tention be  bestowed  in  observing  the  cases  in 
which  it  is  found  beneficial,  in  order  to  enable 
us  to  point  out  with  greater  precision,  those  in 
which  it  is  suitable. 

(John  Elliotson.') 

ADHESION,  adhcesio,  Lat.,  irpoetyvaiq 
Gr.,  adhesion,  adherence,  Fr.,  Anwachsung,  die 
Anhdnglichkeit,  Ger.,  conjungioni,  aderenzc,  Ital. 

The  term  adhesion  is  applied  in  a general 
sense  to  the  accidental,  or  abnormal  union  of 
parts,  whether  in  consequence  of  a primitive 
arrangement  of  the  organization  itself,  or  of 
inflammation,  producing  the  continuity  of 
parts  that  are  naturally  unconnected,  or  artifi- 
cially separated : in  a more  limited  sense,  that 
in  which  it  is  emphatically  surgical,  it  desig- 
nates the  act  or  condition  of  union,  between 
the  sides  of  any  preternatural  solution  of  con- 
tinuity. The  French  pathologists  sometimes 
employ  the  word  adhesion  to  denote  the  act, 
and  adherence  the  state  of  union.  We  shall 
notice  in  this  article  the  adhesions,  essentially 
reparative,  that  nature  establishes  between  the 
different  portions  of  membranes  naturally  free, 
that  line  the  visceral,  mucous,  or  synovial 
cavities,  as  well  as  those  accidental  adhesions 
which  impede  the  functions  of  organs. 

In  a living  organism,  whose  relations  with 
the  external  world  are  innumerable,  the  power 
of  sustainment  alone,  if  it  could  be  conceived, 
independent  of  that  of  reparation,  would  be 
obviously  insufficient ; and  the  first  lesion  of 
its  integrity  would  involve  necessarily  the  de- 
struction of  the  whole.  The  designs  of  Nature 
would  be  frustrated ; as  few,  if  any,  of  the 
multitudes  of  living  beings  that  exist,  could 
ever  reach  maturity.  Accordingly,  in  the 
study  of  organization  we  find  that  this  repara- 
tive power,  with  its  appropriate  element,  cel- 
lular tissue,  is  largely  bestowed.  The  history 
of  cellular  tissue  alone  comprises,  not  only 
that  of  the  production  of  adhesions  in  general, 
but  of  every  other  tissue  of  the  body.  It  is 
not  improbable,  that  the  closest  relation  exists, 
from  the  most  rudimentary  state  of  the  being 
to  the  latest  period  of  existence,  between  the 
quantity  of  the  cellular  element  and  the  in- 
tensity of  the  productive  power. 

In  the  first  stages  of  human  foetal  life,  when 
the  formative  power  displays  such  rapid  and 
wonderful  changes  in  the  development  of 
form  and  structure,  the  cellular  or  coagulable 
element  may  be  said  to  be  the  only  one  that 
can  be  recognised,  the  matrix  in  which  all  the 
organs  are  successively  moulded.  In  the 
adult,  the  power  of  producing  organs  has 
ceased  as  to  the  individual,  being  entirely  di- 
verted to  a single  function,  that  of  the  repro- 
duction of  the  species ; the  cellular  element 
has  diminished  in  proportion  to  the  organs 
that  have  been  founded  and  produced  in  it, 
and  its  function  now  is  simply  reparative.  In 


old  age,  the  hard  structures  tend  to  predomi- 
nate, the  cellular  tissue  gradually  diminishes, 
till  the  reparative  power  is  totally  extin- 
guished, and  death  takes  place. 

This  fact  of  reparation  must  have  been 
amongst  the  earliest  recognised  by  physiolo- 
gists, and  of  course  the  mode  in  which  it  is 
effected  must  have  been  an  object  of  investi- 
gation at  a very  remote  period.  Galen  in 
some  part  of  his  works,  in  speaking  of  wounds, 
has  bequeathed  the  very  phrase  which  at  this 
day  is  used  to  designate  one  of  their  modes  of 
union,  namely,  that  by  first  intention.  The 
subject,  however,  had  received  but  little  use- 
ful investigation  until  the  great  Hunter  turned 
his  attention  to  it.  He  devoted  thirty  years 
of  his  life  to  the  study  of  inflammation  in  its 
symptoms  and  effects  upon  the  various  tissues, 
and  by  thus  tracing  out  a clear  path  in  which 
the  pathologist  enjoys  the  advantage  of  his 
mighty  labours,  he  founded  a new  era  in  the 
science,  no  less  glorious  for  his  couutry,  and 
advantageous  for  humanity,  than  the  disco- 
veries of  Harvey  and  Jenner. 

Adhesion  takes  place  between  various  parts 
of  the  foetus  in  the  womb ; it  is  then  termed 
congenital,  and  presents  to  us  the  imperforate 
conditions  of  the  anus,  vagina,  eyelids,  nose, 
mouth,  &c.  It  occurs  between  the  surfaces 
of  parts,  naturally  free,  when  the  conditions 
that  produce  it  are  present,  and  the  parts  are 
in  contact,  as  between  the  costal  and  pulmonic 
pleurae,  the  visceral  and  parietal  folds  of  the 
peritoneum,  the  heart,  and  pericardium,  &c., 
and  between  the  surfaces  of  recent  wounds 
when  brought  into  contact,  or  so  nearly  so 
that  the  small  space  may  be  filled  by  a coagu- 
lable matter  that  soon  exudes  from  the  wound- 
ed surfaces.  In  this  last  sense,  adhesion  is 
eminently  sanatory,  and  furnishes  a broad 
basis  whereon  to  rear  up  the  noblest  enter- 
prises of  surgery,  constituting  a large  portion 
of  its  highest  achievements,  whether  curative 
or  operative. 

Although  the  study  of  adhesion,  inasmuch 
as  it  relates  to  surgery,  may  be  chiefly  con- 
fined to  lesions  produced  by  accident  or  art, 
on  external  parts,  it  will,  nevertheless,  be  pro- 
per, in  order  to  a clear  understanding  of  all 
its  phenomena,  to  consider  adhesion,  in  what- 
ever situation,  and  in  whatever  manner,  it  may 
be  produced. 

We  shall  first  consider  adhesion  in  its 
simplest  form  ; namely,  as  occurring  between 
the  clean  surfaces  of  an  incised  wound,  in 
which,  as  Hunter  expresses  it,  “ the  operations 
of  restoration  arise  naturally  out  of  the  wound 
itself,  which  having  been  made  in  healthy 
parts,  both  the  disposition  and  the  means  of 
cure  are  present.”  After  the  blood  ceases  to 
flow,  a small  portion  may  be  retained  upon 
the  divided  surfaces,  which  coagulates ; when 
the  lips  in  this  state  are  brought  together,  a 
reddish  lymph  soon  begins  to  exude,  and  an 
action  is  set  up,  during  which  the  lips  of  the 
solutions  of  continuity  become  agglutinated. 
This  lymph,  to  which  Hunter  gave  the  name 
of  coagulating,  is,  according  to  the  recent  re- 
searches of  Lassaigne,  not  albuminous,  as  has 
been  hitherto  imagined,  but  composed  of  the 


ADHESION. 


49 


fibrine  of  the  blood,  in  which  new  vessels  are 
soon  developed,  by  which  the  circulation  and 
continuity  of  the  divided  parts  are  restored. 
As  to  this  point,  therefore,  these  researches 
are  so  far  important  as  to  remove  a difference 
of  opinion  which  prevailed  between  Hunter 
and  Thomson.  Hunter  believed,  that  the 
bond  of  union  might  be  produced  in  three 
ways: — 1.  by  exudation  of  blood,  when  the 
quantity  was  not  too  great ; 2.  by  the  extrava- 
sation of  coagulable  lymph  ; and  3.  by  granu- 
lations. Thomson  and  others  doubted  the 
correctness  of  Hunter’s  opinion,  as  to  the 
blood  becoming  the  bond  of  union  ; but  now 
that  we  know  that  coagulable  lymph  is  fi- 
brine, the  colouring-matter  of  the  blood  being 
removed  by  a vital  process,  the  body  of  the 
controversy  disappears,  and  we  at  once  recog- 
nise the  unity  of  Nature’s  design,  whatever 
be  the  means  she  resorts  to,  to  accomplish  it ; 
namely,  the  production  of  plastic  fibrine  or 
lymph,  into  which,  by  uninterrupted  elabo- 
ration, the  vital  elements,  nerves,  and  blood- 
vessels, are  ultimately  interwoven.  Hunter 
himself  had  all  but  furnished  this  explanation, 
in  speaking  of  blood  effused  in  wounds.  “ In 
many  cases,”  says  he,  “ in  which  we  mean  to 
produce  union  by  first  intention,  it  is  not  ne- 
cessary to  be  very  nice  in  spunging  out  the 
blood  with  a view  to  make  the  two  surfaces  of 
the  flesh  come  entirely  into  contact,  the  blood 
itself  answering  a similar  purpose.  In  several 
cases,  having  brought  the  two  portions  of 
loose  skin  together,  I have  seen  the  two  cut 
edges  unite  almost  immediately ; and  though 
the  cavity  underneath  was  distended  with 
blood,  yet  it  did  well,  the  tumour  gradually 
decreasing  as  the  blood  was  absorbed ; this  is 
to  be  considered  in  the  same  light  as  an 
ecchymosis.”  When  we  read  this  passage, 
we  cannot  help  wondering  how  a difference  of 
opinion  could  have  arisen  on  this  point ; and 
our  surprise  will  be  still  greater  when  we  read 
another  passage,  which  occurs  in  the  next  page. 
“ The  mouths  of  vessels  are  soon  shut,  either 
by  inosculation,  or  their  own  power  of  con- 
traction, and  by  the  blood  becoming  vascuiar, 
as  in  the  former  stated  case  of  union  by  first 
intention  ; and  if  there  be  any  superfluous  ex- 
travasated  blood,  we  know  that  it  will  be 
afterwards  absorbed.” 

“ The  blood  being  alive,  this  uniting  me- 
dium becomes  immediately  a part,  of  ourselves, 
and  the  parts  not  being  offended  by  it,  no  irri- 
tation is  produced.  The  red  particles  are  ab- 
sorbed, and  nothing  but  the  coagulating  lymph 
is  retained,  which  being  the  true  living  bond 
of  union,  afterwards  becomes  vascular,  ner- 
vous,” &c.  Here  we  see  Hunter  himself  laying 
the  foundation  of  the  doctrine  as  to  the  unity 
of  the  end  which  Nature  has  in  view,  and  even 
the  unity  of  the  means,  although  in  the  modes 
she  resorts  to  to  arrive  at  it,  one  may  be  more 
circuitous,  more  subject  to  interruption  than 
the  other.  Possibly,  the  difference  of  opinion 
might  have  arisen  from  the  circumstance  that 
effused  blood,  particularly  when  the  quantity 
is  considerable,  gives  rise  to  great  distension 
and  irritation,  or,  when  extravasated  into  a 
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large  uninflamed  cavity,  suppurates  ; but  it 
should  have  been  remembered,  that,  under 
such  circumstances,  the  blood  may  lose  its  vi- 
tality, and  thus  become  a foreign  body ; as 
long  as  extravasated  blood  is  still  alive,  it  re- 
tains the  power  of  being  vascularized  anew, 
and  of  living  in  its  new  situation. 

Another  proposition  of  Hunter’s,  affirming 
that  inflammation  was  necessary  to  produce 
adhesive  lymph,  has  given  rise  to  a contro- 
versy in  which  physiologists  are  still  at  issue. 
This  point  of  doctrine,  which,  during  a period 
of  forty  years,  obtained  universal  assent,  and 
which  had  been  considered  as  established  on 
an  unshakable  basis,  has  attracted  the  attention 
of  modern  pathologists,  sharing  thus  in  the 
scrutiny  and  experiment  to  which,  in  our  own 
times,  almost  every  important  doctrine  of 
medical  science  has  been  subjected.  Perhaps 
it  will  prove,  that  the  idea  of  inflammation,  in 
too  absolute  a sense,  has  been  attached  to  the 
term  adhesive  inflammation,  and  that  Hunter 
had  himself,  in  various  passages,  qualified  the 
term  in  such  a manner,  as  nearly  to  meet  all 
the  objections  of  the  moderns.  It  should  be 
recollected,  how  much  more  accordant  it  was 
with  the  great  sagacity  of  Hunter,  to  study 
the  phases  and  phenomena  of  inflammation 
in  the  various  tissues,  to  mark  and  delineate 
them  with  the  hand  of  a master,  than  to  be 
critically  exact  in  the  terms  he  created  to  de- 
signate them.  No  one  better  than  he  had 
observed  the  circumstances  which  seemed  to 
negative  the  existence  of  inflammation  as  ne- 
cessary to  the  production  of  adhesion,  circum- 
stances which  mark  a mode  of  vitality  which 
is  now  characterized  as  irritation,  or  exaltation 
of  organic  action.  But  he  did  not  on  that  ac- 
count perceive  that  there  was  anything  forced 
in  his  grand  generalization,  when  he  included 
in  it  this  state  or  mode  of  vitality,  under  the 
term  adhesive  inflammation. 

When  a wound  is  inflicted,  lymph  is  effused, 
in  the  opinion  of  John  Bell,  from  the  divided 
surfaces,  without  any  peculiar  elaboration  ; 
the  red  blood  ceases  to  flow,  but  a colourless 
fluid  exudes  from  the  divided  vessels  and  from 
the  halitus  of  the  cellular  tissue,  which  fills  up 
the  void,  and  equalizes  the  surfaces  of  the 
wound.  John  Bell  thinks  that  the  term  ad- 
hesive inflammation  is  inapplicable  to  this  pro- 
cess, which  he  regards  as  purely  physiological. 
(Discourses  on  Wounds,  p.  23.)  The  fact,  that 
wounds  adhere  without  the  manifestation  of 
inflammatory  symptoms,  strictly  so  called,  was 
observed  by  Galen : — “ Frequenter  enim  vi- 
dimus cum  integrum  crus,  brachiumve  abscis- 
sum  esset,  coaluisse  tamen  vulnus,  antequam 
inflammatio  aboriretur.”  (Adversus  Erasistra- 
teos.  Caput  vii.  Galenus.)  M.  Maunoir  of 
Geneva,  and  Delpech,  consider  the  adhesion 
that  thus  takes  place,  as  a proof  that  the  plas- 
tic lymph  is  not  a product  of  any  unusual 
action  in  the  part,  but  the  mere  result  of  the 
coagulation  and  gradual  hardening  of  the  ex- 
travasatbd  fluids.  ( Memories  sur  les  Amputa- 
tions.') M.  Serre  adopts  the  same  view,  and 
regards  the  phenomenon  as  appertaining  to 
the  same  order,  with  that  by  which  the  ovum 
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becomes  united  to  the  uterus.  The  opinion 
of  the  Physiological  School  of  Pathologists  is 
thus  expounded  by  Roche  and  Sanson,  (iVoM- 
veaux  Elemens  de  Physiologie,  ii.  p.  504.) 

“ Like  the  flow  of  blood,  this  exudation  of  the 
white  fluids  is  owing  to  the  division  of  the 
vessels  of  the  tissues,  and  of  the  tissues  them- 
selves ; when  the  opposing  surfaces  are  placed 
in  contact,  this  lymph  is  necessarily  spread  in 
a layer  between  the  lips  of  the  wound.  Driven 
out  from  its  natural  conduits,  and  placed  be- 
yond the  domain  of  vitality,  it  speedily  coagu- 
lates. But  the  part  is  presently  attacked  by 
irritation,  or  rather  already  painful  and  irrita- 
ted by  the  effect  of  the  accident,  its  irritation 
increases  rapidly,  its  vitality  is  augmented, 
and  the  layer  of  coagulated  lymph  promptly 
assumes  the  character  of  a membrane. 

But  we  may  ask,  did  Hunter  deny  that  parts 
might  adhere  without  any  sign  of  inflamma- 
tory action  being  manifested  during  the  pro- 
cess ? Quite  the  contrary.  In  his  division  of 
inflammation  into  adhesive  and  suppurative, 
he  seems  less  anxious  about  entering  into  a 
disquisition  as  to  the  constant  presence  of  in- 
flammation for  the  production  of  adhesion,  than 
to  mark  the  phases  of  the  vital  act  that  pro- 
duces it.  The  idea  which  he  connects  with 
this  act  is  that  of  increased  activity  of  the 
nervous  and  capillary  systems,  with  augmen- 
tation of  the  plasticity,  which  he  is  a witness 
will  often  arise  without  pain,  redness,  heat,  or 
swelling.  The  sense  which  he  attaches  to  the 
term  adhesive  inflammation  is  that  of  an  action 
by  which  the  vessels  become  capable  of  se- 
creting the  plastic  element,  and  in  this  Thom- 
son, Cruveilhier,  and  almost  all  the  pathologists 
of  this  country,  coincide.  Thomson  thus  ex- 
presses himself  in  his  admirable  work  on  in- 
flammation : “ If  the  effusion  of  coagulated 
lymph  ever  does  take  place  from  the  vessels 
actually  divided,  it  would  seem  to  depend  on 
a change  in  the  action  of  these  vessels,  by  which 
they  are  in  some  measure  converted  from  cir- 
culating into  secreting  organs.”  In  speaking  of 
the  source  of  the  coagulating  lymph,  Hunter 
says  it  is  not  easy  to  determine  whether  it 
comes  from  the  cut  vessels  or  the  open  cells ; 
and  in  several  passages  in  the  same  chapter  he 
alludes  to  the  painlessness  of  the  action  itself 
by  which  the  lymph  is  produced.  Thus,  at 
page  319 ',  he  says,  “ It  does  not  seem  neces- 
sary that  both  surfaces  which  are  to  be  united, 
should  be  in  a state  of  inflammation  for  the  pur- 
pose of  effecting  a union  ; it  appears  only  ne- 
cessary that  one  should  be  in  such  a state, 
which  is  to  furnish  the  materials,  viz.,  to  throw 
out  the  coagulating  lymph,  and  the  opposite 
uninflamed  surface  accepts  simply  of  the  union  ; 
for  I just  observed,  that  extravasated  blood 
produces  a union  without  inflammation,  and  we 
often  find  adhesions  of  parts  which  can  hardly 
be  called  inflamed.” 

One  of  the  commonest  alterations  in  the 
whole  range  of  pathology  is  presented  to  us 
in  those  adhesions  which  occur  between  two 

1 A Treatise  on  the  Blood,  Inflammation,  and  Gun- 
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portions  of  the  pleural  surfaces,  and  yet  their 
production  is  effected  in  numerous  instances 
without  any  perceptible  symptom  indicative 
of  their  formation.  When  it  is  remembered 
that  there  are  some  shades  of  inflammation, 
the  phenomena  of  which  are  so  slow  and  so 
obscure  as  to  excite  no  suspicion  of  their  ex- 
istence, it  will  scarcely  be  denied  that  those 
adhesions  in  the  internal  membranes  are  pro- 
duced without  perceptible  vascular  excitement. 
We  have  just  seen  that  this  imperceptibility  of 
the  signs  of  inflammation  is  quite  in  accord- 
ance with  the  doctrine  of  Hunter  ; the  exci- 
tation in  the  case  of  a wound  may  be  equally 
imperceptible,  though  really  present,  the  trau- 
matic lesion  producing  no  other  effect  upon 
the  divided  parts  than  that  of  placing  them  in 
the  same  condition  as  to  the  exudation  of 
lymph  that  the  vascular  excitement  had  placed 
the  internal  membranes,  and  thus  the  cellular 
tissue  may  at  once  enter  upon  the  reparative 
process,  without  manifesting  the  excitement. 

As  regards  the  opinion  of  M.  Serre,  we 
will  not  deny  the  analogy  that  exists  between 
the  process  of  adhesive  inflammation,  and  that 
by  which  the  ovum  and  the  uterus  become 
connected  ; nor  is  it  necessary,  in  support  of 
Hunter’s  views,  that  we  should.  Before  we 
consented  to  debate  the  point,  we  should  re- 
quire of  those  who  have  taken  up  an  idea  on 
this  subject,  which  they  conceive  to  differ  from 
that  of  Hunter,  first,  to  prove  that  the  pro- 
cess by  which  the  parts  of  the  foetus  become 
united  differs  from  that  by  which  it  is  effected 
in  the  state  of  extra-uterine  existence.  That 
which  is  inflammation  in  the  fully-developed 
tissues  of  an  independent  organism  may  possi- 
bly present  very  different  appearances  in  the 
foetus,  alt  hough  the  mode  or  act  itself  by  which 
it  is  effected  may  be  essentially  the  same  in 
both  cases.  As  we  have  already  observed, 
the  elements  of  the  foetus  consist  almost  solely 
of  the  plastic  kind,  and  are  naturally  in  that 
state  of  active  excitement  which  we  conceive 
to  follow  the  infliction  of  a wound.  We  may 
here  repeat  an  observation  which,  amongst 
physiologists,  obtains  the  currency  of  an  ax- 
iom, viz.,  that  which  would  constitute  fever  in 
the  adult  is  normal  action  in  the  infant  or  the 
foetus. 

The  act  whereby  adhesion  is  effected,  whe- 
ther by  the  adhesive  or  suppurative  process, 
must  be,  both  in  its  essence  and  elements,  the 
same.  In  the  first  instance,  coagulable  lymph 
thrown  out  from  the  broken  surface  becomes 
the  bond  of  union  ; in  the  second,  the  same 
lymph  is  thrown  out  by  the  granulations,  and 
effects  the  same  end.  Nature  has  only  been 
interrupted  by  the  suppurative  act,  arising 
from  the  more  active  inflammatory  process. 
Lymph  is  a living  secretion,  elaborated  in  a 
perfect  state  of  preparation  to  form  adhesions, 
so  long  as  the  excitement  or  inflammatory  ac- 
tion, in  virtue  of  which  it  is  produced,  remains 
confined  to  purely  reparative  limits ; when  the 
inflammation  runs  higher,  the  secretion  is  not 
reparatory,  but  morbid,  and  pus  is  formed. 
The  secretion  of  lymph,  whether  from  the 
celis,  the  ends  of  divided  vessels,  or  the  residt 


I 


ADHESION. 


51 


of  organic  exaltation  in  the  internal  surfaces, — 
whether  adhesions  be  morbid,  or  reparative, 
the  result  is  uniform  ; it  becomes  of  the  same 
nature  as  cellular  tissue,  from  which,  after  a 
lapse  of  time,  it  can  no  longer  be  distinguished : 
it  is,  in  fact,  cellular  tissue.  This,  to  use  the 
expression  of  Cruveilhier,  is  the  organizing, 
as  well  as  the  disorganizing,  element.  No  re- 
parative process  can  take  place  in  the  muscu- 
lar, tendinous,  osseous,  or  nervous  fibres  of 
themselves  ; and  if  they  were  not  abundantly 
supplied  with  cellular  tissue,  both  within  and 
around  them,  their  lesions  would  be  irreparable. 
Muscle  contracts,  nerve  feels,  and  glands  se- 
crete ; but  to  these  purposes  their  functions 
are  absolutely  limited  : their  diseases  are  con- 
fined to  their  cellular  tissue,  and  through  it 
alone  they  receive  the  principles  of  nutrition 
or  decay  ; and  this  is  so  strictly  the  property 
of  the  cellular  element,  and  so  active  is  this 
power  where  it  abounds,  that  we  often  find,  in 
treating  surgical  diseases,  where  it  is  desirable 
to  prevent  adhesion,  how  very  difficult  it  is  to 
control  this  tendency.  Every  surgeon  knows 
what  care  and  attention  are  necessary  when  it 
becomes  an  object  to  maintain  a fistulous  open- 
ing as  a substitute  for  an  obliterated  natural 
one  ; as,  for  instance,  the  urethra  obliterated 
by  strictures  and  extensive  extravasations, 
Steno’s  duct,  the  nasal  duct,  &c. 

Let  us  now  trace  the  changes  which  take 
place  in  the  effused  fluid  until  it  becomes  fully 
organized.  It  is  certainly  a most  remarkable 
property  in  blood,  that  the  moment  it  comes 
in  contact  with  an  inflamed  tissue  it  coagulates ; 
this  is  one  of  the  earliest  effects  of  inflamma- 
tion in  an  artery  or  vein  : the  inflammation  of 
cellular  tissue  produces  the  same  effect  on  the 
effused  lymph,  a fact  which  did  not  escape  the 
observation  of  John  Hunter,  and  which,  by  the 
way,  might  not  have  been  destitute  of  weight 
with  him  when  he  connected  adhesion  with  a 
particular  stage  of  inflammation.  After  it  has 
been  effused  twenty-four  hours  the  coagulated 
lymph  is  white,  areolar,  and  membraniform  ; 
in  forty-eight  hours,  often  earlier,  it  is  vascu- 
larized, and  furnishes  blood  from  numerous 
points  if  any  attempt  be  made  to  break  it  up  ; 
in  three  days  its  organization,  though  not  per- 
fect, is  still  more  advanced  ; and  in  eight  or 
ten,  it  is  so  solid  that  it  resists  any  attempt  at 
laceration  as  powerfully  as  the  surrounding 
parts  ; finally,  it  is  fibrous  and  cellular. 

We  have  been  hitherto  contemplating  the 
subject  of  adhesion,  as  between  the  two  sur- 
faces of  an  external  wound.  Let  us  now  sup- 
pose a lesion  in  which  the  surface  of  the  body 
covering  the  wounded  parts  remains  entire, 
and  there  is  consequently  no  access  afforded 
to  the  external  air,  and  no  opening  through 
which  the  injured  parts  can  be  relieved  of  the 
presence  of  the  extravasated  blood. 

The  question  has  been  much  agitated 
amongst  pathologists,  as  to  the  mode  by  which 
the  effused  fluid  establishes  the  continuity  of 
the  separated  parts — Do  the  two  ends  of  a 
divided  vessel  in  a clean  wound  inosculate 
directly,  when  brought  into  contact  or  close 
proximity  ? Or  do  new  vessels  arise  in  the 


concrete  mass  of  lymph,  and  by  extending 
branches  towards  the  surrounding  parts,  es- 
tablish a new  order  of  anastomoses  ? 

In  reference  to  the  first  question,  Hunter 
observes,  in  a note,  “ I never  could  get  an 
opportunity  of  observing  it,  in  all  my  experi- 
ments and  observations  on  inflammation,  ex- 
cept in  the  coats  of  the  eye.  In  many  in- 
flammations of  that  organ,  we  find  an  artery, 
or  arteries,  passing  from  the  tunica  conjunc- 
tiva to  the  cornea,  and  ramifying  on  that 
part.  These  have  been  cut  across  to  prevent 
the  influx  of  blood  ; the  two  ends  are  seen  to 
shrink,  but,  in  a little  time,  they  are  again 
perceived  to  unite,  and  the  circulation  is  car- 
ried on  as  before.  In  this  there  can  be  no 
deception.” 

There  is  another  experiment  by  Duhamel, 
which  bears  upon  the  same  point.  He  broke 
the  legs  of  six  chickens : after  the  bones 
had  united,  he  cut  across  about  a third  of  the 
soft  parts  covering  the  callus  ; as  soon  as  the 
wound  had  cicatrized,  he  cut  across  another 
third  down  to  the  bone  ; and  when  the  se- 
cond division  had  cicatrized  also,  he  cut  the 
remaining  third.  When  the  whole  was  healed, 
the  injection  from  the  upper  part  of  the  thigh 
penetrated  to  the  extremity  of  the  claws. 
“ I cannot,”  says  Duhamel,  “ affirm,  whether 
the  large  vessels  injected  were  dilated  capil- 
laries, or  the  large  vessel  of  the  leg  itself  re- 
established, but  this  experiment  proves  irre- 
fragably  the  inosculation  of  blood  vessels.” 
In  this  conclusion  Duhamel  however  deceives 
himself ; the  experiment  merely  proves  the 
possibility  of  re-establishing  the  circulation 
after  all  the  large  vessels  surrounding  the 
limb  had  been  successively  divided,  but  not 
the  direct  inosculation  of  the  divided  vessels 
themselves. 

In  regard  to  the  second  question,  whether 
the  new  vessels  are  the  product  of  spontaneous 
generation,  the  evidence  seems  more  direct 
and  conclusive.  “ In  a vast  number  of  in- 
stances,” says  Hunter,  “ I have  observed  that, 
in  the  substance  of  the  extravasation,  there 
were  a great  number  of  spots  of  red  blood, 
so  that  it  looked  mottled.  The  same  appear- 
ance was  very  observable  on  the  surface  of 
the  separation,  between  the  old  substance  and 
the  new,  a good  deal  like  petechial  spots. 
Was  this  blood  extravasated  along  with  the 
coagulating  lymph  ? In  this  case  I should 
rather  have  supposed  it  would  have  been  more 
diflused.  I have  therefore  suspected  parts 
have  the  power  of  making  vessels  and  red 
blood,  independent  of  the  circulation.” 

An  ingenious  explanation  has  been  pre- 
sented of  the  mode  in  which  the  new  vessels 
are  mechanically  hollowed  out,  but  which  is 
not  however  ottered  to  the  exclusion  of  the 
vital  influences  which  direct  their  formation. 
It  is  well  known,  from  the  experiments  of  Dr. 
Clanny  and  others,  that  the  blood  contains 
carbonic  acid  gas  in  considerable  quantity. 
Brande  estimates  it  at  a cubic  inch  for  every 
ounce  of  blood. 

I saw  Dr.  Clanny  procure  it  from  the  blood 
of  a patient  whom  he  had  just  ordered  to  be 
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hied,  by  setting  it  under  a receiver,  which 
he  exhausted.  This  gas  is  evolved  from  the 
blood  while  it  is  undergoing  coagulation.  If 
the  coagulating  mass  be  examined  with  a 
microscope,  the  gas  is  observed,  by  its  bub- 
bling, to  escape  in  all  directions,  forming  a 
net-work  of  capillaries,  anastomosing  with  each 
other,  and  which  remain  visible  when  the 
coagulum  is  dried — the  action  resembling 
what  takes  place  in  the  panary  fermentation. 
It  is  obvious  that  the  formation  of  these  canals 
is  owing  to  the  escape  of  the  gas,  for  when 
the  blood  is  deprived  of  it  by  the  air  pump, 
before  it  begins  to  coagulate,  they  are  not 
formed,  and  the  mass  remains  soddened.  It 
might  be  doubted  whether  the  same  pheno- 
mena would  obtain  in  a clot  shut  up  in  the 
living  tissues  of  the  body  ; but  the  question 
has  been  set  at  rest  by  some  experiments  of 
Sir  E.  Home.  In  one  of  these  experiments, 
a clot  was  formed  by  dividing  a small  branch 
of  the  mesenteric  artery  in  a rabbit,  which 
received  the  injection  twenty-four  hours  after. 
He  also  succeeded  in  injecting  a coagulum, 
just  formed,  from  blood  which  he  had  abstracted 
from  a vein.  He  describes  the  disposition 
of  the  newly  formed  vessels  as  branching  out 
from  the  small  ampullae,  or  spots,  (which  first 
become  elongated,)  into  a double  arbores- 
cence,  like  that  of  the  vena  portae.  We  shall 
see  in  another  place  that  he  makes  the  same 
remark  in  the  case  of  the  formation  of  granu- 
lations. 

The  process  of  vascularization  has  however 
been  represented  as  taking  place  in  a different 
manner  by  other  physiologists.  Gendrin 
thinks  that  the  neighbouring  vessels  force 
blood  into  the  coagulum,  and  thus  the  canals 
are  prepared.  Laennec  states  that  the  rudi- 
ments of  blood-vessels  are  presented  under 
the  form  of  streaks  of  blood,  which  soon  as- 
sume a cylindrical  form,  and  ramify  in  the 
manner  of  blood-vessels.  On  the  one  hand, 
it  is  believed  that  the  new  vessels  are  fully 
formed  before  the  blood  is  impelled  into  them 
from  the  surrounding  capillaries  ; on  the  other, 
that  they  are  developed  by  the  action  of  the 
primitive  vessels,  blood  being  first  driven 
through  the  coagulum,  in  the  form  of  streaks, 
which  streaks  are  hollowed  into  vessels  by 
the  continuance  of  the  same  action.  The 
point  on  which  both  are  agreed  is,  that  the 
vessels  themselves  are  continuous  with  the 
venous  capillaries,  and  that  they  sire  suscepti- 
ble of  injection  from  the  primitive  vessels, 
whether  arteries  or  veins. 

When  thus  completely  organized,  it  gra- 
dually undergoes  changes,  until  it  presents  all 
the  characters  of  cellular  tissue,  equally  sus- 
ceptible of  deposit  and  alteration  as  the  same 
element  in  any  other  part  of  the  body.  The 
complete  similarity,  however,  has  been  denied  ; 
and  it  is  maintained  by  some,  that  adipose 
matter  is  never  deposited  in  the  cells  of  the 
adventitious  medium.  In  reply,  it  is  only 
necessary  to  repeat,  that  the  changes,  by  which 
the  bond  of  union  is  rendered  cellular,  are 
exceedingly  slow,  -and  that  the  inflammation 
in  which  it  originated  has  terminated,  as  it 


does  so  frequently,  in  induration,  which  even 
time  will  not  always  remove.  Tuberculous, 
and  other  deposits,  have  been  found  in  the 
new  organic  substance  ; and  if  fat  has  not,  a 
point  which  is  by  no  means  certain,  it  would 
not  prove  against  the  general  proposition  ex- 
pressed above.  It  is,  however,  believed  by 
many,  that  fat  may  also  be  deposited  when 
the  new  organization  becomes  perfectly  cel- 
lular, which  of  course,  requires  considerable 
time. 

We  have  been  hitherto  considering  the 
vascularization  of  lymph  as  a result  of  wounds. 
The  living  parts  may  also  be  the  seat  of  the 
deposition  of  coagulating  lymph,  without  the 
intervention  of  any  external  cause.  Severe 
irritation  arising,  and  continuing  in  a part 
for  some  time,  the  affected  spot  is  isolated,  by 
the  establishment  of  adhesion  in  the  surround- 
ing parts  ; these  being  rendered  impermeable 
by  the  deposition  of  a yellowish  serum  and 
coagulable  lymph.  This  process  is  purely 
preservative,  as  the  diffusion  of  the  inflamma- 
tion is  thus  completely  checked.  It  is  to  the 
absence  of  this  plastic  barrier  that  the  exten- 
sive ravages,  that  take  place  in  phlegmonous 
erysipelas,  are  to  be  attributed.  (See  Abscess, 
Erysipelas.)  When  the  inflammation  does 
not  proceed  to  suppuration,  in  other  words, 
when  resolution  takes  place,  the  deposited 
lymph  is  absorbed,  and  the  cellular  tissue  is 
restored  to  its  former  condition,  becoming 
permeable  and  areolar.  When  the  inflamma- 
tion has  run  high,  however,  the  absorption  is 
not  altogether  complete  ; the  walls  of  the  cells 
remain  permanently  adherent,  in  the  same 
manner,  and  by  the  same  bond,  as  that  which 
unites  the  edges  of  a wound ; the  cells  are 
thus  effaced,  and  the  parts  are  indurated. 
The  effect  of  this  change  in  the  cellular  tissue 
merits  attention  from  the  surgeon,  as  it  often 
renders  intricate  and  embarrassing  the  per- 
formance of  certain  operations,  which,  had  no 
such  change  occurred,  would  have  been  easy 
and  expeditious.  Take,  for  instance,  a tumour 
in  the  neck,  which  has  involved  the  blood- 
vessels and  nerves,  and  which  has  thickened 
the  cellular  tissue  surrounding  them  ; he  can 
only  succeed  in  removing  it  by  slow  and 
careful  dissection,  whereas,  had  the  cellular 
tissue  undergone  no  change,  he  could  have 
rolled  it  out  from  its  connexions  with  his 
fingers  alone,  as  soon  as  he  had  divided  the 
external  integuments.  We  have  been  hitherto 
considering  adhesion  as  a result  of  a certain 
degree  of  organic  exaltation,  so  well  named 
by  Hunter,  adhesive  inflammation,  and  which, 
by  uniting  parts  which  otherwise  must  sup- 
purate, serves  as  a barrier  to  suppurative  in- 
flammation. 

We  shall  now  offer  a few  observations  on 
adhesion  in  surfaces  that  have  suppurated,  or, 
adhesion  by  granulation.  This  portion  of  the 
subject  will  be  but  briefly  noticed  here,  as  it 
will  be  described  more  fully  under  the  head 
Cicatrix. 

Granulations  arise  only  in  parts  that  have 
suppurated,  and,  wherever  they  occur,  are 
seated  or  based  on  cellular  tissue.  Their 
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name  expresses  their  appearance  tolerably 
well,  being  small,  red,  shining,  and  globular 
prominences,  more  or  less  elevated,  and  highly 
vascularized.  As  these  corpuscules  bring 
about  the  same  event,  namely,  adhesion,  are 
they  of  the  same  nature  as  the  vessels  or  cells 
from  which  the  coagulating  lymph  is  secreted, 
which  becomes  the  bond  of  union  in  wounds 
that  adhere  by  first  intention  ? Is  their  ac- 
tion in  producing  the  means  of  union  the 
same  ? Most  probably.  Hunter  considered 
suppuration  to  result  from  inflammation,  car- 
ried beyond  adhesive  limits  ; but  suppuration 
ceases  by  restoring  the  parts  within  those 
limits,  placing  them  in  the  same  condition,  in 
fact,  as  that  in  which  the  surfaces,  or  rather 
the  granulations  secrete  the  same  plastic 
lymph.  In  order  to  produce  suppuration  ar- 
tificially, it  is  only  necessary  to  prevent  ad- 
hesion. (See  Reunion.)  When  there  is  no 
cause  to  perpetuate  the  production  of  pus, 
the  granulations  become  covered  with  a layer 
of  organizable  lymph.  It  may  be  here  re- 
marked, that  as  blood  coagulates  upon  in- 
flamed surfaces,  so  does  pus,  according  to  the 
observations  of  Home,  upon  the  surface  of 
granulations.  It  would  appear,  therefore, 
that  whatever  adhesive  power  is  found,  either 
in  pus  or  in  blood,  depends  upon  its  vitality, 
for  healthy  pus  is  not  dead  matter  in  the 
midst  of  our  tissues,  but  a living  secretion. 
Home’s  observations  on  these  granulations 
are  exceedingly  curious,  and  will  be  repro- 
duced under  the  article  Granulation. 

When  granulating  surfaces  are  apposed, 
they  become  covered  with  a very  thin  pel- 
licle, which  prevents  any  further  secretion  of 
pus.  As  regards  the  production  of  the  vessels 
by  which  the  granulations  are  so  richly  sup- 
plied, the  same  difference  of  opinion  prevails, 
some  believing  that  they  are  formed  spon- 
taneously in  the  plastic  lymph  ; others,  that 
they  are  merely  prolongations  from  the  pri- 
mitive vessels.  Hunter  believed  that  they 
might  be  produced  in  both  ways.  But,  on 
this  point,  we  might  invoke  Hunter’s  own 
authority  against  himself,  in  support  of  the 
opinion  that  these  vessels  are  of  secondary 
formation.  Hunter  observed,  that  the  vessels 
oi  granulations  took  a direction  from  their 
base  to  the  circumference  in  parallel  lines  ; 
now  the  very  same  arrangement  is  observable 
in  the  vessels  of  false  membranes,  the  spon- 
taneous formation  of  which  is  not  disputed. 
The  same  difference  of  opinion  is  here  re- 
produced as  to  the  inosculation  of  the  new 
with  the  old  vessels  ; and,  although  it  is  not 
possible  to  deny  the  communication  of  these 
vessels,  still  it  is  by  no  means  art  easy  matter 
to  prove  the  direct  inosculation.  We  can- 
not determine  whether  the  extremities  of  the 
old  vessels  merely  throw  out  plastic  lymph 
only,  or  whether  the  excitement,  which  no 
one  doubts  must  exist  in  them,  is  still  kept 
up  to  form,  or  to  inosculate  with,  the  new 
vessels  ; all  we  know',  positively,  is  the  fact 
that  they  do  communicate,  and  are  continuous 
with  each  other. 

The  preceding  observations  establish  that 
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organizable  lymph  is  the  sole  medium  of  adhe- 
sion, that  it  is  thrown  out  in  consequence  of  a 
particular  mode  of  excitement,  to  w'hich  Hun- 
ter gave  the  name  of  adhesive  inflammation  ; 
and  that  this  inflammation  is  necessary  to  mo- 
dify the  parts  in  order  to  produce  its  effusion. 

Adhesions  in  different  situations : — In  a prac- 
tical point  of  view  adhesions  may  be  arranged 
under  two  general  heads,  viz.  morbid  and 
reparative.  Another  division  may  also  be 
made  in  which  they  are  classed  in  reference 
to  the  structures  or  situations  in  which  they 
occur.  This  division  embraces  adhesions,  not 
only  of  the  serous  or  mucous  surfaces  gene- 
rally, as  of  the  pleurae,  peritoneum,  &c.,  but 
of  the  vessels,  skin,  mucous  passages,  &c. 
wherever  they  may  be  formed.  We  shall 
study  them  in  the  order  of  their  frequency. 

Adhesions  of  serous  membranes  : — The  cellu- 
lar tissue  itself  may  be  considered  as  consti- 
tuted of  a multitude  of  serous  cells,  but  as  we 
have  spoken  so  much  upon  it,  in  developing 
the  general  principles  of  adhesion,  we  shall 
pass  at  once  to  the  consideration  of  adhesions 
as  they  occur  in  the  large  serous  cavities. , 

The  first  point  we  have  to  remark,  as  re- 
gards serous  membranes,  is  the  prodigality 
with  which  they  furnish  the  lymph,  which  is 
afterwards  converted  into  membraniform  adhe- 
sions. The  abundance  with  which  the  lymph 
is  thrown  out  in  the  irritation  of  serous  mem- 
branes, and  the  apparent  absence  of  vascu- 
larity, had,  doubtless,  suggested  the  idea  that 
the  productions  were  inorganic  ; but  this. con- 
dition is  merely  temporary,  and,  besides  the 
apparent  absence  of  vessels,  is  no  argument 
against  the  fact  of  their  being  organized. 
This  readiness  to  throw  out  lymph  is,  in  many 
instances,  attended  with  effects  that  are  emi- 
nently preservative.  A collection  of  matter 
takes  place  under  the  pleura  costalis ; the  con- 
tiguous pulmonic  pleura  adheres  to  it ; the 
ulcerative  process  attacks  the  adhesion,  and 
the  pus  is  coughed  up  through  the  bronchi ; 
or  a fatal  extravasation  is  threatened  from 
some  of  the  organs  of  the  abdominal  cavity, 
the  adhesive  matter  is  thrown  out,  the  suffer- 
ing organ  becomes  united  to  the  nearest  turn 
of  intestine,  and  the  matter,  which  was  on  the 
point  of  making  irruption  into  the  abdominal 
cavity,  is  safely  carried  out  of  the  body, 
through  the  passage  that  has  been  provided 
for  it  by  the  intestinal  canal.  It  becomes 
also,  as  in  the  case  of  an  abscess  in  the  cellu- 
lar tissue,  the  means  of  circumscribing  the  ef- 
fects of  an  injury.  “ If  we  make  a wound,” 
says  Hunter,  “ in  the  cavity  of  the  belly  and 
do  not  allow  it  to  heal  by  first  intention, 
still  we  find  that  no  inflammation  will  take 
place,  or  extend  further,  than  the  attachment 
of  those  parts  to  the  cut  edges,  except  what  is 
owing  to  continued  sympathy.  If  this  was  not 
the  case,  every  part  of  the  same  cavity  must 

inflame if  this  contact  be  destroyed 

the  whole  cavity  must  inflame,  because  every 
part  is  under  the  same  predicament  with 
regard  to  exposure.  The  same  thing  would 
take  place  in  the  common  cellular  membrane, 
if  those  cells  were  not  (in  a natural  state)  in 
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contact.  Inflammation,  in  case  of  wounds, 
would  as  readily  extend  over  the  surface  of 
each  cell  as  air  does  through  the  cavity  of 
each  cell  when  blown  into.  Now  this  simple 
and  natural  contact  of  parts  keeps  the  inflam- 
mation from  spreading  beyond  the  cut  edges 
of  exposure,  and  the  inflammation  only  takes 
place  at  this  part  to  preserve  this  contact.  . . 
The  cause  ot  the  limitation  of  the  inflamma- 
tion is  the  simple  contact ; this  contact  ren- 
ders the  sides  of  the  cavity  perfect  again,  and 
sets  bounds  to  the  immediate  cause.”  Hunter, 
Op.  cit.  pp.  310,  311. 

There  is  therefore  a remarkable  tendency 
in  serous  membranes,  as  shown  in  numberless 
instances,  to  limit  inflammation,  or  to  circum- 
scribe its  effects.  This,  Hunter  regards  as  a 
purely  defensive  effort  of  the  constitution. 

Upon  the  first  occurrence  of  irritation  in 
serous  surfaces,  the  lymph,  by  which  the  con- 
tiguous parts  are  joined,  exudes  from  them  in 
the  same  manner  as  it  exudes  from  the  lips  of 
a wound.  Cruveilhier  has  observed  that  the 
lymph  is  firmest  at  the  circumference  of  the 
exudation,  being  spongy  and  porous  towards  the 
centre ; and  hence  he  infers  that  the  blood,  pus, 
or  membranous  flakes,  like  the  globules  of  pus, 
which  we  sometimes  find  in  the  midst  of  a 
coagulum,  are  not  secreted  in  that  situation, 
but  percolated  by  capillarization  through  these 
porous  membranes  from  the  serous  surfaces. 
It  was  long  thought  that  these  productions 
were  not  organic,  but  merely  served  the  pur- 
pose of  a medium  through  which  the  vessels 
were  carried  from  one  side  of  the  inflamed 
membrane  to  the  other  ; but  this  notion  is 
now  justly  abandoned.  The  provisional  state 
of  the  exudation,  upon  which  this  idea  was 
founded,  is  now  known  to  be  transitory  ; it 
gives  place  to  a fully  organized  state  of  this 
new  substance,  induced  by  means  exactly 
similar  to  those  which  are  observed  in  the 
developement  of  the  placenta,  a state  in  which 
it  is  supplied  with  vessels  capable  of  being 
injected.  The  same  observation  as  to  the 
distribution  and  character  of  these  vessels, 
which  Home  made  respecting  granulations, 
may  be  repeated  here  ; a trunk  sends  off  an 
arborescence  of  capillaries  from  both  ends 
towards  the  circumference  of  the  adventitious 
membrane,  a miniature  representation  of  the 
portal  circulation  ; these  vessels  are  exclu- 
sively venous.  “ I never,”  said  Cruveilhier, 
“ found  arterial  vessels  in  organized  false 
membranes.  They  could  serve  no  purpose, 
since  their  capillary  venous  system  communi- 
cates with  the  generally  capillary  venous  sys- 
tem, and,  consequently,  with  the  torrent  of 
the  circulation  ; and  this  fact  is  in  accordance 
with  experiments  which  have  convinced  me 
that  the  venous  system  is  the  immediate  seat 
of  secretion,  inflammation,  and  nutrition.” 

These  adhesions  are  produced  in  great  va- 
riety, depending  chiefly  upon  the  degree  of 
mobility  of  the  parts  in  which  they  are  deve- 
loped. Sometimes  the  union  is  so  close  and 
intimate  that  there  seems  to  be  scarcely  any 
interposed  layer ; at  others,  the  bands  are 
prolonged  and  broken  into  cells,  or  numerous 


slips.  Several  observations  prove  that  they 
sometimes  disappear  in  consequence  of  being 
ruptured  in  this  process  of  elongation.  It  is 
by  this  process  that  the  cure  of  artificial  anus 
is  effected  ; for  if  the  parallelism  of  the  two 
ends  of  the  intestine,  adhering  to  the  abdo- 
minal wall,  where  the  preternatural  opening 
exists,  were  to  continue,  the  re-establishment 
of  the  course  of  the  faecal  matter  through  the 
lower  portion  of  the  intestine  could  not  take 
place  ; it  is  by  the  elongation  of  the  adhesion 
from  every  point  of  its  attachment,  that  the 
curve  of  the  intestine  may  be  restored,  and 
that  the  opening  in  the  side  of  the  intestine  is 
gradually  lessened  till  it  closes  completely. 
In  one  of  Dupuytren’s  cases  of  artificial  anus, 
through  which  the  faecal  matter  was  dis- 
charged only  for  twelve  days,  an  opportunity 
occurred  for  examining  the  parts,  the  woman 
dying  seven  months  after.  The  portion  of 
the  intestine  in  which  the  accidental  opening 
had  existed,  and  which  it  was  expected  would 
have  been  found  adherent  to  the  cicatrix,  was 
four  inches  from  it.  A long  band  of  mem- 
brane, broad  at  both  ends,  and  almost  as  small 
as  a thread  in  the  centre,  connected  the  pa- 
rietal cicatrix  with  the  intestine ; this  band 
did  not  communicate  with  the  cavity  of  the 
intestine.  M.  Ribes  states  that  he  had  not 
been  able  to  find  the  slightest  trace  of  adhe- 
sion in  his  examinations  of  the  bodies  of  sol- 
diers, who  had,  at  periods  remote  from  the 
time  of  their  death,  received  wounds  in  the 
abdomen  ; the  traction  which  the  point  of 
adhesion  must  have  been  constantly  exposed 
to,  from  the  peristaltic  motion  of  the  intes- 
tines, will  perhaps  account  for  this  circum- 
stance. Having  premised  these  observations 
on  the  adhesions  of  serous  membranes  in 
general,  we  shall  now  study  them  as  they  oc- 
cur in  each  serous  cavity  in  particular. 

Adhesions  in  the  jdeurce : — These  are  the 
most  frequent  of  all,  and  are  found  in  the 
bodies  of  half  the  adults  that  are  opened. 
They  are  often  produced  without  any  symp- 
tom of  pain.  They  result  however  almost 
certainly  from  inflammation  of  the  pleura. 
When  they  are  so  extensive  as  to  impede  the 
full  expansion  of  the  lungs,  the  latter  diminish 
in  size,  and  the  walls  of  the  thorax  fall  in 
gradually  in  proportion  to  the  diminution. 
When  a lung  shrinks  under  the  pressure  of 
fluid  effused  into  the  cavity  of  the  pleura,  if 
an  adhesion  already  exists,  the  adhesion  is 
elongated,  and  may  thus  stretch  across  the 
cavity.  When  suppurative  action  has  oc- 
curred on  a point  of  the  serous  membrane, 
the  pus  is  isolated  by  the  production  of  orga- 
nized lymph,  and  may  thus  be  eliminated 
through  the  bronchi,  or  through  the  intercos- 
tal spaces,  a track  being  formed  for  it  towards 
the  surface.  Collections  of  pus  confined  to  a 
spot  of  serous  membrane,  and  thus  voided,  are 
often  met  with  in  authors.  It  has  been 
doubted  in  such  cases  whether  the  inflamma- 
tion first  arose  in  serous  membrane ; but 
whether  so  or  not,  it  is  well  ascertained  that 
such  adhesions  between  contiguous  portions 
of  a serous  membrane  may  arise  when  the  in- 
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flammation  takes  place  in  the  cellular  tissue, 
external  to  the  membrane.  The  possibility 
of  the  existence  of  adhesions  should  be  borne 
in  mind  when  it  is  necessary  to  have  recourse 
to  surgical  means  for  the  discharge  of  collec- 
tions of  fluid  in  the  cavity  of  the  thorax.  It 
will  not  be  always  easy  to  determine  the  best 
point  for  the  performance  of  the  paracentesis; 
and  it  will  therefore  be  best  to  proceed  in  all 
cases  as  if  such  adhesions  really  existed.  (See 
Empyema.) 

Adhesions  of  the  peritoneum. — The  extent  of 
this  membrane,  and  the  number  and  impor- 
tance of  the  organs  with  which  it  is  connected, 
renders  the  study  of  its  adhesions  extremely  in- 
teresting. (See  Abdomen.)  In  some  instances, 
where  peritonitis  has  been  general,  it  termi- 
nates (and  such  a termination  may  be  regarded 
as  favourable,)  in  the  fusion  into  one  mass  of 
the  omentum,  intestines,  &c.  An  inevitable 
result  of  this  glueing  together  of  the  intes- 
tines, is  the  all  but  suppression  of  the  peristal- 
tic motion,  or  at  least  such  a degree  of  it  as 
would  insure  the  due  performance  of  the  func- 
tions of  these  viscera.  Life,  it  is  true,  may 
be  continued  under  these  unfavourable  circum- 
stances, but  it  is  embittered  by  constant  suffer- 
ing. The  embarrassment  of  function,  through 
the  loss  of  mobility,  is  aggravated  too  often  by 
low  enteritis,  or  irritation  of  the  mucous  mem- 
branes of  the  intestines,  which  wastes  and  often 
destroys  the  patient. 

Partial  adhesions  of  the  peritoneum. — Adhe- 
sions of  the  peritoneum  present  innumerable 
varieties  in  form  as  well  as  in  organization  ; 
they  occur  as  filaments,  bands,  looking  like 
ligaments,  elevations,  &c. ; they  are  laminated, 
cellulous,  fibrous,  granular,  or  infiltrated,  or 
studded  with  tuberculous  deposits.  The  au- 
thor of  this  article  has,  within  a very  few 
days,  met  with  an  instance  of  this  kind.  But 
even  though  not  general  or  extensive  these 
adhesions  may  be  productive  of  considerable 
distress,  according  to  the  nature  of  the  viscus, 
whose  function  they  impede  ; even  rings  may 
be  formed,  in  which  fatal  strangulation  of  a 
portion  of  intestine  may  occur.  The  mind  cf  the 
reader  will  readily  supply  instances  : the  loose 
omentum  may  contract  attachments  from  one 
point  to  another,  into  which  a portion  of  a 
neighbouring  intestine  may  be  forced  ; the 
impregnated  uterus  may  contract  adhesions 
while  high  in  the  abdomen  which  may  impede 
the  progress  of  parturition,  or  prevent  the  re- 
turn of  the  organ  upon  itself  when  the  fcetus 
and  placenta  have  been  expelled,  and  thus  ex- 
pose the  woman  to  the  perils  of  haemorrhage. 
The  existence  of  adhesions  that  impede  func- 
tion is  often  revealed  by  a sense  of  weight,  or 
traction,  which  is  experienced  at  a particular 
part,  or  at  a particular  time,  which  is  often 
that  at  which  the  impeded  viscus  is  more  es- 
pecially engaged  in  performing  its  function, 
whatever  it  may  be. 

A partial  peritonitis  may  arise  during  the 
formation  of  an  abscess  in  the  liver,  inducing 
adhesion  between  it  and  the  diaphragm,  and  the 
}>eritoneum  lining  the  right  hypochondrium  ; 


the  effect  as  regards  the  adhesions  being  the 
same,  whether  the  pus  is  formed  in  a cyst, 
or  whether  it  is  collected  in  the  substance  of 
the  liver  itself.  These  adhesions  are  purely 
preservative,  as  through  them  the  matter  may 
be  safely  conducted  out  of  the  system  by  an 
opening  in  the  parietes  of  the  abdomen,  or  by 
working  its  way  upwards  through  the  dia- 
phragm and  the  lungs,  until  it  finds  an  outlet 
in  the  bronchi.  The  same  aptitude  for  adhe- 
sion brings  the  liver  into  union  with  the  other 
organs  that  surround  it,  the  stomach,  the  duo- 
denum, the  gall-bladder,  &c. ; and  through 
these  an  outlet  may  also  be  obtained  for  the 
matter  which  is  voided  by  vomiting,  or  by 
stool.  The  gall-bladder,  too,  may,  in  like 
manner,  be  joined  by  adhesion  to  the  anterior 
wall  of  the  abdomen  ; and  this  is  a point  of 
much  surgical  interest,  as,  through  means  ot 
the  adhesive  bond,  the  gall-bladder  becomes 
safely  accessible.  But  we  must  observe  that 
the  signs  indicative  of  this  adhesion  are  not 
always  such  as  to  give  the  surgeon  full  as- 
surance of  their  existence  ; and  without  such 
conviction  he  will  not  undertake  an  operation 
on  the  gall-bladder,  which,  if  the  adhesion 
does  not  exist,  must  be  iollowed  by  fatal  ex- 
travasation of  its  contents  into  the  general  ab- 
dominal cavity.  Petit,  in  the  Memoirs  of  the 
Academy  of  Surgery,  has  endeavoured  to 
describe  the  signs  which  he  considers  indica- 
tive of  their  existence.  He  says,  “ II  the 
patient  lies  on  his  left  side,  with  his  legs  drawn 
up  to  his  belly,  and  in  this  situation  we  strive 
to  push  the  tumour  from  one  side  to  the  other, 
and  we  find  it  cannot  be  removed  from  the 
spot  where  it  rises,  it  is  a sign  that  it  is  adhe- 
rent ; whereas,  on  the  contrary,  it  is  a certain 
sign  that  it  is  not  adherent  it  it  follows  the 
motion  of  the  fingers,  and  can  be  moved  from 
side  to  side  : if  there  be  oedema,  or  redness  of 
the  external  part  of  the  tumour,  we  may  be 
certain  that  it  is  adherent.”  This  oedema,  or 
doughy  condition  of  the  cellular  tissue,  pre- 
ceding the  march  of  an  abscess  towards  the 
surface,  has  been  already  noticed  in  that  arti- 
cle. (See  Abscess.)  It  is  a part  of  the  adhe- 
sive process  as  it  is  developed  in  the  intermus- 
cular or  sub-cutaneous  cellular  tissue,  and  it 
exhibits  the  difference  between  the  extravasa- 
tion of  concrescible  lymph  and  thin  serum. 
An  abscess  is  bounded  by  its  proper  cyst,  which 
is  coagulated  lymph  ; beyond  this  boundary  is 
the  thin  serum,  which  infiltrates  the  cellular 
tissue  in  advance  of  the  purulent  cyst,  giving 
it  the  oedematous  appearance  and  doughy  feel. 
But  even  should  these  signs  be  present  it  w ill 
be  better  for  the  surgeon  to  establish  the 
opening  by  means  of  caustic  ; for  if  the  adhe- 
sions should  not  be  fully  formed  they  will  be 
promoted  by  the  irritation  of  the  caustic,  as 
adhesions  of  the  peritoneum  are  produced,  by 
external  as  well  by  internal  irritations.  In 
these  cases  it  will  perhaps  be  useful  to  bear  in 
mind  the  feeling  of  rubbing,  which  Dr.  Bright 
has  found,  in  cases  of  adhesions  between  the 
visceral  and  parietal  portions  of  the  perito- 
neum, and  in  watching  the  progress  of  a case  to 
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ascertain  whether  it  presents  itself.  The 
gall-bladder  may  also  adhere  and  communicate 
with  the  colon. 

In  the  left  hypochondrium  the  spleen,  un- 
der the  influence  of  irritation,  may  contract 
adhesions  with  vicinal  organs  ; it  is  thus 
found  united  to  the  stomach,  the  diaphragm, 
&c.,  and  collections  of  pus  may  find  their  way 
from  it  into  the  thorax,  stomach,  colon,  the 
kidney,  or  through  the  parietes  of  the  abdo- 
men. 

The  stomach  is  not  exempt  from  the  lia- 
bility to  contract  adhesions  ; and  under  cer- 
tain circumstances  they  may  prolong  or  pre- 
serve life.  In  cancerous  affections  the  perfo- 
ration of  the  stomach  would  often  occur  much 
earlier  than  it  does,  if  it  were  not  prevented 
by  the  adhesions  which  unite  the  walls  of 
the  stomach  to  those  of  the  surrounding  or- 
gans. The  fistulous  openings,  by  which  the 
stomach  is  connected  with  the  external  ab- 
dominal wall,  and  through  which  physiolo- 
gists have  been  enabled  to  conduct  some  very 
interesting  experiments  on  digestion,  are  es- 
tablished by  means  of  adhesion,  uniting  the 
wounded  organ  to  the  wall  of  the  abdomen. 

Adhesions  occur  also  between  different  por- 
tions of  the  small  intestines,  and  are  some- 
times the  effect  of  disease  originating  in  the 
internal  or  mucous  surface  of  the  intestine. 
When  this  disease  has  proceeded  to  ulcera- 
tion the  peritoneum  covering  the  ulcerated 
intestine  adheres  to  the  intestine  apposed  to 
it,  and  an  opening  is  thus  made  between  the 
two  portions,  which  renders  the  intermediate 
turns  of  intestine  useless.  In  cases  of  stric- 
ture proceeding  to  obliteration  of  the  alimen- 
tary canal,  nature  attempts  to  re-establish  the 
continuity  by  setting  up  this  wonderful  pro- 
cess of  conservation.  It  was  found,  on  exam- 
ining the  body  of  Talma,  the  celebrated  tra- 
gedian, who  died  of  obliteration  of  a part  of 
the  intestinal  canal,  that  this  process  was 
nearly  completed.  In  such  cases,  however, 
the  communication  is  not  always  established 
between  the  upper  and  lower  portions  of  intes- 
tines ; it  sometimes  takes  place  between  the 
intestine  and  the  bladder. 

The  uterus  and  its  appendages,  in  the  dis- 
eases to  which  they  are  liable,  may  be  glued 
together,  or  the  uterus  alone,  in  the  malposi- 
tions of  that  organ,  to  the  neighbouring  or- 
gans, the  rectum,  and  bladder.  In  cancer  of 
the  womb  the  adhesions  preceding  the  altera- 
tions of  the  organ  may  effectually  protect  the 
peritoneum  from  any  effusion  of  the  morbid 
fluids,  until  it  is  in  great  part  destroyed  ; or 
these  organic  alterations  may  produce  such  a 
degree  of  pressure  on  the  organs  in  the  neigh- 
bourhood of  the  uterus,  as  to  produce  a sup- 
pression of  their  functions.  A case  of  this 
kind  came  very  recently  under  my  own  obser- 
vation. I was  called  at  the  request  of  the 
board  to  consult  with  my  friend  Mr.  Bain- 
bridge  on  the  case  of  a patient  in  St.  Mar- 
tin’s workhouse,  who  had  not  made  water 
for  five  days.  On  examining  the  body  after 
death,  the  cause  of  the  obstruction  to  the 


flow  of  urine  was  found  to  be  a carcinoma- 
tous enlargement  of  the  uterus  and  its  appen- 
dages, producing  by  pressure  a perfect  occlu- 
sion of  the  ureters,  which  were  very  much 
distended  with  this  fluid.  The  autopsy  was 
performed  by  Professor  Partridge,  of  King’s 
College.  The  preparation  is  in  the  Museum. 
The  same  disposition  to  adhesion  is  observa- 
ble in  the  ovaries  and  uterine  tubes  ; and  M. 
Renauldin  remarks  that  they  are  frequently 
found  in  women  who  lead  a life  of  prostitution. 

The  purulent  cyst  of  an  abscess  of  the  me- 
sentery may  extend  towards  the  small  intes- 
tine at  its  edge,  and  make  way  into  its  cavity  ; 
in  the  case  of  tuberculous  deposits  in  the  ad- 
ventitious membranes,  already  mentioned,  this 
communication  between  the  mesentery  and 
the  intestine  had  been  established. 

Adhesions  of  the  peritoneum  in  consequence  of 
wounds. — These  adhesions  take  place  with  re- 
markable celerity.  (See  Abdomen,  Wounds.) 

Instances  are  exhibited  in  the  establishment 
of  an  artificial  anus  from  strangulated  hernia, 
where  the  surgeon  is  compelled,  for  his  pa- 
tient’s safety,  to  leave  the  intestine  unre- 
turned ; the  adhesions  by  which  it  is  secured 
in  the  lips  of  the  wound  are  established  in  a 
few  hours.  It  is  upon  this  beneficent  disposi- 
tion in  the  serous  membrane  to  contract  ad- 
hesion rapidly,  that  M.  Jobert’s  treatment  of 
wounds,  dividing  the  entire  intestine,  is  esta- 
blished. This  surgeon  turned  the  cut  edges 
of  the  lower  intestine  into  the  hollow  of  the 
gut  itself  by  a sort  of  intus-susception,  and 
then  introducing  the  upper  portion  the  two 
serous  surfaces  were  made  to  correspond. 
Many  experiments  have  been  made  with  a 
view  to  the  union  of  wounds  of  the  intestines, 
all  more  or  less  directly  founded  on  this  pro- 
perty in  the  peritoneum.  On  this  interesting 
point  of  surgical  practice  the  labours  of  Mr. 
Travers  deserve  honourable  mention1.  M. 
Cruveilhier  mentions  a case  of  invagination  of 
a foot  of  the  intestine,  in  which  the  adhesions 
between  the  serous  surfaces  were  so  strong 
that  the  invaginated  portion  could  not  be 
drawn  out. 

Adhesions  of  the  peritoneum  in  consequence  of 
hernia. — Adhesions  and  transformations  of  tis- 
sue occur  in  endless  variety,  and  often  very 
rapidly  too,  in  the  contents  of  a hernial  sac, 
and  between  these  and  the  sac  itself ; and  it 
is  on  such  adhesions,  much  more  than  on  want 
of  space  in  the  abdomen  for  their  reception, 
in  protrusions  of  long  standing,  that  their  ir- 
reductibility  depends.  In  such  cases  the  im- 
possibility of  cure  arises  from  the  adhesions  : 
in  newly-formed  protrusions,  on  the  contrary, 
when  the  intestines  are  fairly  returned,  all 
our  hopes  of  obliterating  the  sac  depends  upon 
our  success  in  inducing  the  adhesion  of  its 
sides. 

While  the  surgeon  is  mindful  of  this  power 
in  the  serous  membrane  to  produce  new  mat- 
ter, he  will  proceed  with  caution  in  his  inci- 
sions to  relieve  an  incarcerated  intestine  or 

1 Travers,  on  Wounds  of  Intestines. 
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portion  of  omentum.  The  deposition  of  the 
coagulable  lymph  may  be  so  thick  between 
the  sac  and  the  protruded  intestine,  that,  on 
arriving  upon  it,  he  may  mistake  it  for  the 
omentum  ; or  he  may  suppose  that  he  has 
not  yet  arrived  at  the  sac,  and  may  wound 
the  intestine.  The  principal  circumstances 
connected  with  these  adhesions,  together  with 
the  indications  they  suggest,  will  be  considered 
in  the  article  Hernia,  to  which  the  reader  is 
referred. 

The  adhesions  of  the  pericardium  are  next 
in  the  order  of  frequency  : their  production 
is  regulated  by  the  same  vital  powers  as  in 
other  membranes  of  the  same  class,  but  they 
are  formed  under  the  influence,  and  of  course 
modified  by  the  unceasing  motion  of  the  heart. 
They  demand  no  particular  notice  in  a surgi- 
cal point  of  view.  This  last  observation  ap- 
plies also  to  the  adhesions  of  the  arachnoid. 
They  are  not  frequent. 

Adhesions  of  the  tunica  vaginalis. — The  pro- 
duction of  adhesion  in  the  sides  of  the  tunica 
vaginalis,  by  inducing  inflammation  as  a cure 
for  hydrocele,  is  a good  instance  of  the  cura- 
tive effects  of  adhesion.  This  excitement  of 
the  walls  of  the  serous  cavity  may  be  induced 
in  various  ways, — by  inflammation  of  the  tes- 
ticle itself,  by  blows,  a blister,  the  shock  of 
an  emetic,  &c.,  or  after  the  evacuation  of  the 
serum  accumulated  in  hydrocele,  by  the  in- 
jection of  irritating  fluids,  &c.  The  tunica 
vaginalis,  originally  a prolongation  from  the 
peritoneum  prepared  for  the  descent  of  the 
testicle,  is  only  cut  off  from  that  cavity  by  the 
process  of  adhesion.  The  communication  is 
in  general  obliterated  as  soon  as  the  testicle 
descends  ; if  it  should  persist  after  this  pe- 
riod, some  portion  of  intestine  descends  also, 
forming  what  is  called  a congenital  hernia. 

Adhesions  of  synovial  membranes. — Injuries 
in  the  neighbourhood  of  joints,  sprains,  frac- 
tures, aneurisms,  dislocations  with  much  con- 
tusion, greatly  tend  to  inflame  the  synovial 
membrane,  and  adhesions  followed  by  an  an- 
chylosed  joint  sometimes  take  place.  The 
long  continued  immobility  which  is  required  to 
restore  a fractured  limb  has  produced  the 
same  effects. 

According  to  Sir  B.  Brodie1,  the  usual  con- 
sequences of  inflammation  in  the  synovial  mem- 
branes are,  1st,  A preternatural  secretion  of 
synovia  ; 2d,  An  effusion  of  coagulable  lymph 
into  the  cavity  ; 3d,  A thickening  of  the  syno- 
vial membrane,  with  cellular  bands  adhering  to 
its  reflected  folds.  This  eminent  surgeon  be- 
lieves that  it  is  only  violent  and  continued  in- 
flammation which  terminates  in  the  effusion  of 
coagulable  lymph  in  joints. 

In  proportion  to  the  inflammation  it  has 
undergone,  the  synovial  membrane  has  been 
found  covered  by  a false  membrane,  or  a soft 
kind  of  cellular  tissue.  Consequent  to  a frac- 
ture in  an  articulation,  Dupuytren  has  seen 
the  synovial  membrane  red,  and  presenting 
long  membranous  filaments  of  adhesion  ex- 
tending across  the  cavity  of  the  articulation. 

1 On  Joints. 


M.  Cruveilhier  found  the  cartilages,  synovial 
membrane,  and  capsule  of  the  hip  joint  trans- 
formed into  a dense  cellular  tissue  of  a very 
red  colour. 

The  articular  synovial  membrane  is  rarely 
the  seat  of  adhesions.  “ True  anchylosis  of 
moveable  joints,”  says  Cruveilhier,  “ does  not 
so  readily  happen  as  has  been  supposed.  I know 
of  but  three  species  of  this  disease.  1st,  The 
articular  surfaces  are  not  implicated,  but  the 
joint  is  held  immovable  by  an  osseous  ring,  or 
by  the  less  regular  deposition  of  osseous  mat- 
ter around  the  joint.  2nd,  The  articular  sur- 
faces are  absorbed,  and  the  anchylosis  is  main- 
tained by  an  interposed  fibrous  lamella.  3rd, 
The  cartilages  are  absorbed,  and  the  adhesion 
is  effected  by  bony  matter  which  is  formed 
through  the  cartilages  in  a similar  manner  as 
occurs  in  the  final  junction  of  the  epiphysis  of 
long  bones.” 

Adhesion  of  the  synovial  sheaths,  on  the 
other  hand,  is  not  of  unfrequent  occurrence. 
Inflammation  but  rarely  occupies  this  neigh- 
bourhood, without  their  surfaces  participating 
in  it,  and  becoming  cellular.  The  vesicular  sy- 
novial membranes  of  the  tendons  are  said  to 
decrease  in  number  in  old  age.  Cellular  trans- 
formation of  sheaths  is  produced  by  old  stand- 
ing ulcers  situated  near  them.  The  intense  in- 
flammation of  panaris  often  agglutinates  the 
tendons  of  the  fingers  to  their  sheaths. 

The  curious  retraction  of  the  fingers  is 
caused  by  an  altered  condition  of  the  sheaths 
and  flexor  tendons,  strong  and  dense  adhe- 
sions having  glued  them  together. 

Adhesions  of  serous  cysts. — The  treatment  of 
accidental  cysts,  upon  the  plan  employed  to 
obliterate  the  tunica  vaginalis,  has  been  suc- 
cessfully adopted  in  many  instances,  and  is 
preferable,  when  circumstances  permit,  to 
simple  evacuation  by  puncture,  to  excision,  or 
to  the  seton.  Cysts  of  small  size,  and  in 
situations  where  they  are  of  easy  access,  are 
perhaps  best  treated  in  this  way.  Experience 
has  even  shown  that  cysts  of  the  ovaries  and 
of  the  liver  may  be  obliterated  by  irritating 
injections.  When  cysts  are  of  small  size, 
evacuation  with  a needle  and  pressure  will  be 
often  sufficient  to  produce  adhesion. 

Adhesions  of  the  skin. — These  can  never  oc- 
cur, until  the  inorganic  layer  covering  the  in- 
tegument is  removed.  But  when  the  epiderm 
is  removed  as  by  burns  or  abrasion,  adhesion 
readily  takes  place  between  different  portions 
of  the  skin,  provided  they  be  kept  in  contact. 
(See  Cicatrix,  Burns.) 

Adhesions  in  blood-vessels. — In  irritation  of 
arteries  and  veins  the  same  disposition  to  con- 
tract adhesion  is  observable.  The  same  may  be 
said  of  the  veins  ; but  they  are  obliterated  more 
slowly  than  the  arteries,  and  there  is  a marked 
difference  in  the  mode  in  which  inflammation 
affects  these  two  orders  of  vessels.  When  an 
artery  inflames,  the  blood  in  it  coagulates,  and 
becomes  organized  ; in  a vein  adhesion  may 
take  place,  to  be  subsequently  destroyed  by 
suppuration.  Whatever  causes  compression 
on  a vessel,  and  arrests  the  course  of  the  cir- 
culation through  it,  may  produce  its  oblitera- 
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tion.  It  may  also  be  the  result  of  disease,  as 
in  dry  gangrene,  or  of  operations  performed 
on  the  vessels,  as  in  blood-letting,  the  applica- 
tion of  a ligature,  refoulement  (see  Torsion  of 
Arteries),  wounds,  &c.  The  value  of  torsion 
as  a means  of  arresting  haemorrhage  is  entirely 
established  on  the  production  of  adhesion  in 
the  coats  of  the  twisted  vessel,  which  takes 
place  much  more  rapidly  than  when  a ligature 
is  applied.  How  strange  it  is,  that  English 
surgeons,  who  have  been  so  long  in  the  habit 
of  healing  by  first  intention,  for  which  the 
process  of  torsion  is  so  admirably  suited,  should 
be  slow  to  adopt  it ; while  the  French  sur- 
geons, whose  conversion  to  the  doctrine  of 
healing  by  first  intention  has  been  so  tardy, 
have  shown  a readiness  to  abandon  the  liga- 
ture ! The  obliteration  of  a vessel  converts  it 
into  a fibrous  cord.  (See  Ligature,  Aneu- 
rism, Artery,  Phlebitis.) 

Adhesions  have  also  been  observed  in  the 
thoracic  duct.  M.  Nasse,  of  Bonn,  found  the 
thoracic  duct  obliterated,  from  the  second 
lumbar  vertebra  to  the  left  subclavian  vein, 
and  converted  into  a cord  as  thick  as  a goose 
quill,  though  the  valves  were  still  distinguish- 
able. Sir  Astley  Cooper  has  seen  three  cases 
in  which  this  canal  was  partially  closed  ; and 
Andral  has  seen  one.  The  obliteration  of  the 
lymphatic  vessels  has  not,  perhaps,  on  account 
of  their  exiguity,  been  observed  ; but  that  such 
a change  does  take  place  has  been  inferred 
from  analogy,  as  well  as  from  the  fact  that 
they  do  inflame.  M.  Breschet,  however, 
denies  that  any  authentic  observation  has  been 
made  to  establish  a single  case  of  the  oblitera- 
tion of  a lymphatic  vessel. 

Adhesions  of  mucous  surfaces. — Mucous  mem- 
branes resemble,  in  their  organization,  that  of 
the  skin,  with  which  they  are  continuous  at 
the  various  natural  apertures  of  the  body.  The 
skin  is  provided  with  an  inorganic  layer  for  its 
protection,  called  the  epiderm  ; the  mucous 
membranes  have  also  a similar  protection, 
derived  from  their  epithelium , which  is  an  epi- 
derm of  extreme  tenuity  spread  over  the  se- 
creting surfaces.  When  examined  with  a mi- 
croscope the  mucous  membrane  is,  moreover, 
found  covered  with  a soft  villous  plush,  which 
prevents  perfect  and  intimate  contact  between 
different  portions  of  the  same  membrane. 

On  the  subject  of  adhesion  of  mucous  mem- 
branes there  has  been  a great  deal  of  discus- 
sion, some  denying  its  possibility  altogether, 
others  maintaining  that  it  did  take  place  under 
certain  circumstances.  On  this  point,  how- 
ever, it  is  obvious  that  it  was  rather  a misun- 
derstanding than  any  real  difference  of  opinion 
that  prevailed.  Bichat,  who  is  said  to  have 
believed  in  the  impossibility  of  adhesion  in 
mucous  membranes,  was  too  good  a physiolo- 
gist, and  too  accurate  an  observer,  to  have  en- 
tertained, in  an  unqualified  sense,  any  such 
opinion. 

There  is  unquestionably  a most  striking 
contrast  in  the  adhesive  disposition,  and  sus- 
ceptibility, in  the  two  classes  of  membranes, 
and  this  for  purposes  so  obvious,  that  we  can- 
not refuse  to  acknowledge  in  this  salutary  ar- 


rangement a result  of  wisdom  and  foresight. 
Any  considerable  adhesion  between  mucous 
surfaces  would,  in  many  instances,  be  destruc- 
tive of  life,  as  in  obliteration  of  any  point  of 
the  alimentary  canal : while  the  omission,  or 
the  insusceptibility  to  contract  adhesions  in 
serous  membranes,  would  often  expose  the  in- 
dividual to  the  unbounded  ravages  of  inflam- 
mation and  extravasations,  and  bereave  the 
practice  of  surgery  of  half  its  well-won  laurels. 
The  proneness  on  the  one  hand,  and  the  in- 
susceptibility to  contract  adhesions  on  the 
other,  may  be  thus  exemplified.  A collection 
of  pus  in  one  of  the  great  cavities  is  carefully 
conducted  towards  the  surface,  where  it  is 
consigned  to  nature,  or  to  the  surgeon  for  its 
complete  evacuation  ; while  an  aneurism  en- 
larges in  an  internal  situation  also,  condensing 
and  applying  to  itself  all  the  cellular  tissue  it 
meets  in  its  progress,  till  it  is  stopped  by  a 
mucous  membrane,  which  refuses  to  adhere  as 
the  other  structures  had  done  ; and  the  sac 
bursts,  and  fatal  haemorrhage  follows. 

Like  the  skin  there  is  hut  one  impediment 
to  the  adhesion  of  mucous  membranes,  and 
that  is  the  epithelium  ; remove  it,  and  the 
adhesion,  if  there  be  contact,  is  easily  pro- 
duced. One  remarkable  effect  of  chronic  in- 
flammation in  mucous  canals  is  a gradual  nar- 
rowing, even  to  complete  obliteration  in  some 
cases  ; this  is  observed  in  the  trachea,  where 
tracheotomy  has  furnished  an  aperture  for 
breathing ; in  strictures  of  the  intestinal  and 
urethral  canals,  when  the  faeces  or  urine  ob- 
tain other  means  of  exit,  without  which  life 
could  not  be  prolonged. 

In  acute  inflammations  of  the  mucous  mem- 
branes, for  instance  of  the  pharynx  or  larynx, 
(angina pellicularis,  or  dipktheritc  of  M.  Bre  ton- 
neau,) membraniform  flakes  or  layers  are  i 
thrown  out,  frequently  in  great  profusion ; \ 
they  are  exactly  of  the  same  nature  as  the 
plastic  exudations  from  other  tissues.  They  do 
not  adhere  to,  or  rather  they  are  detached  from,  , 
the  mucous  membrane,  in  consequence  of  the  > 
mucous  membrane  itself  remaining  entire,  and 
therefore  in  a state  incapable  of  contracting 
adhesion  with  the  false  membrane. 

Are  the  narrowings  that  take  place  in  the 
mucous  passages  a result  of  adhesion  ? Pro- 
bably not.  The  gradual  diminution  of  these 
passages  may  be  explained  without  the  inter- 
vention of  the  adhesion  of  the.  mucous  sur- 
faces themselves,  at  least  till  a very  advanced 
period  of  the  progress  of  coarctation.  The 
submucous  cellular  tissue  may  become  the 
seat  of  deposits ; it  may  be  thickened  or  hy- 
pertrophied, so  as  to  encroach  upon  those 
passages,  and  narrow  them  to  such  an  extent 
as  to  embarrass  them  seriously,  and  even 
render  impossible  the  fulfilment  of  their  func- 
tions. The  vagina  is  subject  to  this  sort  of 
narrowing  from  acute  or  chronic  inflammation, 
and  I have  myself  lately  met  a case  in  which 
the  almost  complete  obliteration  of  this  canal 
was  coincident  with,  and  perhaps  a conse- 
quence of  long  standing  engorgement  and 
alteration  of  the  structure  of  the  uterus.  Dr. 
Mackintosh  of  Edinburgh  possesses  a large 
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collection  of  preparations  of  the  uterine  or- 
gans, in  many  of  which  these  coarctations  are 
very  remarkable  in  regard  to  the  os  uteri 
itself.  Meckel,  Walthers,  and  Breschet  have 
observed  in  women  of  advanced  age,  as  also  in 
prostitutes,  the  mucous  surfaces  entirely  ob- 
literated by  adhesion. 

The  urinary  mucous  passages  are  also  the 
seat  of  narrowing  and  adhesion.  I have,  in  a 
calculous  patient,  observed  two  strictures  in  a 
dilated  ureter  which  had  given  passage  to  se- 
veral calculi.  The  body  of  the  bladder  itself, 
and  its  mucous  membrane,  narrow's  under  the 
influence  of  long  continued  irritation.  There 
is  nothing  more  common  than  the  narrowing 
of  the  urethra,  either  by  the  alterations  of  its 
submucous  cellular  tissue,  or  by  membranous 
productions  ( brides ) from  its  proper  surface. 
The  glans  and  prepuce  adhere  firmly.  I lately 
saw  a case  in  which  I w'as  obliged  to  dissect 
the  prepuce  from  the  glans ; the  adhesions 
were  very  firm,  and  a band  had  nearly  shut  up 
the  orifice  of  the  urethra.  The  patient  had 
been  on  a remote  station,  serving  as  an  officer 
in  an  African  regiment,  when  he  contracted 
the  inflammation  which  terminated  in  these  ad- 
hesions. 

The  other  mucous  canals  of  the  genito-uri- 
nary  system  have  been  also  found  obliterated. 

The  gall-bladder  and  cystic  duct,  the  pan- 
creatic duct,  lachrymal  puncta,  the  Eustachian 
tube,  Steno’s  duct,  and  those  of  the  sublingual 
and  submaxillary  glands  may  be  obliterated 
from  acute,  or  chronic  inflammation,  long  con- 
tinued. 

The  removal  of  the  inorganic  epithelium, 
and  the  alteration  of  the  natural  secretion, 
must  in  all  probability  take  place  when  the 
eyelids  become  adherent  to  each  other  and 
to  the  conjunctiva.  In  the  cuticular  excoria- 
tion, or  scalding,  as  nurses  term  it,  occurring 
in  infants  who  are  not  properly  attended  to, 
the  labia  pudendi  become  adherent.  High 
inflammation,  with  ulceration  of  the  vagina, 
may  be  productive  of  the  same  result  in  this 
canal.  Dupuytren  states  that  his  attention 
was  requested  to  a woman  who  had  suffered  a 
rupture  through  the  recto-vaginal  partition  in 
the  course  of  a difficult  parturition ; and, 
upon  examination  sometime  afterwards,  he 
was  astonished  to  find  the  vagina  so  much  ob- 
literated by  adhesions,  that  copulation  wras  en- 
tirely prevented.  Cruveilhier  mentions  ano- 
ther case,  in  which  complete  adhesion  of  the 
entrance  of  the  vagina  was  produced  by  the  use 
of  an  injection  of  corrosive  sublimate. 

The  tendency  in  mucous  membranes  to 
contract  adhesions,  we  thus  see,  is  extremely 
powerful.  The  frequency  with  w'hich  fistulous 
openings , and  long  sinuous  tracks,  are  esta- 
blished, and  the  obstinacy  they  manifest 
against  the  means  resorted  to  by  the  surgeon 
to  procure  their  obliteration,  is  no  argument 
to  the  contrary  ; their  resistance  to  adhesive 
action  is  the  same  as  that  of  the  natural  pas- 
sages, and  depends  upon  the  same  cause, 
namely,  the  integrity  of  the  accidental  mu- 
cous membrane. 

Curative  indications  of  adhesion. — Having 


considered  adhesion  in  a general  manner  as  a 
result  of  inflammation,  we  may  now  advert  to 
it  as  a means  of  fulfilling  some  of  the  most 
important  indications  in  surgery. 

When  John  Hunter,  in  his  experiments, 
transplanted  the  soft  horny  spur  from  a cock’s 
leg  to  the  comb,  and  produced  adhesion  be- 
tween parts  so  naturally  incongruous,  he  was 
only  illustrating  the  vital  powers,  upon  the 
action  of  which  union  by  first  intention  de- 
pends. When  he  observed  the  exudation  of 
lymph  from  the  surfaces  of  the  wound,  and 
that  this  lymph,  without  which  union  is  impos- 
sible, soon  became  penetrated  by  blood-ves- 
sels giving  rise  to  that  action  which  he  called 
adhesive  inflammation,  he  was  but  extending 
those  principles,  and  developing,  with  the 
hand  of  a master,  their  great  practical  impor- 
tance. In  our  times  the  importance  of  his 
labours  is  manifested  in  the  numerous  brilliant 
applications  which  modern  surgery  has  made 
of  this  wonderful  law  of  the  animal  economy, 
and  which  constitute  exclusively  all  those 
operations  for  the  supply  of  deficient  parts, 
the  restoration  of  mutilated  features,  and  the 
correction  of  many  deformities  known  under 
the  general  name  of  Autoplasty.  Nature  in 
wielding  the  power  of  adhesion  is  guided  in 
general  by  the  intent  to  prevent  or  limit 
mischief,  or  to  eliminate,  by  a route  which  the 
normal  condition  of  the  organism  had  not  pro- 
vided, morbid  products  or  secretions,  the  pre- 
sence of  which  would  cause  destruction.  Ad- 
hesion is  thus  often  the  only  thing  needed,  the 
point  which  decides  for  life  or  death.  The 
many  important  purposes  it  becomes  subser- 
vient to  in  the  hands  of  the  surgeon  entitles 
it  to  rank  as  a therapeutic  agent  of  the  first 
order ; and,  indeed,  there  is  no  page  of  Bri- 
tish surgery  to  which  we  may  refer  with 
higher  pride  than  that  in  which  Hunter  first 
developed  the  laws  of  adhesion,  • and  none 
which  has  had  a more  direct  influence  upon 
the  recent  progress  of  the  art. 

When  the  cavity  of  an  abscess  is  to  be  ob- 
literated, the  cure  of  a hydrocele  to  be  ef- 
fected, the  circulation  to  be  cut  off  from  an 
aneurismal  sac  by  a ligature,  it  is  by  adhesion 
that  the  surgeon  accomplishes  the  desired 
object.  When  the  cure  of  an  aneurism  is 
spontaneously  effected,  or  the  progress  of 
gangrene  arrested,  it  is  to  adhesion  in  the 
blood-vessels  that  the  result  is  due.  It  is  to 
adhesion,  in  fine,  that  we  are  indebted  for  the 
cure  of  artificial  anus,  the  obliteration  of  fis- 
tules,  and  the  restoration  of  the  integrity  of 
injured  parts  in  whatever  organ  of  the  body 
the  solution  of  continuity  may  occur. 

A principle  so  important  and  vast  as  adhe- 
sion must  find  extensive  applications  in  sur- 
gery, which  the  reader  will  find  under  various 
heads  throughout  this  work,  and  for  which  he 
is  referred  more  particularly  to  those  of  Abdo- 
men, Abscess,  Burns,  Bone,  Cicatrix,  Cyst, 
Hare-Lip,  Hernia,  Hydrocele,  Reunion, 
Rhinoplasty,  Staphyloraphy,  Suppura- 
tion, Wounds,  &c.  &c. 

Bibliography. — See  the  bibliography  under  the 
above-mentioned  heads.  Hunter,  Treatise  on  the 
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ADHESIVE  PLASTER  ; emplastrum  ad- 
luEsivwm , Lat.  ; tpnXarrrpoe,  Gr.  ; emplatre 
agglutinatif,  Fr.  ; Pflaster,  Ger.  ; a solid  and 
tenacious  compound,  thinly  spread  on  linen, 
paper,  or  leather,  adhering  to  the  skin  at  the 
ordinary  temperature  of  the  body.  Plasters  in 
general  are  composed  of  unctuous  substances, 
united  with  wax,  resins,  powders,  metallic 
oxides,  &c.,  and  are  prepared  by  heat.  Ad- 
hesive plaster  is  employed  in  surgery,  to 
keep  the  edges  of  wounds,  resulting  from 
operations  or  injuries,  in  contact,  until  they 
become  adherent ; to  make  compression,  with 
a view  to  accelerate  cicatrization  in  old  and 
indolent  ulcers  ; to  contain  blisters,  issues, 
sinapisms,  dressings,  &c. ; to  protect  exposed 
surfaces  from  friction,  stripping,  &c.  ; to  pre- 
vent the  air  from  penetrating  in  wounds  of 
the  splanchnic  cavities  and  articulations  ; and 
in  the  opening  of  certain  abscesses,  by  suc- 
cessive puncture.  (See  Abscess.)  The  ad- 
hesive plasters  in  most  common  use  are,  the 
diachylon,  the  court  plaster,  and  the  plaster 
prepared  by  the  dissolution  of  gum  ammo- 
niac in  vinegar,  spread  on  cloth.  This  last 
is  often  found  useful,  where  the  skin  is  moist, 
as  it  requires  moisture  to  make  it  stick.  The 
court  plaster,  which  is  made  of  a solution  of 
isinglass,  thinly  spread  on  moderately  tine 
muslin  or  silk,  repeatedly  rubbed  with  a little 
tincture  of  benzoin,  requires  also  to  be  mois- 
tened a little  when  applied  ; but  it  soon  dries, 
and  curls  up  at  the  edges,  and  can  only  be 
employed  on  small  surfaces. 

When  the  adhesive  plaster  is  made  in  large 
quantities  a machine  is  used  for  the  purpose  ; 
it  consists  of  a table  with  two  uprights,  which 
are  moveable,  and  furnished  with  points  ; be- 
tween these  a metallic  plate  is  fixed,  under 
which  the  cloth  is  drawn  ; the  under  edge  of 
the  plate  spreads  the  melted  plaster  evenly, 
while  the  cloth  is  drawn  in  lengths. 

Unbleached  calico  is  best  adapted  for  mak- 
ing good  adhesive  plaster,  on  account  of  its 
downy  surface,  affording  firmer  union  with 
the  glutinous  substance.  Calendered  cloth  is 
not  adapted  for  the  purpose,  as  the  plaster 
cracks  and  drops  off  from  the  already  glazed 


surface.  The  cloth  should  be  very  even  in 
texture,  neither  too  fine  nor  too  coarse.  The 
emplastic  substance  should  be  so  compounded 
as  to  soften  at  a gentle  heat ; and  with  this 
view,  regard  should  be  had  to  the  season  in 
which  it  is  to  be  used,  w'hether  winter  or 
summer,  and  the  ingredients  modified  accord- 
ingly. 

For  use,  adhesive  plaster  is  cut  into  bands 
or  straps,  of  various  lengths  and  breadths,  in 
the  length  of  the  cloth.  When  used  for 
closing  flaps  upon  the  stump,  after  ampu- 
tation, some  surgeons  cut  their  straps  not 
quite  straight,  but  slantingly,  so  that  the 
middle  of  the  strap  is  somewhat  narrower 
than  either  of  the  ends.  This  mode  of  cut- 
ting the  slips  has  two  advantages ; the  wider 
ends  give  firmer  hold,  while  the  narrow  centre, 
corresponding  to  the  line  on  which  the  flaps 
are  united,  covers  the  wound  less,  and  allows 
spaces  for  the  escape  of  sanguineous  or  sero- 
purulent  fluid  exuding  from  its  lips,  which, 
if  retained,  would  give  rise  to  pain,  tension, 
inflammation,  and  the  formation  of  an  abscess. 

The  mode  of  applying  the  straps  is  very 
simple  : the  lips  of  the  wound  having  been 
brought  into  contact,  and  adjusted,  and  so 
maintained,  when  necessary,  by  an  assistant, 
the  surgeon  takes  between  the  index  finger 
and  thumb  of  each  hand,  the  ends  of  the  ad- 
hesive strap,  and  after  heating  it  a little  before 
the  fire,  or  by  passing  its  outside  surface,  from 
end  to  end,  over  a moderately  heated  Italian 
iron,  he  applies  one  of  the  ends  to  the  least 
moveable  ot  the  lips  of  the  wound,  and  assists 
its  agglutination  by  pressing  it  with  his  fingers  ; 
the  assistant  then  holds  it  firmly  to  prevent 
its  slipping  off,  while  the  surgeon,  having 
both  his  hands  now  free,  re-adjusts  the  lips  of 
the  wound,  and  applies  the  other  end  of  the 
strap  down  the  skin  of  the  opposite  flap.  He 
then  applies,  in  succession,  as  many  slips  as 
may  be  required.  The  manner  of  disposing 
of  the  straps  varies  according  to  the  direction 
of  the  wound  ; when  straight,  they  are  applied 
perpendicularly  to  its  direction ; this  rule 
should  be  adhered  to  in  the  application  of 
every  single  strap,  so  that  if  the  surgeon  has 
to  deal  with  a semicircular  wound,  the  straps 
take  the  direction  of  radii  from  a common 
centre,  crossing  from  the  convex  to  the  con- 
cave side  of  the  wound.  Some  surgeons  place 
the  first  strap  over  the  middle  of  the  wound, 
and  in  many  cases  it  is  the  most  convenient 
mode,  but  it  is  often  a matter  of  indifference 
whether  it  be  placed  at  the  middle  or  the 
extremities  ; in  large  flaps,  the  middle  strap 
should  always  be  applied  first ; in  such  cases, 
the  adhesive  plaster  will  be  often  insufficient 
to  hold  the  lips  of  the  wound  in  contact,  and 
a point  of  suture  may  be  required  for  this 
purpose  ; or  it  may  be  necessary  to  support 
the  adjacent  parts  by  graduated  compresses 
of  various  forms,  skilfully  applied  and  main- 
tained. Ancient  surgeons  had  an  idea,  that 
the  adhesive  plaster  was  applicable  only  for 
the  reunion  of  wounds  of  the  skin,  and  sub- 
jacent cellular  tissue,  and  consequently  em- 
ployed sutures  much  more  frequently  than 


.iEGYLOPS. 


those  of  the  present  day  ; they  called  the 
union  by  adhesive  bands,  the  dry  suture,  that 
by  stitches,  the  bloody  suture.  (See  Suture.) 
They  also  made  use  of  a mode  of  bringing 
the  lips  of  a wound  together  which  may  be 
regarded  as  uniting  the  principles  of  both  ; 
it  was  effected  in  the  following  manner  : — 
two  indented  slips  of  adhesive  plaster  were 
pasted  over  the  brinks  of  the  wound,  of  a 
width  sufficient  to  insure  iirm  agglutination  ; 
the  indented  edges,  corresponding  with  those 
of  the  wound,  had  threads  sewed  to  them  at 
short  intervals  ; the  edges  being  brought  into 
contact,  the  threads  were  tied  across  the 
wound.  They  were  also  in  the  habit  of  fe- 
nestrating their  emplastic  applications,  a prac- 
tice which  is  still  continued  for  light  dress- 
ings over  suppurating  wounds,  at  the  Hotel 
Dieu. 

The  parts  over  which  the  diachylon  adhe- 
sive straps  are  to  be  placed  should  be  shaved 
previously ; if  this  precaution  be  neglected 
very  annoying  pain  is  felt,  and  sometimes 
separation  of  the  agglutinated  parts  is  pro- 
duced, when  it  becomes  necessary  to  renew 
or  remove  the  slips  ; they  should  also  be 
washed,  and  sponged  quite  dry,  before  the 
bands  are  applied  ; the  latter  precaution  is 
unnecessary  when  the  court  plaster,  or  the 
gum  ammoniac  plaster,  is  employed. 

The  removal  of  the  straps  requires  great 
gentleness  ; the  surgeon  should  begin  by  de- 
taching one  end,  until  he  has  freed  it,  to 
within  an  inch  or  so  of  the  edge  of  the  solu- 
tion of  continuity  ; he  then  detaches  the  op- 
posite end  of  the  same  slip,  till  he  has  ap- 
proached the  wound  in  the  same  manner, 
then,  taking  both  ends  together,  he  gently 
draws  them  off  the  face  of  the  wound  in  a 
direction  perpendicular  to  it.  If  it  be  com- 
pletely cicatrized,  the  straps  are  all  succes- 
sively removed  in  this  manner ; but  if  the 
object  be  simply  to  remove  them,  in  order  to 
apply  others,  instead  of  those  that  have  be- 
come soiled,  or  that  have  fallen  out  of  their 
proper  bearing,  they  should  be  removed  and 
replaced  one  by  one.  The  length  of  time 
they  may  be  allowed  to  remain  varies  accord- 
ing to  the  firmness  with  which  they  adhere, 
the  extent  and  condition  of  the  wound,  the 
lightness  with  which  they  lie,  their  inoffensive- 
ness to  the  parts,  &c.  ; they  may  remain  on, 
in  general,  from  one  to  eight  days. 

If  the  bands  are  placed  unevenly,  or  in 
such  a manner  as  to  make  folds  of  the  skin, 
they  may  give  rise  to  great  pain,  inflamma- 
tion, suppuration,  and  even  to  the  formation 
of  a slough  ; it  is  not  uncommon  in  delicate 
persons  of  fine  skin,  and  in  children,  for  the 
pressure  of  the  adhesive  straps  to  produce  an 
eruption  of  small,  painful,  pustules  ; and  when 
erysipelas  prevails  in  hospitals,  it  often  seizes 
on  solutions  of  continuity,  that  are  too  tightly 
dressed.  In  the  latter  case,  the  straps  should 
be  slackened  ; and,  in  the  former,  cold  lotions, 
light  dressing.  &c.,  will  quickly  dissipate  the 
irritation.  When  their  tightness  gives  rise 
to  extensive  inflammation,  it  may  become 
necessary  not  only  to  relax  them,  but  to  re- 
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move  them  altogether,  and  apply  a large 
emollient  poultice. 

The  diachylon  adhesive  plaster  is  often 
observed  to  turn  black  in  the  part  that  covers 
the  wound,  which,  in  its  turn,  is  blackened  by 
it  ; this  arises  from  the  oxide  of  lead,  one  of 
the  ingredients,  combining  with  the  sulphu- 
retted hydrogen  from  the  wound,  and  forming 
a black  sulphuret  of  lead.  (See  Ulcers, 
Compression.) 

(Win.  B.  Costello .) 

ADUSTION,  adustio,  Lat.  ; adustion,  Fr. ; 
the  action  of  fire  on  the  living  tissues  ; syno- 
nymous with  actual  cautery.  (See  Cauteri- 
zation.) 

.dEDCEATOMY,  cedceatomia,  Lat.  ; (from 
aiSoia,  ‘ the  pudendum,’  and  Ttjxvto,  ‘ I cut,’ 
Gr.)  the  excision  of  the  labia  pudendi,  and 
of  the  clitoris,  when  hypertrophied. 

A2GYLOPS,  or  ANCHYLOPS,  aiyiX^, 
Gr.  (from  ai?,  aiydg,  a goat,  and  wi(,  the  eye.) 
An  ulcer  in  the  internal  angle  of  the  eye,  so 
named  from  its  giving  to  the  human  eye  some 
resemblance  to  that  of  a goat ; this  ulcer  re- 
sults from  the  bursting,  externally,  of  a small 
abscess  situated  over  the  lachrymal  sac.  In 
some  of  the  old  writers  it  is  described  as  the 
fistula  lachrymalis,  of  which  they  regard  it  as 
the  first  stage  or  degree.  But  the  segylops 
may  exist  while  the  apparatus  for  the  excre- 
tion of  the  tears  still  continues  in  a state  of 
perfect  integrity  ; it  is  not  converted  into  the 
fistula  lachrymalis  until,  by  the  progress  of  the 
ulceration,  a communication  is  established 
through  the  posterior  wall  of  the  abscess  with 
the  lachrymal  sac.  The  lachrymal  sac  is  pro- 
tected from  the  extension  of  the  inflammation ; 
and  the  simple  aegylops  is  easily  cured,  by  such 
treatment  as  will  be  proper  to  relieve  the  con- 
gested cellular  tissue.  But  no  time  should  be 
lost,  as  the  bulk  of  the  tumour,  by  arresting 
the  flow  of  the  tears  through  the  proper  chan- 
nels, and  producing  epiphora,  adds  greatly  to 
the  irritation  in  which  the  affection  originated. 
The  surgeon  should  be  careful  not  to  confound 
aegylops  with  fistula  lachrymalis,  the  treatment 
of  the  two  affections  being  very  different.  In 
the  first  stage  of  the  tumour,  recourse  must 
be  had  to  local  depletion,  by  leeches,  the  ap- 
plication of  emollients,  and  the  antiphlogistic 
regimen.  Should  the  abscess  form,  it  should 
be  opened  as  soon  as  the  smallest  point  of 
fluctuation  can  be  discovered  ; should  the  sur- 
geon not  be  consulted  till  the  ulcer  is  esta- 
blished, he  should  ascertain  that  the  lachrymal 
sac  is  still  entire.  When  the  case  is  so,  the’ 
probe  does  not  enter  the  sac ; injections 
through  the  lachrymal  puncta  will  not  pass 
through  the  aegylops  ; besides  the  history  of 
the  case,  the  condition  of  the  pus,  &c.,  will 
help  him  in  forming  his  diagnostic  ; the  ulcer 
should  then  be  dressed  with  dry  lint,  and  gen- 
tle pressure  should  be  made  on  the  thin  and 
detached  edges ; these,  as  well  as  the  fungat- 
ing granulations  of  its  surface,  should  be 
touched  with  caustic,  great  care  being  taken 
12 
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to  avoid  injuring  the  lachrymal  sac.  By  the 
methodical  employment  of  these  means,  and 
attention  to  the  general  health,  should  it  be 
necessary,  the  ulcer  will  be  speedily  cica- 
trized. 

AGALACTATION,  see  Aglactation. 

AGARIC,  agaricum,  Lat. ; ayanucov,  Gr. ; 
Bldetterschwamm,  Ger. ; amadou,  Fr.  Its  name 
is  derived  from  a region  of  Sarmatia.  Agaric 
is  a species  of  fungus,  or  champignon,  growing 
on  the  oak,  the  linden-tree,  &c,  It  is  pre- 
pared by  drying  the  fungus,  beating  it  out 
with  a heavy  wooden  mallet,  cutting  it  into 
pieces,  and  beating  it  out  again,  until  it  be- 
comes quite  a soft  and  pliant  felt : it  is  em- 
ployed in  surgery  to  arrest  haemorrhage  from 
leech-bites,  bleeding  ulcers,  and  small  vessels, 
from  which  the  blood  oozes  after  operations. 

It  was  first  introduced  into  use  by  Brossard, 
a surgeon  of  Chartres,  about  the  middle  of  the 
last  century,  and  was  received  with  great  en- 
thusiasm as  a substitute  for  the  ligature,  cau- 
tery, &c.  It  is  needless  to  add,  that  no  one, 
at  the  present  day  entertains  any  such  opinion 
of  the  effects  of  the  application  of  agaric.  It 
is  proved  beyond  a doubt,  that  it  possesses  no 
styptic  or  astringent  property  whatever,  and 
that  it  only  acts  mechanically,  or  in  the  man- 
ner of  a tampon,  or  plug.  (See  Haemorrhage, 
Hemostatics.)  When  applied  to  a bleeding 
surface,  it  rapidly  absorbs  the  moisture  of  the 
wound,  together  with  the  serous  parts  of  the 
blood  ; the  blood  is  thus  made  to  coagulate  at 
the  very  mouths  of  the  vessels  which  furnish 
it,  while  the  coagulum  itself  derives  solidity 
from  the  agaric,  which  becomes  adherent  to 
the  surface  on  which  it  is  applied.  There 
are,  however,  some  precautions  necessary  to 
insure  this  effect.  The  agaric  should  be  per- 
fectly dry,  and  the  surface  of  the  wound 
should  be  spunged  dry,  at  the  moment  of  its 
being  applied  ; it  should  then  be  held  firm, 
and  with  a degree  of  compression,  to  the 
bleeding  surface  : when  this  is  neglected,  the 
agaric  becomes  penetrated  with  the  moisture, 
the  bleeding  goes  on,  and  it  is  soon  detached, 
with  the  clot  itself.  When  the  methodical 
application  of  the  agaric  fails,  the  bleeding 
vessels  must  be  sought  for  and  tied  ; or  if  the 
blood  oozes  from  a large  surface,  recourse 
must  be  had  to  the  application  of  ice,  or  to 
actual  or  potential  cauterization. 

AGGLUTINATION,  (from  agglutinare, 
Lat. ; KoWrjmg,  Gr. ;)  the  glueing  together  of 
parts  that  have  been  separated.  It  indicates  the 
early  stage  of  adhesion,  during  which  plastic 
lymph  is  thrown  out ; the  union  in  this  state 
is  mechanical,  and  may  be  dissolved  by  even  a 
slight  disturbance  of  the  parts.  But  this 
lymph  becomes  organized,  and  the  state  of 
agglutination  passes  into  one  of  firm  adhesion, 
endowed  with  a power  of  resistance  equal  to 
that  of  the  surrounding  parts.  (See  Adhe- 
sion, Cicatrization,  Adhesive  Plaster.) 

AGLACTATION,  AGLAXIS,  agalactia, 
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Lat. ; aya\aKTia,  Gr.  (from  a,  and  ya\a, 
‘ milk,’)  Mdchmangel,  Ger.  Absence  of  milk 
after  parturition,  or  its  suppression  by  disease, 
or  any  cause  independent  of  the  will ; and  in 
this  respect,  it  differs  from  ablactation,  in  the 
production  of  which,  by  the  employment  of 
certain  means,  the  will  concurs.  The  milk 
may  be  secreted  and  retained,  as  in  mastoitis, 
vulgarly  called  the  weed,  but  this  is  not  the 
case  we  are  now  considering. 

The  secretion  of  milk  does  not  take  place 
after  parturition ; or,  if  begun,  it  ceases  when 
any  important  organ  is  seriously  attacked,  and 
this  the  more  certainly,  if  the  organ  should 
be  closely  connected,  functionally,  with  the 
mammae  themselves : thus  inflammation  of  the 
uterus  and  its  appendages  will  be  most  likely 
to  be  accompanied  by  the  suppression  of  the 
milk,  although  it  takes  place  also,  when  the 
peritoneum,  pleura,  lungs,  brain,  cellular  tissue, 
&c.,  are  seriously  involved,  as  in  puerperal,  or 
general  fever.  Nurses  and  attendants  usually 
describe  it,  in  popular  language,  by  saying  that 
the  milk  has  floum  to  the  head,  fyc.,  an  idea 
which,  in  the  present  state  of  pathology,  it  is 
scarcely  necessary  to  observe  is  altogether 
erroneous.  The  secretion  is  simply  suppres- 
sed ; but  the  milk  is  not  translated  to  the  in- 
flamed organs.  The  mammae  become  flaccid, 
and  there  is,  doubtless,  resorption  of  some 
portion  of  the  milk ; but  it  is  eliminated,  as  re- 
sorbed fluids  are,  and  does  not  hurtfully,  and  in 
its  integral  condition,  circulate  with  the  blood, 
The  suppression  of  the  milk  constitutes  an  un- 
favourable complication  of  the  malady,  as  the 
suppression  of  the  cutaneous  perspiration,  or 
of  the  urine  may  in  other  circumstances  ; in 
either  case,  however,  it  is.  the  effect,  and  not 
the  cause,  of  the  malady. 

Upon  the  subsidence  of  the  general  excite- 
ment, the  secretion  is  restored  spontaneously, 
particularly  when  the  disease,  during  which  it 
disappeared,  has  been  of  short  duration.  But 
when  the  disease  has  existed  for  some  time, 
there  is  often  no  return  of  the  secretion,  after 
the  disease  has  been  completely  subdued. 

The  suppression  of  the  mammary  secretion 
sometimes  takes  place  without  any  appreciable 
cause  ; this  is  observed  mostly  in  young  and 
over-anxious  mothers  of  spare  habit,  and  in 
whom  the  mammary  glands  are  but  slightly 
developed,  persons  residing  in  close  towns, 
and  in  ill-ventilated  situations.  It  also  occurs 
in  consequence  of  mental  emotions  in  the 
nurse.  Some  women  cannot  suckle  their 
children  in  the  presence  of  a stranger,  being 
for  the  moment  as  powerless  in  this  respect  as 
many  individuals  are,  as  regards  other  excre- 
tions of  the  body,  under  similar  circumstances. 
The  milk  ceases  to  be  secreted  when  the  most 
powerful  stimulant  to  its  secretion,  namely, 
the  suction  of  the  child,  is  withheld,  or  upon 
the  supervention  of  pregnancy.  (See  Lac- 
tation.) 

When  the  quantity  of  the  milk  diminishes 
gradually  until  it  disappears  altogether,  it  is 
often  very  difficult  to  re-establish  it : the  food 
should  be  nourishing,  generous,  and  of  easy 
digestion.  Acids  should  be  avoided.  Rice- 
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milk,  porter,  and  Embden  groats  ia  gruel,  are 
recommended  ; the  breasts  should  be  kept 
warm,  and  it  will  perhaps  be  found  useful  to 
excite  them  by  friction.  But  the  best  excit- 
ant of  all  is  the  suction  by  the  mouth  of  the 
infant.  When  these  means  fail,  there  is  no 
choice ; the  infant  must  be  weaned  and  brought 
up  by  hand,  as  it  is  termed,  or  another  nurse 
must  be  provided.  When  the  breasts  are  ill- 
formed,  or  not  prominent  enough,  they  should 
be  drawn  with  an  appropriate  instrument.  But 
it  may  not  be  practicable  either  to  suckle  the 
child,  or  draw  the  nipples,  in  consequence  of 
the  sores  or  cracks  accompanying  a mastoitis, 
as  in  this  case  the  attempts  would  be  too  pain- 
ful for  endurance  ; pressure  gently  made  on 
the  less  painful  parts  of  the  breast,  with  gentle 
suction  by  a nurse,  will  be  the  only  means  ad- 
missible. (See  Mastoitis.) 

Hired  nurses  often  conceal  the  suppression 
of  their  milk  ; this  may  be  suspected  when 
the  infant  becomes  fretful,  with  dryness  and 
heat  of  skin  ; the  breasts  should  be  examined ; 
if  they  are  found  to  be  constantly  flaccid  and 
empty,  and  that  no  milk  can  be  obtained  by 
pressure,  beyond  a drop  or  two  of  thin,  serous 
fluid,  the  milk  is  secreted  in  too  scanty  quan- 
tity to  satisfy  the  infant,  and  will  soon  cease 
to  be  furnished  altogether. 

AGRIPPA,  ( Obstet.  ) partus,  agripparum, 
agrippinus,  Lat.  ; derived,  say  some  authors, 
from  cegre  partus,  others  from  dypa,  “ seizure,” 
and  wove,  “ foot.”  Birth  by  foot  presentation. 
Pliny  uses  it  in  this  sense.  It  is  pretended 
that  Agrippa  owed  his  name  to  the  circum- 
stance of  his  having  been  thus  born. 

AIDE,  adjutor,  minister,  Lat.  ; assistant, 
Eng.  The  surgeon,  in  the  hospital,  operating 
theatre,  and  on  the  field,  requires  one  or  more 
assistants  to  aid  him  in  the  discharge  of  his 
duties.  The  qualities  requisite  in  an  assistant 
are  physical  or  moral.  The  possession  of 
mere  bodily  strength  to  prevent  the  patient 
from  making  any  sudden  movements,  by  which 
the  safety  of  the  operation,  and  perhaps  even 
life  itself  might  be  endangered,  or  to  hold  the 
part  on  which  the  surgeon  is  operating,  is 
often  sufficient  for  the  necessities  of  the  case. 
An  uneducated  man  is  quite  as  capable  as  any 
other  of  making  counter-extension  for  the  re- 
duction of  a luxation,  or  the  adjustment  of  the 
ends  of  a fractured  bone.  Under  other  cir- 
cumstances, however,  the  assistant  cannot  be 
too  conversant  with  all  the  resources  of  the 
art  of  surgery,  as  the  success  of  an  operation 
often  depends  upon  the  manner  in  which  the 
operator  is  assisted.  How  desirable  it  would 
be  in  many  cases,  that  the  surgeon  should  be 
seconded  by  a person,  not  only  familiar  with 
all  the  details  of  the  operation,  but  capable  of 
performing  it ! 

The  duties  of  the  assistant  are  various  ; and 
where  several  are  engaged  in  an  operation 
each  has  his  part  assigned  to  him,  some  being 
stationed  to  hold  and  encourage  the  patient, 
others  to  hand  the  instruments  in  the  order 


in  which  they  are  required, — to  supply  sponge, 
ligatures,  or  whatever  else  may  be  necessary. 
Such  an  arrangement  is  always  made  a pre- 
liminary to  the  regular  operations  of  surgery. 
But  how  much  more  necessary  must  these 
previous  dispositions  be,  when  the  operation 
to  be  performed  is  one  of  thosp  irregular,  un- 
usual proceedings  in  which  it  is  impossible  for 
the  surgeon  to  have  an  idea  beforehand  of  all 
the  difficulties  he  may  have  to  encounter  ! 

Persons  accustomed  to  hospital  practice  are 
best  qualified  for  the  duties  of  assistants,  pos- 
sessing, as  they  do,  the  necessary  strength 
and  address  to  make  compression  on  the  trunks 
of  arteries,  to  seize  bleeding  vessels,  put  on 
ligatures,  fix  the  organ  in  operations  on  the 
eye,  &c.  Their  conduct  should  be  regulated 
with  great  prudence  and  discretion,  so  that, 
during  the  operation,  no  word  or  gesture  es- 
cape them  to  alarm  the  patient  by  the  idea  of 
unforeseen  danger  or  difficulty  ; they  should 
be  firm  enough  to  bear  the  sight  of  blood  and 
the  cries  of  the  sufferer.  The  qualities  of  an 
assistant  are  best  appreciated  by  the  surgeons 
most  engaged  in  the  performance  of  the  ope- 
rations of  what  the  continental  surgeons  call 
“ high  surgery  they  are  too  often  over- 
looked by  persons  less  conversant  with  the 
fulfilment  of  those  arduous  duties. 

The  number  of  assistants  must  be  regulated 
by  the  nature  of  the  operation  to  be  per- 
formed ; it  is  proper,  in  all  cases,  to  limit  it  to 
those  that  are  indispensable,  more  particu- 
larly in  cases  of  females,  when  the  operations 
interest  parts,  the  exposure  of  which  to  a 
crowd  of  persons,  would  excite  in  the  patient 
feelings  of  shame  and  humiliation. 

( Wm.  B.  Costello .) 

ALBUGO,  albus,  Lat.  ; apytfia,  Gr.  ; a 
pearl  or  web,  Eng.  This  word  is  employed 
to  designate  a white  opaque  spot  or  stain 
upon  a part  or  the  whole  of  the  cornea,  which, 
in  proportion  to  its  extent,  destroys  its  trans- 
parency. There  are  several  varieties  of  these 
opacities,  w'hich  will  be  noticed  under  the  ar- 
ticles Nebula  and  Leucoma,  which  differ, 
however,  from  the  albugo.  This  affection, 
which  was  described  by  the  ancients,  Pliny  in 
particular,  is  most  commonly  a consequence 
of  violent  inflammation  of  the  eye,  terminat- 
ing in  the  effusion  and  organization  of  lymph 
between  the  laminae  of  the  cornea.  It  is  also 
sometimes  observed  to  be  formed  slowly,  and 
without  being  preceded  by  inflammation,  in 
persons  of  scrofulous  habit,  or  who  are  tainted 
with  the  syphilitic  virus. 

The  albugo  presents  the  appearance  of  an 
irregular  spot,  the  opacity  of  which  sometimes 
reflects  a blueish  or  pearly  colour  : the  centre 
is  commonly  the  densest  part ; but  even  at 
its  borders,  where  it  is  thinner,  the  contrast  it 
presents  with  the  translucent  cornea  is  suffi- 
ciently striking.  The  colour  of  the  recently- 
formed  albugo  is  blueish  ; that  of  the  albugo 
of  long  standing,  a dead  white.  Sometimes 
small  blood-vessels  can  be  seen  entering  its 
substances  ; at  others,  it  seems  isolated  in  the 
midst  of  the  cornea,  without  any  apparent 
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vascularity  whatever.  Its  effects  iu  intercept- 
ing the  entrance  of  the  rays  of  light  into  the 
eye  are  easily  understood, — effects  the  more 
complete,  in  proportion  as  the  opacity  occu- 
pies a more  central  position,  or  a greater  por- 
tion of  the  cornea  : when  it  is  spread  over  the 
entire  cornea  the  blindness  is  total.  When 
the  albugo  is  small,  even  though  it  be  situated 
in  the  centre  of  the  cornea,  vision  is  still  ex- 
ercised, as  the  light  passes  in  at  its  sides  ; and 
in  this  case,  the  sight  will  be  best  in  obscure 
places,  owing  to  the  greater  dilatation  of  the 
pupil.  The  albugo  produces  neither  depres- 
sion nor  elevation  of  the  cornea,  two  states 
which  characterize  respectively  the  former, 
the  Leucoma,  the  latter  pustules  on  the  cor- 
nea. It  differs  also  from  the  Nebula  in  its 
being  opaque. 

The  disease  depends  upon  the  deposition 
of  opaque  lymph  in  a structure,  which,  for  the 
due  exercise  of  vision,  should  be  translucent. 
Whatever,  therefore,  can  give  activity  to  the 
absorbent  vessels  of  the  part  will  be  calculated 
to  remove  it.  In  young  persons,  in  whom  ab- 
sorption is  very  active,  the  removal  of  these 
opacities  is  often  effected  either  spontaneously, 
or  in  consequence  of  the  treatment  adopted. 
The  reverse  of  this  is  observed  in  persons  of 
advanced  years.  But  it  should  be  observed, 
that  their  curability  depends  often  on  other 
conditions  that  have  no  relation  to  the  age  of 
the  person.  Where  the  deposition  of  lymph 
is  lightest,  the  cure  is,  ceeteris  paribus,  the  most 
certain  ; where  the  deposition  is  considerable, 
less  so  ; and  where,  with  the  deposition,  the 
laminae  of  the  cornea  have  become  adherent, 
least  of  all,  as  the  cicatrix  cannot  be  oblite- 
rated. It  is  sometimes  complicated  with  sta- 
phyloma, and  other  affections  of  the  globe  of 
the  eye. 

During  the  inflammation  of  the  eye  the 
effusion  of  lymph  is  combated  by  the  usual 
remedies.  (See  Cornea.)  When  the  active 
state  has  passed  away,  topical  applications  must 
be  had  recourse  to  to  excite  the  absorbents. 
For  this  purpose  a great  variety  of  substances, 
of  various  forms  too,  have  been  recommended. 
That  great  compiler  of  remedies,  Pliny,  boasts 
of  the  good  effects  of  the  gall  of  sheep,  pike, 
and  barbel,  applied  to  the  cornea  with  a camel- 
hair  pencil  three  or  four  times  a day  ; he  ex- 
tols in  the  same  manner  various  resins  : but 
these  remedies  are  now  laid  aside.  Dry  col- 
lyria,  composed  of  calcined  alum,  and  sugar 
finely  powdered  ; calomel  and  sugar,  which 
Dupuytren  used  to  recommend  ; nitrate  of 
potass,  or  oxide  of  zinc  and  sugar  candy  are 
now  used  with  good  effect  ; they  are  applied 
by  the  insufflation  into  the  eye,  of  a small  quan- 
tity once  or  twice  a day,  through  a quill.  Clo- 
quet employs  the  oxide  of  bismuth  in  the  same 
way,  a seton  being  established  at  the  back  of 
the  neck  at  the  same  time. 

Scarpa  recommends  the  following  colly- 
rium  : — Ammon.  Muriat.  9ij.  ; Cupri  Acetati, 
gr.  iv. ; Aquae  Calcis,  ^viij.  Misce.  The  fluid 
is  allowed  to  stand  twenty-four  hours,  and  is 
then  filtered.  He  praises  also  the  following 
ointment  : Ijb  Oxide  of  zinc,  Bi.  ; aloes  and 


calomel,  a.a.  gr.  ij.  ; fresh  butter,  ^ss.  Jan- 
nin’s  ointment  is  also  employed,  with  other 
ointments  and  washes,  in  which  the  nitrate  of 
silver,  the  sulphate  of  zinc,  the  tutia  prepa- 
rata,  alum,  &c.  &c.  form  the  chief  ingredient. 
The  topical  treatment  should  be  persevered  in 
for  three  or  four  months  to  produce  the  dis- 
persion of  the  opacity  ; and  in  many  cases  it 
cannot  be  effected  by  any  means  that  we  can 
employ.  (See  Cornea.) 

( Wm.  B.  Costello .) 

ALCALI,  a word  of  Arabic  origin,  from 
a l,  “ the,”  and  kali,  the  name  of  the  salso/a 
soda,  a plant  which  contains  a large  quantity 
of  one  of  the  principal  alkalies — soda.  The 
mineral  alcalies  are  employed  in  surgery  ; and, 
in  the  pure  and  concentrated  state,  they  exer- 
cise the  most  powerful  action  on  the  living 
tissues,  producing  vesication,  superficial  or 
deep  eschars,  and  even  total  disorganization, 
according  to  the  length  of  time  they  are  al- 
lowed to  remain  in  contact  with  them.  On 
account  of  this  property  they  are  employed 
for  external  use  in  opening  abscesses,  when 
the  skin  has  been  thinned  to  a considerable 
extent,  and  all  but  disorganized,  to  establish 
issues,  to  check  luxuriant  granulations,  to  ar- 
rest phagedenic  sloughing,  as  in  hospital  gan- 
grene, malignant  carbuncle.  (See  Caustics, 
Cauterization.) 

ALCOHOL,  an  Arabic  word  signifying  any 
thing  very  subtile,  much  divided : in  this  sense 
it  was  formerly  applied  to  fine  and  impalpable 
powders.  It  is  now  applied  only  to  the  pro- 
ducts of  the  vinous  or  spirituous  fermentation. 
From  its  great  volatility  it  is  employed  exter- 
nally in  lotion,  as  a refrigerant,  to  check  rising 
inflammation  from  burns,  blows,  sprains,  con- 
tusions, &c. ; in  fomentations,  united  with 
camphor,  as  a resolutive,  tonic,  and  antisep- 
tic ; as  a stimulant  in  syncope,  in  frictions  to 
the  temples,  region  of  the  heart,  and  nostrils  ; 
and  in  injections  with  water  into  the  tunica 
vaginalis,  for  the  cure  of  hydrocele.  Harris 
speaks  favourably  of  its  application  in  cases  of 
erysipelas,  painful  inflammation  of  blisters,  in 
gangrene,  &c. 

ALGALIE,  a word  of  Arabic  origin,  sig- 
nifying a tube,  or  hollow  cylinder.  (See  Ca- 
theter.) 

ALESE,  or  ALEZE,  Fr.  linteum,  Lat. 
(from  aXti-w,  “ I preserve,”)  a guard,  Eng.  A 
name  given  by  French  surgeons  to  a sheet 
arranged  into  folds,  and  thus  placed  under  the 
patient,  in  order  to  protect  the  bed.  Several 
advantages  are  secured  by  the  timely  use  of 
the  aleze,  viz.,  the  comfort  of  the  patient 
who  is  freed  from  the  contact  of  pus,  sanies, 
and  all  excrementitial  matters  which,  if  al- 
lowed to  accumulate,  would  become  offensive 
and  dangerous  to  health  ; cleanliness  about 
him  is  easily  kept,  and  the  economy  so  desir- 
able in  public  establishments  is  judiciously 
provided  for.  Linen  sheets  that  have  been 
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softened  by  wear  and  freed  from  rough  seams 
are  the  best  for  this  purpose. 

The  manner  of  arranging  the  aleze,  in  cases 
where  the  dejection  of  excrementitial  matter 
is  abundant,  and  at  the  same  time  involun- 
tary, as  in  serious  wounds  of  viscera,  or  after 
parturition,  is  as  follows : — the  sheet  being 
already  made  up  into  folds,  one  end  of  it  is 
carried  under  the  patient,  beneath  the  part 
where  the  bed  is  liable  to  be  soiled,  the  rest 
is  folded  up  under  the  bed-clothes,  or  left 
spread  across  the  bed  ; when  the  first  portion 
is  soiled,  it  is  drawn  from  under  the  patient 
and  a clean  part  takes  its  place  ; the  soiled 
part  is  rolled  up,  according  as  it  is  withdrawn, 
until  the  whole  length  of  the  aleze  has  passed 
under  the  patient ; a fresh  one  is  then  pro- 
cured, and  being  attached  with  pins  to  the 
first,  is  drawn  under  the  patient  in  the  same 
manner.  The  heads  of  the  pins,  used  for  this 
purpose  should  be  placed  in  the  direction  in 
which  the  aleze  is  drawn,  otherwise  the  patient 
may  be  pricked  or  wounded  by  them. 

When  the  liquid  matter  from  a wound  is  so 
profuse  as  to  be  likely  to  penetrate  through 
the  folds  of  the  aleze,  the  bed  should  be  pro- 
tected by  a piece  of  oil-cloth  which,  when 
soiled,  should  be  changed  and  washed  for  fresh 
use. 

Sheets  thus  folded  serve  for  several  other 
uses  in  surgery  ; they  are  employed  in  all  im- 
portant operations,  such  as  the  amputation  of 
limbs,  cutting  for  the  stone,  opening  abscesses, 
&c.,  to  receive  the  blood,  urine,  or  pus  which 
may  escape. 

ALPHONSIN,  a bullet  forceps,  so  named 
from  its  inventor,  Alphonso  Ferri ; it  is  said 
also  to  have  been  invented  by  Andreas  a 
Cruce.  These  forceps  have  been  frequently 
reproduced  under  various  forms,  and  palmed 
off  as  new  inventions.  In  these  latter  times, 
Civiale’s  invention  of  an  instrument  for  the 
comminution  of  stone  in  the  bladder,  has  been 
attributed  to  this  source  by  persons  who,  with 
more  industry  than  candour,  were  desirous  of 
depreciating  the  importance  of  his  labours. 
The  Alphonsin  has  served  as  the  model  for 
Thomassini’s,  Hunter’s,  and  other  forceps  of 
this  kind,  and  consists  of  a tube  terminating  in 
three  branches,  which  separate  from  each 
other  by  their  elasticity,  and  which  are  again 
brought  together  and  closed,  by  being  received 
in  another  tube. 

ALUM,  alun,  Fr.  Alaun,  Ger.  The  name 
is  of  Arabic  origin.  Alum  is  a salt,  consisting 
of  sulphate  of  alumen  with  potass  and  ammo- 
nia. It  occurs  in  large,  white,  semi-trans- 

!>arent  masses,  or  in  octahedral  crystals,  and 
las  a sweetish,  astringent  taste.  Its  use  in 
medicine  is  of  very  great  antiquity,  and  at  one 
time  it  may  be  said  to  have  been  the  chief 
ingredient  in  most  external  applications.  It 
is  employed  both  internally  and  externally. 
As  a styptic  solution,  it  is  made  use  of  to 
arrest  capillary  haemorrhages  from  the  mucous 
membrane  of  the  nose,  mouth,  vagina,  and 
uterus,  and  from  bleeding  surfaces.  In  obsti- 
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nate  epistaxis  of  young  persons  the  aluminous 
solution  may  be  aspired  into  the  nostrils,  or 
the  alum  may  be  snuffed  up,  five  or  six  times 
a day,  a few  grains  at  a time,  in  fine  powder. 
It  has  been  also  successfully  employed  in  the 
form  of  injection  in  uterine  haemorrhage  per- 
sisting after  parturition.  Smellie  recommends 
a sponge,  steeped  in  a strong  solution  of  alum, 
to  be  passed  into  the  vagina.  The  haemor- 
rhoidal  flux  may  be  checked,  when  immode- 
rate, in  the  same  way*  or  by  the  insertion  of  a 
plug  well  powdered  with  the  alum.  In  the 
leech-bites  of  children  it  will  often  stanch  the 
blood,  and  in  situations  where  the  practitioner 
would  prefer  keeping  cauterization  or  com- 
pression in  reserve,  a small  pointed  cone  of 
alum,  applied  and  kept  to  the  bleeding  source, 
will  be  often  sufficient  to  stop  the  flow  of 
blood.  The  haemorrhage  following  the  ex- 
traction of  a tooth  may  be  stopped  in  this  way. 
It  is  employed  also,  in  very  small  quantities 
in  collyria,  to  astringe  the  vessels  of  the  con- 
junctiva, when  varicose  or  chronically  en- 
gorged. St.  Ives  made  use  of  alum  in  ptery- 
gium and  albugo,  in  the  form  of  a powder, 
composed  of  calcined  alum,  sugar,  and  phos- 
phate of  lime.  In  powder,  with  powdered 
gum  arabic,  it  has  been  used  by  insufflation  in 
the  back  of  the  mouth,  the  pharynx,  and  top 
of  the  larynx,  with  a view  to  absterge,  or  de- 
tach the  membranous  flakes  that  are  thrown 
out  in  some  of  the  inflammations  of  these 
parts,  as  in  the  croup,  angina,  gangrenosa,  or 
diphtheritis.  Bretonneau,  adopting  the  views 
of  Areteus  respecting  the  efficacy  of  alum  in 
arresting  these  affections,  obtained  the  most 
signal  success  in  croup,  which  had  ravaged 
certain  departments  of  France  as  an  epidemic 
in  1828.  The  powdered  alum  was  blown  into 
the  back  of  the  mouth,  on  the  tonsils,  pharynx, 
larynx,  and  backwards  up  the  nostrils ; this  was 
repeated  five  or  six  times  a-day,  producing 
retching,  and  abundant  flow  of  saliva  for  ten 
or  fifteen  minutes.  From  the  first  applica- 
tions, the  formation  and  extension  of  the  false 
membranes  are  checked,  and  in  two  or  three 
days  a favourable  termination  is  induced. 
This  treatment  is  also  successful  for  the  same 
form  of  exudation  when  it  occurs  on  the  nip- 
ples, external  organs  of  generation,  &c. ; as 
well  as  in  the  pruritus  of  these  organs. 

In  the  relaxation  of  the  tonsils  and  uvula, 
and  in  the  aphthous  state  of  the  mouth,  it 
may,  united  with  honey,  or  in  the  form  of 
gargle,  be  advantageously  had  recourse  to. 
M.  Bennati  published  a work  on  the  utility  of 
aluminous  gargles  in  some  states  of  aphonia  ; 
and  Dr.  Bureaud  Rioffrey  in  his  Memoir  on 
Laryngitis  bears  testimony  to  its  value  as  a 
remedy  in  these  cases,  and  in  restoring  the 
vocal  powers. 

Combined  with  white  of  egg  and  campho- 
rated spirit,  it  forms  a liniment,  which  is  use- 
ful as  an  application  to  chilblains,  and  to  pro- 
tect parts  from  the  ill  effects  of  pressure  in 
prolonged  decubitus. 

When  calcined  it  has  slight  catheretic  pro- 
perties, and  is  employed  in  old  ulcers,  in 
which  the  granulations  are  pale,  soft,  cellular, 
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and  easily  made  to  bleed  ; and  also  in  the 
soft,  moist  excrescences  that  arise  in  the 
neighbourhood  of  the  anus,  and  on  the  lips 
and  inside  of  the  prepuce.  When  used  for 
this  purpose,  the  parts  are  slightly  powdered 
over  with  it  ; its  action  as  an  escharotic,  how- 
ever, is  too  feeble  to  be  relied  on. 

( Wm.  B.  Costello .) 

ALVEOLES.  The  cavities  in  the  alveolar 
rocess  of  the  superior  and  inferior  maxillary 
ones,  in  which  the  roots  of  the  teeth  are  in- 
serted. For  an  account  of  the  diseases  of  this 
part,  which  are  intimately  connected  with  those 
of  the  teeth,  see  “ Teeth,  Diseases  of.” 

(T.  Bell.) 

ALVINE,  or  ALIMENTARY  CON- 
CRETION. A section  only  of  the  general 
subject  of  foreign  bodies  is  treated  of  under 
this  head  ; namely  those  to  be  described  here- 
after, which  are  developed  in  the  intestines. 
The  qualitative  term  “ alimentary”  will  be 
sufficient  to  show  that  we  do  not  in  this 
article  include  biliary  concretions,  which  are 
very  different  in  their  nature  and  origin. 
Mention  however  will  be  made  of  them  inci- 
dentally as  they  may  become  nuclei  ot  the  ali- 
mentary concretion,  strictly  so  called. 

Substances  of  this  description  have  been  oc- 
casionally found  within  the  stomach  or  intes- 
tines of  man  or  quadrupeds  after  death  ; or 
they  have  been  discharged  during  life  by  the 
effort  of  vomiting,  or  by  straining  at  stool. 
Such  substances  are  not  equally  common  in 
every  part  of  the  alimentary  tube  ; their  most 
common  seat  is  at  the  commencement  of  the 
larger  intestine,  near  to  its  termination  in  the 
anus,  or  in  the  segmoid  flexure  of  the  colon, 
where  they  have  been  frequently  lodged  for  a 
very  considerable  time,  obstructing,  to  more  or 
less  extent,  the  passage  of  the  faecal  matter, 
thereby  deranging  the  functions  of  the  diges- 
tive apparatus,  and  ultimately  causing  great 
distension  of  the  bowels,  which  is  often  suc- 
ceeded by  acute  pain,  febrile  symptoms,  in- 
flammation, ulceration,  and  the  death  ol  the 
animal. 

It  may  perhaps  be  objected  to  the  term 
alvine  that  it  conveys  an  imperfect  idea  of  the 
seat  of  the  obstruction,  which  is  not  invariably 
in  the  alvus  or  belly,  so  that  if  the  term  ali- 
mentary were  substituted  for  alvine,  a more 
accurate  idea  would  be  formed  of  the  seat  of 
the  affection. 

We  speak  of  salivary,  biliary,  pancreatic, 
prostatic,  and  urinary  concretions  ; and  we 
speak  of  concretions  being  seated  in  the  gall- 
bladder or  biliary  ducts,  of  urinary  concre- 
tions in  the  kidney,  ureter,  bladder,  or  ure- 
thra, and  therefore  we  should  speak  of  alimen- 
tary concretions  in  the  throat,  stomach,  and 
the  small  and  large  intestines.  Dr.  Mason 
Good,  in  his  Nosology,  (page  50,)  speaks  of 
enterolithes,  from  the  Greek  word  syrtpoy, 
and  he  makes  mention  of  stony  concretions  in 
the  stomach  or  intestinal  canal.  But  his  no- 
menclature appears  to  me  exceptionable,  be- 
cause it  seems  to  me  to  convey  an  incorrect 


idea  of  the  nature  of  these  substances,  which, 
it  might  be  inferred  from  his  note,  are  formed 
by  a morbid  action  occasioning  the  deposition 
of  lime.  He  says,  “ Almost  all  animals  are 
endued  with  a power  of  separating  or  secreting 
lime  and  other  earths  from  the  blood  for  par- 
ticular purposes ; as  that  of  forming  a shell-co- 
vering in  insects  and  worms,  and  of  giving 
hardness  to  the  bones  in  other  animals.  Under 
a morbid  action  of  single  organs,  or  of  the 
system  generally,  this  is  often  secreted  in  an 
undue  quantity,  and  poured  forth  into  cavities 
where  its  accumulation  and  crystallization 
must  be  attended  with  mischief.  Such,  at 
times,  is  the  case  in  respect  to  the  stomach 
and  intestines.” 

I have  not  had  the  opportunity  of  examin- 
ing any  concretion  found  in  the  alimentary 
canal  which  falls  precisely  under  the  descrip- 
tion of  enterolithes  given  by  Dr.  Good.  It 
should  be  observed  that  the  inferior  animals, 
from  the  nature  of  their  food  and  their  cover- 
ings, are  much  more  liable  to  this  affection 
than  man.  These  concretions  are  by  no 
means  unfrequent  amongst  horses,  oxen,  deer, 
and  other  quadrupeds  that  live  on  grass  and 
other  vegetable  matter  ; and,  on  ~the  other 
hand,  as  far  as  I know,  they  never  occur 
amongst  carnivorous  animals.  That  their 
production  also  is  connected  with  the  cover- 
ing of  the  animal  is  obvious  from  the  fact 
that  those  concretions  or  balls,  as  they  are 
commonly  called,  are  by  no  means  uncom- 
monly met  with  in  the  stomachs  of  horses, 
oxen,  calves,  and  deer,  and  these  are  found  to 
be  composed  chiefly  of  hairs  corresponding  in  all 
respects  to  those  on  the  skin  of  the  animal,  and 
cemented  together  by  the  mucus  and  saliva 
of  the  throat.  That  the  kind  of  food  gives  a 
predisposition  to  the  formation  of  these  extra- 
neous bodies,  may  be  inferred  from  the  cir- 
cumstance that  such  concretions  are  much 
more  common  in  Scotland  than  in  any  other 
part  of  Europe,  oaten  bread  constituting  a prin- 
cipal part  of  the  food  of  the  inhabitants  of  many 
parts  of  this  country : a conclusion  which 
seems  to  derive  support  from  the  fact,  that 
these  concretions  have  been  but  rarely  spoken 
of  by  the  medical  authors  of  Holland,  Prus- 
sia, Italy,  France,  Germany,  and  England. 

The  museum  at  Leyden,  formed  ot  the  joint 
anatomical  collections  ot  Rau,  Albinus,  Lede- 
boer.  Van  Doeveren,  and  part  of  the  museum 
of  Ruysch,  and  of  the  numerous  dissections  of 
the  pupils  of  that  school,  contains,  according 
to  Dr.  Edward  Sandifort,  only  one  specimen 
of  an  alvine  concretion,  and  that  was  found  in 
the  ilium. 

Dr.  Walter  of  Berlin  has  published,  in 
three  large  quarto  volumes,  a descriptive  cata- 
logue of  the  Anatomical  Museum  which  he 
sold  to  the  King  of  Prussia,  but  has  described 
only  one  case  in  which  he  met  with  an  alvine 
concretion,  “ qui  inter  membranam  muscula- 
rem  et  nerveam  ventriculi  hsesit.” 

Morgagni  has  published,  in  his  Thirty-se- 
venth Letter,  and  Twenty-fourth  Article,  the 
histories  of  several  calculi  which  he  met  with 
in  the  alimentary  canal ; but.  from  his  descrip- 
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tion  of  these,  I am  inclined  to  suppose  that 
the  greater  part  of  them  had  been  formed 
originally  within  the  gall-bladder,  or  biliary 
ducts,  and  had  passed  afterwards  into  the  in- 
testinal canal. 

He  has  described  very  accurately  the  exter- 
nal characters,  and  also  the  internal  structure 
of  biliary  calculi.  He  observes,  speaking  of 
those  calculi  found  in  the  intestinal  canal, 
“ Interna  substantia  meros  ostendebat  circulos 
striis  intersectos  and  in  another  passage  he 
adds,  “ Interius  ex  circumjectis  stratis  com- 
pactos,  et  propius  centrum  ex  striis  radiatim 
pergentibus  quas  inter  disjectse  erant  albae 
splendentesque  particulae.”  He  adds,  “ Facile 
pro  biliariis  habeas.”  Lieutaud  of  Paris  has  de- 
scribed, in  his  Historia  Anatomico-Medica,  nine 
cases  taken  from  other  authors,  in  which 
what  he  calls  lapides  were  found  in  the  sto- 
mach ; and,  in  the  77th  page  of  the  same  vo- 
lume, nine  cases,  also  borrowed,  in  which  la- 
pides were  found  in  the  intestinal  canal.  Por- 
tal, from  the  manner  in  which  he  has  expressed 
himself  in  the  fifth  volume  of  his  Anatomie 
Medicale,  seems  to  have  met  with  only  one 
example  of  an  alvine  concretion  within  the 
stomach,  and  only  one  case  of  a concretion 
within  the  intestines,  which  he  observes  was 
bileuse. 

In  the  German  Ephemerides,  several  cases 
are  described,  in  which  what  are  called  calculi 
were  found  within  different  parts  of  the  ali- 
mentary canal '.  Haller  has  not  described  a 
single  case  in  his  Opuscula  Pathologica.  Dr. 
Baillie,  in  his  Morbid  Anatomy  of  the  Human 
Body,  says  of  calculi  in  the  stomach,  “ they 
have  never  come  under  my  observation,  and 
are  to  be  reckoned  very  uncommon1  2 and 
he  adds3,  “ Calculous  matter  has  sometimes 
been  known  to  be  accumulated  in  some  part 
of  the  cavity  of  the  intestinal  canal,  especially 
in  the  great  intestine  ; but  this  has  not  come 
under  my  own  observation,  and,  at  least  in  the 
human  subject,  is  a very  rare  occurrence.” 
And  in  that  very  rich  repository,  the  Museum 
of  the  Royal  College  of  Surgeons  of  London, 
of  which  a catalogue  has  been  lately  published, 
there  is  but  one  specimen  of  an  intestinal 
concretion,  which  was  taken  from  a horse. 

In  the  Lithologia  of  Martin  Schurig,  pub- 
lished at  Leipsic,  there  are  only  three  or  four 
cases  of  calculi  in  the  alimentary  canal  men- 
tioned ; but  he  quotes  from  many  other  authors. 
He  appears  to  me  to  have  arranged  under  one 
head  extraneous  bodies  that  have  been  swal- 
lowed, and  alvine  concretions  ; for  he  names 
some  of  those  substances  which  have  been 
passed  by  stool,  or  been  found  within  the  in- 
testines, silices 4,  others  lapillos  durissimos 3, 
others  albicantes,  rufos,  griseos,  tophaceos s,  and 
others,  as  he  says,  were  like  biliary  calculi. 
He  seems  to  have  met  with  but  one  case  in 
which  the  concretion  was  like  to  most  of 
those  in  the  Museum  of  the  University  of 

1 Ephem.  Nat.  Cur.  Dec.  I.  Ann.  II.  Obs.  89.  130. 
et  variis  locis. 

2 Vide  Morbid  Anatomy,  2d  Edition. 

3 P.  194.  * Vide  p.  191.  » Vide  p.  134. 

s Vide  p.  1.54. 


Edinburgh,  which  he  calls  substantia;  rarce  et 
spongioses,  magnitudine  dimidii  ovi  *. 

A complete  view  of  the  whole  subject  of 
alvine  concretions  must  necessarily  include 
those  which  are  found  in  the  intestines  of 
quadrupeds  ; but  as  that  section  of  the  subject 
would  be  inadmissible  in  a work  of  this  nature, 
we  shall  confine  ourselves  chiefly  to  those 
which  occur  in  the  alimentary  canal  of  man. 

Concretions  found  in  the  human  alimentary 
canal. — The  concretions  found  in  the  aliment- 
ary canal  vary  considerably  in  their  physical 
and  chemical  properties,  and  may  be  classed 
as  follows  : The  first  class  comprehends  such 
concretions  as  are  formed  of  a number  of  very 
small  vegetable  fibres,  being  composed  chiefly 
of  the  husk  of  the  oat,  held  in  union  by  a te- 
nacious mucus ; in  some  concretions  of  this 
description,  the  centre  or  nucleus  is  sometimes 
found  to  be  a cherry  or  prune  stone,  a small 
fragment  of  wood  or  bone,  or  a little  gravel  ; 
and,  according  to  some  authors,  a small  biliary 
concretion,  or  a small  portion  of  adipocire. 
In  some,  but  by  no  means  in  all  such  concre- 
tions, there  are  a few  white,  thin,  concentric, 
laminae,  which  are  either  phosphate  of  lime, 
or  the  ammoniaco-magnesian  phosphate. 
When  such  concretions  have  attained  a consi- 
derable size  they  are  of  irregular  shape,  some- 
times tuberculated,  and  resembling  a mul- 
berry, and  sometimes  incrusted  by  a coating  of 
phosphate  of  lime,  or  ammoniaco-magnesian 
phosphate,  of  two  or  three  lines  in  thickness. 

The  second  class  of  concretions,  which  is 
much  more  rare  than  the  first,  bears  some  re- 
semblance to  it,  being  composed  of  a number 
of  cherry  or  prune  stones  or  gooseberry 
seeds  cemented  together  by  a tenacious  mu- 
cus. Concretions  of  this  description  have 
also  been  described  by  Mr.  Children,  (Phil. 
Trans.  1822,)  and  he  has  given  a case  where 
such  a concretion  proved  fatal  a very  short 
time  after  the  patient  had  eaten  a large  quan- 
tity of  plums. 

The  third  class  differs  essentially  from  the 
two  preceding,  being  composed  of  vitiated 
bile,  saliva,  or  pancreatic  juice,  and  are  not 
primarily  formed  within  the  alimentary  canal, 
but  find  their  way  into  it  through  the  ducts 
proper  to  the  salivary  glands,  pancreas,  or 
liver. 

The  fourth  class  comprehends  those  concre- 
tions which  are  composed  of  a cetaceous  sub- 
stance ; they  have  neither  the  specific  levity, 
crystallised  form,  colour,  nor  bitter  taste  of  gall 
stones,  and  are  probably  formed  in  the  intes- 
tinal canal ; an  opinion  which  receives  weight 
from  the  case  of  a lady,  who,  after  having 
swallowed  a considerable  quantity  of  olive 
oil,  constantly  voided  a number  of  globular 
concretions,  “ varying  in  size  from  that  of  a 
small  pea  to  the  bulk  of  a moderate  grape,  of 
cream  colour,  and  slightly  translucent,  of  a 
sufficient  consistence  to  preserve  their  form, 
and  to  bear  being  cut  by  a knife,  like  soft 
wax  ; the  second  case,  that  of  a girl  four 
years  and  a half  old,  who  appears  to  have  had 

1 Vide  p.  157. 
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a power  of  secreting  oil  in  the  intestines,  and 
of  discharging  it  per  anum.  At  three  years 
old  her  mother  observed  something  come  from 
her  as  she  walked  across  the  room,  which, 
when  examined,  -was  found  to  be  fat  in  a li- 
quid state,  which  concreted  when  cold.  Ever 
since  that  time  to  the  present,  she  has  voided 
at  intervals  of  ten  or  fourteen  days,  the  quan- 
tity of  from  one  to  three  ounces,  sometimes 
pure,  at  others  mixed  with  faeces  ; when 
voided  it  has  a peculiar  yellow  tinge,  and  is 
quite  fluid,  like  oil.  Her  appetite  and  spirits 
are  good,  and  her  flesh  Arm  ; her  belly  rather 
tumid,  but  not  hard ; she  is  subject  to  occa- 
sional griping.” 

Cases  of  a similar  description  are  recorded 
in  the  Act.  Nat.  Cur.,  vol.  iii.,  obs.  51  ; by  Dr. 
William  Scott,  in  the  Edinburgh  Medical  Com- 
mentaries, vol.  iv.  p.  334  ; by  Dr.  Elliotson,  in 
the  Philosophical  Transactions,  1813,  Art.  21  ; 
by  Dr.  Kuntzmaur,  of  Berlin,  ( Journal  der 
Tract.  Heilkunde,  July,  1821)  and  by  Dietriek, 
and  several  others. 

The  fifth  class  comprehends  those  concre- 
tions, the  nature  of  which  was  discovered  by 
Dr.  Kennedy  of  Glasgow  (see  Medico-Chir. 
Journal  for  Sept.  1817),  and  which  Dr.  Ure 
has  described  as  similar  in  colour  to  amber- 
gris. 

The  sixth  class  comprehends  such  concre- 
tions as  are  composed  of  magnesia  or  chalk, 
and  which  have  been  found  in  the  alimentary 
canal  of  persons  who  for  some  time  have  been 
in  the  habit  of  taking  considerable  quantities 
of  these  earths. 

The  seventh  class  is  that  which  comprehends 
those  concretions  which  are  described  as  hav- 
ing been  discharged  by  vomiting  by  persons 
who  had  suffered  severely  from  gout : but  of 
these  I know  nothing,  not  having  yet  seen 
them. 

The  last  class  of  concretions  found  in  the 
human  alimentary  canal  is  almost  entirely 
formed  of  the  fibrine  of  the  blood,  which  is  in- 
corporated with  a certain  proportion  of  the 
red  globules,  and  occurs  sometimes  when  the 
mucous  membrane  of  the  intestinal  tube  has 
been  attacked  by  acute  inflammation,  as  in  se- 
vere cases  of  dysentery’. 

Having  given  the  preceding  brief  enumer- 
ation of  the  different  kinds  of  concretions 
which  are  occasionally  found  within  the  human 
alimentary  canal,  I shall  now  direct  the  atten- 
tion of  the  reader  more  particularly  to  the 
consideration  of  the  first  class. 

The  following  observations  on  this  class  have 
been  made  chiefly  from  the  large  collection  of 
these  substances  in  the  Anatomical  Museum 

1 A concretion  similar  to  the  bezoar  obtained  from 
the  stomachs  of  the  smaller  ruminating  animals  has 
been  said  to  have  been  found  in  the  human  stomach, 
but  of  this  I entertain  very  considerable  doubt.  Per- 
haps this  opinion  is  advanced  on  some  such  case  as  the 
following: — a hoy,  sixteen  years  of  age,  was  in  the 
habit  of  swallowing  hair, — he  became  a prey  to  hectic 
fever,  and  died ; on  opening  the  body,  the  stomach  and 
small  intestines  were  found  to  contain  masses  of  hair, 
arranged  in  concentric  layers ; the  nucleus  of  one  of 
those  balls  was  a cherry-stone.  ( Journal  de  Med., 
Chir.,  et  Pharm.,  1779,  t.  Iii.) 


belonging  to  the  University  of  Edinburgh. 
For  the  chemical  analysis  of  these  substances, 

I am  indebted  to  those  distinguished  chemical 
philosophers,  Professors  Thomson  of  Glasgow, 
Traill  of  Edinburgh,  and  Dr.  John  Davy. 

Whether  I am  correct  or  not  in  my  notion 
of  the  cause  of  alimentary  concretions,  I shall 
not  at  present  stop  to  inquire  ; but  when  once 
formed,  it  cannot  be  doubted,  that  the  bowels 
would,  from  the  admirable  mode  in  which  the 
performance  of  their  functions  is  provided  for, 
eventually  eliminate  them,  if  the  retention  and 
enlargement  of  those  foreign  bodies,  were  not 
favoured  by  the  perversion  of  these  functions, 
the  narrowness  of  the  intestinal  tube,  its  nu- 
merous flexuosities,  and  the  depths  of  the  vaL 
vuIcb  conniventes. 

Alimentary  Concretions  : — Number. — It  gene- 
rally happens  that  one  or  two  concretions 
only  are  found  in  the  human  alimentary  tube, 
though  the  rule  admits  many  exceptions.  My 
father,  in  his  lectures,  used  to  make  mention 
of  the  case  of  a boy  of  twelve  years  of  age, 
in  whose  colon  he  could  distinctly  feel  twelve 
concretions  of  different  sizes,  and  these  were 
moveable.  Dr.  Malcolm,  of  Perth,  within 
these  few  weeks  has  favoured  me  with  two,  of 
sixty  concretions,  which  he  collected  from  the 
same  individual.  Some  of  the  smaller  ones 
had  been  discharged  by  the  anus,  but  the 
larger  were  found  after  the  patient’s  death 
firmly  impacted  within  the  larger  intestines ; 
the  following  is  a copy  of  the  letter  I received 
from  Dr.  Malcolm,  when  he  sent  to  me  the 
alvine  concretions. 

“John  Bett,  shoe-maker,  JE t.  21.  Has 
been  ill  nearly  two  years,  with  complaints, 
which  at  different  periods,  had  been  treated 
by  various  medical  men,  as  cholic,  hysteria, 
inflammation,  flatulency,  &c.  &c.  During  the 
accessions  of  his  complaint,  his  sufferings  were 
horrible,  and  so  frequent  in  recurrence,  that 
he  was  totally  incapacitated  for  work. 

“ I saw  Bett  frequently  during  these  attacks  ; 
the  convolutions  of  the  intestines  could  be  dis- 
tinctly felt,  swelled  and  knotty,  as  from  flatus  ; 
but  touching  or  handling  the  knots  gave  him 
acute  pain.  I prescribed  for  him,  ol.  tere- 
binth., aloetic  medicines,  tinct.  valerian.,  &c. 
without  giving  him  any  rplief.  In  September 
last,  whilst  taking  bitter  infusion,  calculi  began 
to  come  away  by  stool,  and  have  continued  to 
do  so  till  very  lately  to  the  number  oi  thirty- 
eight.  He  is  poor,  and  consequently  his  diet 
has  been  such  as  is  usual  with  peasants  in 
Scotland,  namely,  oatmeal  and  potatoes,  &c. 
He  now  enjoys  perfectly  good  health.” 

This  patient  died  a year  after  the  date  of 
this  letter.  Leave  having  been  obtained  to 
examine  his  body,  several  large  concretions 
were  found,  firmly  impacted  within  the  trans- 
verse arch  of  the  colon. 

A considerable  number  of  concretions  have 
also  been  found  within  the  stomach.  Lazoni 
met  with  ten  such  bodies,  and  Bilquer  has  related 
the  history  of  the  case  of  an  old  man,  in  whose 
stomach  he  met  with  thirty  calculi  ol  different 
sizes.  It  is  right  to  observe,  that  these  alvine 
concretions  are  not  so  frequently  met  with  in 
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Glasgow  as  in  Edinburgh.  In  the  Hunterian 
Museum  of  the  former,  there  is  a very  small 
collection  of  alvine  concretions,  amounting  to 
fifteen  only ; and  Professor  Burns  has  informed 
me,  that  in  the  course  of  his  very  extensive 
practice,  “ he  had  met  with  no  case  he  could 
ascertain  by  the  progress,  or  the  discharge  of 
the  concretion,  or  by  examination  after  death, 
to  have  been  one  of  intestinal  concretion  ; nor 
had  any  of  his  medical  friends  met  with  a case 
of  intestinal  concretion,  which  they  could  es- 
tablish to  be  such,  by  post  mortem  examina- 
tion.” 

Physical  characters  of  alimentary  concretions  : 
— Size. — The  size  of  these  concretions  is  ex- 
tremely various.  Some  do  not  exceed  that  of 
a garden  pea ; but  others  are  as  large  as  an 
orange.  My  grandfather  has  described  seve- 
ral he  met  with,  as  being  five,  six,  seven,  and 
even  eight  inches  in  circumference  ; and  from 
the  body  of  a woman,  who  consulted  my 
father,  a concretion  was  taken  out  of  the  co- 
lon, three  years  after  by  Mr.  Renton,  sur- 
geon, in  Pennycuick,  which  weighed  four 
pounds. 

Figure. — The  large  concretions  are  more 
irregular  in  figure  than  the  small ; the  former 
have  an  outer  crust,  which  gives  them  a 
very  unequal  surface  ; some  seem  to  be  made 
up  of  a congeries  of  smaller  calculi.  This  may 
be  probably  owing  to  the  additions  made  to 
the  surface  of  the  calculus  during  the  time  it 
remains  fixed  within  a certain  portion  of  the 
intestinal  canal.  Thus  a calculus  which  had 
been  moveable  becomes  fixed,  the  convexities 
on  the  surface  becoming  adapted  to  the  conca- 
vities within  which  the  concretion  has  been 
lodged.  Some  alvine  concretions  are  perfora- 
ted by  a number  of  small  holes  like  certain 
corals.  The  smaller  concretions  are  some- 
what of  an  oval  or  spherical  shape,  slightly 
flattened  at  the  sides,  which  is  probably  occa- 
sioned by  the  friction  and  pressure  of  one  con- 
cretion upon  another  ; and  some  impress  each 
other  so  much  as  to  resemble  cup  and  ball. 
In  a case  described  by  my  grandfather,  in 
which  several  concretions  were  passed,  “ the 
largest  of  the  five  balls,  which  was  the  first 
voided,  was  five  inches  in  circumference,  and 
something  globular,  but  with  several  promi- 
nences and  flat  surfaces.  Most  of  the  flat 
parts  had  a smooth  shining  tartarous  thin  coat ; 
the  rest  of  it  was  more  rough,  and  of  a spongy 
appearance.  The  two  last  brought  away  were 
less  in  bulk,  and  without  so  much  tartarous 
crust ; the  two  small  ones  were  all  covered 
over  with  a shining  tartarous  crust,  which  in 
several  places  was  prettily  variegated  with 
different  shades  of  an  ashy  colour.  One  of 
them  had  some  resemblance  in  shape  to  the 
shell  of  a tortoise  ; the  other,  the  smallest,  to 
two  pyramids,  joined  by  a common  base1.” 

Colour. — The  colour  of  the  smaller  calculi 
differs  from  that  of  the  larger,  the  former  hav- 
ing no  external  coating.  The  colour  of  the 
surface  of  thirty-five  of  the  concretions  in  the 
Museum  of  Edinburgh,  is  nearly  the  same,  re- 

1  ^ idc  Quarto  edition  of  his  works,  p.  (>G8. 


sembling  that  of  bad  yellow  ochre  of  iron  ; 
whereas,  most  of  the  larger  calculi  are  en- 
crusted with  earthy  matter,  of  a coffee  or  pur- 
ple colour,  and  others  by  white  matter  which 
seems  to  have  been  deposited  in  thin  succes- 
sive layers. 

Structure. — The  human  alvine  concretions 
which  were  collected  by  my  father,  are,  with 
a few  exceptions,  similar  as  to  structure  ; all 
are  more  or  less  porous,  and  somewhat  like 
dried  sponge  ; when  examined  by  the  aid  of 
a good  magnifying  glass,  they  seem  to  be 
made  up  of  a number  of  very  small  fibres,  inti- 
mately interwoven  with  each  other,  like  those 
in  a hat,  or  in  chamois  leather,  and  the  in- 
terstices between  the  fibres  are  filled  up  by 
earthy  matter. 

In  consistence,  these  concretions  resemble 
dried  sponge,  and,  like  it,  may  be  cut  with  a 
sharp  knife  ; but  when  a blunt  knife  is  used, 
the  dried  concretion  crumbles  to  pieces.  There 
are  small  holes  on  the  surface  of  a few  con- 
cretions, which  pass  for  about  half  an  inch 
into  the  substance  of  the  calculus  ; and  in  one 
of  the  specimens  there  were  twelve  cavities  of 
a cylindrical  form,  which  penetrate  as  far  as 
the  very  centre  of  the  concretion,  and  were 
filled  with  a viscid  mucous. 

The  external  crust  of  the  larger  concre- 
tions seldom  exceeds  two  or  three  lines  in 
thickness,  and  is  deposited  in  layers,  which 
when  dry  are  friable,  and  apt  to  split  and 
crack  off.  In  some  of  the  specimens  the  ex- 
ternal earthy  crust  covers  only  a part  of  the 
calculus.  Upon  making  a section  of  most 
alvine  concretions,  they  are  found  to  be  com- 
posed of  distinct  layers  of  a yellow  or  brown 
colour,  but  in  some  the  layers  do  not  pervade 
every  part  of  the  calculi  ; in  some,  there  are 
no  layers  observed.  But  those  found  in  the 
deer  form  an  exception  to  the  above  observa- 
tion, for  some  have  a radiated  structure,  like 
biliary  calculi.  The  lamellae,  which  are  about 
two  lines  in  thickness,  are  generally  of  a 
lighter  colour  than  the  rest  of  the  calculus, 
but  sometimes  they  are  darker.  The  exter- 
nal form  of  the  calculus  seems  to  determine 
the  course  of  the  layers,  or  vice  versa.  If  the 
calculus  be  of  an  oval  shape,  the  component 
layers  of  it  follow  a similar  direction  ; the  sur- 
face of  the  layers  is  disposed  so  as  to  corre- 
spond in  its  course  with  the  irregular  surface  ; 
the  lamellae,  upon  a minute  examination,  do 
not  form  one  continued  line,  as  in  biliary  or 
urinary  calculi.  In  the  centre  of  the  concre- 
tion, a prune  or  a cherry-stone,  or  a small 
piece  of  bone,  or  a biliary  calculus,  is  generally 
found.  Upon  a minute  examination  of  all 
sections  of  the  human  concretions,  which  are 
collected  in  the  museum  of  the  University  of 
Edinburgh,  a nucleus  may  be  distinctly  ob- 
served. In  some  of  these  concretions  the 
nucleus  is  large  and  very  easily  seen,  being  a 
plum  or  cherry-stone,  or  a fragment  of  wood 
or  bone  ; but  in  the  majority,  the  nucleus  is 
small  and  not  very  apparent,  and  looks  very 
like  a number  of  particles  of  common  sand, 
held  together  by  a viscid  mucus. 

In  some  there  are  cavities,  tilled  by  small 
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grains  of  sand  adhering  to  each  other  by  seve- 
ral small  fibres.  In  the  upper  part  of  some 
of  the  concretions  many  distinct  white  shining 
crystals  are  visible.  By  exposure  to  the  air, 
the  internal  part  of  the  concretion  acquires  a 
darker  colour. 

From  what  has  been  stated  as  to  the  struc- 
ture of  alvine  concretions,  it  is  probable  that 
these  substances  are  formed  upon  an  extra- 
neous body,  and  also  that  they  increase  in 
bulk,  in  consequence  of  the  deposition  of  suc- 
cessive strata ; and  as  such  they  are  justly 
called  concretions,  being  composed  of  parts  of 
the  food  or  other  substances,  deposited  in  their 
passage  through  the  alimentary  canal. 

In  order  to  throw  farther  light  upon  the 
nature  of  concretions  of  the  first  class,  I sub- 
join a description  of  the  more  common  kind, 
drawn  up  according  to  the  manner  of  Werner, 
by  my  colleague,  Professor  Jameson  : — 

“ No.  1. — Colour  of  the  cut  surface,  inter- 
mediate between  yellowish  brown  and  chesnut 
brown  ; shape,  tuberose,  and  perforated ; lus- 
tre, dull  ; fracture,  delicate,  promiscuous  fi- 
brous ; transparency,  opaque  ; streak,  not  al- 
tered in  the  streak  ; hardness,  yields  readily 
to  the  nail,  and  receives  an  impression  from 
the  finger  ; tenacity,  sectile  ; frangibility,  diffi- 
cultly frangible  ; feel,  feels  fine  and  rather 
meagre.  Is  light. 

“ N.  B. — The  external  shape  is  coated  with 
a dark  brown  coloured  crust,  which  is  soft, 
brittle,  resinous  in  the  streak,  and  fight.  Some 
parts  of  this  crust  are  covered  with  an  ash- 
grey  coloured  crust,  which  is  softer  than  the 
brown  crust,  and  is  sectile. 

Chemical  analysis  of  alvine  concretions. — Mor- 
gagni ',  Van  Swieten,  Lassus1  2,  and  Riche- 
rand,  have  supposed  these  substances  to  be 
indurated  faeces. 

Cadet 3 and  Portal  * are  the  only  authors 
whose  experiments  on  this  branch  of  the  sub- 
ject merit  mention.  But  Cadet  made  his  ex- 
eriments  when  chemistry  may  be  said  to 
ave  been  in  its  infant  state,  for  chemical 
analysis  had  not  arrived  at  the  perfection  it 
has  now  attained  ; and  I must  doubt  whether 
Portal  was  sufficiently  qualified  as  a chemist 
for  undertaking  the  analysis  of  such  compound 
substances  as  alvine  concretions  ; and  whether 
his  experiments  were  of  such  a kind  as  to  en- 
able him  to  draw  just  conclusions  respecting 
their  nature.  If  the  experiments  of  Cadet, 
who  was  a distinguished  chemist  of  his  day, 
were  rude  and  imperfect,  we  may  reasonably 
infer  that  those  of  Portal  are  liable  to  still 
greater  objections. 

Under  these  circumstances  I thought  it  of 
great,  moment  that  some  competent  modern 
chemist  should  examine  the  large  collection  of 
alvine  concretions  formed  by  my  father,  with 
the  view  of  determining  whether  they  are 
merely  the  indigestible  part  of  the  food,  or  an 
agglutination  of  the  various  substances  licked 
off,  from  the  animal’s  skin,  earth  or  any  other 

1 Epist.  37. 

5 Patholog.  Chirurg. 

3 Mem.  de  l'Acad.  Royal.  de  Chir.  tom.  iii.  p.  15. 

* Anat.  Med.  tom.  v. 


substance  the  animal  may  have  chanced  to 
swallow  along  with  its  food,  or  substances  sui 
generis,  and  totally  different  from  any  other 
animal  or  vegetable  production. 

In  the  collection  above  alluded  to,  there 
are  forty-two  specimens  of  alvine  concretions 
which  were  obtained  from  the  human  body, 
several  of  which  I was  so  fortunate  as  to  pre- 
vail upon  Dr.  T.  Thomson  to  examine.  His 
labours  have  thrown  much  new  fight  upon  the 
subject,  as  the  reader  will  find  from  the  an- 
nexed report  which  he  sent  me. 

“ The  calculi  which  I examined  are  of  a 
much  more  compound  nature  than  I expected, 
and  contain  two  substances,  of  a nature  quite 
peculiar,  or  at  least  with  which  I was  not  be- 
fore acquainted.  The  following  observations 
will  convey  a general  idea  of  their  nature  and 
composition. 

“ 1st.  At  first,  they  swim  in  water  ; but  that 
is  owing  to  their  numerous  pores  being  filled 
with  air  ; as  soon  as  it  is  expelled,  they  sink 
to  the  bottom  and  remain  there.  The  spe- 
cific gravity  I found  to  vary  in  different  spe- 
cimens, from  P376  to  l-540.  I consider  I •400 
as  about  the  average  specific  gravity  of  the 
whole. 

“ 2d.  When  left  in  cold  water  they  soon  com- 
municate to  it  a brownish  tinge.  The  water 
was  found  to  have  taken  up  the  following" 
substances  : — 1.  Albumen,  which  was  sepa- 
rated in  white  flakes  by  boiling  the  water. 
2.  A brown  substance,  which  I consider  as 
peculiar  ; it  dissolved,  at  first,  in  water,  but 
became  nearly  insoluble  by  the  slow  evapora- 
tion of  the  liquid  ; it  dissolved  in  alcohol  ; 
it  approached  most  nearly,  in  its  properties, 
to  vegetable  extractive  ; but  the  quantity 
which  I obtained  was  too  small  for  an  exact 
examination.  3.  Common  salt,  which  crys- 
tallized when  the  water  was  allowed  to  evapo- 
rate spontaneously  in  an  open  vessel.  4. 
Phosphate  of  lime,  which  was  precipitated  by 
ammonia.  5.  Sulphate  of  soda,  in  a very  mi- 
nute proportion.  6.  Perhaps,  also,  sulphate 
of  lime  ; but  the  quantity  of  this  salt  must 
have  been  very  small. 

“ 3rd.  Alcohol  dissolved  the  peculiar  brown 
matter,  and  some  of  the  salts,  but  extracted 
nothing  particular. 

“ 4th.  Potash  ley  separated  the  albumen, 
the  brown  matter,  and  perhaps  some  of  the 
salts. 

“ 5th.  Muriatic  acid  separated  a notable 
proportion  of  phosphate  of  lime. 

“ 6th.  After  the  action  of  all  these  re-agents, 
there  remained  behind  a peculiar  substance, 
having  the  colour  and  texture  of  the  calculus. 
Ten  grains  of  calculus  left  1"2  grains  of  this 
matter  ; it  was  very  fight,  having  the  appear- 
ance of  cork,  or  rather,  of  the  peculiar  fungus, 
which  is  used  on  the  continent  for  tinder,  and 
which  the  French  call  amadou ; it  was  in 
very  short  threads.  This  substance  is  taste- 
less, insoluble  in  water,  alcohol,  aether,  potash 
ley,  and  muriatic  acid  : it  blackens  sulphuric 
acid,  and  is  dissolved,  being  partly  reduced 
to  charcoal.  In  nitric  acid  it  dissolves  very 
slowly,  and  only  when  assisted  by  heat,  and 
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hardlv  effervesces.  When  the  solution  is 
evaporated  to  dryness,  a whitish  residue 
remains,  which  has  a bitterish  taste,  and 
is  imperfectly  soluble  in  water.  Nitric  acid 
does  not  convert  it  into  any  of  the  vegetable 
acids,  though  digested  on  it  repeatedly.  This 
substance  burns  with  a slight  flame,  and  rather 
like  a vegetable  than  an  animal  body.  It  is 
undoubtedly  of  a peculiar  nature,  differing 
from  every  animal  and  vegetable  substance 
hitherto  examined.  Its  insolubility  in  potash 
ley  distinguishes  it  readily  from  wood.  It 
has  no  resemblance  to  any  animal  substance 
whatever. 

“ 7th.  The  calculi  consist  essentially  of  al- 
ternate layers  of  this  peculiar  substance,  and 
of  phosphate  of  lime.  Sometimes  the  sub- 
stances are  intimately  mixed,  instead  of  being 
in  alternate  layers.  The  albumen  and  brown 
matter  seem  to  serve  as  a cement ; the  other 
substances  are  in  a small  proportion.  The 
crust  on  the  outside  of  some  of  the  calculi 
consists  of  phosphate  of  lime,  mixed  with  a 
brown  animal  matter.  In  a few  specimens  I 
observed  crystals  of  phosphate  of  ammonia 
and  magnesia,  upon  the  outside  crust  of  the 
calculi ; but  these  appearances  are  uncom- 
mon. 

“ Such  are  the  constituents  of  the  concre- 
tions as  far  as  examined.  In  two  calculi  the 
phosphate  of  lime  amounted  to  rather  more 
than  half  the  weight  of  the  whole.  In  one 
specimen  the  albumen  separated  was  one 
twenty-seventh  of  the  whole  ; but  I have 
reason  to  believe  that  a portion  still  remained. 
The  quantity  of  common  salt  and  sulphate  of 
soda  was  small.  I could  detect  no  potash  by 
the  test  of  muriate  of  platinum.  Neither  was 
there  any  ammonia  sent,  or  carbonate  of  lime, 
both  of  which  I expected  to  find.  I examined 
the  calculi  carefully  for  uric  acid,  but  found 
none.  Neither  could  I detect  any  urea,  sub- 
stances abounding  in  urinary  calculi. 

“ The  preceding  details  are  sufficient  to 
show,  that  the  calculi  in  question  are  of  a very 
different  nature  from  any  hitherto  examined. 
They  are  of  a much  more  insoluble  nature 
than  urinary  calculi  ; indeed,  no  solvent  ex- 
ists, except  of  a nature  so  corrosive  that  it 
could  not  be  applied.” 

Dr.  Thomson  examined  five  of  these  con- 
cretions, Dr.  Traill  one  : the  several  speci- 
mens underwent  different  treatment — some 
of  the  results  are  selected.  Of  those  exa- 
mined by  the  former  gentleman,  No.  1 fur- 
nished, in  100  parts,  78-0  fibrous  matter  : -5 
yellow  colouring  matter  : 21  '5  saline  matter. 

No.  2 furnished  7-0grs.  saline  matter  : 1'4 
brown  faecal  matter:  17'2  resinous  matter: 
74'4  fibrous  matter.  In  the  other  three,  the 
relative  proportions  of  these  elements  fluc- 
tuated. 

In  Dr.  Traill’s  analysis  (proportions  not  ex- 
actly stated,)  the  result  was — 1,  vegetable 
hairs,  or  filaments  ; 2,  mucous,  or  muco-ex- 
tractive  matter  ; 3,  magnesia  ; 4,  lime.  “ The 
first,”  says  Dr.  Traill,  “ forms  by  far  the  prin- 
cipal part  of  the  calculus  ; the  second  is  the 
cement  that  binds  these  together,  aided  by 


the  small  quantity  of  magnesia,  and  still  more 
minute  quantity  of  lime. 

“ This  intestinal  calculus  seems  to  me  to  be 
precisely  similar  to  those  described  by  (I 
think)  Wollaston,  as  derived  from  oatmeal. 
It  is  not,  as  has  been  supposed  by  some,  the 
beard  or  awn  of  the  oat,  that  contributes  to 
their  formation  ; but  if  we  separate  the  whole 
husk  of  the  oat  we  find,  on  the  upper  end  of 
the  farinaceous  part  of  the  seed,  a beautiful 
silky  tomentum  or  down,  which,  when  put 
under  the  microscope,  has  the  same  appear- 
ance as  that  contained  in  the  calculus,  and 
has  similar  dimensions,  both  as  to  length  and 
diameter.” 

From  the  preceding  details  it  appears  that, 
in  different  specimens,  the  composition  of  the 
alvine  concretions  varies,  both  as  to  their 
saline  and  their  inflammable  contents.  The 
fibrous  matter  which  they  all  contain  seems, 
as  Dr.  Thomson,  who  first  examined  it,  con- 
siders it  to  be,  a peculiar  substance  ; that  ob- 
tained from  the  two  first  concretions  being 
soluble  in  potash,  approaches,  by  one  step 
nearer,  to  woody  matter,  but  it  widely  differs 
in  the  effect  which  heat  produces,  intumescing, 
and  not  retaining  its  form  like  wood.  The 
resinous  matter  which  the  second  contains 
may  be  also  peculiar,  but  for  this  to  be  satis- 
factorily proved  farther  experiments  are  yet 
required.  The  analysis  of  these  concretions 
throws,  if  any,  but  a very  imperfect,  light  on 
their  formation.  The  most  probable  conjec- 
ture appears  to  me  to  be,  that  they  are  pro- 
duced from  the  remains  of  the  ingesta,  during 
their  stay  in  the  large  intestines.  On  this 
hypothesis  there  would  be  no  difficulty  in 
accounting  for  the  saline  ingredients,  all  of 
which  exist  in  the  faeces  ; neither  would  there 
be  any  respecting  the  formation  of  the  resin- 
ous substance  found  in  No.  2 ; it  is,  more- 
over, easy  to  conceive,  and  most  natural  too, 
that  the  fibrous  matter,  like  the  saline,  is  de- 
rived from  the  food.  In  opposition,  it  may 
be  said,  that  the  fibrous  matter  is  a new  sub- 
stance ; but,  let  this  be  granted,  and  it  may 
nevertheless  be  contained  in  vegetables,  and 
it  would  be  desirable  to  examine  those  in 
most  common  use,  with  this  object  in  view. 
The  idea  of  the  formation  of  these  fibres  in 
the  intestines,  from  chemical  changes  there 
taking  place,  is  difficult  of  conception,  but  the 
idea  of  this  secretion  is  still  more  so. 

It  is  deeply  to  be  regretted  that  no  clue 
is  derived  from  analysis  to  assist  us  in  their 
successful  removal,  during  the  life  of  the  pa- 
tient. Their  size,  in  general,  is  so  great  be- 
fore they  create  afflicting  symptoms,  and  their 
solubility,  even  in  the  most  active  menstrua, 
so  slight,  as  to  banish  all  hope  of  relief  from 
this  source,  however  gravely  it  may  be  as- 
serted in  the  Dictionnaire  des  Sciences  Medi- 
cates', that  biliary  calculi,  and  intestinal  con- 
cretions, may  be  dissolved  by  the  use  of  fresh 
vegetables. 

Since  these  analyses  of  alimentary  concre- 

1 See  Dictionnaire  des  Sciences  Medicates,  article 
‘ Corps  Etrangers,’  t.  vii.,  page  6. 


72 


ALVINE  CONCRETION. 


tions  were  made,  experiments  as  to  the 
chemical  nature  of  these  substances  have 
been  published  by  Dr.  Marcet,  Robiquet  of 
Paris,  and  Drs.  Ure1  and  Turner  of  Lon- 
don 2. 

According  to  Marcet,  concretions,  from  the 
alimentary  canal,  consist  of — in  100  parts, 
25’20  animal  matter  ; 3’90  resin  ; 5’ 16  am- 
moniaco-magnesian  phosphate  ; 45’34  phos- 
phate of  lime  ; and  20’30  vegetable  fibres. 
The  vegetable  fibres  were  cemented  together 
by  deposits  of  earthy  matter. 

Causes  which  give  rise  to  the  formation  of  con- 
cretions in  the  alimentary  canal. — In  the  com- 
mencement of  this  article  we  alluded  to  some 
of  the  causes  that  favour  the  retention  and 
increase  of  these  concretions.  The  greater 
number  of  them  being  composed  of  fibres  of 
the  indigestible  part  of  the  food,  of  particles 
of  sand,  clay,  or  other  extraneous  bodies,  and 
being  most  frequent  in  Scotland  and  Lanca- 
shire, where  a good  deal  of  oaten  cake  is  used 
as  food,  it  is  legitimate  to  infer  that  this  kind 
of  food  gives  origin  to  the  formation  of  such 
concretion.  But  this  fact  is  not  alone  suffi- 
cient to  account  for  their  production,  because, 
if  it  were,  all  persons  that  take  such  kind  of 
food  would  be  liable  to  suffer  from  the  dis- 
ease. 

Two  other  causes  are  therefore  probably 
superadded,  viz. — a very  weak  state  of  the 
function  of  digestion,  and  also  the  presence  of 
a nucleus  which  has  been  swallowed,  and  is 
retained  for  some  time  within  the  alimentary 
tube,  the  mucous  coat  of  which  is  thereby 
much  irritated,  and  its  vessels,  instead  of  se- 
creting a healthy  mucous  fluid,  secretes  a 
very  viscid  mucus,  which  cements  together 
the  different  indigestible  particles  that  have 
been  swallowed. 

After  a small  concretion  has  thus  been 
formed,  it  rapidly  increases  in  bulk,  in  conse- 
quence of  successive  layers  being  added  to 
it. 

Among  the  higher  orders  of  society,  the 
taking  magnesia  for  some  time  has  often  occa- 
sioned much  irritation  and  derangement  in 
the  functions  of  the  alimentary  canal,  be- 
cause, when  this  magnesia  does  not  meet  with 
an  acid  to  favour  its  discharge  by  stool,  it 
meets  with  fresh  quantities  of  the  same  earth, 
and  a concretion  is  at  length  formed,  which, 
in  some  instances,  has  attained  very  consider- 
able bulk.  It  seems  not  unimportant  to  at- 
tend to  these  causes  of  the  formation  of  ali- 
mentary concretions,  because  they  show — 1. 
The  pernicious  effects  which  sometimes  result 
from  swallowing  cherry  stones,  or  those  of  other 
fruits,  or  the  seeds  or  husks  of  fruits,  small 
fragments  of  bone,  pins,  and  other  extraneous 
substances.  2.  The  risk  which  individuals, 
afflicted  by  this  disorder  in  its  milder  forms, 
when  the  concretion  within  the  intestine  is 
small  and  moveable,  and  may  be  discharged  by 
the  anus, incur,  from  continuing  to  live  on  oaten 
bread,  or  other  kind  of  food  which  is  indi- 

1  Vide  Dr.  lire’s  Chemical  Dictionary. 

2 Vide  Dr.  Turner’s  Chemistry. 


gestible,  and  may  afford  additional  matter  to 
the  concretion.  3.  The  impropriety  of  giving 
horses  the  refuse  of  the  flour,  which  is  mixed 
with  sand  or  particles  of  clay,  a practice  com- 
mon amongst  millers  : and,  4.  They  prove  to 
the  grazier  the  necessity  of  rubbing  the  skins  of 
oxen,  cows,  or  calves,  so  as  to  remove  alHoose 
hairs,  which  the  animal  otherwise  might  lick 
off  and  swallow,  and  which,  by  concreting, 
form  a nucleus,  or  add  to  the  bulk  of  a small 
concretion  within  the  alimentary  canal. 
Lastly,  in  the  case  in  which  there  is  reason  to 
suspect  that  where  the  concretion  formed 
within  the  human  alimentary  tube  consists 
chiefly  of  magnesia,  the  growth  of  it  may 
perhaps  be  obviated,  by  giving  up  the  use  of 
magnesia,  or  by  giving  diluted  sulphuric  acid, 
which  prevents  the  formation  of  such  concre- 
tions, as,  when  combined  with  magnesia,  it 
proves  a purgative  salt  ; such  a precaution 
may,  however,  be  deemed  superfluous,  as 
magnesia  is  generally  given  to  remove  acidity 
of  stomach. 

It  is  also  evident  that  those  concretions 
which  consist  of  coagulable  lymph,  and  which 
are  not  unfrequently  found  in  the  intestines 
of  persons  who  have  died  from  dysentery,  are 
occasioned  by  inflammation  of  the  mucous 
membrane  of  that  tube,  and  the  formation  of 
such  concretions  may  be  obviated  by  the 
antiphlogistic  regimen. 

The  formation  of  those  concretions  which 
contain  a good  deal  of  oily  matter,  has  been 
imputed  to  oleaginous  matter  which  has  been 
swallowed,  and  which  has  not  undergone  the 
necessary  changes  within  the  primce  vice.  It 
is  not  improbable  that  they  are  formed  by  the 
secretion  of  an  oleaginous  substance,  or  by  a 
chemical  change  on  the  faeculent  matter  after 
it  has  passed  into  the  caput  caecum  coli,  or 
colon,  for  fat,  in  a concrete  state,  or  in  a state 
of  fluidity,  has  occasionally  been  discharged 
by  stool,  by  persons  of  different  ages. 

Of  the  Symptoms. — Substances  in  their  course 
through  the  alimentary  canal  may  not  excite 
any  symptom  whatever  ; or  they  may  be  ac- 
companied by  sensations  of  extreme  anguish. 
Alvine  concretions  prove  a source  of  much  ir- 
ritation, and  impair  the  functions  of  the  sto- 
mach and  intestines,  exciting  pain  of  variable 
intensity,  sensibility  of  the  entire  abdomen, 
nausea,  and  severe  vomiting ; distention  of  the 
alimentary  tube,  inflammation,  looseness  with 
much  griping,  or  constipation  with  tenesmus 
and  tormina;  hiccup, &c.,  the  symptomshaving 
a general  resemblance  to  those  produced  by  a 
strangulated  hernia.  The  pain  in  the  bowels 
is,  in  some  cases,  fixed  to  one  part,  being  much 
more  severe  at  one  time  than  another,  espe- 
cially after  taking  acids,  or  food  of  difficult  di- 
gestion ; the  ingestion  of  these  substances  is 
frequently  followed  by  nausea  and  vomiting  ; 
dry  skin  ; furred  tongue  ; quick  pulse,  and 
other  febrile  symptoms,  which,  however,  are 
transitory.  Some  patients  are  constipated  for 
two  or  three  days,  and  have,  notwithstanding, 
a constant  inclination  to  go  to  stool.  Such  is 
the  case,  more  particularly,  when  the  foreign 
body  is  stopped  in  the  colon,  or  rectum,  the 
12 
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fixed  position,  and  distensibility  of  which, 
favour  its  stoppage.  In  these  cases,  there  is 
not  only  the  impossibility  of  voiding  the  excre- 
ments, but  sometimes  the  urine  itself  is  re- 
tained. The  belly  is  meteorized,  the  colic 
pains  and  vomiting  are  severe ; sometimes 
there  is  haemorrhage,  or  oozing  of  purulent 
matter  from  the  anus  ; if  no  remission  of  the 
symptoms  can  be  procured,  enteritis,  peritoni- 
tis, and  gangrene,  supervene.  Others  have 
watery  stools,  and  discharge  with  them  a 
quantity  of  viscid  ropy  mucus,  or  blood,  after 
which  they  are  much  relieved.  Some  patients 
who  for  years  have  been  afflicted  by  this 
disorder,  suffer  much  from  a burning  sensation 
at  the  pit  of  the  stomach,  and  some  discharge 
their  stools  involuntarily. 

Upon  relaxing  the  parietes  of  the  abdomen, 
a very  hard,  painful,  globular  tumour  may 
generally  be  felt  at  the  origin,  or  in  the  course 
of  the  large  intestines  ; and  very  often  at  the 
sigmoid  flexure  of  the  colon. 

The  concretion  is  generally  immoveable 
within  the  intestine  ; but  often  appears  to 
change  its  place  in  consequence  of  the  change 
of  place  of  the  intestine  which  contains  il. 
Hence  the  change  appears  greatest  where  the 
concretion  is  in  the  small  intestines,  or  arch 
of  the  colon,  which,  from  the  length  of  mesen- 
tery, or  meso-colon,  are  very  moveable.  The 
digestive  powers  being  in  the  progress  of  the 
disease  much  impaired,  the  patient  becomes 
very  weak  and  much  emaciated ; until  at 
length  from  the  continuance  of  the  disease,  he 
is  reduced  to  a skeleton.  The  pulse,  in  the 
earlier  stages,  is  but  little  affected. 

When  the  disease  has  been  of  some  duration, 
the  pain  in  the  bowels  is  constant. 

Concretions  have,  in  some  cases,  remained 
for  years  before  they  have  been  dislodged. 
When  they  are  very  large,  and  lodged,  either 
in  the  transverse  arch,  or  sigmoid  flexure  of 
the  colon,  they  may  be  distinctly  perceived. 
When  the  concretion  passes  into  the  rectum, 
it  creates  excruciating  pain  in  the  region  of 
the  pelvis  and  fundament,  especially  when  the 
patient  goes  to  stool,  and  the  extraneous  body 
may  then  be  perceived  during  the  effort  of 
straining  at  stool,  an  inch  or  two  above  the 
anus  ; it  wall  also  be  visible  when  the  patient 
is  sitting,  or  when  the  constipation  has  lasted 
several  days. 

In  the  more  fortunate  cases,  the  concretion, 
after  exciting  severe  nausea  and  vomiting,  has 
been  ejected  along  with  the  contents  of  the 
stomach,  or  discharged  by  slool,  or  extracted 
from  the  rectum.  It  is  not  a little  remarkable, 
considering  the  bulk  of  some  of  these  concre- 
tions, that  the  intestinal  canal  is  not,  more 
frequently,  completely  obstructed.  In  the 
progress,  however,  of  these  cases  the  func- 
tions of  the  intestines  become  more  and  more 
deranged,  and  so  much  obstructed,  that  laxa- 
tives by  the  mouth,  or  clysters,  are  necessary 
to  procure  a passage. 

Tumours  occur  in  the  tract  of  the  alimen- 
tary canal  from  a variety  of  causes,  the  precise 
nature  of  which,  if  not  ascertained,  may  lead 
to  the  most  baneful  consequences.  I shall, 


therefore,  enumerate  some  of  the  causes  of 
those  tumours  which  may  be  mistaken  for 
concretions. 

Amongst  those  which  are  most  readily  mis- 
taken for  alvine  concretions,  are  masses  of  in- 
durated faeces.  Tumours  of  the  omentum, 
or  mesentery,  incipient  dropsy  of  the  ovaries, 
anormal  position  of  one  of  the  kidneys,  and 
scirrhous  pylorus. 

The  following  cases  are  submitted  with  a 
view  to  elucidate  this  point  of  diagnosis  : — 

Case  1.— I was  desired  by  the  late  Dr. 
Kilgour  of  Musselburgh,  to  visit  a man  of 
seventy-three  years  of  age,  much  emaciated, 
suffering  very  acute  pain  in  the  abdomen, 
which  was  much  increased  on  pressure,  and 
who  had  had  no  passage  from  his  bowels  for 
several  days.  His  pulse  wras  quick  and  hard. 
The  relations  informed  us  that  he  had  been 
for  many  years  subject  to  costiveness  and  sto- 
mach complaint.  Upon  examining  the  abdo- 
men, several  hard  substances  were  distinctly 
perceived  by  the  touch,  a little  above  the  left 
ilium  ; these  hard  substances,  it  was  stated, 
had  been  distinctly  felt  by  Mr.  Cunningham, 
surgeon,  at  Tranent,  and  also  by  themselves, 
for  eight  or  ten  years. 

Venesection,  and  large  doses  of  purgatives 
were  employed,  but  in  vain  ; the  patient  died 
in  six  days  after  I visited  him. 

His  body  was  opened  by  my  assistant,  Mr. 
Fyfe,  in  the  presence  of  Dr.  Kilgour  and  my- 
self. All  the  viscera  of  the  abdomen  were 
found  in  a sound  state,  excepting  the  sigmoid 
flexure  of  the  colon,  on  which  there  were 
several  black  spots  ; it  contained  a mass, 
which,  on  being  minutely  examined,  proved 
to  be  faeces,  very  much  indurated,  and 
collected  into  a number  of  hard  round  tu- 
mours. 

Case  2. — I was  desired  by  Dr.  James  An- 
derson to  visit  a woman  between  thirty  and 
forty  years  of  age,  who  had  had  for  three 
years  a hard  tumour  about  the  size  of  a large 
orange,  resting  on  the  right  ilium.  The  tu- 
mour, on  pressure,  could  be  made  to  change 
its  place,  but  the  attempt  always  gave  a good 
deal  of  pain.  She  had  had  two  children  since 
this  tumour  had  been  first  observed.  The 
functions  of  the  alimentary  canal  were  not  in 
the  slightest  degree  deranged,  and  hence  I 
was  led  to  impute  the  swelling  to  incipient 
dropsy  of  the  ovarium. 

James  G.  Stirling,  aged  eight  years,  Oct. 
24th,  1813, — about  four  months  ago  was 
attacked  with  pleurisy,  for  which  the  usual 
remedies  were  had  recourse  to,  with  success  ; 
immediately  after  this,  there  was  accidently 
discovered  in  the  right  iliac  region,  a circum- 
scribed tumour  of  very  considerable  magnitude, 
which  gave  slight  uneasiness  on  handling  it. 
The  tumour  seemed  somewhat  moveable,  and 
was  at  times  more  distinctly  felt,  than  at 
others.  A course  of  laxatives  was  adminis- 
tered without  any  effect  on  the  tumour  ; mer- 
cury was  also  used  to  a considerable  extent, 
both  externally  and  internally,  with  no  effect 
on  the  tumour.  After  the  mercury  had  been 
some  time  given  up,  the  bowels  being  regular, 
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and  the  child  gaining  strength,  he  was  sud- 
denly seized  with  a fit,  during  which  he  could 
not  articulate  ; after  this,  he  had  evidently 
lost  the  power  of  voluntary  motion  of  the 
right  arm  and  leg,  to  a considerable  degree  ; 
he  became  dull,  had  frequent  vomiting,  stupor, 
and  other  symptoms  of  hydrocephalus,  which 
terminated  in  death  on  the  22nd  of  October. 
On  opening  the  abdomen,  the  intestines  ap- 
peared in  a perfect  state.  On  removing  these 
from  the  right  side,  the  caput  coli  was  found 
higher  up  than  usual,  and  partly  behind  and 
between  it  and  the  groin,  the  tumour  was  disco- 
vered which  had  occasioned  so  much  anxiety 
to  his  attendants  during  his  life.  This  tumour 
lay  behind  the  peritoneum,  which  being  re- 
moved carefully,  a kidney  of  three  or  four 
times  the  natural  size  was  brought  into  view. 
The  ureter  was  very  large,  issuing  from  the 
pelvis  of  the  kidney,  but  soon  contracted  to 
its  usual  size  : it  run  across  the  psoas  muscles, 
and  was  inserted  into  the  bladder  about  the 
usual  place.  On  examining  the  left  side  there 
was  not  a vestige  of  kidney  or  ureter.  The 
bladder  was  much  distended,  and  reached  to 
the  upper  end  of  the  kidney. 

When  the  scirrhous  pylorus  is  lower  down 
in  the  belly  than  usual,  which  very  frequently 
happens,  it  may  readily  be  mistaken  for  a con- 
cretion in  the  intestinal  tube,  being  a hard 
moveable  tumour,  and  accompanied  by  great 
derangement  of  the  functions  of  the  stomach 
and  intestines.  I have  been  consulted  where 
a tumour  originating  from  this  cause  was 
seated  near  to  the  navel,  and  was  supposed  to 
be  an  intestinal  concretion. 

From  what  has  been  stated  respecting  the 
effects  of  alvine  concretions  upon  the  alimen- 
tary canal,  it  follows,  that  these  may  at  first 
be  moved  from  one  part  of  it  to  another,  but 
they  at  length  become  immoveable,  a circum- 
stance which  merits  the  most  particular  atten- 
tion, as  it  marks  the  progress  of  the  disease, 
and  points  out  the  chance  there  maybe  of  dis- 
lodging the  concretion. 

In  consequence  of  the  increasing  bulk  of 
the  concretion,  the  obstruction  of  the  intes- 
tines become  daily  greater  and  greater.  In- 
flammation and  febrile  symptoms  follow,  and 
end  in  death. 

Appearances  on  dissection. — In  the  milder 
cases,  the  intestines  are  found  to  be  consider- 
ably dilated,  above  the  place  where  the  con- 
cretion has  been  lodged,  and  in  some  there  is 
a distinct  sac,  the  coats  of  which  attain  a con- 
siderable thickness.  In  one  instance,  the  ilio- 
caeeal  valve  had  disappeared. 

The  mucous  membrane  of  the  sac  was  much 
thickened  and  corrugated,  so  that  the  cavity 
which  lodged  the  concretion  seemed  to  be 
formed  by  a dilatation  of  the  extremity  of  the 
ilium.  The  villi  on  the  mucous  membrane 
were  not  perceptible.  Owing  to  the  irritation 
of  the  concretion,  the  intestine  is  sometimes 
found  contracted  above  and  below  the  seat  of 
the  concretion  ; and  in  the  cases  described  by 
Monro,  Turner,  and  also  by  Horstius,  the  con- 
cretion adhered  to  the  inner  surface  of  the 
sac.  On  some  occasions,  where  death  has 


been  occasioned  by  inflammation,  consequent 
to  the  obstruction  caused  by  the  concretion, 
the  inflammation  has  not  been  confined  to  the 
intestines,  but  has  been  found  extending  over 
the  surface  of  the  peritoneum,  together  with 
an  effusion  of  coagulable  lymph,  and  the  diffe- 
rent turns  of  the  intestine  in  the  vicinity  of 
the  concretion  have  been  found  adhering  to 
each  other,  and  to  the  neighbouring  bowels. 
In  a very  few  cases,  ulceration  of  the  intesti- 
nal tube  has  been  detected  allowing  the  con- 
cretion to  make  its  way  into  an  abscess.  Such 
cases  have  been  described  by  Marcet  and  Pe- 
nada. 

Treatment. — It  has  been  already  observed, 
that  concretions  lodged  in  the  stomach  have 
been  occasionally  discharged  by  vomiting,  and 
those  in  the  intestinal  tube  by  the  anus,  espe- 
cially when  they  are  of  a small  size,  and  there 
is  reason  to  expect  the  latter  favourable  issue, 
where  they  create  considerable  pain  in  sitting, 
or  upon  going  to  stool,  which  is  a proof  that 
the  concretion  is  lodged  in  the  rectum,  a fact 
which  may  be  ascertained  by  an  examination 
by  the  finger,  or  a bougie  passed  into  that 
bowel. 

Concretions  impacted  within  the  alimentary 
canal  generally  give  more  or  less  uneasiness 
in  proportion  to  their  bulk,  and  when  they 
give  rise  to  severe  colic,  pain  in  the  iliac  re- 
gion, or  top  of  the  os  sacrum,  constipation 
alternating  with  diarrhoea,  or  obstinate  cos- 
tiveness, much  relief  is  given  by  the  applica- 
tion of  warm  fomentations  to  the  belly,  and 
by  emollients,  into  the  composition  of  which 
warm  olive  or  castor  oil  enters  : and  in  order 
that  they  may  fulfil  their  intention  more  effec- 
tually, the  clyster  is  to  be  administered,  whilst 
the  patient  rests  on  his  knees  and  elbows, 
with  the  pelvis  raised  above  the  shoulders. 
Should  the  symptoms  be  more  urgent,  accom- 
panied with  febrile  disturbance,  the  same  mode 
of  treatment  is  to  be  adopted  as  in  cases  of 
inflammation.  When  the  symptoms  subside 
upon  the  discharge  of  the  concretion  by  the 
anus,  the  disease  has  probably  been  removed  ; 
but  as  in  several  cases  there  are  two  or  more 
concretions  lodged  in  the  intestinal  tube,  the 
patient’s  case  should  be  attentively  watched. 
As  concretions  have  been  occasionally  dis- 
charged by  vomiting,  emetics  have  been  re- 
commended ; but  though  those  of  the  milder 
description  may  not  do  harm,  the  more  acrid 
may  bring  on  ileus.  Mention  has  been  made 
by  some  writers  of  attempting  to  dissolve 
concretions  lodged  within  the  stomach  or  in- 
testines ; but  owing  to  the  nature  of  these 
substances  there  seems  to  me  to  be  no  pros- 
pect of  relief  from  such  a class  of  remedies ; 
and  I am  not  acquainted  with  any  remedy 
which  possesses,  in  the  slightest  degree,  the 
property  of  dissolving  the  concretion,  which 
would  not  materially  injure  the  mucous  mem- 
brane of  the  alimentary  tube  ; so  that  much 
more  is  to  be  expected  from  the  use  of  oily 
and  emollient  purgatives,  combined  with  clys- 
ters ; and  these  must  be  persevered  in  for  a 
considerable  length  of  time. 

In  the  first  and  second  editions  of  the  book 
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I published  many  years  ago,  on  the  morbid 
anatomy  of  the  gullet,  stomach,  and  intestines, 
mention  has  been  made  of  this  mode  of  treat- 
ment, which  was  proposed  by  my  father,  and 
of  which  succeeding  authors,  particularly  Dr. 
Copland,  has  spoken  in  laudatory  terms. 

The  following  is  an  extract  from  my  book, 
and  contains,  in  a letter  to  Sir  A.  Douglas, 
the  history  of  one  of  the  cases  in  which  this 
mode  of  treatment  was  adopted. 

“ Edinburgh , Nov.  28,  1768. 

“ Sir, — Having  carefully  examined  and  con- 
sidered Mr.  M.’s  case,  I am  altogether  certain 
that  his  complaints  proceed  from  a concretion 
lodged  within  the  left  side  of  the  colon,  of  the 
same  kind  probably  with  those  he  passed  some 
years  ago,  and  of  which  I have  in  my  posses- 
sion about  thirty , taken  from  different  patients. 

“ As  it  is  impossible  to  reach  it  from  the 
anus,  so  as  to  extract  it  with  a pair  of  forceps, 
the  patient  should  carefully  observe  the  fol- 
lowing directions,  by  which  it  is  hoped  he 
may  in  no  long  time  pass  the  concretion,  or 
bring  it  past  the  turn  of  the  colon  into  the 
rectum,  so  that  it  may  be  got  hold  of  with  an 
instrument,  and  extracted. 

“ He  ought  to  take  every  night,  at  bed- 
time, a tea-spoonful,  or  as  much  of  the  lenitive 
electuary  as  shall  be  found  sufficient  to  pro- 
cure one  loose  stool ; and  in  the  morning  a 
clyster,  composed  of  an  English  pint  of  warm 
milk,  to  which  two  table-spoonsful  of  olive  oil 
are  to  be  added  ; and  this  should  be  retained 
for  an  hour,  if  possible,  by  lying  in  bed,  with 
the  buttocks  raised  by  pillows. 

“ When  he  goes  to  stool,  he  ought,  with  his 
hand,  to  push  the  concretion  downwards  as 
far  as  he  can,  without  raising  considerable 
pain,  and  to  sit  over  the  steam  of  hot  water, 
making  efforts  longer  than  is  commonly  ne- 
cessary ; and  even  when  he  is  not  at  stool,  he 
ought  frequently  through  the  day  to  work  it 
downwards  with  his  hand  ; and  by  squeezing 
as  if  he  were  at  stool,  or  by  putting  his  finger, 
or  a feather,  into  his  throat,  to  occasion  such 
an  effort  as  is  made  when  we  vomit. 

“ Once  in  ten  days,  or  oftener,  he  should 
take  a purgative,  and  on  the  evening  of  that 
day  a laxative  clyster ; and  when  the  clyster 
begins  to  operate,  let  him  take  an  emetic,  and 
go  into  the  warm  bath.  A dozen  or  two  of 
pills,  made  of  Castile  soap,  in  a table-spoonful 
or  two  of  oil,  taken  every  day,  may  probably 
be  of  considerable  service.  A flannel-shirt 
should  be  worn,  and  through  the  day  a piece 
of  fur  should  be  laid  upon  the  tumour.  His 
diet  ought  to  consist  chiefly  of  bread,  milk, 
soup,  or  broth,  with  a little  fowl,  jellies,  or 
plain  roasted  or  boiled  meat.  Moderate  walk- 
ing, or  riding  on  horseback,  will  be  of  service  ; 
but  fatigue  is  to  be  avoided.  I believe  I need 
not  add,  that  excess  in  eating  or  drinking 
might  prove  highly  dangerous. 

“No  chirurgical  operation  is  to  be  per- 
formed, unless  the  concretion  should  alto- 
gether stop  the  passage  through  the  guts,  so 
as  to  bring  on  dangerous  symptoms,  such  as 
could  not  be  removed  by  medicines.  In  that 


case,  indeed,  an  operation,  though  very  dan- 
gerous, might  be  necessary.” 

The  following  year  my  father  received  the 
subsequent  letters  from  his  patient. 

“ Dundee , 20 th  Feb.  1769. 

“ My  disorder  rather  increases.  I am  in 
continual  pain  ; my  appetite  is  quite  gone  ; I 
get  no  sleep  but  from  opium,  which  undoubt- 
edly will  soon  reduce  me  very  low  ; indeed,  I 
am  so  already.  The  concretion  still  remains 
in  the  same  place.  In  March  I found  the 
tumour  a hand-breadth  lower  than  it  had  been 
in  November. 

“ I am,  &c.,  John  M.” 

Upon  this  letter  my  father  wrote  the  fol- 
lowing memorandum. — “ In  March  the  tumour 
was  a hand-breadth  lower  than  it  had  been  in 
November,  or  half-way  between  the  anterior 
spinous  process  of  the  ilium  and  the  os  pubis. 

“ Instead  of  the  former  clyster,  I recom- 
mended an  infusion  of  linseed  with  oil,  and  to 
throw  in  as  much  as  his  guts  would  receive. 
He  found  that  he  could  receive  a chopin  of 
it,  and  thought  it  reached  as  high  as  the  tu- 
mour. 

“ I prescribed  the  following  mixture  : — 
Ijb  Mannae  3 iij.  ; Vitel.  ovi  3ij. ; Olei  olivar. 
Jss.  ; Misce,  dein.  adde  sal.  Glauber.  Jj.  ; 
Solut.  in  aq.  fontan.  § vj. — He  took  this  pur- 
gative in  the  morning,  once  a-week  ; at  night 
the  clyster,  and  then  the  emetic,  and  passed 
the  clyster  in  time  of  the  vomiting. 

Dundee , 2 d April,  1769. 

“ ‘ Upon  feeling  for  the  lump  yesterday,  to 
my  surprise  I found  it  quite  away  from  the 
lower  part  of  the  groin,  where  it  used  to  give 
me  much  pain  from  every  thing  that  passed  it. 
Ever  since,  I have  suffered  great  pain  across 
the  fundament ; and  I have  passed  nothing 
these  two  days  and  nights.  I cannot  throw 
up  one-sixth  part  so  much  of  the  clyster  as  I 
used  to  do,  and  that  gives  me  much  pain.  I 
am  continually  very  thirsty,  have  a great  pain 
across  my  stomach,  and  the  parts  there  are  all 
extended  more  than  usual.  I took  physic  this 
morning,  but  it  has  not  produced  any  effect. 
There  is  a very  great  rumbling  in  my  stomach ; 
the  wind,  &c.,  roll  about  continually,  but  do 
not  come  lower  down.  I cannot  eat  any 
thing.  Pray,  let  me  have  your  answer  in 
course. 

“ ‘ I am,  &c.,  John  M.  Jun.’ 

“ 1 P.  S.  Since  I wrote  the  other  side,  I have 
been  seized  with  a violent  vomiting.’ 

“ This  gentleman  died  before  my  answer 
reached  Dundee,  on  the  24th  of  April,  1769. 

“ After  his  death  a very  large  concretion 
was  found  in  the  lower  part  of  the  sigmoid 
flexure  of  the  colon.” 

Of  the  mode  of  cure  by  a surgical  operation. 
— There  are  two  different  methods  by  which 
an  extraneous  body  may  be  removed  from  the 
intestinal  canal.  By  the  one  the  extraneous 
body  is  extracted  by  a pair  of  large  blunt  for- 
ceps after  the  rectum  has  been  dilated  ; by 
the  other,  an  incision  is  made  into  the  intes- 
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final  canal.  It  is  obvious  that  the  former  of 
these  methods  is  applicable  only  when  the 
concretion  is  lodged  within  the  rectum,  and  a 
few  inches  above  the  sphincter  ani.  This 
method  of  operating  was  practised  successfully 
by  Monro  primus.  In  one  case,  after  the  ex- 
traction of  a large  concretion,  the  patient 
passed  two  others.  The  same  operation  has 
been  performed  with  success  by  Mr.  R.  Mar- 
shall, Mr.  Mein,  of  Dunn,  and  by  Mr.  Good- 
ser,  of  Largs. 

Operation  for  the  extraction  of  concretions  in 
the  alimentary  canal  by  incision. — There  has 
been  some  difference  of  opinion  as  to  the  most 
fit  place  for  making  an  opening  into  the  intes- 
tinal tube.  The  mode  directed  by  my  father, 
who  was  the  first  to  recommend  this  opera- 
tion, will  be  found  in  the  following  extract : — 

“ If  the  concretions  shall,  by  increasing,  or 
by  change  of  place,  obstruct  and  stop  the  pas- 
sage entirely,  it  is,  I apprehend  possible  to 
save  life  by  taking  them  out  by  an  operation  ; 
for,  as  the  colon  is,  on  its  back  part,  not 
covered  by  the  peritoneum,  but  connected  by 
cellular  substance  only  to  the  muscles,  if  an 
incision  be  made  on  the  posterior  part  of  it, 
between  the  twelfth  rib  and  upper  part  of  the 
ilium,  or  immediately  above  the  ilium,  the  colon 
may  be  opened,  without  opening  into  the  cavity  of 
the  belly ; and  the  wound,  I have  little  doubt, 
could  be  cured  without  much  danger,  especially 
as,  in  the  course  of  last  year,  I have  seen  it  in  one 
case  wounded  by  a pistol  ball,  and  in  another 
eroded  at  this  very  place ; and  yet  in  both  the 
openings  were  healed  soon. 

“ Tlie  operation  may  be  performed  in  the 
following  manner  : 

“ Let  an  incision  be  made  from  the  twelfth 
rib,  at  the  distance  of  two  inches  from  its 
point,  directly  downwards  to  the  top  of  the 
os  ilium.  Then  cut  slowly,  and  with  great 
caution,  inwards  and  forwards,  till  the  back  of 
the  colon  is  laid  bare  for  a little  way.  Then, 
with  one  hand,  press  on  the  fore  part  of  the 
tumour,  and,  with  a finger  of  the  other  hand, 
try  whether  you  feel  the  tumours  within  the 
colon.  If  you  think  you  do,  make  a very 
small  hole  in  the  colon,  and  introduce  a probe  ; 
and,  by  that  means,  make  it  certain  that  the 
balls  are  there  by  touching  them  with  it. 
Then,  with  the  greatest  caution,  enlarge  the 
incision  as  much  as  is  necessary  for  introduc- 
ing a pair  of  forceps,  such  as  are  used  in  li- 
thotomy, for  laying  hold  of  and  extracting 
them.  After  they  are  extracted,  and  the 
faeces  that  may  be  collected  there  are  pressed 
out  at  the  wound,  let  the  sides  of  the  incision 
be  pressed  together,  and  let  the  external  part 
of  the  incision  be  stitched,  by  sutures  passed 
through  the  skin,  at  the  distance  of  a finger- 
breadth  from  each  other.  Cover  the  stitches 
and  incision  with  straps  of  adhesive  plaster, 
and  with  thick  pledgets  spread  with  ceratum 
simplex,  and  with  a compress  and  bandage,  so 
as  to  exclude  the  air.” 

The  proposal  of  making  an  artificial  open- 
ing into  the  sigmoid  flexure  of  the  colon,  in 
order  to  remove  the  extraneous  body  lodged 
within  that  bowel,  is  grounded  on  the  results 


of  the  experiments  of  Mr.  Pring,  who,  in  dif- 
ferent instances  of  disease  affecting  the  rec- 
tum and  obstructing  it,  has  recommended  the 
making  an  artificial  anus  in  the  groin  '. 

A third  mode  of  operating  by  incision  has 
been  recommended  by  Mr.  Tortel,  viz.  the 
cutting  immediately  down  upon  the  intestinal 
concretion,  on  the  supposition  that  the  risk  of 
exposing  the  peritoneum  and  intestinal  tube 
has  been  much  exaggerated.  But  though 
experiments  upon  animals — and  especially 
many  experiments  wrhich  were  made  last 
winter  by  my  assistant,  Mr.  Fyfe,  have  proved 
— that  exposing  the  bowels,  and  even  remov- 
ing a portion  of  them,  does  not  invariably 
prove  fatal,  still  I apprehend  that  the  method 
of  operating  proposed  by  my  father  is  not 
fraught  with  the  same  extent  of  danger,  as 
the  cutting  down  immediately  upon  the  con- 
cretion lodged  within  a part  of  the  intestinal 
tube. 

The  preceding  observations  appear  to  me 
to  have  established  the  following  propositions  : 
— 1st,  That  the  greater  number  of  concretions 
found  in  the  human  stomach  or  intestines  con- 
sist chiefly  of  fibres  of  the  beard  of  the  oat, 
which  are  intimately  matted  together,  and 
which  probably  have  accumulated  round  a 
central  nucleus. — 2ndly,  That  they  occasion  a 
derangement  of  the  functions  of  the  aliment- 
ary canal,  and  create  griping,  obstinate  and 
long-continued  colicky  pains,  which  are  gene- 
rally limited  to  that  part  of  the  intestinal 
canal  which  contains  the  concretion,  and  which 
are  occasionally  more  severe  upon  the  patient 
taking  acids,  or  food  of  difficult  digestion. — 
3rdly,  That  they  may  be  generally  felt  within 
the  intestines  ; and  when  two  or  more  of 
these  are  lodged  within  the  intestines,  they 
may  be  made  to  strike  against  each  other. — 
4thly,  That  they  frequently  change  their  situ- 
ation, and  pass  down  into  the  rectum,  which  is 
thereby  much  extended,  and,  when  so  situ- 
ated, occasion  acute  pain  and  sense  of  weight 
in  the  back  part  of  the  pelvis,  with  a constant 
desire  to  go  to  stool,  which  the  patient  cannot 
gratify  ; and  they  may,  by  the  finger,  or  by  an 
instrument  passed  into  the  rectum,  be  felt  with- 
in it. — 5thly,  That  they  are,  in  some  cases, 
discharged  by  vomiting,  or  along  with  the  faeces. 
— 6thly,  That  an  intestinal  concretion,  after  a 
certain  time,  cannot  be  moved  from  one  por- 
tion of  the  alimentary  canal  to  another,  ow- 
ing to  its  increase  in  bulk,  to  the  expansion  of 
the  coats  of  that  part  which  contains  the  con- 
cretion into  a sac,  and  to  the  unnatural  con- 
striction immediately  below  it. — 7thly,  That 
they  offer  a mechanical  obstruction  to  the  pas- 
sage of  the  aliment  through  the  intestines  ; 
and  if  proper  means  be  not  taken  to  remove 
the  cause  of  the  obstruction,  inflammation  of 
the  intestines  follows,  which  proves  fatal. — 
8thly,  That,  in  the  earlier  stages  of  the  dis- 
ease, while  the  concretion  may  be  moved  from 
one  part  of  the  intestines  to  another,  all  that 
can  be  done  is,  to  operate  on  the  bowels,  partly 
through  the  medium  of  mechanical  action, 

1 Med.  Intel.  No.  28,  p.  61.  Feb.  1822. 
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and  partly  by  lubricating  the  alimentary  canal 
by  the  exhibition  of  proper  medicines,  in  order 
that  the  concretion  may  be  discharged  along 
with  the  feces,  or  may  descend  into  the  rec- 
tum, from  which  it  may  be  artificially  ex- 
tracted.— 9thly,  That  after  the  disease  has 
been  of  long  standing,  and  when  a sac  has 
been  formed,  which  retains  the  concretion  in 
a certain  place,  it  cannot  be  removed,  should 
it  be  lodged  within  the  colon,  but  by  an  inci- 
sion, as  there  is  no  chance  of  dissolving  it  by 
any  medicine  given  internally. 

In  conclusion  I may  remark,  that  it  would 
be  extremely  desirable,  should  any  favourable 
cases  occur,  to  have  this  operation  subjected 
to  a fair  test  of  experiment.  Under  such  cir- 
cumstances it  would  be  for  the  operator  to  re- 
flect how  far  his  success  might  be  promoted 
by  inducing,  either  by  the  judicious  applica- 
tion of  caustic,  or  other  means,  such  a degree 
of  inflammatory  action  over  the  site  of  the 
tumour,  as  might  establish  adhesion  between 
the  two  folds  (the  parietal  and  intestinal)  of 
the  peritoneum,  whereby  the  opening  of  the 
bowel  might  be  effected  without  opening  the 
serous  cavity  itself. 

(. Alexander  Monro .) 
AMADOU,  see  AGARIC. 

AMAUROSIS,  from  agavpou,  to  obscure. 
gutta  serena,  cataracta  nigra,  Lat.  ; Schwarzer 
Staar,  Ger.  ; amaurose,  Fr.  ; gotta  serena, 
Ital.  ; drop  serene,  blindness,  Eng. 

The  derivation  of  the  term  does  not  give 
an  adequate  idea  of  its  present  acceptation, 
which  refers  to  affections  of  the  nervous  ap- 
paratus of  vision  only,  and  does  not  include 
the  diseases  of  the  cornea,  lens,  &c.  which  so 
frequently  obscure  the  sight. 

The  same  objection  applies  to  the  terms  of 
more  recent  introduction,  as — Dysopia,  from 
Svq,  bad,  difficult  ; and  w\p,  the  eye  (Cullen). 
Amblyopia,  from  agfiXvQ,  obtuse  or  dull  ; 
and  Onp,  the  eye  (Savage).  The  terms  con- 
sidered synonymous  in  the  older  writers  evi- 
dently refer  to  those  forms  of  the  disease 
which  are  not  attended  with  any  visible  change 
of  structure,  but  in  which  the  pupil  remains 
black  and  bright  ; as — Mydriasis,  from  /xvScuo, 
to  corrupt  by  moisture  (Celsus)  ; Gutta  se- 
rena (Arabian);  Suffusio  nigra;  Black  ca- 
taract. The  term  Amaurosis  is  now  employed 
to  denote  a diminution  or  loss  of  sight,  from 
disturbance  or  change  in  some  part  of  the 
nervous  apparatus  belonging  to,  or  communi- 
cating with,  the  organ  of  vision. 

It  comprehends  by  far  the  most  important 
of  the  ophthalmic  affections,  or  those  which 
most  frequently  involve  loss  of  sight,  which 
are  least  understood,  and  in  which  medical  or 
surgical  aid  therefore  avails  least. 

It  is  only  since  ophthalmic  diseases  have 
been  investigated  upon  scientific  principles, 
that  we  have  begun  properly  to  understand 
the  great  variety  and  importance  of  the  amau- 
rotic affections  ; and  that  their  intricacies 
have  been  in  some  degree  unravelled,  so  as 
to  enable  us  to  combat  them  with  more  cer- 


tainty of  success.  Our  knowledge  of  them  is 
still  however  far  from  perfect,  although  their 
distinctions  are  becoming  gradually  more  and 
more  developed  under  the  light  of  science. 
There  can  be  no  better  proof  of  the  preva- 
lent ignorance  respecting  this  class  of  diseases 
than  the  very  frequent  recommendation  and 
adoption  of  one  particular  remedy  in  nearly 
all  cases,  and  this  even  by  men  who  profess 
and  obtain  credit  for  scientific  inquiry. 

The  want  of  the  external  symptoms  which 
characterize  most  of  the  ophthalmic  diseases 
has  perhaps  induced  and  promoted  such  error 
in  regard  to  this  malady,  and  tended  greatly 
to  impede  the  scientific  investigation  of  it. 
Some  forms  of  amaurosis  can  only  be  detected 
and  distinguished  by  a most  patient  inquiry, 
aided  by  experience  and  science ; for  the 
general  symptoms  of  some  different  forms  of 
the  disease  so  closely  approximate,  that  a su- 
perficial and  hasty  inquiry  cannot  suffice  to 
form  a correct  diagnosis.  Error  in  diagnosis 
unfortunately  involves  error  in  treatment,  so 
as  to  occasion  in  many  cases  loss  of  sight, 
which,  under  correct  management,  might  have 
been  saved  or  restored. 

Anatomical  Division.  — The  nervous  appa- 
ratus destined  for  visual  purposes  may  be  pro- 
perly divided  into  three  portions. 

1.  The  retina,  belonging  to  the  globe  it- 
self. 

2.  The  optic  nerve,  connecting  the  retina 
and  the  brain. 

3.  The  cerebral  portion,  connected  with 
the  optic  nerve,  and  forming  part  of  the  cere- 
bral mass  or  brain. 

Amaurosis  may  result  from  disturbance  in 
part,  parts,  or  the  whole  of  this  apparatus  : 
thus,  disease  may  affect  separately  the  retina, 
the  optic  nerve,  or  the  brain,  or  it  may  in- 
fluence the  optic  nerve  and  retina  together, 
or  it  may  extend  through  the  three  parts  at 
once.  From  the  known  principles  of  nervous 
power,  it  must  be  obvious  that  any  disease 
affecting  the  cerebral  portion  of  this  nervous 
apparatus,  or  the  optic  nerve,  must  influence 
the  extreme  part  of  the  nerve,  or  the  retina, 
so  that  disease  cannot  exist  in  either  of  the 
former  without  producing  a diminution  or 
destruction  of  the  functions  of  the  latter. 

Pathological  Division. — In  considering  the 
pathology  of  this  nervous  apparatus,  I believe 
that  I cannot  adopt  a division  which  offers 
more  practical  utility  than  that  suggested  by 
the  anatomical  arrangement. 

First,  therefore,  I shall  treat  of  such  dis- 
eases or  injuries  as  affect  the  retina  itself. 

Secondly,  of  such  as  influence  the  orbital 
portion  of  the  optic  nerve. 

Thirdly,  of  such  as  affect  the  cerebral  por- 
tion of  the  nerve. 

And  lastly,  of  such  as  extend  through  the 
entire  nervous  apparatus. 

Further,  I purpose  to  separate  the  diseases 
in  each  division  into  two  classes,  viz. — those 
which  are  not  attended  with  any  appreciable 
change  in  structure,  and  are  termed  func- 
tional, and  those  which  are  attended  with 
some  change,  and  are  called  organic. 
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I consider  as  functional  disease,  that  which 
is  not  accompanied  by  any  change  in  struc- 
ture which  can  be  detected,  and  decided  to 
be  the  result  of  a morbid  action.  Our  know- 
ledge, at  present,  only  enables  us  to  deter- 
mine with  any  accuracy  on  such  changes  in 
the  solid  or  firm  textures  of  a part  or  organ  ; 
whilst,  at  the  same  time,  there  may  exist  va- 
rious morbid  conditions  of  the  fluids,  espe- 
cially in  respect  of  superabundance  or  defi- 
ciency, which  the  most  experienced  and  dili- 
gent pathological  inquirer  cannot  determine 
to  be  the  result  of  a morbid  action,  nor  dis- 
tinguish from  a change  produced  during  the 
expiring  vitality  of  the  part. 

The  fluids  are,  strictly  speaking,  as  much 
a part  of  the  organization  of  an  organ  as  the 
solids,  and  any  morbid  condition  of  them 
ought  properly  to  be  termed  organic,  as  much 
as  if  it  occurred  in  the  firm  texture  ; but  the 
foregoing  explanation  of  the  term  functional 
is  that,  I believe,  most  generally  accepted, 
and  that  which  I shall  adopt,  as  facilitating 
description,  and  enabling  me  to  give  it  with 
more  practical  utility. 

Other  distinctions  or  divisions  of  amau- 
rosis are,  however,  recognized,  arising  from 
the  degree,  the  extent,  the  duration,  or  the 
cause  of  the  disease,  which,  though  for  the 
most  part  obvious,  I shall  nevertheless  here 
point  out,  that  I may  be  clearly  understood 
in  the  subsequent  use  of  the  various  terms. 

Amaurosis — is  perfect,  complete,  or  entire, 
when  the  patient  has  lost  perception  of  light. 

It  is  imperfect,  whilst  any  degree  of  vision 
exists,  but  the  entire  field  is  obscured. 

It  is  incomplete,  when  a part,  or  parts,  of 
the  field  is  or  are  obscured,  whilst  with  the 
other  part  or  parts  the  patient  enjoys  vision. 

It  is  temporary,  or  intermittent,  when  the 
vision  is  obscured  or  lost  for  short  periods, 
but  perfect  or  good  in  the  intervals  of  the 
amaurotic  attacks. 

It  is  recent,  or  inveterate,  according  to  the 
time  of  its  duration. 

Functional  Amaurosis — (retina). 

Definition. — Diminution  or  loss  of  vision 
from  affection  of  the  retina  only,  without  any 
perceptible  change  in  structure. 

When  the  power  of  the  retina  is  annihi- 
lated, the  optic  nerves,  I believe,  invariably 
shrink  ; and  I have  known  little  more  than  the 
neurolema  to  be  found,  in  the  extent  of  the 
optic  nerve  from  the  sclerotic  to  the  optic 
commissure,  in  a case  of  functional  amaurosis, 
originally  confined  to  the  retina,  and  of  many 
years’  duration.  I have  also  seen  the  altera- 
tion extend  beyond  the  commissure,  but  not 
so  far  as  the  quadrigeminal  bodies. 

Symptoms. — Gradual  or  sudden  diminution 
or  loss  of  vision,  affecting  the  entire  field  ge- 
nerally ; but  now  and  then  the  field  is  only 
partially  obscured,  or  insensible,  whilst  the 
other  part  remains  perfect,  or  obscured  in  a 
minor  degree. 

Appearances.— Pupil  usually  large,  round, 
and  fixed,  the  motive  power  of  the  iris  being 
destroyed  ; sometimes  the  pupil  is  irregular, 


the  irregularity  corresponding  with  the  un- 
equal sensibility  of  the  retina  ; occasionally 
the  iris  is  tremulous  ; and  when  the  amaurosis 
is  of  imperfect  character  the  iris  moves  slug- 
gishly and  perhaps  irregularly. 

Prognosis — depends  upon  the  extent  and 
duration  of  the  mischief.  If  the  disease  be 
recent  and  imperfect  the  prognosis  is  favour- 
able ; if  imperfect,  but  of  long  standing,  it  is 
much  less  so  ; if  recent,  or  of  long  standing, 
but  complete,  very  unfavourable. 

Causes. — A very  common  cause  of  the  im- 
perfect disease  is  non-exercise  of  the  organ, 
as  in  a person  who  squints  and  uses  only  one 
eye  ; or  in  a person  short-sighted  who  uses  a 
single  glass  and  always  to  the  same  eye  ; or 
in  those  who  use  frequently  a high  magnifying 
power  with  the  same  eye,  proving  that  the 
retina  requires  exercise  to  maintain  its  power 
as  a muscle  does. 

Secondly, — excess  of  the  ordinary  stimulus 
(light),  or  its  too  great  brilliancy,  affects  the 
healthy  retina.  Every  one  is  familiar  with 
the  dark  spectra  which  result  from  gazing  at 
the  sun  for  a moment  or  two,  and  can  easily 
comprehend  how  the  continued  influence  of 
bright  light  may  occasion  loss  of  sight.  When 
the  light  is  very  brilliant  and  unexpected,  the 
functions  of  the  retina  may  be  partially  or 
completely  destroyed  in  a moment ; thus  the 
artist  who  was  engaged  to  take  the  panora- 
mic view  of  London  from  St.  Paul’s  cathedral 
for  the  Colosseum,  was  intently  regarding 
some  object  by  the  aid  of  the  camera  lucida, 
when  the  transit  of  a dark  cloud  allowed  the 
brilliant  rays  of  the  sun,  concentrated  by  the 
instrument,  to  strike  unexpectedly  on  the  retina 
in  the  axis  of  vision;  the  effect  was  instantaneous 
palsy  of  that  portion  of  the  retina  : it  has  not 
recovered  its  function,  but  that  of  the  sur- 
rounding parts  remains  perfect.  In  the  same 
way  vivid  lightning  acts  in  producing  amau- 
rosis. I do  not  believe  that  the  electric  fluid 
has  much  if  any  influence  in  creating  the  dis- 
ease, as  I can  hardly  conceive  it  possible  that 
such  an  effect  only  would  result  from  so  pow- 
erful an  agent ; though  in  a less  destructive 
form  I can  imagine  that  electricity  might 
annihilate  nervous  function. 

An  ordinary  degree  of  light  may  so  over- 
excite the  retina  when  in  a morbid  condition 
as  by  degrees  to  destroy  its  function  and  occa- 
sion amaurosis  ; thus  it  is,  in  severe  cases  of 
scrofulous  ophthalmia  of  long  continuance,  and 
attended  at  first  with  great  intolerance  of  light 
(photophobia).  I have  known  patients  be- 
come amaurotic  without  any  perceptible  orga- 
nic change,  and  in  which  I could  not  attribute 
the  loss  of  vision  to  other  causes  than  diminu- 
tion or  destruction  of  the  power  of  the  retina 
from  long-continued  over  excitement,  in  the 
manner  above-mentioned. 

Thirdly, — Concussion  from  a shock  which 
does  not  produce  any  perceptible  organic 
lesion,  is  a frequent  cause  of  partial  or  com- 
plete amaurosis.  When  the  eye  is  unpre- 
pared for  violence,  a very  slight  blow  will  de- 
stroy the  functions  of  the  retina,  but  if  the 
violence  be  expected,  it  will  sustain  a violent 
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concussion  without  serious  injury.  The 
following  is  a most  remarkable  case  of 
amaurosis  of  this  kind  : A young  man  was 
amusing  himself  by  looking  at  some  gentlemen 
who  were  shooting  at  pigeons  from  a trap, 
and  was  situated  at  a distance  of  about  two 
hundred  yards  from  the  shooter.  Immediately 
after  a shot  he  was  sensible  of  a slight  blow  on 
the  outer  part  of  one  eye,  which  produced  a 
slight  stinging  pain  of  momentary  duration 
only  ; some  confusion  in  vision  induced  him 
to  examine  the  state  of  both  eyes,  and  he 
found  that  he  could  not  even  perceive  light 
with  that  which  had  been  struck.  On  the 
following  day  he  applied  at  the  Infirmary, 
when  I found  the  pupil  dilated,  the  iris  mo- 
tionless, and  a small  ecchymose  spot,  about 
the  size  of  a large  pin’s  head,  between  the 
outer  margin  of  the  cornea  and  the  external 
canthus  ; there  was  not  any  lesion  of  the  con- 
junctiva or  sclerotica,  but  merely  a slight  ex- 
travasation between  the  two  ; vision  was  com- 
pletely destroyed,  and  he  remained  amaurotic, 
in  spite  of  all  treatment,  which  was  carefully 
pursued  for  many  weeks. 

I have  seen  two  cases  of  amaurosis  from 
blows  inflicted  with  the  end  of  a whip  lash  : in 
one  instance  the  sufferer  was  seated  at  the 
back  of  a stage-coach  outside  ; and  in  the  other 
the  patient  was  driving  in  a gig,  and  passing 
a stage-coach,  at  the  time  he  was  struck.  In 
neither  case  was  there  lesion  of  membrane, 
but  slight  ecchymosis  and  subsequent  ophthal- 
mia ; one  remained  amaurotic,  and  the  other 
recovered  perfectly  ; but,  in  the  latter  case, 
the  amaurosis  was  incomplete  from  the  first. 
The  more  severe  cases  of  this  kind,  attended 
with  organic  lesion,  will  be  considered  under 
the  next  head. 

Fourthly, — Some  of  the  narcotics  appear  to 
exert  a particular  influence  on  the  functions  of 
the  retina,  especially  the  belladonna,  and  those 
which  possess  somewhat  similar  medicinal  pro- 
perties. Many  years  since  I applied  the  ex- 
tract of  belladonna  very  freely  to  allay  the 
irritation  and  pain  of  surfaces  exposed  by 
malignant  ulceration.  In  one  case  the  disease 
existed  in  the  cervix  uteri  and  vagina  ; and,  in 
a second  case,  it  had  attacked  the  rectum.  The 
effect  of  the  application  was  in  both  instances 
similar  ; it  allayed  greatly  the  local  suffering, 
but  produced  a temporary  amaurosis,  with 
enormously  dilated  state  of  the  pupils.  I re- 
peated the  application  after  several  days,  when 
the  amaurosis  had  disappeared,  and  with  like 
result. 

Several  other  poisons — animal,  and  mineral, 
as  well  as  vegetable — affect  vision  ; but  at  the 
same  time  disturb  the  functions  of  the  sto- 
mach, or  heart,  or  brain,  &c. 

Treatment. — When  the  amaurosis  of  imper- 
fect character  has  arisen  for  want  of  due 
exercise  of  the  organ,  the  obvious  remedy  is 
to  give  it  the  proper  degree  of  exercise  to  re- 
store the  lost  power  ; and  this  is  in  fact  the 
only  means  of  exciting  the  retina  to  its  natu- 
ral degree  of  activity.  It  is,  I consider,  best 
done  gradually,  to  prevent  the  risk  of  any 


congestion  likely  to  result  from  the  constant 
use  of  a weak  organ.  Thus  let  the  patient 
use  the  weak  eye  for  half  an  hour  on  small 
objects,  two  or  three  times  in  a day,  then  for 
an  hour,  and  so  on,  gradually  increasing  the 
period  of  exercise  until  the  eye  can  be  used 
for  hours  together  without  much  inconve- 
nience. Whilst  the  weak  eye  is  in  use,  the 
perfect  one  must  be  closed  or  obscured.  It 
requires  much  perseverance  to  effect  a cure  in 
most  of  these  cases , even  in  such  as  are  of  re- 
cent origin.  WThen  the  patient  has  lost  the 
power  of  discerning  large  print,  or  when  the 
affection  has  been  of  several  years’  dura- 
tion, more  especially  if  it  be  in  an  adult,  I do 
not  think  that  much  good  is  likely  to  be  effect- 
ed by  this  plan  ; but  when  the  patient  retains 
the  perception  of  large  print,  I believe  that 
perfect  vision  may  be  restored.  Little  or  no 
good  can  be  effected  by  any  other  local  or 
general  means. 

Amaurosis,  resulting  from  the  influence  of 
too  much  or  too  brilliant  a light  on  the  retina 
itself,  is  generally  of  sudden  occurrence,  is 
most  frequently  perfect,  and  usually  affects 
the  entire  field  of  vision,  though,  as  in  the 
case  of  the  artist,  it  may  be  partial  or  affect 
only  one  portion  of  the  retina.  The  cases  of 
amaurosis  of  slow  progress,  usually  supposed 
to  result  from  the  influence  of  too  much 
light  upon  the  retina,  are  produced  from  the 
congestive  condition  of  the  choroid,  and  the 
effect  on  the  functions  of  the  retina  is  second- 
ary : this  form  will  be  considered  with  the  or- 
ganic retinal  diseases. 

The  effect,  then,  of  too  brilliant  light  on  the 
retina  is  very  similar  to  the  effect  of  concus- 
.sion,  not  only  in  its  immediate,  but  remote 
consequences,  and  requires  a similar  plan  of 
treatment. 

Before  describing  this,  I have  only  to  ob- 
serve that  the  mischief  likely  to  result  from 
the  effect  of  moderate  light  on  the  retina  mor- 
bidly sensible,  is  easily  avoided  by  excluding 
the  light  until  the  extreme  sensibility  has 
been  subdued. 

The  immediate  effect  of  a blow  or  concus- 
sion, as  well  as  that  of  a too  brilliant  light  upon 
the  retina,  is  sudden,  and  may  destroy  either 
the  function  of  a part  or  of  the  whole,  or  the 
function  may  be  only  impaired  ; the  remote 
effect  of  either  is  inflammatory  action.  In 
these  cases,  when  the  function  of  a part  or  the 
whole  is  entirely  and  immediately  lost,  I be- 
lieve that  it  is  not  to  be  ever  restored,  for  I have 
seen  very  many  such  cases,  and  have  adopted 
careful  and  continued  treatment  without  any 
good  effect.  When  the  amaurosis  is  incomplete, 
the  function  of  the  retina  in  general  gradually 
returns  if  the  medical  attendant  prevents  any 
destructive  inflammatory  action,  and  this  is  to 
be  done  by  rest,  local  bleeding,  quiet,  moderate 
or  abstemious  diet,  and  purgatives  ; or  when 
these  are  not  effective,  the  use  of  mercury, 
or  counter  irritation  by  blisters  over  the  eye- 
brow aids  much.  I think  more  good  results 
from  repeated  blisters  than  from  one  kept 
open  for  some  time.  After  all  inflammation 
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has  been  subdued,  electricity  or  galvanism  as- 
sists in  expediting  the  recovery  ot  the  nervous 
power  ; strychnine  might  do  the  same,  but  I 
believe  such  cases  would  recover  equally  well, 
though  not  quite  so  rapidly,  if  left  alone. 

Disturbance  of  the  functions  of  the  retina, 
from  the  influence  of  narcotics,  which  does 
not  create  any  other  injurious  effect,  subsides 
on  removing  the  cause,  or  withdrawing  the  use 
of  the  narcotic.  When  the  amaurosis  is  ac- 
companied with  other  morbid  affections  of 
stomach,  head,  &c.  the  case  requires  care  and 
attention,  and  a mode  of  treatment,  the  expla- 
nation of  which  lies  beyond  my  present 
limits. 

There  is  a functional  form  of  amaurosis  re- 
sulting from  congestion  of  the  choroid  coat  of 
very  common  occurrence,  and  which,  though 
temporary,  often  leads  to  permanent  organic 
disease  in  this  tunic,  and  produces  perfect 
amaurosis  : it  will  be  described  with  chronic 
choroiditis. 

ORGANIC  AMAUROSIS (rETINa). 

Definition. — Diminution  or  loss  of  vision 
from  alteration  in  structure,  usually  manifest 
on  examination  of  the  organ  and  affecting  the 
retina. 

A very  large  portion  of  the  amaurotic  cases 
come  under  this  head,  as  it  embraces  all  the 
morbid  changes  which  take  place  in  the  retina 
or  choroid  singly,  or  in  combination  with  dis- 
ease of  other  tunics  or  humours  of  the  glohe, 
and  which  I shall  treat  of  in  the  following 
order,  giving  however  a minute  description 
of  those  changes  only,  which  I consider  pro- 
perly belonging  to  the  subject  of  this  paper. 

1st,  Inflammation  of  the  retina,  acute  and. 
chronic.  2d,  Inflammation  of  the  choroid, 
acute  and  chronic.  3rd,  Inflammation  of  the 
globe  generally.  4th,  Lesions  of  the  globe. 
5th,  Scrofulous  and  malignant  disease  of  the 
retina. 

The  more  scientific  arrangement  of  the 
subjects  would  perhaps  have  been  that  which 
first  offered  explanation  of  the  morbid  changes 
affecting  the  retina  itself  immediately,  and  sub- 
sequently of  those  diseases  which  affect  the 
retina  secondarily ; but  the  order  which  I 
have  adopted  will  I think  be  of  greater  prac- 
tical utility  in  more  directly  contrasting  the 
two  most  important  diseases,  viz.  retinitis  and 
choroiditis. 

INFLAMMATION  OF  THE  RETINA (ACUTE). 

Synonyme — Retinitis. 

Symptoms. — Sudden  occurrence  of  severe 
pain  ; throbbing  and  darting,  principally  at 
first  in  the  globe,  but  the  darting  extending  to 
the  brain,  and  coming  on  in  paroxysms  ; great 
sense  of  fulness  and-tension  of  the  globe,  with 
excessive  tenderness ; much  intolerance  of 
light  at  first,  with  frequent  flashes  of  vivid 
reddish,  or  orange-coloured  light,  or  frequent 
scintillation,  even  when  all  daylight  is  ex- 
cluded, and  more  especially  at  night,  or  when 
the  patient  assumes  the  recumbent  posture  ; 
the  suffering  increased  by  sudden  movement 


of  the  globe,  which  also  produces  flashings  or 
sparks.  At  first  sometimes  a paucity  of  secre- 
tion, or  an  excess  of  it,  which  is  hot  or  scald- 
ing. 

In  a short  time  from  the  commencement  of 
the  attack  the  vision  becomes  dull  and  cloudy, 
and  the  denseness  of  the  cloud  increases  ra- 
pidly until  the  perception  of  the  natural  light 
is  lost,  whilst,  however,  the  appearances  of 
light  clouds,  flashes,  and  sparks  continue.  In 
the  early  stage  of  the  disease  objects  appear 
occasionally  tinged  with  red  or  deep  orange 
colour,  as  now  and  then  occurs  on  our  summer 
or  autumnal  evenings.  The  pain  soon  extends 
from  the  globe  to  the  orbit  and  its  circumfer- 
ence, being  particularly  severe  at  the  supra- 
orbital notch  ; it  is  of  remittent  character  : the 
attacks  are  most  frequent  in  the  evening,  or 
early  in  the  morning,  often  affecting  the  cra- 
nium and  face  on  the  affected  side,  producing 
severe  hemicrania,  with  great  tenderness,  so 
that  the  patient  cannot  bear  a nightcap,  or  co- 
vering on  the  part ; the  patient  complains  of 
the  sensation  of  grit,  or  some  foreign  particle 
in  the  eye  from  the  beginning  of  the  attack. 

When  the  disease  has  perfectly  destroyed 
the  vision,  the  suffering  ceases  suddenly  or 
gradually. 

Appearances.  — The  eyelids  are  usually 
closed,  and  often  a little  tumid  and  red  ; spas- 
modic action  occurs  in  the  orbicularis  muscle  on 
exposure  to  light,  unless  the  vision  be  quite  de- 
stroyed ; I have,  indeed,  often  observed  the  pa- 
tients shrink  from  and  complain  of  bright  light, 
though  they  could  not  tell  the  direction  of  the 
rays,  or  their  intensity.  Lacrymation  is  abund- 
ant in  most  cases,  and  increased  by  exposure 
or  examination  of  the  eye.  The  conjunctiva 
exhibits  several  large  and  tortuous  vessels, 
distended  with  purple-coloured  blood,  and  pass- 
ing from  the  direction  of  the  attachments  of 
the  recti  muscles  towards  the  cornea,  dimi- 
nishing in  size,  but  dividing  and  subdividing, 
and  anastomosing,  as  they  approach  the  corneal 
margin,  beneath  and  in  the  spaces  between  the 
conjunctival  vessels.  Some  of  those  of  the 
sclerotica  may  be  seen  injected  with  blood  of  a 
lighter  colour,  but  not  so  brilliant  as  that  in 
the  conjunctiva, — they  are  straight  and  small. 

The  iris  is  dull  and  discoloured,  or  looks 
dirty,  the  pupil  is  at  first  contracted,  but  soon 
becomes  dilated  and  irregular,  being  oblong, — 
usually  in  a direction  upwards  and  inwards  ; 
sometimes  upwards,  now  and  then  horizon- 
tally elongated,  and  rarely  downwards.  The 
iris  is  motionless  or  nearly  so.  The  blackness 
and  brightness  of  the  pupil  is  lost,  and  it  has  a 
dull  and  usually  greenish  aspect,  with  the  ap- 
pearance of  an  opake  spot,  as  that  seen  in  the 
onyx,  but  of  a greenish  hue,  and  which  (as 
the  spot  in  the  onyx)  varies  its  position  ac- 
cording to  the  angle  of  incidence  of  the  light ; 
it  has,  perhaps,  more  resemblance  to  the  re- 
flection of  the  sun  from  a turbid  and  greenish 
stagnant  pool.  When  this  appearance  is  dis- 
tinct, the  term  Glaucoma  is  applied  to  the 
disease,  from  yXavKog,  sea-green. 

The  feel  of  the  globe  is  hard  and  inelastic. 
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In  the  last  stage  of  the  disease,  the  general 
redness  diminishes  in  the  conjunctiva  and 
sclerotica,  but  the  principal  vessels  of  the  for- 
mer become  larger,  more  tortuous,  and  of 
darker  colour  ; the  pupil  becomes  more  dila- 
ted and  fixed  ; the  opacity  of  the  humours  in- 
creases, and  complete  lenticular  cataract  is 
formed,  which  has,  however,  nearly  always 
some  green  tinge. 

These  changes  are  effected  sometimes  in 
forty-eight  hours,  and  but  seldom  require  more 
than  four  or  five  days  for  their  completion. 

General  Symptoms. — Retinitis  I believe  al- 
ways to  be  a consequence  of  some  material 
derangement  of  the  general  or  constitutional 
power,  under  which  the  balance  of  the  circu- 
lation is  easily  disturbed  ; thus,  in  the  history 
of  these  cases,  it  is  usually  found  that  the 
patient  has  been  complaining,  or  has  been  ob- 
served, by  those  immediately  about  him,  to 
have  been  unwell  for  some  time  previous  to 
the  burst  of  retinal  inflammation.  These 
general  symptoms,  however,  become  more 
manifest  when  the  local  disease  is  developed, 
and  new  symptoms  present  themselves  as  con- 
sequences of  the  retinitis. 

Previously  to  the  attack,  there  is  generally 
lowness  of  spirits,  despondency,  loss  of  appe- 
tite, irregular  state  of  bowels,  disturbed  sleep, 
or  unusual  heaviness  and  torpor,  with  head- 
ache ; a loaded  tongue,  clammy  mouth,  and 
sometimes  feeling  of  nausea ; the  extremities 
are  cold,  and  there  is  a disinclination  to  mental 
or  bodily  exercise.  The  severity  of  the  local 
disease  rouses  the  system  ; the  patient  becomes 
restless  and  watchful  ; the  surface  and  extre- 
mities are  unusually  hot  and  dry ; the  face 
flushed  ; the  pulse  is  quick  and  sharp, — in 
some  patients,  hard  and  wiry,  in  others  easily 
compressible ; the  tongue  is  more  loaded,  the 
mouth  parched,  and  nausea,  with  much  thirst, 
is  experienced.  The  local  and  general  symp- 
toms are  aggravated  by  the  recumbent  pos- 
ture. 

Progtiosis  is  always  unfavourable  ; in  the 
majority  of  instances  the  disease  makes  such 
rapid  progress,  that  the  surgeon  has  not  time 
to  apply  remedies  to  arrest  its  disorganizing 
effects  ; and  in  those  cases  in  which  he  has 
opportunity  to  use  his  remedies,  and  even 
succeeds  in  arresting  the  disease  so  as  to  pre- 
serve a useful  degree  of  vision,  the  patient  is 
subject  to  relapse  from  such  trivial  causes  that 
he  seldom  retains  vision  for  more  than  a few 
months,  but  fresh  attacks  of  inflammation  com- 
plete the  organic  change,  and  destroy  the 
functions  of  the  retina. 

The  disease  which  I have  described  is  rarely 
met  with  in  persons  under  the  middle  period 
of  life  ; is  most  frequent  between  the  ages  of 
forty-five  and  sixty,  though  often  seen  in  per- 
sons of  more  advanced  age.  It  is  more  com- 
mon in  females  than  in  males,  and  is  almost 
confined  to  persons  having  dark  irides.  I 
have,  however,  seen  exceptions.  It  attacks 
sometimes  one  eye  first,  but  more  frequently 
both  together,  though  not  to  the  same  extent ; 
or  it  runs  through  its  course  with  greater  ra- 
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pidity  in  one  eye  than  in  the  other.  When  it 
appears  only  in  one  eye  it  will  most  probably 
appear  in  the  other,  unless  the  greatest 
caution  be  used.  I have  seen  this  disease 
most  frequently  in  persons  of  sanguine  tem- 
perament, with  dark  complexions  and  spare 
figures  ; or  in  those  who  have  a large  and  soft 
frame,  with  indolent  circulation,  but  much 
nervous  irritability. 

Causes. — The  predisposing  causes  of  this  af- 
fection, are  such  as  derange  any  of  the  more 
important  functions,  and  tend  to  disturb  or  de- 
stroy the  balance  of  the  circulation,  and  ot 
nervous  power  ; but  especially  such  as  at  the 
same  time  depress  or  exhaust  general  power. 

Excess  of  mental  labour,  or  mental  anxiety 
alone,  are  sufficient  to  produce  the  effect ; but 
they  are  particularly  prone  to  do  so  when 
operating  on  a system  in  which  disturbance 
has  been  already  excited,  as  during  a change 
in,  or  arrest  of,  uterine  action ; or  from  the 
arrest  of  long-standing  morbid  discharge  from 
a natural  secreting  surface  upon  a sore  ; or, 
further,  in  consequence  of  the  cessation  of  fre- 
quent and  habitual  haemorrhage,  either  ute- 
rine, haemorrhoidal,  or  nasal.  Again,  during 
suppressed  gout.  The  exciting  causes  are 
over  exertion  of  the  organ,  the  influence  of 
bright  light,  exposure  to  cold  and  damp ; but 
I have  often  known  the  disease  commence 
without  being  able  to  detect  any  particular 
cause  as  immediately  inducing  it.  I have  seen 
a few  instances  in  which  slight  injury  has 
called  forth  the  morbid  action. 

The  most  rapidly  destructive  and  distressing 
cases  that  I have  witnessed  have  occurred 
during  great  mental  anxiety  and  distress  ; as 
in  the  elderly  female  from  loss  of  husband  or 
child ; and  in  the  male  from  sudden  loss  of 
property  and  comfort,  in  consequence  of  im- 
prudent speculations,  or  from  the  deceit  of  one 
previously  esteemed  and  valued. 

Treatment. — Although  acute  retinitis  occa- 
sions such  rapid  disorganization,  (by  implicat- 
ing other  textures,)  and  annihilates  the  func- 
tion of  the  organ  in  many  cases ; yet  in  some, 
the  disease  may  be  checked,  and  some  useful 
degree  of  vision  preserved  for  months,  or 
perhaps  years  ; and  when  only  one  eye  is  at- 
tacked, the  fate  of  the  second,  I believe,  much 
depends  upon  careful  management. 

The  first  object  of  treatment  is  to  arrest  the 
disorganizing  action,  and  lessen  or  relieve  suf- 
fering ; the  most  powerful  and  proper  agents 
to  effect  this  are  bleeding,  mercury,  and  nar- 
cotics ; but  much  judgment  and  care  are  ne- 
cessary in  their  employment,  or  more  evil 
than  good  will  result,  from  the  two  former 
especially. 

The  force  of  general  vascular  action  is,  in 
these  cases,  usually  below  par,  and  general 
abstraction  of  blood  is  therefore  not  only  un- 
necessary, but  even  likely  to  prove  injurious ; it 
should  never  be  resorted  to  whilst  the  pulse  is 
easily  compressible, — only  when  it  is  hard  and 
incompressible ; and  then  very  cautiously. 
Even  local  bleeding,  by  cupping-glass  or 
leeches,  must  be  cautiously  employed  when 
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the  circulation  is  depressed  and  feeble,  or  its 
effects  may  be  injurious  instead  of  beneficial. 
Unfortunately,  the  loss  of  blood,  generally  or 
locally,  often  mitigates  suffering  for  a time, 
and  therefore  induces  the  patient  to  solicit  the 
repetition  of  it ; and,  too  often,  the  medical 
attendant,  ignorant  of  its  baneful  tendency, 
follows  up  the  deceptive  plan  of  treatment. 
The  disease  cannot  be  arrested  or  cured  by 
loss  of  blood  ; the  only  good,  in  my  opinion, 
which  can  be  effected  by  it  is  lessening  ten- 
sion of  vessels,  so  as  to  retard  the  disorganiz- 
ing process,  and  allow  time  for  the  operation 
of  other  remedies.  I should  only,  therefore, 
abstract  blood  generally  when  the  pulse  is 
hard  and  incompressible,  and  then  only  in  suf- 
ficient quantity  to  relieve  the  tension  of  the 
vessels  ; but,  otherwise,  I should  prefer  the 
use  of  leeches  upon  the  palpebrae,  as  affording 
the  means  of  emptying  more  readily  the  ves- 
sels of  the  affected  part  ; and  in  particular 
cases,  where  the  leech  acts  injuriously,  I should 
apply  the  cupping-glass  to  the  temple  or  be- 
hind the  ear ; to  the  former  spot  if  no  hemi- 
crania  existed, — to  the  latter  if  there  were 
any  cranial  pain  or  tenderness. 

Mercury  I consider  to  be  a more  powerful 
and  serviceable  agent  in  this  disease  than 
bleeding,  when  properly  employed  ; and  equally 
dangerous  as  bleeding  when  used  indiscrimi- 
nately. It  may  be  first  given  with  some 
drastic  purgative,  followed  by  an  alkaline  sa- 
line aperient  to  carry  off  all  the  matter  accu- 
mulated in  the  intestinal  canal,  and  afterwards 
administered  with  a narcotic  in  a form,  dose, 
and  with  a frequency  adapted  to  the  condition 
and  ordinary  character  of  the  mucous  mem- 
brane, and  also  to  the  power  of  the  patient  : 
at  the  same  time  general  power  must  be  main- 
tained by  a simple  nutritious  plain  diet  and 
stimulus,  according  to  the  previous  habits  of 
the  patient ; for  those  much  addicted  to  stimu- 
lating drinks  are  rarely  able  to  combat  disease, 
if  altogether  deprived  of  that  which  they  have 
become  habituated  to. 

It  is  generally  considered  necessary  in  the 
treatment  of  this  disease  to  follow  up  what  is 
called  the  antiphlogistic  plan  of  treatment  in 
its  strictest  sense  : and  this,  I am  satisfied,  is 
the  most  injudicious  course  that  can  be  pur- 
sued ; for  where  it  may  do  good  in  one  case, 
it  will  do  mischief  in  at  least  a dozen. 

The  first  object  of  treatment  is,  then,  effected 
principally  by  local  bleeding,  by  acting  on  the 
more  important  secretions,  and  by  mild  mer- 
curial influence  : but,  further,  local  aids  may 
be  applied  to  allay  suffering  and  retard  the 
diseased  action  ; first,  by  narcotic  fomentations, 
ointments,  and  plasters  ; secondly,  by  counter- 
irritation  : thus  the  eye  may  be  exposed  to 
the  vapour  of  boiling  water  in  which  some 
narcotic  has  been  mixed,  or  warm  flannel 
or  linen,  sprinkled  with  laudanum  or  wine  of 
opium,  may  be  frequently  applied  to  the  sur- 
face of  the  lids.  The  use  of  much  moisture, 
although  it  relieves  at  the  time,  occasions  ag- 
gravation of  suffering  afterwards  ; and  similar 
effects  result  from  the  employment  of  cold. 


Gentle  friction,  with  a narcotic  ointment  over 
the  supercilium  and  to  the  temple,  I have 
found  very  serviceable  in  subduing  local  pain  ; 
and  I have  frequently  combined  the  narcotic 
with  the  blue  ointment,  with  excellent  effect, 
in  cases  in  which  the  internal  use  of  mercury 
was  objectionable,  from  irritable  state  of 
bowels.  In  other  instances,  when  the  oint- 
ments have  failed  to  relieve,  I have  obtained 
the  desired  effect  by  covering  the  forehead 
and  temple  with  a plaster  made  of  soap  cerate, 
opium,  and  belladonna.  The  application  of 
blisters  to  the  neck,  or  behind  the  ears,  often 
proves  very  beneficial ; I prefer  the  repetition 
of  them,  to  the  keeping  up  a discharge  by 
stimulating  means. 

The  second  object  of  treatment  is  to  sub- 
due the  local  diseased  action,  and  restore  the 
balance  of  circulation  and  nervous  power. 

This  is  to  be  effected  by  a careful  continu- 
ance of  the  local  and  general  medicinal  means 
described  ; aided  by  a regular,  plain,  and  nu- 
tritious diet,  moderate  exercise,  warm  cloth- 
ing, perfect  rest  of  the  organ,  and,  as  far  as 
possible,  mental  relaxation  and  quietude. 

When  once  fairly  checked,  the  inflammatory 
action  rapidly  subsides  under  the  above  treat- 
ment ; and  as  the  symptoms  of  severe  charac- 
ter disappear,  the  various  remedies  appropri- 
ated to  them  may  be  laid  aside ; thus  the  local 
applications  may  be  abandoned  when  the  local 
pains  are  subdued,  and  the  mercurial  may  be 
diminished,  as  the  vascular  turgescence  lessens. 

When  all  appearance  of  diseased  action  is 
gone,  there  is  often  much  to  do  to  place  the 
patient  in  a state  of  safety,  and  unless  this  be 
done,  the  medical  man  ill  performs  his  duty  to 
his  patient. 

There  is  liability  to  relapse  or  to  the  occur- 
rence of  fresh  inflammation  from  trivial  causes, 
so  long  as  the  circulation  is  of  feeble  nature, 
and  the  balance  of  vascular  action  or  nervous 
power  unequal. 

The  patient  should  therefore  be  kept  under 
surveillance,  and  made  to  continue  a regular 
plan  of  diet  and  exercise,  such  as  will  tend  to 
increase  and  maintain  general  power,  and  at 
the  same  time  adopt  a very  mild  alterative 
medical  course  to  correct  error  in  secretion, 
and  improve  the  condition  of  the  circulation. 
All  mental  excitement  should  be  most  care- 
fully avoided. 

Any  return  of  uneasiness  and  appearance  of 
congestion  in  the  affected  organ,  should  be  im- 
mediately met  by  the  application  of  a mustard 
plaster  or  a small  blister,  and  a weak  stimu- 
lating lotion  of  acetate  or  sulphate  of  zinc 
may  be  used  once  a day  to  promote  contrac- 
tion of  the  distended  conjunctival  vessels,  as 
a few  usually  remain,  after  active  disease  has 
ceased. 

If  possible  the  patient  should  be  placed  in  a 
pure  air,  till  his  health  and  strength  are  reno- 
vated. 

INFLAMMATION  OF  THE  RETINA (CHRONIC). 

Synonyme — Retinitis. 

Symptoms. — This  disease  commences  either 
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with  slight  dimness  of  vision  accompanied  with 
occasional  scintillations  or  flashings  of  light  ; 
or  the  appearance  of  flashings,  &c.,  is  the  first 
indication  of  diseased  action,  and  is  cjuickly 
followed  by  a diminution  of  visual  power. 
The  entire  field  of  vision  appears  dull  or 
misty  ; and  the  patient  seeks  a bright  light, 
by  which  the  sight  is  somewhat  improved. 
Often  from  the  commencement  a dull  pain  is 
experienced  at  the  brow,  corresponding  par- 
ticularly to  the  site  of  the  supra-orbital  notch  ; 
usually  the  pain  is  remittent,  being  severe  only 
for  short  periods  ; or  it  is  sometimes  inter- 
mittent, though  not  with  any  regularity  ; it 
frequently  extends  to  the  forehead,  temple, 
and  cheek.  These  symptoms  augment  by  de- 
grees ; the  vision  becomes  more  obscured,  the 
pain  more  frequent  and  severe,  as  well  as  ex- 
tended, and  the  luminous  appearances  occur 
in  greater  variety  and  number  ; there  is,  how- 
ever, much  difference  in  the  amount  of  pain 
and  in  the  degree  of  flashing,  &c.  in  different 
cases.  I have  observed  that  they  are  usually 
proportioned  to  the  progress  of  the  disease, 
being  trifling  when  it  is  slow,  and  more  urgent 
as  it  is  rapid.  I have  known  the  disease  pass 
through  all  its  stages  to  the  destruction  of 
vision  without  any  pain,  but  never  without 
some  scintillations  or  luminous  appearances. 
These  appearances  present  almost  endless  va- 
riety in  different  patients  ; from  a single  small 
spark,  to  the  most  vivid  and  brilliant  corusca- 
tions or  flashings  ; sometimes  there  is  a sem- 
blance of  fire-works,  sometimes  bright  circles 
of  unequal  brilliancy,  fixed  or  in  motion,  and 
occasionally  spreading  out  and  vanishing,  as 
the  circles  created  by  the  falling  of  a stone  on 
the  surface  of  a smooth  pool  ; at  other  times 
the  figures  are  oblong  or  square.  Whatever 
may  be  their  figure  they  are  seldom  very  trou- 
blesome in  the  early  stage  of  the  disease  ; but 
often  continue  even  for  years  after  the  amau- 
rosis is  complete. 

In  the  early  stage  of  the  disease  the  power 
of  adapting  the  eye  to  near  and  distant  objects 
is  sometimes  diminished  or  lost,  so  that  an 
object  seen  with  tolerable  distinctness  in  one 
position,  becomes  indistinct  or  lost  if  its  rela- 
tive distance  be  changed.  I do  not,  however, 
consider  this  to  be  the  result  of  retinal  affec- 
tion, as  I shall  hereafter  describe.  More  fre- 
quently objects  appear  distorted  f visits  diffigu- 
ratus ) especially  those  which  present  much 
length  or  height  with  little  breadth  ; they  seem 
bent  or  broken. 

The  symptoms  are  aggravated  by  whatever 
disturbs  the  circulation  suddenly,  as  a change 
from  the  erect  to  the  recumbent  posture, 
fright,  or  any  sudden  mental  emotion  ; or  what- 
ever effects  this  change  in  the  vascular  system 
more  slowly,  and  depresses  power,  as  continued 
mental  labour  or  anxiety,  exposure  to  damp 
and  cold,  derangement  of  digestive  organs,  ex- 
hausting exercise  ; they  are  also  augmented 
by  too  much  exercise  of  the  organ  itself. 

The  symptoms  are  mitigated  by  whatever 
tranquillizes  the  circulation  and  promotes  its 
power  gradually  and  tends  to  maintain  it  in 


equal  balance ; thus  vision  improves,  pain  sub- 
sides, &c.  from  a few  hours’  quiet  repose,  and 
a similar  effect  results  from  a moderate  nutri- 
tious meal. 

Whilst  power  of  vision  remains,  it  is  always 
improved  by  a bright  sun-light ; though  the 
ordinary  artificial  light  is  of  little  or  no  assist- 
ance. 

The  sensation  of  some  fine  particle  or  par- 
ticles of  foreign  matter  being  in  the  eye,  is 
also  a common  symptom  in  chronic  retinitis, 
and  sometimes  the  globe  feels  full  and  tender. 

Appearances. — The  first  deviation  from  the 
ordinary  condition  of  the  different  structures 
of  which  the  organ  is  composed,  is  to  be  per- 
ceived in  the  pupil,  which  loses  its  circular 
figure  and  becomes  oblong  (very  slightly  so  at 
first),  and  is  generally  elongated  upwards  and 
inwards  in  a direction  towards  the  trochlea  of 
the  superior  oblique  muscle,  but  the  direction 
of  the  elongation  varies  as  I have  described  in 
the  acute  disease  ; the  alteration  is  upwards 
and  inwards,  in  at  least  nineteen  cases  out  of 
twenty  ; and  in  whatever  direction  it  occurs, 
there  is  always  a general  dilation,  but  at  first 
also  very  trivial,  and  the  motions  of  the  iris 
are  rather  sluggish.  By  degrees  the  pupil 
becomes  more  dilated,  more  irregular  in  figure, 
and  the  motions  of  the  iris  more  difficult ; the 
space  of  the  pupil  loses  its  blackness,  and  as- 
sumes a dirty  grey  or  green  appearance,  which 
exhibits  unequal  density,  there  being  usually 
a spot  more  opaque  than  the  other  parts,  and 
which  resembles  the  commencement  of  cata- 
ract, for  which  it  is  often  mistaken : the  dis- 
tinction is  however  simple.  The  cataractous 
opacity  is  in  the  lens,  and  occupies  its  central 
part  in  ordinary  cases,  and  maintains  this 
relative  position  whatever  may  be  the  inci- 
dence of  the  light,  or  whatever  may  be  the 
position  in  which  the  pupil  is  regarded.  The 
opacity  consequent  upon  chronic  retinitis, 
(when  in  the  degree  I have  described)  always 
changes  its  position  according  to  the  incidence 
of  the  light,  so  that  it  appears  central  (as  the 
cataractous  opacity)  when  the  light  falls  direct 
upon  the  pupil ; but  if  the  light  falls  from  the 
nasal  side  of  the  cornea,  the  opacity  of  retinitis 
appears  on  the  temporal  side  of  the  pupil ; if 
the  rays  are  incident  from  the  temporal  side,  the 
opacity  is  seen  in  the  nasal  part  of  the  pupil : 
it  is  always  on  the  side  remote  from  the  origin 
of  the  incident  rays,  and  can  be  made  therefore 
to  shift  its  position,  by  changing  that  of  the  pa- 
tient, or  by  movement  of  the  eye  itself ; it  re- 
sembles the  reflection  of  the  sun  or  any  other 
luminous  body  from  a muddy  pool.  Besides 
its  change  of  position  from  altered  incidence 
of  light,  the  opacity  here  described  is  dis- 
tinguishable from  its  not  appearing  so  near  the 
surface  as  that  which  takes  place  in  the  lens. 

As  the  disease  advances,  this  turbidity  of 
humour  increases  ; the  opaque  spot  becomes 
more  dense,  and  assumes  a more  decided  green 
tinge,  from  which  the  disease  now  obtains  the 
name  of  Glaucoma.  The  iris  now  loses  its 
brilliancy,  and  sometimes  alters  slightly  in 
colour  ; and  some  distended  tortuous  vessels 
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appear  in  the  conjunctiva  of  a dark  red  or 
purple  colour,  and  passing-  from  the  recti  mus- 
cles to  the  cornea. 

Lastly,  the  lens  actually  becomes  opake  and 
cataract  exists,  but  almost  invariably  it  has  a 
greenish  tinge  : I have  seen  it  of  the  deep 
green  colour  of  the  sea,  and  in  a very  few 
cases  of  a dirty  yellow  colour.  This  is  in  the 
last  stage,  when  the  pupil  is  extremely  dilated 
and  fixed.  The  distended  or  varicose  vessels 
of  the  conjunctiva  are  numerous  ; the  globe 
is  hard  and  inelastic,  and  appears  more  pro- 
minent than  natural. 

This  disease,  unchecked,  usually  proceeds 
through  its  different  stages  in  the  course  of  a 
few  months,  sometimes  in  only  a few  weeks ; 
but  under  careful  management  I have  seen  it 
retarded  for  years,  so  as  to  preserve  some  use- 
ful vision,  but  this  can  be  accomplished  only 
in  very  few  cases. 

The  disturbance  of  the  function  of  the  retina 
is  not  at  all  in  proportion  to  the  visible  organic 
change,  for  useful  vision  is  generally  lost  be- 
fore there  is  much  change  apparent  in  the  vi- 
treous body,  or  before  the  change  is  sufficient 
to  account  for  the  diminution  of  function  in 
the  retina. 

The  history  of  this  disease  affords  a very 
beautiful  illustration  of  the  extension  of  mor- 
bid action  by  vascular  connection. 

First,  disturbances  evinced  in  the  retina  by 
flashings,  sparks,  &c.,  by  diminution  of  vision, 
and  further  by  the  direction  of  pain  in  the 
acute  cases,  and  the  sympathetic  pains  in  both 
forms. 

Secondly,  the  vitreous  body  becomes  turbid  ; 
and,  lastly,  the  lens  loses  its  transparency,  and 
cataract  forms. 

Thus,  after  morbid  action  has  been  fairly 
set  up  in  the  retina,  as  supplied  by  the  pri- 
mary divisions  of  the  central  artery,  the  vi- 
treous body,  as  the  next  part  supplied  by  the 
continuation  of  this  arterial  distribution,  soon 
participates  in  the  disease  ; and  subsequently 
the  crystalline  lens,  organized  by  the  extreme 
division  of  the  same  vessel,  becomes  affected, 
and  undergoes  some  such  morbid  change  as 
the  retina  and  vitreous  body  have  previously 
undergone. 

The  changes  in  the  vitreous  body  and  lens 
are  apparent  during  the  progress  of  the  dis- 
ease, and  in  a great  measure  prevent  us  from 
observing  the  condition  of  the  retina.  From 
examination  of  this  structure  after  death,  in 
persons  who  have  suffered  from  glaucoma,  it 
is  stated  by  some,  that  no  morbid  change  can 
be  detected  ; this  I think  probable,  inasmuch 
as  exceedingly  slight  change  may  take  place, 
which  our  imperfect  acquaintance  with  the 
healthy  state  of  the  membrane  will  not  enable 
us  to  recognise  ; and  further,  so  rapid  is  the 
change  in  this  part  after  death,  that  a few 
hours  occasion  a great  difference  in  its  appear- 
ance. I conceive  that  the  examination  should 
be  made  very  shortly  after  death,  and  by  a 
very  experienced  pathologist  and  anatomist,  in 
order  to  detect  any  diseased  condition. 

General  symptoms — consist  in  derangement 


of  some  important  function,  with  an  unequal 
balance  of  circulation  and  nervous  power ; 
these  are,  however,  causes  rather  than  effects, 
and  co-existent  with  the  development  of  the 
disease. 

Chronic  retinitis,  in  the  acute  form,  is  a dis- 
ease confined  to  persons  advanced  in  life,  is 
more  frequent  in  females  than  in  males,  and 
attacks  very  rarely  the  eye  with  a light-co- 
loured iris.  It  very  seldom  commences  in 
both  eyes  simultaneously,  though  it  seldom 
exists  for  many  weeks  or  months  in  one  eye, 
without  the  other  becoming  affected  ; but  I 
have  seen  it  disorganize  one  eye,  whilst  the 
other  remained  sound. 

Causes, — both  predisposing  and  direct,  are 
the  same  as  in  the  acute  form  of  disease,  with 
the  exception  of  violence,  which  however 
sometimes  converts  the  slow  or  chronic  affec- 
tion into  the  acute  ; and  this  indeed  takes 
place  from  other  causes,  as  cold,  damp,  over- 
exertion, &c. 

The  attacks  thus  excited  are  frequently  not 
very  violent,  and  are  easily  subdued,  but  they 
materially  hasten  the  loss  of  function  of  the 
retina,  and  when  once  stirred  up,  are  prone  to 
reappear  until  the  perception  of  light  be  lost. 

In  persons  of  gouty  diathesis,  who  have  ex- 
perienced for  some  years  several  attacks  an- 
nually of  arthritic  inflammation,  but  in  whom 
such  attacks  are  suddenly  suppressed,  and  in 
those  who  have  for  years  been  subject  to  con- 
tinued or  periodical  discharges  or  haemorrhages 
which  become  unexpectedly  arrested,  the  first 
stage  of  glaucomatous  disease  frequently  oc- 
curs, without  producing  disorganizing  effects ; 
and  a return  of  the  previous  affection  is 
sometimes  followed  very  speedily  by  a dis- 
appearance or  great  diminution  of  the  ocular 
disease  ; so  that  the  patient  again  enjoys  use- 
ful or  good  vision. 

Treatment. — The  first  endeavour  should  be 
to  do  away  with  the  exciting  cause,  as  over 
use  or  exposure  of  the  organ,  and  then,  if  pos- 
sible, to  subdue  the  predisposing  cause  ; this 
latter,  I regret  to  say,  is  too  often  beyond  the 
reach  of  our  limited  science  and  art,  being 
mental  in  so  many  instances  ; but  although 
we  cannot  subdue,  we  may  mitigate  the  un- 
favourable state  which  promotes  the  progress 
of  the  local  disease. 

First,  then,  the  patient  should  be  taken  from 
employment  which  requires  much  ocular  or 
mental  exertion,  and  be  guarded  from  ex- 
posure to  bright  lights,  or  from  the  influence 
of  sudden  atmospheric  changes  ; and  by  de- 
grees, perhaps,  he  may  be  induced  to  engage 
in  some  business  or  employment  which  may 
amuse,  but  not  fatigue  ; and  serve  to  occupy 
the  mind,  sufficiently  to  exclude  distressing 
thoughts. 

Dietetic  and  medicinal  means  should  be 
employed  to  correct  error  in  any  great  or 
principal  function,  and  at  the  same  time  to 
support  strength,  and  equalize  vascular  and 
nervous  power. 

Persons  subject  to  this  disease  but  very 
rarely  require  depleting  measures  ; as  it 
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nearly  always  arises  under  a depressed  and 
irregular  condition  of  circulation.  If  there 
are  symptoms  sufficient  to  warrant  the  loss  of 
blood  generally,  it  should  be  abstracted  with 
great  caution  and  sparingly. 

The  general  plan  of  treatment  that  I have 
described  as  necessary  for  subduing  the  acute 
form  of  the  disease,  is  that  best  adapted  to 
arrest,  and  perhaps,  in  a degree,  subdue  the 
chronic  affection. 

The  local  symptoms  of  fulness  or  pain  are 
best  remedied  by  counter-irritation,  viz. : mus- 
tard plasters,  not  to  vesicate ; blisters  re- 
peated ; or  tartar-emetic  ointment  applied  as 
a small  plaster  : these  all  act  most  beneficially 
when  applied  over  the  expansion  of  the  supra- 
orbital vessels  and  nerves.  In  cases  where 
there  is  much  ocular  congestion  or  cerebral 
fulness  with  flushing  and  heat  of  head,  a few 
leeches  may  be  applied  to  the  palpebrae,  or  a 
single  cupping-glass  behind  the  ear  ; but  blood 
must  not  be  removed  to  such  an  extent  as  to 
affect  the  general  power,  or  it  will  inevitably 
prove  injurious. 

The  observations  previously  made  on  cloth- 
ing and  exercise,  in  the  treatment  of  the  acute 
disease,  apply  equally  in  that  of  the  chronic. 

There  are  two  other  diseases  which  affect 
the  retina  and  by  occasioning  organic  change 
produce  amaurosis. 

One  was,  I believe,  first  noticed  and  de- 
scribed by  Beer,  and  named  by  him  the  cat’s 
eye,  from  its  being  characterized  by  a brilliant 
metallic  lustre,  like  that  observable  in  the  eyes 
of  the  cat  and  other  animals  of  the  same  kind, 
in  particular  positions,  or  under  certain  modi- 
fications of  light. 

This  disease  is  extremely  rare  ; the  few  ex- 
amples that  I have  seen  of  it,  have  been  in 
males.  The  first  case  which  came  under  my 
observation  was  in  a boy  about  ten  years  of 
age,  of  healthy  aspect  and  make  : his  parents 
stated  that  he  was  blind,  that  he  had  been  so 
for  some  time,  and  that  the  loss  of  vision  had 
been  gradual.  He  had  a somewhat  vacant  coun- 
tenance, which  was  the  only  circumstance  that 
indicated  his  loss  of  vision  ; for  when  I ex- 
amined his  eyes  by  the  aid  of  a strong  light, 
I could  not  detect  any  change  in  texture  or 
function  which  could  account  for  amaurosis  ; 
the  humours  appeared  perfectly  clear,  the  iris 
healthy,  most  active  in  its  motions,  and  obe- 
dient to  the  influence  of  light.  From  these 
circumstances  I suspected  that  the  boy  was 
feigning  blindness,  but  kept  my  suspicion  to 
myself,  and  ordered  some  simple  medicine  j 
he  was  brought  two  or  three  times  to  me  be- 
fore I detected  the  nature  of  the  complaint, 
and  this  I did  accidentally.  He  was  standing 
a few  feet  from  me,  among  some  other  pa- 
tients, in  a situation  shaded  from  the  bright 
light  admitted  by  the  window,  when  I ob- 
served a brilliant  metallic  reflection  from  the 
pupils  of  his  eyes,  such  as  would  take  place 
from  a cat’s  eyes  similarly  placed  : upon  his 
being  brought  into  a clear  bright  light  this 
appearance  coidd  no  longer  be  discerned ; but 


when  he  was  again  placed  in  a shaded  part  of 
the  room,  at  a distance  of  a few  feet  from  me, 
it  became  again  evident.  When  the  pupils 
were  dilated  by  belladonna,  scarcely  any  mor- 
bid appearance  could  be  seen,  so  long  as  the 
eye  was  exposed  to  a clear  bright  light ; but 
the  metallic  reflection  was  brilliant,  and  readily 
perceived  in  a moderate  light  at  a short  dis- 
tance, whilst,  on  close  inspection,  it  always 
disappeared. 

The  patient  attended  for  several  months  at 
the  infirmary,  and  mild  alterative  treatment 
was  adopted  but  without  any  advantage,  or 
any  increase  of  morbid  appearance. 

In  another  case  also,  which  I had  an  oppor- 
tunity of  watching  for  some  months,  no  per- 
ceptible change  took  place  ; and  in  all  the 
cases  of  this  kind  that  I have  seen,  the  amau- 
rosis has  been  complete. 

I am  disposed  to  consider  this  disease  as 
occurring  in  the  choroid,  or  between  it  and  the 
retina,  from  the  close  resemblance  of  the  me- 
tallic reflection  to  that  seen  in  the  feline  tribe, 
in  which  we  know  the  appearance  to  result 
from  the  tapetum  ; and  further,  because  I be- 
lieve that  a morbid  change  in  the  retina  which 
could  give  rise  to  such  an  appearance,  would 
be  easily  detected  under  a close  inspection  in 
a bright  light,  especially  when  the  pupil  is 
dilated. 

As  to  the  other  disease,  we  are  satisfied,  by 
anatomical  investigation,  that  it  is  seated  in 
the  retina.  It  presents  at  first  either  of  two 
different  appearances — sometimes  a bright  yel- 
low colour  pervades  the  entire  pupil,  and  on 
close  inspection  (the  pupil  being  dilated)  a 
uniform  opake  yellow  deposit  can  be  easily 
discerned  in  the  site  of  the  retina ; but  in 
other  cases,  the  yellow  appearance  in  the 
pupil  is  partial,  and  when  the  pupil  is  dilated 
part  of  the  surface  of  the  retina  exhibits  opake 
yellow  tubercles,  whilst  in  other  parts  its 
usual  dark  and  brilliant  appearance  is  re- 
tained. The  yellow  deposit,  whether  uniform 
or  tubercular,  presents  usually  a few  or  numer- 
ous red  vessels,  carrying  red  particles  of 
blood.  When  it  is  entire  and  uniform  the  pa- 
tient is  completely  amaurotic,  but  when  tuber- 
cular and  partial,  the  portions  of  the  retina 
not  occupied  by  the  deposit  retain  the  usual 
degree  of  sensibility  ; this  lasts,  however,  only 
for  a short  period,  for  the  disease  soon  extends 
over  the  whole  surface  of  the  membrane. 

Either  appearance  is  usually  regarded  as 
the  commencement  of  malignant  fungoid  dis- 
ease ; but  I believe  that  such  an  opinion  is 
erroneous,  it  being  in  many  instances  a merely 
scrofulous  deposit : my  principal  reason  for 
expressing  this  belief  is,  that  I have  known 
several  of  these  cases  to  terminate  in  atrophy 
of  the  globe,  under  the  most  careful  manage- 
ment. 

As  the  treatment  of  this  disease,  however, 
is  not  adopted  with  a view  to  cure  the  amau- 
rosis, which  I believe  to  be  inevitable,  I can- 
not here  enter  into  it. 

This  disease  most  frequently  appeal's  in  in- 
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fancy,  very  rarely  in  adult  persons  : it  is 
distinguishable  from  the  cat’s  eye,  in  being 
apparent  in  almost  any  degree  of  light. 

In  the  eyes  of  old  persons,  the  pupils  have 
sometimes  a greyish  or  silvery  appearance, 
somewhat  approaching  the  cat’s  eye  ; this  re- 
sults from  a deficiency  of  pigment,  which  can 
be  detected  when  the  pupils  are  dilated,  and 
which  is  attended  with  a diminution  of  the 
power  of  vision. 

INFLAMMATION  OF  THE  CHOROID (ACUTE). 

Synonyme — Choroiditis. 

Symptoms. — Pain  deep-seated,  dull,  throb- 
bing, with  occasional  shooting,  and  sense  of 
fulness  or  tension  of  the  globe  ; vision  dis- 
turbed, the  field  being  obscured  by  grey  or 
black  spots  (muscae),  or  by  a dark  net-work 
or  gauze,  or  by  clouds,  as  of  mist.  Usually  at 
first  the  disturbance  is  unequal,  one  part  of 
the  field  being  obscured  more  than  another, 
and  most  frequently  the  obscurity  is  greatest 
at  the  inferior  part  ; there  is  also  some  ten- 
derness of  the  globe ; often  dull  circumorbital 
pain  of  remittent  character,  and  head-ache,  or 
sense  of  weight  at  the  forehead. 

The  symptoms  increase  rapidly,  and  vision 
is  soon  destroyed. 

Appearances.— The  eye  appears  partially  red 
or  inflamed,  and  the  redness  is  dull  and  of  a 
brick-dust  colour  ; a close  inspection  shows 
that  it  results  from  many  of  the  small  straight 
vessels  of  the  sclerotica  being  distended  with 
red  blood  ; they  pass  from  the  margin  of  the 
cornea  towards  the  orbital  margin,  being  most 
abundant  near  the  cornea : the  injection  of 
these  vessels  is  usually  partial, — perhaps  one- 
half  of  the  portion  of  the  sclerotica  exposed 
may  exhibit  them,  whilst  the  other  part  re- 
tains its  ordinary  character ; or,  if  the  whole 
visible  surface  be  red,  one  part  is  more  deep 
in  colour  than  another  ; a few  tortuous  vessels 
of  the  conjunctiva,  slightly  distended  with  red 
blood,  are  also  often  visible,  and  may  be  easily 
traced  as  supeijacent  to  those  of  the  sclerotica, 
over  which  they  may  be  made  to  move  by 
pressing  the  membrane. 

The  iris  soon  becomes  dull,  the  pupil  con- 
tracted, and  its  margin  slightly  irregular ; and 
by  degrees  this  membrane  grows  discoloured, 
and  a thickening,  with  more  irregularity,  oc- 
curs at  its  inner  border,  which  becomes  at- 
tached, by  points,  to  the  anterior  capsule  of 
the  crystalline  lens  (synechia  posterior).  Last- 
ly, the  capsule  of  the  lens  becomes  opake,  or 
covered  by  a deposition  of  opake  fibrin. 

The  sclerotic  coat  in  very  severe  or  pro- 
tracted cases,  now  and  then  gives  way  near  to 
the  corneal  circumference,  and  is  protruded 
outwards  (forming  staphyloma  scleroticae);  it 
is  evidently  thinned,  and  appears  bluish  or 
brown-coloured,  from  the  subjacent  varicose 
choroidal  vessels  or  the  pigment  being  partly 
apparent  through  it  : the  globe  feels  hard  and 
tense. 

This  disease  is  confined  very  much  to  those 
who  are  of  scrofulous  diathesis  and  naturally 


of  feeble  power  ; it  occurs  in  children,  (I  have 
seen  it  in  infants,)  and  in  adults  below  the 
middle  period  of  life  ; very  rarely  indeed  in 
elderly  persons. 

Causes. — Over-exertion  of  the  eyes,  or  ex- 
posure to  bright  light,  or  to  cold  and  damp. 
It  rarely  commences  in  the  acute  form,  with- 
out some  warning  of  congestive,  or  subacute 
character,  which  sometimes  occur  weeks  or 
months  before  the  acute  disease  bursts  forth. 

Prognosis — is  favourable,  if  the  retina  be 
sensible  of  the  influence  of  light,  and  there  be 
no  organic  change  affecting  the  capsule  of  the 
lens,  or  the  sclerotic  ; and  even  when  the 
capsule  of  the  lens  has  become  opake,  without 
alteration  in  the  sclerotic,  vision  may  often  be 
restored  by  medical  and  surgical  means  com- 
bined. Much  depends  also  upon  the  duration 
of  the  affection  : the  prospect  of  recovery 
diminishing  in  proportion  to  the  lengthened 
continuance  of  the  disease  and  its  effects. 

Treatment. — The  acute  form  is  easily  check- 
ed by  local  abstraction  of  blood  by  leeches  or 
cupping,  and  by  acting  rather  freely  upon  the 
secretions  ; but  these  remedies  should  be  care- 
fully adapted  to  the  age  and  strength  of  the 
patient.  I cannot,  however,  satisfactorily  en- 
ter into  the  full  consideration  or  explanation 
of  treatment,  without  a description  of  the 
chronic  form  of  the  disease,  which  I shall 
therefore  previously  give. 

INFLAMMATION  OF  THE  CHOROID (CHRONIC). 

Synonyme — Choroiditis. 

Symptoms. — More  or  less  functional  disturb- 
ance usually  precedes  the  inflammatory  action 
of  subacute  kind  in  the  choroid  tunic ; and 
sometimes  this  disturbance  continues  for  months 
or  years  without  inflammatory  action  super- 
vening. The  great  variations  in  the  degree  of 
disturbance,  and  the  occasional  or  frequent 
entire  subsidence  of  the  symptoms,  evince  the 
functional  character  of  the  disorder.  The  most 
common  derangement  of  this  kind  consists  in 
the  appearance  of  one  or  two  or  numerous 
grey  or  black  spots  or  figures  in  the  field  of 
vision  (muscae),  which  present  endless  varieties, 
in  figure,  size  and  number,  and  occupy  different 
positions  in  the  field ; most  frequently  they 
seem  to  move  (volitantes,)  especially  on  any 
sudden  motion  of  the  eye  ; thus,  if  the  eye  be 
suddenly  directed  upwards,  and  fixed  for  a 
short  time  in  that  direction,  the  spot  or  spots 
appear  to  ascend,  and  then  gradually  to  de- 
scend, as  if  falling.  Sometimes  the  muscae  are 
fixed,  and  occupy  always  the  same  relative 
position  in  the  field  of  vision.  On  their  first 
appearance,  these  muscae  are  faint  and  evan- 
escent, and  of  small  size  and  number, — but  by 
degrees,  they  increase  in  density,  in  size,  and 
in  number,  and  the  forms  vary  and  extend  ; 
they  also  become  apparent  for  longer  periods, 
until  at  last  some  become  permanent.  They 
are  most  readily  discerned  on  a light  and 
bright  ground,  or  when  the  patient  looks  at 
white  paper,  a white  wall,  a light  cloud,  &c. ; 
but  they  are  not  visible  if  the  eye  be  directed 
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to  a black  or  very  dark  ground  ; as  to  a black 
paling,  a black  or  dark  dress,  &c.  On 
making  an  effort  to  fix  them  on  a light  ground, 
they  sometimes  enlarge,  or  fresh  ones  appear ; 
but  the  previous  state  is  resumed  as  soon  as 
the  effort  ceases.  I often  regret  that  I have 
not  preserved  the  numerous  diagrams  of  these 
appearances  which  have  been  brought  to  me 
at  different  times  by  patients.  They  would 
have  formed  a curious  collection ; and  demon- 
strated the  infinite  varieties  of  figure  assumed 
by  these  ophthalmic  muscse. 

Again,  the  function  of  the  retina  is  very 
often  disturbed  in  the  following  manner  : — 
After  the  eyes  have  been  engaged  for  some 
time  on  minute  objects,  the  patient  experiences 
a degree  of  confusion, — the  objects  becoming 
partly  or  wholly  obscured  by  a network,  or 
mist ; but,  after  resting  the  eyes  for  a few 
moments,  and  rubbing  or  pressing  them 
slightly,  the  vision  again  becomes  distinct ; 
this  occurs  again  and  again  ; the  disturbance 
is  excited  more  readily  and  more  rapidly  the 
more  the  vision  is  exerted,  and  a longer  period 
of  rest  is  required  for  the  subsidence  of  the 
effect. 

After  some  time  any  attempt  to  view  minute 
objects  reinduces  the  obscurity,  and,  eventu- 
ally, the  vision  remains  cloudy  or  dull,  as  if  a 
piece  of  gauze,  or  a thick  veil  intervened  be- 
tween the  eye  and  the  objects  regarded. 
This  disturbance  is  frequently  preceded  or 
accompanied  by  muscae,  and  is  usually  at- 
tended by  a sense  of  fulness  in  the  organs,  and 
a weight  or  uneasiness  about  the  forehead. 

Whilst  the  sight  remains  good  for  all  ordi- 
nary purposes,  requiring  but  little  exertion  of 
the  eyes,  the  term  impaired  vision  is  em- 
ployed to  denote  this  affection,  at  the  London 
Ophthalmic  Hospital,  to  distinguish  it  from  the 
condition  of  constant  imperfection  in  the  more 
confirmed  amaurotic  disease. 

Usually  some  degree  or  form  of  the  func- 
tional disturbances  which  I have  described 
precedes  organic  change  in  the  choroid,  al- 
though sometimes  to  a very  trivial  extent. 

The  commencement  of  organic  change  is 
indicated  by  some  of  the  above-described 
symptoms  becoming  permanent, — as  perma- 
nent and  fixed  muscae,  or  a continual  appear- 
ance of  network  or  cloud  which  obscures 
vision.  This  network  or  cloud  does  not, 
however,  always  occupy  the  entire  field  of 
vision,  but  is  often  spread  over  only  a small 
portion  or  portions  of  the  space.  Most  fre- 
quently it  is  as  a piece  of  gauze, — less  fre- 
quently as  a cloud  or  mist ; and  some  few 
patients  have  described  the  imperfection  to 
me,  as  if  produced  from  an  irregular  spot  or 
spots,  made  by  smearing  the  object  regarded 
with  Indian  ink  or  sepia. 

Whenever  these  spots  are  of  such  magni- 
tude as  to  occupy  an  eighth,  or  tenth,  or  more 
of  the  field  of  vision,  the  entire  field  is  usually 
somewhat  obscure,  or  soon  becomes  so. 

Any  of  the  above-described  symptoms  may 
exist  for  weeks,  months,  or  years,  with  little 
augmentation  ; though,  in  most  instances,  a 


gradual  increase  takes  place  ; but  frequently 
a sudden  acute  attack  supervenes,  and  the 
vision  is  perfectly  obscured  in  a few  minutes. 

The  symptoms  are  aggravated  by  sudden 
emotion,  anxiety,  bad  condition  of  stomach, 
or  whatever  tends  to  disturb  the  circulation. 

Aj>pearances. — When  the  simple  functional 
derangement  exists  in  the  form  of  muscae 
volitantes,  or  in  that  of  impaired  vision,  there 
is  rarely  any  marked  change  in  the  characters 
of  the  different  textures  of  the  eye  or  eyes  ; 
under  the  last-named  affection  the  pupil  is 
sometimes  unusually  contracted,  and  the  iris 
inactive ; but  as  soon  as  the  vision  is  per- 
manently affected  by  a network  or  web,  the 
pupil  becomes  sometimes  rather  dilated,  but 
subsequently  again  contracts,  when  inflamma- 
tory action  is  set  up. 

When  organic  change  has  commenced,  the 
iris  becomes  dull,  altered  in  colour,. — its  pupil- 
lary margin  thick,  irregular,  and  partially  ad- 
herent to  the  anterior  capsule  of  the  lens, 
whilst  a few  large  and  tortuous  vessels  appear 
in  the  conjunctiva.  When  the  disease  has 
been  very  slow  in  progress,  the  vessels  of  the 
sclerotic  do  not  appear  injected  with  red 
blood  even  when  the  amaurosis  is  complete, — 
but  most  frequently  its  vessels  become  ap- 
parent, close  upon  the  margin  of  the  cornea, 
occupying  a part  or  the  entire  of  its  circum- 
ference ; they  are  of  a dirty  brick-dust  colour. 

Eventually,  the  changes  which  I have  de- 
scribed as  consequent  upon  the  acute  disease, 
take  place,  and  capsular  cataract,  with  syne- 
chia, or  staphyloma  sclerotic®  may  exist.  Be- 
fore the  sclerotic  coat  gives  way,  it  has  a 
bluish  appearance,  and  the  globe  feels  hard  and 
inelastic. 

Occasionally  the  disease  extends  to  the 
deeper  seated  tunic  and  humours,  absorption 
takes  place,  and  the  globe  becomes  soft  and 
flaccid. 

Within  a few  months  just  subsequent  to  the 
universally-lamented  death  of  Her  Royal 
Highness  the  Princess  Charlotte,  I had  ample 
opportunity  of  witnessing  and  tracing  the 
effects  of  choroidal  congestion  and  inflamma- 
tion. 

At  the  period  above-mentioned,  all  persons 
were  anxious  to  evince  their  feelings  of  sor- 
row' and  respect,  by  assuming  as  early  as  pos- 
sible the  conventional  garb  of  grief;  and  con- 
sequently, an  unusual  quantity  of  work  de- 
volved on  all  those  engaged  in  dress-making. 

It  would  answer  no  good  purpose  to  detail 
here  the  excessive  cruelty  which  mercenary 
considerations  induced  many  of  the  dress- 
makers, &c.,  to  exercise  over  their  dependents 
and  apprentices,  and  which  led  to  imper- 
fection of  vision  in  many,  and  entire  loss  of 
the  blessed  function  of  sight  in  several  of 
those  poor  and  tender  beings. 

Of  the  great  number  of  patients  who  came 
under  my  observation  at  the  Eye  Infirmary, 
and  elsewhere,  in  consequence  of  disturbance 
or  loss  of  vision  from  the  cause  above  men- 
tioned, the  majority  were  affected  with  muscae 
in  various  degrees,  or  impaired  vision ; in 
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others,  symptoms  of  incipient  organic  change 
were  manifest,— some  had  marked  inflamma- 
tion in  the  choroid  and  iris,  with  great  obscu- 
rity of  sight,  and  in  a few  the  eyes  were  de- 
stroyed as  visual  organs,  by  disorganization  of 
the  more  delicate  tunics  and  humours. 

The  more  robust  suffered  least,  the  most 
delicate  became  amaurotic,  and  generally  the 
amount  of  mischief  was  in  proportion  to  the 
relaxation  and  debility  of  the  system. 

The  commencement,  progress,  and  termina- 
tion of  choroidal  disease  was  thus  most  clearly 
placed  before  me  in  its  several  stages,  from 
the  condition  of  simple  and  partial  congestion, 
or  simple  functional  disturbance,  to  the  deve- 
lopment of  inflammation  in  the  choroid  and 
iris  ; its  extension  to  other  important  textures, 
and  its  termination  in  a widely-spread  disor- 
ganization. 

Predisposing  Causes — exist  in  those  of  decided 
strumous  diathesis,  or  of  weak  and  delicate 
frame,  with  feeble  circulation,  either  congenital, 
or  induced  by  mode  of  living,  occupation,  pre- 
vious disease,  inordinate  discharges,  secretions, 
or  haemorrhages,  &c. 

Direct  Cause. — The  disease  is  usually  ex- 
cited by  exposure  to  cold  or  damp,  bright 
light,  or  inordinate  use  of  the  organ  ; it  is 
sometimes  difficult  to  assign  any  particular 
circumstance  as  the  immediate  cause,  for  I 
have  seen  the  inflammatory  and  disorganizing 
stages  of  the  disease  in  infants,  before  the 
period  at  which  they  generally  acquire  dis- 
tinct perception  of  surrounding  visible  ob- 
jects. 

The  functional  derangements  are  often 
caused  by  gastric,  hepatic,  or  intestinal  dis- 
turbance, so  much  so  that  few  who  participate 
in  the  luxuries  of  the  table  escape  them  alto- 
gether, but  have  now  and  then  the  volitant 
muscae.  The  condition  of  impaired  vision  is 
also  sometimes  dependent  upon  and  produced 
by  the  same  causes,  but  especially  by  excessive 
use  of  the  eyes  on  minute  objects ; and  is, 
therefore,  of  more  frequent  occurrence  among 
milliners,  tailors,  shoe-makers,  watch-makers, 
jewellers,  &c. 

Choroiditis,  according  to  my  experience,  is 
much  more  frequent  in  females  than  in  males  ; 
it  atfects  most  generally  those  of  fair  complex- 
ion with  blue  irides,  and  seldom  appears  after 
the  middle  period  of  life. 

Treatment. — Under  this  head  I must  con- 
sider separately  the  functional  and  organic 
conditions  ot  the  disease,  and,  further,  make 
some  subdivisions,  as  follow  : — 

1.  Functional  disturbances  : 

a.  Muscae. 

b.  Impaired  vision. 

2.  Organic  disturbances : 

a.  Affecting  choroid  and  iris. 

b.  Extending  to  capsule  of  lens. 

c.  Distending  the  sclerotic. 

d.  Affecting  the  deep  tunic  and  humours, 
and  producing  atrophy  of  the  organ. 

The  muscae  which  result  from  gastric,  he- 


patic, or  intestinal  disturbance,  are  the  most 
common,  and  are  usually  grey  or  dark  ; they 
appear  generally  as  irregular  lines,  or  small 
spots,  and  are  volitant  and  evanescent.  In 
persons  naturally  robust  and  healthy,  they  ap- 
pear after  excessive  indulgence  in  food  or 
drink,  and  especially  when  the  quality  of  either 
be  indifferent ; loss  of  appetite,  dryness  of 
mouth,  nausea,  headach,  chilliness,  and  rest- 
lessness, are  the  common  attendants.  Persons 
habitually  dyspeptic  are  often  affected  by 
similar  kinds  of  muscae,  which  vary  in  number, 
form,  size,  figure,  &c.,  and  now  and  then  dis- 
appear. In  either  case,  they  result  from  the 
irregular  state  of  the  circulation,  sympathetic, 
with,  and  dependent  upon,  digestive  derange- 
ment. The  principle  of  treatment  in  such 
cases  is  obvious,  viz.,  to  correct  the  error  in 
the  functions  of  the  digestive  organs  ; — and  I 
must  be  satisfied  with  naming  the  principle, 
without  describing  the  means,  as  I neither 
have  space  nor  inclination  to  enter  into  a sub- 
ject of  such  vast  extent,  and  so  complex,  as 
the  treatment  of  dyspepsia.  I must,  however, 
observe,  that  in  cases  of  muscae  of  long  stand- 
ing, counter-irritation,  by  small  blisters,  or 
mustard  plasters,  to  the  temple  or  forehead,  is 
sometimes  very  serviceable,  in  addition  to  the 
general  treatment. 

The  network,  or  gauze,  which  appears  and 
obscures  vision,  partially  or  totally,  from  over 
exertion  of  the  organs,  and  constitutes  the 
condition  termed  impaired  vision,  results  from 
a partial  or  complete  congestion  of  the  cho- 
roidal vessels,  and  may  occur  in  two  opposite 
states  of  the  circulation  : — 1st,  and  most  fre- 
quently, when  the  action  of  the  heart  and 
arteries  is  below  par  or  feeble  ; 2dly,  when 
the  vessels  are  fully  distended,  and  the  action 
unduly  violent.  The  general  aspect  of  the 
patient,  the  condition  of  the  pulse,  and  the  in- 
fluence of  food  and  position  on  the  vision,  are 
sufficient  to  indicate  the  asthenic  or  sthenic 
forms  of  the  disease.  When  the  former  exists, 
the  patient  is  pale,  and  looks  wearied  ; the 
pulse  is  quick  and  feeble,  being  easily  com- 
pressed ; the  vision  usually  improves  after 
meals,  and  is  relieved  by  the  recumbent  pos- 
ture. In  the  latter,  the  patient  is  florid  and 
flushed  ; the  pulse  is  full,  quick,  and  hard,  and 
the  local  disease  is  aggravated  by  food,  or  by 
the  recumbent  posture.  The  asthenic  disease 
is  produced  by  much  exertion  of  the  eyes  ; 
the  sthenic  arises  from  trivial  use,  or  is  some- 
times induced  merely  by  straining  or  stoop- 
ing. 

In  treating  the  impaired  vision,  which  co- 
exists with  deficient  power,  attention  to  the 
general  health  is  as  essential  to  the  production 
of  any  permanent  benefit,  as  attention  to  the 
affected  organs  ; thus  whilst  the  organs  are 
rested  and  kept  from  the  excitement  of  work 
and  bright  light,  counter-irritation  is  resorted 
to  in  a moderate  degree  ; the  secretions  should 
be  at  the  same  time  properly  regulated,  and 
the  power  improved  by  diet,  and  mild  tonic 
remedies.  For  example,  the  patient  should 
refrain  from  using  the  eyes,  except  for  ordi- 


AMAUROSIS. 


89 


nary  purposes,  as  in  dressing,  walking,  eating, 
&c. ; and  if  there  has  been  uneasiness  or  sense 
of  fulness  in  the  eyes  or  forehead,  blisters 
should  be  applied  to  the  temples  or  to  the 
forehead,  but  not  kept  open.  Small  doses  of 
mercurials,  with  mild  aperients,  and  diapho- 
retics, or  narcotics,  are  necessary,  according 
to  the  state  of  the  digestive  organs,  the  skin, 
or  of  the  nervous  susceptibility  : and  further, 
some  mild  tonic,  as  sarsaparilla,  cusparia, 
cascarilla,  may  be  used  to  promote  appetite, 
and  improve  digestion  : in  delicate  and  young 
persons,  steel  is  often  of  great  service.  The 
diet  should  be  nutritious,  but  not  stimulating  ; 
and  exercise  should  be  taken  in  moderation, 
but  never  so  as  to  create  fatigue. 

The  adoption  of  this  plan  is  easy  in  all 
cases,  except  in  respect  to  one  circumstance, 
which  is  of  great  importance  ; viz. — the  rest 
of  the  eyes.  The  disease  is  extremely  com- 
mon in  those  who  have  to  obtain  their  liveli- 
hood, and  support  a family  also,  by  work 
which  in  many  instances,  cannot  be  followed 
without  much  exertion  of  vision,  but  which 
cannot  be  altogether  given  up.  I have  gene- 
rally found  that  such  cases  can  be  cured  by  re- 
gulating the  labour  of  the  eyes,  and  steadily 
persevering  in  the  other  means  which  I have 
detailed.  By  regulating  the  labour  of  the 
eyes,  I mean  dividing  the  work  so  as  to  pre- 
vent congestion,  and  giving  intervals  of  rest 
for  the  recovery  of  tone  in  the  organs  to  carry 
them  through  a fresh  period  of  employment. 
Thus,  supposing  a patient  can  work  an  hour 
without  the  vision  being  impaired,  but  not 
longer,  he  should  then  be  directed  to  work 
only  for  half  an  hour  at  a time,  and  to  allow 
intervals  of  rest  to  the  eyes,  of  a quarter  of  an 
hour  ; he  can  thus  work  four-fifths  of  his  usual 
time,  while  his  cure  proceeds  at  the  same 
time.  The  period  to  be  employed  at  work, 
and  the  intervals  of  rest,  must  be  regulated  by 
the  character  of  the  affection.  As  a principle, 
however,  it  may  be  laid  down,  that  the  period 
allowed  for  employment  should  always  be 
short  of  that  required  to  create  disturbance  of 
vision  ; but  the  time  designed  for  resting  the 
eyes  should  never  be  less  than  a quarter  of  an 
hour. 

I have  succeeded  in  curing  very  many  cases 
by  this  plan  of  treatment. 

Supposing  that  the  impaired  vision  occurs 
within  half  an  hour  after  the  eyes  have  been 
employed  at  work,  it  is  best  for  the  patient  to 
lay  aside  his  business  for  a week  or  two  until 
the  affection  be  mitigated ; for  he  could  hardly 
adopt  the  plan  above  recommended  in  less 
urgent  cases,  as  the  periods  allowed  for  work 
would  be  too  short  for  him  to  gain  much  ad- 
vantage by  his  labour.  In  all  cases,  use  of  the 
eyes  with  the  aid  of  artificial  light  should  be 
as  much  as  possible  avoided. 

The  impaired  vision  caused  by  a condition 
of  plethora  or  fulness  of  the  vascular  system, 
is  readily  cured  by  lessening  vascular  tension  ; 
by  the  moderate  abstraction  of  blood,  a dimi- 
nution of  diet,  and  attention  to  the  principal 
secretions,  with  rest  of  the  organs  for  a few  days. 


The  fixed  and  permanent  muscae,  I consider 
to  be  the  result  of  the  most  trivial  organic 
change  in  the  choroid ; and  usually  produced 
by  a partial  morbid  enlargement,  or  varicosity  of 
the  choroidal  vessel  or  vessels ; whilst  the  eva- 
nescent muscae  are,  I believe,  created  by  pres- 
sure on  the  retina,  from  a partially  congested 
vessel  or  vessels.  When  the  fixed  muscae  oc- 
cur, with  a general  obscurity  of  vision,  and 
evidence  of  inflammation  of  the  choroid,  they 
may  have  been  produced  by  a morbid  deposit 
in  or  on  the  choroid  which  presses  the  retina. 

I have  come  to  this  conclusion,  in  consequence 
of  finding  that  the  fixed  muscae  in  a field  of 
vision  otherwise  clear  are  rarely  to  be  re- 
moved ; whilst  those  which  exist  with  a gene- 
ral disturbance  of  function  of  the  retina,  fre- 
quently disappear  with  the  inflammatory  action 
of  the  choroid. 

The  appearance  of  one  or  two  dark  and 
fixed  muscae,  without  any  further  disturbance 
of  vision,  is  common,  and  most  frequently  of 
sudden  origin  ; but  occasionally  it  is  preceded 
by  the  evanescent  muscae.  Unless  there  ap- 
pears a tendency  to  an  increase  in  size  or  num- 
ber of  the  muscae,  I now  feel  little  inclination 
to  adopt  any  particular  treatment  for  them,  but 
caution  the  patient  against  the  exciting  causes 
of  choroid  congestion.  I have,  formerly,  in 
numerous  instances,  treated  such  cases  by 
active,  and  by  alterative  and  continued  means, 
with  a view  to  their  cure,  but  with  so  little 
good  result,  that  I am  now  content  to  arrest 
the  progress  of  the  affection  ; and  I find  that 
the  patient  soon  becomes  accustomed  to  the 
muscae,  which  do  not  wholly  impede  his 
vision.  Several  persons  whom  I am  in  the 
habit  of  meeting  often,  have  these  fixed  muscae, 
but  have  become  so  accustomed  to  them,  that 
they  are  scarcely  conscious  of  their  existence 
unless  asked  about  them. 

To  check  the  increase  of  the  fixed  muscae, 
the  treatment  which  has  been  described  as 
successful  in  removing  the  volitant  and  eva- 
nescent muscae,  is  in  principle  that  which  I 
adopt. 

Inflammation  of  the  choroid,  as  a primary 
disease,  either  in  acute  or  chronic  form,  is  not 
very  common,  and  is,  I believe,  but  indiffer- 
ently understood,  being  frequently  confounded 
with  iritis,  of  which  it  may  be  the  cause  ; for 
the  very  intimate  vascular  connexion  between 
the  seats  of  those  diseases  hardly  admits  of  the 
existence  of  inflammation  in  one  without  the 
other  being  rapidly  affected. 

Choroiditis,  therefore,  produces  iritis  ; and 
iritis  produces  choroiditis. 

It  is  a matter  of  considerable  importance  to 
form  a correct  diagnosis,  since  the  success  of 
treatment  in  these  diseases  (as  in  most  others) 
mainly  depends  upon  it.  I shall,  therefore, 
point  out  the  marked  differences  in  the  early 
symptoms,  and  I trust  render  the  diagnosis 
simple. 

In  choroiditis,  disturbance  of  vision  precedes 
any  alteration  in  the  iris,  or  sclerotica;  and 
when  the  iris  becomes  sensibly  affected,  the 
change  in  its  colour,  and  loss  of  brilliancy,  is 
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not  in  proportion  to  the  loss  of  power  in  the 
retina  ; and  the  amaurosis  is  often  nearly  com- 
plete before  any  increased  action  is  apparent 
in  the  sclerotica. 

In  iritis,  change  in  colour  of  the  iris,  loss  of 
brilliancy,  and  even  tubercular  deposit  of  fi- 
brin often  precedes  the  diminution  or  loss  of 
vision ; and  also  an  extensive  injection  of  the 
vessels  of  the  sclerotica  around  the  margin  of 
the  cornea,  and  a considerable  degree  of  con- 
junctivitis may  exist  with  iritis,  and  yet  the 
vision  be  little  disturbed. 

It  must  be  remembered,  however,  that  iritis 
cannot  well  exist  for  many  days  without  the 
disease  extending  to  the  choroid ; and  as  soon 
as  the  choroid  becomes  affected,  vision  is  dis- 
turbed and  soon  destroyed.  If  disturbance  of 
vision  precedes  inflammatory  symptoms  in  the 
iris,  the  disease  has  commenced  in  the  choroid  ; 
but  when  change  in  the  iris  takes  place  before 
amaurotic  symptoms  occur,  the  iritis  is  pri- 
mary, and  the  choroiditis  secondary. 

Before  the  iris  participates  in  the  disease 
originating  in  the  choroid,  the  symptoms  I 
have  described  must,  I conceive,  render  the 
diagnosis  easy ; but  as  soon  as  the  iris,  sclero- 
tica, &c.  become  implicated,  the  origin  of  the 
disease  can  only  be  detected  by  a careful  exa- 
mination into  the  history  of  the  case. 

The  commencement  of  organic  affection  of 
the  choroid,  although  unattended  by  any 
marked  symptoms  of  inflammatory  action,  de- 
mands serious  attention  and  careful  manage- 
ment ; the  patient  being  otherwise  constantly 
liable  to  a sudden  burst  of  inflammation  and 
its  consequences. 

The  existence,  then,  of  a network  or  gauze, 
or  the  appearance  of  large  dark  spots  in  the 
field  of  vision,  unaccompanied  by  pain  or  un- 
easiness, or  by  any  other  evidence  of  increased 
action  in  the  vessels  of  the  conjunctiva  or 
sclerotica,  should  meet  with  prompt  attention 
and  careful  treatment,  by  which  the  integrity 
of  the  organ  may  be,  in  most  instances,  re- 
stored, and,  at  all  events,  useful  vision  pre- 
served. 

The  organ  should  be  perfectly  rested,  and 
kept  from  exposure  to  bright  light  ; counter- 
irritation, by  means  of  blisters  or  tartar  emetic 
ointment,  should  be  created  upon  the  forehead 
or  temple  ; the  diet  should  be  adapted  to  the 
power  of  the  patient,  but  he  should  avoid  sti- 
mulating food  or  drink  (beyond  that  which 
habit  may  have  rendered  necessary),  and 
such  matter  as  is  not  easy  of  digestion,  or  is  in- 
compatible with  the  medicine  employed. 

Medicinal  treatment  should  first  be  directed 
to  correct  errors  in  secretion,  and  restore  the 
disordered  functions, — the  accomplishment  of 
W'hich  is  frequently  sufficient  to  subdue  the 
ocular  disease ; hut  should  the  vision  continue 
disturbed,  the  alterative  mercurial  course 
should  be  adopted,  and  the  local  remedies 
continued.  It  is  very  rarely  necessary  to 
produce  mercurial  action  in  the  system. 

When  the  patient  experiences  a sense  of 
fulness  in  the  eye,  or  pain  or  uneasiness  about 
the  forehead  or  temple,  in  addition  to  the  dis- 


turbance of  vision,  abstraction  of  some  blood, 
by  cupping-glass  or  leeches,  may  be  required, 
and  a more  simple  and  abstemious  plan  of 
diet  should  be  adopted  so  long  as  such  symp- 
toms exist ; and  under  the  continuance  of  this 
symptom,  loss  of  blood  may  be  again  resorted 
to  with  advantage. 

Blood  should  always  be  taken  away  in 
moderation,  and  only  in  sufficient  quantity  to 
relieve  congestion,  but  not  to  affect  the  general 
circulation. 

When  decided  inflammatory  action  occurs, 
the  treatment  must  be  active,  in  proportion  to 
the  symptoms  and  the  powers  of  the  patient. 
I have  observed  that  the  disease  attacks  prin- 
cipally those  of  naturally  feeble  constitution  ; 
therefore,  if  depletion  be  requisite  in  the  com- 
mencement of  treatment,  the  patient  should 
be  most  carefully  watched  during  its  continu- 
ance, so  that  it  may  not  be  carried  beyond  the 
extent  required  to  check  the  acute  symptoms, 
nor  produce  unnecessary  exhaustion.  In  many 
cases,  when  the  disease  is  apparently  acute, 
but  the  power  feeble,  the  loss  of  blood  aggra- 
vates, rather  than  benefits,  the  affection  ; this 
I have  observed  most  frequently  in  young 
and  delicate  females.  I have  known  the  con- 
tinuance of  depletory  treatment  prove  most 
injurious  in  augmenting  the  morbid  action  and 
hastening  the  disorganizing  process. 

Unfortunately,  as  relief  frequently  follows 
the  local  abstraction  of  blood,  the  patient  in 
every  fresh  attack  or  relapse  is  desirous  of 
resorting  to  the  same  treatment  again,  and  the 
medical  attendant,  unacquainted  with  its  in- 
jurious effects,  readily  adopts  it : the  relief  is 
however  of  short  duration  ; another  burst  of 
acute  symptoms  in  a few  days  occurs — the 
same  remedies  are  again  resorted  to,  with 
similar  effect,  but  the  patient  is  further  re- 
duced in  power,  and  the  local  disease  has 
made  some  progress  in  disorganization  ; under 
continuance  of  this  treatment  the  patient  suf- 
fers from  repeated  attacks  of  the  acute  kind, 
each  of  which  produces  an  increase  in  the 
amaurosis,  and  eventually  vision  is  completely 
destroyed,  while,  at  the  same  time,  the  gene- 
ral health  is  materially  deranged,  if  not  per- 
manently injured. 

I have  seen  several  very  distressing  cases  of 
permanent  amaurosis  resulting  from  such  treat- 
ment ; and  I have  also  known  many  instances 
in  which  the  disease  has  been  arrested  and 
vision  preserved,  by  raising  and  maintaining 
the  general  power,  and  pursuing  the  medical 
treatment  which  I have  recommended,  after 
many  weeks  of  depletion  had  failed  to  produce 
the  desired  effect. 

I much  wish  that  I had  space  to  illustrate 
these  observations  by  cases. 

The  chronic  'form  of  the  disease  often  pro- 
ceeds in  such  an  insidious  manner  that  amau- 
rosis may  be  produced  in  one  eye  without  the 
patient  being  conscious  of  anything  more  than 
the  muscae  or  spots  which  occur  in  the  early 
part  of  the  affection  ; this,  however,  happens 
very  rarely  ; but  frequently  patients  allow  the 
disease  to  proceed  to  the  extent  of  destruc- 
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tion  of  useful  vision  in  one  eye  before  they 
seek  relief,  in  consequence  of  not  suffering 
from  pain.  A similar  insidious  form  of  the 
disease  may  also  go  on,  after  the  acute  stage 
has  been  arrested,  but  when  the  morbid  action 
has  not  as  yet  been  perfectly  subdued. 

Before  the  amaurosis  becomes  perfect,  the 
greater  number  of  these  cases  can  be  remedied 
or  much  benefited  by  a steady  perseverance 
in  the  alterative  course,  with  attention  to 
diet,  to  the  condition  of  the  secretions,  and 
rest  of  the  organ ; now  and  then  it  is  neces- 
sary to  produce  slight  mercurial  action,  and 
maintain  it  for  a short  time. 

These  remarks  are  suited  not  only  to  those 
cases  in  which  the  pupil  remains  clear,  but  even 
to  those  in  which  the  capsule  of  the  lens  has  be- 
come opake,  or  covered  by  an  opake  deposit, 
and  adheres  to  the  pupillary  margin  of  the 
iris,  supposing  that  perception  of  light  re- 
mains, and  the  globe  retains  its  usual  firmness, 
elasticity,  and  figure. 

I believe  that  many  of  the  last  mentioned 
cases  may  be  remedied  by  the  union  of  medi- 
cal treatment  with  operation,  which  would  be 
lost  by  operative  proceeding  alone  ; the  eye 
being  much  less  disposed  to  inflammation  after 
the  medical  course,  whereas  without  it  the 
operation  will  generally  excite  a fresh  morbid 
action  which  will  defeat  its  intention. 

When  the  disease  has  produced  a complete 
state  of  amaurosis,  so  that  the  perception  of 
light  is  destroyed,  the  case  is  not  entirely 
hopeless,  unless  the  globe  be  hard,  and  the 
selerotic  has  in  part  given  way  (staphyloma 
sclerotic®),  or  when,  on  the  contrary,  it  has 
become  soft  and  Somewhat  diminished  in  size  ; 
for  when  the  affection  is  of  very  long  continu- 
ance, the  retina  and  vitreous  body  become 
sometimes  implicated  in  the  morbid  action, 
and  partial  atrophy  ensues.  If,  in  fact,  the 
globe  possesses  its  natural  firmness  and  elas- 
ticity, and  the  pupil  be  clear,  I consider  it 
worth  while  to  give  a fair  trial  to  mercurial 
treatment,  provided  that  the  age  and  power  of 
the  patient  admit  of  its  adoption  without  risk. 
The  treatment  required  is  severe,  but  attended 
with  much  less  risk  than  would  be  supposed, 
when  carefully  conducted.  It  consists  in  es- 
tablishing a full  and  free  mercurial  action,  and 
sustaining  it  for  several  weeks  or  months ; at 
the  same  time,  however,  power  must  be  main- 
tained by  good  nutritious  diet  and  a moderate 
quantity  of  stimulus.  I consider  that  the  safety 
of  the  treatment  and  its  efficacy  depend  very 
greatly  upon  the  support  of  the  general  power, 
for  whilst  this  is  properly  sustained,  I believe 
that  the  remedy  cannot  produce  any  general 
injurious  effect,  though  its  operation  upon  the 
local  disease  may  proceed  most  beneficially. 
Unless  the  general  power  be  maintained,  the 
effects  of  the  mercurial  action  on  the  system 
are  extremely  distressing  and  injurious  ; and 
it  can  rarely  be  continued  long  enough  to 
remedy  the  amaurosis. 

These  observations  result  from  great  prac- 
tical experience,  not  only  in  ophthalmic  dis- 
ease, but  in  other  surgical  affections,  in  which 


the  continued  and  full  use  of  mercury  is  of  the 
greatest  use  in  arresting  and  subduing  diseased 
action. 

The  plan  of  treatment  should  be  as  follows : 
Confine  the  patient  to  his  house  or  room,  and 
ascertain  if  the  principal  functions  are  pro- 
perly  performed,  and  if  not,  let  any  error  be 
corrected  before  the  mercurial  course  be  com- 
menced. When  the  patient  is  in  a fit  con- 
dition, begin  with  small  doses  of  one  of  the 
mild  preparations  of  mercury,  as  the  hydrarg. 
c.  creta,  or  the  oxide  of  mercury  ; and  allow 
a form  of  diet  equal  to  that  which  the  patient 
has  been  generally  accustomed  to,  but  forbid 
the  use  of  vegetable  acids,  greens,  uncooked 
vegetables,  or  such  articles  of  food  as  may 
be  likely  to  interfere  with  the  operation  of 
the  mercury.  Watch  the  condition  of  the 
secretions,  and  suspend  the  use  of  the  medi- 
cine under  any  attack  of  diarrhoea,  or  disturb- 
ance of  stomach  or  bowels  ; and  do  not  re- 
sume its  exhibition  until  the  disturbance  be  cor- 
rected, either  by  aperients,  in  case  of  irritating 
secretion,  or  aromatics  and  absorbents  when 
there  is  only  inordinate  secretion.  The  mer- 
curial preparations  should  be  varied  and  com- 
bined with  narcotics,  to  prevent,  if  possible, 
irritation  of  the  digestive  organs  or  alimentary 
canal ; and  if  this  cannot  be  avoided,  the  inter- 
nal use  of  the  remedy  must  be  abandoned,  and 
the  external  employment  of  it  by  friction  re- 
sorted to. 

As  the  operation  of  the  mercury  becomes 
manifest  on  the  system,  by  a spongy  and  ten- 
der state  of  the  gums,  it  often  happens  that 
the  patient  becomes  depressed  and  irritable, 
and  requires  an  improvement  in  diet,  or  a little 
more  stimulus,  to  keep  up  his  power  ; and  oc- 
casionally I have  given  some  bitter  and  am- 
monia with  good  effect.  The  mercury  should 
never  be  pushed  during  general  depression  or 
irritability ; but,  if  possible,  the  action  obtained 
should  be  maintained,  and  as  soon  as  general 
circumstances  will  permit,  the  action  of  the 
medicine  should  be  gradually  increased,  until 
a full  effect  be  produced,  and  a free  discharge 
of  saliva  occurs. 

When  the  tenderness  of  the  mouth  prevents 
the  patient  from  taking  solid  food,  nutriment 
should  be  frequently  given  in  a soft  or  fluid 
state  ; milk,  eggs,  good  plain  soups,  jelly, 
panada,  &c.,  will  afford  ample  support  ; the 
extreme  tenderness  of  the  mouth  may  be 
much  relieved  by  a gargle  of  alum,  or  of  chlo- 
ride of  soda,  or  by  sipping  some  cool  mucila- 
ginous fluid. 

Although  in  most  instances  some  improve- 
ment takes  place  in  the  case,  during  the  de- 
velopment of  the  mercurial  action,  yet  occa- 
sionally, no  perceptible  change  occurs  until  the 
full  effect  of  the  medicine  has  been  kept  up 
for  some  time.  I have  known  three  weeks 
elapse  from  the  commencement  of  a full  state 
of  salivation  before  any  marked  beneficial 
change  in  the  amaurosis  has  been  perceived. 
The  treatment  should  not,  therefore,  be  aban- 
doned under  a month’s  trial. 

Cases  of  complete  amaurosis,  from  cho- 
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roiditis,  are  very  rare,  without  such  evidence 
of  disorganization  as  would  forbid  even  mild, 
much  more  severe  treatment ; I have,  how- 
ever, seen  a few  cases  in  which  much  benefit 
has  been  obtained  by  the  plan  of  treatment 
that  I have  detailed,  and  although  it  has  failed 
in  some  instances,  the  success  of  it  has  been 
such  as  to  warrant  its  recommendation. 

One  of  the  first  cases  of  this  kind  that 
came  under  my  care,  was  in  a powerful  man 
about  thirty-eight  years  of  age,  from  the  north 
of  Ireland,  who  was  sent  to  me  by  my  late 
excellent  friend,  Dr.  Babington  ; he  had  been 
amaurotic  for  seven  years,  and  had  lost  the 
perception  of  light  ; but  the  globes  possessed 
their  natural  firmness  and  elasticity ; the 
pupils  were  clear  but  irregular,  from  many 
points  of  adhesion  between  the  pupillary  mar- 
gin of  the  iris,  and  the  anterior  capsule  of  the 
lens  ; the  irides  were  discoloured  and  dull, 
and  he  had  the  vacant  aspect  of  a blind  per- 
son. I admitted  him  into  the  infirmary  (then 
in  Charter-house  Square),  and  put  him  under 
mercurial  treatment,  with  a nutritious  diet  ; 
as  soon  as  the  mouth  became  tender,  a consi- 
derable degree  of  sclerotitis  occurred,  with 
pain  and  tenderness  of  the  eyeballs  ; the  plan 
was,  however,  steadily  continued,  and  some 
belladonna  was  applied  night  and  morning  to 
each  eyebrow  ; he  soon  became  sensible  of 
light,  and  gradually  acquired  the  power  of 
discerning  surrounding  objects,  and  at  the 
same  time  the  adhesions  between  the  iris  and 
the  capsule  of  the  lens  began  to  give  way,  and 
the  pupils  to  reassume  their  natural  figures, 
by  degrees  the  vision  improved,  all  appear- 
ance of  inflammatory  action  subsided,  the  pu- 
pils became  nearly  regular,  and  the  irides 
brilliant  ; the  full  mercurial  action  was  kept 
up  for  above  sixteen  weeks,  when  the  amau- 
rosis was  completely  subdued,  and  his  vision 
perfect.  For  sixteen  weeks  he  discharged 
about  a pint  and  a half  of  saliva  daily  ; but  in 
spite  of  the  severe  treatment,  he  came  out  of 
the  course  improved  in  appearance,  and  evi- 
dently increased  in  bulk. 

In  one  other  case,  I have  known  a perfect 
recovery  from  complete  amaurosis  under  simi- 
lar treatment  ; and  in  other  instances  a useful 
degree  of  vision  has  been  obtained. 

When  the  patient  retains  the  perception  of 
light,  or  of  large  objects,  the  prospect  of  re- 
covery from  the  treatment  recommended  is 
much  greater  than  in  the  cases  of  complete 
amaurosis. 

The  existence  of  capsular  cataract,  or  opake 
deposit,  on  the  capsule  of  the  lens,  renders  the 
recovery  by  medical  treatment  alone  very  im- 
probable ; but,  as  I have  observed,  many  of 
these  cases  may  be  greatly  benefited  by  me- 
dical and  surgical  treatment  combined. 

In  those  instances  in  which  a perception  of 
light  remains,  although  the  pupil  be  obscured 
(but  without  other  evidence  of  disorganization), 
I should  recommend  a mercurial  course,  pro- 
portioned to  the  power  of  the  patient  ; after 
which,  by  careful  operative  proceeding,  vision 
may  be  frequently  restored  to  a useful  though 


very  rarely  to  a perfect  extent.  The  limits  of 
the  present  paper  forbid  my  entering  into  the 
description  of  the  appropriate  operations. 

The  existence  of  staphyloma  sclerotica} 
with  amaurosis,  as  a consequence  of  choroi- 
ditis, renders  the  case  nearly  hopeless  ; but 
whilst  any  useful  vision  remains  (which  is 
possible),  it  may  be  perhaps  preserved  by  the 
treatment  already  described.  A softened  and 
shrunken  globe  indicates  extension  of  the  dis- 
ease from  the  choroid  and  iris  to  the  retina 
and  vitreous  body,  and  such  a case  is  past 
relief  from  medical  or  surgical  skill. 

INFLAMMATION  OF  THE  GLOBE. 

Inflammatory  action  occasionally  takes  place 
simultaneously  in  all  the  tunics,  and  in  the 
principal  humours  or  their  membranes. 

Symptoms. — Severe  and  continued  pain  in 
the  eyeball  and  about  the  orbit,  with  fre- 
quent dartings  which  extend  to  the  brain,  and 
produce  excruciating  suffering.  A sense  of 
tension  of  the  globe,  as  if  it  would  burst,  with 
excessive  tenderness,  and  constant  scintilla- 
tions or  flashings  of  light ; a sense  of  difficulty 
in  moving  the  eye,  and  an  aggravation  of 
pain  by  attempt  to  move  it ; secretion  at  first 
lessened,  and  sometimes  afterwards  profuse  ; 
after  a short  time,  swelling  and  tension  of  the 
palpebrae  takes  place,  and  the  patient  feels  in- 
crease of  suffering  when  recumbent. 

Appearances. — Palpebrae  swollen  and  red  ; 
globe  appears  projecting ; the  vessels  of  the 
conjunctiva  and  sclerotic  distended  with  red 
blood,  so  as  to  present  a dark  red  surface ; 
cornea  slightly  hazy  ; iris  dull  and  discoloured  ; 
pupil  dilated  and  irregular  or  oblong  ; motions 
of  iris  destroyed  ; pupil  of  a muddy  and  gene- 
rally dirty  green  hue. 

This  disease  occurs  at  the  same  period  of 
life,  and  under  the  same  circumstances  as  the 
acute  form  of  glaucoma,  of  which  I consider 
it  to  be  an  aggravated  and  extended  form. 

The  destruction  of  vision  by  it  is  so  rapid 
and  complete,  that  medical  and  surgical  skill 
avails  little  in  preventing  amaurosis  ; but  the 
suffering-  may  be  mitigated,  and  the  inflamma- 
tory action  subdued,  by  the  same  plan  of  treat- 
ment that  I have  described  as  necessary  in 
acute  glaucoma.  The  disease  is  protracted 
under  the  use  of  such  remedies  as  tend  mate- 
rially to  lessen  general  power. 

LESIONS  OF  THE  RETINA. 

Such  accidents  affecting  the  retina  alone, 
are,  I believe,  extremely  rare,  as  some  of  the 
other  textures  almost  invariably  suffer  at  the 
same  time. 

I have  already  pointed  out  how  amaurosis 
occurs,  from  very  trivial  violence  which  does 
not  produce  any  apparent  disorganization  ; and 
it  may  therefore  be  imagined  that  more  se- 
vere injury  which  occasions  lesion  of  the  re- 
tina would  always  be  attended  with  destruc- 
tion of  its  functions,  or  that  amaurosis  would 
inevitably  ensue. 

Such  is  not,  however,  the  constant  result  of 
severe  injury,  as  regards  the  entire  retina,  for 
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I have  several  times  found  that  the  loss  of 
function  has  been  confined  to  that  portion 
alone  of  the  retina  in  which  disorganization 
has  been  produced  by  the  injury. 

I have  observed  the  same  fact  in  these  cases, 
as  in  those  in  simple  concussion,  viz. : that  if 
all  perception  of  light  be  lost  immediately  after 
the  receipt  of  injury,  a perfect  state  of  amau- 
rosis remains,  but  if  perception  of  light  exists, 
the  recovery  of  some  useful  or  good  vision  is 
probable  ; but  the  surgeon  should  be  cautious 
in  forming  his  prognosis  in  consequence  of  the 
risk  from  subsequent  inflammation.  The  ex- 
tent of  organic  lesion  may  in  some  measure 
guide  the  opinion  of  the  surgeon.  I have 
found  the  lesions  of  the  deeper  tunics  more 
manageable  under  the  subsequent  inflamma- 
tion, than  rupture  or  laceration  of  the  scle- 
rotic ; indeed  I hardly  recollect  an  instance 
of  the  latter  form  of  injury  in  which  vision  has 
been  preserved. 

The  inflammatory  action  in  the  choroid  and 
iris  is  readily  controlled  by  moderate  deple- 
tion, and  the  use  of  mercury,  but  that  of  the 
sclerotic  often  continues  in  spite  of  the  utmost 
care  of  the  surgeon ; it  induces  much  distress 
and  suffering,  and  eventually  other  textures 
become  involved  in  the  diseased  action,  a 
general  chronic  inflammation  of  the  globe  is 
induced,  and  atrophy  ensues.  Such  has  been 
the  termination  of  a large  majority  of  the  cases 
of  ruptured  sclerotic  which  have  come  under 
my  observation ; even  in  some  in  which  I have 
had  sanguine  hopes  of  preserving  useful  vision 
(the  larger  portion  of  the  retina  having  re- 
tained its  functions  nearly  complete,  for  some 
time  subsequent  to  the  receipt  of  the  injury), 
a slow  inflammation  has  always  defeated  my 
expectations,  although  I have  taken  every 
pains  to  prevent  it.  After  severe  injury  to 
the  globe  the  iris  often  remains  tremulous. 

FUNCTIONAL  DISTURBANCE  OF  THE  ORBITAL 
PORTION  OF  THE  OPTIC  NERVE. 

That  portion  of  the  optic  nerve  which  is 
situated  in  the  cavity  of  the  orbit  has  occa- 
sionally its  functions  disturbed  by  pressure 
arising  from  disease  of  the  osseous  parietes  of 
the  cavity,  or  from  morbid  growths  or  enlarge- 
ments within  it ; as  by  nodes,  various  forms  of 
tumours,  aneurism,  &c.,  or  from  suppuration. 

There  is  frequently  some  difficulty  in  de- 
ciding on  the  precise  nature  of  a disease  in  the 
orbit ; but  it  rarely  happens  that  there  is  any 
doubt  of  the  cause  of  the  amaurosis  in  such 
cases  : for  example,  the  globe  may  be  pro- 
truded, and  vision  be  disturbed  or  lost,  and 
the  surgeon  may  be  able  readily  to  distinguish 
some  morbid  growth  in  the  orbit  which  occa- 
sions the  protrusion  of  the  globe,  and  disturbs 
the  functions  of  the  optic  nerve ; but  he  may 
have  great  difficulty  in  determining  whether 
such  growth  be  of  a fatty  nature,  encysted,  or 
of  a fibrous  character. 

The  diagnosis,  therefore,  as  regards  the 
amaurosis  is  simple,  but  the  prognosis,  from 
the  obscurity  of  the  disease,  or  rather  of  the 
cause,  is  frequently  difficult. 


The  amaurosis,  in  all  such  cases,  is  slow  in 
its  progress,  and  rarely  complete,  excepting 
when  the  optic  nerve  becomes  implicated  in 
the  diseased  action,  and  some  organic  change 
is  produced  in  it. 

Unless  I were  to  enter  into  a full  explana- 
tion of  the  diseases  of  the  orbit,  I could  not, 
with  any  utility,  describe  their  treatment,  and 
in  doing  the  former,  I should  far  exceed  the 
scope  and  limits  of  the  present  paper. 

ORGANIC  DISEASE  OF  THE  OPTIC  NERVE. 

Organic  change  in  the  optic  nerve  is  ex- 
tremely rare ; whether  as  resulting  from  dis- 
ease which  commences  in  it,  or  extending  to  it 
from  the  orbit,  or  even  as  the  effect  of 
violence. 

If  we  could  distinguish  accurately  the  symp- 
toms which  attend  the  commencement  of  the 
morbid  action  which  leads  to  organic  change 
in  the  texture  of  the  optic  nerve,  we  might 
adopt  some  decided  plan  of  treatment ; but  I 
do  not  know  of  any  means  of  effecting  this  ; 
and  when  the  change  has  taken  place,  either 
from  morbid  action  or  from  organic  lesion,  the 
amaurosis  cannot  be  benefited  by  medical  or 
surgical  skill. 

Most  of  the  organic  changes  found  in  the 
orbital  portion  of  the  optic  nerve  do  not  ori- 
ginate in  it,  but  are  consequent  upon  disease 
which  begins  in  the  retina,  or  cerebral  parts  of 
the  nervous  apparatus  of  vision. 

FUNCTIONAL  AMAUROSIS  FROM  CEREBRAL 
DISTURBANCE. 

This  form  of  amaurosis  is  seldom  complete 
or  perfect,  the  function  of  vision  being  either 
partially  interrupted,  or  generally  obscured, 
but  not  destroyed. 

Symptoms. — The  patient  either  loses  the 
perception  of  a part  or  parts  of  a large  object ; 
thus  he  may  see  the  upper  half  of  a face  with- 
out being  able  at  the  same  time  to  distinguish 
the  lower  half  (hemiopia— visus  dimidiatus,)or 
he  may  be  able  to  perceive  one  side  of  the 
face  only, — or  the  central  part  may  be  dis- 
tinct whilst  the  lateral  portions  are  invisible  ; 
or  further,  on  the  contrary,  the  lateral  parts 
may  appear,  whilst  the  centre  is  obscured. 
Sometimes  the  extent  of  the  amaurosis  con- 
tinues the  same  through  the  attack,  but  in 
other  instances  it  increases  so  as  to  extend 
over  the  whole  of  the  field  of  vision. 

In  these  cases  there  is  not  any  appearance 
of  spot,  spots,  web,  gauze,  cloud,  or  other 
seeming  intervening  matter  between  the  eye 
and  object,  as  in  choroiditis,  but  part  or  parts 
of  the  object  are  distinguished  but  very 
faintly,  or  are  quite  invisible. 

Severe  general  headach,  either  precedes  or 
follows  the  above  symptoms,  and  the  patient 
also  suffers  from  nausea,  with  loss  of  appetite 
and  general  depression  and  chilliness. 

The  amaurotic  affection  seldom  continues 
beyond  a few  hours,  and  evidently  depends 
upon  an  irregular  state  of  cerebral  circulation 
sympathetic  with  the  gastric  or  hepatic  irrita- 
tion or  derangement. 
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Appearances. — The  pupil  is  usually  some- 
what dilated  and  the  look  rather  vacant,  and 
the  patient  is  pallid  and  cold. 

I have  myself  experienced  this  form  of 
amaurosis  several  times  ; I had  two  or  three 
attacks  of  it  before  the  age  of  puberty— they 
became  more  frequent  about  the  adult  period, 
and  have  latterly  been  of  rare  occurrence.  With 
me  the  amaurosis  has  always  preceded  the 
headach,  and  nausea,  &c.  and  has  been  evidently 
caused  by  gastric  irritation  ; but  it  has  often 
come  on  at  a time  when  the  secretions  were 
regular,  and  when  the  form  had  been  of  simple 
and  plain  kind. 

I have  been  consulted  by  several  fellow- 
sufferers  of  both  sexes,  and  in  some  the  cere- 
bral pain  has  preceded  the  disturbance  of 
vision,  whilst  in  others  it  has  occurred  subse- 
quently ; and  in  a few  the  irritability  of  the 
stomach  has  been  excessive  and  attended  with 
violent  vomiting. 

I have  remarked  in  my  own  case,  and  have 
found  by  inquiry  in  others,  that  the  portions 
of  nerve  affected  are  not  the  same  in  each 
attack,  but  that  the  obscurity  takes  place  in 
different  positions  and  varies  in  its  extent  at 
different  times. 

I have  known  a similar  form  of  amaurosis 
produced  by  the  irregular  cerebral  circulation 
which  sometimes  follows  concussion  of  the 
brain  ; the  affection  has  then  been  more  con- 
tinued, and  of  more  gradual  development, 
attended  by  giddiness,  headach,  noise  in  the 
ears,  irritable  stomach,  &c.,  symptoms  which 
cannot  fail  to  indicate  the  nature  of  the 
disease,  when  viewed  in  connexion  with  the 
history  of  the  case. 

Treatment. — The  cases  depending  upon 
gastric  disturbance  are  best  remedied  by  an 
emetic,  followed  by  an  active  purge,  or  by  a 
dose  of  mercurial  and  opium,  and  a draught 
of  senna  and  some  alkaline  purgative  salt  a 
few  hours  after  ; I have  generally  adopted  the 
latter  plan,  and  have  seldom  found  it  neces- 
sary to  repeat  the  dose  ; but  on  two  or  three 
occasions  when  I have  neglected  to  attend  to 
the  attack  at  first,  its  recurrence  three  or  four 
days  in  succession  has  at  length  compelled  me 
to  do  so ; and  I have  been  obliged  then 
usually  to  take  two  or  three  doses.  Attention 
to  diet  forms  a necessary  part  of  the  treat- 
ment ; the  patient  should  be  careful  as  regards 
both  quality  and  quantity  of  food  for  some 
time. 

This  affection,  when  caused  by  concussion, 
disappears  as  the  cerebral  circulation  recovers 
its  balance  under  the  ordinary  treatment. 

ORGANIC  AMAUROSIS  FROM  DISEASE  OF  THE 
BRAIN  OR  ITS  MEMBRANES. 

I have  seen  a few  examples  of  incomplete 
or  partial  amaurosis  resembling  that  described 
as  functional  with  visus  dimidiatus,  &c.,  but  of 
continued  character,  and  unattended  by  gastric 
irritation  or  disturbance  ; I place  it  under  the 
head  of  organic  disease,  as  I consider  it  to  re- 
sult not  merely  from  an  altered  circulation, 
but  to  be  caused  by  a morbid  deposit. 


I have  seen  only  three  cases  of  this  kind, 
and  in  each  the  obscurity  or  loss  of  vision  was 
partial,  and  the  pupils  rather  dilated,  with 
sluggish  irides,  but  no  perceptible  change  in 
humour  or  tunic  : the  disease  was  of  slow 
progress,  and  affected  one  eye  more  than  the 
other. 

Each  patient  had  been  the  subject  of  sy- 
philis, and  evinced  some  constitutional  taint 
liaving  periostitis  or  affection  of  the  throat, 
or  cutaneous  eruption. 

The  indication  for  treatment  was,  therefore, 
tolerably  plain  : mercury  was  administered 
with  care,  (as  I have  previously  described) 
and  with  the  best  effect  in  removing  the  im- 
perfection of  vision,  as  well  as  the  other  evi- 
dences of  syphilitic  taint. 

Amaurosis  resulting  from  organic  cerebral 
mischief  presents  great  variety  in  symptoms 
according  to  the  seat,  the  nature,  and  extent 
of  the  change. 

1.  There  may  be  partial  or  complete,  im- 
perfect or  perfect  loss  of  vision  without  any 
alteration  in  function  in  any  part  of  the  struc- 
tures of  the  eye  or  its  appendages  except  the 
retina,  and  without  any  visible  organic  change 
in  the  retina  itself ; even  the  iris  may  act 
freely  and  rapidly  although  there  be  little  or 
no  perception  of  light,  though  most  fre- 
quently the  pupil  is  dilated  rather  more  than 
natural  and  the  iris  moves  tardily. 

Such  a form  of  amaurosis  may  have  been 
preceded  by  headach  or  giddiness,  and  have 
been  rapid  in  its  progress,  or  have  occurred 
very  gradually  without  any  marked  sjmiptom 
of  cerebral  disturbance  : the  latter,  I think,  is 
most  common. 

Under  such  circumstances  one  eye  is  often 
affected  without  the  other,  and  if  both  are  at- 
tacked, the  amaurosis  is  more  rapid  in  one  than 
in  the  other,  and  frequently  at  the  commence- 
ment of  the  disease  the  field  of  vision  is  not 
equally  obscure. 

As  the  amaurosis  increases,  the  symptoms 
indicating  cerebral  mischief  sometimes  be- 
come developed,  and  the  patient  usually  ac- 
quires the  vacant  aspect  which  is  so  general  in 
blind  persons. 

When  the  amaurosis  occurs  rapidly  the 
symptoms  of  cerebral  disturbance  are  usually 
more  marked  than  when  it  is  of  slow  pro- 
gress. 

2.  With  the  disturbance  of  vision  there 
may  be  an  occasional  or  constant  appearance 
of  double  objects  when  the  two  eyes  are  em- 
ployed, and  this  double  vision  will  be"gene- 
rally  more  evident  when  the  patient  directs 
his  attention  to  any  object  immediately  before 
him  ; whilst  in  a lateral  direction  objects  may 
appear  single. 

The  double  vision  in  such  cases  is  a conse- 
quence of  loss  of  muscular  power,  by  which 
the  parallel  motion  of  the  two  eyes  is  in  part 
destroyed,  and  a squint  (strabismus)  is  pro- 
duced. When,  therefore,  the  patient  regards 
an  object  directly  in  front  of  him,  the  axis  of 
the  organs  not  being  parallel,  the  object 
viewed  is  reflected  upon  portions  of  the  retina 
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which  do  not  correspond,  or  rather  which 
have  not  been  previously  associated,  and  a 
double  impression  results. 

Most  frequently  the  strabismus  affects  one 
eye  only ; but  I have  seen  partial  and  com- 
plete paralysis  of  some  of  the  muscles  apper- 
taining to  each. 

The  direction  of  the  squint,  or  the  direction 
of  the  axis  of  vision  of  the  affected  globe,  of 
course  depends  upon  the  seat  and  extent  of 
the  muscular  paralysis. 

I have  frequently  observed  the  degree  of 
strabismus  to  be  so  slight  that  it  would  pro- 
bably escape  ordinary  observation,  especially 
under  a lateral  or  oblique  view  of  the  eyes  ; 
but  it  is  more  commonly  so  obvious  that  it 
must  attract  the  attention  of  the  medical 
attendant  on  a superficial  inspection. 

It  may  be  proper  to  observe  that  strabismus 
is  frequent  from  other  causes  ; when  it  usually 
precedes  the  amaurosis,  (imperfection  of  vision 
being  the  result  of  the  strabismus,)  and  affects 
only  the  eye  which  has  its  movements  impeded 
or  irregularly  performed. 

3.  Of  the  nerves  w'hich  supply  the  muscles  of 
the  globe,  &c.,  the  third  and  sixth  are  most 
frequently  influenced  by  cerebral  disease.  I 
have  not  been  able  to  detect  paralysis  of  the 
fourth,  and  believe  that  the  position  of  its 
origin  and  its  course  in  the  cranium  render  it 
little  liable  to  be  implicated  in  the  most  fre- 
quent cerebral  disorders. 

The  third  nerve  is  the  one  w'hich  most  fre- 
quently suffers,  and  the  muscles  to  which  it  is 
distributed  have  their  powrer  diminished  or 
destroyed ; and  according  to  the  degree  in 
which  the  paralysis  exists  the  following  symp- 
toms are  more  or  less  developed. 

The  superior  lid  drops,  the  globe  is  ab- 
ducted and  slightly  depressed,  so  that  the 
axis  of  vision  has  a direction  outwards  and 
slightly  downwards,  from  the  action  of  the 
abductor  and  superior  oblique  muscles,  which 
alone  retain  their  ordinary  power  ; the  pupil 
is  somewhat  dilated,  and  the  iris  moves  very 
sluggishly  or  is  fixed,  and  the  vision  is  imper- 
fect ; and  if  the  patient  has  sufficient  power  of 
vision  to  distinguish  objects  of  moderate  size 
with  the  affected  eye,  such  objects  appear 
double  when  regarded  with  both  eyes,  except 
when  in  such  a position  that  the  axis  of  the 
sound  eye  is  necessarily  rendered  parallel  to 
that  which  is  nearly  fixed  in  the  direction  I 
have  mentioned  ; it  is  generally  necessary  to 
rai  e the  superior  eyelid  to  expose  the  globe 
and  ascertain  many  of  the  appearances  de- 
scribed ; and  if  the  patient  endeavours  to 
move  about  when  the  lid  is  supported  by  the 
finger  he  is  not  only  confused  by  the  double 
vision  but  suffers  from  giddiness. 

In  consequence  of  the  falling  of  the  superior 
palpebra,  the  disease  has  been  named  Ptosis, 
(from  irtirrw,  to  fall). 

The  pupil  being  invariably  dilated  in  these 
cases  proves,  I think,  that  the  branch  of  the 
third  nerve  which  joins  the  lenticular  gan- 
glion is  distributed  to  the  iris,  and  has  a ma- 
terial influence  on  its  motions  ; and  further, 


the  position  of  the  globe  with  the  axis  of 
vision  directed  outwards  and  a little  down- 
wards proves  that  the  action  of  the  superior 
oblique  muscle  aids  in  directing  the  eye  down- 
wards and  outwards. 

Paralysis  of  the  sixth  nerve  is  much  less 
frequent,  and  causes  the  axis  of  vision  to  be 
inclined  inwards  towards  the  nose  ; and  w'hen 
combined  with  amaurosis  the  pupil  is  not  al- 
ways dilated,  but  most  frequently  of  natural 
size,  and  obeys  the  influence  of  light  ; the  iris 
is  however  rarely  so  active  as  is  natural. 

4.  There  may  be  amaurosis  with  a fixed 
and  protruding  eyeball,  and  at  the  same  time 
dropping  of  the  superior  lid,  and  dilated  and 
fixed  pupil ; this  results  from  paralysis  of  all 
the  ocular  muscles,  and  the  globe  having  lost 
the  support  of  the  recti  muscles,  either  falls 
forwards  or  is  in  a degree  projected  by  the 
elastic  cellular  structure  w’hich  exists  at  the 
back  of  the  orbit. 

These  various  modifications  of  amaurosis 
are  caused  by  some  cerebral  pressure,  as 
thickening  of  membrane  or  bone,  effusions  of 
fibrin,  pus,  or  serum,  as  extravasation  of 
blood,  as  the  growth  of  various  tumours  ; or 
they  may  be  produced  by  the  morbid  change 
which  has  been  termed  raviollisevicut. 

There  are  usually  some  general  circum- 
stances connected  with  the  cerebral  mischief 
which  may  aid  materially  in  the  diagnosis 
when  the  case,  as  regards  the  amaurotic 
disease,  is  otherwise  obscure.  Thus  the  at- 
tack may  have  been  preceded  by  mental  irri- 
tability and  disinclination  to  employ  the  mind, 
and  there  may  be  sensible  loss  of  muscular 
pow'er,  with  the  commencement  and  progress 
of  the  amaurosis. 

The  pulse  is  usually  slow  and  laboured,  but 
compressible  ; the  extremities  are  cold  and 
the  surface  pallid,  and  the  patient  frequently 
has  cramps  when  recumbent,  and  snores  much 
during  sleep.  There  is,  in  fact,  general  evi- 
dence of  diminished  nervous  susceptibility,  in 
the  want  of  activity  in  the  principal  functions, 
in  most  cases,  and  in  the  majority  some  symp- 
toms which  may,  under  patient  investigation, 
enable  the  medical  man  to  form  a correct 
diagnosis  ; the  importance  of  which  will  be 
made  evident  shortly. 

Syphilis  and  scrofula  dispose  to  organic 
disease  of  bone  and  membrane,  which  may  oc- 
casion cerebral  pressure  and  amaurosis,  and 
the  latter  predisposes  to  the  formation  of 
tumours  in  the  substance  of  the  brain,  • or  in 
connexion  with  its  tunics. 

Causes. — Injuries  to  the  head,  the  effects  of 
which  are  often  very  remote  ; fevers,  with 
cerebral  determination ; coup  de  soleil;  in- 
temperance, gluttony,  violent  anger,  excess  of 
mental  labour,  and  excitement,  are  the  more 
immediate  causes  of  cerebral  mischief : whilst 
the  sudden  arrest  of  any  material,  natural,  or 
habitual  secretion  or  discharge,  or  the  sup- 
pression of  any  long-standing  or  extensive 
disease,  or  anything  which  produces  a sudden 
tension  of  the  vascular  system,  predisposes  to 
similar  disease,  and  favours  the  occurrence  of 
15 
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apoplexy  or  the  development  of  slow  inflam- 
matory action  : now  and  then  we  find  an 
apoplectic  diathesis,  without  any  peculiarity  of 
vascular  action  generally ; but  the  most  in- 
sidious cases  are  those  in  which  the  disease  is 
induced  by  mental  labour  or  anxiety  not  in 
great  excess,  but  in  persons  subject  to  frequent 
or  continued  derangement  of  stomach,  liver,  or 
some  important  part  or  parts  of  the  alimen- 
tary apparatus. 

Amaurosis  from  cerebral  disease  of  organic 
kind  is  frequent  during  dentition,  and  often 
occurs  very  suddenly,  as  other  parts  some- 
times become  paralysed,  but  in  most  instances 
it  is  slowly  developed,  and  the  consequence  of 
serous  effusion.  I have  also  seen  this  form  of 
amaurosis  produced  in  children  by  the  sudden 
suppression  of  extensive  cutaneous  eruption, 
or  by  checking  a diarrhoea.  From  whatever 
cause  the  cerebral  mischief  arises  in  children, 
it  is  generally  well  marked  by  the  ordinary 
symptoms. 

The  most  insidious  forms  of  the  disease 
come  on  after  the  age  of  puberty,  and  are 
most  frequent  about  and  after  the  middle 
period  of  life  ; but  from  the  variety  of  causes 
no  particular  period  of  life  is  exempt  from 
amaurosis  from  organic  cerebral  change  or 
morbid  deposit. 

The  prognosis  in  these  cases  is  favourable 
or  not,  according  to  the  extent  of  disease,  the 
rapidity  of  its  formation,  its  continuance  or  its 
cause  ; thus,  when  in  addition  to  the  amauro- 
sis, hemiphlegia,  paraphlegia,  or  other  form  of 
paralysis  evince  extensive  cerebral  disease,  the 
prospect  of  restoration  of  vision  is  very  in- 
different, especially  when  the  disease  has 
occurred  suddenly  and  the  amaurosis  is  com- 
plete or  nearly  so  ; and  the  probability  of  re- 
covery lessens  usually  in  proportion  to  the 
continuance  of  the  affection.  Further,  the 
cause  of  the  organic  cerebral  disturbance  will 
sometimes  render  the  prognosis  unfavourable  ; 
for  example,  severe  injuries  to  the  head,  ex- 
tensive apoplectic  extravasations,  or  sudden 
effusions  during  teething,  or  fever,  &c.  I also 
consider  the  prognosis  bad,  when  the  disease 
makes  progress  with  little  or  no  interruption, 
and  offers  scarcely  any  variety,  being  rarely 
stationary  ; never  mitigating,  but  always  more 
or  less  in  advance  under  ordinary  circum- 
stances. This  happens  during  the  growth  of 
some  tumours,  and  under  the  change  termed 
ramollissement. 

Treatment. — In  nearly  all  the  cases  of  cere- 
bral disease  with  a diminution  of  nervous 
power,  the  vascular  system  suffers  in  common 
with  other  parts,  and  the  action  of  the  heart 
and  arteries  frequently  appears  to  contraindi- 
cate the  loss  of  blood  in  the  treatment  of  the 
disease, — the  pulse  being  slow  and  easily  com- 
pressible, the  surface  pallid,  and  the  extre- 
mities and  surface  cold.  Every  medical  prac- 
titioner must  be  familiar  with  such  condition 
as  consequent  upon  injuries  to  the  head  and 
apoplectic  attacks,  and  have  observed  how  the 
action  of  heart  and  arteries  rises  and  becomes 
augmented  in  force  and  frequency  under  the 


judicious  abstraction  of  blood,  which  relieves 
the  cerebral  pressure  and  thus  restores  ner- 
vous energy. 

The  same  effect  is  sometimes  produced  on 
the  vascular  system  by  cerebral  mischief  of 
slower  and  more  insidious  character ; and  it 
is  therefore  occasionally  found  when  amauro- 
sis is  present ; and  such  cases  so  closely  re- 
semble an  opposite  form  of  disease,  or  that 
termed  asthenic,  that  much  care  and  discrimi- 
nation are  required  in  forming  a correct  diag- 
nosis. I shall  refer  to  the  subject  again  after 
I have  described  the  asthenic  disease. 

With  very  few  exceptions,  the  treatment  of 
organic  amaurosis  (cerebral)  will  be  comprised 
under  the  following  heads  : — 

1 . Relief  of  vascular  turgescence  by  gene- 
ral or  local  bleeding. 

2.  Prevention  of  further  congestion  or  tur- 
gescence, by  diet,  mental  and  bodily  quietude, 
and  counter-irritation. 

3.  Promoting  absorption  of  morbid  deposit, 
by  counter-irritants,  mercury,  iodine,  &c. 

1.  General  abstraction  of  blood  is  required  in 
cases  in  which  the  amaurosis  appears  suddenly 
with  giddiness,  headach,  torpor,  or  marked 
symptoms  of  cerebral  congestion,  as  in  injuries 
to  the  head,  apoplexy,  or  after  intemperance, 
gluttony,  anger,  or  suddenly  suppressed  secre- 
tion or  discharge  ; or  suddenly  repelled  super- 
ficial disease,  as  in  gout,  erysipelas,  &c.  In 
the  first  instances  the  pulse  may  be  slow, 
compressible,  but  laboured  ; in  the  majority 
of  cases  it  will  be  full,  incompressible,  and 
perhaps  quicker  than  usual.  The  blood 
should  be  removed  by  venesection,  and  in 
such  quantity  as  to  produce  a marked  effect 
on  the  vascular  system  ; the  orifice  should  be 
large,  and  the  patient  erect  during  the  opera- 
tion : and  the  pulse  should  be  carefully 
watched  during  the  flow  of  blood,  so  that  the 
stream  may  be  arrested  as  soon  as  a decided 
change  is  perceived  in  the  beat  of  the  artery. 
With  such  caution  this  part  of  the  treatment 
can  rarely  do  mischief,  for  the  action  of  the 
heart  and  arteries  readily  indicates  the  amount 
of  loss  of  blood  which  the  system  will  bear : thus, 
whilst  the  young  and  robust  patient  may  lose 
to  twenty  or  thirty  ounces  of  blood  without 
marked  change  in  the  beat  of  the  pulse,  the 
old  or  feeble  may  evince  such  change  in  pulse 
after  a loss  of  perhaps  not  more  than  six  or 
eight  ounces  ; yet  in  each  case  the  desired 
effect  may  be  equally  well  produced. 

It  is  not  by  the  amount  of  blood  abstracted 
that  good  is  effected,  but  simply  by  moderating 
the  force  or  power  of  vascular  action.  The 
indications  for  a repetition  of  the  operation 
consist  in  a return  of  the  symptoms  described. 

I much  prefer  venesection  to  arteriotomy 
in  the  temporal  vessel,  as  the  latter  neces- 
sarily leads  to  an  interruption  in  the  superfi- 
cial circulation  by  division  of  the  artery,  or 
from  pressure  over  the  site  of  puncture,  to 
arrest  the  flow  of  blood,  and  because  I have 
observed  the  effect  of  this  plan  of  abstracting 
blood  to  be  frequently  prejudicial,  instead  of 
beneficial,  in  severe  cases  of  ophthalmic  in- 
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flammation  ; so  much  so,  that  I have  for  years 
abandoned  it. 

The  local  abstraction  of  blood  by  leeches 
or  the  cupping-glass  is  extremely  serviceable 
in  very  many  of  these  cages,  either  in  addition 
to  general  blood-letting  or  singly.  It  should 
be  resorted  to  in  similar  cases  to  those  in 
which  I have  advised  the  general  loss  of 
blood,  but  in  which  the  symptoms  are  not  so 
urgent  or  marked.  I prefer  the  use  of  the 
cupping-glass,  and  believe  that  the  best  spot 
for  its  application  is  behind  and  below  the 
mastoid  process  : the  removal  of  six  or  eight 
ounces  of  blood  is  sufficient  in  most  instances 
at  a time,  and  frequently,  perhaps  most  fre- 
quently, a less  quantity  suffices  in  the  com- 
mencement of  treatment  and  before  the  in- 
fluence of  medicine  can  be  established  ; cup- 
ping may  be  repeated  with  advantage  under 
any  augmentation  of  cerebral  disturbance. 

Both  general  and  local  bleeding  may  be, 
and  often  are,  carried  to  an  injurious  extent, 
by  lessening  power  too  much. 

In  children,  delicate  females,  and  very 
feeble  persons,  leeches  would  perhaps  be  pre- 
ferable to  cupping. 

2.  The  observance  of  bodily  and  mental 
quietude  is  too  obvious  to  need  comment. 

Diet  must  be  proportioned  to  the  strength 
of  the  patient,  and  urgency  of  the  case  ; gene- 
rally a moderate  mild  nutritious  form  is  the 
best ; extreme  abstinence  is  rarely  required, 
and  sometimes  during  medical  treatment  even 
the  use  of  stimuli,  as  beer,  wine,  or  spirit  may 
be  essential. 

Cases  which  are  slow  in  their  development 
and  progress,  such  as  result  remotely  from  in- 
jury to  the  head,  or  are  consequent  upon  fever, 
excess  of  mental  labour,  or  are  produced  very 
gradually  by  suppressed  secretion,  discharge,  or 
habitual  disorder,  seldom  require  loss  of  blood, 
but  are  better  treated  locally  by  counter-irri- 
tants, as  blisters,  tartar  emetic,  issues,  or 
setons  ; the  two  former  modes  of  irritating 
are  applicable  to  the  cases  resulting  from  in- 
jury to  the  head,  fever,  or  mental  anxiety  or 
labour,  and  the  more  severe  forms  of  issue 
and  seton  will  be  found  most  serviceable  in 
such  cases  as  have  followed  suppressed  secre- 
tion or  morbid  action. 

As  a general  rule,  the  medical  man  should 
endeavour  to  restore  or  promote  the  secretion 
or  morbid  action  when  it  has  been  arrested, 
as  the  best  means  of  subduing  the  cerebral 
disease. 

3.  The  most  powerful  agent  we  possess  of 
promoting  or  exciting  absorbent  action  is 
mercury  ; and  this  is  the  remedy  most  to  be 
depended  upon  in  effecting  the  desired  pur- 
pose in  the  cases  we  are  now  considering  ; 
the  same  caution  and  rules  apply  to  its  exhi- 
bition in  these  instances  that  I have  detailed 
as  requisite  in  the  treatment  of  choroiditis. 

Of  the  influence  of  iodine  I cannot  speak 
with  so  much  confidence,  but  I consider  it  a 
very  useful  auxiliary  in  some  cases. 

I shall  briefly  recapitulate  respecting  treat- 
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ment  and  the  application  of  its  particular  forms 
to  particular  cases. 

In  those  which  result  from  injury  to  the 
head,  from  apoplexy,  from  intemperance,  from 
gluttony,  from  excess  of  anger,  or  from  sud- 
den suppression  of  secretion,  or  morbid  action, 
when  urgent  symptoms  are  present  and  the 
disease  has  been  sudden  in  development : 

1.  General  bleeding  ; abstinence  ; purga- 
tives ; perhaps  cold  to  the  head. 

2.  Local  bleeding ; counter-irritation  ; mode- 
rate diet ; mercury,  rather  freely ; perfect 
quietude. 

When  the  disease  is  more  slowly  developed, 
and  cerebral  symptoms  less  marked,  as  re- 
motely after  injury  to  the  head,  or  from 
excess  in  food,  from  mental  anxiety,  as  after 
fever,  or  from  suppressed  secretion  or  morbid 
action : 

1.  Local  bleeding,  by  cupping. 

2.  Counter-irritation  ; moderate  diet ; mer- 
cury more  slowly ; quietude. 

In  the  most  insidious  cases,  where  the 
symptoms  of  cerebral  disease  are  very  slight, 
and  the  progress  of  the  disease  extremely 
slow,  as  from  many  of  the  above  causes,  or 
from  syphilis  or  scrofula  : 

1.  Counter-irritation,  and  attention  to  se- 
cretions, with  moderate  diet. 

2.  Counter-irritation ; mercury  or  iodine, 
separately  or  together. 

When  there  is  marked  syphilitic  taint,  or 
decided  strumous  diathesis,  the  power  should 
be  maintained  by  good  nutritious  diet,  and 
mercury  be  administered  cautiously  ; and  in 
many  of  these  cases  I believe  that  iodine  will 
effect  more  than  mercury,  or  that  it  will  ma- 
terially aid  the  latter  remedy. 

I have  seen  so  many  cases  deemed  hope- 
less recover  under  steady  and  continued 
means,  such  as  I have  described,  that  I re- 
commend them  with  confidence  : it  frequently 
happens,  however,  that  little  immediate  good 
results,  especially  in  the  more  slowly  deve- 
loped and  insidious  disease  ; but  I have  found 
that  a steady  perseverance  has  accomplished 
that  which  a moderate  trial  of  the  remedies 
had  given  little  hopes  of.  I have  gone  on 
with  a careful  alterative  course  for  months  to- 
gether, when  the  power  of  the  patient  has  al- 
lowed of  it,  and  have  occasionally  succeeded 
when  hope  had  almost  disappeared. 

There  are  three  consequences  of  cerebral 
disease  found  with  amaurosis,  which  are  not 
much  under  the  control  of  the  remedies  I 
have  described,  or  indeed  of  any  others  that 
we  are  acquainted  with  ; they  are  the  serous 
effusion  constituting  hydrocephalus,  purulent 
effusion  or  abscess,  and  some  forms  of  tumours. 
The  first  is  perhaps  most  readily  distinguished, 
and  may  be  frequently  combated  with  success 
in  the  early  stage,  but  after  a certain  progress 
our  remedies  are  of  little  avail.  Counter- 
irritants  and  mercurials  are,  I believe,  the 
most  efficacious  means. 

In  cerebral  abscess,  the  symptoms  are  often 
verv  obscure  ; and  I believe  that  if  it  could  be 
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recognised,  nothing  short  of  operation  would 
afford  much  chance  of  safety. 

Even  more  obscurity  exists  in  the  develop- 
ment of  tumours,  and  there  appears  but  little 
probability  of  ever  forming  an  accurate  diag- 
nosis respecting  many  of  them.  I consider, 
however,  that  the  treatment  recommended  for 
amaurosis  from  cerebral  organic  mischief,  is 
that  best  adapted  to  prevent,  retard,  or  subdue 
such  morbid  growths. 

I have  not  had  sufficient  opportunity  of 
seeing  and  examining  cases  of  softening  of  the 
brain,  ramollissevient,  to  venture  to  express  my 
opinion  respecting  its  treatment. 

The  last  forms  of  amaurosis  which  I have 
to  describe  result,  I believe,  in  most  instances 
from  altered  vascular  action  throughout  the 
whole  nervous  apparatus  of  vision  : they  are 
not  at  first  attended  with  any  visible  change 
of  structure,  and  are  therefore  of  a functional 
kind  ; but  under  a continuance  of  the  disease, 
morbid  alterations  ensue. 

I shall  make  two  principal  divisions : 

1.  That  which  results  from  excess  of  the 
vascular  action,  and  which  has  received 
various  appellations,  as  acute,  tonic,  sthenic, 
plethoric,  congestive,  &c. 

2.  That  which  is  produced  by  a deficient 
action  or  inadequate  supply  of  red  blood,  and 
has  been  termed  chronic,  atonic,  asthenic, 
&c. 

FUNCTIONAL  AMAUROSIS  FROM  EXCESS  OF 
VASCULAR  ACTION. 

This  may  arise  from  a general  fulness  and 
tension  of  the  vascular  system,  or  depend 
upon  a partial  turgescence  or  fulness,  from 
irregular  arterial  action  or  venous  congestion. 

When  there  is  a general  tension  of  the  vas- 
cular system  the  symptoms  are  usually  well 
marked.  There  is  general  head-ach,  giddi- 
ness, feeling  of  heaviness  or  torpor ; the 
amaurosis  is  most  frequently  of  gradual  deve- 
lopment ; and  the  patient  describes  objects  as 
if  seen  through  a mist,  cloud,  or  network,  and 
sometimes  as  invisible  in  part,  parts,  or  in  toto, 
without  the  intervention  of  a cloud,  &c.  The 
condition  of  vision  depends,  I consider,  upon 
the  principal  seat  of  vascular  pressure,  differ- 
ing, as  I have  before  remarked,  according  as 
it  may  be  cerebral  or  choroidal ; there  is  also  a 
sense  of  fulness  about  the  head  and  eyes,  with 
heat. 

Appearances. — The  eyes  sometimes  appear 
slighty  protruded  ; the  conjunctiva  exhibits 
more  red  vessels  than  natural  ; the  pupils  are 
at  first  often  contracted,  but  if  the  disease 
continues  a few  days  they  become  somewhat 
dilated,  and  the  motions  of  the  irides  sluggish  : 
the  face  is  frequently  flushed,  and  the  patient 
either  restless  and  anxious,  or  heavy  and  in- 
clined to  sleep,  and  during  sleep  he  snores 
loudly.  All  these  symptoms  are  augmented 
after  a full  meal,  or  by  position  from  which 
the  cerebral  circulation  is  facilitated. 

The  skin  is  hot,  and  the  pulse  full,  bound- 
ing, and  incompressible. 


Causes. — Indulgence  in  the  luxuries  of  the 
table  without  due  attention  to  the  secretions, 
especially  of  the  bowels,  is  the  most  frequent 
origin  of  the  vascular  fulness  ; and  this  effect 
is  most  prevalent  in  those  who  have  sedentary 
occupations,  and  are  prevented  from  taking 
exercise.  Now  and  then  the  plethoric  state 
results  from  two  or  three  acts  of  excess  in 
diet,  in  rapid  succession,  and  then  the  symp- 
toms are  usually  more  urgent  and  severe. 

The  same  condition  of  circulation  with 
cerebral  determination  comes  on  more  slowly 
in  consequence  of  arrest  of  inordinate  secre- 
tion, or  discharge,  or  the  suppression  of  some 
long  standing  or  habitual  disorder. 

When  the  vascular  system  has  become  tur- 
gid from  any  circumstance,  an  amaurosis  is 
easily  promoted  by  much  exertion  of  vision. 

This  form  of  amaurosis  is  seldom  found  in 
very  young  persons,  and  is  much  more  preva- 
lent about  the  middle  period  of  life  than  in 
those  of  advanced  age. 

It  usually  affects  both  eyes  in  an  equal 
degree. 

Treatment. — Speedy  relief  is  obtained  as 
regards  the  amaurosis  by  lessening  the  tension 
of  the  vascular  system  ; and  this  is  best  effected 
by  the  general  abstraction  of  blood ; by  vene- 
section, so  as  to  produce  a decided  effect  on 
the  circulation  at  the  time.  Subsequent  re- 
pletion should  be  prevented  by  great  atten- 
tion to  the  secretions  and  diet,  in  the  cases 
which  have  arisen  from  excess  of  food  or  sti- 
mulus ; but  in  those  instances  in  which  inor- 
dinate secretion  or  discharge,  or  habitual 
disease,  has  been  checked  or  suppressed,  an 
endeavour  should  be  made  to  promote  a re- 
turn of  the  secretion,  &c.,  or  a drain  should  be 
established  for  a time,  by  seton  or  issue,  in 
addition  to  the  remedies  that  I have  previously 
mentioned. 

The  formation  of  issue  or  seton  at  any  part 
will,  I believe,  produce  the  desired  effect  on 
the  circulation,  but  a more  immediate  relief 
may  perhaps  be  afforded  to  the  amaurosis,  by 
placing  the  counter-irritant  in  the  neck. 

If  the  patient  will  not  submit  to  the  forma- 
tion of  issue,  &c.,  he  should  be  purged  fre- 
quently and  actively. 

When  the  amaurosis  results  from  increased 
cerebral  circulation  or  congestion,  without  a 
general  fulness  of  the  vascular  system,  the 
symptoms  only  vary  from  the  foregoing  in 
degree,  and  in  general  character.  There  is 
usually  headach,  giddiness,  sense  of  weight  or 
heaviness  in  the  eyes  or  forehead  ; the  loss  of 
vision  is  in  most  instances  gradual,  and  occurs 
with  much  variety  of  cloud,  gauze,  &c.  Fur- 
ther, the  pupils  are  often  at  first  contracted, 
and  subsequently  dilated,  and  all  symptoms 
are  increased  by  stooping,  or  becoming  recum- 
bent. 

There  is  not,  however,  heat  of  skin,  red- 
ness of  eyes  and  face,  or  much  general  torpor ; 
and  the  pulse  often  indicates  rather  a feeble 
power,  being  quick  and  easily  compressible, 
than  too  much  force  of  arterial  action. 
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The  causes  of  this  irregular  vascular  action 
are  so  numerous  and  various,  that  there  must 
necessarily  be  some  modifications  of  the  symp- 
toms. 

Most  frequently  the  irregularity  of  circula- 
tion is  sympathetic  with  gastric,  hepatic,  or 
intestinal  disturbance,  as  in  ordinary  dyspep- 
sia, or  when  the  stomach  is  disordered  by  im- 
proper diet,  or  by  the  influence  of  particular 
food,  or  by  some  poisons.  Again,  intestinal 
irritation  from  worms  or  scybala  will  produce 
a like  effect. 

With  the  gastric  or  hepatic  disorder  there 
will  probably  be  loss  of  appetite,  nausea,  un- 
easiness, tenderness  at  the  epigastrium,  with 
sallowness  or  yellow  aspect,  and  depression 
of  mental  and  bodily  activity. 

With  the  intestinal  irritation  there  will 
usually  be  found  irregular  state  of  bowels  ; 
occasional  nausea  ; some  abdominal  uneasiness 
or  tenderness,  with  restlessness ; mental  irri- 
tability, and  disturbed  sleep,  with  horrid  or 
distressing  dreams,  and  sometimes  fever. 

In  many  instances,  however,  when  there 
exists  gastric  or  intestinal  irritation,  the  evi- 
dences of  such  mischief  are  so  trifling  that  it 
is  often  overlooked,  and  the  cases  are  re- 
garded entirely  as  cerebral ; and  improper 
treatment  is  consequently  adopted  and  per- 
sisted in. 

Some  remarkable  modifications  of  amaurosis 
exist,  which  I consider  as  properly  belonging 
to  this  division ; because  in  many  instances 
the  symptoms  of  gastric  irritation  are  well 
marked ; and  further,  in  consequence  of  the 
disease  being  relieved  by  remedies  appropriate 
to  gastric  disturbance.  , 

The  modifications  which  I allude  to  are  the 
marked  intermittent  varieties  of  amaurotic 
disease,  sometimes  irregular,  but  most  fre- 
quently with  regular  periods  of  duration  and 
intermission. 

The  most  common  of  these  varieties  of  the 
disease  is  that  in  which  the  patient  has  the 
vision  obscured  at  sunset,  and  becomes  re- 
lieved of  the  obscurity  at  sunrise  ; usually  the 
patient  loses  the  perception  of  objects  of 
moderate  size,  but  occasionally  retains  only 
perception  of  light  during  the  attack.  From 
the  patient  being  able  to  see  during  the  day, 
the  disease  has  been  termed  Hemeralopia, 
from  rj/ispa,  day,  and  onropai,  to  see. 

Hemeralopia  is  exceedingly  common  both 
in  the  East  and  West  Indies,  and  especially 
attacks  the  crews  of  vessels  stationed  off  cer- 
tain parts  of  the  coasts  or  islands.  It  is  most 
prevalent  during  the  fruit  season,  and  has  fre- 
quently (I  think  with  much  propriety)  been 
ascribed  to  imprudent  indulgence  in  this 
tempting  article  of  food,  which  produces  gas- 
tric or  intestinal  derangement. 

It  is  attributed,  by  the  sailors,  to  the  influ- 
ence of  the  moon,  believing  that  it  is  produced 
by  the  moonbeams  falling  on  the  eyes,  if  they 
imprudently  sleep  exposed  to  them  ; hence 
the  disease  is  by  sailors  called  moon-blind- 
ness. 

The  attacks  of  blindness  generally  occur 


every  night,  but  1 have  heard  of  variations  in 
the  periods  of  relief,  so  that  the  disease  has 
put  on  a tertian  or  quartan  form,  like  ordinary 
intermittent  fever : only  one  case  of  such 
variety  has  come  under  my  observation  and 
care ; then  the  amaurosis  occurred  every 
second  evening,  or  assumed  a tertian  form. 

Occasionally  the  amaurotic  symptoms  take 
place  at  sunrise,  and  disappear  at  sunset ; this 
variety  is  very  rare,  and  has  been  denominated 
Nyctalopia,  from  vi>£,  night,  and  owropai,  to 
see,  as  the  patient  has  visual  power  during  the 
night. 

The  variety  of  the  disease,  which  results 
from  the  influence  of  some  poisons  on  the 
stomach  or  alimentary  canal,  presents  modifi- 
cations of  symptoms  according  to  the  quality 
and  quantity  of  the  poisonous  matter  intro- 
duced into  the  stomach,  which  I have  not 
space  to  describe. 

Treatment.— In  the  ordinary  cases  of  gastric 
and  hepatic  derangement,  attention  to  the 
secretions,  and  strictly  regulated  diet  and 
exercise,  form  the  principles  of  treatment  ; 
the  subject  is,  however,  much  too  extensive 
for  me  to  endeavour  to  explain  further  in  the 
present  article. 

Amaurosis  from  gastric  and  hepatic  irrita- 
tion is  most  frequent  in  persons  about  the 
middle  period  of  life,  but  it  is  not  rare  in  those 
more  advanced  in  age. 

Disturbance  of  cerebral  circulation,  with 
amaurosis  from  intestinal  irritation  by  worms 
or  scybala,  is,  on  the  contrary,  rare  in  adults, 
and  frequent  in  children  or  young  persons. 
The  former  usually  occasion  nasal  and  anal 
irritation,  and  frequently  inordinate  appetite  ; 
whilst  the  latter  produce  nausea,  loss  of 
appetite,  and  much  general  restlessness. 

In  children  between  the  first  period  of  den- 
tition and  the  time  of  puberty,  these  are  the 
most  frequent  cases  of  amaurotic  affection. 

To  remove  ascarides  or  lumbricales,  I know 
of  no  remedy  so  efficacious  as  calomel  and 
scammony,  or  mercury,  with  some  drastic 
matter  ; and  a careful  avoidance  of  green  ve- 
getables, fruits,  &c.  Turpentine  as  a remedy 
for  tinea  is  so  well  known  as  scarcely  to  need 
mention  here. 

To  effect  the  removal  of  hardened  faeces 
or  scybala,  two  remedies  may  be  employed 
separately  or  conjointly,  viz.,  purgatives  and 
enemata  ; in  my  opinion  both  may  be  used 
with  much  advantage,  but  the  latter  are  espe- 
cially serviceable  when  the  irritating  matter 
occupies  any  portion  of  the  left  part  of  the 
colon  : here  again,  the  best  purgatives  are 
those  of  drastic  property ; I have  several 
times  seen  cases  in  which  the  purgatives  in 
common  use,  as  senna  and  salts,  rhubarb  and 
magnesia,  infusion  of  roses,  and  salts,  Ac. 
have  been  employed,  and  have  acted  freely  on 
the  bowels  for  days  together,  without  dis- 
lodging the  offending  substance  ; and  subse- 
quently this  has  been  effected  readily  by  one 
or  two  moderate  doses  of  calomel  and  scam- 
mony, or  calomel  and  jalap  ; such  instances 
must  be  familiar  to  all  observant  medical  men. 
H 2 
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The  severity  of  the  cerebral  symptoms  in 
some  of  these  cases,  induces  the  medical  atten- 
dant to  consider  the  disease  as  existing  there  ; 
and  the  gastric  or  intestinal  irritation  as  sym- 
pathetic, and  it  often  requires  a careful  atten- 
tion to  the  tongue  and  to  the  character  of  the 
secretions,  as  well  as  cautious  examination  of 
the  abdomen,  to  form  a correct  diagnosis. 
Having  seen  frequent  error  in  this  respect, 
I consider  it  a duty  to  notice  it  particularly. 

In  all  the  cases  of  hemeralopia  and  nyctalo- 
pia which  have  come  under  my  care  (and  of 
the  former  disease,  I have  seen  numerous 
instances,)  a cure  has  readily  been  effected  by 
regulating  the  secretions,  and  pursuing  a plan 
of  diet,  of  nutritious,  but  not  stimulating  kind  ; 
and  when  a healthy  state  of  secretion  has  been 
restored,  if  the  disease  has  not  disappeared,  a 
few  doses  of  quinine  or  bark  have  speedily 
subdued  it. 

We  have  not  much  opportunity  of  seeing 
the  severe  forms  of  these  affections,  but  the 
accounts  we  have  from  medical  men  who  have 
witnessed  it  in  its  worst  degree  confirm  the 
opinion  I had  formed  and  have  expressed  re- 
specting it. 

Probably  from  its  occurring  particularly  off 
certain  stations,  and  from  its  peculiar  type,  as 
well  as  from  the  influence  of  quinine  in  very 
obstinate  cases,  we  may  fairly  infer  that  it  fre- 
quently results  from  a specific  cause,  which  at 
the  same  time  stirs  up  disorder  in  the  digestive 
organs. 

I have  known  cerebral  determination  with 
amaurosis  sympathetic  with  two  other  condi- 
tions of  distinct  irritation,  as  during  teething 
and  during  pregnancy. 

Most  medical  men  must  have  witnessed  the 
frequent  cerebral  disturbance  which  occurs 
during  the  period  of  dentition,  and  must  have 
witnessed  some  of  the  distressing  effects  of 
the  continuance  of  this  disturbance  ; amauro- 
sis is  one  occasional  consequence  of  such 
mischief. 

From  irregular  vascular  action  induced  by 
uterine  irritation  during  pregnancy,  similar 
effect  sometimes  results,  and  several  remark- 
able cases  are  recorded. 

The  symptoms  in  either  instance  corre- 
spond closely  to  those  already  described,  as 
resulting  from  gastric,  intestinal,  or  other  dis- 
tinct irritation  ; but  the  disease  is  in  each  case 
limited  to  certain  periods  of  life,  during  which 
alone  the  particular  causes  can  exist. 

I have  considered  these  varieties  worthy  of 
separate  consideration,  because  demanding 
some  modification  of  treatment  ; thus  the  ir- 
regular cerebral  circulation  which  occurs  dur- 
ing dentition  is  speedily  relieved  by  a free  use 
of  the  gum  lancet,  with  a careful  diet,  and 
regulation  of  secretions ; whilst  that  which 
occurs  during  pregnancy  usually  requires  little 
more  than  attention  to  the  last-named  parti- 
enlars,  -with  perhaps  occasional  abstraction  of 
blood  locally  by  leeches ; for  the  loss  of  a 
very  small  quantity  of  blood  suffices  to  relieve 
any  urgent  symptoms,  and  as  the  irregular 
vascular  action  cannot  be  entirely  subdued 


during  the  continuance  of  the  exciting  cause, 
it  would  be  folly  to  pursue  medical  treatment 
further  than  may  be  requisite  to  prevent 
severe  or  permanent  cerebral  disease. 

Further,  this  form  of  amaurosis  is  occasion- 
ally produced  from  a more  immediate  cause, 
viz.  from  the  pressure  of  some  cervical  tumour 
which  impedes  the  circulation  of  the  brain  by 
pressing  upon  the  carotid  artery  or  jugular 
vein.  The  tumours  most  frequently  formed  in 
this  situation  are  glandular  or  aneurismal ; but 
sometimes  those  of  encysted  or  adipose  cha- 
racter are  developed. 

Error  in  diagnosis  is  hardly  possible  in  such 
cases,  and  the  mode  of  relief  is  obvious,  though 
not  always  attainable. 

FUNCTIONAL  AMAUROSIS  FROM  DEFICIENT 
SUPPLY  OF  RED  BLOOD. 

In  these  cases  there  always  exists  I believe 
a want  of  general  power  and  vigour  of  circu- 
lation at  first.,  but  in  some  instances  of  long- 
continued  affection  of  this  kind,  the  local  cir- 
culation never  regains  its  proper  force  and 
fulness  ; and  the  supply  of  blood  is  inadequate 
to  support  the  functions  of  the  part,  although 
the  general  system  recovers  its  natural  tone 
and  power. 

Symptoms. — The  disturbance  of  vision  is 
gradual,  and  its  degree  frequently  varies  at 
first ; the  patient  generally  complains  of  gid- 
diness, and  headacb,  and  the  pain  is  usually 
confined  to  the  forehead,  to  the  summit  of  the 
cranium,  or  to  the  occipital  region  ; these 
symptoms  are  much  relieved  by  quietude,  by 
the  recumbent  posture,  by  a nutritious  and 
slightly  stimulating  meal,  or  anything  that  in- 
creases the  power  of  circulation,  whilst  they 
are  augmented  by  immoderate  exercise,  absti- 
nence, or  whatever  tends  to  lessen  general 
power. 

Appearances. — The  pupils  are  generally 
dilated,  and  the  motions  of  the  irides  slow  ; 
the  conjunctiva  and  sclerotic  have  usually  a 
blanched  appearance,  the  face  is  pallid,  and 
the  patient  has  a distressed  expression  of 
countenance. 

Generally  the  patient  is  chilly,  has  cold 
extremities,  is  restless  and  watchful,  and  the 
pulse  is  quick,  somewhat  feeble,  and  easily 
compressed,  although  the  pulsation  is  accom- 
panied, in  some  persons,  with  a marked  jerk. 
Often  the  patient  is  morbidly  irritable  and 
fretful. 

Causes. — All  circumstances  which  tend  to 
exhaust  the  vital  fluid  promote  the  asthenic 
amaurosis, — as  haemorrhages,  uterine,  haemor- 
rhoidal,  nasal,  or  from  wounds  ; excessive  se- 
cretions, as  in  menorrhagia,  diarrhoea,  or  in 
seminal  discharges,  from  inordinate  venery 
or  onanism  ; or  too  much  or  too  long-con- 
tinued sucklings  ; profuse  discharges  from 
ulcers,  &c.  have  a similar  effect,  as  well  as 
a deficiency  of  food,  or  bad  food,  and  some 
poisons  ; and  the  operation  of  these  causes  is 
much  augmented  by  hysterical  diathesis,  by 
influence  of  mind,  &c. 

Persons  naturally  of  feeble  power  are  most 
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subject  to  this  form  of  amaurosis,  and  it  occurs 
most  frequently  between  the  period  of  puberty 
and  the  middle  period  of  life. 

Treatment  — consists  in  first  subduing  or 
removing  the  source  of  exhaustion,  as  by 
checking  loss  of  blood,  or  inordinate  secretion 
or  discharge. 

Suppression  of  haemorrhage,  which  is  not 
in  extreme,  can  be  generally  accomplished 
with  facility  ; but  when  it  has  been  long  con- 
tinued, caution  should  be  used  in  subduing  it, 
and  in  subsequent  treatment,  or  a state  of 
plethora  may  be  induced. 

We  but  rarely  find  asthenic  amaurosis  as  a 
consequence  of  exhaustion  from  diarrhoea, 
dysentery,  menorrhagia,  or  leucorrhcea ; I 
have,  however,  known  the  vision  affected 
under  such  circumstances,  but  the  cases  have 
been  of  trivial  extent,  and  the  amaurosis  has 
quickly  disappeared,  as  the  cause  of  debility 
has  been  subdued. 

On  the  contrary,  asthenic  amaurosis  is  fre- 
quent during  lactation,  either  in  young  and 
delicate  mothers  who  have  to  support  large 
infants,  and  endeavour  to  effect  this  entirely 
by  the  breast,  or  in  such  as  prolong  the  period 
of  nursing  in  spite  of  exhaustion.  In  all  such 
cases  the  child  should  be  taken  from  the 
breast  as  soon  as  possible. 

We  have  much  more  difficulty  in  suppress- 
ing the  cause  of  exhaustion  in  those  addicted 
to  excess  in  venery  or  to  private  gratification 
of  sexual  passion.  There  is  something  pecu- 
liar and  almost  indescribable  about  the  ap- 
pearance of  persons  debilitated  from  such 
causes,  that  I can  detect  the  cause  very  gene- 
rally from  the  aspect  of  the  patient  ; it  is  a 
mixture  of  anxiety,  restlessness,  and  intole- 
rance of  society,  which  must  be  witnessed  to 
be  appreciated : this  is  particularly  to  be  ob- 
served in  those  who  practice  self-gratifica- 
tion. 

In  either  instance  it  is  useless  to  attempt 
a cure  unless  the  patient  refrain  from  his  per- 
nicious vices.  The  practice  of  onanism, 
(which  often  leads  to  much  more  serious 
disease  than  amaurosis)  becomes  in  some  in- 
stances so  confirmed  a habit,  that  (like  dram- 
drinking) the  patient  appears  incapable  of  re- 
fraining from  it,  and  it  becomes  necessary  to 
have  him  incessantly  watched  for  months 
before  he  can  be  cured  of  the  unnatural  pro- 
pensity : probably  the  effect  of  this  vice  upon 
the  mental  power  has  much  influence  in 
lessening  correct  feeling  and  destroying  moral 
courage. 

Excessive  purulent  discharge  which  gives 
rise  to  asthenic  amaurosis  is  generally  con- 
nected with  extensive  disease  of  bone,  or  pro- 
ceeds from  a largely-exposed  surface,  and  it 
usually  exhausts  the  patient,  unless  the  dis- 
eased part  can  be  removed  by  operation. 

The  debility  resulting  from  deficiency  or 
improper  form  of  food,  has  its  obvious  and 
certain  remedy,  except  in  very  extreme  cases. 

Deficiency  of  red  blood  in  the  smaller  ves- 
sels I consider  to  be  the  cause  of  diminution 
or  loss  of  function  in  the  retina  which  occurs 
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in  very  elderly  persons,  in  whose  eyes  we 
cannot  detect  any  organic  change. 

Rest,  and  the  recumbent  posture  tend  ma- 
terially to  check  cerebral  mischief  and  amau- 
rosis in  all  of  these  cases.  The  cause  of  ex- 
haustion being  suppressed  or  mitigated,  the 
next  object  of  treatment  should  be  to  restore 
power  and  maintain  it. 

This  is  to  be  effected, 

1 . By  good  nutritious  diet : food  should  be 
taken  at  short  intervals,  in  moderate  quantity, 
so  as  not  to  overload  a weak  stomach  ; and  a 
portion  of  stimulus  such  as  the  patient  has 
been  accustomed  to  will  be  serviceable,  but  it 
must  be  cautiously  given,  because  under  cir- 
cumstances of  much  debility  it  is  apt  to  pro- 
duce over-excitement,  which  is  always  preju- 
dicial ; when  its  exhibition  is  followed  by  flush- 
ing, restlessness,  and  headach,  it  should  be 
laid  aside  for  a time.  In  these  cases  there  is 
often  a relish  for  sour  and  indigestible  food, 
which  should  of  course  be  forbidden. 

2.  By  mental  and  bodily  quietude  ; which 
are  essential,  as  preventing  further  loss  of 
power,  and  as  aiding  the  operation  of  other 
remedies. 

3.  By  medical  agents,  the  best  of  which 
are  the  preparations  of  iron,  of  zinc,  of  bark, 
of  strychnine,  &c.,  and,  in  some  cases,  nar- 
cotics, and  anti-spasmodic  or  anti-hysterical 
remedies  are  necessary. 

According  to  my  experience,  the  prepara- 
tions of  iron  are  by  far  the  most  valuable  of 
these  remedies,  as  promoting  the  formation  of 
red  blood,  and  increasing  the  vigour  of  the 
circulation.  I prefer  small  and  frequently  re- 
peated doses  to  large  doses.  In  very  young 
and  delicate  patients  I usually  give  the  vinum 
ferri,  and  commence  with  doses  of  ten  minims, 
and  even  less  sometimes  ; in  those  of  more 
advanced  age  I employ  the  compound  steel 
mixture,  in  half-ounce  doses  to  begin  with,  or 
the  sulphate  of  iron  in  substance  in  pill ; and 
I have  used  largely  a tartrate  of  iron,  made  by 
mixing  fine  iron  filings  with  the  crude  super- 
tartrate of  potash  (equal  weight  of  each)  ; the 
mass  is  covered  with  distilled  water,  and  sub- 
mitted frequently  to  alternation  of  heat  and 
cold,  being  occasionally  boiled,  and  afterwards 
exposed  out  of  doors  ; fresh  portions  of  dis- 
tilled water  are  added  from  time  to  time,  and 
the  whole  is  frequently  stirred  : when  the 
preparation  has  acquired  a uniform  dark  red- 
ish brown  colour  it  is  fit  for  use  ; of  a satu- 
rated solution  in  distilled  water,  I prescribe 
from  half  a drachm  to  two  drachms  'twice  or 
thrice  in  each  day.  The  preparations  of  iron 
are  especially  serviceable  in  those  cases  which 
result  from  haemorrhages,  from  menorrhagia, 
from  excess  of  lactation,  or  from  inordinate 
seminal  discharge. 

When  the  cure  is  tedious,  I find  it  advantage- 
ous to  vary  the  form  of  the  remedy  occasional! y, 
and  to  give  it  in  combination  with  other  prepa- 
rations, as  the  sulphates  of  iron  and  zinc  toge- 
ther, in  pill  or  solution,  or  either,  with  the 
compound  galbanum  pill,  or  with  ammonia,  or 
other  anti-spasmodic  ; these  are  useful  addi- 
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tions  when  there  is  a marked  hysterical  dia- 
thesis ; and  when  excess  of  nervous  irritability 
exists,  conium,  hyoscyamus,  opium,  &c.  may 
be  beneficially  employed. 

The  occurrence  of  headach,  or  a sense  of 
tightness  about  the  thorax,  forbids  the  con- 
tinuance of  steel,  or  demands  a diminution  of 
the  dose  employed. 

The  preparations  of  bark  are  generally  in- 
compatible with  the  use  of  iron,  but  they  are 
often  of  the  utmost  service  in  cases  in  which 
the  latter  remedy  does  not  agree,  and  some 
preparations  may  be  combined  with  great  ad- 
vantage, as  the  sulphate  of  iron  and  quinine. 

I think  the  concentrated  forms  of  bark  the 
best  in  the  cases  we  are  now  considering,  as 
the  extract,  the  liquor  cinchona1  flavae,  (of 
Mr.  Battley)  quinine,  &c. 

After  diarrhoea  or  dysentery,  or  in  cases  of 
profuse  purulent  discharge,  the  preparations 
of  bark  are  usually  preferable  to  those  of  iron. 

In  some  few  cases  I have  employed  strych- 
nine in  small  doses  as  a tonic,  (grain  -jQ  and 
with  benefit ; I believe  that  its  specific  effect 
from  larger  doses  would  be  injurious. 

The  medical  treatment  must  be  modified 
according  to  the  peculiar  features  of  the  case  ; 
the  object  is  gradually  to  increase  power  and 
promote  the  formation  of  red  blood  ; the  ap- 
propriate remedy  must  be  selected  by  the 
medical  attendant,  it  would  be  almost  an  end- 
less as  well  as  useless  task  (in  my  opinion)  to 
attempt  to  explain  more  than  I have  done  in 
reference  to  the  treatment  of  the  numerous 
modifications  of  asthenic  amaurosis. 

I have  already  alluded  to  the  close  resem- 
blance which  exists  between  some  of  these 
cases,  and  those  in  which  the  amaurosis  is 
caused  by  cerebral  pressure  ; and  the  conse- 
quent liability  to  mistake  in  diagnosis  and 
treatment ; this  point,  perhaps,  will  be  best 
illustrated  by  a few  cases. 

A young  and  delicate  female,  about  seven- 
teen years  of  age,  having  great  nervous  sus- 
ceptibility, and  disposed  to  hysteria,  was  acci- 
dentally thrown  from  a gig  with  her  father, 
who  was  a very  large  man.  She  fell  upon  her 
father,  and  was  taken  up  without  any  mark  of 
injury  ; she  was  however  dreadfully  alarmed, 
and  soon  after  attacked  with  a violent  fit 
of  hysteria  : several  hours  elapsed  before  she 
could  be  roused  from  this  under  the  use  of 
the  ordinary  treatment,  by  stimuli,  anti-spas- 
modics,  &c.  She  then  complained  of  exces- 
sive headach,  with  giddiness,  confused  vision, 
and  heat  of  head  ; the  stomach  was  irritable  : 
she  suffered  from  great  mental  depression,  and 
could  not  procure  sleep.  Whilst  in  this  state 
her  medical  attendant  (believing  that  she  had 
received  some  concussion  of  brain  by  her  fall) 
bled  her  : she  fainted  after  the  loss  of  about 
eight  ounces  of  blood,  and  remained  a long 
time  in  a condition  approaching  syncope.  In 
a few  hours  afterwards  her  previous  symptoms 
were  renewed  and  became  much  aggravated, 
the  headach  almost  intolerable,  the  depres- 
sion excessive,  and  the  affection  of  vision  in- 
creased, so  that  in  forty-eight  hours  after  the 


venesection  she  could  not  discern  light.  A 
few  hours  after  the  amaurosis  was  complete, 
she  was  brought  to  me,  still  labouring  under 
the  symptoms  last  mentioned  ; but,  in  addition, 

I found  her  pallid,  with  cold  extremities,  and 
a quick,  feeble,  and  easily  compressible  pulse : 
the  result  of  the  abstraction  of  blood  was  suf- 
ficiently indicative  of  the  nature  of  the  affec- 
tion, and  to  prove  its  asthenic  character.  I 
directed  perfect  quiet,  the  recumbent  posture, 
small  portions  of  nutritious  matter  to  be  given 
frequently,  ten  drops  of  the  vinum  ferri  to  be 
taken  in  weak  wine  and  water  every  four 
hours,  and  an  occasional  dose  of  the  compound 
decoction  of  aloes  with  manna,  and  a few 
drops  of  aromatic  spirit  of  ammonia  as  an 
aperient.  In  forty-eight  hours  from  the  time 
I prescribed  for  her,  her  symptoms  were 
greatly  mitigated,  and  she  began  to  perceive 
light  again  ; she  soon  recovered  her  ordinary 
condition  of  health,  and  lost  her  headach, 
feeling  of  depression,  &c.,  but  the  functions 
of  the  retina  returned  very  gradually ; so 
that  several  weeks  elapsed  before  she  could 
tell  the  letters  in  the  title  page  of  a common 
octavo  work  ; being  so  far  restored,  I lost  all 
knowledge  of  her  for  several  months,  when 
she  was  again  brought  to  me  nearly  in  the 
same  state  as  when  I first  saw  her ; her  father 
had  failed  in  business,  and  she  had  suffered 
much  from  anxiety  and  privation,  and  had 
neglected  all  treatment.  I put  her  under  the 
same  plan  of  treatment  again,  gradually  in- 
creasing the  dose  of  steel,  and  occasionally 
varying  the  form  of  medicine  ; her  health  was 
rapidly  re-established,  and  a very  slow  im- 
provement took  place  in  vision,  but  after 
many  months’  careful  perseverance  in  the 
above  means  she  obtained  only  sufficient  vision 
to  be  able  to  make  out  a large  print.  I sub- 
sequently tried  blistering,  electricity,  galvan- 
ism, and  strychnine,  but  without  any  further 
benefit. 

Connecting  the  early  symptoms  of  this  case 
with  the  fall,  many  medical  men  would  pro- 
bably have  treated  it  in  the  outset  in  the  same 
way.  Had  there  been  a careful  examination  of 
the  pulse  and  circulation,  and  had  the  condition 
of  these  been  carefully  viewed  with  the  other 
symptoms,  it  would  have  been  perceived  that 
the  cerebral  symptoms  could  not  be  depend- 
ing upon  excess  of  vascular  action  ; the  pulse 
which  exists,  in  cases  of  cerebral  mischief  from 
injury,  is  either  quick,  sharp,  and  incompres- 
sible, or  slow,  laboured,  and  of  moderate  force. 
I have  never  found,  under  such  circumstances, 
the  quick,  feeble,  and  easily  compressible 
pulse,  which  occurs  in  most  asthenic  diseases. 

A gentleman,  about  thirty  years  of  age,  tall, 
well  formed,  and  strongly  made,  consulted  me 
in  consequence  of  his  being  nearly  blind,  hav- 
ing only  the  perception  of  large  objects. 

Belonging  to  an  opulent  family,  he  had 
availed  himself  of  the  opinions  and  advice  of 
nearly  all  the  medical  men  of  eminence  in  the 
metropolis,  and  also  of  several  provincial  me- 
dical men  : all  whom  he  consulted  viewed  the 
case  as  one  of  cerebral  disease  of  sthenic  eha- 
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raeter,  and  the  remedies  employed  were  local 
and  general  bleeding,  all  the  varied  forms  of 
counter-irritants,  cold  lotions,  shower-baths, 
mercury,  purgatives,  abstinence,  and,  in  fact, 
all  means  calculated  to  lessen  power  and  sub- 
due any  acute  action.  He  only  obtained  some 
temporary  relief  from  headach  from  loss  of 
blood,  but  always  had  it  in  an  increased  degree 
soon  after  ; otherwise,  he  continued  gradually 
to  get  worse.  When  I first  saw  him  he  had 
amaurosis  in  the  extent  mentioned,  severe 
occipital  and  cervical  pain,  which  was  con- 
stant ; he  was  giddy  ; he  suffered  from  consti- 
ation  and  dyspepsia  ; he  was  impotent,  and 
ad  numbness  and  deficient  power  in  his 
thighs  and  legs,  so  that  he  could  not  walk 
steadily  without  assistance,  and  he  was  incapa- 
ble of  making  any  great  mental  exertion  ; he 
had  lost  flesh  considerably,  was  pallid,  w’ith 
cold  extremities,  and  had  a quick,  feeble,  and 
compressible  pulse ; his  symptoms  were  some- 
what mitigated  by  a nutritious  meal,  and  by 
the  recumbent  posture.  I had  no  doubt  from 
these  symptoms  that  the  disease  was  of  as- 
thenic character  at  that  time,  but  felt  some 
doubts  as  to  its  mode  of  origin  or  commence- 
ment and  progress,  in  consequence  of  the  uni- 
formity in  the  opinions  of  so  many  medical 
men  of  high  reputation  ; but  a careful  inquiry 
into  the  history  of  the  case  soon  satisfied  me 
that  the  opinions  previously  given  and  acted 
upon,  had  been  formed  too  hastily  and  erro- 
neously. The  patient,  with  good  person,  and 
ample  means,  had  entered  the  army  when 
young,  and  as  opportunity  occurred  he  in- 
dulged to  excess  in  sexual  intercourse — so  much 
so,  as  frequently  to  render  himself  incapable 
of  ordinary  exertion  for  days  together  ; after 
a few  years  his  sexual  power  began  to  decline, 
although  the  venereal  appetite  continued  ; and 
he  suffered  from  frequent  nocturnal  seminal 
discharges,  when  he  was  almost  impotent  in 
other  respects  ; he  then  begun  to  lose  vision, 
objects  appearing  cloudy,  and  he  experienced 
frequent  headach  and  giddiness,  the  pain 
being  generally  about  the  occipital  region  ; 
from  this  period,  under  various  medical  ad- 
visers, he  was  almost  uniformly  depleted,  and 
by  degrees  he  acquired  the  melancholy  train 
of  symptoms  which  were  present  when  I first 
saw  him. 

I directed  him  to  obtain  apartments  in  a 
quiet  situation  ; to  avoid  all  society  likely  to 
excite  him  ; to  take  exercise  twice  a-day  in  fine 
weather,  for  a short  time,  not  so  as  to  create 
fatigue  ; to  clothe  himself  warmly,  and  to  re- 
cline on  a sofa  frequently  in  the  day.  His 
diet  was  to  be  nutritious,  animal  food  at  break- 
fast and  dinner,  and  a moderate  quantity  of 
wine  with  the  latter  ; the  meals  to  be  taken 
with  great  regularity,  to  dine  early,  and  to  be 
careful  not  to  distress  the  stomach  by  quan- 
tity of  food  ; he  was  to  use  a shower-bath 
every  morning  on  rising,  from  which  he  had 
previously  experienced  some  benefit,  feeling 
refreshed  and  with  more  energy  from  it.  At 
first  I prescribed  small  doses  of  the  vinum 
ferri,  and  then  the  sulphate  of  iron  in  sub- 
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stance  in  pill ; afterwards  I added  a small 
portion  of  sulphate  of  zinc  to  the  pills  ; the 
doses  were  small  and  frequently  repeated.  A 
few  weeks  after  he  had  commenced  this  plan 
a very  marked  improvement  took  place  ; the 
pains  in  the  head  entirely  subsided,  he  ex- 
perienced very  trifling  giddiness,  the  noctur- 
nal seminal  discharges  became  much  less  fre- 
quent, the  dyspepsia  diminished,  he  felt  more 
general  power  and  energy,  and  he  began  to 
discern  objects  about  his  room  which  he  had 
no  previous  knowledge  of.  By  a steady  per- 
severance of  more  than  twelve  months  he  was 
perfectly  restored  to  health  and  sexual  power, 
but  he  only  regained  sufficient  vision  to  enable 
him  to  see  a large  print  or  letter,  and  con- 
sequently to  guide  himself  about,  and  to  re- 
cognise all  ordinary  objects  in  a favourable 
light.  Within  twenty  months  from  the  time 
of  my  first  seeing  him  he  married,  and  is  now 
the  father  of  two  fine  children ; his  health  has 
continued  excellent,  and  his  vision  has,  in  a 
trifling  degree,  improved. 

I consider  this  as  a highly  interesting  and 
instructive  case,  evincing  the  fact  I have  in- 
sisted upon  as  regards  the  error  in  diagnosis  in 
these  cases,  and  proving  the  necessity  of  care- 
ful and  extended  inquiry  into  the  history  and 
progress  of  disease.  Several  whom  the  patient 
consulted,  I am  satisfied,  never  would  have 
committed  such  great  error  in  diagnosis,  and 
consequently  in  treatment,  had  they  patiently 
gone  into  the  history  of  the  disease. 

I could  mention  many  other  cases  illustra- 
tive of  this  important  point. 

On  the  other  hand,  there  is  sometimes  much 
difficulty  in  discriminating  cases  in  which  the 
amaurosis  is  produced  by  cerebral  organic 
mischief  from  the  asthenic  cases.  I shall  relate 
two  cases  which  will  fully  explain  this  : — 

A lady  about  forty  years  of  age  became  the 
subject  of  amaurosis,  nearly  complete  in  one 
eye,  and  imperfect  in  the  other,  a few  weeks 
after  miscarriage,  during  which  (it  was  stated) 
she  lost  a large  quantity  of  blood  : the  amauro- 
sis had  been  rather  rapid  in  its  progress.  She 
was  brought  to  London  after  several  weeks 
had  elapsed,  and  she  had  undergone  rather 
active  treatment  by  cupping  and  mercurials 
principally ; leeches  and  blisters  had  also  been 
used,  but  the  disease  had  advanced.  I was 
requested  to  see  her,  and  found  her  very 
pallid, with  cold  extremities,  feeble,  rather  quick 
and  compressible  pulse,  great  despondency, 
and  prostration  ; slight  strabismus  existed  ; the 
right  eye-ball  projected  rather  more  than  the 
left,  and  its  visual  power  was  almost  gone  ; 
the  left  eye  retained  sufficient  power  to  dis- 
tinguish large  objects,— the  pupils  were  dilated 
and  fixed ; a degree  of  numbness  and  loss  of 
muscular  power  affected  one  side  of  the  face  : 
she  suffered  from  constant  dull  headach, 
which  was  relieved  in  a degree  when  she 
assumed  the  recumbent  position.  The  gene- 
ral symptoms  and  non-effect  of  depletory 
treatment  connected  with  the  history  of  the 
case,  especially  the  circumstance  of  large  loss 
of  red  blood,  gave  it  the  character  of  asthenic 
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disease,  whilst  the  strabismus  and  partial  para- 
lysis of  face,  created  strong  suspicions  of  some 
organic  cerebral  disease.  I considered  that 
there  might  be  some  partial  serous  effusion  or 
softening  about  the  brain,  to  account  for  the 
last  mentioned  symptoms,  and  yet  the  case  be 
one  of  asthenic  kind,  for  I have  no  doubt  that 
organic  changes  can  and  do  take  place,  and 
often  with  frightful  rapidity,  when  the  general 
power  is  much  below  par.  Under  this  con- 
viction I prescribed  much  as  in  the  last-men- 
tioned case,  and  was  deceived  by  some  degree 
of  improvement. , for  she  became  easier  and 
had  more  animation  about  her.  After  a short 
time,  however,  she  again  began  to  decline,  and 
in  a few  weeks  died  with  more  evident  symp- 
toms of  serious  cerebral  disease.  On  post 
mortem  examination  a large  abscess  was  found 
in  the  left  hemisphere  of  the  cerebrum  extend- 
ing into  the  anterior  and  middle  lobes.  I be- 
lieve that  the  suppuration  had  commenced 
before  I saw-  her,  and  that  medical  or  surgical 
skill  could  have  availed  little,  even  with  cor- 
rect diagnosis.  This,  however,  does  not 
lessen  the  interest  of  the  case,  which  presented 
a train  of  symptoms  extremely  complex,  and 
which  could  very  rarely  be  observed  again. 
The  patient  was  not  in  a state  to  give  me  any 
detailed  account  of  her  early  symptoms,  and 
the  statement  received  from  her  medical  at- 
tendant in  the  country  was  little  more  than  a 
history  of  the  treatment  that,  he  had  adopted. 

My  friend  Mr.  Walker,  of  St.  George’s 
Hospital,  requested  me  to  see  a lady  about 
twenty-eight  years  of  age,  who  was  the  sub- 
ject of  amaurosis  complete  in  the  left,  and 
nearly  so  in  the  right  eye.  The  pupils  were 
of  different  sizes,  the  left  rather  the  largest, 
but  not  much  dilated  ; the  motions  of  the 
irides  were  very  sluggish,  and  there  existed  a 
very  trifling  degree  of  strabismus.  She  was 
pallid,  with  cold  extremities,  and  complained 
of  great  mental  and  bodily  depression  ; she 
was  most  easy  when  allowed  to  be  perfectly 
quiet  and  reclining,  but  not  perfectly  recum- 
bent ; her  pulse  was  feeble,  and  compressible, 
but  not  rapid.  All  these  symptoms  had  come 
on  shortly  after  miscarriage  attended  with 
flooding,  as  she  said,  to  a frightful  extent.  So 
far  the  case  had  the  marked  characters  of  the 
asthenic  form  ; but  the  condition  of  the  pulse, 
which  I thought  to  be  laboured,  and  the  exist- 
ence of  slight  strabismus,  made  me  hesitate 
and  inquire  further,  when  I discovered  that 
she  was  very  uneasy  when  perfectly  reclined, 
and  whilst  in  such  position  that  she  suffered 
much  from  severe  cramps  in  the  limbs.  I had 
then  no  longer  a doubt  of  the  nature  of  the 
case,  and  immediately  directed  her  to  be  cup- 
ped behind  the  mastoid  process,  and  began  the 
exhibition  of  mercury,  enjoined  quiet,  and  a 
simple  light  diet. 

The  mercurial  treatment  was  carried  to  an 
extent  to  affect  the  mouth,  but  not  severely ; 
her  recovery  was  perfect  in  about  six  weeks. 
Had  I hastily  formed  my  diagnosis  from  the 
prominent  features  of  the  case,  and  taken  as  a 
fact  the  important  statement  about  the  flood- 


ing, I should  have  treated  the  patient  as  suf- 
fering from  asthenic  disease,  and  probably 
have  induced  a fatal  termination.  I have 
seen  many  other  cases  in  which  a superficial 
view  and  examination  might  have  led  to  most 
serious  error. 

CONGENITAL  AMAUROSIS. 

Many  instances  of  congenital  blindness  are 
connected  with  mal-formation  of  the  organ, — 
they  are  evident  and  irremediable. 

In  some  cases  the  eyes  are  well  formed, 
and  even  the  functions  of  the  iris  perfect,  but 
no  perception  of  light. 

In  others,  with  a well-formed  organ,  there  is 
a very  imperfect  function  ; the  distinction  of 
light  from  darkness  being  all  the  patient  is 
conscious  of,  and  even  this  is  lost  as  the  person 
advances  to  puberty. 

It  is  very  difficult  in  the  first  few  weeks, 
and  sometimes  for  months,  to  tell  decidedly 
whether  a child  be  amaurotic  or  not,  when  the 
eyes  are  well  formed  ; but  all  doubt  is  soon 
cleared  up  when  the  period  arrives  at  which 
a child  usually  begins  to  take  notice  of  sur- 
rounding objects,  for  the  aspect  becomes 
vacant  and  unmeaning,  instead  of  animated 
and  intelligent. 

When  congenital  amaurosis  is  imperfect, 
and  the  child  discerns  light,  and  perhaps 
would  be  capable  of  seeing  large  objects,  a re- 
markable involuntary  motion  of  the  globes  is 
acquired,  and  is  ever  after  retained,  although 
complete  loss  of  sight  ensues  : generally  it  is 
a rolling  of  the  eye-ball,  sometimes  a kind  of 
oscillation  ; it  is,  I believe,  acquired  by  the 
constant  and  eager  search  after  light. 

I believe  that  all  the  congenital  amaurotic 
affections  depend  upon  deficient  development 
in  some  part'  of  the  nervous  apparatus  of 
vision,  and  that  they  are  consequently  beyond 
the  reach  of  our  science  or  art  ; they  are  oc- 
casionally confounded  with  cases  of  amaurosis 
from  cerebral  mischief,  which  are  frequent  in 
children,  and  often  admit  of  relief  as  I have 
described. 


I shall  conclude  with  some  brief  observa- 
tions upon  the  divisions  and  subdivisions  of 
the  subject,  upon  the  pathology  of  the  disease, 
and  upon  its  treatment. 

The  division  that  I have  adopted  has  been 
the  result  of  very  extensive  observation  and 
careful  consideration,  in  which  it  has  been  my 
constant  endeavour  to  elicit  practical  good, 
and  I trust  that  I have  exposed  the  general 
and  principal  symptoms  appertaining  to  each 
form  of  the  disease,  with  sufficient  clearness, 
to  render  the  majority  intelligible  to  the  well- 
informed  practitioner. 

Perhaps  some  varieties  of  the  disease  would 
have  been  rendered  more  distinct  by  being 
illustrated  by  cases,  but  I have  purposely 
avoided  the  introduction  of  more  cases  than  I 
considered  essential  to  perfect  explanation. 

It  must  be  understood  that  I have  confined 
myself  to  the  description  of  those  forms  of 
amaurosis  most  generally  met  with,  and  have 
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endeavoured  to  mark  tne  boundaries  of  each 
form.  There  are,  however,  frequently  com- 
binations and  modifications  occurring,  which  I 
have  not  yet  worked  out  sufficiently  to  make 
their  introduction  here  of  much  utility  ; they 
are,  indeed,  like  the  combinations  and  modifi- 
cations of  many  other  diseases,  of  such  variety, 
and  often  of  such  intricacy,  that  I believe  only 
very  few  will  admit  of  distinct  and  useful 
exposition. 

The  subject  altogether  is,  in  my  opinion,  far 
from  complete,  and  I think  it  probable  that 
further  observation  and  experience  may  induce 
me  to  modify  the  present  arrangement. 

I do  not  pretend  to  any  merit  or  novelty  in 
my  arrangement  of  the  subject,— it  partakes 
of  many  that  have  preceded  it,  though  I 
believe  it  does  not  resemble  any  one  in 
toto. 

On  the  pathology  of  amaurosis  little  can  be 
said,  for  little  is  positively  known  ; various 
morbid  changes  have  been  discovered  in  the 
retina,  the  optic  nerve,  and  in  the  cerebral 
part  of  the  nervous  apparatus ; but  these 
discoveries  have,  for  the  most  part,  taken 
place  at  a period  remote  from  the  occurrence 
of  the  amaurosis,  and  we  rarely  have  opportu- 
nity of  inspecting  the  condition  of  these 
structures  anatomically  in  cases  of  recent 
disease,  therefore  we  cannot  accurately  decide 
upon  the  exact  changes  which  produce  several 
forms  of  amaurosis. 

Many  of  the  changes  in  structure  which  we 
find  in  our  examinations  of  amaurotic  cases,  I 
believe  to  be  the  effect,  and  not  the  cause  of 
the  loss  of  vision ; this  happens  especially 
with  respect  to  the  optic  nerve,  which  nearly 
always  loses  its  natural  character  under 
continued  amaurosis  which  has  been  of  cere- 
bral or  retinal  origin  ; the  performance  of  its 
appropriate  functions  appears  to  be  essential 
to  preserve  the  integrity  of  each  part ; and  if 
the  function  be  annihilated  the  part  usually 
undergoes  some  alteration.  The  result  of 
post  mortem  inspection  of  cases  of  amaurosis 
would  lead  us  to  suppose  that  atrophy  of  the 
nerve  was  the  most  common  cause  of  the 
disease,  but  I believe  that  we  should  greatly 
err  in  coming  to  such  conclusion  solely  from 
the  fact  observed  so  frequently  in  the  dis- 
section. 

Further,  the  changes  discovered  after  death 
in  the  retina,  or  in  the  cerebral  portion  of  the 
nervous  apparatus,  may  be  produced  by  morbid 
action,  subsequent  to  the  amaurotic  disease  ; 
in  fact,  the  truth  can  only  be  obtained  on 
these  points  by  careful  examination  of  these 
structures,  during  the  progress,  or  at  the  com- 
pletion, of  the  amaurosis  ; and  our  opportu- 
nities of  doing  this  are  so  rare,  that  a very 
long  time  must  elapse  before  any  positive  con- 
clusions can  be  formed.  These  circumstances 
must  retard  the  progress  of  our  inquiries,  and 
our  endeavours  to  perfect  this  division  of  oph- 
thalmic diseases.  I fear  that  we  shall  not  com- 
prehend some  of  the  more  intricate  cases,  until 
recent  dissection  shall  have  much  advanced 
our  pathological  knowledge  of  the  disease.  It  is 


true  that  in  a great  majority  of  amaurotic 
complaints,  a careful  inquiry  into  the  history 
and  symptoms  of  the  cases  enables  us  confi- 
dently to  form  our  opinion  of  the  seat  and 
nature  of  the  disease,  but  there  are  many 
cases  which  are  obscure  from  our  ignorance 
of  the  nature  of  some  of  the  pathological 
changes. 

I have  but  slightly  mentioned,  or  in  some 
instances  have  altogether  omitted,  to  notice 
many  general  and  local  remedies  which  have 
been  strongly  recommended  by  others  as 
serviceable  in  the  cure  of  some  forms  of  amau- 
rosis ; the  reason  is,  that  I have  tried  them, 
and  found  them  almost  useless. 

As  general  remedies,  I may  mention  phos- 
phorus, arnica,  strychnine,  emetics,  &c. ; the 
two  last  I have  described  as  serviceable  in 
some  cases  ; the  former,  as  a tonic  in  small 
doses,  in  asthenic  cases  ; the  latter,  as  useful 
in  some  cases  of  irregular  circulation,  with 
gastric  irritation. 

I have  frequently  tried  the  influence  of 
strychnine  in  cases  of  amaurosis,  which  I con- 
sidered most  appropriate  for  its  use,  but  I 
have  been  very  greatly  disappointed  in  its 
effects ; I have  not  seen  one  single  instance 
of  benefit  from  its  employment  in  the  manner 
generally  recommended.  I have,  indeed, 
tried  it  in  various  ways,  externally  and  inter- 
nally, and  have  continued  it  till  the  involun- 
tary muscular  contractions  have  been  fright- 
ful, but  without  advantage  to  the  amaurosis. 

There  are  many  cases  in  which  the  power 
of  the  retina  is  slowly  restored,  when  the 
cause  of  the  amaurosis  has  been  subdued  ; as 
after  concussion  of  the  globe,  after  cerebral 
disease,  or  pressure  on  the  optic  nerve,  the 
recovery  is  promoted,  in  such  instances,  by 
stimulants,  as  electricity,  galvanism,  ammonia- 
cal  vapours,  blisters,  &c. ; probably  strychnine 
might  aid  equally,  but  I am  satisfied  that  its 
effects  have  been  greatly  overrated,  and  that 
serious  mischief  has  resulted  from  its  indis- 
criminate use. 

A fair  and  careful  employment  of  the  vera- 
tria  has  brought  me  to  similar  conclusions 
respecting  its  efficacy. 

The  use  of  stimulating  vapours,  lotions, 
ointments,  drops,  &c.  to  the  eyes,  or  the  em- 
ployment of  pungent  and  irritating  snuffs, 
may  relieve  a little  by  creating  a discharge,  in 
some  cases  of  organic  or  congestive  ocular 
amaurosis  ; but  they  do  not,  as  far  as  I have 
seen,  produce  so  good  an  effect  as  a small 
blister  to  the  brow.  Electricity,  galvanism, 
magnetism,  &c.  which  I tried  extensively,  are 
feeble  aids  in  relieving  amaurotic  diseases  ; I 
have  rarely  seen  more  benefit  than  some 
trifling  acceleration  of  recovery  from  their 
employment. 

The  older  writers  on  the  subject  of  amau- 
rosis are,  for  the  most  part,  very  confused,  and 
the  vagueness  of  then-  opinions  of  the  disease 
is  evident  from  the  terms  they  have  applied 
to  it ; they  appear  to  have  considered  it  alto- 
gether local. 

By  degrees,  however,  more  careful  obser- 
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vation  proved  the  connection  of  these  diseases 
with  general  constitutional  disturbance,  or 
with  irritation  or  disorder  in  some  other  im- 
ortant  organ,  as  the  stomach,  &c. ; hence 
ave  arisen  the  divisions  into  the  plethoric, 
that  from  debility,  the  sympathetic,  the  symp- 
tomatic, &c.,  as  employed  by  Richter,  and 
others. 

More  modern  authors  have  continued  to 
use  these  terms,  and  have  added  others,  but 
in  their  arrangement  of  the  subject,  its  divi- 
sions, and  subdivisions,  no  two  hardly  agree  : 
perhaps  no  better  proof  could  be  advanced  of 
the  difficulty  and  imperfection  of  the  sub- 
ject. 

More  has  been  elicited  during  the  last  half- 
century  respecting  ophthalmic  diseases  gene- 
rally, than  during  centuries  preceding,  from 
the  circumstance  of  their  having  been  inves- 
tigated on  scientific  principles  ; we  are  espe- 
cially indebted  to  our  professional  brethren  in 
Germany  for  their  labours  in  this  department, 
which  have  excited  a similar  spirit  here  and 
elsewhere,  and  which  cannot  fail  to  be  highly 
advantageous  to  this  branch  of  medicine. 

In  my  humble  opinion,  however,  our  foreign 
friends  have,  in  some  respects,  rather  increased 
the  difficulties  of  this  and  other  subjects,  by 
the  numerous  minute  divisions  they  have  in- 
stituted. It  is  certainly  important  in  forming 
our  diagnosis  and  plan  of  treatment,  that  we 
should  be  acquainted,  not  only  with  the  direct, 
but  also,  in  many  cases,  with  the  remote 
cause  of  the  disease,  as  it  now  and  then  oc- 
casions some  peculiarity  in  the  case,  and 
modification  of  treatment.  When  we  find, 
however,  that  many  various  causes  create  a 
similar  morbid  action,  which  requires  a uni- 
form plan  of  treatment,  I conceive  that  no 
practical  good  can  result  from  a separation 
or  division  of  such  cases — but  the  contrary. 

I allude  to  the  divisions,  or  rather  subdivi- 
sions of  Beer,  Jiingken,  and  other  German 
authors,  and  which  have  been  adopted,  in 
many  instances,  by  some  English  writers  on 
the  subject ; and  in  which  several  causes  that 
create  similar  morbid  action,  and  produce 
amaurosis  of  like  character,  are  treated  of  as 
distinct  or  separate  diseases  : for  example,  sup- 
pression of  secretion  or  discharge,  or  of  cuta- 
neous eruption,  may,  and  often  does,  produce 
great  disturbance  in  the  circulation,  with  irre- 
gular determination  of  blood,  from  which  some 
one  part  or  organ  more  especially  suffers, — it 
may  be  an  abdominal  or  thoracic  viscus,  or  it 
may  be  the  brain  or  the  eye,  and  in  either  of 
the  latter  instances  an  amaurosis  may  be  pro- 
duced ; but  the  local  disease  presents  no  par- 
ticular symptoms,  or  is  not  specially  modified 
by  the  remote  cause  ; it  has  the  same  charac- 
ter, whether  it  be  the  result  of  suppressed 
perspiration,  suppressed  lactation,  suppressed 
catamenia,  suppressed  diarrhoea,  suppressed 
haemorrhoidal  discharge,  suppressed  suppura- 
tion, suppressed  cutaneous  disease,  &c.  &c. 
The  direct  or  immediate  cause  of  the  amau- 
rosis is  the  same  in  all,  viz.,  a morbid  action 
existing  in  the  brain,  or  in  the  eye  itsclt : 


there  ought  not  then,  in  my  opinion,  to  be 
any  division  of  such  cases. 

In  my  observations  upon  this  subject  gene- 
rally, I have  remarked  the  following  circum- 
stances, some  of  which  have  been  previously 
noted  by  others. 

That  amaurosis  from  organic  disease,  with- 
out violence,  of  the  retina,  generally  attacks 
the  eye  with  dark-coloured  iris  ; that  it  affects 
females  more  frequently  than  males  ; that  it 
seldom  confines  its  ravages  to  one  eye  ; that  it 
occurs  in  elderly  persons,  and  that  there  is 
often  hereditary  disposition  to  it. 

That  amaurosis  from  disease  in  the  choroid 
coat  occurs  most  frequently  in  persons  with 
light-coloured  irides,  of  feeble  power,  espe- 
cially in  those  of  scrofulous  diathesis,  and  that 
it  appears  during  the  early  period  of  life. 

That  all  occupations  which  require  con- 
tinued application  of  vision  to  minute  objects, 
and  especially  such  as  are  altogether  seden- 
tary, tend  to  promote  congestive  and  organic 
amaurosis. 

That  I have  never  been  able  to  trace  the 
disease  to  the  influence  of  stimulating  or  irri- 
tating vapour  or  gas  on  the  organ. 

That  I have  seen  a congestive  form  of  the 
disease  of  metastatic  character  in  gouty  and 
rheumatic  persons,  but  it  is  extremely  rare. 

It  will,  doubtless,  be  remarked  during  the 
perusal  of  this  paper,  that  I have  not  referred 
to  any  other  opinions.  I have  purposely 
avoided  it,  considering  that  a full  acknow- 
ledgment in  this  place  of  my  having  derived 
much  valuable  information  from  the  works  of 
the  authors  I shall  name  would  be  sufficient  ; 
honesty  and  justice  compel  me  also  to  offer 
my  warmest  thanks  to  Dr.  Farre,  for  his  libe- 
rality and  kindness  in  freely  giving  me,  at  all 
times,  the  result  of  his  extensive  experience, 
and  his  close  observation,  during  nearly  twenty 
years  in  which  we  have  been  colleagues. 

Of  feigned  blindness. — Amaurosis  is  a disease 
which  is  very  often  feigned,  and  much  diffi- 
culty occurs  in  some  cases  in  detecting  the 
attempt  at  imposition.  In  all  these  cases 
both  eyes  are  said  to  be  affected,  though  per- 
haps one  is  described  as  most  defective,  for 
the  purpose  intended  by  the  feigner  would 
rarely  be  answered  unless  all  useful  vision 
were  supposed  to  be  lost.  Further  the  eyes 
have  generally  a perfectly  healthy  character 
in  appearance,  in  action  of  irides,  and  in  feel 
of  the  globes,  unless  the  party  be  acquainted 
with  the  effect  of  belladonna,  or  some  other 
of  the  narcotics  which  produce  a similar  effect, 
and  has  employed  some  previously  to  produce 
a dilatation  of  the  pupils  ; this  much  increases 
the  difficulty  of  detecting  the  imposture. 

The  classes  of  persons  who  feign  in  this 
way  are  children,  and  apprentices  to  get  relief 
from  tasks  or  work,  or  the  latter  to  get  free 
from  an  employment  they  dislike  ; soldiers 
and  sailors  to  obtain  remission  of  duty  ; mem- 
bers of  benefit  clubs  or  societies,  in  which 
liberal  assistance  is  afforded  to  sick  members. 
Now  and  then  I see  a case  in  which  I cannot 
detect  any  reason  for  the  attempt  to  impose. 
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I shall  first  detail  the  most  marked  differ- 
ences between  these  cases  and  cases  of  actual 
disease,  and  afterwards  the  modes  of  detect- 
ing the  feigned  disease. 

Unless  the  belladonna  or  some  other  pre- 
paration, which  produces  like  effect  upon 
the  iris,  has  been  applied,  the  eyes  of  the  im- 
postor present  their  ordinary  and  healthy 
characters,  but  there  is  usually  some  degree 
of  assumed  vacancy,  and  occasionally  this 
symptom  is  well  imitated. 

In  what  cases  of  amaurosis  does  the  eye 
preserve  a healthy  character  and  the  iris  a 
free  motion  ? In  some  cases  of  congenital 
disease,  and  in  the  cat’s  eye  of  Beer,  in  which 
the  morbid  appearance  is  very  difficult  to 
detect  without  a previous  knowledge  of  its 
existence  ; but  with  this,  and  with  a dilated 
pupil,  and  modified  light,  it  can  be  seen  at 
pleasure. 

The  history  of  the  case  and  careful  exami- 
nation would  readily  decide  on  either  of  these 
points. 

In  amaurosis  from  cerebral  disease  we  have 
occasionally  an  active  iris,  but  very  rarely  so  ; 
generally  the  pupils  are  more  or  less  dilated, 
or  one  is  so,  or  some  degree  of  strabismus 
exists.  I have  never  seen  a perfect  case  of 
amaurosis  from  the  cause  mentioned,  without 
some  loss  of  power  in  one  or  both  irides  : here 
again  the  history  and  progress  of  the  case  will 
usually  elicit  the  true  disease. 

All  the  other  forms  of  amaurosis,  when  per- 
fect, are  attended  with  some  organic  change, 
or  interruption  of  function  in  the  iris  or  ap- 
pendages of  the  eye,  which  cannot  be  feigned, 
and  are  not  therefore  likely  to  be  mistaken. 

The  detection  of  the  assumed  disease  may 
very  often  be  made  in  getting  the  history  of 
the  case,  provided  the  patient  be  allowed  to 
tell  his  own  story  (which  I consider  best  in 
all  cases  at  first),  for  he  is  rarely  sufficiently 
conversant  with  the  ordinary  symptoms  to 
make  a correct  case  ; he  will  probably  describe 
symptoms  which  are  incompatible  with  each 
other,  or  such  as  could  not  exist  without  other 
evidence,  or  some  material  errors  may  be  de- 
tected by  the  well-informed  medical  man  ; at 
all  events  by  this  means  we  gain  much  to  lull 
or  increase  our  suspicions.  After  this,  an 
accurate  examination  should  be  made  of  the 
eyes,  without  and  with  the  aid  of  belladonna 
to  dilate  the  pupils  ; for  unless  the  disease  has 
been  of  long  standing,  or  the  belladonna,  or 
other  matter  producing  the  same  effect,  has 
been  previously  used,  the  pupils  will  dilate, 
from  the  use  of  belladonna,  further  than 
apparent  when  first  examined  : this  may  then 
enable  the  medical  man  to  judge  whether  the 
pupils  have  been  acted  upon  by  medical  means 
or  not,  to  aid  imposition. 

During  the  explanation  of  the  patient,  and 
the  examination  of  the  eyes,  do  not,  if  pos- 
sible, excite  his  suspicions  of  your  opinion  of 
any  attempt  at  imposition,  but  rather  endeavour 
to  obtain  nis  confidence  by  a little  well-timed 
pity,  and  agreement  with  his  account, — you 


may  thus  often  disarm  him  ; whilst  other- 
wise, by  creating  suspicions,  you  alarm  him, 
and  he  is  constantly  on  his  guard.  If  he  be 
unprepared,  the  sudden  approach  of  the  finger, 
or  any  extraneous  matter  to  the  eye  will  cause 
a sudden  blinking,  if  there  be  not  amaurosis  ; 
or  you  may  observe  that  his  eyes  regard  any 
one  you  may  address  quickly  ; or,  if  you 
attract  his  attention  mentally,  he  will  perhaps 
unintentionally  be  induced  to  direct  and  fix 
his  eyes  upon  your  countenance,  as  a person 
in  earnest  conversation  usually  does. 

When  suspicion  is  excited,  or  when  the 
party  is  well  upon  his  guard,  it  is  sometimes 
very  difficult  to  prove  the  existence  of  visual 
power  ; but  I have  seldom  failed  to  do  this 
satisfactorily  by  perseverance. 

I have  succeeded  immediately  by  the  fol- 
lowing means : — During  conversation  dropping 
some  small  object,  as  a knife  or  pencil  sud- 
denly, which  has  been  immediately  picked  up 
by  the  patient — pretending  to  see  something 
in  the  room,  or  out  of  the  window  (if  near)  of 
curious  or  unusual  character,  the  patient  has 
been  unguarded  for  a moment,  and  his  eyes 
have  followed  the  direction  I have  pointed  to  ; 
asking  how  the  patient’s  dress  became  tom  or 
dirtied,  his  eyes  have  immediately  been  di- 
rected to  the  part  mentioned  or  pointed  to,  and 
several  other  like  expedients.  In  one  case, 
of  a little  girl,  which  baffled  me  for  two  or 
three  weeks,  during  which  period  she  had 
been  strictly  watched  but  nothing  elicited,  I 
was  engaged  in  conversation  with  her  about 
her  medicines,  which  she  had  much  abhor- 
rence of,  and  after  trying  to  persuade  her  to 
take  them  well,  I said  I would  give  her  six- 
pence if  she  would  promise  to  do  so,  she  as- 
sented, and  I held  out  a halfpenny  towards 
her,  which  she  directly  said  (without  touching 
it)  was  not  a sixpence  : she  had  previously 
sat  for  hours  together  without  moving,  and 
would  allow  me  to  place  my  finger  or  other 
matter  in  contact  with  the  cornea  without 
flinching.  Children  generally  sham  blindness 
badly,  and  can  be  pretty  easily  detected,  by 
keeping  them  on  short  allowance  for  a few 
days,  and  then  placing  some  tempting  food  in 
the  room  with  them,  and  leaving  them  for  a 
little  time  alone  ; and  this  plan  often  succeeds 
with  adults — few  persevere  for  any  length  of 
time  in  feigning  total  blindness,  as  they  cannot 
bear  the  restraint  it  imposes  upon  them. 

An  imperfect  amaurosis  is  sometimes  pre- 
tended which  requires  much  judgment  to  de- 
cide upon  ; the  history  of  the  case  and  the 
integrity  of  the  organs  are  the  best  tests  to 
guide  the  professional  man. 

I recommend  the  attentive  perusal  of  the 
following  authors  to  the  student  in  this  divi- 
sion of  ophthalmic  medicine  : — 

Bibliography. — Beer , G.  J.  Lehre  ties  Augen- 
kranklieiten.  Copland,  Dr.,  Amaurosis.  Dictionary. 
Demours,  Traite  des  Maladies  des  Yeux.  Detrenzel , 
M.,  Manuel  de  l’Oculiste.  Hey , W.,  Practical  Ob- 
servations on  Surgery.  .Jacob,  Dr.,  Amaurosis. 
Cyclopaedia  of  Practical  Medicine.  J'ungken,  Lehre 
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des  Augenkrankheiten.  Lawrence , W.  on  Diseases 
of  the  Eve.  Mackenzie , on  the  Diseases  of  the  Eye. 
Richter,' A.  G.,  Medical  and  Surgical  Observations. 
Translation.  Sanson,  Amaurose.  Dictionnaire  de 
Medecine  et  de  Chirurgie  Pratique.  Scarpa,  Ant. 
Practical  Observations  on  Diseases  of  the  Eye.  Trans- 
lation. Schumcker,  J.  L.,  Vermisclite.  Chirurgische 
Schriften.  Travers,  It.,  Synopsis  of  Diseases  of  the 
Eye.  Ware,  James,  on  Gutta  Serena.  Warner, 
Joseph,  A Description  of  the  Human  Eye,  &c. 
Weller,  Manual  of  Diseases  of  the  Eye.  Translation. 

(Frederick  Tyrrell .) 

AM  BE,  (from  dpflr),  the  summit,  or  pro- 
jecting point  of  a rock,)  an  instrument  now  ob- 
solete. It  was  invented,  it  is  said,  by  Hippo- 
crates,  for  the  reduction  of  luxation  of  the 
head  of  the  humerus.  It  is  described  and  re- 
presented in  Scultetus’s  Arment.  Chir. 

It  was  composed  of  two  pieces  of  wood, 
united  by  a hinge,  the  one  rising  vertically 
from  a pedestal,  the  other  extending  horizon- 
tally from  their  point  of  union  : the  latter, 
which  is  excavated  for  the  purpose,  receives 
the  luxated  limb,  and  straps  are  used  to  secure 
it  in  this  situation.  The  angle  formed  by  the 
junction  of  the  two  pieces  rests  in  the  axilla. 
By  pressing  on  the  horizontal  branch,  exten- 
sion is  made,  while  the  upper  part  of  it  helps 
to  press  the  head  of  the  humerus  into  the 
articular  cavity.  The  inconvenience  of  this 
antique  machine  is,  that  it  does  not  fix  the 
scapula,  and  that  it  presses  upon  the  head  of 
the  bone  before  the  extension  is  sufficient  to 
insure  its  easy  return  into  the  glenoid  cavity. 

(Wm.  B.  Costello.) 

AMBLYOPIA.  (See  Amaurosis.) 

AMBULANCE,  from  ambulare,  to  move 
about  ; denomination  given  by  the  French 
to  an  establishment  in  their  armies  formed  for 
the  purpose  of  affording  prompt  and  efficient 
means  to  relieve  the  sick  and  wounded  in  the 
field.  While  every  branch  of  the  British  ser- 
vice is  remarkable  for  superiority  of  disci 
pline  and  equipments,  it  has  been  a matter  of 
surprise  that  no  attention  has  ever  been  paid 
to  the  formation  of  an  hospital  corps.  This 
neglect  was  sadly  felt  during  the  late  war. 
The  talents  and  personal  efforts  of  medical 
officers  are  of  little  avail  if  they  have  not 
proper  and  sufficient  assistance,  afforded  on 
the  exigencies  of  the  moment  in  the  hurry 
and  tumult  of  war,  but  previously  formed  and 
organized  upon  a systematic  and  liberal  plan. 
Above  all  things  it  is  necessary  that  this  as- 
sistance should  be  independent  of  the  ranks 
of  the  army,  which  are  too  much  thinned  by 
the  casualties  of  the  service. 

A steady  non-commissioned  officer  and  well 
disciplined  soldier  are  too  valuable  to  be  de- 
tached from  their  regiments,  and  commanding 
officers  very  naturally  will  endeavour,  on  such 
occasions,  to  get  rid  of  the  worthless  ; hence 
are  orderlies,  generally  speaking,  the  worst 
description  of  soldiers.  Every  duty  connected 
with  the  service  of  the  sick  or  wounded  should 


be  performed  by  men  trained  for  this  special 
duty  under  the  military  command  of  their 
respective  officers,  but  placed  at  the  disposal 
of  the  medical  department. 

Such  a corps  must  be  considered  in  two 
points  of  view  : 1st,  as  regards  the  persons  of 
whom  it  is  composed  ; 2nd,  as  regards  the 
objects  with  which  it  should  be  supplied  : the 
former  arranged  into  field  companies,  with  a 
view  to  the  services  they  have  to  perform  ; 
the  latter  affording  means  of  transport  for  the 
wounded,  carriage  for  the  necessary  field 
stores  and  surgical  equipments.  A field  com- 
pany ought  to  be  attached  to  every  division  of 
the  army,  and  subdivided  according  to  the  bri- 
gades of  each  division  of  various  arms,  each 
company  to  be  in  the  proportion  of  20  rank 
and  file  to  1000  men  ; bearers  on  the  most 
approved  plan  to  be  provided  in  the  propor- 
tion of  one  to  every  100  privates.  The 
means  of  transport  necessary  for  the  corps 
should  consist  of  two  improved  light  spring 
waggons  for  each  brigade  ; and  one  long  car 
capable  of  bearing  off  eighteen  wounded  men, 
nine  on  each  side,  to  each  regiment.  Thus  a 
division  of  10,000  men,  divided  into  four  bri- 
gades and  about  fifteen  battalions,  would  take 
the  field  with  eight  spring  waggons,  fifteen 
long  cars,  and  100  bearers.  When  unem- 
ployed in  the  field,  these  cars  might  prove 
highly  serviceable  for  the  transport  of  the. 
light  bedding  of  each  regiment,  consisting  of 
twelve  palliasses  and  bolster  cases,  twenty-four 
pair  of  sheets  weighing  96lb.,  to  which  might 
be  added  twelve  rugs  weighing  88lb.  In  ad- 
dition to  this  conveyance,  two  light  store 
waggons  should  be  attached  to  each  division, 
their  body  divided  into  compartments,  and 
covered  with  a tarpauling.  These  cars  should 
carry  the  following  indispensable  articles  for 
the  establishment  of  field  hospitals,  when  most 
probably  the  theatre  of  war  cannot  afford  the 
necessary  means.  Four  bell-tents,  two  large 
camp-kettles,  two  large  tea-kettles,  twenty- 
four  tin  cans  in  series,  a triangle  for  suspend- 
ing kettles,  two  leather  water  buckets,  two 
light  stretchers  for  operations,  two  light  fold- 
ing stools  for  ditto,  forty-eight  palliasse  cases, 
forty-eight  sheets,  forty-eight  spare  blankets, 
one  set  of  butchers’  knives  and  cleavers,  four 
bill-hooks,  two  spades  and  girdles,  two  felling 
axes,  two  light  hand-saws,  four  lanthorns,  four 
lamps,  packing  thread  and  needles,  pins  and 
tape,  cord  and  twine,  lint,  tow,  linen  bandages, 
compresses,  rollers,  sponges,  splints,  arm- 
slings,  oil  cloths,  wax-candles,  torches,  cotton 
wicks,  with  a small  supply  of  groceries,  brandy, 
and  wine.  Linen  for  dressings  or  lint  should 
be  furnished  abundantly  to  every  ambulance  ; 
and  in  order  that  it  may  occupy  but  little 
space,  it  should  be  chosen  fine,  and  packed 
into  cases  made  for  the  purpose.  When  kept 
in  large  quantities,  excluded  Irom  light  or  air, 
it  is  liable  to  become  mildewed.  Lint  or 
linen  thus  damaged,  may  often  be  productive 
of  bad  effects  on  the  wounds  to  which  they 
are  applied  as  dressings  ; and  even  give  rise, 
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under  unfavourable  circumstances,  to  hospital 
gangrene.  Should  the  quantity  fail,  tow  may 
be  used  in  its  stead  ; when  cut  into  proper 
lengths,  bleached  in  a chloruret,  and  properly 
carded,  M.  Gama,  who  first  used  it,  states  that 
it  answers  the  purpose  perfectly  ; but  charpie 
should  not  be  used  at  all,  as  it  may  have  been 
prepared  from  foul  linen,  and  as  it  contracts 
hurtful  alteration  much  more  readily  than  lint. 
All  portable  articles  to  be  packed  up  in  small 
bales,  cags,  or  packages  duly  labelled,  that  in 
roads  impracticable  for  wheel  carriages,  they 
may  be  carried  on  bat  horses  or  mules.  These 
articles  should  occupy  as  little  space  as  pos- 
sible. One  of  the  great  objects  to  be  held  in 
view  is  the  facility  and  celerity  of  transport  ; 
the  economy  of  space  and  weight  therefore 
is  matter  of  importance.  There  should  also 
be  a supply  of  liquid  acetate  of  lead,  and  of 
the  watery  solution  of  opium  ; the  former  for 
ready  application  with  water  to  contusions, 
sprains,  and  profound  lacerations,  in  which  the 
skin  remains  whole  ; the  latter,  to  wet  the 
dressings  in  cases  of  torn  wounds,  burns,  &c., 
produced  by  explosions  of  shells,  the  bursting 
of  guns,  &c.  Wax  candles  are  indispensable, 
as  without  them  no  efficient  succour  can  be 
given  to  the  wounded  on  the  field  after  night 
has  fallen  ; no  operation  performed  ; and  thus 
too  often,  would  the  bleeding  soldier  be  ex- 
posed to  perish  from  wounds  which  care  and 
timely  attention  would  heal. 

The  foregoing  is  the  divisional  detail  of 
transport,  but  a reserve  park  of  spring  wag- 
gons, and  long  cars  in  the  proportion  of  two 
of  the  former  by  division,  and  one  of  the  lat- 
ter by  brigade,  should  move  in  the  rear  of 
head-quarters  for  the  purpose  of  replacing  de- 
ficiencies, and  further  assisting  in  the  evacua- 
tion of  field  hospitals. 

Although  the  hospital  corps  is  chiefly  in- 
tended for  the  service  of  the  wounded  in  the 
field,  yet  it  is  to  be  employed  in  the  hospitals 
of  the  army  when  in  quarters.  In  which  case, 
orderlies  detached  from  their  regiments  would 
rejoin  their  respective  corps,  where  they  would 
again  reap  the  benefit  of  regimental  discipline, 
and  lose  those  unsoldier-like  and  slovenly 
habits  that  such  men  are  liable  to  contract 
when  away  from  their  officers.  The  French 
organization  of  their  ambulance  companies 
might  serve  as  a model  for  their  formation. 
It  is  as  follows  : — one  captain,  one  subaltern, 
one  sergeant-major,  one  pay-sergeant,  five  ser- 
geants, or  upper  ward  masters  when  in  hos- 
pital, ten  corporals  or  under  ward  masters, 
two  bugles  (indispensable  for  sounding  halts 
and  advance  in  the  transport  of  wounded), 
ninety-six  privates  or  orderlies,  one  tailor,  one 
shoe  maker,  one  cutler  (a  most  useful  artisan 
to  keep  surgical  instruments  in  repair),  one 
carpenter,  four  cooks ; when  employed  in 
hospital,  these  are  distributed  in  the  propor- 
tion of  one  ward  master  for  every  hundred 
patients,  and  one  orderly  to  every  twelve.  The 
waggons  and  cars,  with  their  drivers,  will  be 
also  under  the  command  of  their  proper  offi- 
cers ; non-commissioned  officers,  with  wheel- 
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wright,  farriers,  saddlers,  &c.  &c.,  are  also  to 
be  attached  to  the  corps. 

Duties  upon  a march. — Troops  usually  move 
by  divisions  and  by  brigades.  Previously  to 
their  marching,  the  ambulance  and  hospital 
corps  should  be  formed  on  the  assembly 
ground,  and  all  men  unable  to  proceed  with 
their  corps  should  be  brought  to  this  spot  by 
one  of  the  regimental  medical  officers,  who 
will  leave  with  the  medical  staff  officers  at- 
tached to  the  ambulance  a return  of  cases. 
The  regimental  cars  to  move  in  the  rear  of 
their  brigades,  when  not  otherwise  ordered  by 
the  general  officer  in  command.  These  cars  to 
receive  and  carry  the  packs  of  weak  men  not 
requiring  transport.  The  hospital  corps  and 
the  spring  waggons  to  move  at  some  distance  in 
the  rear  of  the  division,  picking  up  and  carry- 
ing such  men  as  had  not  been  able  to  proceed 
with  their  companies.  When  troops  arrive 
at  a wholesome  source  of  water,  the  hospital 
corps  should  fill  their  canteens  for  the  use  of 
the  sick.  When  the  troops  are  bivouacked, 
the  hospital  corps  should  be  employed  in 
throwing  up  huts,  or  in  establishing  temporary 
hospitals  in  any  adjoining  buildings,  and  in 
preparing  some  light  food  for  the  sick  they 
have  brought  in.  As  the  independence  of  this 
body  is  indispensable,  a commissariat  should 
be  specially  attached  to  it,  to  issue  the  neces- 
sary supplies,  both  to  the  corps,  and  the  sick 
and  wounded  under  their  care.  When  troops 
are  marching  near  the  enemy,  the  spring  and 
store  waggons  should  move  at  some  distance 
in  the  rear  : the  long  cars,  with  the  hospital 
corps  and  their  bearers,  should  keep  close  in 
the  rear  of  their  respective  brigades,  to  afford 
immediate  relief  when  necessary. 

Every  regiment  is  allowed  a bat  horse  or 
mule  to  carry  medicines,  materials,  and  instru- 
ments. The  panniers  hitherto  used  for  this 
purpose  are,  in  every  respect,  most  objection- 
able. They  are  made  of  osier  work,  and  are 
unwieldy,  liable  to  be  bulged  in  when  coming 
in  contact  with  other  baggage,  easily  pene- 
trated by  rain,  or  injured  in  fording  deep 
rivers  or  streams,  the  covering  skins  not  pro- 
tecting sufficiently  the  pervious  baskets — they 
are  also  much  too  large  : a very  small  propor- 
tion of  medicine  is  requisite  in  the  field,  and 
these  cases  should,  therefore,  principally  con- 
tain surgical  materials.  Light  leather  water- 
proof cases  arp  preferable,  as  they  can  be 
slung  on  an  orderly’s  back,  when  rapid  move- 
ments off  the  roads  prevent  bat  horses  from 
keeping  up  ; they  should  besides  be  made 
to  open  in  such  a manner  as  to  bring  their 
contents  into  view,  to  obviate  the  necessity  of 
unpacking  and  deranging.  It  would  be  desir- 
able that  surgical  saddles,  on  the  plan  of  those 
proposed  by  M.  Weiss,  should  be  adopted  by 
regimental  surgeons,  as  they  contain  all  the 
instruments,  materials,  and  medicines,  that 
could  possibly  be  required  in  the  field,  by 
which  means  bat  horses  might  be  kept  in  the 
rear,  and  not  encumber  the  line  of  march,  an 
evil  that  should  be  guarded  against,  as  much 
as  possible,  in  military  operations. 
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In  addition  to  these,  the  assistant  surgeons 
should  carry  a small  leather  haversack,  with  a 
cover  buttoning  down  to  contain  their  pocket 
instruments,  several  pairs  of  locking  or  torsion 
forceps,  a few  light  dressings,  pins,  sponges, 
&c.  &c.  The  hospital  sergeant  should  be 
equipped  with  a larger  leathern  haversack  for 
additional  dressings,  sponges,  tourniquets,  wax 
candles,  and  the  means  of  striking  a light. 
Incalculable  difficulties  and  serious  accidents 
are  frequently  encountered  from  neglect  in 
carrying  wax  candles  and  lanthorns.  This 
extensive  distribution  in  small  quantities  of 
surgical  materials  and  medicines  will  greatly 
tend  to  diminish  transport,  and  render  them 
more  available  in  the  assistance  of  the  sick 
and  wounded.  Nothing  can  surpass  the  dis- 
tress a surgeon  experiences  in  action,  when 
the  bat  horses  have  been  delayed  in  the  rear  ; 
medical  officers  should  therefore  be  indepen- 
dent of  this  casualty,  and  always  have  with 
them  dressings  for  at  least  100  or  150  cases  ; 
the  lint,  rollers,  and  adhesive  plaster  required 
for  that  number  would  be  of  very  trifling 
weight  when  thus  divided.  It  will  appear  by 
this  arrangement  that  the  portable  material 
will  be  in  the  first  line,  the  light  carriages  in 
the  second,  and  the  heavier  conveyances  in 
reserve.  In  surgical  equipments  great  atten- 
tion should  be  paid  to  the  fracture  splints, 
which  should  be  of  sufficient  solidity  to  pro- 
tect the  limb  from  the  jolting  which  the 
wounded  must  more  or  less  experience  on  bad 
roads.  Stump  pillows,  made  of  the  patent 
India  rubber,  to  be  inflated  when  required, 
should  also  be  provided,  as  they  will  be  found 
of  the  greatest  utility  and  comfort  in  cases 
of  amputation.  Every  experienced  surgeon 
must  have  frequently  wished  for  such  an  in- 
valuable aid  when  obliged  to  prop  the  suf- 
ferer’s limb  with  stones,  knapsacks,  or  any 
other  support  they  can  find  at  hand.  The 
perfect  manner  in  which  this  cloth  is  now  pre- 
pared by  the  patentee,  and  the  variety  of  uses 
for  which  it  is  daily  made  available,  recom- 
mend it  strongly  for  many  important  applica- 
tions in  the  field,  such  as  tents,  beds,  pillows, 
seats,  over-all  coats,  water  skins,  &c. ; but  the 
screw-stopper,  for  inflating  the  beds,  pillows, 
and  seats,  should  be  of  a simpler  and  better 
construction  than  that  in  present  use. 

Duties  of  Medical  Officers  and  the  Ambu- 
lance or  Hospital  Corps  in  action.— If  zeal, 
talent,  and  industry  are  requisite  qualities  of  a 
medical  man  in  camps  and  quarters,  it  is  more 
especially  when  contending  armies  meet  that 
all  his  energies  should  be  collected.  W bile 
warlike  preparations  occupy  the  military 
leaders,  the  army-surgeon,  calm  amidst  the 
surrounding  storm,  must  be  ready  to  meet 
with  fortitude  and  deliberation  the  contingen- 
cies of  war,  and  assist  with  promptitude  and 
with  vigour  the  victims  of  the  conflict.  He 
cannot  at  this  anxious  moment  expect  that 
military  chiefs  can  bestow  a thought  upon  his 
duties,  or  regulate  his  arrangements  ; he  alone 
stands  answerable  to  his  country,  that  her 
wounded  soldiers  are  assisted  with  diligence 


and  attended  with  care.  Medical  assistance 
in  battle  should  be  divided  into  three  lines  ; 

1.  In  the  rear  of  each  brigade  and  within 
range  of  musketry,  but  protected  as  far  as 
possible  by  any  favourable  feature  of  the 
country,  or  buildings,  there  should  be  sta- 
tioned  a portion  of  the  hospital  corps  with  the 
bearers  and  their  canteens  filled  with  w ater. 
These  men  should  be  placed  under  the  di- 
rection of  a regimental  assistant-surgeon,  who 
w ill  not  delay  the  wounded,  but  merely  apply 
indispensable  dressings  and  accelerate  their 
speedy  removal  to  the  second  line.  For  this 
purpose  the  bearers  should  form  a chain  of 
posts  along  the  entire  rear  of  the  line,  and 
according  to  the  proposed  distribution,  a bri- 
gade of  three  thousand  men  would  be  assisted 
by  sixty  men  of  the  corps  with  thirty  bearers ; 
each  post  of  the  chain  should  then  consist  of 
ten  men  and  a corporal  ; the  spare  drummers 
and  pioneers  w ould  lend  additional  aid,  and 
on  no  account  whatever  should  drummers, 
musicians,  or  others,  non-combatants,  be  left 
in  charge  of  their  officers’  horses  ; proper  bat- 
men, or  servants,  should  be  attached  lor  that 
service.  In  the  second  line,  out  of  range  of 
musketry,  should  be  established  the  brigade 
field-hospital,  distinguished  by  a large  camp 
colour.  Here  should  be  found  the  regimental 
surgeons,  with  their  assistants,  together  with 
the  spring-waggons  and  cars  ; at  this  post  the 
wounded  must  be  dressed,  cases  requiring  im- 
mediate operations  attended  to,  the  wounded 
placed  upon  the  spring-waggons,  or  cars,  and 
hence,  the  bearers,  having  deposited  the 
wounded,  should  be  sent  back  to  the  first 
line. 

In  the  rear  of  the  centre  of  each  division 
wrill  be  formed  the  divisional  field-hospital, 
which,  if  possible,  should  be  out  of  the  range  of 
artillery  ; this  post  should  be  attended  by  the 
staff-surgeons  of  brigades  and  their  assistants, 
and  here  operations  will  be  performed,  and 
the  wounded  assembled  to  be  sent  still  further 
to  the  rear,  by  the  reserve  conveyance,  or 
such  additional  means  of  transport  as  the  com- 
missariat of  the  army  may  procure  ; for  the 
spring- w aggons  and  cars  belonging  to  the  am- 
bulance should  immediately  return  to  the 
second  line  of  assistance.  At  this  third  or 
divisional  post  the  store-waggons  will  be  un- 
loaded, tents  pitched  if  necessary,  the  folding 
stretchers  for  operation  put  up,  and  weak 
broth  and  spirits  and  water  prepared  for  the 
wounded. 

The  principal  medical  officer  in  the  field, 
with  the  commanding  officer  of  the  hospital 
corps,  should  be  held  responsible  for  the  regu- 
larity of  the  service  in  these  three  lines  of 
assistance, — replacing  from  the  second  line  to 
the  first  and  from  the  third  to  the  second  any 
casualties  amongst  the  medical  officers  that 
may  occur  during  the  action.  In  the  esta- 
blishment of  field-hospitals  the  quartermaster- 
general  should  be  consulted,  that  they  may 
not  be  formed  on  points  likely  to  be  drawn 
into  the  circle  of  operation.  The  strictest 
orders  should  be  given  to  prevent  medical  offi- 
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cers  of  regiments  from  proceeding  to  the  rear 
with  their  commanding  officers  when  wounded, 
an  abuse  which  has  too  frequently  prevailed. 
While  these  arrangements  are  made  in  the 
field,  evacuating  hospitals  should  be  formed  in 
the  towns  or  villages  in  the  rear  of  the  army, 
where  the  wounded  can  be  accommodated, 
and  where  bedding  may  be  procured  from  the 
inhabitants,  and  means  of  transport  impressed. 
When  the  army  advances,  the  first  and  second 
lines  of  medical  assistance  should  also  move 
forwards.  On  the  other  hand,  when  a retreat 
is  commanded,  the  first  and  second  lines  should 
fall  back  on  the  rear,  but  without  precipita- 
tion or  confusion.  If  a sudden  occurrence 
should  force  the  troops  to  abandon  their  posi- 
tion, the  medical  officers  of  the  first  and 
second  line,  with  the  hospital  corps,  should 
immediately  fall  back  on  the  third  or  divi- 
sional hospital,  where  no  great  accumulation 
of  wounded  should  be  found,  as  from  the  very 
commencement  of  the  action,  precautions 
had  been  taken  that  the  wounded  should  gra- 
dually, but  rapidly  be  sent  to  the  rear.  How 
desirable  it  w'ould  be  in  these  moments  of  un- 
avoidable confusion,  that  the  surgeons  of 
European  armies  should  wear  a distinguishing 
mark  for  their  protection, — a plume,  or  aigrette 
of  black  horse-hair,  which  could  be  worn  in  all 
weathers,  would  be  the  most  easily  recognised, 
and  by  mutual  accord  respected. 

A victorious  army  either  moves  on  to 
further  operations  or  halts  upon  the  field  of 
battle.  In  the  first  case,  regimental  surgeons 
should  proceed  with  their  corps,  and  the 
brigade  medical  staff  follow,  when  the 
wounded  are  sent  to  the  rear,  the  third  line 
would  be  reinforced  with  surgeons  from  the 
general  medical  staff.  When  our  troops  re- 
main upon  the  field,  and  the  enemy  have 
fallen  back,  the  medical  officers  of  the  second 
post  should  proceed  to  the  front  of  the  line  of 
battle  with  spring-waggons  and  cars  to  collect 
the  wounded  that  may  have  been  left  by  the 
skirmishers.  As  this  operation  would  most 
probably  be  conducted  during  the  night,  a few 
torches  should  be  carried  by  the  hospital 
corps,  to  facilitate  this  important  and  humane 
search,  which  is  too  frequently  neglected. 
Should  the  fortune  of  war  have  compelled  us 
to  retreat,  the  third  line  should  dispatch  to  the 
rear  every  case  for  which  they  can  find  tran- 
sport, lest  any  of  the  waggons  should  fall  into 
the  enemy’s  hands  ; all  the  cases  that  cannot 
be  removed  should  then  be  collected  in 
houses,  or  if  none  are  on  the  spot,  in  fields  off 
the  high  road,  that  they  may  not  be  exposed 
to  the  ill  usage  of  the  light  troops  of  the  ene- 
my sent  in  pursuit.  The  spot  where  the 
wounded  are  thus  collected  should  be  distin- 
guished by  a large  black  flag,  and  a staff- 
surgeon,  with  sufficient  assistants,  left  with 
them. 

In  future  wars  it  is  to  be  hoped  that  feel- 
ings of  humanity  will  induce  belligerent 
powers  not  to  consider  army-surgeons  left 
with  the  wounded  as  prisoners.  On  these 
painful  occasions,  sufficient  dressings  should 
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be  also  left,  as  we  cannot  depend  upon  the 
medical  stores  of  the  enemy,  which  may  be 
exhausted,  or  of  an  inferior  quality.  When 
surgeons  are  thus  placed  on  duty  with  an  ene- 
my, they  must  bear  in  mind  that  the  welfare 
of  our  wounded  will  in  a great  degree  depend 
upon  the  propriety  of  their  conduct.  No 
irritation  of  mind  from  disappointment,  no 
national  feeling  should  induce  them  to  enter 
into  unpleasant  discussions.  They  should 
especially  endeavour  to  cultivate  a friendly 
intercourse  with  their  medical  brethren,  care- 
fully avoiding  altercations  on  professional 
points,  in  which  most  probably  they  may 
differ.  A deviation  from  this  prudential 
course  has  often  proved  the  source  of  jealous- 
ies and  animosities,  from  which  the  wounded 
ultimately  suffered.  When  the  enemy’s 
wounded  are  numerous,  and  their  surgeons 
are  not  in  sufficient  numbers  to  attend  to 
them,  we  should  invariably  volunteer  our 
assistance  should  our  own  duties  afford  us 
leisure.  Such  a line  of  conduct  is  ever  appre- 
ciated, and  cannot  fail  to  lead  to  ultimate 
reciprocal  advantages  and  good  feeling. 

Napoleon,  in  the  North  of  Spain,  having 
accidentally  seen  one  of  our  assistants1,  dress- 
ing some  of  his  wounded,  immediately  ordered 
one  hundred  Napoleons  to  be  sent  to  him,  with 
a passport  to  proceed  to  Paris,  accompanied 
with  a letter  recommending  him  to  the  minis- 
ter of  war,  whom  he  directed  to  give  him  a 
free  admission  to  the  hospitals  and  schools  of 
the  French  capital. 

In  cases  where  the  wounded  of  the  enemy 
fall  into  our  hands,  we  should  be  careful  to 
keep  them  as  much  as  possible  separate  from 
our  own,  and  surgeons  understanding  their 
language  should  be  preferred  in  the  selection 
of  their  medical  attendants.  These  wounded 
men  should  be  collected  on  a given  spot,  made 
known  to  the  enemy  by  a flag  of  truce,  that 
they  may  send  conveyance  for  them,  and  thus 
relieve  our  own  means  of  transport,  seldom 
sufficient  for  all  casualties.  In  night  attacks 
the  difficulty  of  collecting  and  attending  the 
wounded  is  incredible,  as  in  these  operations, 
which  are  usually  coups  de  main,  the  darkest 
nights  are  selected.  Fires  to  point  out  the 
stations  of  the  surgeons  would  be  desirable, 
were  they  not  incompatible  with  military  pru- 
dence. Torches  and  lanthorns  should,  there- 
fore, be  put  up  at  every  medical  point  to 
direct  the  bearers.  The  position  once  carried, 
fires  may  then  be  kindled  wherever  the 
wounded  are  assembled.  By  the  foregoing 
distribution  of  medical  men  and  the  hospital 
corps,  allowing  to  each  regimental  and  staff- 
surgeon  two  assistants,  an  army  of  thirty 
thousand,  which  we  shall  suppose  formed  of 
six  divisions,  twelve  brigades,  and  forty  batal- 
lions,  would  be  attended,  in  the  first  line  of 
succour,  by  twelve  assistants  and  three  hun- 
dred bearers  ; forty  surgeons,  and  sixty-eight 

1 The  late  surgeon  Brown  of  the  50th  regiment. 
The  emperor  would  not  liberate  him,  on  the  plea  that 
we  had  been  the  first  to  consider  army-surgeons  as 
prisoners  of  war. 
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assistants  with  twenty-four  spring-waggons  and 
forty  long  cars  on  the  second  line  ; and  by 
twelve  staff-surgeons  and  twenty-four  assistants 
on  the  third. 

The  expense  of  such  a corps  might  be 
adduced  as  an  objection  to  its  formation,  but 
it  would  not  cost  the  state  more  than  a batta- 
lion of  eight  hundred  men  and  a squadron  of 
one  hundred  and  fifty  horse  ; and  when  we 
reflect  on  the  invaluable  services  they  would 
render  our  suffering  soldiers,  distant  from 
friends  and  home,  and  exposed  to  the  accu- 
mulated miseries  of  war,  the  strictest  economist 
would  cheerfully  sanction  a much  greater 
expenditure  ; nor  is  there  a commanding  offi- 
cer in  the  service  who  would  not  hail  with 
satisfaction  such  an  establishment,  as  it  would 
obviate  the  necessity  of  constantly  thinning 
his  ranks  by  detaching  orderlies. 

Transport  of  Sick  and  Wounded. — If  the 
hospital  corps  could  prove  of  such  essential 
service  in  the  field,  in  the  transport  of  the 
sick  and  wounded  to  the  rear,  their  assistance 
would  again  present  incalculable  advantages. 
On  this  duty  they  would  not  only  act  as 
orderlies  to  ‘attend  their  charge,  but  would 
serve  as  an  escort  to  the  convoy  ; since  every 
private  of  the  corps  would  be  armed  with  a 
light  carbine. 

For  the  purpose  of  moving  the  sick  and 
wounded  of  an  army,  we  have  three  means  of 
transport  ; — 1.  The  conveyance  belonging  to 
the  hospital  corps  ; 2.  The  transport  of  the 
commissariat,  rendered  disposable  by  con- 
sumption ; 3.  Transport  belonging  to  the 
inhabitants,  and  impressed  for  the  service. 
We  can  only  depend  upon  the  first,  mode  of 
conveyance,  but  every  exertion  should  be 
made  to  obtain  the  other  means  of  transport. 

Officers  of  the  commissariat  should  invaria- 
bly be  directed  to  give  timely  information  to 
the  principal  medical  officers  of  corps  of  the 
time  of  the  departure  of  their  return-transports 
to  the  rear  for  supplies  ; by  this  means  regi- 
ments would  gradually  be  disencumbered  of 
their  chronic  cases,  which  by  accumulation 
would  materially  impede  the  service,  when 
operations  in  the  front  commence.  These 
conveyances  should  be  divided  into  classes. 
For  instance,  waggons,  wains,  or  cars,  &c., 
drawm  by  horses,  mules,  or  oxen  ; the  number 
of  men  each  can  carry  ; horses,  mules,  drome- 
daries, asses,  &c.,  according  to  the  greater 
ease  and  comfort,  these  several  descriptions  of 
conveyance  may  afford  : the  sick  and  wounded 
should  be  selected  and  classed. 

When  water  carriage  can  be  found,  it  should 
be  ascertained  whether  the  boats  are  decked 
or  open,  or  capable  of  being  protected  by  an 
awning,  that  the  sick  may  be  embarked  ac- 
cording to  the  nature  of  their  ailments. 
When  the  sick  and  wounded  are  evacuated 
on  the  rear,  to  facilitate  these  operations, 
chains  of  communication  should  be  established 
between  the  army  and  the  general  hospitals 
that  are  to  receive  them  : each  station  or 

halting-place  to  be  provided  with  a small 
detachment  of  the  hospital  corps,  with  a few 


spring-waggons  and  cars,  assisted  by  the  oc- 
casional passage  of  disposable  commissariat 
transports,  by  which  means  the  army  would 
be  imperceptibly  relieved  of  their  encum- 
brance. without  trespassing  heavily  on  the 
other  means  of  transport.  When  the  inhabi- 
tants have  fled  from  their  dwellings,  which 
most  probably  will  be  found  plundered,  a 
small  supply  of  hospital  equipments  should  be 
issued  at  every  halting-place  ; but  care  should 
be  taken  that  the  sick  and  wounded  soldier 
leaves  his  corps  with  his  blanket,  great-coat, 
canteen,  &c.  At  every  halt  a rendezvous 
should  be  fixed  upon  for  the  transport  and  the 
sick  to  assemble  the  following  morning.  But 
when  the  sick  are  scattered  about  a large 
town,  in  distant  quarters,  as  every  individual 
concerned  cannot  exactly  know  the  hour,  if 
there  is  artillery  in  the  place  a gun  should  be 
fired  half  an  hour  before  the  time  of  departure, 
that  the  hospital  corps,  drivers,  guides,  &c. 
may  repair  in  time  to  the  assembly-ground. 

When  transport  is  impressed,  it  would  be 
desirable,  when  practicable,  that  each  commu- 
nicating station  should  have  a relief  of  convey- 
ance, by  which  means  the  peasantry  could  re- 
turn to  their  homes.  When  this  unfortunately 
cannot  be  the  case,  the  peasants  will  very 
frequently  steal  away  their  cattle  during  the 
night.  Under  such  circumstances,  the  local 
authorities  should  be  required  to  replace  in- 
stantly the  draught-horses  or  oxen  withdrawn  ; 
this  will  induce  the  people  of  every  village  to 
assist  in  watching  the  impressed  cattle  of  their 
neighbours.  It  is  impossible  to  impress  too 
deeply  upon  the  minds  of  all  those  who  are  in 
charge  of  convoys  of  sick  and  wounded,  the 
absolute  necessity  of  treating  with  kindness 
and  humanity  the  unfortunate  peasantry  torn 
from  their  home  and  agricultural  pursuits  for 
the  transport  of  our  sick  ; when  possible,  the 
drivers  should  be  paid  at  the  end  of  every 
journey  ; at  all  events,  their  services  should  be 
remunerated  at  a reasonable  distance  from 
their  abodes,  and  not  by  cheques  on  distant 
chests,  which  only  become  objects  of  a most 
disgraceful  speculation,  as  their  holder,  unable 
to  travel  several  hundred  miles  for  his  wages, 
will  sell  his  orders,  at  a sad  discount,  to  the 
vampyres  who  follow  armies.  Wffien  the  days' 
are  short,  the  hospital  corps  should  be  pro- 
vided with  torches.  Straggling  on  the  line  of 
march  should  be  carefully  avoided,  and  the 
head  of  the  convoy  should  be  halted  to  bring 
up  the  rear,  when’ from  any  circumstances  the 
continuity  of  the  column  has  been  broken  up. 
Wheel  conveyance  should  invariably  move  in 
the  rear,  and  the  slowest  transport  lead. 

During  a Siege  the  hospital  corps  and  am- 
bulance is  also  of  great  service;  a certain 
proportion  of  men  with  their  bearers  should 
be  stationed  on  such  points  of  the  parallels  as 
the  engineers  may  consider  the  safest  from 
the  fire  of  the  town.  Appointing  medical 
officers  to  the  trenches  is  a useless  precaution. 
All  the  casualties  should  be  transported  by 
hand  to  a sheltered  point,  where  the  field- 
hospitals  are  established. 
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This  spot  should  be  distinguished  by  a black 
flag  for  its  protection,  as  pointing  out  a neutral 
ground  consecrated  to  the  general  cause  of 
humanity ; this  signal  should  invariably  be  re- 
spected by  besieged  and  besiegers,  and  in  no 
instance  should  works  be  carried  on  under  its 
protection,  or  ammunition  secured.  The  flag 
should  be  struck  the  moment  the  ground  be- 
comes a military  post.  All  storming  or  esca- 
lading  parties  will  be  followed  by  a sufficient 
number  of  surgeons  and  bearers,  with  torches 
and  lanthorns  to  be  lighted  when  required. 
When  the  besieged  fortress  is  carried  by 
storm,  the  wounded  in  the  breach  may  be 
hoisted  on  the  ramparts  in  cots  slung  from 
beams  projecting  from  the  parapet.  This  will 
be  found  more  expeditious  and  less  distressing 
than  carrying  them  back  over  the  counter- 
scarp, to  go  round  by  the  town  gates. 

In  a besieged  town. — Here  the  spring-wag- 
gons and  cars  are  useless,  and  their  horses 
only  increase  the  consumption  of  forage.  The 
wounded  should  be  carried  away  by  the  hos- 
pital corps  in  carriages  belonging  to  the  town, 
or  on  bearers ; the  sick  and  wounded  should 
be  accommodated  in  public  buildings,  on  which 
a black  flag  is  to  be  planted,  in  a situation 
easily  discerned  by  the  besiegers  during  the 
day,  and  reflecting  lanthorns  will  designate  it 
in  the  night.  During  a bombardment,  the 
wounded  had  better  be  secured  in  bomb-proof 
casemates,  and  medical  officers  should  be  on 
permanent  duty  both  day  and  night,  and  de- 
tachments of  the  hospital  corps  stationed  at 
every  point  of  attack,  whether  in  the  out- 
works, or  in  the  fortifications  of  the  body  of 
the  place. 

When  a breach  is  rendered  practicable,  the 
surgeons  of  the  garrison,  with  the  hospital 
corps,  should  assemble  in  the  vicinity,  in  some 
safe  building.  Should  the  storming  party  be 
repulsed,  the  wounded  left  in  the  ditch  and 
on  the  breach  should  be  removed  over  the 
ruins  by  means  of  planks  fixed  on  a gang- 
board,  and  laid  down  as  a platform  ; a truck 
moving  upon  four  low  wheels,  in  grooves,  and 
lowered  by  a windlass,  will  be  found  most 
convenient  for  this  humane  purpose.  In 
night-attacks  it  would  be  desirable  that,  by  a 
mutual  agreement,  signals  by  rockets,  for  a short 
cessation  of  hostilities  should  be  thrown  up, 
that  the  wounded  might  be  collected  and 
borne  away  : their  situation  after  an  assault  is 
truly  deplorable, — heaped  up  with  the  dead, 
amongst  ruins,  most  probably  wet  through 
from  wading  across  the  fosse,  and  generally 
very  severely  wounded ; the  delay  of  a few 
minutes  is  to  these  unfortunate  men  of  vital 
importance.  It  is  needless  to  add,  that  the 
materiel  of  the  ambulance  or  hospital  corps 
must,  vary  in  description  according  to  the 
features  of  the  theatre  of  war.  In  mountain- 
ous tracts,  our  waggons  and  cars  will  be  use- 
less, but  wherever  field-pieces  and  the  pontoon 
tram  can  move,  our  wheeled  transports  can 
follow. 

The  same  observation  applies  to  our  medical 
stores,  which  must  be  more  or  less  abundant, 
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according  to  the  state  of  the  country.  In 
populous  and  fertile  provinces,  local  supplies 
may  be  provided,  but  in  an  abandoned  and 
impoverished  land  it  must  be  obvious  that  all 
the  wants  of  the  wounded  that  are  not  pre- 
viously foreseen,  will  be  sadly  felt  in  the  hour 
of  need  ; and  while  we  should  not  encumber 
ourselves  with  useless  medicines,  we  should 
not  dread  even  a superabundance  in  our  sur- 
gical means  of  relief. 
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Model  of  a light  spring-waggon  for  bearing  the 
badly  wounded  off  the  fielil.  T/tose  slightly  wounded 
are  placed  on  seats  each  side  of  the  waggon. 

(J.  G.  Millingen .) 

AMENORRHCEA  (from  a,  priv.,  pi)v,  a 
month,  and  pew,  I flow,)  has  usually  been  con- 
sidered under  two  heads,  emansio  or  retention, 
and  suppression  of  the  menstrual  secretion  ; 
the  former  implying  its  non-appearance  at  the 
usual  period  of  life,  the  latter,  its  interruption 
after  it  has  become  established. 

In  viewing  the  important  function  of  men- 
struation physiologically,  we  are  struck  with 
many  of  its  phenomena  at  once  peculiar  and 
interesting,  and  among  others,  those  which 
may  be  considered  concomitants,  or  rather 
precursors  of  its  first  appearance.  From  an 
early  period  in  the  history  of  medicine  up  to 
the  present  time,  writers  on  physiology  have 
observed,  that  in  warm  countries,  as  in  some 
parts  of  Asia  and  America,  puberty  in  the 
female  occurs  as  early  as  the  ninth  or  tenth 
year,  whilst  in  the  colder  regions,  as  in  Lap- 
land,  it  may  be  retarded  to  the  eighteenth  or 
twentieth  year.  In  this  temperate  climate 
the  uterus  begins  to  perform  the  function  of 
mt  nstruation  when  the  female  arrives  at  the 
age  of  fourteen  or  fifteen.  It  must  not  be 
overlooked,  that  the  first  irruption  of  the  se- 
cretion does  not  depend  on  climate  alone,  but 
on  a perfect  development  of  the  generative 
system.  The  uterus  and  ovaries  must  have 
assumed  the  characteristics  of  the  adult,  and  a 
correspondent  change  must  have  taken  place 
in  other  and  distant  organs.  In  a pathologi- 
cal or  curative  point  of  view  this  circum- 
stance is  of  no  ordinary  moment. 

In  investigating  the  pathology  of  amenor- 
rhoea,  there  are  two  conditions  of  the  whole 
economy  which  demand  careful  consideration  ; 
one  in  which  the  system  has  morbidly  arisen 
above  the  natural  standard,  the  other,  where 
it  has  sunk  below  it,  and  when  with  an  appear- 
ance of  general  debility,  there  is  often  to  be 
found  local  congestion,  producing  a torpidity 
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of  the  uterine  capillaries.  The  healthy  and 
morbid  conditions  of  the  various  functions  ol 
the  body,  but  more  particularly  of  the  chylo- 
poetic  viscera,  require  careful  observation,  as 
the  non-performance  of  the  healthy  action  of 
the  uterus  after  development  may,  for  the 
most  part,  be  traced  to  disturbance  in  the 
general  health.  It  is  true  that  constitutional 
derangement  is  sometimes  the  consequence  ot 
suppressed  catamenia  ; and  the  cause  of  reten- 
tion may  be  found  in  the  structural  alteration 
of  some  part  of  the  uterine  system,  as  an  im- 
perfect formation  or  occlusion  of  the  os  uteri, 
cohesion  of  the  labia,  or  vagina,  or  imperforate 
hymen.  The  menstrual  fluid  may  have  been 
duly  secreted,  and  its  escape  prevented  by 
one  of  the  organic  causes  mentioned,  but  par- 
ticularly the  latter.  In  such  a case,  puberty 
will  have  become  developed,  but  the  patient  is 
found  with  enlargement  of  the  abdomen,  besides 
various  pelvic  and  abdominal  symptoms,  which 
taken  altogether,  frequently  excite  an  un- 
just suspicion  of  pregnancy.  The  structural 
peculiarity  in  the  hymen,  can  only  be  detected 
by  examination,  when  a small  crucial  opening 
by  means  of  a scalpel  or  lancet  will  allow  the 
secreted  fluid  to  escape,  and  afford  an  allevia- 
tion to  the  sufferings  of  the  patient.  In  in- 
terrupted functions  of  the  utero-vaginal  sys- 
tem which  do  not  yield  to  judicious  treatment, 
a careful  examination  should  be  made  by  the 
touch.  It  is  generally  unfortunate  for  the 
female  when  from  a too  fastidious  delicacy, 
whether  on  the  part  of  the  practitioner  or  pa- 
tient, this  inquiry  is  neglected.  Again  dis- 
ease may  exist  in  some  distant  organ  or  tissue, 
as,  for  instance,  in  the  lungs,  liver,  &c.,  when 
the  functions  of  the  uterus  will  become  inter- 
rupted, and  can  only  be  restored  by  the  origi- 
nal cause  being  removed. 

The  female  having  gone  beyond  the  period 
of  life  when  the  first  appearance  of  the  cata- 
menia might  have  been  anticipated,  it  a ple- 
thoric condition  of  the  system  obtains,  it  may 
be  easily  recognised.  Headach,  vertigo,  or  a 
sense  of  weight  in  the  head,  with  occasional 
throbbing,  flushing  of  the  face,  thirst,  and  a 
quick  accelerated  pulse,  are  the  most  promi- 
nent characteristics  of  a loaded  circulation. 
This  condition  of  the  system  may  be  pro- 
tracted, but  it  is  usually  of  short  duration,  and 
the  general  health  sinks  into  the  second  state 
before  alluded  to,  a state  eventually  productive 
of  important  functional  and  structural  derange- 
ment. In  this  case  the  hue  of  health  will  have 
vanished  from  the  cheek,  pallor  prevails,  gene- 
rally with  a darkness  about  the  eyes,  and  par- 
tial tumidity  of  the  face  ; and  in  what  may  be 
called  the  second  stage,  together  with  these 
appearances,  a tinge  ol  the  icterode  01  yel- 
lowish green  colour  is  so  obvious  in  the  coun- 
tenance, that  the  term  chlorosis  or  green  sick- 
ness has  been  given  to  the  disease.  The 
tongue,  at  first  white  and  loaded,  becomes  red, 
and  not  unfrequently,  its  papillae  enlarged. 
The  appetite  is  singularly  affected  ; and  it  is 
common  to  find  in  the  patient  an  unconquerable 
desire  to  eat  lime,  chalk,  earth,  sand,  and  other 
12 


substances  equally  indigestible  and  improper  ; 
in  short,  the  digestion  becomes  imperfect,  and 
a deteriorated  condition  of  the  blood  with  a 
loss  of  vital  energy  are  the  results.  The  pa- 
tient is  now  almost  incapable  of  exertion,  she 
is  subject  to  dyspnoea,  with  a short  irritable 
cough,  which,  together  with  frequent  acces- 
sions of  pain  in  the  chest,  or  sides,  create  in 
the  minds  of  her  parents  or  friends  considera- 
ble apprehensions  for  her  safety. 

In  promoting  a healthy  action  of  the  uterine 
system,  whether  the  case  be  one  of  retention 
or  suppression,  the  condition  of  the  circula- 
tion demands  early  attention  ; and  where  there 
is  an  excess  of  action  in  the  pulse,  with  headach, 
a furred  tongue,  hot  skin,  and  other  symptoms 
of  undue  excitement,  the  means  required 
should  be  those  usually  included  in  the  term 
antiphlogistic.  It  is  comparatively  easy  to 
accomplish  the  first  object  in  view,  that  of 
lowering  the  system — would  it  could  be  said 
to  a standard  of  health.  General  bleeding, 
not  objectionable  as  a powerful  remedy  in  some 
cases,  should  be  employed  with  caution  ; but 
the  local  abstraction  of  blood,  by  means  of 
leeches  to  the  groins,  or  by  cupping  glasses 
applied  over  the  sacrum,  may  be  had  recourse 
to,  oftentimes  with  great  advantage.  These, 
together  with  active  purgation,  and  a vegeta- 
ble diet,  may  be  the  means  of  producing  the 
wished  for  discharge. 

Fortunately  for  the  sex,  pathological  in- 
quiry, with  its  results,  has  superseded  bigotry 
and  false  principles  ; and  a revolution  may  be 
said  to  have  taken  place  in  the  treatment  of 
amenorrhcea.  To  the  experienced  physician, 
a restoration  of  the  patient’s  general  health 
is  his  primary  object ; this  accomplished,  there 
is  oftentimes  little  more  to  be  done.  These  re- 
marks are  applicable  to  both  retention  and  sup- 
pression. The  latter  may  be  classed  under  two 
heads,  the  acute  and  chronic.  From  exposure 
to  cold,  some  violent  mental  or  bodily  exertion, 
or  from  some  trivial  accident  a few  days  or 
hours  before  the  menstrual  period,  the  dis- 
charge does  not  appear  as  usual,  or  is  suddenly 
arrested  even  after  the  period  has  commenced  ; 
this  may  be  called  the  acute  obstruction,  and 
will  be  attended  by  a quick  pulse,  pain  in  the 
region  of  the  uterus,  a sense  of  bearing  down, 
thirst,  headach,  and  other  symptoms  of  pyrexia, 
and  occasionally  with  some  degree  of  hysteria. 
It  may  be  requisite,  under  such  circumstances 
as  are'  here  described,  to  have  recourse  to  the 
lancet ; but  in  the  abstraction  of  blood,  we 
should  be  governed  by  the  system  of  the 
patient,  and  the  urgency  of  the  symptoms. 
Local  bleeding,  under  ordinary  circumstances, 
wall  be  preferable,  as  already  suggested.  Pur- 
gatives of  an  active  kind  should  be  given,  and 
the  hip-bath  may  be  used  with  advantage. 
Should  there  be  much  pain  in  the  region  ot 
the  uterus,  together  with  spasmodic  or  hys- 
terical symptoms,  camphor,  combined  with 
hyoscyamus  or  opium,  will  be  useful.  These 
measures,  however  judiciously  employed,  will 
not,  always  prove  successful  in  securing  a re- 
turn of  the  discharge. 
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In  amenorrhcea,  from  interrupted  functions 
in  the  various  organs,  and  consequent  decline 
of  the  general  health,  whether  in  the  youthful 
or  adult  female,  a plan  of  treatment  of  some 
continuation  will  become  necessary,  which 

J)lan  may  with  propriety  be  classed  under  the 
ollowing  heads : 

1.  Mild  and  continued  purgation.  2.  Exer- 
cise in  the  air,  as  much  as  the  patient  can 
bear  without  fatigue.  3.  The  warm  hip-bath 
or  pediluvium.  4.  A rigid  system  of  dietetics. 
5.  Medicines  which  assist  in  promoting  a 
healthy  digestion.  6.  Medicines  which  are 
supposed  to  possess  the  power  of  exciting  the 
secreting  vessels  of  the  uterus. 

1.  The  value  of  the  Hamiltonian  system  of 
purgation  will  be  almost  universally  admitted 
in  amenorrhcea.  Who  has  not  oftentimes 
seen  it  produce  the  long-looked-for  discharge, 
without  an  auxiliary  remedy  ? Of  the  warm 
stimulating  aperients  which  act  on  the  lower 
part  of  the  intestinal  tube,  probably  aloes  is 
the  best,  in  the  form  of  the  compound 
decoction,  or  the  aloetic  pill  in  combination 
with  rhubarb.  Purgatives  should  be  ad- 
ministered with  great  regularity,  that  the 
bowels  may  be  acted  upon  freely,  but  not 
powerfully.  The  degree  of  debility  in  the 
digestive  apparatus  should  be  the  principal 
guide  in  the  choice  of  aperients,  care  being 
taken  that  too  great  a depression  of  the 
vital  energies  does  not  ensue  from  an  excess 
of  alvine  discharges. 

2.  For  the  promotion  of  health  in  the 
various  secretions,  any  of  the  active  exercises 
in  the  open  air  when  the  atmosphere  is  dry 
and  cool  are  highly  important.  Walking, 
moderate  dancing,  (not  in  hot  rooms  late  at 
night,)  horse-exercise,  &c.,  gradually  increased 
in  frequency  and  force,  without  inducing  much 
fatigue,  should  be  practised  with  regularity, 
notwithstanding  it  may  be  necessary  to  enforce 
it  against  the  inclinations  of  the  patient,  whose 
bodily  and  mental  faculties  will  probably  have 
become  languid  and  inactive.  If  the  system 
be  greatly  impaired,  the  passive  exercises,  as 
riding  in  a carriage,  or  sailing,  should  be  sub- 
stituted. 

3.  Twice  or  thrice  in  a week  the  warm  hip- 
bath, at  about  95°,  for  a quarter  of  an  hour, 
should  be  used,  after  which,  friction  with  a 
soft  brush  or  flannel,  will  prove  serviceable  ; 
indeed,  when  from  circumstances  the  kind  of 
exercises  alluded  to  are  unattainable,  a valua- 
ble substitute  for  them  will  be  found  in  general 
friction  ; it  promotes  a glow  and  perspiration, 
and  tends  greatly  to  increase  the  energy  of 
the  frame. 

4.  I he  diet  should  be  light  and  nourishing, 
and  the  quantity  moderate  at  each  meal.  Sti- 
mulating drinks  are  generally  to  be  avoided, 
but  in  some  cases  a glass  of  good  Madeira, 
sherry,  or  a little  mild  ale  may  be  taken  daily, 
provided  it  does  not  occasion  headach,  or 
preternatural  activity  in  the  circulation. 

_ 5.  When  the  functions  of  the  stomach  are 
disordered,  aromatic  bitters  will  often  prove 
of  service,  either  alone  or  combined  with 
steel.  Probably  one  of  the  best  forms  in 


which  steel  can  be  administered,  is  the  Mis- 
tura  ferri  composita.  The  cardialgic  symptoms, 
if  troublesome,  may  generally  be  removed  by 
the  liquor  potass®  subcarbonatis.  A course  of 
chalybeate  waters  may  be  tried,  their  efficacy 
being  aided  by  the  society  and  amusements 
which,  at  public  watering  places,  can  be  usually 
obtained. 

6.  In  the  medical  treatment  of  amenorrhcea 
much  confidence  has  been  placed  in  the 
various  stimulating  medicines  termed  Emmena- 
gogues,  from  their  being  thought  capable  of 
exciting  the  uterine  vessels.  " In  their  ex- 
hibition care  must  be  taken  that  the  system  be 
placed  in  a state  fit  to  receive  them.  If  the 
vital  actions  be  too  low,  or  on  the  other  hand, 
if  they  be  much  excited,  emmenagogues,  always 
of  doubtful  utility,  are  inadmissible.  Madder, 
savine,  hellebore,  guiacum,  iodine,  secale  cor- 
nutum,  strychnine,  &c.,  have  all  in  turn  been 
extolled  ; they  are,  however,  more  calculated 
for  suppression  than  retention  of  the  cata- 
menia. 

In  married  females,  or  widows,  the  local 
remedy  recommended  by  Lavagna  may  be 
tried  ; it  must  be  considered,  however,  as 
secondary  to  general  treatment.  Ten  or 
twelve  drops  of  the  aqua  ammonia.:  pur®  in  an 
ounce  of  milk  and  water,  (or  of  sufficient 
strength  to  produce  some  degree  of  irritation) 
are  to  be  thrown  into  the  vagina  twice  or 
thrice  a day.  . 

Galvanism  and  electricity  have  been  em- 
ployed with  success  ; and  the  tourniquet  has 
been  applied  round  the  thighs  for  the  purpose 
of  causing  a greater  determination  to  the 
vessels  of  the  uterus  ; the  latter  plan  has  met 
with  but  few  advocates. 

In  amenorrhcea,  blood  is  occasionally  dis- 
charged from  the  nostrils,  nipples,  bowels,  or 
sometimes  from  an  ulcer,  which  seems  in- 
tended as  a substitute  for  the  catamenial 
secretion  to  keep  up  the  balance  of  the  circu- 
lating fluids  ; this  has  been  designated  vicar- 
ious menstruation. 

( George  Jewell) 

AMMONIA,  MURIATE  of,  hydro-chlorate 
of  ammonia,  sal  ammoniac,  syn.  mwriat  d’am- 
moniaque,  Fr. ; Salmiack,  Ger.  The  name 
ammonia  is  derived  to  this  substance  from  the 
circumstance  of  its  being  formerly  procured 
from  Ammonia,  a district  of  Egypt,  in  which 
was  situated  the  temple  of  Jupiter  Ammon. 
It  used  to  be  obtained  by  subliming  the  soot 
formed  by  burning  camels’  dung.  As  che- 
mistry advanced,  it  was  derived  from  other 
sources,  and  was  commonly  prepared  by  add- 
ing sulphuric  acid  to  the  volatile  alkali  ob- 
tained from  soot,  bones,  and  all  the  offal  of 
large  towns,  mixing  it  with  common  salt,  and 
subliming  it.  It  is  now  obtained  in  great 
abundance,  and  at  a very  cheap  rate,  from  the 
ammoniacal  liquor  resulting  from  the  distilla- 
tion of  coal  to  form  gas. 

In  the  liquid  state,  ammonia  is  highly  caus- 
tic, and  produces  powerful  effects  on  the  ani- 
mal economy.  When  applied  to  the  skin,  it 
produces,  according  to  its  state  of  concentra- 
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tion,  and  the  duration  of  its  contact,  a slight  de- 
gree of  rubefaction,  or  vesication  by  the  extra- 
vasation of  serum,  under  the  epidermis,  or  the 
formation  of  an  eschar ; three  of  the  stages  of 
burns.  The  pommade  de  Gondret,  which  con- 
sists of  equal  parts  of  ammonia,  and  mutton 
suet,  previously  melted  at  a slow  heat,  pos- 
sesses all  these  properties.  Soon  after  it  is 
applied,  it  produces  redness  of  the  skin,  with 
pain  and  heat,  and  in  fifteen  or  twenty  minutes, 
the  epiderm  is  raised  into  a blister,  correspond- 
ing in  extent  to  that  of  the  application ; if  it 
be  continued  for  sometime  longer,  an  eschar 
is  formed.  In  this  preparation,  therefore,  the 
ractitioner  has  a double  resource, — first  of  a 
lister,  in  cases  where  the  action  of  cantharides 
might  be  dreaded  ; secondly,  of  a moxa,  for 
persons  who  dread  that  species  of  application 
too  much.  But  whether  alone,  or  in  conjunc- 
tion with  unctuous  substances,  it  deserves  to 
take  an  important  place  amongst  the  stimulants 
of  the  skin  ; and  is  often  employed  as  a reso- 
lutive in  indolent  engorgements,  in  chronic 
inflammation  of  the  lymphatic  ganglions,  glands, 
and  even  of  the  fibrous  and  osseous  tissues ; 
and  as  a revulsive,  in  neuralgic  and  rheumatic 
pains.  For  the  mode  in  which  it  is  em- 
ployed in  these  cases,  see  Paris’s  Pharmaco- 
logia. 

As  a caustic,  it  is  advantageously  employed 
in  poisoned  wounds,  as  it  decomposes  the 
venom,  and  destroys,  at  the  same  time,  the 
parts  in  which  it  had  been  deposited.  When 
the  patient  refuses  excision,  or  when  excision 
is  impossible,  after  the  bite  of  a serpent,  or 
rabid  dog,  it  may  deserve  consideration, 
whether  the  liquid  ammonia  should  not  be 
preferred  to  the  iron,  at  a red  or  white  heat. 

One  of  the  great  advantages  to  be  held  in 
view,  as  regards  this  substance,  is  the  power 
it  gives  the  surgeon  of  varying  the  intensity 
of  its  effects  according  to  the  object  he  has  in 
view  ; thus,  when  he  is  afraid  of  inflammation, 
he  may  expose  the  parts  for  a few  moments  to 
the  vapours  of  the  ammonia  ; in  acting  on  an 
amaurotic  eye,  for  instance.  In  liniments  of 
various  kinds,  its  effects  are  moderated  by  its 
combination  with  oils,  in  the  proportion  of  a 
drachm  or  two  of  the  ammonia  to  an  ounce  of 
oil ; thus  conjoined,  it  forms  a liquid  soap, 
with  which  frictions  are  made  on  the  skin 
for  various  indications.  M.  Larrey,  who  fre- 
quently employs  the  incandescent  iron  in  his 
hospital  practice,  often  pours  liquid  ammonia 
on  the  eschar,  with  a view  to  lessen  the  pain 
produced  by  the  application  of  the  heated 
iron. 

Lavagna  has  recommended  it  in  the  form 
of  an  injection  into  the  vagina,  in  amenor- 
rhoea.  For  this  purpose,  he  mixed  ten  or 
twelve  drops  of  the  ammoniacal  liquor,  with  an 
onnce  of  warm  milk.  The  injection  is  used 
three  or  four  times  in  the  day.  He  has  often 
succeeded  in  this  manner  in  bringing  on  the 
catamenia,  in  the  space  of  one,  two,  and  at 
furthest  in  five  or  six  days.  The  practice, 
however,  is  not  resorted  to,  by  English  obste- 
tricians. It  has  also  been  found  beneficial  in 
cases  of  simple  leucorrhoea. 


AMMONIAC,  ammoniaci  gummi,  L.  a/igo- 
viaKov,  Gr.,  Avimoniak,  Ger.,  gum  ammoniac, 
Eng.  The  derivation  is  the  same  as  that  of 
the  preceding  term.  The  ammoniac  is  a gum 
resin,  obtained  by  the  hardening  of  the  milky 
juice  that  flows  from  the  heracleum  gummi- 
ferum,  a plant  which  grows  in  the  sandy  plains 
in  the  interior  of  Morocco.  By  more  recent 
writers,  however,  especially  M.  Fontanier, 
who  saw  the  plant  growing  at  Yezd-Cast,  in 
Persia,  it  is  said  to  be  derived  from  some  of 
the  species  of  Ferula,  and  is  called  by  Lemery, 
ammonifera. 

Its  use  in  external  application  is  now  much 
restricted,  but  it  has  enjoyed  great  reputation 
as  a discutient  in  scrofulous  and  indolent 
tumours,  particularly  in  the  vicinity  of  the 
joints.  Combined  with  mercury  it  forms  the 
emplastrum  hydrargyri  cum  ammoniaco.  When 
dissolved  in  vinegar,  and  evaporated  to  a 
proper  consistence,  as  in  the  emplastrum  am- 
moniaci, it  is  sufficiently  stimulant  to  produce  an 
inflammation,  and  papular  eruption  of  the  skin. 

AMPULLA,  Lat. ; ampoule,  Fr. ; a small 
blister,  or  elevation,  caused  by  the  effusion  of 
serosity  under  the  epiderm.  It  is  sometimes 
used  by  English  authors,  and  universally  by 
French,  to  designate  the  small  blisters  which 
are  observed  on  the  feet  and  hands,  from  long 
walking,  pressure  of  shoes,  or  severe  labour, 
such  as  rowing,  &c. ; in  such  cases,  they  are 
mere  watery  pustules,  of  greater  or  less  ex- 
tent, over  which  the  sense  of  touch  is  en- 
feebled or  totally  destroyed.  But  they  are 
also  occasioned  sometimes  by  sudden  and  vio- 
lent pressure,  as,  for  instance,  when  a part  is 
pinched  between  two  hard  bodies  ; the  sero- 
sity in  the  latter  case,  instead  of  being  clear, 
is  bloody,  and  the  colour  of  the  ampulla  is 
dark  red. 

In  the  heat  of  summer,  they  often  occur, 
even  from  slight  pressure  on  the  heel  or  toes  ; 
owing  to  the  great  resistance  of  the  epiderm 
in  these  situations,  it  is  elevated  so  uniformly 
that  their  existence  is  not  recognised  until 
they  produce  tension  and  pain.  When  they 
are  extensive,  and  the  epiderm  strong,  the 
serosity  may  be  retained  so  long  that  its  qua- 
lities are  altered,  and  it  becomes  very  fetid ; 
if  small,  the  watery  effusion  is  absorbed.  In 
general,  it  is  best  to  empty  the  ampullae  by 
making  small  punctures  ; in  the  extensive  ones, 
an  incision  should  be  preferred  : the  soreness 
and  inflammation  arising  from  the  retention  of 
the  serosity,  should  be  soothed  by  a poultice 
after  the  removal  of  the  macerated  epiderm  : 
the  inflammation  once  abated,  compresses  wet 
with  a solution  of  acetate  of  lead  will  suffice 
for  the  cure. 

Their  appearance  has  some  resemblance  to 
the  phlyctenes  of  a burn  or  scald,  but  they  are 
at  once  distinguished  from  them  on  referring 
to  the  cause  that  produced  them. 

( Win.  B.  Costello .) 

AMPUTATION,  from  amputare,  to  cut 
off ; amputation,  Fr.  ; Abnehnmng,  Absetzung, 
Ger.,  signifies  the  operation  of  cutting  off  a 
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limb,  or  a portion  of  a limb.  This  is  the  pro- 
per surgical  meaning  of  the  term,  in  its  usual, 
though  somewhat  restricted  acceptation,  and 
the  only  one  to  be  attached  to  it  in  this 
article.  We  say  restricted,  because  the  term 
has  other  significations.  Thus,  resection,  or 
the  cutting  off  the  ends  of  bones ; the  removal 
of  the  lower  jaw,  in  whole  or  in  part ; the  ex- 
cision and  extirpation  of  soft  parts,  such  as  the 
tonsils,  the  testicle,  the  uterus,  and  still  more 
appropriately,  the  penis,  are  operations  often 
termed  amputations. 

The  word  amputation  is  also  sometimes 
used  as  a generic  term,  including  all  the  above- 
named  significations  ; and  then  it  is  synony- 
mous with  ablation  and  apkaresis  (see  these 
words)  which,  in  this  sense,  are  more  suitable, 
and  more  frequently  employed. 

Amputation  is  a subject  of  such  great  ex- 
tent and  importance,  that  it  is  highly  desirable 
in  attempting  to  treat  it  fully,  to  arrange  the 
matter  belonging  to  it, — the  various  and  mul- 
titudinous topics  it  embraces,  in  an  order 
which  will  prevent  omissions,  and  serve  to 
impress  it  well  on  the  understanding. 

General  remarks  on  the  limbs. — The  subject 
before  us  involves  topics  of  the  highest  im- 
portance. Such  is  the  nature  and  structure 
of  the  limbs,  their  importance  to  life,  and 
the  enjoyment  of  life,  that  the  responsibi- 
lity of  the  surgeon  who  removes  or  curtails 
them,  can  hardly  be  overrated.  We  deem  it, 
therefore,  right  to  make  some  brief  reference 
here  to  their  anatomical  conformation,  their 
uses,  and  their  vital  importance.  Organs  of 
more  or  less  complex  and  varied  motion,  of 
general  and  often  of  special  sensation,  the 
limbs,  considered  with  regard  to  the  wide  and 
philosophical  meaning  of  anatomical  structure, 
are  evidently  all  modelled  upon  the  same 
type,  in  all  animals.  Modified  to  suit  the 
habits  and  destiny  of  the  being  to  which  they 
belong,  they  seem  to  become  more  and  more 
important  comparatively  with  the  rest  of  the 
body,  as  well  as  in  comparison  with  the  same 
parts  in  other  animals,  in  proportion  to  the 
importance  of  that  being  in  the  animal  scale. 

From  the  nature  of  their  functions  it  follows 
that  they  must  be  composed  of  substantially 
different  parts,  arranged  so  that  the  combina- 
tion shall  assume  a form  varying  according  to 
the  purpose  it  has  to  answer,  but  always  more 
or  less  elongated. 

The  muscles  are  evidently  the  most  im- 
portant and  characteristic  of  these  constitu- 
ents. The  muscular  tissue  may  be  considered 
as  the  essential  as  well  as  the  most  abundant 
element  of  the  limbs,  as  of  every  other  organ 
of  motion  : these  muscles  being  under  the 
direct  and  immediate  influence  of  the  nerves 
which,  as  it  were,  confer  upon  them,  in  a 
great  degree,  their  motile  faculty  ; the  nervous 
tissue  is  the  element,  at  least  second  to,  if  not 
equal  in  importance  with  the  muscular. 

In  the  third  place,  the  limbs  have  their 
framework,  or  skeleton,  properly  so  called, 
which  being  otherwise  almost  inflexible,  is 
subdivided,  in  general,  transversely,  into  pieces 


made  to  move  upon  each  other,  and  upon  the 
trunk,  by  joints.  This,  their  passive  or  me- 
chanical part,  seems  to  be  their  least  essential 
constituent, — a mere  sub-stratum  ; for  we  find 
it  absent  in  organs  destined  almost  exclusively 
to  the  purposes  of  motion,  such  as  the  tongue 
of  most  animals,  and  the  proboscis  of  the  ele- 
phant. It  is  certainly  subordinate  to  the 
other  parts,  and  formed  of  an  element  which, 
although  it  may  be  considered  the  universal 
material  of  organization,  is  always  subordinate 
or  passive  also — the  cellular  tissue.  Finally, 
we  see  entering  into  the  composition  of  the 
limbs,  for  the  purpose  of  sustaining  their  gene- 
ral organization,  arteries,  veins,  and  lympha- 
tics, which  convey  to  and  fro  the  materials  of 
their  nutrition.  Muscles,  nerves,  bones,  ves- 
sels,— these,  then,  united  by  cellular  tissue, 
enwrapped  by  a fibrous  sheath  with  more  or 
less  numerous  partitions,  and  covered  by  the 
skin,  are  the  parts  with  which  the  surgeon  has 
to  deal  in  amputation. 

In  surveying  the  animal  kingdom,  as  we 
ascend  the  scale,  we  find  the  limbs  and  their 
constituent  parts,  or  immediate  elements,  be- 
coming more  and  more  complex  and  import- 
ant, and  each  part  apportioned  in  quantity 
and  development  to  the  uses  for  w'hich  it  is 
designed  : where  strength  is  required,  we  find 
the  passive  ; where  agility,  the  more  active 
elements  predominating  ; and  where  a special 
sensation  resides,  we  see  an  appropriate  modi- 
fication of  parts  to  admit  of  that  also. 

In  this  survey  we  also  find  the  limbs  be- 
coming less  and  less  mere  appendages,  less 
and  less  independent  of  the  body,  or  more 
and  more  essential  or  integral  parts  of  it,  as  we 
examine  them  from  an  animal  of  less  to  an 
animal  of  greater  importance  ; and  it  will  be 
found  that,  in  the  same  animal,  the  relative 
degree  of  importance,  and  therefore  the  dan- 
ger and  detriment  of  the  removal  of  any  par- 
ticular limb,  as  compared  with  the  others, 
may  be  appreciated  by  a reference  to  its  ana- 
tomical composition,  to  the  importance  and 
relative  quantity  of  its  anatomical  elements. 

The  increasing  vital  relation  between  the 
trunk  and  the  limbs,  and  the  proportionately 
increasing  severity  of  the  loss  or  removal  of 
the  latter,  appears  to  be  an  important  law 
which  holds  good  generally,  from  the  animal 
possessing  the  power  to  reproduce  these  ap- 
pendages, to  that  in  which  the  amputation  of 
one  of  them  is  so  severe  as  to  threaten  life. 
Exceptions  will  of  course  be  found  where 
modifications  are  required  for  particular  cases  ; 
where  an  animal  may  have  two  or  more  of  its 
limbs  extraordinarily  developed  or  extraordi- 
narily diminished  to  suit  its  particular  habits 
and  destiny.  In  the  case  of  greater  develop- 
ment, the  connexion  of  such  limbs  with  the 
trunk,  and  the  severity  of  their  removal  would 
be  greater  than  in  that  of  the  general  rule  ; 
and  in  the  opposite  case,  less. 

With  strict  regard  to  the  philosophy  of 
anatomy,  perhaps  the  limbs  may  be  considered, 
even  in  all  animals,  as  the  elements  of  the 
trunk  prolonged.  But  if  this  view  be  taken 
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of  them  in  the  lower  animals,  how  much  more 
strongly  and  completely  may  it  be  said  of 
them  in  animals  of  a higher  order.  In  man, 
and  in  most  of  the  mammalia,  the  limbs, 
strictly  speaking,  are  but  prolongations  of  the 
trunk.  Are  not  their  nerves  prolongations  of 
the  nervous  matter  of  the  trunk  ? Their 
arteries,  veins,  and  lymphatics  the  selfsame 
tubes  as  those  of  the  body  prolonged  into 
them  ? And  do  not  the  filaments  of  the 
great  sympathetic,  which  creep  along  these 
vessels,  connect  the  limbs  to  all  the  other 
parts  of  the  body,  internal  and  external,  in  the 
same  manner  as  they  connect  and  harmonize 
the  viscera  among  themselves  ? 

It  is  so,  and  on  this  account  it  would  be  no 
fiction  to  declare  that  amputation  of  both 
thighs  at  the  hip-joints,  is  in  some  respects 
almost  like  the  removal  of  one  half  the  body. 

We  are  convinced  that  the  surgeon  who 
appeals  to  his  anatomical  knowledge  will  take 
this  view  of  the  limbs,  and  feel  that  they  are 
more,  much  more  than  mere  contiguous  ap- 
pendages of  the  body.  He  will  not  allow  the 
notion  of  lopping  off  a branch  to  save  the 
trunk,  to  take  too  great  possession  of  his 
mind,  and  prompt  him  to  untimely  amputa- 
tions ; but,  on  the  contrary,  will  exert  his 
best  energies  to  combine  means  and  chances 
with  a view  to  heal  and  save  both. 

Not  to  mention  their  vital  importance,  their 
intricate  and  beautiful  construction,  how  orna- 
mental as  well  as  serviceable  are  they ! What 
a difference  does  man  present  when  we  con- 
template his  body  possessed  of  these  valuable 
endowments,  and  when  we  see  it  shorn  of  the 
least  portion  of  them  ! Disguise  as  you  will 
the  loss  of  limb,  the  deformity  must  be  great. 
Not  even  the  sentiments  which  endear  to  us 
those  who  have  sustained  such  a loss  in  de- 
fence of  what  we  deem  most  worth  the  sacri- 
fice are  sufficient  to  symmetrize  to  our  view 
the  mutilated  person  of  the  most  gallant  hero. 
We  look  upon  the  sailor  who  has  lost  a limb 
in  the  service  of  his  country  with  feelings  of 
regard  and  sympathy.  But  neither  these,  nor 
the  triumphant  feeling  that  his  life  and  honour- 
able scars  attest  the  power  of  surgery,  can 
counterbalance  the  painful  commiseration  ex- 
cited by  the  cruel  curtailment  of  his  person, 
and  stifle  the  rising  sense  of  shame  and  re- 
gret that  it  should  still  be  necessary  to  em- 
ploy the  arts  of  war  to  mutilate  mankind,  and 
outrage  the  noblest  work  of  the  Creator. 

Historical  Notice  of  Amputation. — By  the 
history,  or  historical  notice,  of  an  operation, 
surgical  writers  generally  understand  little 
more  than  a brief  sketch  of  the  changes  it 
has  undergone,  with  the  mention  of  the  names 
of  the  authors  of  those  changes,  and  of  the 
periods  at  which  they  have  been  effected  ; 
and  in  this  signification  only  the  title  of  the 
present  section  is  intended  to  stand. 

The  natural  separation  of  the  limbs  in  cases 
of  mortification  first  taught  mankind  that  cur- 
tailments of  the  body  might  be  borne  without 
loss  of  life,  and  would  sometimes  be  a means 
of  preserving  it.  The  same  lesson  might  have 


been  learned  from  the  accidental  tearing  oft' 
of  a limb  (in  which  case  there  is  no  haemor- 
rhage,) but  it  is  probable  such  an  accident 
had  no  share  in  introducing  amputation  into 
surgical  therapeutics  ; because  by  the  earliest 
writers  on  surgery,  and  even  by  those  who 
flourished  as  late  as  the  thirteenth  and  four- 
teenth centuries,  the  operation  is  mentioned 
only  in  connexion  with  cases  of  mortification. 
Those  authors  did  not  dream  of  amputating 
except  in  cases  of  gangrene. 

Hippocrates,  who  says  but  little  on  ampu- 
tation, appears  to  have  been  of  opinion  that 
the  operation  was  first  suggested  by  the  natu- 
ral separation  of  the  dead  from  the  living 
parts  after  mortification.  What  he  states 
concerning  it  is,  as  far  as  it  goes,  like  most  of 
his  statements,  correct  and  valuable.  He  in- 
dicates the  chief  danger  of  amputating  to  arise 
from  syncope  (induced,  he  undoubtedly  means, 
by  loss  of  blood,)  and  advises  as  most  likely 
to  prevent  haemorrhage,  the  adoption,  after 
the  operation,  of  a cool,  light  regimen,  and  the 
horizontal  or  rather  elevated  position  of  the 
stump. 

The  first  description  of  what  may  be  called 
a method  of  amputating,  is  given  by  Celsus. 
It  is  a remarkable  but  undeniable  fact,  that 
in  many  parts,  the  surgery  of  this  author 
is  scarcely  inferior  to  that  of  the  present 
day.  His  plan  of  amputating  is  decidedly 
the  best  proposed  up  to  the  time  of  Jean 
Louis  Petit ; and,  indeed,  some  of  the  precepts 
given  in  it  must  ever  form  part  of  the  rules 
for  performing  a good  amputation.  He  states 
that  the  soft  parts  are  to  be  divided  down  to 
the  bone  between  the  living  and  dead  ones, 
but  so  that  some  of  the  former  be  removed 
rather  than  any  of  the  latter  should  remain, 
and  so  that  the  incision  fall  not  against  a 
joint ; that  they  are  then  to  be  drawn  back 
and  dissected  off  so  as  to  leave  some  of  the 
bone  bare  ; and  that  the  latter  is  to  be  sawn 
through  close  to  the  flesh  adhering  to  it.  But 
although  in  his  fifth  book,  Celsus  directs  us, 
in  cases  of  obstinate  haemorrhage  from  wounds, 
to  tie  the  bleeding  vessels  in  two  places,  and 
then  to  divide  them  between  the  ligatures, 
he  does  not  appear  to  have  known  that  the 
ligature,  or  any  other  efficient  means  might  be 
used  for  preventing  or  stopping  haemorrhage 
in  amputations  ; for  he  not  only  omits  recom- 
mending any,  but  confesses  that  the  patient 
often  dies  from  loss  of  blood  during  the  ope- 
ration ; and  there  is  nothing  in  the  manner  in 
which  he  directs  the  stump  to  be  dressed  cal- 
culated to  stop  the  bleeding  from  it. 

Archigenes  is  supposed  to  have  rendered 
amputation  more  safe  from  haemorrhage  than 
his  predecessors,  by  tying  the  principal  vessels 
with  a ligature,  either  passed  through,  or  em- 
bracing the  whole  limb,  to  which  he  also 
applied  cold  water.  He  was  thus  enabled  to 
perform  amputation  in  the  living  parts,  which 
he  appears  to  have  been  the  first  boldly  and 
decidedly  to  practise.  He  took  pains  to  save 
the  skin  by  fixing  it  back  before  beginning  the 
incisions  j cauterised  the  wound  with  a hot 


AMPUTATION. 


II!) 


iron  after  the  operation  ; and  then  removed 
his  ligature.  He  probably  used  the  actual 
cautery  to  stop  the  bleeding  from  the  small 
arteries ; and  when  he  speaks  of  tying  or  sew- 
ing blood-vessels,  he  probably  means  those  of 
considerable  size  only.  The  measures  ot 
Archigenes  were  adopted  by  Heliodorus, 
whose  opinion  was  unfavourable  both  to  the 
hasty  removal  of  the  limb  by  a direct  uninter- 
rupted section,  without  drawing  back  and  dis- 
secting up  the  soft  parts,  and  to  amputations 
performed  at  the  joints. 

Galen  says  very  little  on  amputation.  He 
defended,  however,  the  operation  performed 
at  the  joints,  on  the  ground  of  its  being,  in  his 
opinion,  safe  and  speedy. 

Paulus  iEgineta,  whose  name  is  cften  men- 
tioned in  connexion  with  amputation,  cannot 
be  said  to  have  contributed  to  the  improve- 
ment of  the  operation.  He  deviated  from  the 
precepts  of  Celsus,  by  insisting  on  the  neces- 
sity of  amputating  in  the  dead  parts,  or  only 
on  the  confines  of  the  living  ones.  Among 
the  Arabian  surgeons  the  operation  certainly 
underwent  no  improvement.  It  seems,  on 
the  contrary,  to  have  somewhat  retrograded  ; 
for  Abul  Kasem  recommended  that  the  soft 
parts  should  be  divided  with  a knife  heated  to 
redness,  and  that  a balsam  of  sulphur  should  be 
applied  afterwards  to  determine  the  separa- 
tion of  the  eschar.  Avicenna,  however,  re- 
peated the  rules  given  on  the  subject  by  the 
Greeks,  and  directed  the  incisions  to  be  made 
rather  above  the  gangrenous  parts. 

During  the  middle  ages  no  improvement 
was  effected  in  amputations.  The  few  changes 
introduced  were  rather  in  a contrary  direction. 
Theodoric  di  Cervia  had  the  merit  of  recom- 
mending the  method  of  Celsus.  Prior  to  the 
operation  he  administered  opium  and  hyoscya- 
mus,  with  a view  of  rendering  it  less  painful 
to  the  patients  whom  he  afterwards  en- 
deavoured to  rouse  from  the  effects  of  the 
narcotics,  by  causing  them  to  smell  of  vinegar 
and  aromatics.  Guido  di  Chauliaco,  who  lived 
about  the  middle  of  the  fourteenth  century, 
was  more  willing  to  allow  gangrenous  limbs  to 
separate  of  themselves  than  to  employ  the 
knife.  He  used  to  enwrap  the  sphacelated 
part  in  pitch  plaster,  and  to  exercise  such  con- 
striction as  he  considered  calculated  to  facili- 
tate its  separation  at  the  place  of  a joint. 

In  the  sixteenth  century,  Hans  de  Gersdorf 
joined  to  the  operation  of  Celsus,  which  he 
justly  extolled,  the  proceeding  of  Archigenes, 
of  fixing  back  the  integuments  with  a band 
tied  round  the  limb  above  the  place  of  ampu- 
tation. He  would  not  use  the  actual  cautery  ; 
and  instead  of  employing  the  suture,  which 
was  beginning  to  be  adopted  in  his  time,  he 
enveloped  the  stump  in  a pig’s  bladder. 

About  this  period  Maggi  indicated  the  im- 
portance of  having  sufficient  skin  to  cover  the 
stump. 

Up  to  the  time  of  Ambroise  Pare,  as 
the  means  familiar  to  his  predecessors  were 
unsatisfactory,  some  of  them,  with  Fallopius, 
employed  the  actual  cautery,  while  others, 


among  whom  was  Fabricius,  Ab  Aquapendente, 
continued,  like  Paulus  JEgineta,  to  amputate 
in  the  gangrenous  parts.  Pare,  the  great  sur- 
geon of  Louis  XIV.,  introduced  the  plan  of 
arresting  haemorrhage  after  amputation,  by 
tying  the  vessels  ; a plan  of  so  much  import- 
ance that  it  may  be  considered  to  have  led 
the  way  to  every  improvement  the  operation 
has  undergone  since  his  time.  He  used  to 
draw  out  the  vessels  from  the  surface  of  the 
wound  with  a kind  of  forceps  (bee  de  Corbin), 
and  tie  them  with  a double  thread ; just,  says 
Boyer,  as  we  are  in  the  habit  of  tying  the 
umbilical  cord.  In  case  the  haemorrhage  re- 
turned, he  employed  a needle,  and  passed 
a ligature  round  the  bleeding  vessels,  so  as  to 
embrace  with  them  some  thickness  of  the 
neighbouring  tissues,  and  also  a portion  of 
skin,  on  which  he  placed  a compress,  and  then 
tied  the  knot.  Besides  introducing  the  im- 
portant measure  of  tying  the  bleeding  vessels 
of  the  stump,  Pare  was  the  first  who  explicitly 
stated  that  a band  should  be  tied  tight  round 
the  limb,  prior  to  amputation,  not  only  to  raise 
the  skin  and  benumb  the  part,  but  also  for  the 
purpose  of  preventing  haemorrhage  during  the 
operation.  Of  this  remarkable  man,  then,  it 
cannot  be  too  much  to  say,  that  he  was  the 
first  who  devised  measures  to  enable  surgeons 
to  perform  amputation  safely,  and  thus  laid 
the  foundation  of  every  improvement  made  in 
the  operation  since  his  time.  As  soon  as  sur- 
geons obtained  the  power  of  controlling  the 
circulation,  through  the  discoveries  of  Pare, 
they  were  no  longer  obliged  to  hurry  through 
the  operation,  through  terror  at  the  thought 
of  the  patient’s  bleeding  to  death,  but  were 
enabled  to  turn  their  attention  to  the  shape 
to  be  given  to  the  stump  ; they  also  began  to 
think  of  applying  amputation  to  other  cases 
than  those  of  gangrene. 

A new  era  in  surgery  may  be  said  to  have 
commenced  from  the  discoveries  of  Pare  ; and, 
as  maybe  supposed,  they  were  too  great  an  in- 
novation to  meet  with  ready  or  general  adop- 
tion. Many  of  his  contemporaries,  and  even 
some  of  those  who  came  after  him,  neglected  to 
give  their  patients  the  benefit  of  these  measures, 
which,  combined  with  the  method  of  Celsus,  con- 
stituted a better  kind  of  amputation  than  any 
which  had  preceded  it  ; and  such  was  the 
operation  performed  by  Fabricius  Hildanus, 
and  Wiseman.  Fabricius  introduced  the  use 
of  the  retractor  ; and,  like  Pare,  after  tying 
the  principal  vessels,  applied  the  actual  cautery 
to  the  surface  of  the  stump.  Wiseman  did  not 
make  use  of  the  retractor.  He  sometimes  em- 
ployed the  actual  cautery,  and  sometimes  tied 
the  vessels.  In  either  case,  he  afterwards 
applied  a suture  and  a compressive  dressing 
of  stiff  plaster.  He  joined  Fabricius  Hild- 
anus in  advising  that  the  incisions  should  al- 
ways be  made  in  the  living  parts.  Dionis 
rejected  the  actual  cautery.  He  was  averse 
to  amputation  performed  at  the  knee-joint. 

Towards  the  end  of  the  seventeenth  cen- 
tury, Lowdam  of  Oxford,  and  Verduyn  of  Am- 
sterdam insisted  on  the  necessity  of  dividing 
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the  soft  parts  obliquely,  so  as  to  cut  them  into 
a kind  of  Hap,  adapted  to  cover  up  the  end  ot 
the  bone  ; and  thus  may  be  said  to  have  origi- 
nated a kind  of  oblique  or  flap  amputation. 
This  mode  was  opposed  by  Koernerding  and 
Heister,  and  defended  by  Messuet  of  Leyden, 
while  La  Motte  operated  after  the  manner  of 
Wiseman  and  Dionis. 

Munichs  endeavoured  to  revive  the  system 
of  amputating  in  the  joints,  which  happily  had 
been  rarely  employed  since  the  time  of  Guido 
di  Cauliaco.  He  "was  equally  unfortunate  in 
preferring  styptics  to  the  use  of  the  liga- 
ture. 

The  next  great  improvement  to  that  of 
Pare  was  made  by  Jean  Louis  Petit.  More 
completely  master  of  the  circulation  than  his 
predecessors,  by  the  use  of  the  superior  tour- 
niquet he  invented,  he  could  direct  his  atten- 
tion still  more  exclusively  than  they,  to  the 
form  to  be  given  to  the  wound  by  the  in- 
cisions ; and  to  him  is  due  the  honour  of 
atfording  the  patient  something  like  security 
against  that  frightful  evil — a badly  shaped 
stump.  He  invented  the  method  of  dividing 
the  soft  parts  by  two  incisions,  limiting  the 
first  to  the  skin,  allowing  this  membrane  to 
retract,  and  then  dividing  the  muscles.  Petit 
was  also  one  of  the  first  who  advocated  the 
propriety  of  amputation  for  incurable  aneur- 
isms and  certain  cases  of  caries  and  gun-shot 
wounds. 

Shortly  after  the  invention  of  this  method 
of  operating,  Ledran  performed  amputation, 
for  the  first  time,  at  the  shoulder-joint ; and 
Garengeot,  Lafaye,  and  Sharpe  proposed  plans 
of  executing  the  same  operation. 

About  the  same  time,  Remi  de  V ermale  and 
Ravaton  revived  the  kind  of  amputation  pro- 
posed by  Lowdham  and  Verduyn,  and  which, 
it  appears,  had  been  indicated,  among  the  an- 
cients, by  Heliodorus.  They  modified  it, 
however,  so  much  as  to  make  in  it  two  flaps, 
instead  of  one  ; and  from  them,  therefore,  the 
flap  operation,  as  it  was  adopted  by  Dessault, 
and  is  now  usually  performed,  may,  perhaps, 
fairly  be  said  to  have  taken  its  origin. 

At  this  period  of  the  history  of  amputation, 
names  thicken  upon  us.  Many  of  the  questions 
relating  to  it  were  treated  of  scientifically  by 
Monro,  Guenaud,  Blomfield,  and  others  ; but 
no  important  change  appears  to  have  been 
projected,  until  Louis  propounded  his  doctrine 
with  regard  to  the  unequal  retraction  of  the 
muscles.  Upon  this  he  proposed  to  alter  the 
operation  of  Petit,  by  making  the  first  incision 
divide  both  the  skin  and  superficial  muscles, 
and  the  second  the  deep  muscles  only;  apian 
very  like,  if  not  the  same  as  that  upon  which 
Ledran  was  accustomed  to  proceed. 

It  had  often  been  a question  with  surgeons 
what  cases  ought  to  be  treated  by  amputation  ; 
and  from  being  agitated  at  the  Academie  de 
Chirurgie,  it  was  generally  discussed  at  this 
period,  and  among  others,  by  Boucher,  Faure, 
Morand,  Bilguer,  and  Shunuker.  Shortly 
after,  a good  deal  was  said  of  amputation  in 
the  joints,  and  surgeons  were  bold  enough  to 


perform  it  at  the  hip.  Morand  was  one  of  the 
first  to  describe  this  operation  scientifically. 

In  1779  Alanson  proposed  a plan  of  ampu- 
tating, the  novelty  of  which  consisted  mainly 
in  the  dividing  the  muscles  obliquely  upwards 
towards  the  bone,  by  one  sweep  of  the  knife  ; 
but  of  which  the  chief  merit  lies  in  the  mea- 
sures it  prescribes  for  preserving  a sufficient 
quantity  of  skin  to  cover  the  whole  surface  of 
the  stump.  His  mode  of  cutting  through  the 
muscles  was  found  very  difficult,  if  not  imprac- 
ticable ; but  the  publication  of  his  observations 
had  considerable  and  perhaps  the  chief  influ- 
ence in  introducing  the  practice  of  dressing 
the  wound  so  as  to  cause  it  to  unite  by  first  in- 
tention. Although  this  practice  is  generally 
attributed  to  Alanson,  Benjamin  Bell  justly 
claims  some  share  of  the  merit  of  it,  in  his  de- 
scription of  amputation,  where  he  states,  that 
from  the  year  1772  he  laid  it  down  as  a maxim 
not  to  be  deviated  from,  to  save  as  much  skin  and 
cellular  substance  in  the  removal  of  tumours, 
whether  cancers  or  others,  when  the  sound 
parts  admitted  of  it,  as  would  completely 
cover  the  sores  ; and  in  amputating  any  of 
the  extremities,  to  save  as  much  of  them  as 
would  entirely  cover  the  stump.  At  all  events, 
this  plan  of  causing  the  stump  to  heal  by  first 
intention — and  no  fading  laurel  it  is — belongs 
to  English  surgery. 

It  was  adopted  by  Hey,  and  very  soon  by 
most  of  the  British  practitioners,  whose  am- 
putations thus  became  more  successful  than 
those  of  the  surgeons  of  other  countries. 

In  the  method  of  operating  described  by 
B.  Bell,  who,  for  the  complete  and  scientific 
manner  in  which  he  treats  of  amputation,  takes 
the  lead  of  his  contemporaries,  the  plan  ot 
preserving  skin  enough  to  cover  the  entire 
stump  is  combined  with  Celsus’s  mode  of 
cutting  through  the  muscles.  The  manner  of 
dividing  the  muscles  by  layers,  as  now  adopted, 
is  generally  attributed  to  Dessault ; and  it  is 
certainly  mentioned  as  his  practice,  in  his 
works  by  Bichat,  although  the  case  of  ampu- 
tation of  the  fore  arm  there  recorded  as  an 
illustration  of  it,  does  not  present  a methodi- 
cal description  of  that  part  of  the  operation 
exactly  as  it  is  executed  at  the  present  day. 
All  the  three  last  named  surgeons  employed 
straight  in  lieu  of  the  old  curved  knives,  and 
dispensed  with  the  band,  which  before  their 
time  it  was  the  general  custom  to  tie  round 
the  limb,  either  to  benumb  the  part,  or  to 
mark  the  line  of  incision. 

In  the  modern  method  of  amputating,  the  skin 
is  preserved  for  covering  the  whole  ol  t he  stump, 
and  the  muscles  are  divided  by  as  many  distinct 
incisions  as  there  are  layers.  It  is  only  true  to 
say,  that  from  the  time  of  Alanson,  English 
surgeons  have  ever  been  distinguished  for  the 
excellence  of  their  amputations.  They,  more 
strictly  than  any  others,  adhered  to  his  rules 
for  preserving  the  skin  ; and  these,  combined 
with  the  present  mode  of  dividing  the  mus- 
cles, constitute  the  best  possible  kind  of  cir- 
cular amputation. 

The  history  of  amputation,  while  it  exhibits 
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evidence,  both  of  the  reluctance  that  exists  in 
some  minds,  from  an  adherence  to  customary 
practice,  to  adopt  what  is  new ; and  of  the  dis- 
position in  others,  from  the  desire  of  change, 
to  undervalue  what  is  old,  still  offers,  as  to 
ultimate  results,  an  instance  of  the  positive 
though  slow  advance  of  science.  The  opera- 
tion has  ever  been  influenced  by  the  general 
state  of  surgical  knowledge,  and  has  varied  ac- 
cordingly ; but  nothing  contributed  so  much 
and  so  directly  to  its  improvement  as  the  dis- 
covery of  the  means  of  preventing  haemor- 
rhage. 

As  may  be  observed  with  regard  to  almost 
every  branch  of  art  and  science,  this  part  of 
chirurgical  therapeutics  has  had  some  intervals 
of  stagnation,  and  even  of  retrogression.  Upon 
the  whole,  however,  its  periods  of  change  have 
been  those  of  amendment  ; and,  although 
sometimes  stopped  or  misdirected  in  its  course, 
it  has  at  last  attained  that  degree  of  perfec- 
tion from  which,  we  trust,  it  will  never  recede, 
and  beyond  which,  it  may  be  difficult  to  make 
it  advance. 

Classification. — Amputations  differ  from  each 
other  in  many  respects.  It  will  be  found  they 
may  be  best  arranged  according  to  the  method 
of  performing  them,  and  according  to  the 
limb  and  part  of  the  limb  at  which  they  are 
performed.  There  is  more  than  one  method 
of  amputating  applicable  to  every  or  almost 
every  part.  Each  plan  which  is  of  such  gene- 
ral application  that  it  can  be  applied  to  any  part, 
may  be  properly  termed  a general  method.  For 
example,  the  amputation  of  any  part  may  be 
performed  so  as  to  leave  a wound  with  one  or 
more  elongated  portions  of  soft  parts,  called 
flaps,  for  covering  and  healing  over  the  bone 
which  remains  ; and  when  so  performed,  it  is 
termed  the  flap  amputation.  This  being  ap- 
plicable to  every,  or  almost  every  limb  and 
part  of  a limb,  constitutes  a general  method. 
The  same  may  be  said  of  the  plan  in  which 
the  soft  parts  are  left  of  the  same  length  all 
round  the  limb,  and  which  is  called  the  circu- 
lar method  ; and  the  same  of  that  which,  from 
the  form  of  the  wound,  is  termed  the  oval 
method. 

As  each  limb  or  part  of  a limb  may  be  re- 
moved by  more  than  one  method,  there  are 
as  many  individual  amputations  as  distinct 
parts  to  be  amputated,  multiplied  by  the  num- 
ber of  methods,  and  modifications  of  methods, 
or  processes  applicable  to  them. 

We  understand,  then,  by  a general  method 
a mode  of  amputation  applicable  to  every,  or 
almost  every  part ; and  by  individual  amputa- 
tion. the  amputation  of  some  distinct  part,  by 
each  or  any  method  or  process  considered 
separately. 

There  are  certain  considerations  which 
apply  to  all  methods  of  amputating,  and  to  all 
amputations,  taken  in  the  aggregate  ; and 
which,  to  avoid  repetition  in  the  treating  of 
each  of  them,  and  in  order  that  the  reader 
may  have  the  whole  subject  clearly  before 
him,  we  shall  present  first  and  together  : while 
whatever  applies  solely- or  more  particularly 


to  each  general  method,  or  single,  individual  am- 
putation, taken  separately,  will  be  noticed  un- 
der the  head  of  that  general  method,  and  of 
that  special  amputation. 

As  the  first  considerations  apply  generally 
to  all  amputations  wherever,  or  by  whatever 
plan  performed,  to  general  methods  and  to 
individual  amputations,  they  ought  to  precede 
the  description  of  both.  The  different  gene- 
ral methods  of  amputating  as  applicable  to  any 
part,  come  naturally,  and  will  be  treated  of 
next  in  order ; and,  lastly,  we  shall  treat  of 
every  individual  amputation  of  every  part,  by 
each  and  every  method  and  modification  of 
method  which  has  been  devised. 

CASES  IN  WHICH  AMPUTATION  OUGHT  TO  BE 
PERFORMED. 

In  treating  of  amputation,  most  authors  en- 
deavour to  point  out  the  diseases  for  which  it 
should  be  performed.  But  it  is  evident  that 
a general  statement,  made  with  this  intention, 
can  be  but  an  enumeration,  of  little  use  to  the 
practitioner,  and  that  he  ought  to  look  upon 
it  as  scarcely  more  than  a catalogue  or  table, 
showing  at  once  the  number  of  disorders,  or 
species  of  cases,  for  which  the  operation  is 
performed.  Otherwise  considered,  or  with 
any  other  importance  attached  to  it,  it  might 
mislead  the  yonng  surgeon.  The  proper 
place  for  pointing  out  each  case  requiring  am- 
putation, is  that,  where  all  the  details  concern- 
ing ^it  can  be  most  completely  and  minutely 
entered  into  ; and  that  place  clearly  will  be 
under  the  head  of  each  disease,  when  we  enter 
into  the  description  of  the  treatment  suited 
to  each  or  any  of  its  particular  cases  consi- 
dered separately.  What  we  ought,  and  shall 
more  particularly  attempt  to  do,  besides  mak- 
ing the  above  enumeration,  is  to  lay  down 
general  rules  to  assist  the  surgeon  in  solving 
the  difficult  problem — for  what  cases  ought 
amputation  to  be  had  recourse  to  ? In  order  to 
come  to  as  just  a decision  as  possible,  as  to 
whether  or  not  amputation  should  be  per- 
formed, in  any  case  under  consideration,  the 
surgeon  must  always  proceed  in  the  same 
manner.  The  great  object  is  to  calculate  the 
consequences  that  must  ensue,  both  with  and 
without  the  operation  : in  order  that  of  the 
two  courses — its  adoption,  or  rejection — that 
may  be  pursued  which  offers  the  greater  num- 
ber of  chances  in  favour  of  the  patient’s  life 
and  health.  We  have  to  calculate  on  the  one 
hand,  the  consequences  of  the  disease  treated 
by  amputation  ; and  on  the  other,  its  conse- 
quences treated  without  amputation.  We 
have  to  compare  the  consequences  on  both 
sides,  and  to  determine  for  the  alternative 
which  leaves  the  larger  residue  of  probable 
good. 

To  solve  the  problem,  all  the  data  must  be 
taken  which  the  answers  to  the  following  in- 
terrogatories will  furnish.  What  are  the  exact 
parts,  and  to  what  precise  extent  is  each  in- 
jured or  diseased,  taken  anatomically,  part  by 
part  ? What  are  the  usual  effects,  local  and 
general,  proximate  and  remote,  of  the  lesion 
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or  disease  affecting  them  ? and  what  will  they 
be  in  the  case  in  question  — that  is,  under 
the  particular  circumstances  of  the  patient 
with  regard  to  age,  sex,  physical,  mental,  and 
moral  constitution,  previous  and  present  ha- 
bits, place  of  abode,  climate,  season,  and  the 
care  and  attention  that  can  be  obtained  for 
him  ? Having  such  data,  the  surgeon  will 
be  able  to  foretel  the  issue  of  a case  with 
a degree  of  certainty  proportionate  to  his 
pathological  knowledge  ; and  it  is  here  that 
he  will  appreciate  the  value  of  a thorough  ac- 
quaintance with  pathology,  and  feel  amply 
repaid  for  all  the  pains  its  acquisition  may 
have  cost  him  ; for  upon  this  only  can  he 
rely. 

By  nothing  less  than  a systematic  and  ela- 
borate investigation  of  all  the  circumstances  of 
a case,  can  we  expect  to  form  an  accurate 
opinion  on  the  point  in  question.  Let  no  man 
believe  that  his  experience  has  endowed  him 
with  the  power  of  judging  correctly  by  any 
other  method  of  proceeding.  Let  no  man  be 
tempted  by  the  love  of  the  marvellous  to 
fancy  himself  a prophet.  There  must  be  no 
plunging  at  a conclusion : the  shrewdest 
guess  may  lead  to  a woeful  mistake  ; and 
nothing  can  be  more  reprehensible  than  yield- 
ing, in  the  least,  to  the  suggestions  of  a spirit 
of  divination  or  instinctive  sagacity,  which,  if 
we  proceeded  without  method,  might  have 
some  influence,  and  in  which  a sort  of  self- 
complacency,  derived  from  previous  success, 
may  sometimes  induce  us  conscientiously  to 
believe  ourselves  in  possession  of. 

When  the  consequences  which  will  ensue 
in  any  particular  case,  under  the  two  modes 
of  treatment, — that  by  amputation,  and  that 
without  amputation, — (and,  in  considering  the 
former,  the  shock  of  the  operation  must  be 
taken  into  account,)  have  been  correctly  esti- 
mated and  summed  up,  the  surgeon  has  only 
to  range  them  side  by  side,  and  to  compare 
them.  He  will  amputate  where  the  conse- 
quences of  the  treatment  by  amputation 
establish  the  greater  number  of  chances  in 
favour  of  the  patient’s  life  and  health  ; and  he 
will  not  amputate  where  these  chances  are 
established  by  the  treatment  without  the  ope- 
ration. This  appears  to  us  to  be  the  rule  by 
which  he  ought  to  be  guided.  Authors 
usually  state  that  amputation  ought  only  to  be 
performed  where  the  life  of  the  patient  can- 
not be  saved  without  it.  French  writers  ex- 
press themselves  to  that  effect '.  But  this  is  not 
the  rigid  expression  of  the  rule.  To  make  it 
so  it  would  be  necessary  to  say  “ where  health 
as  well  as  life  cannot  be  saved  without  it.”  For 
there  are  cases  where  the  life,  but  not  the 

1 Neither  Velpeau,  Blandin,  nor  even  Cloquet  seem 
to  have  conceived,  or  certainly  to  have  expressed  cor- 
rectly the  rule  which  ought  to  be  laid  down.  Sanson 
comes  nearer  to  it  in  saying, — “ Amputation  ought  to 
be  performed  only  when  the  danger  to  which  it  ex- 
poses the  patient  is  less  than  that  of  the  disease.”  But 
to  be  correct,  he  shculd  have  said,  “ Amputation  ought 
to  be  performed  when  the  danger  and  inconvenience 
to  which  it  exposes  the  patient  are  less  than  those  of 
the  disease  treated  otherwise.” 


health  can  be  preserved  without  amputation. 
Suppose,  for  example,  the  consequence  of  a 
local  injury  treated  without  amputation  to  be 
a frequent  disturbance  of  the  patient’s  health, 
interfering  materially  with  his  well-being,  but 
insufficient  to  put  life  in  danger  : it  does  not 
always  follow  that  this  treatment  is  right 
or  justifiable.  It  follows  on  the  contrary 
that  if  restoration  to  perfect  health  would 
have  been  the  consequence  of  the  removal  of 
the  limb  by  amputation,  the  treatment  with 
the  operation  might  possibly  be  the  proper 
treatment. 

A man  came  to  the  Hotel  Dieu  who  had 
lost  his  right  abdominal  limb  below  the  knee, 
from  mortification  produced,  he  said,  by  the 
use  of  bad  bread  containing  ergoted  rye.  His 
object  was  to  know  if  anything  could  be  done 
to  better  the  condition  of  the  stump,  the  soft 
parts  of  which  were  constantly  ulcerating,  in 
consequence  of  the  bones  being  prominent. 
The  inconvenience  was  such  that  he  could 
not  make  use  of  his  limb  for  walking,  and  the 
cicatrix  pressed  upon  by  the  bones  was  so 
painful  as  greatly  to  impair  his  general  health. 
Now,  let  it  be  asked  whether,  at  the  time  of 
the  mortification,  the  proper  treatment  would 
not  have  been  the  removal  of  the  limb  by  am- 
putation, so  as  to  leave  a good,  useful,  and 
painless  stump.  This  conclusion  seems  in- 
evitable. On  the  one  hand,  the  process  ne- 
cessary for  the  separation  of  the  dead  parts, 
(of  itself  probably  more  or  less  dangerous  to 
life,)  entailed  upon  the  patient  a source  ot 
constant  suffering  and  great  deformity.  On 
the  other  hand,  amputation,  perhaps  not 
equally,  but  we  will  say  equally  dangerous  to 
life,  would  probably  have  secured  a healthy, 
useful  stump.  There  can  be  no  doubt  then  that 
the  treatment  by  amputation  would  have  been 
the  proper  one  ; and  yet  the  treatment  with- 
out it  is  that  suggested  by  the  rule  given  by 
authors  ; namely,  that  amputation  is  to  be 
performed  only  in  cases  where  the  patient’s 
life  cannot  be  saved  without  it.  We  do  not 
mean  it  to  be  implied  that  surgeons  often  act 
thus,  but  still,  we  deem  it  important  as  far  as 
possible,  to  supplant  whatever  precepts  are 
indefinite  and  incomplete  by  positive  and  fixed 
rules.  In  a case  like  the  above,  the  choice 
between  the  two  modes  of  treatment  must 
rest  mainly  upon  their  comparative  danger. 
If  the  probabilities  of  danger  are  greater  on 
the  side  of  amputation,  so  much  so  as  to  out- 
weigh the  probable  inconvenience  or  occa- 
sional disturbance  of  health  entailed  by  the 
preservation  of  the  limb,  unquestionably  it 
ought  not  to  be  adopted  ; but  if  the  probable 
danger  is  about  equal  under  both  plans  of 
treatment,  the  operation  ought  to  be  per- 
formed. The  superiority  of  one  plan  over 
the  other  is  just  in  proportion  to  the  less  de- 
gree of  danger  it  offers  to  life  and  health,  and 
not  to  life  alone.  The  proper  rule  of  proceed- 
ing, then,  in  all  cases,  may  be  clearly  ex- 
pressed in  a very  few  words,  and  in  its  sim- 
plest form,  would  stand  thus  : — Place  the  dan- 
ger to  life  and  health  from  the  lesion  treated 
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by  amputation  in  one  scale,  and  in  the  other, 
the  danger  to  life  and  health  from  the  lesion 
treated  without  amputation,  and  let  the  de- 
cision be  made  in  favour  of  that  plan  of  which 
the  danger  to  life  and  health  is  decidedly  out- 
weighed. Where  the  two  plans  are  equally 
balanced,  and  in  cases  of  doubt,  the  decision 
should  be  in  favour  of  that  which  causes  the 
less  pain,  and  leaves  the  body  the  more  perfect 
in  form,  or  with  the  less  deformity  or  curtail- 
ment. 

In  cases  of  doubt,  the  surgeon  will,  there- 
fore, abstain  from  using  the  knife.  As  we 
have  dwelt  a good  deal  upon  the  severity  of 
the  loss  of  a limb,  with  a view  to  impress  the 
practitioner  with  the  nature  of  the  weighty 
duty  he  has  to  perform,  when  called  upon  to 
decide  whether  amputation  is  proper  or  not  ; 
and  in  order  that  he  may  give  the  subject  his 
utmost  attention,  we  are  bound  also  to  re- 
mark, that  he  must  not  allow  his  judgment  to 
be  influenced  by  considerations  arising  from  a 
mistaken  notion  of  what  humanity  dictates, 
and  which  are  sometimes  pressed  by  others. 
What  is  right  is  humane,  in  this  as  in  most 
other  cases.  It  is  humane  to  amputate,  and 
inhuman  not  to  amputate  where  the  necessity 
is  pointed  out  by  the  rule  we  have  supported, 
just  as  much  as  it  would  be  inhuman  to  ampu- 
tate, and  humane  not  to  amputate  whenever 
the  rule  does  not  prescribe  the  operation.  It 
is  not  in  treating  of  this  operation  that  we 
need  defend  the  profession  against  the  impu- 
tation, sometimes  attempted  to  be  cast  upon 
it,  of  allowing  the  fondness  for  operating  to 
influence  its  decisions.  The  amputation  of  a 
limb  is  always  a painful  duty  to  the  surgeon. 
In  some  operations  it  is  not  so : in  removing 
a tumour  dangerous  to  life,  he  may,  indeed, 
execute  the  task  with  a feeling  of  satisfaction  ; 
for  he  knows  that  he  is  extirpating  morbid 
matter,  that  he  is  dislodging  an  enemy.  But 
when  amputating  a limb,  he  feels  that  he  is 
taking  away  an  integral  part  of  the  body, 
which  cannot  be  replaced,  for  the  uses  of 
which  there  is  no  substitute,  and  for  the  loss 
of  which  there  can  be  no  compensation. 

It  is,  perhaps,  true,  that  amputation  is  gene- 
rally considered  the  most  wonderful  of  all  ope- 
rations. The  notion  that  prevails  in  the  minds 
of  the  uninformed,  of  the  parts  entering  into 
the  composition  of  a limb,  cannot  be  so  very 
vague,  since  we  hear  persons  every  day  ex- 
press astonishment  that  it  should  be  in  the 
power  of  man  to  remove  the  limb  of  his  fellow 
with  knife  and  saw,  stopping  the  streams  of 
blood  that  burst  from  the  wound,  and  so  facili- 
tating and  hastening  its  cure  that  the  rest  of 
the  body  is  preserved  sound,  and  in  a brief 
space  of  time  scarcely  a scar  remains  to  tell 
that  the  patient  was  not  born  without  the  cur- 
tailed member. 

There  certainly  is  no  operation  which  makes 
the  surgeon  appear  so  great ; but  we  trust 
this  will  only  make  him  the  more  cautious 
never  to  abuse  the  masterly  privilege,  and 
consent  to  remove  a limb  until  his  duty  com- 
mand it.  In  every  case,  after  duly  weighing 


all  that  can  conduce  to  a right  opinion,  he 
will  retire  in  close  communion  with  himself 
and  decide  to  the  best  of  his  calmest  judg- 
ment. 

Thanks  to  the  progress  of  science,  the 
number  of  cases  in  which  amputation  was 
formerly  had  recourse  to,  is  constantly  dimi- 
nishing. As  our  knowledge  of  disease,  and 
the  modes  of  counteracting  it  increase,  we 
are  enabled  to  do  more  and  more  without  the 
necessity  of  resorting  to  this  last  expedient. 

We  now  come  to  the  enumeration  of  those 
diseases  and  lesions  which  it  is  customary  to 
put  down  as  more  or  less  frequently  requiring 
amputation. 

They  are  as  follows : — Malignant  diseases, 
such  as  the  various  forms  of  cancer  ; some 
tumours  not  malignant ; mortification  ; caries  ; 
certain  of  the  severest  forms  of  necrosis ; 
white  swellings  ; extensive  suppuration,  with 
or  without  ulceration ; fractures  ; dislocations, 
and  wounds. 

Malignant  diseases. — It  is  right  to  perform 
amputation  for  these  affections,  when  there 
are  insuperable  obstacles  to  their  complete 
extirpation  without  it ; whether  they  have 
their  seat  in  the  soft  parts,  in  the  bones,  or 
in  both.  They  are,  osteo-sarcoma ; spina 
ventosa  ; the  colloid,  hydatoid,  and  encepha- 
loid  transformations  ; the  malignant  erectile 
tumour,  (fungus  hematodes,)  and  the  divers 
forms  of  malignant  disease  in  which  these  or  a 
certain  number  of  them  are  blended  together, 
with  or  without  other  tissues,  and  which  are 
generally  described  under  the  vague  terms  of 
cancer  and  carcinoma.  Unfortunately,  how- 
ever, many  of  these  diseases,  being  not  strictly 
local,  but  merely  part  of  the  effects  or  mani- 
festations of  an  alteration  of  the  solids  and 
fluids  generally,  break  out  in  the  stump  or  in 
some  other  part  of  the  body,  especially  if 
energetic  measures  are  not  adopted  simulta- 
neously with  the  operation  to  correct  the 
vitiated  state  of  the  whole  system. 

As  we  can  hardly  expect  to  effect  this 
beneficial  change  when  the  malady  is  of  long 
standing  ; and  that  in  some  few  instances  a 
disease  of  this  sort,  which  at  a late  period 
shows  contamination  of  the  whole  frame,  is  so 
far  local  at  first,  that  without  some  local  cause 
it  might  never  have  been  concentrated  suffi- 
ciently in  any  one  part  to  break  out  in  an 
active  and  destructive  form,  the  sooner  the 
operation  is  performed  the  greater  must  be 
the  chance  of  a cure.  In  these  cases  it  is 
always  advisable  to  amputate  as  far  as  possible 
from  the  seat  of  the  disease,  and  whenever 
practicable  to  leave  an  articulation  between  it 
and  the  place  of  operating.  Experience  has 
shown  that  parts  are  contaminated,  in  a great 
measure,  in  the  ratio  of  their  vicinity  to  the 
disease  ; and  it  is  for  this  reason,  as  well  as 
on  account  of  the  more  complete  removal  of 
tissues  decidedly  morbid  by  amputation  of  the 
limb  affected,  than  by  excision  or  extirpation 
of  the  parts  immediately  diseased,  that  the 
former  has  sometimes  been  successful  after 
the  latter  had  failed. 
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Tumours  not  in  their  nature  destructive  to 
life . — Among  the  diseases  sometimes  requiring 
amputation,  may  be  placed  certain  tumours 
which  cannot  otherwise  be  removed,  and 
which,  although  not  of  a malignant  character, 
exercise  a dangerous  local  influence  by  their 
volume  or  position.  Such  are  certain  exosto- 
ses and  fibrous  masses,  which  by  their  pressure 
on  large  vessels  impede  the  circulation,  and 
may  sometimes  occasion  mortification,  or 
which,  by  irritating  and  cramping  the  nerves, 
become  insupportable.  Elephantiasis 1 has 
also  been  treated  by  amputation. 

Aneurisms  that  have  produced  irreparable 
injury  to  surrounding  parts,  or  the  treatment 
of  which,  by  ligature,  owing  to  the  diseased 
state  of  the  vessel  tied,  has  been  followed  by 
secondary  hoemorrhage,  come  in  the  same 
category.  Whenever  vessels  are  so  injured 
that  the  circulation  cannot  continue  in  the 
limb,  but  may  go  on  in  the  stump,  (which 
sometimes  happens,  since  diseased  arteries 
will  often  perform  their  functions  in  the 
middle  or  upper  part  of  a limb  when  they 
cannot  at  its  lower  extremity,)  amputation  is 
the  only  resource,  and  ought  to  be  adopted. 

Mortification,  or  Gangrene 2. — It  is  deemed 
advisable  to  perform  amputation  in  cases  of 
mortification,  in  order  to  spare  the  patient  the 
long  and  sometimes  hazardous  process,  which 
Nature  requires  for  the  separation  of  the 
dead  parts,  and  for  the  purpose  of  securing  a 
good  and  useful  stump3. 

With  these,  we  think  a third  motive  ought 
sometimes  to  be  allowed  to  have  influence, 
namely,  that  the  operation  itself  may  produce 
a salutary  effect  upon  the  system.  Where 
mortification  of  the  whole,  or  of  the  chief 
constituents  of  a limb  is  produced  by  an  ex- 
ternal cause,  amputation  ought  always  to  be 
performed,  unless  there  be  something  in  the 
state  of  the  patient  to  forbid  it.  It  is  a ques- 
tion which  has  often  been  discussed,  whether 
or  not  amputation  should  ever  be  performed 
before  the  mortification  has  limited  itself.  In 
injuries,  such  as  gun-shot  wounds,  some  parts 
are  quite  disorganized,  and  may,  therefore,  be 
considered  dead,  or  in  a gangrenous  state, 
from  the  moment  of  their  infliction ; others 
are  so  far  disorganized  that  the  vital  processes 
cannot  go  on  in  them,  and  therefore,  they 
die  at  the  very  commencement  of  the  local 
inflammatory  effort  which  is  necessarily  con- 
sequent on  all  wounds. 

For  lesions  of  this  sort, — indeed,  for  all 
traumatic  and  mechanical  injuries  of  this 
severity,  the  sooner  amputation  is  performed 
the  better,  as  there  can  be  no  doubt  of  the 
advantage  of  substituting  a clean  healthy 
wound  and  a cicatrizing  process  for  a ragged 
laceration  and  sloughing  process,  at  the  earliest 
possible  period.  To  effect  this,  the  great  care 

1 Mr.  Crosse  lately  amputated  in  a case  of  elephan- 

tiasis, and  the  result  was  successful. 

3 These  are  synonymous  terms,  and  we  use  them  as 
such . 

s Sir  Astley  Cooper  thinks  that  Nature  separates 
the  parts  so  as  to  leave  a good  stump. 


of  the  surgeon  must  be  to  cut  above  the  dis- 
organized parts,  to  let  the  knife  and  saw  fall 
upon  healthy  tissues. 

When  mortification  results  from  an  internal 
cause,  the  latter  may  be  general,  that  is,  it 
may  result  from  a disease  pervading  the  prin- 
cipal part  of  the  vascular  system,  or  having  its 
seat  in  some  other  leading  organ  or  organs  ; 
or  that  cause  may  be  local,  may  reside  in,  and 
be  confined  to  the  vessels  of  the  limb  ; and  it 
is  only  in  the  latter  case  that  amputation  is 
applicable.  There  is,  however,  a state  in 
which  amputation  may  be  advisable,  which  I 
do  not  find  that  authors  have  marked, — that 
in  which  the  solids  and  fluids  happen  to  be  in 
a deteriorated  condition  at  the  time  of  the  in- 
fliction of  some  local  mechanical  lesion. 

Here  the  general  bad  condition  of  the 
body  may  cause  mortification  after  an  injury 
of  the  limb,  which,  in  a healthy  subject,  would 
have  escaped  it. 

Now  if  the  operation  in  this  case  were  likely 
to  produce  a salutary  reaction,  which  I think 
possible,  it  would  be  justifiable  to  adopt  it. 
In  such  a case,  where  it  is  hoped  the  operation 
itself  may  have  a general  beneficial  influence, 
it  should  be  performed  at  the  time  the  patient 
appears  most  susceptible  of  the  healthy  re- 
action ; and  I think  that  will  be  early.  Wait- 
ing for  the  gangrene  to  limit  itself  would  be 
waiting  for  what  could  not  take  place.  I 
admit  that  the  difficulty  of  distinguishing  this 
state  is  extreme,  but  when  detected,  no  time 
should  be  lost. 

When  mortification  is  the  result  of  internal 
disease,  the  operation  should  not  be  per- 
formed until  an  inflammatory  line  in  the  living 
parts  has  marked  its  limit.  In  this  case,  it 
were  useless  and  cruel  to  amputate  prior  to 
the  spontaneous  limiting  of  the  gangrene. 
Perhaps  in  this  case  it  may  be  often  better  to 
leave  the  amputation  to  Nature.  It  has  been 
stated  that  when  amputation  is,  performed 
before  the  mortification  has  stopped,  the 
stump  will  become  gangrenous,  whether  the 
cause  of  it  be  external  or  internal.  But  is 
this  sound  doctrine  ? Is  there  any  physiolo- 
gical reason  why  mortification  from  a cause 
purely  external  should  make  its  appearance 
in  healthy  parts  cut  through  in  the  operation  ? 
Indeed,  one  can  scarcely  see  how  it  should 
happen.  A local  injury,  as  we  have  stated, 
causes  the  death  of  parts  at  once,  by  com- 
pletely disorganizing  them  ; or  it  so  far  dis- 
organizes them  that  they  cannot  bear  the 
supervening  inflammation,  but  die  in  that  pro- 
cess which  is  then  said  to  terminate  by  gan- 
grene. But  mortification  from  a local  cause 
is  not  in  itself  a spreading  disease,  as  Larrey 
and  some  others  seem  to  suppose  : it  is  the 
death  of  a part  from  disorganization.  When 
death  seizes  the  surface  of  the  stump,  it 
arises  from  one  of  the  three  following  causes  : 
Either  from  the  shock  which  the  whole  body 
received  with  the  local  injury,  or  because  it 
was  in  a deteriorated  condition  at  the  time 
the  injury  was  inflicted,  and  remained  so  at 
the  time  of  amputation  ; or  because  the  ope- 


AMPUTATION. 


125 


ration  was  performed  in  parts  not  sound  but 
too  much  injured  to  take  on  or  sustain  healthy 
inflammation.  This  last  cause  accounts  for 
the  difference  of  opinion  existing  on  this  sub- 
ject, and  enables  us  to  explain  why  Sharpe, 
Pott,  and  others,  who  had  often  seen  mortifi- 
cation lay  hold  of  the  stump,  insisted  that  the 
operation  should  be  deferred  until  the  morti- 
fication was  arrested  by  the  formation  of  an 
inflammatory  circle1. 

Caries. — We  now  know  this  disease  to  be  an 
inflammation  of  the  osseous  tissue,  in  the  stage 
of  softening  or  suppuration,  and  can  therefore 
account  for  its  attacking,  in  preference,  that 
part  of  this  tissue  which  is  loose  and  vascular, 
as  we  find  it  in  the  short  and  in  the  extremities 
of  long  bones.  At  a certain  stage  of  caries, 
the  bony  tissue  is  irrecoverably  disorganized  ; 
and  as  the  consequences  of  the  disease  may 
prey  upon  the  constitution  till  the  life  of  the 
patient  is  exhausted,  there  are  many  cases  of 
it  which  require  amputation. 

It  is  the  chief  and  most  incurable  alteration 
which  takes  place  in  a vast  number  of  those 
diseases,  blended  under  the  indefinite  name  of 
white-swelling. 

In  general,  it  is  only  at  the  very  outset  of 
caries  that  there  is  any  chance  of  restoring 
the  affected  parts  to  a healthy  state ; (and  ex- 
cept in  cases  of  early  efficient  treatment,  and 
those  in  which  it  terminates  by  anchylosis 
before  the  constitution  is  irrecoverably  im- 
paired,) whenever  it  is  too  extensive  to  allow 
of  the  removal  of  the  diseased  bone,  we  have 
only  to  choose  between  amputation  and  the 
death  of  the  patient.  Amputation  is  a good 
remedy  for  caries  when  otherwise  incurable  ; 
because,  as  experience  has  proved,  the  health 
of  those  affected,  and  whose  original  conform- 
ation is  mostly  the  great  cause  of  the  disease, 
often  improves  after  the  operation  ; not  only 
from  the  removal  of  the  source  of  mischief,  but 
because  the  quantum  of  vital  energy  as  if  pre- 
viously too  small  for  the  entire  body,  becomes 
sufficient  for  it  after  the  curtailment  of  a limb. 
Certain  it  is,  that  the  bodies  of  such  persons 
do  often  prosper,  if  they  resist  the  shock 
and  immediate  consequences  of  the  opera- 
tion. 

In  caries,  then,  when  the  bone  is  decidedly 
in  a softened  and  suppurative  state,  beyond 
the  chance  of  recovery  ; and  when  important 
organs  are  seriously  menaced  by  the  progress 
of  the  disease,  there  should  be  no  hesitation 
about  performing  the  operation.  For  the 
reason  we  have  mentioned,  that  in  this  case 
the  lopping  off  a diseased  branch  is  often  of 

1 At  a time  when  our  pathological  knowledge  was 
less  perfect  than  it  is  at  present,  mortification  was  mis- 
taken for  a sort  of  active  process,  or  spreading  disease, 
because  in  most  cases  it  begins  at  the  extremity  of  a 
limb,  and  gradually  extends  towards  the  trunk,  and 
thus  seems  to  spread  by  a sort  of  contagion.  But 
this  happens  because  the  vital  processes  diminish  gra- 
dually in  activity,  and  are  carried  on  with  increasing 
difficulty,  from  the  centre  towards  the  extremities  anil 
surface,  and  that  these  die  first  from  whatever  cause 
mortification  proceeds. 


profit  to  the  trunk,  as  well  as  on  many  other 
accounts,  amputation  will  mostly  be  found 
preferable  to  resection. 

Necrosis.— Happily,  what  we  have  said  of 
caries  does  not  apply  to  this  disease.  It  is 
only  the  very  worst  cases  of  necrosis  that  re- 
quire amputation,  since  by  skilful  local  treat- 
ment and  good  management  of  the  health,  if 
there  be  adequate  strength  of  constitution, 
and  the  periosteum  and  surrounding  parts  are 
sufficiently  sound  to  provide  a new  bone,  the 
sequestrum  will  become  detached,  and  may  be 
extracted  with  safety.  But  it  does  sometimes 
happen,  when  the  disease  is  very  extensive, 
and  situated  in  the  midst  of  very  voluminous 
and  important  soft  parts,  through  which  the 
sequestrum  cannot  be  attacked,  that  the  abun- 
dance of  suppuration  would  cause  death,  un- 
less amputation  were  performed.  A patient 
at  the  Hotel  Dieu,  w'hose  body  I examined, 
died  from  this  cause.  The  femur,  in  its  three 
inferior  fourths,  was  reduced  to  a sequestrum, 
and  shut  up  in  a new  bone,  out  of  which  na- 
ture had  endeavoured  to  let  it  escape  by 
spontaneous  perforations.  Unfortunately, 
these  holes  wrere  situated  in  the  vicinity  of 
the  crural  and  popliteal  vessels.  Had  they 
been  in  the  anterior  or  the  outer  region  of  the 
bone,  the  nature  and  extent  of  the  disease 
might  have  been  correctly  ascertained,  and  the 
patient’s  life  might  have  been  saved  by  the  ex- 
traction of  the  sequestrum ; or  had  this  been 
found  impracticable,  by  amputation  of  the  limb. 
The  absence  of  a correct  diagnosis  as  to  the 
precise  local  circumstances  of  the  disease  cost 
the  patient  his  life. 

White  swellings. — Diseases  of  the  joints, 
taken  in  reasonable  time  and  treated  methodi- 
cally, may  generally  be  cured  without  ampu- 
tation, unless  the  bones  have  arrived  at  that 
state  of  caries  which  wre  have  already  pointed 
out  as  requiring  the  operation.  This  happy 
result  belongs  more  particularly  to  modern 
practice,  and  is  to  be  attributed  to  our  better 
knowledge  of  the  morbid  changes  to  which 
the  constituent  parts  of  the  joints  are  liable, 
and  of  the  order  in  which  they  occur.  At 
the  present  day,  a vast  number  of  limbs  hav- 
ing their  joints  diseased  are  spared,  which, 
formerly,  would  have  been  amputated.  Great 
credit  is  due  to  those  practitioners,  who,  by 
patient  perseverance  in  the  employment  of 
means  founded  upon  pathological  knowledge, 
first  obtained  a sufficient  number  of  cases  to 
make  an  impression  on  the  profession,  and 
caused  them  to  pause  and  employ  these  mea- 
sures with  that  patience,  energy,  and  assiduity 
which  the  expectation  of  a successful  issue 
alwrays  inspires,  before  they  resorted  to  am- 
putation. The  delay  their  employment  oc- 
casions is  by  no  means  dangerous  or  unfavour- 
able to  the  success  of  the  operation,  which, 
should  it  become  necessary,  will  be  found  less 
likely  to  fail  after  the  disease  has  become  very 
chronic,  and  made  the  pulse  feeble,  than  at 
an  earlier  period.  Indeed,  it  is  the  duty  of 
the  surgeon  to  w'ait  and  continue  to  employ 
such  measures,  until  the  patient’s  general 
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health  shows  that  he  would  sink  under  the 
disease,  if  the  limb  were  not  removed. 

Here  it  is  the  state  of  the  body,  and  not  the 
state  of  the  joint,  which  determines  whether 
and  when  amputation  is  required  ; for,  until 
the  general  health  gives  way,  there  is  always 
hope  of  every  disease  known  by  the  name  of 
white  swelling  terminating  by  ankylosis,  or  in 
some  manner  which  will  admit  of  the  preser- 
vation of  the  limb. 

Extensive  suppuration,  with  or  without  ulcer- 
ation of  the  integuments. — Cases  of  extensive 
suppuration  have  been  put  down  among  those 
which  may  require  amputation  by  some  au- 
thors. If  the  patient’s  life  be  menaced  with 
exhaustion  by  the  abundance  of  pus  secreted, 
the  surgeon  has  to  consider  by  what  means 
he  can  remove  the  cause  of  it ; and,  if  this  is 
local,  perhaps,  in  rare  instances,  all  other 
means  having  failed,  amputation  may  be  indi- 
cated. But  where  the  secretion  of  pus  de- 
pends, in  whole  or  in  part,  upon  an  internal  or 
general  cause,  it  is  evident  that  the  operation 
would  be  worse  than  useless. 

It  is  always  dangerous  suddenly  to  arrest 
the  suppurating  process,  and  that  in  propor- 
tion to  its  extent : and,  therefore,  when  a case 
presents  itself  in  which  local  suppuration  or 
ulceration  has  produced  so  much  havoc  as  to 
render  a limb  useless,  and  put  life  in  peril,  no 
pains  must  be  spared,  (for  management  alone 
is  scarcely  sufficient)  to  ward  off  the  conse- 
quences inseparable  from  the  direct  stoppage 
of  a copious  purulent  discharge.  The  mate- 
rials of  such  a drain  must  be  largely,  ade- 
quately diverted  to  other  external  channels, 
by  the  most  appropriate  emunctories,  or  their 
reflux  internally,  which  otherwise  could  hardly 
fail  to  take  place,  must  produce  congestion  in 
the  internal  organs,  with  that  tendency  to 
suppuration  which  makes  it  almost  always 
fatal. 

Fractures'. — Compound  fractures  in  which 
the  bones  are  extensively  shattered,  denuded, 
and  displaced,  especially  in  the  immediate 
vicinity  of  large  joints,  in  which  the  main 
trunks  of  vessels  or  nerves  are  injured,  ten- 
dons denuded,  and  the  muscular  parts  largely 
destroyed  or  contused  ; the  presence  of  these 
complications  combined,  or  the  existence  of 
one  of  them,  in  a manner  to  constitute  an  in- 
jury which  the  careful  and  analytical  investi- 
gation we  have  recommended  shows  to  be 
irreparable,  renders  amputation  necessary. 
Terrible  compound  fractures  have  often  been 
cured,  where  the  general  circumstances  were 
favourable,  and  sometimes  even  in  hospitals, 
where  the  patients  were  not  placed  in  the  purest 
air,  or  surrounded  by  the  greatest  comforts. 
Dupuytren  saved  the  leg  and  life  of  a gentle- 
man in  a case  of  fracture,  in  which  the  poste- 
rior tibial  artery  was  opened,  by  setting  the 
bones,  and  tying  the  femoral  artery,  a bold 
line  of  practice,  originating,  as  he  thought, 
with  himself,  but  recommended,  I believe,  by 
that  excellent  surgeon,  John  Bell. 

1 See  Pott's  remarks  on  Fractures. 


The  following  case  occurred  in  hospital 
practice  : — 

A strong  man,  about  thirty-five  years  of  age, 
was  brought  to  the  Hotel  Dieu,  with  one  of  the 
severest  compound  fractures  of  the  leg  I ever 
saw.  It  occupied  the  immediate  vicinity  of 
the  ankle-joint.  The  ends  of  the  upper  frag- 
ments protruded  through  a large  wound  of  the 
soft  parts.  The  foot  with  the  inferior  frag- 
ments (which  were  not  more  than  an  inch 
and  a half  in  length),  was  bodily  displaced  an 
inch,  at  least,  on  the  outside  of  its  natural 
position,  and  seemed  to  hang  to  the  rest  of 
the  limb  only  by  tendons.  The  patient  ob- 
stinately refused  to  submit  to  amputation,  al- 
though apprised  that  it  was  the  only  means  of 
saving  his  life.  To  add  to  the  gravity  of  the 
case,  traumatic  delirium  of  the  worst  kind 
suddenly  came  on,  during  which  the  patient 
removed  the  dressings,  and  used  his  limb  as  if 
it  had  been  entire,  so  as  to  cause  the  foot  to 
hang  still  more  loosely  by  the  connecting  ten- 
dons. Yet,  strange  to  say,  this  man  recovered. 
The  delirium  subsided.  In  a few  days,  a mass 
of  granulations  sprung  up,  as  if  by  enchant- 
ment, and  wrapping  themselves  round  the 
ends  of  the  bones,  they  seemed  to  draw  the 
foot  more  and  more  into  its  natural  position, 
and  thus  to  achieve  that  fixation  which  had  in 
vain  been  attempted  by  splints  and  bandages. 
The  projecting  extremities  of  the  fragments 
studded  in  coral  granulations,  which  presented 
a most  beautiful  appearance,  became  necrosed 
and  fell  off,  a firm  cicatrix  ensued,  and  the 
man  could  walk  and  use  his  foot  remarkably 
well.  ■ — ' 

In  cases  where  nerves  and  large  vessels  are 
uninjured,  where  the  joints  and  tendons  have 
escaped  serious  lesion,  amputation  may  not 
be  necessary,  unless  the  destruction  oi  skin 
and  muscle  be  so  considerable  as  to  render 
the  formation  of  a good  cicatrix  impossible  ; 
or  unless  the  general  circumstances  in  which 
the  patient  is  placed  establish  a necessity  for 
the  operation. 

Splinters  of  bones  can  be  removed,  the 
ends  of  fragments  can  be  cut  off  with  a saw  ; 
and  when  a fracture  is  thus  regularised,  it  is 
the  state  of  the  soft  parts  only  which  can 
make  amputation  indispensable.  We  repeat, 
the  general  circumstances  of  each  particular 
case  must  be  taken  into  consideration.  It  is 
probably  their  omission  in  the  calculation 
which  has  rendered  the  results  of  various 
practitioners  apparently  so  opposite  ; some 
contending  that  amputation  is  hardly  ever 
necessary  in  compound  fractures  ; others,  that 
it  is  frequently  called  for.  Among  the  former, 
Bardy,  and  among  the  latter,  Bending,  have 
written  in  support  of  these  opposite  doc- 
trines. Velpeau  has  recorded  some  bad  cases 
of  compound  fracture  cured  without  amputa- 
tion. Sir  A.  Cooper’s  practice  abounds  with 
them  ; indeed,  it  is  to  him  that  we  are  chiefly 
indebted  for  the  treatment  by  which  such  fa- 
vourable results  have  of  late  been  obtained  in 
this  department  of  surgery.  Dupuytren’s  hos- 
pital practice  was  far  less  favourable  in  these 
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cases,  which  I attribute  to  the  frequency  with 
which  he  w'as  accustomed  to  renew  the  dress- 
ing, and  thereby  disturb  the  limb.  It  con- 
trasted strongly  with  that  of  Sanson,  who 
adopted  Sir  Astley  Cooper’s  plan  of  treatment 
with  much  success. 

Disunited  fractures,  whether  they  have 
given  rise  to  the  formation  of  an  artificial  joint 
or  not,  may  sometimes  occasion  such  serious 
consequences  as  to  require  amputation,  when 
the  evil  cannot  be  removed  by  other  measures. 

Luxations. — It  is  only  for  compound  lux- 
ations, properly  so  called,  that  amputation  is 
sometimes  required.  But,  for  these,  the  ope- 
ration is  more  frequently  necessary  than  for 
compound  fractures.  Almost  always  when 
articular  surfaces  are  largely  exposed,  the 
patient’s  life  is  in  danger,  unless  amputation 
be  performed  without  delay,  especially  if  the 
surrounding  parts  are  much  injured. 

The  danger  is  greater  than  in  compound 
fractures,  and  arises  from  the  number  and 
importance  of  the  organs  in  which  an  injured 
joint  excites  sympathy — sympathy  of  the  di- 
rectest  and  deepest  kind  ; and  also  from  the 
difficult  and  peculiar  nature  of  the  process 
required  to  repair  articular  structures.  The 
sympathy  between  the  synovial  and  the 
serous  system  is  immediate  : and  the  inflam- 
mation of  all  the  component  parts  of  joints  is 
not  easily  borne.  Yet  there  are  many  cases 
in  which  amputation  may  be  dispensed  with, 
viz  : those  in  which  the  joint  is  not  exten- 
sively opened,  and  the  ligaments  are  but 
slightly  lacerated  ; and  in  dislocations  of  the 
foot  where  the  injury,  although  considerable, 
may  be  mitigated  by  the  removal  of  the  astra- 
galus. Sir  A.  Cooper  was  one  of  the  first  to 
show  what  nature  could  effect  in  these  cases, 
under  skilful  management,  and  to  him  we  are 
indebted  for  the  history  of  many  such  lesions 
treated  successfully  without  amputation 1 . (See 
Arthritis,  Traumatic.) 

Wounds. — There  are  very  few  ordinary 
wounds  so  extensive  and  severe  as  to  require 
amputation.  When  part  of  a limb  is  torn  off, 
it  will  be  found  better  in  general  to  amputate ; 
but,  in  some  instances,  the  wound  is,  or  may 
be  made  sufficiently  regular  for  the  formation 
of  a good  cicatrix,  without  the  operation. 
The  various  and  complex  lesions,  termed  gun- 
shot wounds,  very  often  require  amputation  : 
indeed,  it  is  more  frequently  indispensable  for 
them  than  for  any  other  mechanical  injuries ; not 
only  because  they  may  include  many  of  these, 
such  as  fractures  and  dislocations,  but  because, 
ceteris  paribus,  they  are  in  the  fullest  sense  of 
the  word,  and  more  strictly  than  almost  any 
other  lesions,  contused  wounds.  The  con- 
tusion accompanying  them  is  always  intense  ; 
being  carried,  for  an  extent  of  parts  more  or 
less  considerable,  to  complete  disorganization, 
and  for  some  distance,  to  a degree  bordering 
on  disorganization.  The  tissues  are  lacerated, 
and  often  contain  foreign  bodies  ; the  bones 
are  frequently  splintered  and  denuded  ; in  a 

1 See  also  cures  by  Langier  and  Amal. 


word,  the  destruction  of  parts  is  great,  and 
those  not  destroyed  are  irremediably  injured, 
to  a greater  or  less  extent.  The  margins  and 
surface  of  gun-shot  wrounds  are,  by  the  event, 
dead.  They  present,  then,  at  once,  mortifi- 
cation— superficial,  perhaps,  but  still  mortifi- 
cation combined  with  more  or  less  of  the 
other  mechanical  lesions  which  render  ampu- 
tation necessary.  This  is  the  true  reason 
why  they  more  frequently  require  it  than  any 
other  injuries,  and  not  because  there  is  any 
thing  burning,  venomous,  or  malignant,  de- 
posited in  them  by  the  projectiles  which  in- 
flict them,  as  was  formerly  supposed  by  Ferri 
and  others.  A gun-shot  bruise  or  wound,  in 
which  the  principal  substance  of  the  limb  is 
contused  to  disorganization,  and  more  espe- 
cially if  the  nerves  and  large  vessels  are  in- 
jured, (whether  or  not  there  be  fracture  or 
rupture  of  the  skin,)  is  decidedly  a case  for 
amputation.  Another  case  is  that  in  which  the 
bones  are  fractured  at  their  articular  extremi- 
ties, except  in  rare  instances,  where  the  wound 
is  small  and  the  bone  merely  traversed  by  a 
ball.  In  the  very  great  majority  of  cases 
where  joints  are  laid  open,  and  the  end  of  one 
or  more  bones  fractured,  death  is  the  result, 
unless  the  operation  be  performed  without 
delay.  This  appears  to  be  the  opinion  of  the 
best  surgeons,  and  of  Velpeau,  whose  remarks 
on  this  subject  are  highly  valuable. 

That  gun-shot  wounds,  in  w'hich  the  bones 
are  comminuted,  also  require  amputation, 
seems  to  be  an  opinion  supported  by  the  best 
authorities  : those  of  the  thigh  and  leg  almost 
always  require  it  ‘.  The  shattering  of  the 
limbs  from  other  causes  is  not  quite  so  serious, 
and  amputation  is  not  so  positively  indicated. 

Tetanos. — To  perform  amputation  for  this 
disease,  (a  disease  so  evidently  having  its  seat 
in  a large  portion  of  the  nervous  system), 
when  it  has  once  commenced,  seems  absurd. 
Strange  to  say,  however,  cases  are  recorded 
in  which  it  is  stated  to  have  been  successful. 
If  such  a result  has  really  been  observed,  it 
can  only  be  explained  upon  the  supposition, 
that  a cure  of  the  disease  of  the  nervous  sys- 
tem was  effected  by  a sort  of  counteraction 
excited  by  the  operation.  That  the  disease 
can  be  cut  off  with  the  limb  seems  Impossible. 
Amputation  can  be  scarcely  justifiable  here, 
since  a far  greater  number  of  cases  of  tetanos, 
said  to  be  authentic,  have  been  cured  by  mea- 
sures incomparably  less  severe  than  that  which 
involves  the  sacrifice  of  a limb. 

We  admit  that  under  unfavourable  circum- 
stances, and  during  the  prevalence  of  tetanos, 
it  may  be  advisable  to  have  recourse  to  the 
operation  in  those  cases  of  severe  injury,  for 
which,  under  influences  less  disastrous,  its  ne- 

1 In  public  institutions  for  the  reception  of  disabled 
soldiers  and  sailors,  few  are  found  who  preserved  their 
lower  extremities  after  these  injuries.  Such  lesions 
inflicted  during  the  last  French  revolution,  even  where 
every  possible  care  was  taken  of  the  wounded — where 
they  were  surrounded  by  the  most  favourable  circum- 
stances, produced  death,  when  not  treated  by  amputa- 
tion, except  in  rare  instances. 
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cessity  mig'ht  be  doubtful.  But  this  is  all 
that  can  be  admitted.  In  connexion  with 
tetanos,  amputation  can  hardly  be  considered 
in  any  other  light  than  as  a preventive  mea- 
sure. 

Poisoned  wounds. — The  bites  of  rabid  or 
venomous  animals  are  sometimes  enumerated 
as  cases  that  may  require  amputation.  But 
all  that  has  just  been  said  concerning  tetanos 
applies  to  these.  To  cut  off  a part,  after  the 
whole  body  has  become  impregnated  with 
poison,  is  quite  out  of  the  question.  As  a 
remedial  measure,  it  holds  out  not  the  least 
temptation  : the  physiological  ground  for  its 
adoption  is  slender  indeed,  and  the  little  ex- 
perience we  have  of  its  effects  1 is  quite  op- 
posed to  it.  In  such  cases,  the  cause  of  the 
wound  is  a circumstance  that  weighs  in  favour 
of  amputation,  supposing  its  gravity  in  other 
respects  to  indicate  the  operation. 

Ankylosis  and  Deformities. — Amputation  has 
been  sometimes  performed  to  rid  the  patient 
of  a merely  troublesome  or  deformed  limb. 
Where,  for  instance,  its  different  parts  have 
been  thrown  into  such  a position  w ith  regard  to 
each  other,  by  ankylosis,  as  to  render  it  less  use- 
ful, more  troublesome,  and  more  of  a deformity 
than  an  artificial  one  w'ould  be.  Sometimes, 
indeed,  amputation  has  been  adopted  mainly 
for  the  purpose  of  removing  a part  congeni- 
tally deformed,  or  rendered  so  by  disease,  and 
of  making  the  body,  in  appearance,  more  sym- 
metrical. Such  operations  are  said  to  have 
been  performed  at  the  earnest  entreaty  of  the 
patient,  and  as  it  were  out  of  condescension  on 
the  part  of  the  surgeon  ; they  are,  therefore, 
aptly  enough  termed  by  the  French,  amputa- 
tions de  complaisance.  But  surely  this  is  a 
degree  of  complaisance  which  nothing  can 
justify.  It  is  to  be  regretted  that  surgeons 
should  ever  yield  to  their  patients’  wishes,  to 
this  extent  ; and  we  are  surprised  to  find  so 
able  a man  as  Velpeau  seriously  arguing  the 
point,  as  if  there  could  be  any  doubt  about  it. 
The  only  case  w'hich  admits  of  doubt  is  that 
in  which  deformity  brings  on  disease,  or  where 
the  two  are  combined ; and  for  such  a case 
we  have  already  endeavoured  to  deduce,  from 
right  principles,  the  rule  by  w'hich  the  sur- 
geon’s conduct  should  be  guided. 

Prognosis.— In  speaking  of  the  method  by 
which  the  surgeon  should  proceed  in  order  to 
decide,  in  each  particular  case  under  consider- 
ation, whether  amputation  should  or  should 
not  be  performed,  we  mentioned  the  neces- 
sity of  taking  into  account  all  the  circumstances 
relating  to  it. 

We  have  now'  to  notice  those  circumstances 
w'hich,  it  has  been  correctly  ascertained,  do 
affect  the  result  of  all  amputations,  and  the 
knowledge  of  which  is  necessary  to  enable  the 
surgeon  to  foresee  the  probable  consequences 
of  the  operation  he  may  have  to  perform  ; in 
other  words,  to  establish  his  prognosis. 

With  respect  to  age,  it  may  be  said  that 
the  younger  the  subject  the  greater  is  the 

• Mr.  Callaway  amputated  a limb  in  a case  of  hy- 
drophobia without  the  least  benefit  to  the  patient. 


chance  of  a successful  issue  ; for  the  restorative 
power  of  Nature  and  her  capacity  to  resist 
the  shock  of  a severe  operation,  are  greater  in 
the  early  period  of  life.  In  old  persons  the 
danger  is  often  very  great ; their  tissues  are 
far  from  their  highest  state  of  elasticity,  and 
the  wound  is  apt  to  heal  tardily.  As  regards 
the  actual  state  of  the  patient’s  body  at  the 
time  of  the  operation,  it  has  been  pretty  accu- 
rately made  out,  that  a habit  somew'hat  re- 
duced is  more  favourable  to  success  than  ful- 
ness. In  the  former,  the  wound  resulting 
from  the  operation,  and  consequently  the 
amount  of  inflammation  necessary  for  its  cica- 
trization is  proportionately  small ; the  parts 
to  be  divided  being  free  from  turgescence, 
bear  the  action  of  the  knife  without  much 
local  irritation,  and  are  not  likely  to  occasion 
violent  reaction  in  the  system.  In  the  latter 
condition  of  body,  the  wound  is  large,  and 
the  incised  parts  being  voluminous  and  in  full 
vital  energy,  feel  more  acutely,  and  aw'aken 
stronger  and  more  extensive  sympathy. 

The  influence  of  the  mental  state  may  be 
likened  to  that  exerted  by  the  physical  state. 
When  the  mind  has  quickly  to  determine 
upon  making  the  sacrifice  of  a limb,  it  is  done 
by  an  effort  of  some  cost  to  its  strength, 
which  incapacitates  it  more  or  less  to  bear  the 
operation  ; while  on  the  other  hand,  when  a 
patient  has  been  gradually  prepared  to  expect 
amputation  by  a knowledge  of  its  probable  ne- 
cessity, a state  of  calm  resignation,  w'hich  is 
highly  favourable  to  success,  is  often  induced. 
Patient  and  lasting  courage  is  far  more  favour- 
able than  sudden  resolve.  The  patient,  how- 
ever, must  never  be  kept  in  a state  of  suspense 
when  once  the  operation  is  decided  upon. 
Mental  indifference  is  decidedly  unpropitious, 
especially  when  it  results  from  a physical 
shock  produced  on  the  nervous  system,  as  we 
often  see  in  extensive  and  violent  contusions 
and  gun-shot  w'ounds.  The  patient  who  does  not 
care  about  getting  well,  most  frequently  dies. 
Yielding  with  fear  and  reluctance  rather  than 
with  confidence,  is  bad.  The  most  favourable 
mental  condition  is  that  in  w'hich  the  patient 
feels  the  necessity  of  the  operation  so  strongly 
as  to  consider  it  his  duty  to  submit  to  it,  and 
to  second  by  his  courage  and  confidence,  the 
surgeon  who  has  to  perform  so  arduous  and 
trying  a task. 

Constitutions  similar,  and  in  appearance 
equally  good,  do  not  bear  so  severe  a shock 
as  that  of  amputation  with  the  same  impunity. 
We  must  consider  not  only  the  degree  of 
health  in  the  leading  and  important  organs  of 
the  body,  but  also  their  pliancy ; or,  as  it  may 
be  expressed,  their  willingness  to  accommodate 
themselves  to  a new  state  of  things  suddenly 
induced,  and  amounting  in  most  cases  to  a 
vast  change. 

This  may  be  ascertained  in  some  measure 
by  an  inquiry  into  previous  circumstances. 
This  w ant  of  the  power  of  accommodation  is 
soon  evinced  by  disturbance  in  the  principal 
functions.  If  the  internal  organs  be  unsound, 
the  disease  affecting  them  becomes  active  and 


AMPUTATION. 


129 


soon  kills  the  patient,  especially  when  it  is  of 
the  same  nature  as  that  for  which  amputation 
has  been  performed  ; as  we  see  daily  in  scro- 
fulous complaints.  We  cannot  often  expect  a 
favourable  result  when  amputation  is  per- 
formed for  a disease  likely  to  return  in  the 
stump,  or  to  break  out  afresh  in  some  other  part. 
The  more  distant  the  place  from  the  trunk,  and 
the  smaller  the  part  where  amputation  is  per- 
formed, the  less  serious  the  operation.  Am- 
putation performed  on  the  abdominal  is  more 
serious  than  on  the  thoracic  limbs.  The  plan 
of  operating  and  the  skill  of  the  operator  have 
also  something  to  do  with  the  result.  General 
circumstances,  such  as  the  abode  of  the 
patient,  the  care  and  comforts  he  can  obtain, 
the  climate,  season,  &c.,  bear  directly  on  the 
prognosis  of  this  as  well  as  of  all  other  im- 
portant operations. 

Time  for  Amputating. — Although  the  time 
for  amputating  must  in  general  be  a time  of 
necessity,  yet,  as  there  may  be  some  room  for 
choice  in  this  respect,  we  admit  also,  if  not 
absolutely,  within  certain  limits,  a time  of 
election. 

With  regard  to  mechanical  injuries  requir- 
ing amputation,  surgeons  of  the  present  day 
seem  pretty  well  to  agree  that  no  time  should 
be  lost,  and  that  the  operation  should  be  per- 
formed immediately  after  their  infliction. 
Formerly  there  were  opposite  opinions  on 
this  matter.  Some  maintained  that  the  ope- 
ration should  be  performed,  at  least,  within  the 
twenty-four  hours  ; others  that  it  ought  to  be 
deferred  until  after  the  decline  of  the  general 
reaction  following  local  injuries.  The  Paris- 
ian Academy  of  Surgery  decided  in  favour  of 
the  latter  opinion,  when  the  question  was 
brought  before  it,  about  the  year  1 760.  It  was 
there  contended,  on  the  one  side,  that  imme- 
diately after  the  shock  of  a severe  injury,  the 
system  is  in  a state  of  commotion  which  inca- 
pacitates it  for  bearing  the  operation  ; and 
that  delay  has  the  advantage  of  showing,  in 
each  particular  case,  Nature’s  power  of  repa- 
ration, which,  when  great,  may  be  sufficient  to 
save  a limb  that  would  otherwise  have  been 
sacrificed,  from  its  appearing  at  the  time  of 
the  infliction  of  the  injury  absolutely  to  de- 
mand amputation.  The  opponents  of  this 
doctrine,  on  the  contrary,  urged  the  absence 
of  inflammation  and  suppuration  before  the 
local  disorder  has  had  time  to  affect  the  body 
and  create  reaction,  as  an  unanswerable  argu- 
ment in  favour  of  immediate  amputation, 
which,  they  stated  truly,  subtracts  the  patient 
from  the  trial  to  which  life  is  put  by  the  local 
and  general  reaction  which  follows  severe  me- 
chanical lesions.  It  is  certainly  true,  that  it  is 
better  to  amputate  when  the  body  is  in  a 
state  of  calm,  before  reaction  has  commenced  ; 
but  on  the  other  hand,  it  cannot  be  denied, 
that  the  operation  is  in  itself  a shock  added  to 
that  of  the  injury. 

If  it  be.  true  that  the  body  suffers  less  or 
runs  less  risk  from  this  shock  than  from  the 
inflammatory  process  and  accidents  that  may 
supervene  when  the  limb  is  allowed  to  remain, 
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then  clearly  the  operation  may  be  performed. 
Experience  shows  this  to  be  the  case.  Con- 
secutive, compared  to  immediate  amputation, 
has  been  more  than  doubly  fatal ; and  the  few 
limbs  which  have  been  saved  by  delay  are  but 
a poor  set-off  against  the  loss  of  life  it  has  oc- 
casioned. 

As  we  have  shown  in  another  place,  ampu- 
tation performed  during  the  process  of  suppu- 
ration but  rarely  succeeds.  When  the  imme- 
diate shock  of  the  lesion  upon  the  nervous 
system  is  so  great  as  to  cause  general  stupor 
for  any  length  of  time,  immediate  amputation 
is  nearly  always  fatal.  But,  in  such  a case, 
does  not  the  patient  perish  rather  from  the 
primary  injury  solely;  and  does  not  death 
ensue  as  certainly  where  the  operation  has 
been  omitted?  If  so,  it  would  perhaps  be 
better  to  amputate,  even  in  this  case,  because 
the  operation  might  possibly  tend  to  rouse 
the  patient,  and  to  create  a salutary  reaction. 
Notwithstanding  the  reluctance  a surgeon 
must  feel  to  amputate  when  the  body  remains 
in  a state  of  stupor  which  affords  little  or  no 
hope  of  success,  it  would  certainly  be  right 
to  perform  the  operation,  if  the  severity  of  the 
injury  were  so  great  as  to  preclude  all  possi- 
bility of  saving  the  limb. 

From  what  has  been  stated  of  other  dis- 
orders requiring  amputation,  under  their  re- 
spective heads,  an  inference  may  be  made,  with 
regard  to  them,  as  to  the  precise  time  the 
operation  ought  to  be  performed.  We  shall, 
hovvever,  briefly  recall,  in  this  place,  the  rules 
which  have  been  recommended. 

In  most  cases  of  mortification,  the  formation 
of  an  inflammatory  circle  indicates  the  time 
for  operating ; but  the  exceptions  to  this 
rule,  which  have  already  been  stated,  must  not 
be  forgotten. 

For  all  malignant  diseases,  amputation 
should  be  performed  the  moment  the  com- 
plete extirpation  of  the  malady  is  ascertained 
to  be  impossible. 

In  the  few  instances  of  extensive  suppura- 
tion, or  ulceration,  for  which  amputation  is 
justifiable,  the  time  must  vary  according  to 
the  circumstances  of  each  particular  case.  M. 
Blandin 1 endeavours  to  establish  a division  of 
suppuration  into  acute  and  chronic. — The 
terms  are  not  strictly  appropriate ; because  all 
the  distinction  that  can  be  admitted  is  that 
between  suppuration  of  long  standing,  and 
suppuration  from  a recent  lesion.  He  would 
call  chronic  that  suppuration  which  results 
from  scrofulous  inflammation  in  the  lymphatic 
glands,  and  acute  that  which  occurs  to  sepa- 
rate the  eschar  of  an  extensive  burn.  The 
period  for  amputating  in  cases  of  extensive 
suppuration  of  long  standing  is  correctly 
stated,  by  M.  Blandin  and  others,  to  be  when 
the  patient  is  somewhat,  but  not  too  much 
weakened  by  the  purulent  secretion  : in  cases 
of  recent  suppuration,  on  the  contrary,  the 
operation  should  be  performed  as  soon  as  it 
is  ascertained  to  be  necessary.  For  those 

1 Diet,  de  Med.  etChir.  Prat.,  Art.  Amputation. 
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cases  requiring  amputation,  in  which  the  sur- 
geon has  some  choice  as  to  the  precise  period 
of  performing  it,  and  is  not  strictly  tied  to 
time,  he  should  follow  the  rules  laid  down  for 
the  performance  of  operations  generally: 
these  he  ought  the  more  strictly  to  adhere  to, 
as  among  what  may  be  termed  the  major  ope- 
rations of  surgery,  there  is  not  one  ot  greater 
consequence  than  amputation. 

He  must  not  forget  that  a mild  temperature 
and  settled  weather  are  decidedly  favourable 
to  success.  He  ought  also  to  bear  in  mind 
that  it  is  better  to  operate  in  the  morning 
than  at  any  other  part  of  the  day.  The 
morning  is  the  more  necessary  as  the  imme- 
diate preparations  for  the  operation  require 
some  time;  and  the  accidents  which  may 
supervene  after  it  (which  often  require  con- 
siderable time  also)  are  much  better  counter- 
acted during  the  day  than  in  the  evening. 

Place  at  which  Amputation  is  to  be  performed. 

There  is  scarcely  any  part  of  any  limb  at 

which  the  operation  may  not  be  performed ; 
but  it  cannot  be  performed  at  each  and  every 
part  with  equal  advantage.  . 

It  is  usually  practised  in  the  continuity  ot 
the  limb,  that  is,  by  cutting  through  the  bones ; 
but  sometimes  it  is  performed  at  the  joints. 
Whether  the  latter  should  ever  be  the  place 
for  amputating,  except  in  cases  where  it  can- 
not possibly  be  avoided,  is  a question,  which, 
being  somewhat  new,  we  shall  deem  it  our 
duty  presently  to  raise  and  discuss.  That 
this  is  almost  a new  question,  will  appear 
evident  when  it  is  considered  that,  up  to  this 
day,  authors  make  the  difference,  as  to  place, 
the  ground  of  a natural  division  of  amputations 
into  those  which  are  performed  in  the  con- 
tinuous and  those  which  are  performed  in  the 
contiguous  parts  of  the  bones  of  the  limbs,  a 
division  upon  which  we  must  therefore  offer  a 
few  words.  We  consider  this  arrangement 
inferior  to  our  own,  inasmuch  as  the  different 
methods  of  operating  are  more  or  less,  although 
not  equally,  applicable  to  the  contiguity  and  the 
continuity  of  the  limbs.  The  division  we  adopt 
is  quite  as  simple,  and  admits  of  a more  me- 
thodical classification,  without  requiring,  as  the 
other  does,  that  we  should  go  over  the  same 
limb,  in  describing  the  amputations  applicable 
to  it,  more  than  once. 

In  the  arrangement  we  adopt,  the  different 
methods  of  amputating  may  be  said  to  consti- 
tute classes, — the  different  parts  of  each  limb, 
at  which  amputation,  by  these  methods,  may  be 
performed,  species, — and  the  different  modifi- 
cations of  these  methods  at  any  part,  genera. 
For  instance,  in  describing  the  amputations 
performed  on  the  thoracic  limb,  we  have  only 
to  apply  the  different  methods  and  their 
modifications  to  its  several  parts,  the  arm, 
elbow,  fore-arm,  wrist,  and  fingers.  Thus, 
everything  is  clear,  and  there  can  be  no  omis- 
sion. Whereas,  by  the  other  classification, 
there  is  some  confusion,  and  the  necessity  of 
going  over  the  ground  twice  is  unavoidable  ; 
because  it  is  required  to  treat  of  the  amputa- 
tions of  the  limbs  by  the  different  methods 


and  their  modifications,  first,  in  the  different 
regions  of  their  continuity,  and  then  to  return 
and  treat  of  them,  in  like  manner,  in  the  diffe- 
rent regions  of  their  contiguity,  or  at  their 
several  joints. 

But  we  may  ask,,  ought  amputation  ever 
to  be  performed  at  the  joints,  when  there  is 
any  other  part  of  the  limb  at  which  it  can  be 
performed?  W e think  not ; and  we  believe 
this  decision,  which  we  rest  upon  surgical  and 
physiological  grounds,  to  be  justified  by  expe- 
rience. The  danger  of  cutting  into  a joint, 
of  exposing  an  articular  surface,  has  been  uni- 
versally admitted  since  the  time  of  Hippo- 
crates. Wounds  of  the  joints  are  dangerous, 
chiefly  on  account  of  the  severe  sympathetic 
derangement  they  may  occasion  : there  is 
a much  greater  variety  of  parts  at  the  joints 
than  in  other  regions  of  the  limbs  ; and  the 
sympathy  they  excite  seems  to  be  in  propor- 
tion to  the  number  and  importance  of  these 

^ The  synovial  system,  taken  as  a whole,  has 
its  different  parts  all  over  the  body  closely 
united  by  sympathy.  The  same  may  be  said  of 
the  fibrous  system,  of  which  so  great  a portion 
enters  into  the  composition  of  everyjoint.  The 
sympathy  between  the  synovial  and  the  serous 
systems  is  so  direct,  that  an  injury  of  the  one 
will  often  occasion  disturbance  in  the  other. 
Perhaps  these  considerations  alone  ought  to 
be  sufficient  to  deter  the  surgeon  from  ampu- 
tating at  the  joints.  Fractures  and  other  me- 
chanical injuries  of  the  limbs  are,  to  a great 
extent,  dangerous  in  the  ratio  of  their  vicinity 
to  joints,  and  the  more  so  in  proportion  to 
their  volume  and  importance.  Wounds  which 
would  otherwise  be  of  no  great  consequence 
are  serious  and  dangerous,  when  they  affect  or 
penetrate  into  an  articulation.  It  does,  there- 
fore, seem  inconsistent  for  surgeons  to  operate 
upon  them,  when  not  absolutely  obliged  to 
do  so. 

Surgically  considered,  these  operations  at 
the  joints  are  bad.  This  is  shown  by  the 
changes  which  occur  in  the  stump  after  the 
operation,  and  which  we  shall  have  to  notice 
hereafter.  Bones,  being  larger  at  their  articular 
surfaces  than  at  any  other  part,  require  there 
a proportionately  larger  extent  of  soft  parts  to 
cover  them ; whereas,  with  one  or  two  ex- 
ceptions, the  soft  parts  surrounding  joints  are 
not  only  less  abundant,  but  they  are  also  the 
least  fit  for  the  purpose.  Synovial  mem- 
brane, tendons  and  their  sheaths,  fasciae  and 
ligaments  abound  at  the  joints  ; and  these  are 
ill  suited  to  form  a stump,  or  to  cicatrize 
speedily.  The  inconvenience  of  their  inflam- 
mation is  excessive  : it  may  give  rise  to  the 
formation  of  pus  along  the  sheaths  of  the 
tendons,  or  in  the  synovial  surface  ot  the 
joint,  which,  if  left,  will  often  suppurate  in 
dangerous  profusion  rather  than  unite  to  the 
enveloping  parts.  The  surgeon  who  has 
witnessed  these  local  disorders,  with  tendons, 
ligaments  and  aponeuroses  isolated,  and 
sometimes  dangling  about  the  stump,  must 
ever  feel  reluctant  to  amputate  at  the  joints. 
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If,  then,  it  be  true,  that  this  local  inconveni- 
ence is  not  unfrequent  after  amputations  at 
the  joints;  that  they  sometimes  produce  a 
shock  on  the  system  which  may  of  itself  be 
fatal ; that  they  almost  always  excite  a more 
severe  sympathetic  derangement  in  the  whole 
body,  and  kindle  a more  intense  and  more 
malignant  fever  than  those  performed  in  the 
continuity  of  the  limbs,  ought  they  not  to  be 
limited  to  such  cases  as  admit  of  no  other 
resource  ? 

Where,  from  the  extent  of  disease,  the  sec- 
tion of  the  limb  must  be  made  either  at  a 
joint,  or  beyond  it  on  the  side  of  the  trunk, 
and  where  the  inconvenience  of  going  beyond 
it  would  more  than  counterbalance  that  of  an 
articular  amputation,  the  latter  must  be  per- 
formed. The  same  may  be  said  of  those 
cases,  in  which  a limb  is  so  shattered  or  dis- 
eased that  it  must  be  removed  at  the  joint 
immediately  connecting  it  with  the  body. 

One  of  the  most  recent  attempts  to  defend 
articular  amputations  is  that  of  our  respected 
colleague,  Mons.  Blandin.  He  even  goes  so 
far  as  to  maintain  that  they  are  preferable  to 
those  performed  in  the  continuity  of  the  limb. 
In  addition  to  the  preceding  observations,  a 
slight  examination  of  his  reasons  for  this  pre- 
ference will  be  sufficient  to  show  they  are  not 
well  founded.  The  advantages  he  supposes 
to  belong  to  these  amputations  may  be  sum- 
med up  as  follows.  He  states  that  they  admit 
of  the  operation  being  performed  at  a greater 
distance  from  the  trunk  ; that  the  parts  to  be 
divided  are  tendinous  and  not  fleshy  ; that 
the  bone  presents  on  the  end  of  the  stump  a 
large  surface,  the  union  of  which  with  the  soft 
parts  is  facilitated  by  its  great  vascularity,  by 
the  absorption  of  its  cartilage,  and  by  the 
state  of  integrity  in  which  it  is  left ; whilst  a 
bone  that  is  sawn  through  has  its  vessels  in- 
jured by  the  section,  and  therefore  becomes 
less  suited  to  form  part  of  the  cicatrix,  and 
its  veins  more  exposed  to  inflammation. 

We  will  not  deny  that  joints  do  sometimes 
admit  of  the  operation  being  performed  at  a 
greater  distance  from  the  trunk  ; and  we  have 
already  mentioned  that  this  consideration 
must  be  taken  into  the  account.  In  particu- 
lar instances,  this  may  render  them  advanta- 
geous ; but,  as  a general  rule  or  abstract  prin- 
ciple, the  preservation  of  a few  inches  of  the 
limb  is  but  a poor  compensation  for  the  many 
disadvantages  that  beset  this  species  of  ampu- 
tation. 

To  overthrow  the  other  arguments,  we  can 
appeal  either  to  pathological  principles  or  to 
tne  results  of  experience. 

First,  as  to  experience.  It  is  an  un- 
doubted fact  that  the  great  majority  of  prac- 
titioners reject  these  operations,  and  operate 
in  the  continuity  of  the  limb,  because,  upon 
trial,  they  have  found  them  decidedly  disad- 
vantageous. Secondly,  as  to  pathological 
principles,  we  repeat,  tendons  and  ligaments 
are  incomparably  less  suited  than  muscles  to 
cover  and  protect  the  end  of  a bone  in  a 
stump  and  to  enter  into  the  composition  of  a 


cicatrix  : the  vital  phenomena  of  the  tissues 
composing  an  articulation  are  more  slow  and 
occult  and  less  under  our  control.  These  tis- 
sues are  hard,  and  of  a form  and  texture  the 
least  adapted  to  constitute  a cushion  such  as 
the  limb  requires ; and  their  wounds  are  unde- 
niably more  serious  than  those  of  the  muscles. 

To  have  a large  mass  of  bone  at  the  end  of 
the  stump  might  be  advantageous,  if  a large 
and  unyielding  surface  were  required  there  ; 
but  everybody  knows  that  the  pressure  which 
the  stump  has  to  bear  should  be  distributed, 
to  as  great  an  extent  as  possible,  on  the  sides 
of  the  limb.  No  artificial  limb  is  constructed 
so  as  to  press  on  the  end  of  the  bone  ; and  if 
it  were,  the  skin  squeezed  between  the  bone 
and  artificial  member  would  soon  ulcerate. 

M.  Blandin  truly  states  that  the  articular 
ends  of  bones  are  their  more  vascular  parts  ; 
and  if  very  active  vital  phenomena  were  re- 
quired in  the  stump,  they  would  be  the  best 
suited  to  form  it.  But  the  contrary  is  the  fact. 
The  stump  should  be,  as  much  as  possible,  an 
inert,  elastic  cushion,  not  a highly  vascular 
bony  extremity. 

From  being  more  vascular,  these  ends  are 
more  susceptible  than  other  parts  of  morbid 
action  and  more  exposed  to  its  being  excited 
in  them,  under  the  new  circumstances  in  which 
bone  is  placed  after  an  amputation.  We  are 
quite  at  a loss  to  know  how  our  author,  after 
remarking  on  their  vascularity,  can  go  on  to 
say,  that  any  other  part  of  the  bone  is  more 
liable  than  they  to  have  its  veins  become  the 
seat  of  inflammation,  because  it  is  cut  through 
with  the  saw.  Inflammation  in  the  veins  of  a 
bone,  arising  merely  from  the  latter  having 
been  cut  through,  in  its  dense,  unvascular, 
compact  substance,  is  a thing  quite  unheard 
of.  On  the  one  hand,  then,  great  vascularity 
in  the  bone  is  not  required  for  the  formation 
and  uses  of  a good  stump,  or  to  cause  it  to 
heal  quickly  ; and  on  the  other,  it  tends  to 
make  it  more  susceptible  of  morbid  action. 

M.  Blandin  remarks  that  the  cicatrization 
of  the  stump  is  facilitated  by  the  absorption 
of  the  cartilage.  But  does  he  not  hereby 
imply  that  the  presence  of  this  cartilage  is  an 
obstacle  to  it.  If  the  process  of  absorption 
be  necessary,  and  necessary  it  is,  before  cica- 
trization can  take  place,  the  latter  must  be 
thereby  proportionately  retarded.  We  are 
told,  in  the  same  breath,  that  these  amputa- 
tions are  desirable,  inasmuch  as  the  vascula- 
rity of  the  articular  end  of  the  bone  causes 
the  wound  to  heal  speedily,  and  yet,  that  be- 
fore the  wound  can  heal  the  cartilage  must  be 
absorbed.  That  the  greater  vascularity  of 
the  bone  does  not  at  all  compensate  for  the 
time  required  for  the  absorption  of  the  carti- 
lage, (which  is  a long  process)  no  one  can 
doubt.  If,  therefore,  he  wishes  for  a prompt 
cicatrization  of  the  wound  the  argument  tells 
against  him. 

We  maintain,  and  it  is  the  doctrine  both  of 
sound  pathology  and  of  experience,  that  the 
end  of  a bone  sawed  off,  in  its  compact  tissue, 
is  advantageous  in  the  stump,  precisely  be- 
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cause  it  is  small  and  can  be  easily  covered  in, 
cushioned  and  protected  by  soft  parts  ; be- 
cause it  is  not  vascular  enough  to  be  much 
exposed  to  morbid  action,  yet  sufficiently  so 
for  all  the  purposes  required  of  it ; and  because, 
from  having  no  cartilage  to  be  absorbed  prior 
to  cicatrization,  it  heals  promptly. 

M.  Blandin  would  have  a stump  composed 
of  a large  substance  of  bone  and  a small  sub- 
stance of  soft  parts  ; but  it  has  ever  been 
the  object,  and  it  has  become  the  precept 
of  the  best  modern  surgeons  to  make  it  of 
much  soft  parts  and  little  bone  ; and  we  know 
of  no  facts  or  arguments  calculated  to  reverse 
this  maxim. 

Setting  apart  the  considerations  we  have 
just  presented  with  respect  to  the  joints,  the 
place  for  amputating  is  to  be  determined  by 
the  nature  and  extent  of  the  disease  requiring 
the  operation,  and  the  state  in  which  the 
limb  and  stump  will  be  left  after  it.  It  some- 
times happens  that  amputation  may  be  per- 
formed at  one  of  several  places,  and  that  the 
case  admits  of  a choice  in  this  respect.  Any 
point  thus  selected  as  the  best  is  called,  by 
the  French,  the  place  of  election  ( lieu  (Selec- 
tion ).  Sometimes  there  is  only  one  spot  at 
which  the  operation  can  be  performed  at  all, 
or  can  be  performed  without  serious  inconve- 
nience ; and  when  such  is  the  case,  the  French 
call  it  the  place  of  necessity  ( lieu  de  necessite  ). 
No  very  absolute  rules  can  be  laid  down  for 
fixing  the  place  of  election,  as  that  must  vary 
somewhat  in  each  particular  case.  Still  the 
following  general  maxims  should  be  kept  in 
view.  First, — it  should  always  be,  if  possible, 
beyond  the  disease,  and  in  sound  parts.  This 
rule  must  be  rigidly  adhered  to  in  cases  of 
malignant  disease  ; but  it  may  be  departed 
from  where  the  inconvenience  of  operating 
beyond  the  disease  more  than  counterbalances 
that  of  cutting  amidst  parts  not  quite  sound, 
as  it  happens  in  some  cases  where  the  latter 
are  only  the  seat  of  inflammation  : experience 
has  shown  that  parts  affected  with  inflamma- 
tion and  even  in  a hardened  and  thickened 
state  are  not  incompatible  with  the  formation 
of  a good  stump.  In  some  cases  of  mortifica- 
tion, where,  from  the  refusal  of  the  patient  or 
some  other  cause,  amputation  cannot  be  per- 
formed in  the  living  parts,  it  may  be  judicious 
to  remove  the  whole,  or  nearly  the  whole  of 
the  sphacelated  portion  of  the  limb,  in  order 
to  remove  as  much  as  possible  the  inconveni- 
ence arising  from  a mass  of  animal  matter  in 
a state  of  decomposition. 

Secondly, — the  place  of  election  should  be 
as  far  as  possible  from  the  trunk.  The  wound 
will  thus  be  reduced  to  its  minimum  of  ex- 
tent, and,  in  general,  of  its  danger  ; and  in 
most  cases,  the  greatest  usefulness  that  can 
belong  to  a portion  of  the  limb  or  stump  will 
be  secured  to  the  patient.  The  exceptions  to 
this  rule  will  be  indicated  more  especially  in 
the  description  of  each  particular  amputation. 

Thirdly, — let  the  place  of  election  never 
be  an  articulation.  For  the  reasons  already 
given,  let  amputation  be  performed,  if  possi- 


ble, always  beyond  an  articulation  rather  than 
in  it.  Combining  these  rules  with  the  cir- 
cumstances of  each  particular  case,  the  sur- 
geon will  always  be  able  to  decide  at  what 
place  the  operation  is  to  be  performed.  The 
place  of  necessity  varies  for  different  dis- 
eases. In  cases  of  mortification  it  is  on  a 
level  with  the  inflammatory  circle  limiting  it, 
or  a few  lines  only  beyond  this  circle.  In 
malignant  diseases 'it  is' as  near  the  trunk  as 
possible,  or,  at  any  rate,  beyond  the  joint  in- 
terposed between  the  trunk  and  the  disease. 
For  mechanical  lesions,  such  as  compound 
fractures  and  dislocations,  it  is  not  necessarily 
in  or  beyond  the  joint  situated  above  the  dis- 
order, as  stated  by  M.  Blandin,  but,  on  the 
contrary,  in  the  nearest  part  to  the  lesion 
that  will  admit  of  the  formation  of  a good 
stump.  In  determining  the  exact  extent  of 
any  disorder  the  surgeon  must  not  content 
himself  with  a superficial  examination  ; he 
must  not  only  direct  his  attention  to  the 
state  of  the  skin  but  also  to  that  of  every 
other  element  of  the  limb  ; otherwise  the 
knife  might  fall  on  parts  in  a state  so  different 
to  that  in  which  he  expected  to  find  them  as 
to  require  a fresh  amputation. 

Preparation  of  the  patient. — By  discreet  and 
skilful  measures,  the  patient  may  be  influenced 
favourably,  or  somewhat  prepared,  both  in 
body  and  mind,  to  bear  surgical  operations  ; 
and  for  one  so  severe  as  amputation  they  are 
especially  necessary.  The  patient  must  fully 
make  up  his  mind  to  bear  the  operation  with 
firmness  and  courage.  The  surgeon  can  assist 
him  to  do  this  by  judicious  management.  To 
a certain  extent,  they  should  consider  toge- 
ther the  necessity  of  the  operation  ; and  from 
a proper  and  unstudied  interchange  ot  thought 
there  will  arise  a mutual  confidence  which  is 
highly  propitious.  This  obtained,  he  must 
enter  into  the  patient’s  feelings,  reply  can- 
didly and  attentively  to  all  his  inquiries ; and, 
by  proving  the  absolute  necessity  of  the.  ope- 
ration, by  showing  that  the  pain  of  it  al- 
though considerable  is  not  intolerable  or  of 
long  duration,  and  by  fairly  stating  the  cir- 
cumstances that  will  lighten  and  somewhat 
compensate  for  the  loss  of  the  limb,  set  all 
doubts  and  fears  at  rest.  In  general  it  is  not 
well  to  urge  the  patient  to  submit  to  it,  but 
it  may  be  proper  to  recall  to  his  mind  the 
principal  circumstances  of  the  case,  such  as 
the  means  employed  without  benefit,  the  in- 
efficiency of  any  other  measure,  the  disad- 
vantages of  further  delay — and  then  to  appeal 
to  him  for  his  own  opinion  whether  he  does 
not  consider  it  necessary.  It  is  not  easy  to 
give  directions  in  this  matter  : a great  deal 
must  be  left  to  the  sagacity  of  the  surgeon, 
who  will  adapt  his  arguments  to  the  state  ot 
mind  of  the  patient.  There  should  be  as 
little  delay  as  possible  after  the  patient  has 
made  up  his  mind.  The  apprehension  of  the 
operation  must  not  be  allowed  to  prey  on 
him.  He  must  not  be  kept  in  suspense.  A 
good  surgeon  will  therefore  take  care  that 
any  preparatory  treatment  which  requires 
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time,  such  as  the  placing  of  a seton  or  blister, 
be  believed  by  the  patient  to  be  intended  to 
act  against  the  disease  requiring  amputation, 
and  not  to  prepare  him  for  the  operation. 

The  body  should  be  prepared  by  the  best 
measures  time  and  the  circumstances  of  the 
case  admit  of;  they  should  be  such  as  are 
most  likely  to  establish  and  preserve  a good 
and  calm  state  of  the  principal  functions. 
In  general  the  quantity  of  food  should  be 
diminished  a good  deal,  but  not  changed  to 
the  extent  recommended  by  the  French, 
who  go  too  far  in  this  repect,  while  the 
English  perhaps  do  not  go  far  enough.  There 
is  a just  medium  to  be  observed.  More  is 
certainly  to  be  feared  from  too  much  fulness, 
improperly  called  strength,  than  from  too 
much  emptiness.  The  digestive  organs  should 
have  something  to  do,  but  their  work  ought 
to  be  light  : the  food  should  be  simple,  easy 
of  digestion,  and  of  a nature  to  procure  a mo- 
tion once  in  twenty-four  hours.  The  circu- 
lating system  should  not  be  too  full  ; but  as 
some  blood  must  be  lost  during  the  opera- 
tion, and  as  the  quantity  can  be  increased 
by  allowing  the  small  vessels  to  bleed  for  a 
certain  time  before  the  ligatures  are  applied, 
preparatory  blood-letting  is  seldom  or  never 
necessary.  Besides,  it  might  not  be  always 
safe,  as  the  precise  quantity  of  blood  lost 
during  the  operation  cannot  always  be  fore- 
seen or  regulated,  although  we  believe  sur- 
geons might  regulate  it  better  than  they  do, 
it  they  attended  more  to  this  matter,  which, 
at  present,  they  neglect  to  an  unjustifiable 
degree. 

As  to  the  more  immediate  preparations,  it 
is  requisite  to  see  that  the  bowels  act  within 
at  least  eight  or  ten  hours  of  the  time  for 
operating.  Should  they  not  act  naturally,  it 
will  be  proper  to  procure  a motion  by  an 
enema.  We  do  not  think  the  habit  of  purg- 
ing patients,  prior  to  great  operations,  a good 
one  : surely  it  cannot  be  right  to  throw  im- 
portant organs  into  a state  of  commotion  at 
such  a time.  No  food  should  be  put  upon  the 
stomach  within  three  or  four  hours  of  the  time 
fixed  for  the  operation.  According  to  the 
state  and  temperament  of  the  patient,  either 
some,  mild,  agreeable  antispasmodic  or  stimu- 
lant may  be  administered.  It  was  formerly 
recommended  to  employ  means  with  a view 
to  render  the  patient  less  susceptible  of  pain. 
Guy  de  Chauliac  and  his  contemporaries  gave 
opium  internally,  and  to  a certain  extent  it  is 
still  employed  by  some  modern  surgeons. 
Theodorus  proposed  subjecting  the  olfactory 
nerves  to  the  influence  of  narcotics,  by  al- 
lowing the  patient  to  smell  of  a sponge 
steeped  in  a solution  of  opium  or  henbane ; 
and  it  has  been  recently  pretended  that  it  is 
advantageous  for  the  patient  to  inspire  some 
narcotic  gas.  These  measures  are  all  either 
useless  or  pernicious.  The  plan  of  tying  a 
strap  tightly  round  the  limb,  above  the  place 
ot  amputating,  is  perhaps  less  injurious  and 
has  decidedly  some  effect ; but  the  pressure 
is  equally  efficient,  and  can  be  made  much 


better  and  without  the  inconvenience  of  ar- 
resting the  venous  circulation  and  interfering 
with  the  muscular  contraction,  by  the  hands 
of  assistants. 

It  is  proper  to  select  a room  and  a bed  or 
table  prior  to  the  operation.  A room  adjoin- 
ing that  in  which  the  patient  is  to  sleep 
should  be  preferred  ; as  it  is  not  desirable  he 
should  have  to  be  carried  far,  or  that  his 
sleeping-room  should  be  encumbered  with 
the  divers  preparations  necessary  for  the 
operation.  It  ought  to  have  a good  light, 
opposite  to  which  the  patient  can  be  placed  ; 
there  should  be  at  hand  cold  water,  wine, 
vinegar,  and  sal  volatile.  A bed,  or  table 
covered  with  a mattrass,  blankets,  and  sheets, 
is  used  for  amputations  performed  on  the  ab- 
dominal limbs,  and  sometimes  for  those  of 
the  thoracic  limbs.  It  should  be  firm,  of 
a convenient  height,  and  not  more  than  three 
feet  wide,  so  that  the  patient  may  be  closely 
approached  on  either  side. 

Apparatus  necessary  for  performing  amputa- 
tion and  for  dressing  the  stump. — This  should 
always  be  kept  ready  in  Hospitals ; and  every 
surgeon  liable  to  be  called  upon  to  amputate 
without  loss  of  time  ought  to  have  it  at  hand. 
The  instruments  necessary  for  dividing  the 
parts  should  be  placed  on  one  tray,  and  on 
another,  whatever  is  necessary  for  tying  the 
vessels  and  dressing  the  stump ; or,  if  both  sets 
of  objects  are  placed  on  the  same  tray,  it 
should  have  a partition  to  separate  one  from 
the  other.  They  should  be  covered  over 
with  a napkin  or  a piece  of  linen  or  cloth, 
that  the  patient,  on  whom  their  appearance 
might  make  a disagreeable  or  untoward  im- 
pression, may  not  see  them.  And  the  sur- 
geon or  dresser  who  has  to  lay  them  out 
should  recollect  the  precise  number  of  them, 
because  he  can  then,  in  a few  moments,  (the 
time  necessary  for  counting  them,)  ascertain 
if  the  apparatus  is  complete.  To  be  the  more 
certain,  however,  he  should  not  neglect  to 
recapitulate  the  divers  steps  of  the  opera- 
tion, taking  up  each  instrument  in  the  order 
in  which  it  is  required  and  putting  it  down 
again ; the  operator  ought  to  do  the  same  im- 
mediately before  he  begins  the  amputation,  in 
order  to  guard  against  any  omission,  which 
might  be  of  serious  consequence.  Dupuytren 
never  neglected  these  precautions.  The  in- 
struments which  should  be  laid  out  for  am- 
putating may  be  enumerated  as  follows  : 
1.  A tourniquet,  although  many  surgeons 
dispense  with  it  and  with  any  similar  in- 
strument, substituting  for  it  pressure  made 
by  the  hand  of  an  assistant.  2.  Two  or 
three  amputating  knives  and  catlings  of  vari- 
ous dimensions.  3.  Two  straight-edged  bistou- 
ries or  small  knives,  one  pointed,  and  one  blunt- 
edged,  and  one  convex  edged  knife.  4.  A 
retractor.  5.  Two  saws,  one  large  with  two 
or  three  extra  blades ; the  other  small  and  fine 
enough  to  cut  oft’  a small  splinter  of  bone. 
6.  A pair  of  bone  nippers.  The  most  conve- 
nient amputating  knives  are  those  recom- 
mended by  Lassus  and  adopted  by  Velpeau  : 
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they  are  slightly  convex  on  the  edge,  and 
having  neither  a prominent  heel,  nor  too  thin 
nor  too  blunt  a point,  will  cut  safely  from  one 
end  to  the  other  ; the  handle  should  be  suf- 
ficiently large  to  afford  the  hand  a firm  and 
easy  grasp.  The  knives  used  by  the  old  sur- 
geons, and  more  especially  the  curved  ones 
recommended  by  Wiseman,  are  unworthy  of 
notice  except  as  objects  of  curiosity.  The 
bistouries  should  have  fixed  handles,  or  at 
least  such  as  do  not  admit  accidental  motion. 
The  best  amputating  saw  is  that  invented  by 
Dr.  Fox  of  Derby.  Its  back  is  joined  to  the 
blade  only  at  the  extremities,  and  being 
moveable,  may  be  inclined  on  either  side  so 
as  to  admit  of  the  instrument  being  worked 
at  the  bottom  of  a hollow  wound  without  the 
least  chafing  on  the  muscles  or  retractor.  By 
this  most  useful  improvement,  Dr.  Fox  has 
rendered  an  important  service  to  surgery. 
The  next  best  saw  to  that  of  Dr.  Fox  i3  a 
common  sash-saw  rather  widely  set.  Indeed, 
the  surgeon  should  never  use  one  that  is  not 
set  sufficiently  to  work  freely,  or  one  that  he 
is  not  accustomed  to  use.  Every  saw  is  an 
instrument  with  which  a particular  acquaint- 
ance is  desirable  on  the  part  of  the  person  who 
makes  use  of  it.  A joiner  cannot  work  well  if 
he  has  not  his  own  favourite  saw : how  then 
can  a surgeon  expect  to  do  so  ? Retractors 
of  various  kinds,  and  made  of  different  mate- 
rials, have  been  recommended.  Some  are  made 
of  leather.  Baron  Percy  constructed  one  of 
metal  which  consists  of  two  hemispherical 
plates,  notched  at  the  centre  of  the  corre- 
sponding edges  for  the  bone  to  pass  through, 
and  joined  together  by  a hinge.  But  a large 
linen  compress  split  for  half  its  length,  into 
one  or  two  straps,  according  as  the  part  to  be 
amputated  may  have  one  or  two  bones,  makes 
the  best  retractor,  and  is  the  only  one  now 
in  use. 

For  tying  the  arteries  and  dressing  the 
stump,  there  should  be  ready, — 1.  A good 
dissecting  forceps,  a tenaculum,  a hook  forceps, 
and  two  or  three  curved  needles  furnished  with 
ligatures  of  different  sizes.  2.  Two  or  three 
fine  sponges  and  warm  water.  3.  Straps  of  ad- 
hesive pfaster,  and  a vessel  containing  boiling 
water,  against  the  sides  of  which  they  may  be 
warmed.  4.  Two  or  more  small  pieces  of 
linen  in  which  to  enclose  the  ends  of  the  liga- 
tures. 5.  Lint,  linen  compresses,  and  two 
roller  bandages,  each  two  or  three  yards  in 
length.  The  greased  strips  of  linen,  with 
which  the  French  encircle  the  wound  after 
the  straps  have  been  applied,  and  perhaps  the 
lint  used  to  form  a pad  to  it,  may  be  dispensed 
with,  unless  the  latter  be  employed  to  keep 
the  stump  at  a proper  temperature ; but 
for  this  purpose  flannel  or  down  is  prefer- 
able. 

The  ligatures  employed  should  be  round, 
strong,  and  made  of  twine  waxed,  or  of  silk. 
They  should  vary  in  size,  but  it  is  desirable 
to  have  them  of  the  least  volume  which  will 
admit  of  their  being  drawn  sufficiently  tight. 
Silk  ones  therefore  seem  to  be  the  best.  The 


largest  trunks  of  the  limbs  require  only  strong 
dentists’  silk.  Where  an  artery  is  unsound, 
however,  I would  recommend  a large  round 
twine  ligature. 

The  large  flat  ligatures  used  by  the  French 
are  objectionable  : they  do  not  grasp  the  ar- 
tery well  ; nor  are  they  so  well  adapted  as 
round  ones  to  cut  regularly  through  its  inter- 
nal and  middle  coat : they  occasion  suppu- 
ration in  proportion  to  their  size,  and  the 
large  knot  may  prevent  their  coming  away 
properly. 

The  straps  of  adhesive  plaster  should  be 
from  eight  to  ten  or  twelve  inches  long,  and 
from  three  quarters  of  an  inch  to  an  inch  and 
a half  wide.  They  ought  to  be  of  recent  pre- 
paration that  they  may  stick  easily.  It  is  im- 
portant to  attend  minutely  to  what  is  necessary 
for  the  dressing,  in  order  that  the  patient  may 
be  put  to  bed  without  loss  of  time. 

The  number  of  assistants  required  for  the 
operation  varies  according  to  the  part  to  be 
amputated  : one  will  be  necessary  to  manage 
the  circulation  in  the  limb  ; another  will  be 
required  to  draw  up  the  skin  and  grasp  the 
limb  above  the  place  of  amputating  ; a third 
should  hold  that  part  of  the  limb  which  is  to 
be  removed ; and  it  will  be  well  to  have  a 
fourth  to  hand  the  instruments  to  the  ope- 
rator, to  apply  the  ligatures,  and  to  hand  up 
what  is  necessary  for  the  dressing. 

Measures  necessary  to  prevent  and  regulate 
the  loss  of  blood  during  Amputation. — During  am- 
putations performed  nearer  to  the  trunk  than 
to  the  fingers  or  toes,  the  divided  arteries  in 
most  cases  would  bleed  enough  to  cause  serious 
detriment  to  the  patient,  or  even  death,  unless 
the  flow  of  blood  in  them  were  considerably 
diminished.  Perhaps  it  would  be  advisable,  in 
many  cases,  to  arrest  the  circulation  in  them 
completely  ; but  this  is  not  practicable. 
There  must  be  some  loss  of  blood  from  the 
arteries  ; but  we  have  the  means  of  rendering 
it  compatible  with  the  safety  of  the  patient. 
Of  these  means,  the  ancients,  generally  speak- 
ing, had  so  inadequate  a knowledge,  that  in 
the  few  amputations  they  dared  to  perform  on 
living  parts,  the  patient  seems,  according  to 
Celsus  and  other  writers,  to  have  been  in 
great  danger  of  bleeding  to  death*.  Peyrilhc, 
however,  gave  it  as  his  opinion,  that  Arclii- 
genes  was  not  only  acquainted  with  the  plan 
of  guarding  against  too  much  bleeding  during 
amputation,  by  tying  a belt  or  bandage  tightly 
round  the  limb  which  he  wetted  at  the  same 
time  with  cold  water,  but  that  he  employed 
a ligature  which  he  passed  through  the  limb 
and  tied  so  as  to  embrace,  at  once,  its  principal 
vascular  trunks  and  the  soft  parts  surrounding 
and  covering  them,  before  he  began  the  ope- 
ration. 

Physiology  teaches  what  ought  to  be  done. 
The  object  to  be  attained  is  to  prevent  the 
arrival  of  more  blood  in  the  limb  by  the 

1 The  expression  of  Celsus  is,  44  Nam  sa*pe  in  ipso 
opere,  vcl  profusione  sanguinis,  vel  animec  defectione 
moriuntur.” 
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arteries  than  ought  to  be  lost  during  the  ope- 
ration, without  impeding  the  return  by  the 
veins,  of  that  circulating  in  it  at  the  time. 
This  cannot  be  accomplished  absolutely  ; be- 
cause even  the  best  means  of  preventing  the 
arrival  of  blood  by  the  arteries,  impede  more 
or  less  its  return  by  the  veins  ; but  it  can  be 
accomplished  to  the  degree  necessary,  and 
often  so  completely  that  the  patient  loses  only 
a part  of  that  blood  which  happens  to  be  cir- 
culating in  the  limb  at  the  time  of  the  opera- 
tion. The  object  can  be  best  effected  by 
pressure  made  with  the  fingers.  Two  or 
three  fingers  constitute  a small  instrument, 
which  (as  we  have  often  heard  Dupuytren 
exultingly  say)  possesses  the  immense  supe- 
riority over  all  unliving  instruments,  of  being 
endowed  with  the  faculty  of  feeling,  and 
which,  therefore,  can  single  out  the  principal 
artery  of  a limb,  and  press  its  tunics  together 
so  as  to  occlude  its  canal,  without  exercising 
much  compression  even  on  any  venous  vessel 
that  may  accompany  it. 

The  command  of  the  circulation  with  the 
hand  can  only  be  intrusted  to  an  assistant  who 
understands  it,  and  on  whom  the  surgeon 
may  depend.  This  assistant  must  place  him- 
self by  the  side  of  the  operator,  quite  at  his 
ease,  and  stand  as  if  leisurely  feeling  the  pulse 
of  the  artery  at  the  part  where  it  is  to  be 
compressed,  ready  to  stop  the  circulation  in 
it  at  a moment’s  notice.  He  should  have  ex- 
amined the  patient  at  some  convenient  oppor- 
tunity prior  to  the  operation,  and  ascertained 
the  precise  state  and  relative  situation  of  the 
vessel  on  which  he  has  to  act,  as  well  as  the 
degree  of  pressure  requisite  to  prevent  the 
passage  of  blood  through  it. 

Just  at  the  instant  the  incision  is  about  to 
be  commenced,  he  is  to  compress  the  vessel 
to  this  degree  ; and  in  answer  to  the  interro- 
gatory look  or  word  of  the  operator,  to  inti- 
mate that  he  has  the  circulation  in  the  limb 
at  his  command.  The  pressure  should  be 
equal,  and  made  perpendicularly  to  the  plane 
on  which  the  artery  rests,  but  rather  from 
than  towards  any  accompanying  vein.  The 
hand  exercising  it  should  be  in  the  most  easy 
position,  and  so  placed  that  the  ends  of  the 
finger  fall  plump  upon  the  vessel. 

It  will  tire  too  soon  if  held  in  a cramped  or 
uneasy  position,  or  if  too  much  force  be  em- 
ployed. When  the  assistant  feels  fatigue, 
he  can  change  hands  without  letting  the 
artery  escape,  by  sliding  one  down  close  upon 
the  other.  With  these  precautions,  pressure 
may  be  kept  up  for  hours  *.  An  experienced 
assistant  can  exercise  pressure  for  a very  long- 
time without  fatigue,  because  he  uses  only  the 
necessary  degree  of  force,  and  takes  care  to 
hold  himself  and  his  hand  in  an  easy  posture. 
This  is  the  plan  of  preventing  haemorrhage 

1 In  a case  where  it  was  necessary  to  stop  the  pas- 
sage of  the  blood  in  the  femoral  artery  for  several 
days  without  impeding  its  venous  circulation  or  injur- 

ing the  skin,  Dupuytren  employed  several  assistants, 
who  effected  the  object  in  this  way.  They  relieved 
each  other  in  turns  every  three  or  four  hours. 
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during  amputation  which  is  usually  employed 
in  the  French  hospitals,  and  which  some 
English  surgeons  adopt  *. 

Those  who  have  never  seen  it  tried  will  be 
agreeably  surprised  to  find  with  what  ease 
and  certainty  the  passage  of  the  blood  may  be 
completely  stopped  in  a large  artery  by  the 
fingers  properly  applied,  provided  the  vessel 
rest  upon  something  solid,  as  the  femoral 
artery  does  on  the  os  pubis,  and  the  brachial 
artery  on  the  upper  third  of  the  humerus. 
The  great  requisites  are,  to  place  the  fingers 
directly  over  it,  as  when  we  feel  the  pulse  at 
the  wrist,  to  make  the  pressure  perpendicularly 
to  the  resting-place,  and  to  use  a regular,  and 
only  the  necessary  degree  of  force.  Much 
less  force  is  necessary  than  would  be  sup- 
posed, a priori,  as  any  person  may  discover  by 
trying  the  experiment  on  a large  artery  in  his 
own  body,  an  experiment  which  teaches 
better  than  anything  else  how  to  enact  the 
process. 

It  has  been  urged  as  an  objection  to  this 
plan,  that  the  artery  is  apt  to  escape  from 
under  the  fingers ; but  if  this  happens,  the 
fingers  can  follow  it ; and  in  this,  we  repeat, 
lies  the  paramount  advantage  of  compressing 
with  them,  rather  than  with  a pad  of  any  kind ; 
as  we  feel  what  we  are  doing,  and  can  regu- 
late the  place,  direction,  and  degree  of  pres- 
sure, as  circumstances  may  require.  It  is  true 
this  plan  cannot  be  adopted  where  the  artery 
is  not  easily  felt,  or  where  lymphatic  glands 
or  hardened  cellular  tissue  interpose  between 
it  and  the  fingers,  or  where  it  has  no  solid 
resting-place  ; nor  can  it  be  applied  where 
the  arterial  distribution  is  so  anormal  as  to 
preclude  its  employment : where,  for  instance, 
the  limb  is  supplied  by  several  large  arteries, 
instead  of  one  main  trunk,  as  it  happened  in  a 
case  in  which  M.  Richerand  amputated  the 
arm1 2.  In  all  these  cases  the  tourniquet  must 
be  used. 

The  other  method,  now  in  use,  of  suspend- 
ing the  circulation  in  a limb  during  amputa- 
tion, consists  in  the  exercise  of  pressure  with 
a tourniquet.  The  principal  precautions  ne- 
cessary in  using  it  are,  to  select  the  proper 
part  of  the  limb  for  its  application,  to  place 
the  pad  directly  over  the  region  of  the  artery, 
to  protect  this  and  the  opposite  region  with  a 
linen  compress  twice  or  thrice  folded,  and  to 
exercise  only  the  necessary  degree  of  pressure, 
which  may  be  ascertained  by  feeling  the 
arteries  below  the  place  of  compression.  It 
should  be  the  exclusive  care  of  one  assistant 
to  watch  the  instrument,  and  to  attend  to  the 
circulation  in  the  limb,  during  the  operation. 
The  tourniquet  ought  not  to  be  applied  until 

1 A short  time  ago,  one  of  the  authors  of  this  article 
took  charge  of  the  circulation  in  the  abdominal  limb, 
during  an  amputation  of  the  leg,  performed  at  the  Derby 
Hospital  by  Mr.  Wright.  As  it  was  the  first  time  the 
plan  had  been  tried  in  this  institution,  it  excited  con- 
siderable attention.  The  operator  and  the  surgeons 
present  seemed  to  think  it  preferable  to  pressure  made 
with  the  tourniquet. 

2 Dictionnaire  de  Medecine. 
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the  surgeon  is  readv  to  begin  his  incisions  : 
he  should  make  it  the  last  thing,  so  that  the 
moment  he  has  ascertained  the  instrument  to 
be  well  fixed,  and  has  confided  it  to  the  care 
of  the  assistant,  he  may  begin  the  operation. 
To  cause  the  blood  to  stagnate  in  the  limb, 
as  some  surgeons  do,  by  applying  the  tourni- 
quet before  they  are  ready  to  operate,  can  be 
of  no  use,  but,  on  the  contrary,  must  be  in- 
jurious. 

Prior  to  the  invention  of  this  instrument, 
the  single  strap-belt  for  girding  the  limb, 
known,  it  appears,  to  Archigenes,  and  em- 
ployed by  Avicenna,  Pare,  and  the  old  sur- 
geons, had  undergone  some  improvements  of 
which  the  tourniquet  may  be  considered  the 
completion. 

The  French  surgeons  began  their  altera- 
tions by  placing  a pad  under  the  belt,  in  the 
situation  of  the  artery.  To  this,  which  was 
a decided  improvement,  Morel  added  two 
pieces  of  stick,  which  being  passed  under  the 
belt,  each  on  the  opposite  side  of  the  limb, 
served  to  twist  and  tighten  it.  This  addi- 
tion, for  the  better  constricting  of  the  limb, 
he  appears  to  have  made  during  the  siege  of 
Besanpon.  Then  came  Petit’s  tourniquet,  of 
which  the  one  now  in  use  is  an  improved 
modification. 

Although  by  the  present  tourniquet  the 
greatest  pressure  is  made  on  the  seat  of  the 
vessel,  and  on  the  opposite  side  of  the  limb  ; 
yet  the  constriction  exercised  all  around  it 
may  interfere  somewhat  with  the  retraction  of 
the  muscles,  and  is  certainly  sufficient  to  im- 
pede the  venous  circulation,  as  may  be  seen 
after  its  application  by  the  turgescence  of  the 
veins  below  it.  This  is  an  inconvenience  not 
counterbalanced  by  the  effect  of  the  instru- 
ment in  benumbing  the  limb,  which  Petit 
justly  ascribed  to  it,  but  which,  as  we  have 
stated,  can  be  produced  as  well  by  the  assist- 
ant who  has  to  draw  up  the  skin.  It  is  also 
necessary  to  employ  more  force  with  the 
tourniquet  than  when  pressure  is  made  with 
the  fingers ; because  the  latter  can  cover  pre- 
cisely the  region  of  the  artery  without  ex- 
tending beyond  it,  which  the  instrument  can- 
not do. 

It  is  also  less  advantageous  than  direct 
pressure,  because  it  cannot,  like  the  hand,  be 
applied  always  at  the  upper  part  of  the  limb, 
out  of  the  way  of  the  operator. 

Notwithstanding  these  disadvantages,  which 
attach  more  or  less  to  all  instruments  of  the 
kind,  the  tourniquet  answers  the  purpose  suf- 
ficiently well  to  be  employed  with  safety. 

The  compressor  which  Dupuytren  has 
sometimes  used  for  the  cure  of  aneurism,  and 
which  consists  of  a semicircular  piece  of  strong 
steel,  sufficiently  large  to  encircle  the  limb, 
with  a pad  at  one  end,  and  a handle  moving  a 
second  pad  at  the  other,  would  serve  very 
well  to  compress  an  artery  during  amputation. 
It  has  the  advantage  of  limiting  the  pressure 
to  the  opposite  sides  of  the  limb  correspond- 
ing to  the  pads,  but  is  somewhat  objectionable, 
from  being  heavy.  In  case  such  an  instru- 


ment as  this,  or  the  tourniquet  could  not  be 
procured,  the  garrot  proposed  by  Morel 
would  be  found  a tolerably  good  substitute 
for  them. 

Knowing  the  principles  on  which  the  cir- 
culation of  the  limb  ought  to  be  regulated  for 
amputation,  the  surgeon  will  generally  be  able 
to  devise  means  for  carrying  them  into  effect 
under  any  circumstances.  But  whenever  he 
has  a good  assistant,  and  the  limb  is  supplied 
by  the  usual  main  artery  easily  felt  and  com- 
pressed on  a solid  resting-place,  and  he  can 
therefore  choose  between  direct,  or  (as  it  may 
be  called)  intelligent  pressure  exercised  with 
the  hand,  and  the  blind  compression  made 
with  an  instrument,  he  will  do  well  to  prefer 
the  former. 

GENERAL  METHODS  OF  AMPUTATING. 

We  shall  now  describe  the  plans  of  ampu- 
tating which  may  be  called  General  Methods. 
They  are  three  in  number,  and  are  usually 
termed  the  Circular  Method,  the  Oblique  or 
Oval  Method,  and  the  Flap  Amputation. 

Circular  method  of  amputating. — As  its  name 
indicates,  this  method  consists  in  the  division 
of  the  soft  parts  by  a circular  incision  ; that  is, 
an  incision  made  by  carrying  the  knife  once 
or  several  times  completely  round  the  limb, 
so  as  to  cut  them  all  through,  from  the  skin 
to  the  bone.  This  division  may  be  made  by 
one,  two,  three,  or  more  sweeps,  or  complete 
circular  strokes  of  the  knife. 

A good  amputation  is  that  which  is  fol- 
lowed by  a proper  stump ; and  the  knife  ought 
to  be  applied  a sufficient  number  of  times  to 
secure  this  result. 

In  dissecting  what  is  considered  a good 
stump,  some  years  after  amputation,  we  find 
the  skin  forming  its  surface  united  by  its  deep 
side  to  dense  cellular  tissue,  in  which  are  the 
ends  of  the  muscles,  fascia,  nerves,  and  re- 
mains of  vessels,  all  blended  in  one  common 
cicatrix,  in  which  the  bone  is  sunk  and  im- 
bedded. This  cicatrix,  which  is  of  very  firm 
structure,  constitutes  a proper  cushion  for 
sustaining  whatever  shock  or  friction  the 
stump  may  be  exposed  to  ; and,  being  elastic, 
and  left  projecting  beyond  the  bone,  which 
it  protects  from  all  pressure,  is  admirably 
adapted  to  the  purpose. 

The  end  of  such  a stump,  at  least,  for  some- 
time after  cicatrization,  is  decidedly  concave, 
and  represents  a hollow  cone,  the  sunk  apex 
of  which  is  formed  by  the  bone,  and  the  pro- 
jecting base  by  the  integuments.  The  depth 
of  this  cone  should  be  such,  that  all  the 
weight  the  stump  may  have  to  bear  shall  press 
on  the  soft  parts  only,  and  not  on  the  end  of 
the  bone.  This  depth  may,  therefore,  vary  a 
little  according  to  the  volume  and  structure 
of  the  limb,  and  the  uses  required  of  the 
stump. 

The  slightest  reference  to  the  anatomy  of 
the  limbs  shows  that  a good  stump,  of  this 
shape,  can  only  be  secured  by  dividing  cer- 
tain layers,  more  or  less  definite,  in  which  the 
soft  parts  present  themselves  in  the  limbs,  so 
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as  to  leave  them  of  different  lengths.  From 
the  anatomical  structure  of  these  layers,  the 
moment  they  are  divided  they  shorten  to  dif- 
ferent degrees,  but  all  more  or  less  by  the  effect 
of  their  own  contractility  ; so  that  the  surface 
of  the  stump  is  not  at  the  place,  taken  on  the 
bone,  where  they  are  divided,  but  at  the  place 
to  which  they  retract,  or  at  which  their  cut 
ends  remain  after  they  have  retracted.  For 
example : a muscle  covering,  from  its  upper 
end  to  the  place  where  it  is  to  be  divided, 
twelve  inches  of  bone,  will  cover  much  less 
(say  nine  or  ten)  after  its  division.  Inas- 
much, then,  as  the  layers  shorten  to  different 
degrees,  and  must  have  different  lengths  after 
shortening,  (the  superficial  or  cutaneous  one 
requiring  to  be  left  long  enough  to  wrap  over 
the  cut  ends  of  all  the  others,  as  well  as  the 
bone)  it  is  absolutely  necessary,  for  the  for- 
mation of  a good  stump,  to  divide  them  layer 
by  layer,  and  to  make  at  least  as  many  circu- 
lar incisions  as  there  are  distinct  layers1.  If 
the  different  layers  were  of  a nature  to  re- 
tract exactly  to  the  same  degree,  and  required 
to  be  of  the  same  length  after  their  retraction, 
one  circular  incision  would  be  sufficient  to 
divide  them  ; it  would  be  necessary  to  wind 
the  knife  only  once  round  the  limb,  and  to 
cut  through  them  all,  from  the  skin  to  the 
bone,  at  one  sweep.  But  as  they  require  to 
be  left  of  different  lengths,  and  as  they  are 
not  retractile  to  the  same  degree,  each  layer 
must  be  cut  through  separately. 

In  determining,  then,  how  the  section  of 
the  soft  parts  should  be  made,  we  must  be 
guided  by  the  number  of  layers  it  is  necessary 
to  distinguish  in  them,  by  the  degree  to 
which  each  will  retract  on  being  divided,  and 
by  the  length  each  ought  to  preserve  after 
retraction. 

In  general,  three  layers  require  to  be  dis- 
tinguished : the  skin  and  subcutaneous  cellu- 
lar tissue  form  one  ; the  muscles,  not  attached 
to  the  bone  near  the  place  of  amputation,  con- 
stitute the  second  ; and  those  which  are  so 
attached  make  the  third2. 

The  skin  with  its  cellular  tissue  retracts,  of 
itself,  but  little ; so  that  the  quantity  of  this 
membrane  required  to  form  the  surface  of  the 
stump  will  indicate,  pretty  nearly,  the  place 
at  which  it  should  be  divided.  It  ought  al- 
ways to  be  left  rather  full  than  scanty.  Per- 
haps a better  general  rule  cannot  be  given  than 
to  leave  it  longer  than  the  bone,  by  half  that 
diameter  of  the  limb  to  which  the  line  of  cica- 
trix is  to  be  perpendicular.  Muscles  retract 
according  to  the  length  of  their  fibres,  mea- 
sured from  the  place  of  their  attachment  to 
that  where  they  are  to  be  cut  through  : the 
greater  this  length,  the  more  they  retract. 
The  first,  or  superficial  layer  of  muscles  being 
composed  of  those  of  the  longest  fibres,  re- 

1  Alanson’s  ingenious  device  for  effecting  the  de- 
sired object  by  one  incision  is  not  practicable. 

2 Authors  usually  employ  the  terms  “ superficial” 
and  “ deep”  to  distinguish  the  two  layers  of  muscles ; 
hut  these  do  not  give  a sufficiently  exact  notion  of  what 
is  meant. 


tract  much  more  than  the  second  or  deep 
layer.  But  as  the  muscular  structure  is  some- 
what different  in  this  respect,  in  the  thoracic 
and  abdominal  limbs,  and  in  various  parts  of 
the  same  limb,  precise  directions  can  only  be 
given  as  to  the  place  where  the  layers  should 
be  divided,  in  the  description  of  each  par- 
ticular amputation.  We  may  premise,  how- 
ever, that  the  superficial  layer  must  be  cut 
through  much  farther  from  the  trunk  than 
the  deep  one,  and  that  the  surgeon  should 
always  take  as  a guide  the  anatomy  of  the 
muscles  he  has  to  deal  with. 

If  the  muscles  are  left  of  such  length  that 
by  closing  the  wound,  those  of  one  side  can 
be  easily  made  to  meet  those  of  the  other  side 
of  the  limb,  between  the  end  of  the  bone  and 
the  skin,  they  will  be  of  the  proper  length  for 
the  formation  of  a good  stump  ; and,  although 
there  are  many  amputations  in  which  this 
rule  cannot  be  strictly  followed,  it  should  al- 
ways be  the  aim  of  the  surgeon  to  adhere  to 
it  as  closely  as  possible.  The  quantity  of 
integuments  preserved  should  vary  somewhat 
according  to  tneir  state  of  tonicity;  a fourth  or 
fifth  less  will  be  required  when  they  are  flabby 
than  when  firm  and  elastic.  The  same  re- 
mark applies,  in  some  measure,  although  less 
strictly,  to  the  muscles. 

By  whatever  incisions  the  parts  are  divided, 
they  should  be  cut  through,  so  that  the  entire 
section  shall  be  perpendicular  to  the  longitu- 
dinal axis  of  the  limb  ; otherwise,  the  weight 
the  stump  may  have  to  bear  would  not  be 
equally  distributed,  but  press  unduly  on  what- 
ever part  projected  beyond  the  level. 

We  shall  now  describe  the  different  plans 
that  have  been  proposed  for  performing  ampu- 
tation by  the  circular  method,  beginning  with 
that  generally  adopted  at  the  present  time. 

Modern  plan. — The  plan  approved  by  a 
great  number — probably  the  great  majority — 
of  our  contemporaries,  is  that  most  in  confor- 
mity with  what  has  just  been  stated  regarding 
the  order  and  manner  in  which  the  parts 
should  be  divided.  It  may  be  described  as 
follows  : — 

When  the  surgeon  has  ascertained  that  all 
is  ready,  that  the  instruments  are  at  hand, 
that  the  circulation  is  well  attended  to,  and 
that  the  patient  and  assistants  are  properly 
placed,  he  should  direct  one  of  the  latter  to 
grasp  the  limb  with  both  hands  firmly,  about 
a hand’s  breadth  above  the  place  where  he 
intends  to  make  his  first  incision,  and  another 
to  support  steadily  the  part  about  to  be  re- 
moved. Both  these  assistants,  especially  the 
latter,  should  place  themselves  in  an  easy 
posture,  so  that  they  can  support  the  limb 
steadily  during  the  whole  time  of  the  opera- 
tion. Standing  on  the  right  or  left  of  the 
patient,  according  to  the  part  to  be  amputated, 
the  operator  should  place  himself  in  such  an 
attitude,  as  to  be  able  to  stoop  and  rise  steadi- 
ly, by  bending  and  extending  himself  without 
moving  his  feet.  To  perform  the  operation 
dexterously,  he  must  not  be  moving  about,  or 
placed  in  an  awkward  position.  Holding  the 
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knife  (which  is  to  be  handed  to  him  by  an 
assistant)  as  he  would  hold  a sword  , and 
grasping  it  firmly,  he  is  to  pass  his  hand  and 
arm  under  the  limb,  so  as  to  encircle  it,  and 
bring  the  edge  of  the  knife  fairly  upon  its  an- 
terior region.  Here  he  begins  to  cut,  and  by 
winding  his  arm  round  back  again,  he  brings 
the  edge  of  the  knife  with  equal  and  moderate 
pressure  over  every  point  of  the  circumfer- 
enoe  of  the  limb,  and  divides  the  skin  and 
cellular  tissue  down  to  the  fascia,  by  one  com- 
plete circular  incision,  made  to  terminate 
exactly  where  it  commenced.  In  this,  and  in 
all  incisions  made  round  a limb,  the  knife 
must  not  be  depended  upon  to  cut  solely  by 
pressure,  or  by  motion  in  one  direction,  but 
by  a sawing  motion  to  and  fro,  communicated 
to  it  whenever  necessary. 

Very  little  pressure  is  required,  or  ought  to 
be  made  on  the  instrument ; the  degree  neces- 
sary should  be  measured  and  appreciated  by 
the  depth  of  parts  to  be  divided  at  the  com- 
mencement of  the  incision  which  on  that  ac- 
count is  to  be  begun  slowly,  and  continued 
cautiously,  the  eye  always  preceding  and  di- 
recting the  hand.  When  the  entire  circle 
cannot  easily  be  gone  over  by  one  incision,  it 
should  be  completed  by  a second,  made  by 
re-applying  the  knife,  and  drawing  it  in  a con- 
trary direction,  from  the  beginning  to  the 
termination  of  the  first.  Some  surgeons  al- 
ways make  the  circle  in  this  way  by  two 
incisions ; because,  as  they  justly  affirm,  it  can 
be  made  more  easily,  more  safely,  and  per- 
haps more  rapidly  than  by  one. 

Immediately  after  the  first  incision,  the 
skin,  with  its  cellular  tissue,  is  to  be  drawn 
up  to  the  necessary  extent,  by  the  assistant 
aided  by  the  operator  who  is  to  detach  it  from 
the  aponeurosis  with  the  end  of  his  knife,  or 
with  a large  probe-ended  bistoury,  and  if 
much  be  required,  to  turn  it  back  like  the  end 
of  & sleeve2. 

Half  an  inch  below  the  place  to  which  the 
edge  or  fold  of  the  skin  has  been  drawn,  the 
surgeon  is  to  divide  the  fascia  and  all  the  mus- 
cles down  to  the  bone,  by  an  annular  incision, 
made  by  one  or  two  sweeps  of  the  knife,  in 
the  same  manner  as  that  for  dividing  the  in- 
teguments. This  incision,  although  carried 
at  once  through  all  the  muscles,  is  final  only 
for  the  superficial  layer.  It  is  made  through 
them  all,  in  order  to  insure,  beyond  the  pos- 
sibility of  escape,  the  complete  and  equal 
division  of  those  constituting  this  first  layer, 
and  which  otherwise  might  not  be  all  cut 
through  ; because  their  thickness  cannot  be 
estimated  beforehand,  with  exactness  sufficient 
to  indicate  the  degree  of  action  of  the  knife 
necessary  to  divide  them,  and  them  only.  It 
serves  to  divide,  to  a positive  certainty,  all  the 
superficial  muscles,  and  to  distinguish  them 
from  the  deep  ones ; which  last,  retracting 

1 When  the  knife  is  held  between  the  fingers  and 
thumb,  and  not  grasped  in  the  hand,  the  surgeon  has 
not  the  same,  nor  even  sufficient  power  over  it. 

2 The  origin  of  this  practice  of  turning  back  the  skin 
is  attributed  to  Alanson. 


less,  and  requiring  to  be  left  shorter  than  the 
superficial  layer,  must  be  divided  by  another 
incision.  The  separation  between  the  two 
layers  is  effected  at  once  ; for,  as  soon  as  the 
incision  is  made,  the  muscles  composing  the 
first  or  superficial  one  retract,  and  leave  the 
others,  which  retract  less,  projecting  beyond 
them,  and  forming  with  the  bone  the  central 
part  of  a cone,  placed  inversely  to  that  which 
the  stump  itself  ultimately  represents. 

At  the  base  of  this  cone,  on  a level  with 
the  retracted  ends  of  the  superficial  layer  of 
muscles,  the  operator  must  again  apply  the 
knife,  and,  by  a third  circle  of  incision,  divide 
the  deep  ones. 

With  a small  knife  he  is  now  to  detach 
from  the  periosteum  the  fibres  immediately 
surrounding  it,  conformably  to  the  excellent 
precept  of  Celsus  : in  fact,  to  dissect  up  to 
the  extent  of  an  inch,  more  or  less,  round  the 
bone,  which,  when  sawn  through,  will  thus 
have  its  end  covered  and  protected,  even  by 
these,  and  remain  imbedded  in  them  as  before 
the  operation.  This  is  a very  important  part 
of  the  operation  ; for  if  these  fibres  or  the 
periosteum  are  detached  further  than  the 
section  can  be  made  with  the  saw,  the  de- 
nuded end  of  the  bone  must  exfoliate  and  dis- 
turb the  cure.  The  retractor  must  be  care- 
fully placed  close  under  these  fibres,  so  that 
the  bone  may  be  sawn  through,  up  to  the  very 
highest  which  has  been  detached,  and  not 
left  devoid  of  muscular  attachment  even  to 
the  extent  of  a hair’s  breadth  : as  thus,  and 
thus  only,  can  we  be  sure  of  protecting  it  from 
all  necrosis,  as  w'ell  as  of  giving  it  the  dis- 
position which  will  best  conduce  to  the  for- 
mation of  a good  cicatrix.  The  surgeon  is  to 
place  the  retractor  so  that  the  bone  lies  at 
the  bottom  of  the  slit  which  divides  half  its 
length  into  two  straps.  With  these  straps 
crossed  in  front  of  the  bone,  and  the  other 
half  of  the  retractor  placed  posteriorly,  an 
assistant  is  to  support  the  soft  parts  and  pro- 
tect them  from  the  action  of  the  saw. 

To  cut  through  the  bone,  the  surgeon  is  to 
place  his  thumb-nail  fixedly  on  it,  close  against 
the  retractor,  and  then  adjusting  the  saw  at 
its  heel  to  his  nail,  which  serves  to  guide  it, 
to  set  in,  or  make  a track  by  drawing  it 
steadily  backwards,  with  scarcely  any  other 
pressure  than  that  of  its  own  weight.  He 
continues  to  saw  by  moving  the  instrument 
held  lightly  in  his  hand,  perpendicularly  to 
the  axis  of  the  limb,  to  and  fro,  in  strokes  al- 
ways steady  and  gentle,  but  becoming  more 
so,  and  accompanied  by  less  pressure,  as  he 
approaches  the  completion  of  the  section  ; so 
that  there  may  be  no  danger  of  splintering 
the  bone1.  During  this  part  of  the  operation, 
the  assistant,  who  holds  the  parts  to  be  re- 

1 To  use  the  saw  well  requires  a good  deal  of  prac- 
tice. Every  surgeon  should  know  that  the  ait  of 
sawing  docs  not  conre  of  itself,  and  can  only  he  ac- 
quired hy  practice.  We  say  this  the  more  earnestly, 
because  it  is  somewhat  rare  to  see  an  operator  use  the 
saw  properly.  Good  joiners  seldom  or  ever  splinter 
the  most  delicate  piece  of  wood;  hut  surgeons  are 
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moved,  should  do  nothing  more  than  bear  the 
weight  of  it  in  his  hands,  one  of  which  should 
be  placed  near  the  saw.  The  least  motion  of 
the  limb  would  interfere  with  the  action  of 
this  instrument,  or  snap  the  bone.  He  must 
therefore  watch  the  action  of  the  saw,  and  not 
look  at  the  operator  ; for  so  sure  as  he  does, 
or  is  told  by  him  to  move  the  part  in  any 
direction,  the  saw  will  be  nipped,  or  the  bone 
splintered  : so  slight  a motion  will  do  one  or 
the  other,  that  nothing  ought  to  guide  the 
assistant  but  his  own  judgment.  Although 
the  necessity  of  this  precaution  seems  so  ob- 
vious as  hardly  to  need  mention  ; yet,  for  want 
of  attention  to  it,  the  bone  is  often  splintered. 
If  the  saw  happened  to  be  nipped,  the  surgeon 
would  say  “ lower  the  part,”  and  the  assistant 
looking  at  him  and  not  at  the  saw,  obeying 
the  word  instead  of  attending  to  his  own 
sensations,  would  indeed  lower  the  part,  but 
snap  the  bone.  If  the  surgeon  interfere  at 
all  with  the  position  of  the  limb,  he  had  much 
better  do  it  with  his  hand  which  has  hold  of 
the  bone,  than  by  giving  any  direction  to  the 
assistant.  When  the  precautions  we  have 
recommended  are  neglected,  and  the  bone 
is  splintered,  the  surgeon  must  remove  any 
irregular  projections,  or  roughness  it  may 
present,  with  a very  fine  saw,  or  with  a pair 
of  bone-nippers,  so  as  to  leave  its  end  per- 
fectly smooth.  It  has  been  recommended  to 
ease  off  the  sharp  margin  of  this  end  by  scrap- 
ing it  with  a knife  or  file  ; but  besides  that 
nature  does  this  afterwards  much  better  than 
art  can  do  it,  to  scrape  the  edge  of  a bone  is 
to  denude  it,  and  necessarily  to  cause  it  to 
exfoliate.  When  the  bone  is  sawn  through, 
and  its  end  on  the  stump  left  with  a clean 
smooth  surface,  the  amputation  is  finished. 

Such  is  the  plan  of  performing  the  circular 
amputation  generally  adopted  at  the  present 
day.  We  have  now  to  describe  and  compare 
with  this  plan,  and  with  each  other,  the  other 
plans  of  executing  it,  which  surgeons  have  from 
time  to  time  proposed. 

Plan  of  Celsus. — The  soft  parts  are  to  be 
divided  down  to  the  bone,  and  then  dissected 
off  and  drawn  back,  so  as  to  leave  some  part 
of  it  bare.  The  bone  is  to  be  sawn  through 
as  near  as  possible  to  the  sound  flesh  adhering 
to  it,  eased  off  in  front,  where  the  saw  may 
have  made  it  rough,  and  then  to  be  covered 
with  the  skin,  of  which  a sufficient  quantity 
should  be  preserved,  to  close  it  over  to  the 
greatest  possible  extent. 

Plan  of  Wiseman  and  Pare. — The  plan  of 
Wiseman,  who  appears  to  have  operated  in 
the  same  manner  as  Pare  had  done  before 
him,  may  be  gathered  from  the  following  quo- 
tations from  his  work  : — 

“ The  member  is  to  be  supported  by  some 
one,  whilst  another  standeth  behind  the  pa- 
tient and  draweth  up  the  skin  and  musculous 
flesh.  Then  make  your  ligature  two  fingers’ 
breadth,  or  thereabouts,  in  the  same  parts. 

constantly  splintering  bones  in  the  living  body.  The 
reason  of  this  difference  is  obvious;  the  former  have 
learnt  to  saw— the  latter  have  not. 


“ This  ligature  made,  the  assistant  streng- 
thens it  whilst  he  draws  up  the  musculous 
flesh.  In  the  mean  time,  tne  operator,  with 
a sharp  crooked  knife,  by  a turn  with  his 
hand,  cuts  the  flesh  off  around  the  bone  ; 
then  with  the  back  of  it  he  scrapes  the 
periosteum  from  the  bone  ; if  there  be  two 
bones,  then,  with  a dividing  knife,  he  sepa- 
rates the  fleshy  membrane  from  them.  The 
bones  freed  from  the  periosteum,  Guido  pro- 
poses a linen  cloth,  and  Hildanus  a kind  of 
purse,  to  be  brought  over  the  upper  divided 
flesh,  to  pull  it  upward  and  make  more  way 
for  the  saw.  But  I think  that  needless.  The 
flesh  divided,  the  parts  separate  of  themselves  ; 
besides,  the  assistant’s  pulling  up  the  muscu- 
lous flesh  is  sufficient.  That  done,  you  are  at 
liberty,  whether  you  will  cauterize  the  vessels 
by  a button  cautery,  or,  by  ligature,  stop  the 
bleeding,  or  by  agglutination.” 

Plan  of  Cheselden  and  Petit. — After  stating, 
that  when  the  parts  are  flaccid  they  should 
be  tightened  by  two  ligatures,  applied  round 
the  limb — one  above,  the  other  below  the 
place  at  which  it  is  intended  to  amputate. 
Petit  describes  his  operation  in  the  follow- 
ing manner  : — he  says,  “ It  has  ever  been 
considered  an  essential  point  in  amputations, 
to  preserve  a good  deal  of  soft  parts,  and  to 
bring  them  together,  in  order  that  the  bone 
may  be  more  speedily  covered,  and  the  cure 
hastened.  It  was  with  this  view  I conceived 
the  plan  of  cutting  them  through  by  two  cir- 
cular incisions.  I begin  the  first  an  inch  be- 
low the  place  where  I intend  to  saw  through 
the  bone,  and  by  it  divide  only  the  skin  and 
fat  down  to  the  aponeurosis.  I have  the  in- 
teguments drawn  up,  so  as  to  uncover,  for 
more  than  an  inch,  the  muscles  beneath  them. 
These  I divide  by  the  second  incision,  and 
draw  them  back  with  a retractor ; and  thus 
the  bone,  after  it  has  been  sawn  through,  is 
left  sunk  in  the  midst  of  them.” 

Plan  of  Benjamin  Bell.  — The  directions 
given  by  this  excellent  surgeon,  are,  first  to 
divide  the  skin  by  one  circular  incision,  and 
to  preserve  enough  of  it  to  cover  the  surface 
of  the  stump  ; in  the  second  place,  to  divide 
the  muscles  down  to  the  bone  by  another  in- 
cision ; and,  thirdly,  to  dissect  up  round  the 
bone,  so  as  to  be  able  to  saw  it  off  con- 
siderably above  the  cut  ends  of  the  mus- 
cles. 

Alanson’s  Plan. — As  there  has  been  con- 
siderable difference  of  opinion  with  respect  to 
the  exact  manner  in  which  Alanson  operated, 
we  shall  give  his  own  description  of  it.  In  his 
Practical  Observations  on  Amputation,  page 
33,  he  states,  “ I shall  now  bring  into  one 
view  our  established  mode  of  performing  the 
operation  of  amputation  on  the  thigh,  and  the 
after  treatment,  as  practised  in  the  Liverpool 
Infirmary.  Apply  the  tourniquet  as  usual,  and 
let  an  assistant  draw  up  the  skin  and  muscles 
by  firmly  grasping  the  limb  with  both  hands. 
The  operator  then  makes  the  circular  incision 
as  quick  as  possible,  through  the  skin  and  mem- 
brana  adiposa  down  to  the  muscles  ; he  next 
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separates  the  cellular  and  membranous  attach- 
ments with  the  edge  of  the  knife,  till  as  much 
skin  is  drawn  back,  as  will  afterwards  cover 
the  surface  of  the  stump  with  the  most  perfect 
ease.  The  assistant  still  firmly  supporting  the 
parts  as  before,  apply  the  edge  of  your  knife 
under  the  edge  of  the  retracted  integuments, 
and  cut  obliquely  through  the  muscles,  up- 
wards as  to  the  limb,  and  down  to  the  bone  ; 
or,  in  other  words,  cut  in  such  a direction  as 
to  lay  the  bone  bare,  about  two  or  three  fin- 
gers’ breadth  higher  than  is  usually  done  by 
the  common  perpendicular  incision  ; and  con- 
tinue to  divide  or  dig  out  the  muscles  all 
round  the  limb,  by  guiding  the  knife  in  the 
same  direction.  The  part  where  the  bone  is 
to  be  laid  bare,  whether  two,  three,  or  four 
fingers’  breadth  higher  than  the  edge  of  the 
retracted  integuments,  or,  in  other  words,  the 
quantity  of  muscular  substance  to  be  digged 
out,  in  making  the  double  incision,  must  be 
regulated  by  considering  the  length  of  the 
limb  and  the  quantity  of  skin  that  has  been 
previously  saved  by  dividing  the  membranous 
attachments.  The  quantity  of  skin  saved, 
and  muscular  substance  taken  out,  must  be  in 
such  exact  proportion  to  each  other,  as  that 
by  a removal  of  both,  the  whole  surface  of  the 
wound  will  afterwards  be  easily  covered,  and 
the  length  of  the  limb  not  more  shortened 
than  is  necessary  to  obtain  this  end.  The 
bone,  being  now  laid  bare  all  round,  is  to  be 
divided  as  usual  with  the  saw,  and  as  high  up 
as  possible,  which  will  be  more  easily  exe- 
cuted if  the  retractor,  recommended  by  Gooch 
and  Bromfield,  is  first  applied  for  the  support 
and  defence  of  the  soft  parts.” 

Plan  of  Ledran  and  Louis. — This  plan  of 
amputating,  as  applied  to  the  thigh,  is  thus 
described : — You  are  to  begin  by  making  a 
deep  incision,  which  is  to  divide  at  once  the 
skin  and  muscles,  at  the  distance  of  three 
fingers’  breadth  below  the  place  where  it  is 
intended  to  saw  through  the  bone.  This 
done  ; the  ligature  employed  to  keep  back  and 
tighten  the  skin  is  to  be  removed,  and  the 
muscles  thus  liberated,  will  immediately  re- 
tract and  take  new  positions.  You  are  to 
keep  back  the  flesh  with  a split  compress  or 
retractor,  and  then  to  divide,  with  a bistouri, 
the  rectus,  the  vasti,  and  the  adductors,  at 
their  attachment  to  the  linea  aspera  of  the 
femur.  By  this  method  the  bone  may  be 
divided  three  fingers’  breadth  higher  than 
when  it  is  cut  through  on  a level  with  the 
muscles  bound  down  by  the  ligature. 

Plan  of  Dessault. — Although  the  plan  of 
amputating  we  have  described  as  being  that 
of  the  moderns,  is  claimed  by  the  French,  as 
the  invention  of  Dessault,  a doubt  may  be 
fairly  entertained,  whether  his  operation  ex- 
actly corresponds  to  the  modern  plan.  We 
shall  therefore  briefly  describe  it  apart.  Bi- 
chat distinctly  states,  that  Dessault  performed 
the  operation  “a  trois  terns.” 

According  to  this  author,  he  first  divided 
the  skin  and  had  it  drawn  back  by  an  assist- 
ant, w'hom  he  aided,  by  detaching  it  from  the 


aponeurosis  with  the  point  of  the  knife.  He 
next  divided  all  the  muscles  down  to  the  bone, 
opposite  the  margin  of  the  retracted  skin  ; 
and  thirdly,  when  those  of  the  superficial 
layer  had  retracted,  opposite  their  retracted 
ends,  he  cut  again  through  the  deep  ones,  and 
then  sawed  through  the  bone. 

Plan  of  Dupuytren. — The  skin  being  drawn 
back  tight  by  an  assistant,  who  grasps  the 
limb,  the  operator  is  to  divide  the  soft  parts 
dowm  to  the  bone,  by  one  swreep  of  the  knife. 
The  superficial  muscles  with  the  skin  will  then 
retract,  and  leaving  the  deep  ones  prominent, 
give  to  the  stump  the  shape  of  a cone  having 
its  base  towards  the  body.  Upon  this  base, 
opposite  the  ends  of  the  retracted  muscles, 
another  circular  incision  is  to  be  made,  to 
divide  a second  time  those  adhering  to  the 
bone  ; and,  as  long  as  any  of  these  remain 
projecting,  they  are  to  be  divided  at  the  base 
of  the  cone  they  represent,  by  successive  in- 
cisions, while  the  rest  of  the  soft  parts  are 
held  back  by  the  assistant. 

The  bone  may  be  thus  denuded  to  the  ex- 
tent of  more  than  six  inches.  The  operator 
is  to  dissect  round  it,  and  make  a track  for 
the  saw,  (by  which  he  will  lay  it  bare  still 
higher,)  and  after  placing  the  retractor,  to  saw' 
it  off  close  to  the  fibres  adhering  to  it  ’. 

We  shall  now  offer  a few  remarks  on  the 
comparative  advantages  and  inconveniences  of 
the  different  plans  of  performing  the  circular 
amputations  we  have  just  described,  in  order 
to  set  forth  their  respective  value. 

The  plan  adopted  by  Pare  and  Wiseman  is 
generally  considered  as  that  of  Celsus  ; but  it 
cannot  be  considered  so  good  as  the  latter, 
because  it  omits  to  prescribe  the  detaching  or 
dissecting  off  the  fibres  immediately  surround- 
ing the  bone.  The  additional  precaution  it 
includes  of  the  application  of  a ligature  round 
the  limb  does  not  compensate  for  this  omis- 
sion. Petit’s  plan  of  amputating, — the  first 
devised  after  that  of  Celsus  which  will  bear 
comparison  with  his,  ensures, — by  the  double 
incision,  (as  the  separate  division  of  the  in- 
teguments and  muscles  is  called),  the  preser- 
vation of  a sufficient  quantity  of  skin  to  form  a 
covering  to  the  stump.  This  constitutes  its 
distinguishing  character  and  chief  excellence, 
and  makes  it  far  superior  to  the  plan  of  Celsus. 
But  however  great  and  unquestionable  this 
superiority,  it  is  diminished  by  the  omission  of 
the  important  precept  of  Celsus,  to  dissect  off 
the  fibres  w'hich  immediately  surround  the 
bone,  before  it  is  sawn  through.  At  the  same 
time,  it  ought  to  be  mentioned,  in  justice  to 
Petit,  that,  in  speaking  of  the  amputation  of 
the  leg,  he  distinctly  directs  the  fibres  at- 
tached to  the  bone  in  the  interosseous  space 
to  be  dissected  off  and  preserved,  although 
he  appears  to  do  so  principally  that  they  may 
form  a safe  lodgment  for  the  vessels. 

1 Velpeau  has  committed  an  error  in  attributing  to 
Dupuytren  another  plan  of  amputating,  which  he  lias 
described  in  his  Chirurgie  Operatoire.  From  long 
personal  observation,  1 can  affirm  that  the.  plan  of 
this  celebrated  surgeon  is  the  one  described  as  his. 


AMPUTATION. 


141 


Perhaps  he  was  accustomed  to  adopt  the 
precept  of  Celsus  in  amputating,  although  it 
does  not  appear  in  the  description  he  gives  of 
this  general  plan  ; and  we  are  the  more  in- 
clined to  believe  this  to  have  been  the  case, 
because  the  same  thing  has  happened  to  other 
authors,  with  respect  to  this  very  precept  ; 
deeming  it  perhaps  a matter  of  course  that  it 
would  be  made,  as  it  ought  to  be,  part  of  every 
plan  of  amputating. 

Making  the  first  incision  entirely  subser- 
vient to  the  division  and  preservation  of  the 
skin  was  so  important  an  improvement  on  the 
plan  of  Celsus,  that  it  is  difficult  to  believe 
that  he  who  invented  it  could  overlook  the 
advantage  of  dissecting  up  round  the  bone, 
so  as  to  preserve  for  its  defence  the  fibres  im- 
mediately attached  to  it.  Still  it  does  often 
happen  that  the  mind  achieves  an  invention 
without  carrying  with  it  the  discoveries  which 
had  preceded  it : and  this  is  much  to  be  re- 
gretted ; for  the  plan  most  likely  to  effect  the 
object  of  every  one  desirous  of  contributing 
to  the  advancement  of  science,  is  that  he 
should  take  all  that  has  been  done  by  his  pre- 
decessors and  contemporaries,  and  then  see 
if  he  can  add  anything  valuable  of  his  own. 
If  Petit  and  Cheselden  had  included  among 
their  precepts  that  of  Celsus,  to  dissect  up 
round  the  bone  before  sawing  it  through, 
their  plan  would  have  been  nearly  as  good  as 
any  that  has  since  been  devised. 

Benjamin  Bell  positively  adopted  this  pre- 
cept, which  he  combined  with  the  plan  of 
Petit  and  Cheselden ; and  thus  became  the 
author  of  a better  operation  than  their’s. 
Bell’s  plan  unites  the  two  essential  conditions 
of  a good  amputation,  the  preservation  of  skin 
to  cover  the  stump,  and  the  preservation  of 
muscular  fibres  to  protect  the  end  of  the  bone. 
It  is,  therefore,  inferior  to  none,  except  the 
modern  plan,  and  to  that  only  in  a slight 
degree. 

The  object  aimed  at  by  Alanson,  namely, 
to  preserve  sufficient  skin  to  cover  the  surface 
of  the  stump,  and  to  leave  the  bone  sunk  and 
well  defended  in  the  muscles,  is  that  sought 
to  be  accomplished  in  the  modern  plan  of 
amputating,  which  is  decidedly  the  best ; and 
though  he  takes  the  proper  measure  for 
attaining  it  in  his  mode  of  dividing  and  pre- 
serving the  skin,  he  falls  short  of  it  in  the 
manner  in  which  he  directs  the  section  of  the 
muscles  to  be  made.  Indeed,  it  is  impossible 
to  follow  the  direction  he  gives  for  dividing 
the  muscles  ; and  if  it  were  possible,  their  cut 
ends  would  not  form  a hollow  cone  as  he 
states,  at  least  not  for  a moment  beyond  the 
time  of  their  division ; for,  the  superficial 
ones  would  retract  so  much,  that  the  cone 
formed  would  be  very  irregular,  and  perhaps 
inverted,  immediately  after  their  retraction. 

To  allow  for  this  retraction,  the  section 
would  require  such  an  obliquity,  that  it  cannot 
be  made  by  one  sweep  of  the  knife,  unless  the 
instrument  is  used  as  a scoop,  its  point  resting 
on  and  describing  the  circumference  of  the 
bone,  while  the  part  of  its  blade  correspond- 


ing to  the  circumference  of  the  limb  describes 
the  latter.  To  cut  through  the  muscles  of  a 
small  limb  at  all  obliquely  upwards  towards 
the  bone  is  extremely  difficult,  and  to  make 
the  section  sufficiently  oblique,  quite  impossi- 
ble by  one  sweep  of  the  knife,  as  Alanson 
proposes. 

Upon  the  whole,  the  plan  of  Alanson  may 
be  said  to  be  far  inferior  to  that  of  Bell,  and 
scarcely  equal  to  that  of  Petit  ; because,  al- 
though as  regards  the  division  of  the  skin,  he 
roceeds  in  the  same  manner  as  these  authors, 
is  mode  of  dividing  the  muscles  is  not  so 
good  as  theirs. 

The  plan  of  Louis  is  intended  to  obviate 
the  unequal  retraction  of  the  superficial  and 
deep  muscles,  by  the  division  of  the  deep 
layer  by  a separate  incision  after  the  section 
and  consequent  retraction  of  the  superficial 
one.  Unfortunately,  however,  Louis  directed 
that  the  latter  and  the  skin  should  be  divided 
together.  This  plan  differs  scarcely  at  all 
from  that  of  Celsus.  Louis  himself  remarks, 
that  it  is  rather  the  revival  of  the  plan  of 
Celsus  than  a new'  one  of  his  owrn  which  he 
recommends  ; and,  in  fact,  the  only  difference 
between  the  two  appears  to  be,  that  Louis 
drew  back  and  tightened  the  skin  by  means  of 
a ligature  applied  round  the  limb,  and  divided 
by  his  first  incision  a greater  thickness  of 
muscles  than  Celsus. 

We  observe  in  Louis  the  same  unfortunate 
reluctance  we  have  before  noticed  in  sur- 
geons, to  adopt  in  their  own  plans  what  is 
good  in  those  of  their  immediate  predecessors. 
Louis  not  only  overlooked  the  necessity  of 
dividing  the  skin  first,  and  making  sure  of  a 
sufficient  quantity  of  it  to  cover  the  surface  of 
the  stump,  but  took  great  pains  to  show  that 
the  preservation  of  a little  too  much  skin  is  a 
great  disadvantage. 

But  experience  has  demonstrated  that  the 
preservation  of  the  skin,  as  directed  by  Petit, 
is  of  so  much  importance  as  to  establish  at 
once  the  great  superiority  of  his  method  over 
that  of  Louis.  The  merit  of  Louis,  in  what 
concerns  amputation,  lies  in  the  accuracy  of 
his  views  with  respect  to  the  manner  in  which 
the  muscles  retract  and  influence  the  shape  of 
the  stump  ; and  if,  as  there  is  reason  to  be- 
lieve, his  views  led  to  the  modern  mode  of 
dividing  the  muscles  by  layers,  founded  upon 
the  law  of  their  retraction,  in  order  to  do  him 
justice,  we  have  only  to  transfer  our  praise 
from  the  operator  to  the  physiologist.  It  is 
also  right  to  notice  that  Louis  admitted  the 
propriety  of  a separate  incision  for  preserving 
the  skin  in  amputations  of  the  forearm  and 
leg.  It  was  for  the  arm,  and  more  especially 
for  the  thigh,  that  he  recommended  the  plan 
w'hich  bears  his  name. 

Dupuytren,  by  a strange  and  inexplicable 
fatality,  operated  like  Louis  in  dividing  the 
skin  and  muscles  together.  He  differed  from 
him  in  making  more  incisions  of  the  latter, 
and  in  having  the  skin  drawn  tight  and  fixed 
by  the  hands  of  an  assistant,  instead  of  em- 
ploying a ligature. 
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His  incisions  were  made  with  such  velocity, 
that  the  eye  could  scarcely  follow  them  ; and 
to  superficial  observers,  to  those  who  were 
mere  spectators,  his  amputations  appeared 
splendid.  The  dexterity  of  the  operator  ex- 
cited their  admiration.  But  in  myself,  who 
assisted  Dupuytren  in  these  operations,  the 
admiration  was  mingled  with  regret.  I had 
to  watch  and  dress  the  patients,  and  I could 
not  shut  my  eyes  to  the  evil  results.  The 
stumps  were  often  conical  in  the  wrong  sense ; 
sometimes  even  the  bone  was  salient  and  after- 
wards exfoliated.  Those  who  witnessed  the 
operation  only,  went  away  with  the  notion  that 
Dupuytren’s  amputations  were  equal  to  his 
other  operations,  almost  all  of  which  were  ex- 
cellent. This  was  unfortunate  ; for  had  it  been 
otherwise,  the  general  opinion  of  the  profession 
would  have  been  against  his  plan,  and  he 
might  have  been  induced  to  alter  it.  His 
great  fault  lay  in  not  devoting  his  first  incision 
entirely  to  the  division  and  preservation  of 
the  integuments.  This  he  either  did  not  see, 
or  thought  he  could  counteract  by  preserving 
an  additional  quantity  of  muscle  ; for  he  was 
aware  that  his  stumps  were  often  faulty  ; and 
I have  frequently  seen  him  make  more  than 
three  sections  of  the  muscles,  and  also  dissect 
up  round  the  bone,  whispering  as  he  pro- 
ceeded, “ Surely  I shall  preserve  soft  parts 
enough  here !”  as  if  determined  to  secure  a 
good  stump. 

He  had  placed  the  originality  of  his  plan  of 
amputating,  as  a modern  one,  in  cutting  at  once 
to  the  bone,  as  directed  by  Celsus.  He  was 
careful,  as  I have  stated,  to  adopt  the  precept 
of  this  author  to  dissect  off  and  preserve  the 
fibres  immediately  attached  to  it.  So  far  his 
operation  was  exactly  that  of  Celsus.  He  really 
differed  from  him  only  in  dividing  the  deep 
muscles  over  and  over  again,  as  long  as  any  of 
their  fibres  remained  projecting.  I never 
could  discover  any  valid  reason  why  he  ad- 
hered to  so  bad  a plan  of  performing  amputa- 
tion. He  was,  undoubtedly,  so  much  accus- 
tomed to  perform  operations  upon  plans  of  his 
own  superior  to  those  of  his  contemporaries, 
that  to  operate  as  they  did  was  to  depart 
from  a long-contracted  habit  ; but  it  is  much 
to  be  regretted  that  he  did  not  imitate  them  in 
adopting  the  modern  plan  of  amputating, 
which  justice  obliges  us  to  confess  is  im- 
measurably superior  to  his. 

From  the  foregoing  examination,  we  think 
no  surgeon  can  hesitate  in  giving  the  prefer- 
ence to  the  modern  plan  of  performing  the 
circular  amputation,  and  a reference  to  the 
changes  which  the  parts  forming  the  stump  or 
the  remaining  part  of  the  limb  undergo  after 
amputation  must  strengthen  his  conviction  of 
its  superiority.  It  must  be  evident  to  every 
physiologist,  that  it  is  the  only  one  which 
prevents  the  bone  ever  being  prominent,  and 
ensures  the  division  of  the  parts,  so  that 
the  surface  of  the  stump  shall  represent  a 
hollow  cone.  The  more  amputations  we  see, 
the  more  shall  we  be  impressed  with  this 
truth.  And  it  is  one  of  so  much  importance, 


that  we  hope  our  friend  M.  Velpeau  will  see 
reason  to  reconsider  his  assertion,  that  the 
same  result  may  be  obtained  by  whatever 
method  the  circular  amputation  is  performed. 
It  may,  perchance,  be  obtained  in  some  few 
instances  where  the  limb  is  small  and  circum- 
stances are  favourable  ; but  whoever  would 
guard  against  the  serious  and  often  irremedi- 
able mischief  of  a sugar-loaf  stump,  must 
adhere  strictly  and  carefully  to  the  modern 
plan.  To  preserve  skin  enough  to  cover 
fairly  the  whole  surface  of  the  stump  without 
any  stretching  of  this  membrane  ; to  divide 
the  muscles  layer  by  layer,  so  that  after  re- 
tracting, those  nearest  the  skin  are  left  the 
longest,  and  those  next  the  bone  the  shortest, 
and  that  there  is,  as  far  as  possible,  a regular 
slope  from  the  former  to  the  latter ; to  divide 
the  bone  so  that  no  portion  in  the  stump  be 
left  uncovered  by  muscular  fibre  ; such  are 
the  great  objects  to  be  aimed  at  in  the  circu- 
lar amputation,  and  which,  we  repeat,  can  be 
accomplished  only  by  the  modern  plan  of 
operating. 

The  surgeon,  therefore,  cannot  be  too 
careful  in  determining  at  what  point  the  bone 
ought  to  be  divided  before  he  begins  his  in- 
cision. 

The  method  of  amputating  by  Flap  consists 
in  the  formation  of  one  or  more  flaps,  out  of 
the  soft  parts,  with  a view  to  the  immediate 
covering  of  the  stump,  and  the  more  speedy 
cicatrization  of  the  wound.  Although  Spren- 
gel  and  Gagnier  seem  to  refer  the  origin  of 
this  method  to  Celsus;  and  Velpeau  considers 
that  it  is  described  with  tolerable  clearness  by 
Leonides  and  Heliodorus,  it  is  nevertheless 
certain,  that  a plain  and  satisfactory  descrip- 
tion of  it  was  first  given  by  an  English  writer, 
J.  Yonge,  at  the  end  of  a dissertation,  en- 
titled, “ Curras  Triumphalis  e Terebintho,” 
which  he  published  in  1679.  Yonge  states 
that  this  method  of  amputating  originated 
with  N.  Lowdham,  a surgeon  at  Oxford,  and 
to  him,  unquestionably,  the  honour  of  this  im- 
provement belongs ; but  it  is  only  proper  to  ob- 
serve, that  such  a proposal  must  have  naturally 
suggested  itself  as  soon  as  surgeons  began  to  be 
aware  that  the  scaling  and  exfoliation  of  bone 
did  not  of  necessity  form  a preliminary  step  to- 
wards the  healing  process.  Amputation  by 
flap  encountered  some  opposition  from  Kce- 
nerding,  and  was  only  resorted  to,  at  first,  in 
cases  of  amputation  below  the  knee,  and  in 
general  only  a single  flap  was  formed.  Em- 
boldened by  success,  the  surgeons  in  the  fol- 
lowing century  extended  it  to  the  amputation 
of  the  fore-arm,  and  subsequently  to  that  of 
the  arm,  and  even  of  the  thigh. 

In  1696,  Verduyn  of  Amsterdam  proposed 
a modification  of  it,  to  which  he  ascribed  ad- 
vantages, now  known  to  be  illusory ; he  ima- 
gined that  the  compression  of  the  vessels  of 
the  flap  against  the  extremity  of  the  bone 
would  suffice  to  prevent  haemorrhage. 

Sabourin,  of  Geneva,  in  1702,  addressed  a 
memoir  on  the  subject  to  the  French  Aca- 
demy, without,  however,  producing  any  other 
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than  a mere  momentary  impression  in  its 
favour. 

When  its  application  was  extended  to  the 
amputation  of  the  thigh  by  Ravaton  and  Ver- 
male,  the  simplicity  of  the  manner  in  which  it 
used  to  be  performed  was  effectually  destroyed 
by  the  former.  He  described  his  plan  to  the 
French  Academy  in  1739;  his  first  incision, 
which  he  made  with  a crooked  knife,  was 
circular,  and  went  to  the  bone  ; he  then  made 
two  other  incisions,  perpendicular  to  the 
first,  one  at  the  fore  part,  the  other  at  the 
back  part  of  the  limb,  avoiding  the  principal 
vessels,  until  the  flaps  were  detached  from  the 
bone,  to  the  extent  of  four  fingers’  breadth 
above  the  first  circular  incision. 

In  the  flap  method  the  operator  forms  one 
or  two  flaps,  seldom  more  ; the  incisions  being 
directed  from  without,  inwards,  or  from  with- 
in, outwards.  In  the  former,  which  is  Lan- 
genbeck’s  mode,  the  knife  proceeds  ascending 
the  limb  obliquely,  from  the  skin  to  the  bone : 
in  the  latter,  which  is  Vermale’s,  the  knife  is 
passed  through  the  thick  of  the  limb,  grazing 
the  bone,  at  the  point  where  it  is  to  be  sawed, 
until  its  point  appears  through  the  skin,  at 
the  opposite  side;  it  is  then  carried  in  an 
oblique  direction,  cutting  downwards  and  out- 
wards, from  the  root  of  the  flap  to  its  free 
margin.  The  performance  of  the  operation 
by  this  mode  may  be  rendered  very  brilliant 
and  rapid,  and  is,  therefore,  in  general  pre- 
ferred, but  it  is  not  so  even  and  regular  as  the 
former.  The  knife  employed  should  be  long, 
thin,  and  finely  pointed, — it  may  be  double  or 
single  edged  ; in  certain  cases,  however,  the 
double  edge  is  indispensable.  The  flap  or 
flaps  should  be  so  formed  that  the  large 
vessels  shall  correspond  to  their  thickest  part, 
being  thus  of  course  remote  from  the  angle  of 
junction  of  the  incisions,  and,  in  general,  the 
flap  in  which  the  principal  vessel  is  included, 
should  be  formed  last ; this  rule,  however, 
admits  of  some  exceptions,  which  shall  be  no- 
ticed at  the  proper  place.  When  a flap  am- 
putation is  performed  in  the  contiguity,  the 
member  is  disarticulated  before  the  second 
flap  is  formed.  When  this  mode  of  operating 
is  resorted  to,  in  the  continuity  of  the  limb, 
the  bone  is  sawed  in  the  usual  way. 

On  the  first  introduction  of  the  method  of 
operating  by  flap,  its  partisans  assumed  for  it 
a superiority  over  the  circular  mode?  on  the 
ground  of  its  being  less  painful,  of  more 
prompt  execution,  preventing  exfoliation  of 
the  extremity  of  the  bone,  exposing  but  rarely 
to  haemorrhage,  requiring  no  ligature  of  ves- 
sels, effecting  a cure  more  speedily,  and  form- 
ing a better  stump.  Time,  however,  has  shown 
how  much  these  pretensions  were  exaggerated. 
Most  surgeons  now  agree,  that  the  stump  is 
less  likely  to  be  conical  than  when  the  circu- 
lar method  is  adopted  ; that  the  flap  amputa- 
tion is  more  rapid  of  execution,  and  covers 
the  bone  better  ; that  the  flaps  may  be  more 
easily  and  accurately  adjusted,  especially  in 
deep  and  extensive  wounds  ; and  probably  that 
their  reunion  is  more  speedy  and  certain. 

12 


The  advantages  of  this  method,  as  regards 
the  rapidity  of  reunion,  would  doubtless  have 
entitled  it  to  a larger  share  of  favour,  had  not 
the  progressive  improvement  of  the  circular 
method  rendered  union  by  first  intention,  in 
the  cases  in  which  it  is  employed,  almost 
equally  certain.  It  is  better  to  form  two  flaps 
than  one,  when  both  can  be  made  of  equal 
thickness  and  width,  as  in  that  case  the  bleed- 
ing surfaces  are  brought  together  with  the 
most  perfect  ease.  When  a single  flap  only 
is  formed,  it  must  be  often  extremely  long, 
and  when  not  sufficiently  so,  it  becomes  ne- 
cessary to  stretch  it  over  the  sawed  extremity 
of  the  bone.  This  was  Verduyn’s  method, 
and  its  inconveniences  are  so  obvious  that  it  is 
but  seldom  preferred.  Unfortunately,  how- 
ever, it  is  sometimes  the  only  method  that 
can  be  resorted  to,  as,  for  example,  on  the 
field  of  battle,  when  one  side  of  a limb  is 
either  carried  away,  or  disorganized  by  a can- 
non-shot ; in  other  cases  also,  its  adoption  is 
often  less  an  affair  of  choice  than  of  necessity. 
The  motives  for  preferring  it  in  certain  cases 
will  be  discussed  under  the  particular  ampu- 
tations. 

One  of  the  great  advantages  of  this  method, 
when  first  introduced,  was  the  effect  it  had 
in  familiarizing  the  minds  of  surgeons  to  the 
healing  of  the  wound  by  first  intention.  But 
even  on  this  point,  it  would  appear,  that  their 
opinions  were  far  from  being  firmly  esta- 
blished, for  we  find,  in  1765,  Sylvester  O’Hal- 
loran,  of  Limerick,  proposing  to  renounce 
this  important  advantage,  and  recommending 
that  the  flap  should  not  be  applied  over  the 
bone,  until  such  time  as  it  should  be  covered 
with  granulations. 

The  oblique,  or  oval  method,  consists  in  such  a 
division  of  the  soft  parts,  as  will  represent  a V ; 
each  flap  will  thus  have  the  form  of  the 
mouth-piece  of  a lute.  It  is  simply  a modifi- 
cation of  the  flap  amputation,  adapted  to  par- 
ticular cases.  Langenbeck  first  employed  it 
in  the  amputation  of  the  metacarpal  and  me- 
tatarsal bones  ; it  was  subsequently  employed 
by  Mr.  Guthrie,  in  that  of  the  shoulder-joint, 
and  it  has  since  been  strongly  recommended 
by  Scoutettin,  in  other  situations. 

The  V may  be  formed  by  two  incisions, 
which  shall  divide  at  once  the  integuments 
and  muscles  down  to  the  bone,  the  angle  of 
union  of  these  incisions  being  upwards,  or  in 
the  direction  of  the  trunk.  In  some  cases, 
the  skin  alone  is  divided  in  the  first  cuts  ; it 
is  then  retracted,  and  the  muscles  are  divided 
down  to  the  bone.  The  division  of  the  skin 
and  muscles  by  separate  cuts,  is  considered 
preferable,  wherever  the  soft  parts  are  volu- 
minous. 

The  cases  in  which  the  oval  method  may 
deserve  a preference  will  be  pointed  out  in 
the  particular  amputations. 

Measures  necessary  to  arrest  the  bleeding 
after  amputation. — These  require  as  much  at- 
tention, and  perhaps  more  skill,  than  the  cut- 
ting part  of  the  operation.  Dionis  remarks, 
“ le  plus  difficile  n’est  pas  d’abattre  une 
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jambe,  un  boucher  en  feroit  bien  autant ; 
mais  c’est  de  se  rendre  maitre  du  sang  en 
l’arretant  avec  promptitude  et  avec  surete.” — 
It  certainly  is  more  easy  to  amputate  a limb 
than  to  stop  the  bleeding  afterwards  ; and  yet 
how  little  care  has  been  taken  to  impress  the 
young  surgeon  with  a sense  of  the  difficulty 
and  importance  of  this  part  of  his  duty.  Here, 
a keen  eye,  a practised  hand,  and  minute  ana- 
tomical knowledge  are  especially  necessary. 
As  soon  as  the  amputation  is  over  and  the  re- 
tractor removed,  the  soft  parts  of  the  stump 
are  seen  tending  to  recede  from  the  end  of 
the  bone.  The  vessels  shorten  somewhat 
after  their  division  ; they  generally  lie  more 
or  less  concealed  in  the  interstices  of  the 
muscles,  and  are  not  very  apparent  on  the 
surface  of  the  wound.  The  nerves,  which 
shorten  less,  are  more  prominent  objects  upon 
it.  The  muscles  are  tound  to  have  retracted 
more  or  less  according  to  the  length  of  their 
fibres,  and  to  have  drawn  up  in  their  sheaths 
the  tendons  belonging  to  them. 

The  arteries  are  to  be  tied  without  delay  ; 
and  the  surgeon  should  secure  the  principal 
branches  in  the  order  of  their  volume  and 
known  position.  He  will  do  well  in  searching 
for  the  others,  to  proceed  from  the  bone  to- 
wards the  skin.  By  this  order  he  will  save 
much  time,  and  no  inconsiderable  quantity  of 
blood.  The  ligature  is  the  means  adopted, 
almost  without  exception,  now  a-days,  to 
arrest  the  bleeding  after  amputations.  The 
principles  on  which  its  application  is  founded, 
are  developed  in  the  Articles  Ligature, 
Aneurism,  and  Haemorrhage.  (See  these 
Articles.) 

The  ligatures  should  be  round,  and  not 
larger  than  is  required  to  admit  of  being  tied 
tight  enough  to  divide  the  internal  and  middle 
coats  of  the  arteries  without  danger  of  break- 
ing. Those  made  of  inkle  or  silk  are  usually 
employed.  It  will  be  well  for  the  surgeon  to 
be  aided  by  two  assistants  in  securing  the 
arteries,  one  to  apply  the  ligatures,  the  other 
to  hold  the  stump  in  a convenient  position 
between  his  two  hands,  which  are  gently  to 
grasp  and  support  it.  He  is  himself  to  take 
up  the  arteries,  and  should  stand  or  sit  quite 
at  his  ease,  so  as  to  be  able  to  use  both  hands 
rapidly  yet  steadily.  In  the  left  he  will  hold 
a sponge  moistened  with  hot  water  to  wipe 
the  blood  from  the  end  of  the  stump  ; in  the 
right  a forceps  or  tenaculum.  The  former  is 
better  suited  for  the  larger,  the  latter  for  the 
smaller  vessels.  In  using  the  forceps  he  is  to 
place  its  branches  on  opposite  sides  of  the 
artery,  and  to  lay  hold  of  it  by  bringing  them 
together.  With  the  tenaculum  he  is  to  seize 
it  by  hooking  it  through.  Where,  from  the 
smallness  of  the  vessel,  or  from  its  situation,  it 
cannot  readily  be  secured,  he  is  to  mark  the 
spot  whence  the  blood  issues,  as  he  wipes  it 
away,  and  at  that  spot  to  lay  hold  of  it,  the 
instant  he  uplifts  the  sponge,  and  before  a 
fresh  gush  of  blood  conceals  it.  When  seized, 
the  artery  is  to  be  slightly  drawn  out  from 
the  surface  of  the  wound  ; and  if  the  surgeon 


perceives  he  has  taken  anything  with  it,  he 
must  isolate  it  by  transfixing  it  with  a tenacu- 
lum behind  the  instrument  retaining  it.  The 
assistant  isolating  it,  is  to  tie  it  immediately 
behind  the  instrument,  as  he  would  tie  up  the 
mouth  of  any  yielding  tube.  Having  made 
the  knot,  at.  first  loosely,  he  is  to  tighten  it  by 
drawing  steadily  on  the  ligature  wound  round 
the  last  three  fingers  of  his  hands,  while  his 
thumbs,  or  index  fingers,  serving  as  pulleys, 
direct  it  to  the  exact  place  where  it  is  to 
embrace  the  vessel,  but  always  rather  away 
from  the  instrument,  lest  it  slip  off. 

If  a forceps  is  used,  the  noose  may  be  first 
made  on  it  and  then  slipped  over  its  end  on  to 
the  artery,  to  be  there  tightened.  When  the 
coats  of  the  vessel,  after  gradually  yielding  to 
the  pressure  of  the  ligature,  cease  to  give 
way,  we  may  be  sure  the  internal  and  middle 
ones  are  divided,  and  that  the  knot  is  suffi- 
ciently tight.  By  this  the  proper  degree  of 
force  can  always  be  estimated.  As  the  liga- 
ture should  be  fastened  by  what  is  called  a 
right  knot,  a second  knot  is  to  be  made  over 
the  first,  and  care  must  be  taken  to  let  no- 
thing interpose  between  the  two1.  Some- 
times there  is  great  difficulty  in  securing  an 
artery  owing  to  its  being  situated  in  an  excava- 
tion or  among  tissues  which  conceal  it  and  fa- 
cilitate its  retraction,  such  as  aponeurotic  tex- 
tures 3.  In  this  case,  if  it  cannot  be  seized  with 
Assilini’s  forceps,  a ligature,  which  is  to  em- 
brace with  it  some  immediately  surrounding 
tissues,  but  as  little  of  them  as  possible,  may 
be  passed  round  it  by  means  of  a curved 
needle.  Such  a ligature  should  be  very 
strong,  as  considerable  force  may  be  necessary 
to  tighten  it ; and  if  not  drawn  sufficiently 
tight  to  cause  the  sloughing  of  the  tissues, 
which  it  includes,  it  might  be  retained  by 
them  and  thus  retard  the  cicatrization  of  the 
wound.  The  disadvantage  of  securing  an 
artery  thus  mediately  is  in  relation  to  its 
volume,  because  the  larger  the  vessel  the 
more  uncertain  is  its  obliteration  by  this  kind 
of  ligature  ; and  the  more  likely  is  it  to  be 
accompanied  by  veins  and  nerves  which  it 
were  well  to  exclude,  but  which  cannot  be  ex- 
cluded from  it.  The  inconvenience  of  tying 
small  arteries  mediately  is  not  very  great, 
and  many  surgeons  in  taking  them  up  do  not 
make  a point  of  isolating  them  with  nicety. 

All  the  arteries  are  to  be  secured  which,  on 
the  tourniquet  being  removed,  furnish  blood 
in  a distinct  .jet  or  stream,  however  small. 
The  surgeon  may  know  he  has  tied  all  those 
which  require  a ligature,  when,  after  cleaning 
the  stump  with  a sponge,  he  finds  the  blood 
is  not  renewed  in  sufficient  quantity  to  pre- 

1 I once  saw  the  application  of  a ligature  to  the  ex- 
ternal iliac  considerably  retarded  by  the  interposition 
of  something  between  the  two  knots.  The  surgeon 
thought  it  right  on  that  account,  to  tie  the  vessel  a 
second  time. 

'l  M.  Ribes  thinks  the  degree  to  which  the  anterior 
tibial  artery  retracts  after  division  is  owing  to  the  man- 
ner in  which  it  traverses  the  upper  part  of  the  inter- 
osseous ligament. 
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vent  the  uniting  of  any  part  of  the  wound  by 
first  intention.  It  is  better  to  tie  too  many 
than  too  few,  especially  as  some  which  from 
retracting  or  some  other  cause,  furnish  no 
blood  for  a short  period  from  the  completion 
of  the  operation,  are  sometimes  apt  to  bleed 
afterwards ; and  the  fewer  there  are  taken  up, 
the  more  firm  and  compressive  must  be  the 
dressing  applied  to  the  stump.  In  general, 
the  French  surgeons  tie  more  than  it  is  cus- 
tomary to  secure  in  this  country,  and  in  my 
opinion,  more  than  is  absolutely  requisite  : it 
is,  however,  erring  on  the  safe  side. 

The  precise  number  of  arteries  which  it 
may  be  proper  to  tie  cannot  be  foretold  with 
exactness  ; that  must  depend  on  their  volume, 
number,  and  disposition  to  bleed  in  the  part, 
and,  in  these  respects,  they  are  not  often  the 
same  in  the  same  parts.  The  difference  is 
sometimes  very  great,  and  may  belong  to  a 
peculiar  condition  of  the  limb,  induced  or  not 
by  the  disease  which  rendered  amputation  ne- 
cessary. After  an  amputation  performed  by 
M.  Maijolin  for  gangrena  senilis,  more  than 
twenty  arteries  required  ligatures  ; and  in  the 
amputation  of  an  arm  which  had  been  the  seat 
of  an  aneurism,  treated  unsuccessfully  by  the 
ligature  of  the  brachial  artery,  the  operator, 
Professor  Richerand,  had  scarcely  divided  the 
soft  parts  when  streams  of  blood  spouted  from 
about  twenty  large  arteries  which  it  was 
found  necessary  to  tie. 

Haemorrhage  from  the  end  of  the  bone, 
which  very  rarely  occurs,  is  to  be  averted  by 
pressure  exercised  for  a short  time  with  a 
small  thick  pledget  of  lint,  or  by  plugging  the 
canal  containing  the  bleeding  artery  with  a 
piece  of  softened  wax. 

Where  the  arteries  of  the  limb  have  under- 
gone the  bony  or  osteo-cretaceous  transfor- 
mation, more  than  ordinary  precautions  may 
be  necessary  to  secure  the  larger  ones.  In 
most  cases  of  this  sort  it  will  be  proper  to  use 
in  preference  to  the  large  flat  ligature  recom- 
mended by  the  French,  a round  ligature 
twice  or  thrice  the  thickness  of  that  usually 
employed  ; but  if  an  artery  has  become  so 
brittle  as  to  give  way  to  this,  I would  recom- 
mend tying  it  over  some  cylindrical  body  in- 
troduced into  its  canal,  and  not  applied  ex- 
ternally, as  advised  by  Scarpa,  and  most  of 
the  French  surgeons,  for  I believe  it  to  be 
rather  in  the  change  of  form  than  from  any 
constriction  exercised  upon  it  that  the  vessel 
is  apt  to  crack. 

For  such  arteries  the  French  surgeons  re- 
commend the  use  of  a broad  flat  ligature,  and 
sometimes  the  interposition  between  it  and 
the  arterial  tunic  of  a small  cylinder  of  linen 
or  diachylon  plaster  whereon  to  tie  the  knot 
so  as  to  close  the  artery  by  flattening  rather 
than  by  circular  constriction  as  advised  by 
Scarpa.  But  I believe  that  the  twisting  which 
a flat  ligature  makes  at  the  knot,  and  which  it 
is  apt  to  make  elsewhere,  will  be  found  more 
cutting,  and  therefore  more  likely  to  divide 
the  artery  than  any  part  of  a round  one.  I 
am,  therefore,  inclined  to  believe  that  we  can- 
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not  do  better  in  these  cases  than  use  a round 
ligature  twice  or  tlTrice  the  size  of  that  usually 
employed.  If,  perchance,  the  tunics  of  an 
artery  were  found  so  completely  ossified  and 
brittle  that  they  could  in  no  way  be  brought 
together  without  breaking,  probably  the  best 
plan  would  be  to  tie  them  over  a small  plug 
of  linen  introduced  into  the  arterial  canal. 

It  is  stated  by  many  surgical  writers,  that 
one  or  more  of  the  veins  may  bleed  so  much 
as  to  require  ligatures  ; and  it  was  the  practice 
of  Dessault  and  of  Mr.  Hey  after  amputation 
of  the  thigh,  to  include  the  femoral  vein  and 
artery  in  the  same  ligature.  We  confess  we 
have  never  seen  such  a practice  necessary  al- 
though we  conceive  there  may  be  considerable 
venous  haemorrhage  where  no  valve  is  inter- 
posed between  the  junction  of  branches  with 
the  bleeding  vein  and  its  orifice  ; and  more 
especially  after  amputations  performed  near 
the  trunk.  It  ought  always  to  be  dispensed 
with,  if  possible.  The  pressure  of  the  dress- 
ing will  generally  prevent  this  reflux  of  blood, 
which  may  be  always  known  to  be  venous 
from  its  colour,  and  which  often  flows  from 
there  being  some  slight  temporary  check  to 
its  return  towards  the  heart. 

In  those  amputations  where  the  circulation 
cannot  be  sufficiently  commanded,  and  where 
a great  number  of  vessels  must  be  divided, 
especially,  if  in  such  cases  the  patient  happens 
to  be  one  who  cannot  afford  to  lose  much 
blood,  it  may  be  desirable  to  tie  the  principal 
artery  of  the  limb  before  it  is  divided.  This 
is  often  done  with  advantage  in  amputations 
at  the  hip  and  shoulder-joints,  either  as  a pre- 
liminary measure,  or  before  the  division  of  the 
soft  parts  is  completed.  Some  unforeseen 
circumstance  may  also  render  it  necessary  to 
stop  the  bleeding  from  a large  artery  after  its 
division,  prior  to  the  completion  or'  the  am- 
putation. In  a case  of  amputation  of  the 
thigh,  in  which,  from  the  inadequacy  of  the 
pressure  exercised  on  the  femoral  artery,  a 
terrible  stream  of  blood  spouted  from  this 
vessel  the  moment  it  was  divided,  Dupuytren 
instantly  seized  the  artery  with  his  left  hand, 
while  with  the  right  he  completed  the  opera- 
tion, in  his  usual  masterly  style,  as  if  nothing- 
had  happened. 

When  all  the  ligatures  are  applied,  it  is 
usual  to  cut  off  one  string  of  each  of  them, 
near  the  knot,  in  order  to  diminish,  as  much 
as  possible,  the  quantity  of  foreign  matter  to  be 
left  in  the  wound.  It  will  be  better  for  the 
assistant  to  do  this  for  every  ligature  as  soon 
as  it  is  applied.  They  will  thus  be  prevented 
from  being  entangled ; the  time  often  neces- 
sary to  disentangle  them  will  be  spared,  and 
there  will  be  no  risk  of  cutting  away  both 
parts  of  the  same  ligature.  The  remaining 
strings  are  to  be  collected,  according  to  their 
proximity  to  one  another,  in  one  or  more  bun- 
dles, each  of  which  is  to  be  left  out  at  that 
part  of  the  margin  of  the  stump,  where  it  will 
least  interfere  with  the  union  of  the  wound. 
Here  the  surgeon  will  feel  the  advantage  of 
having  employed  small  ligatures.  In  general* 
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it  will  be  found  advantageous  to  leave  out  the 
principal  bundles  at  the  extremities  ol  the 
wound,  where  they  serve  as  conductors  to  the 
escape  of  any  pus  that  may  form.  But  stray 
ligatures,  situated  far  from  these  extremities 
are  sometimes  better  brought  out  at  the  near- 
est point  of  the  edge  of  the  stump,  where  they 
may  be  placed  between  the  straps  of  plaster 
used  to  unite  the  wound.  Care  should  be 
taken  that  each  bundle  and  each  separate 
ligature  be  drawn  straight,  so  as  to  lie  in  a 
straight  line  from  the  knot  to  the  exterior  of 
the  wound ; because,  if  they  are  allowed  to 
bag,  the  arched  part  tends  to  prevent  the 
union  of  the  wound ; or,  what  is  worse,  be- 
coming enclosed  between  its  adhesions,  is  the 
cause  why  the  ligatures  do  not  come  away, 
and  cannot  easily  be  withdrawn  at  the  proper 
time.  Mr.  Crosse,  to  whom  I am  indebted 
for  this  remark,  thinks  the  neglect  of  this 
precaution  is  the  real  cause  of  the  difficulty 
sometimes  found  in  removing  the  ligatures. 
The  above  precaution  having  been  attended 
to,  if  the  surgeon  find  the  ligature  rise,  which 
it  will  often  do,  half  an  inch  or  an  inch,  so 
that  less  of  it  is  buried  in  the  stump,  he  knows 
that  it  is  detached  and  remote  from  the  ves- 
sel ; and  though  resisted  by  granulations,  he 
does  not  hesitate  to  use  considerable  force  to 
remove  it. 

As  it  is  desirable  to  leave  as  little  foreign 
matter  as  possible  in  the  wound,  both  strings 
might  be  removed  with  advantage  near  the 
knot,  but  that  the  latter  would  not  easily  come 
away.  It  would  have  to  make  its  escape 
through  parts  healed  over  it,  if  one  string  were 
not  left  to  keep  the  path  open,  and  would  thus 
cause  greater  irritation,  and  retard  the  com- 
plete cicatrization  of  the  stump  more  than  an 
entire  ligature.  This  has  been  proved  by 
direct  experience.  Mr.  Fielding  of  Hull 
found  that  knots  left  buried  in  wounds  pro- 
duced pain  and  irritation  for  several  weeks, 
and  even  for  months  ; and  the  same  effects  in- 
duced Mr.  Lawrence  to  discontinue  the  prac- 
tice of  having  them  thus  enclosed,  although 
he  took  great  pains,  and  employed  the  fine 
dentists’  silk,  of  which  the  knot  weighed  only 
from  ,5  to  j'n  of  a grain.  Similar  results  have 
followed  in  the  trials  made  of  ligatures  com- 
posed of  catgut  and  other  animal  substances, 
which  it  was  supposed  might  possibly  be  ab- 
sorbed. 

It  will  be  proper,  then,  to  continue  the  prac- 
tice of  leaving  one  string,  until  we  discover  a 
substance  for  ligatures  susceptible  of  being  ab- 
sorbed without  producing  too  much  irritation. 

Some  surgeons  of  our  own  time  have  attempt- 
ed to  dispense  with  ligatures  altogether.  Koch 
of  Munich  has  been  in  the  habit  of  relying,  as 
a sufficient  means  to  stop  the  bleeding,  on  the 
exact  union  of  the  wound,  and  some  degree  of 
pressure  exercised  on  it  by  the  dressing,  and 
on  the  course  of  the  principal  artery  by  a 
bandage.  Other  modern  practitioners 1 have 

1 I think  Delpech,  and  some  of  the  Italian  practi- 
tioners. 


contented  themselves  with  the  application  of 
ice  to  the  stump,  after  closing  it  firmly  with 
straps  or  by  suture. 

These  and  similar  measures  may  suffice  to 
arrest  the  bleeding  in  many  cases,  but  in  many 
others  they  would  be  followed  by  dangerous 
haemorrhage.  To  have  recourse  to,  or  confide 
in  them,  cannot  be  justified  on  any  rational 
grounds.  They  are  little  better  than  those 
employed  by  the  ancients,  and  any  attempt  to 
recommend  them  must  be  viewed  as  tending 
rather  to  the  retrogression  than  to  the  ad- 
vancement of  surgery. 

Far  more  deserving  of  consideration,  and 
probably  much  less  hazardous,  is  the  plan  of 
arresting  hemorrhage  by  torsion  of  the  arte- 
ries, which  will  be  fully  examined  in  the  article 
Torsion.  It  appears  to  us  to  rest  upon  the 
same  phenomena,  as  those  which  explain  the  ab- 
sence of  bleeding  in  cases  where  the  arteries  are 
irregularly  broken,  as  when  a limb  is  torn  off. 
Torsion  may  deserve  to  be  ranked,  as  far  as 
convenience  and  perhaps  safety  is  concerned, 
next  to  the  ligature  ; but  is,  certainly,  not  suf- 
ficiently safe  to  supersede  it.  Velpeau,  who 
appears  to  have  given  it  a fair  trial,  was 
obliged  to  relinquish  it,  in  consequence  of 
the  dangerous  haemorrhage  which  sometimes 
followed  its  employment. 

The  results  of  the  treatment  of  bleeding 
arteries  by  Fermeture 1 and  Folding ",  which 
have  been  fully  noticed  by  the  same  author, 
prove  that  they  are  less  efficient  than  torsion. 

Although  the  other  measures  we  possess  of 
arresting  haemorrhage  may  rarely,  if  ever,  be 
needed  to  stop  the  bleeding  after  amputation, 
they  are  not  to  be  entirely  lost  sight  of  by 
the  surgeon  who  undertakes  this  operation  ; 
because,  it  is  possible  he  may  sometimes  find 
it  useful  to  call  them  to  his  aid,  and  when  had 
recourse  to,  in  conjunction  with  ligatures,  they 
tend,  in  the  proportion  to  which  they  are  em- 
ployed, to  render  a less  number  of  these  ne- 
cessary. 

Dressing  after  amputation. — The  ameliora- 
tions that  have  been  introduced,  in  the  mode 
of  dressing  the  stump,  are  no  less  remarkable 
than  those  which  have  marked  the  successive 
periods  in  the  history  of  amputation.  The 
system  of  filling  the  cavity  with  lint  or 
charpie,  and  of  swathing  the  stump  with  com- 
presses, and  covering  with  the  Maltese  cross, 
the  woollen  bag,  or  cap,  and  various  other 
means  formerly  in  use,  are  now  very  properly 
Abandoned. 

From  the  time  when  Alanson  first  pro- 
pounded the  doctrine,  and  recommended  the 
immediate  union  ot  wounds  after  amputation, 
the  practice  has  been  gradually  advancing  in 
favour,  till  now,  when  it  may  be  said  to  con- 
stitute an  exclusive  method  amongst  British 
surgeons.  Many  of  the  continental  surgeons^ 

1 Closing  or  stopping  the  mouth  of  an  artery,  hy 

inserting  into  it  a cone  of  alum,  cut  in  the  shape  of  a 
cone.  , , , , 

2 Doubling  or  folding  the  end  of  the  vessel  back  on 
itself,  and  replacing  it  thus  folded,  in  the  soft  parts, 
and  closing  the  lips  of  the  wound  firmly  upon  it. 
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however,  the  French  more  especially,  have 
adhered  to  the  older  mode.  We  have  thus 
two  general  inodes  of  dressing  ; viz.  by  first 
intention,  in  which  the  lips  of  the  wound  are 
at  once  brought  into  close  contact,  and  so 
maintained  till  the  parts  have  grown  firmly 
together ; or  by  second  intention,  in  which 
contact  is  prevented  by  the  interposition  of 
dressings  of  various  kinds,  and  the  union  when 
it  takes  place  is  consecutive  to  suppuration. 
At  no  very  distant  period,  the  propriety  of 
attempting  union  by  first  intention,  in  cases  of 
amputation,  was  warmly  debated,  and  while 
M.  Roux  charged  British  surgeons  with  an 
indiscriminate  partiality  for  this  plan,  M. 
Larrey  was  of  opinion  that  it  ought  to  be  pro- 
scribed altogether  in  these  cases,  in  order  to 
remove  or  lessen  the  chance  of  tetanus.  The 
adoption  of  this  mode,  however,  has  continued 
to  extend,  and  even  now  many  of  the  French 
surgeons  of  eminence  employ  it  in  the  great 
majority  of  cases  ; and  those  who  still  oppose 
it,  have  so  far  altered  their  opinions  in  regard 
to  it,  as  to  direct  their  attention  chiefly  to 
distinguish  the  cases  in  which  the  immediate 
or  the  consecutive  mode  respectively,  is  en- 
titled to  the  preference. 

Some  of  the  French  surgeons  still  cling  to 
the  opinion,  that  when  the  secondary  union  is 
had  recourse  to,  the  prolonged  suppuration 
prepares  the  constitution  of  the  patient  better 
for  those  changes  which  must  take  place  in 
the  organism  after  the  removal  of  a large 
limb ; that  when  a disease  of  long  standing 
has  transformed  a limb  into  an  abundant 
source  of  secretion,  there  may  be  danger  in 
drying  up  the  morbid  discharge  too  suddenly, 
and  that  in  such  case,  secondary  union  is  by 
far  the  safest ; that  where  the  tissues  in  which 
the  operation  has  been  performed  are  in  an 
unsound  condition,  it  is  highly  improper  to 
confront  the  surfaces  with  a view  to  immediate 
union.  These  cases,  however,  even  if  we  ad- 
mitted the  reasoning  to  be  correct,  would 
only  form  exceptions.  But  the  circumstances 
here  assumed  as  objectionable  to  the  imme- 
diate union,  are  not  only  not  proved,  but  they 
are,  by  English  surgeons,  regarded  as  abso- 
lutely hypothetical. 

The  entire  body  of  English  and  American, 
with  a majority  of  the  best  German  surgeons, 
agree  in  considering  that  the  advantages  in 
favour  of  union  by  first  intention  far  outweigh 
the  drawbacks  which,  in  some  rare  cases,  are 
attributed  to  it,  while  it  is  indisputable  that 
the  adoption  of  the  secondary  mode  of  union 
in  all  cases  would  be  much  less  successful  than 
the  modern  plan.  How  many  there  are*  in 
whom,  by  the  prompt  reunion  of  the  divided 
parts,  a degree  of  constitutional  reaction,  and 
protracted  suppuration  is  prevented,  which 
had  they  been  allowed  to  take  place,  would, 
in  all  probability,  have  destroyed  or  greatly 
perilled  life ! Could  it  be  affirmed  that  the 
secondary  union,  though  a slower,  was  always 
the  safer  process,  the  case  would  doubtless  be 
a strong  one  ; but  the  very  reverse  of  this  is 
the  fact : in  secondary  union  the  soft  parts, 


which,  at  the  time  the  operation  was  per- 
formed, were  ample  enough  to  form  a good 
covering  for  the  bone,  are  often  so  wasted  by 
the  long-continued  suppuration,  the  pain  and 
hectic  fever  produced  by  keeping  the  consti- 
tution under  this  drain,  that  when  union  is  at 
last  attempted,  the  covering  for  the  bone  is 
scanty,  and  the  stump  is  conical.  The  incon- 
veniences of  the  old  mode  are  frequently  very 
great,  and,  in  too  many  instances,  persons  of 
good  constitution,  who  would  have  recovered 
in  a few  weeks  had  a different  plan  been 
adopted,  have  fallen  victims  to  an  exhausting 
suppuration,  or  to  the  constitutional  disturb- 
ance arising  from  a gleety  and  irritable 
stump. 

Velpeau  contrasts  the  two  modes  of  dress- 
ing in  a very  striking  manner,  by  comparing 
the  results  of  Baron  Percy’s  practice  at  the 
head  of  the  military  surgery  of  France,  who 
adopted  immediate  union,  with  that  of  Pelle- 
tan,  his  contemporary,  at  the  head  of  the 
civil  hospitals  of  Paris,  who  was  strongly  pre- 
judiced in  favour  of  the  mode  of  union  by 
granulation.  Out  of  ninety-two  soldiers  thus 
treated  by  Percy,  on  the  field  of  battle,  eighty- 
six  were  cured  in  twenty-six  days.  By  the 
same  mode,  Lucas  lost  only  five  out  of  seventy- 
five.  Out  of  six  operated  on  by  Pelletan, 
where  secondary  union  was  preferred,  five 
died ! 

The  opponents  of  immediate  union  cast 
upon  it  the  reproach  of  preventing  the  free 
flow  outwards  of  the  blood,  pus,  &c.,  that  may 
ooze  from  the  surface  of  the  divided  parts. 
The  morbid  products  thus  pent  up,  they  say, 
macerate  the  stump,  and  excite  irritation, 
which  extends  up  the  limb,  giving  rise  to 
fuses  of  pus,  between  the  muscles  and  tendons, 
phlebitis,  secondary  abscesses  in  the  internal 
organs  &c.  But  this  manner  of  putting  the 
question  is  scarcely  fair  towards  the  advocates  of 
immediate  union,  every  one  of  whom  acknow- 
ledges the  necessity,  when  such  accumulations 
occur,  of  giving  them  a free  exit.  In  many 
cases,  however,  the  quantity  of  pus  collected 
is  so  small,  that  it  finds  a sufficient  vent  along 
the  ligatures. 

The  remarkable  success  that  has  attended 
amputations  in  this  country  since  the  adop- 
tion of  the  treatment  by  immediate  union,  is  a 
strong  reason  for  the  preference  it  universally 
obtains.  But  it  cannot  be  denied,  that  it  now 
and  then  fails,  even  under  favourable  circum- 
stances. What,  however,  is  the  result  ? The 
patient  is  in  no  worse  condition,  than  if 
secondary  union  had  been  preferred  at  first. 
Nothing  has  been  lost  in  the  attempt,  but  the 
chance  which  the  surgeon  thought  it  his  duty 
to  give  him  of  primary  union. 

The  question,  however,  remains,  whether 
primary  union  should  be  attempted  in  all 
cases  ? We  think  not.  Parts  in  a sloughy 
state,  or  which  have  been  severely  contused, 
will  not  unite  in  this  way,  and  an  attempt  to 
effect  it,  would  be  worse  than  useless.  Parts 
when  not  exactly  in  the  healthy  state,  how- 
ever, will  very  often  unite  in  the  most  favour- 
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able  manner,  and  in  such  cases  immediate 
union  ought  to  be  attempted.  Not  long  since, 
one  of  the  writers  of  this  article  saw  Mr. 
Wickham,  of  Winchester,  perform  a partial 
amputation  of  the  foot,  in^a  case  in  which 
not  only  the  bones,  but  the  soft  parts,  were 
considerably  altered  ; the  bones  so  much  so, 
that  there  was  no  necessity  of  following  the 
articulations,  as  the  knife  went  through  the 
bones  themselves  with  the  greatest  ease,  and 
yet  the  flap  and  bones  united  rapidly  and 
kindly,  with  very  little  suppuration. 

To  dress  the  stump  properly  requires  great 
nicety  and  care,  and  it  will  not  be  too  much 
to  say,  that  upon  these  the  success  of  imme- 
diate union  must  often  depend.  The  section 
of  the  soft  parts  ought  to  be  as  even  as  pos- 
sible, and  made  in  such  a manner  as  to  allow 
of  their  covering  the  bone  so  amply,  that  no 
effort  shall  be  required  to  make  them  do  so. 
The  bone  itself  should  not  start  beyond  the 
surface  of  the  deep-seated  muscles,  but  be  the 
centre  and  deepest  point  of  the  hollow  cone, 
which  they  ought  to  form. 

Taking  for  granted  that  this  state  of  the 
parts  exists  after  a due  performance  of  the 
operation,  the  surgeon  now  proceeds  to  tie  the 
vessels,  one  by  one.  The  large  vessels  are 
sought  for  in  their  situations,  and  being  se- 
cured, the  tourniquet,  if  one  has  been  em- 
ployed, may  be  relaxed,  in  order  the  better 
to  enable  him  to  detect  the  smaller  vessels, 
by  seeing  the  blood  spirting  from  their  mouths. 
These  he  may  tie  or  twist.  When  he  has 
rendered  himself  master  of  the  bleeding,  he 
carefully  and  gently  applies  a soft  sponge 
squeezed  out  of  warm  water,  with  which  he 
cleanses  the  surface  of  the  wound  and  sur- 
rounding parts  from  blood,  foreign  bodies,  &c., 
wiping  them  with  a piece  of  soft  dry  linen. 
This  done,  he  disposes  the  ligatures  in  such  a 
manner,  as  to  keep  them  free  from  entangle- 
ment, cutting  one  of  the  ends  off  at  the  knot, 
and  carrying  each  of  them  out  at  the  point  of 
the  wound  to  which  it  is  nearest.  If  the 
threads  are  numerous,  they  should  not  be 
collected  together,  as  such  an  arrangement 
might  prevent  adhesion  between  the  deep 
surfaces  of  the  flaps  ; but  if  only  a few  vessels 
have  been  tied,  the  ends  of  the  ligatures  may 
be  all  brought  out  together  at  the  inferior 
angle  of  the  wound. 

The  next  step  is  to  bring  the  divided  sur- 
faces into  close  contact  with  each  other.  In 
the  double  flap  or  oval  amputations,  the  line 
of  union  corresponds,  of  course,  with  that  of 
the  incisions  themselves  ; but  in  the  circular 
method,  they  may  be  brought  together,  either 
in  a vertical,  or  horizontal  line ; that  in  which 
the  bone  will  be  best  covered,  and  the  stump 
best  shaped,  ought  to  be  preferred. 

The  object  in  confronting  the  divided  sur- 
faces is  to  obtain  and  maintain  contact  be- 
tween them  at  all  points.  It  will  not  be 
enough  to  have  the  lips  alone  in  coaptation — 
contact  must  also  exist  in  the  depth  of  the 
wound.  The  loose  soft  parts,  therefore,  are 
drawn  gently  down  over  the  extremity  of  the 


bone,  and  the  wound  is  evenly  closed  from 
the  bottom,  the  edges  of  the  skin  forming  a 
straight  line,  corresponding  to  the  small 
diameter  of  the  limb.  An  assistant  maintains 
the  apposition,  by  pressing  with  the  palms  of 
both  hands,  while  the  surgeon,  with  both 
hands,  takes  a warm  adhesive  strap,  and  after 
applying  one  end  of  it  to  one  side  till  it  sticks 
firmly,  carries  it  over  the  closed  lips  of  the 
wound,  and  causes  it  to  adhere  in  the  same 
manner  on  the  opposite  side  of  the  stump. 
In  general,  the  first  strap  is  applied  over  the 
centre  of  the  wound,  more  especially  when 
the  line  of  union  is  extensive.  Other  straps 
are  applied  in  succession,  until  the  coaptation 
of  the  entire  line  is  completed.  When  the 
straps  are  cut  of  equal  width,  small  spaces 
should  be  left  between  them,  more  especially 
at  the  lower  part,  to  admit  of  the  escape  of 
pus,  or  other  matter  from  the  wound.  Some 
surgeons  provide  for  this  by  making  the  ad- 
hesive straps  somewhat  narrower  at  the  point 
that  crosses  the  line  of  union  than  any  other. 

Moderate  compression  will  be  required  to 
effect  complete  coaptation  at  the  bottom  of 
the  wound,  and  for  this  purpose,  two  linen 
compresses  should  be  applied  at  each  side  of 
the  base  of  the  stump,  which  may  be  secured 
in  the  roller.  The  advantage  of  this  will  be, 
that  as  the  roller  prevents  the  retraction  of 
the  muscles,  and  gives  the  tissues  that  degree 
of  support  that  protects  them  from  the  fusing 
of  pus,  so  will  the  compresses  prevent  the 
formation  of  a large  cavity  at  the  bottom  of 
the  wound,  which,  even  though  the  lips  re- 
mained well  closed,  would  result  from  the 
separation  of  the  flaps  at  a greater  depth  from 
the  surface,  and  in  which  an  extensive  sup- 
puration might  take  place,  and  destroy  the 
chance  of  speedy  union  and  cure. 

The  adhesive  straps  may  be  lightly  covered 
with  a piece  of  lint  or  fenestrated  linen,  spread 
over  with  simple  ointment ; one  or  two  lengths 
of  soft  linen,  or  lint  folded  as  compresses,  will 
complete  the  dressing. 

The  best  authorities  in  this  country  recom- 
mend the  application  of  the  roller,  not  only 
to  give  support  to  the  dressings,  but  to  pre- 
vent retraction  of  the  muscles,  and  the  co- 
nicity  of  the  stump.  The  mode  in  which  it 
is  recommended  to  be  applied  by  Alanson, 
Louis,  Richerand,  and  Sir  A.  Cooper,  is  to 
make  the  first  turns  on  the  trunk,  thence  car- 
rying it  down  the  limb  in  circular  turns. 

In  the  circular  amputations,  few  surgeons 
in  this  country  at  the  present  day  ever  em- 
ploy sutures  to  keep  the  edges  together ; with 
ordinary  care,  the  roller  and  adhesive  plaster 
being  found  sufficient  for  that  purpose. 

Care  after  amputations.  — As  soon  as  the 
stump  is  dressed,  the  patient  should  be  car- 
ried to  bed,  and  if  he  feel  faint,  a little  wine 
should  be  given.  He  should  be  made  to  take 
an  easy  position  in  bed,  and  the  stump  should 
be  protected  by  means  of  an  iron  or  wooden 
semi-circle,  which  will  at  the  same  time  sus- 
pend the  bed  clothes.  The  stump  itself  should 
rest  on  a pillow  or  cushion  in  a horizontal 
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position.  It  is  recommended  by  some  sur- 
geons to  elevate  the  stump,  in  order  to  pro- 
cure the  complete  relaxation  of  the  muscles, 
and  diminish  the  tendency  of  the  blood  to- 
wards the  wound.  This  elevation,  however, 
may  be  carried  too  far,  and  most  probably  the 
horizontal  position,  recommended  by  Hippo- 
crates, in  which  the  limb  approaches  the  state 
of  semiflexion,  is  the  best.  In  the  larger 
amputations,  the  pain  and  loss  of  blood  are 
sometimes  so  considerable,  that  the  powers 
of  the  patient  soon  after  the  operation  seem 
to  be  greatly  depressed.  It  will  be,  therefore, 
proper  to  administer  some  anti-spasmodic  or 
stimulant,  and  keep  every  thing  about  him  in 
a state  of  perfect  stillness,  that  the  depression 
under  which  he  labours  may  dispose  him  to 
sleep.  It  will  be  often  found  useful  to  fix,  by 
straps  or  strong  pins,  the  stump  to  the  cushion 
on  which  it  is  supported,  to  obviate  the  agita- 
tion, twitching,  and  subsultus,  which  might 
else  either  interrupt  or  even  prevent  sleep  alto- 
gether. Sometimes  the  spasms  of  the  stump 
occasion  great  distress,  preventing  sleep  for  a 
long  time,  and  exposing  the  patient  to  the 
misfortune  of  having  a conical  stump.  When 
this  is  the  case,  recourse  must  be  had  to  the 
free  use  of  camphor  and  opium,  to  the  com- 
pression of  the  limb  with  a bandage,  and  to 
the  proper  fixation  and  semiflexed  position 
mentioned  above.  In  the  old  methods  of 
amputating,  spasm  was  a very  formidable  oc- 
currence, often  defying  all  control,  and  termi- 
nating in  tetanus  and  death. 

After  amputations  as  they  are  now  performed, 
these  spasms  decline  in  general  from  the  first 
day,  when  they  are  at  the  highest,  to  the 
fourth  or  fifth,  when  they  generally  disappear. 
It  has  been  observed  that  those  who,  by  an 
effort  of  heroic  constraint,  repress  every  ma- 
nifestation of  suffering  during  the  operation, 
are  peculiarly  predisposed  to  spasm.  There 
is  nothing  surprising  in  this  : the  effort  must 
greatly  exhaust  the  nervous  energy  of  the 
patient,  and  be  thus  conducive  to  nervous 
accidents.  He  should  be  directed  not  to  im- 
pose too  stern  silence  upon  his  pains ; his  cries 
of  distress  are  not  only  natural,  but  assua- 
ging- 

The  immediate  union  of  the  wound  will  be 
best  favoured  by  keeping  the  stump  cool.  Cold, 
or  iced  water  is  employed  for  this  purpose  ; 
and  some  surgeons  steep  their  compresses  in 
water  containing  a certain  portion  of  spirit. 
When  the  stump  is  kept  wet,  a large  piece  of 
oil-cloth  should  be  made  use  of  to  protect  the 
bed,  Cold  may  be  applied  still  more  commo- 
diously  by  enveloping  the  stump  in  one  or  two 
bladders,  partially  filled  with  cold  or  iced 
water,  to  be  changed  for  others  when  the 
temperature  increases.  One  of  the  best 
topical  refrigerants  with  which  we  are  ac- 
quainted, is  produced  to  hand  by  putting- 
powdered  camphor  between  two  pieces  of 
cambric,  and  applying  them  wet. 

Accidents  that  may  arise  during  the  operation. 
— The  most  formidable  of  these  is  haemor- 
rhage. Notwithstanding  the  resources  we 


possess  in  the  tourniquet,  compression  by  the 
hand  of  an  intelligent  assistant,  the  pad,  key, 
&c.,  cases  occur  now  and  then,  in  which,  from 
particular  causes,  a considerable  quantity  of 
blood  may  be  lost.  This  may  arise  from  a 
variety  of  causes : the  means  for  preventing  the 
haemorrhage  may  have  been  badly  applied,  or 
the  individual  case  requiring  the  operation 
may  be  of  such  a nature,  that  they  cannot  be 
properly  applied ; or  again,  the  tissues  divi- 
ded may  be  so  abundantly  supplied  with 
blood-vessels  preternaturally  dilated,  that  the 
compression  is  ineffectual. 

When  the  haemorrhage  is  so  abundant  as  to 
endanger  life,  there  is  no  time  to  be  lost ; the 
operation  must  be  terminated  as  speedily  as 
possible.  Three  or  four  of  the  principal  bleed- 
ing vessels  may  be  commanded  by  the  assist- 
ants, while  the  surgeon  applies  rapidly  and 
successively  his  ligatures  ; or,  if  several  tor- 
sion forceps  be  at  hand,  the  mouths  of  the 
bleeding  vessels  may  be  locked  in  their  beaks, 
and  thus  held  until  the  surgeon  can  tie  them 
at  his  ease.  This,  instrument  will  be  found 
invaluable  in  these  cases  ; more  especially  in 
amputating  on  the  field  of  battle,  where  the 
assistants  are  few  in  number.  When  the  am- 
putation is  performed  with  flaps,  an  assistant 
can  make  compression  on  the  principal  vessels, 
by  grasping  in  both  hands  the  whole  mass  of 
the  flap  itself,  and  ligatures  may  be  applied  at 
once,  without  waiting  till  the  bone  is  sawed 
off. 

The  haemorrhage  may  arise  from  the  veins  ; 
in  which  case,  it  may  be  caused  by  the  com- 
pression made  upon  the  limb.  In  a case  in 
which  one  of  the  writers  of  this  article  per- 
formed an  amputation  of  the  thigh  for  a dis- 
eased knee-joint,  with  extensive  ulceration, 
and  abundant  suppuration,  no  sooner  was  the 
tourniquet  applied,  than  the  venous  blood,  the 
return  of  which  it  prevented,  burst  out,  in 
black  and  copious  streams,  from  the  ulcerated 
cavity  at  the  joint. 

It  has  been  recommended  to  tie  the  bleed- 
ing veins  in  such  cases — a practice  which  ought, 
if  possible,  to  be  avoided.  If  the  bleeding  de- 
pends upon  undue  pressure,  it  will  cease  upon 
its  removal.  The  return  of  the  venous  blood 
may  also  be  checked  by  the  patient’s  straining 
and  holding  in  his  breath,  in  which  case,  he 
should  be  directed  to  breathe  freely,  and 
refrain  from  effort  of  every  kind. 

It  sometimes  happens,  when  all  the  bleed- 
ing vessels  have  been  tied,  and  the  dressing 
is  completed,  that  an  oozing  of  blood  takes 
place,  or  even  some  of  the  small  vessels,  that 
on  exposure,  had  retracted,  and  immediately 
ceased  to  bleed,  furnish  blood  afresh,  as  soon 
as  the  patient  has  become  warm  in  bed.  This 
effect  of  re-action  requires  to  be  carefully 
watched.  Dupuytren,  in  order  to  obviate 
this  occurrence,  used  to  defer  the  dressings 
for  several  hours,  in  expectation,  that  on  re- 
covering from  the  shock  of  the  operation, 
these  small  vessels  might  be  discovered  and 
secured.  It  will  be  best,  prevented  by  the 
application  of  cold  to  the  stump.  The  bleed- 
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ing  from  the  capillaries  may  depend  on  the 
tightness  with  which  the  roller  is  applied  ; 
and,  should  such  be  the  case,  it  should  be 
slackened.  If  the  quantity  effused  be  not 
sufficient  to  produce  a feeling  of  distress  from 
tension,  it  will  be  best  not  to  disturb  the 
dressings,  further  than  to  slacken  the  roller, 
remove  the  compresses,  and  expose  the  stump 
to  the  action  of  the  cold  ; for  this  purpose 
the  compresses  may  be  kept  wet,  or  ice  may 
be  applied  in  bladders. 

The  haemorrhage  may  arise  also  imme- 
diately after  the  operation,  from  the  ligature 
slipping  off  the  vessel.  In  this  case,  the  tour- 
niquet, if  it  be  left  on  the  limb,  should  be  im- 
mediately tightened,  or  the  vessel  may  be  con- 
trolled with  the  fingers ; the  dressings  should 
then  be  removed,  and  the  vessel  secured  ef- 
fectually by  placing  the  ligature  in  a proper 
manner  ; ft'  the  coats  of  the  vessel  have  given 
way,  it  should  be  drawn  out,  and  tied  with  a 
round  or  thick  thread,  which  will  make  sufficient 
pressure,  without  cutting  the  vessel  across. 

Removal  of  the  first  dressings.- — If  there  be 
nothing  in  the  stump  to  call  for  particular 
attention  on  the  part  of  the  surgeon,  the  first 
dressings  should  be  allowed  to  remain  undis- 
turbed till  the  fifth  or  sixth  day.  Any  con- 
siderable accumulation,  however,  of  blood  in 
the  cavity  of  the  stump,  by  acquiring  irrita- 
ting qualities,  or  tightening  the  adhesive  straps 
to  a painful  degree,  will  require  a much  earlier 
disturbance  of  the  dressings.  Their  renewal 
is  in  general  much  dreaded  by  the  patient ; 
but,  if  the  surgeon  proceed  methodically,  and 
with  due  care,  he  will  not  give  any  pain  worth 
speaking  of,  nor  will  he  disturb  the  adhesions 
already  formed  between  the  edges  of  the 
wound.  The  blood  and  serum  which  has 
glued  all  the  dressings,  being  now  dry  and 
hard,  should  be  softened  with  soft  sponge 
dipped  in  warm  water,  or  the  water  may  be 
made  to  fall  in  a gentle  stream  upon  them, 
until  they  become  thoroughly  softened,  when 
they  will  separate  easily.  The  roller  and 
compresses  are  removed  first,  and  then  the 
adhesive  straps  in  succession.  If  the  stump 
be  large,  each  strap  should  be  removed,  and 
replaced  by  another  before  the  next  strap  is 
disturbed  ; by  this  means,  only  one  point  of 
the  wound  is  deprived  of  support  at  a time. 
Before  the  application  of  the  fresh  strap,  the 
exposed  part  of  the  stump  is  gently  spunged 
and  wiped  dry. 

In  detaching  the  ends  of  the  straps,  they 
should  be  raised,  first,  on  one  side,  till  the 
skin  is  uncovered  nearly  down  to  the  edge  of 
the  wound,  and  then  on  the  other  side,  ap- 
proaching the  wound  in  the  same  manner ; 
both  ends  are  then  laid  hold  of,  and  gently 
raised  perpendicularly  from  the  surface  of  the 
stump.  It  is  not  uncommon  for  some  of  the 
small  ligatures,  to  come  away  with  gentle 
traction  on  the  fifth  or  sixth  day  ; the  larger 
ones  may  be  removed  on  the  tenth  or  twelfth. 
If  they  should  remain  after  the  fifteenth  day, 
gentle  tractions  should  be  made  on  them  at 
each  time  of  renewing  the  dressings. 


Secondary  accidents  after  amputation. — At 
the  period  when  the  ligatures  come  away,  and 
even  long  after,  haemorrhage  may  take  place. 
The  healing  of  wounds  from  amputation  by 
immediate  union  has  tended  more  than  any 
thing  else  to  diminish  the  frequency  of  this 
accident.  In  this  mode,  the  divided  vessels 
are  not  exposed,  nor  irritated  by  any  thing, 
beyond  the  ligature  itself : they  are  covered 
by,  and  in  contact  with  parts  living  like  them- 
selves, and  with  which  they  soon  become  in- 
timately united.  One  of  the  great  causes  of 
the  inflammation  of  the  stump  and  its  vessels 
is  thus  guarded  against,  and  the  ulceration, 
through  means  of  which  the  ligature  is  freed 
from  the  vessel  on  which  it  had  been  applied, 
is  in  almost  the  universality  of  cases  limited 
to  that  point  alone. 

It  does,  however,  happen,  in  some  rare 
cases,  that  inflammation  and  suppuration  tak- 
ing place  in  the  coats  of  the  arteries  of  the 
stump,  the  coagulum,  instead  of  becoming 
organized  and  obturating  the  vessel,  is  ex 
pelled,  and  haemorrhage  occurs,  at  a period 
when  the  stump  is  all  but  completely  healed, 
the  blood  flowing  from  the  fistulous  tracks  of 
the  ligatures. 

Secondary  haemorrhage  may  also  occur, 
when  the  stump  having  been  attacked  with 
inflammation,  the  soft  parts  become  sloughy. 
Under  these  circumstances,  the  obliteration 
of  the  vessels  does  not  take  place,  and  the 
blood  may  burst  out  from  one  or  more  of 
these  vessels  at  the  same  time,  or  in  succes- 
sion. This  is  observed  to  occur  in  cases 
where  amputation  has  been  performed  for 
mortification  of  a limb  arising  from  internal 
causes,  or  when  the  vessels  had  been  in  a dis- 
eased condition  prior  to  the  operation. 

The  period  at  which  consecutive  haemor- 
rhage may  occur,  will  vary  according  to  cir- 
cumstances, from  the  end  of  the  first  to  that 
of  the  fourth  week,  and  is,  generally  speaking, 
a very  serious  and  often  unmanageable  acci- 
dent. 

When  the  artery  has  been  re-opened  by  the 
progress  of  sloughing  or  ulceration,  it  will, 
perhaps,  be  hopeless  to  attempt  securing  it 
again  in  the  same  place  where  these  morbid 
processes  are  in  activity.  Sanson,  however, 
was  successful  in  a case,  where  he  secured  the 
mouth  of  the  bleeding  vessel,  including  in  his 
ligature  a portion  of  the  soft  parts  which  he 
dissected  for  some  way  upwards. 

It  has  been  recommended  to  make  com- 
pression on  the  course  of  the  arterial  trunk, 
by  means  of  a pad.  J.  L.  Petit  was  success- 
ful with  an  instrument  called  a garrot,  which 
he  invented  for  a case  of  this  kind,  and  by 
which  a pad  might  be  pressed  on  the  course 
of  the  artery  or  a piece  of  sponge  or  agaric 
might  be  maintained  against  the  bleeding 
mouths  of  the  vessels  themselves.  This  mode 
of  using  compression,  particularly  in  thigh 
stumps,  has  been  favourably  spoken  of  by 
White  and  Hey,  but  they  prefer  compression 
by  the  hands  of  assistants  who  would  take  the 
duty  in  turns  ; the  pressure  to  be  kept  up 
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until  granulations  arise,  and  all  likelihood  of  a 
return  of  the  haemorrhage  ceases.  The  fa- 
tigue to  which  the  assistants  would  be  ex- 
posed in  this  service  might  be  easily  spared, 
as  the  materials  with  which  it  is  made,  either 
agaric  or  sponge,  might  be  readily  applied, 
with  proper  and  regular  force,  by  means  of  a 
compress  and  roller. 

Should  all  these  means,  however,  be  un- 
successful, the  surgeon  has  still  in  reserve  a 
recious  resource  in  the  ligature  of  the  artery 
igher  up  in  the  limb.  Having  determined 
on  the  point  at  which  the  vessel  is  to  be  tied, 
he  cuts  down  to  it,  and  places  the  ligature 
upon  it,  as  in  the  operation  for  aneurism.  In 
this  object  too,  he  is  not  quite  certain  of  not 
being  disappointed  ; for  the  vessel  may  be 
unsound  even  here,  or,  what  is  more  likely, 
the  collateral  vessels  may  still  continue  to 
carry  the  blood  to  the  perforated  vessel,  from 
which  the  haemorrhage  took  place.  M.  Roux, 
who  recommends  the  practice,  had  a patient 
in  the  Charite  on  whom  he  amputated  the 
leg.  Secondary  haemorrhage,  from  ulceration 
of  the  popliteal  artery,  compelled  him  to  tie 
the  femoral  artery,  but  the  haemorrhage  was 
only  momentarily  interrupted  : the  blood  con- 
veyed by  the  collaterals  into  the  lower  .part 
of  the  artery  gushed  out  as  fiercely  as  before, 
and  the  unfortunate  patient,  was  obliged  to 
submit  to  have  his  thigh  amputated  to  save 
his  life. 

There  is  another  form  of  consecutive  hae- 
morrhage, mentioned  by  Gouraud,  resulting 
from  the  irritation  of  a necrosed  bone.  Com- 
pression will  have  no  effect  in  arresting  it : 
the  dead  bone  must  be  removed,  and  the 
dead  soft  parts  cut  away,  before  the  haemor- 
rhage, which  is  sometimes  considerable,  can 
be  commanded. 

But  whatever  be  the  plan  resorted  to  for 
checking  the  haemorrhage,  if  the  soft  parts  of 
the  stump  are  in  a sloughy  state,  or  otherwise 
ill-conditioned,  their  vitality  must  be  modified 
before  they  will  put  on  healthy  action.  For 
this  purpose,  Hey  recommends  the  applica- 
tion of  lint  soaked  in  equal  quantities  of  lemon 
juice  and  rectified  spirit  of  wine. 

Inflammation  of  the  Stump. — When  the 
surfaces  have  been  properly  put  in  contact, 
the  dressing  performed  without  making  un- 
due compression,  and  the  stump  is  kept  cool, 
it  will  seldom  inflame ; but  on  the  contrary, 
the  reaction  will  be  slight,  and  adhesion  will  be 
found  to  have  taken  place  extensively,  often 
indeed  at  all  points,  except  those  occupied  by 
the  ligatures.  It  sometimes,  however,  hap- 
pens, possibly  in  most  cases  from  want  of 
proper  attention  at  the  time  of  applying  the 
dressings,  that  blood  effused  from  a neglected 
vessel,  or  pus  thrown  out  from  surfaces  irrita- 
ted and  indisposed  to  adhesion,  stagnates  at 
the  bottom  of  the  wound,  thus  forming  a 
focus,  from  which  inflammation  of  an  unfa- 
vourable character  extends  over  the  whole 
stump.  At  first  there  is  an  increase  of  the 
local  pain,  the  parts  swell,  and  the  feeling  of 
constriction  becomes  more  and  more  distress- 


ing ; the  pulsation  of  the  vessels  becomes 
sensible,  extending  towards  the  trunk ; the 
edges  of  the  wound  are  gaping,  and  of  a livid 
red.  The  pulse  is  full  and  frequent,  the 
countenance  flushed,  the  eyes  brilliant,  the 
tongue  red.  If  the  dressings  be  not  speedily 
removed,  the  traumatic  fever  reaches  its 
height,  and  delirium  supervenes. 

No  time  should  be  lost  in  removing  the 
adhesive  straps  and  freeing  the  stump  from  all 
constriction.  It  may  be  fomented,  or  at  once 
enveloped  in  an  emollient  poultice.  If  the 
inflammation  is  allowed  to  proceed  unchecked 
the  lymphatic  vessels  redden,  and  the  gan- 
glions swell,  the  muscles  retract,  the  wound 
bursts  open,  giving  issue  to  a small  quantity 
of  dirty  pus,  and  its  surface  exhibits  a greyish 
hue  ; this  inflammation  is  of  the  erysipelatous 
kind,  and  prone  to  terminate  in  gangrene. 
Vigorous  and  vigilant  treatment,  local  as  well 
as  constitutional,  will  now  be  necessary,  not 
only  to  avert  the  danger  with  which  life  is 
threatened,  but  to  prevent  such  extensive 
sloughing,  as  would  deprive  the  bone  of  a 
proper  covering,  and  expose  the  patient  to 
the  miseries  of  a conical  stump. 

Sometimes  the  mere  exposure  of  the  parts, 
and  the  cessation  of  all  constriction  upon  them, 
will  give  a sufficient  check  to  the  progress  of 
the  untoward  symptoms.  Sometimes,  how- 
ever, this  will  not  be  enough.  The  local 
symptoms  still  persist,  resembling  closely  those 
of  hospital  gangrene  ; abscesses  are  formed 
here  and  there,  and  extend  upwards  ; and 
low  fever,  with  stupor,  or  excessive  prostra- 
tion supervenes.  In  this  state,  various  reme- 
dies, both  local  and  general,  may  be  had  re- 
course to  ; some  surgeons  combat  the  inflam- 
mation by  covering  the  surface  of  the  stump, 
with  leeches,  emollient  poultices,  or  emollient 
and  narcotic  fomentations  ; some  prefer  free 
and  deep  incisions.  Larrey,  Dupuytren,  and 
others  speak  highly  of  the  actual  cautery. 
The  general  indications  are  those  of  typhoid 
fever. 

Conical  stump. — Louis  was  the  first  who  dis- 
covered the  real  cause  of  this  evil.  The  re- 
traction of  muscles  depends  on  the  number 
and  length  of  their  fibres,  and  is  proportionate 
to  these  two  conditions.  If  two  muscles  be 
cut  across,  the  fibres  of  one  being  three 
times  longer  than  those  of  the  other,  the  re- 
traction in  two  portions  of  the  longer  fibres 
will  be  three  times  as  great,  as  in  two  portions 
of  the  shorter  ; the  third  or  internal  portion 
of  each  retracts  least,  the  fibres  are  shorter, 
being  internal,  and  united  to  the  neighbour- 
ing parts  by  more  dense  cellular  tissue.  The 
looseness  or  density  of  the  cellular  tissue, 
w'hich  connects  them  with  the  surrounding 
parts,  contributes  also  to  the  extent  of  the 
retraction.  Since  the  mode  of  dividing  the 
muscles  recommended  by  Cheselden  and  J.  L. 
Petit  was  adopted,  the  conicity  of  the  stump, 
which  was  formerly  a frequent  consequence 
of  amputation,  is  now  but  very  rarely  ob- 
served ; it  however  occurs  sometimes  from 
miscalculation  as  to  the  size  of  the  flaps,  but 
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much  oftener  from  retraction  of  the  muscles, 
in  consequence  of  sloughing',  or  long  continued 
suppuration. 

The  greatest  number  of  conical  stumps 
occur  after  field  amputations,  where,  from  the 
hurry  attendant  on  their  performance,  imper- 
fect dressings,  and  the  want  of  sufficient  assist- 
ance, the  parts  inflame,  suppurate,  and  retract. 

After  retraction,  the  muscles  are  seen  drawn 
high  up  in  their  sheaths  ; the  external  layers 
are  the  most  retracted,  the  internal  still  ad- 
hering to  the  bone,  which,  contrary  to  the 
rules  of  the  art,  forms  the  centre  of  a project- 
ing instead  of  a hollow  cone.  When  conicity 
is  the  result  of  miscalculation  on  the  part  of 
the  surgeon,  at  the  time  of  the  operation,  Mr. 
Guthrie  recommends  the  removal,  by  the  saw, 
of  such  an  additional  portion  of  the  bone  as 
will  allow  the  remainder  to  be  well  covered  ; 
and  he  thinks  it  is  better  to  do  so  at  once, 
before  attempting  to  dress  the  stump,  than  to 
expose  the  patient  to  the  necessity  of  under- 
going another  operation  at  a future  time.  The 
surgeon  should  bear  in  mind  that  the  degree 
to  which  the  muscles  retract,  varies  in  differ- 
ent subjects,  that  his  calculation  may  be  erro- 
neous from  oedema,  or  fulness  of  the  limb, 
and  that  he  must  endeavour  to  be  on  the  safe 
side  by  saving  sufficient  soft  parts  to  form  a 
good  covering. 

Abscesses  and  sinuses  of  the  stump  and  limb. 
— As  a consequence  of  inflammation,  matter 
in  more  or  less  quantity  may  be  formed  in  the 
stump,  and  being  pent  up,  it  burrows,  and  ex- 
tends into  the  neighbouring  parts.  Its  pro- 
gress upwards  is  facilitated  by  tracks  of  cellu- 
lar tissue  lying  between  the  muscles  and  by 
the  open  ends  of  tendinous  sheaths.  Some 
amputations,  such  for  instance  as  those  of  the 
wrist  and  tarsus,  are  peculiarly  liable  to  this 
accident,  owing  to  the  numerous  synovial 
sheaths  which  surround  the  stump.  The 
most  serious  consequences  may  arise,  if  this 
diffusion  of  the  matter  be  not  prevented  in 
time.  Counter-openings  must  be  made,  wher- 
ever they  are  required,  to  give  a clear  and 
speedy  exit  to  the  pus.  The  mode  of  forming 
those  counter-openings  has  been  already  de- 
scribed in  the  Article  Abscess.  The  reaccu- 
mulation of  the  matter  must  be  guarded 
against  by  the  proper  application  of  graduated 
compresses  along  the  track  of  the  sinus,  and 
expulsive  pressure  should  be  gently  made  at 
each  time  of  dressing,  in  order  to  prevent  any 
lodgment.  With  due  care,  and  a proper  out- 
let for  the  matter,  the  frightful  mischief  which 
would  arise  from  its  extension  up  the  limb, 
will  be  prevented. 

Necrosis. — When  amputation  is  performed 
according  to  the  rules  laid  down  in  the  pre- 
ceding part  of  this  article,  all  proper  precau- 
tions having  been  taken  to  preserve  the  life  of 
the  bone,  this  accident  will  rarely  occur. 
With  the  older  surgeons,  who  held  to  the 
pernicious  practice  of  scraping  the  bone,  and 
detaching  from  it,  the  soft  parts,  and  the  pe- 
riosteum, the  death  of  some  portion  of  the 
bone,  was  not  only  an  ordinary,  but  an  inevi- 


table event.  Now,  as  well  as  then,  it  is 
most  commonly  the  consequence  of  want  of 
protection,  or  sufficient  covering  from  the  soft 
parts. 

But  in  some  rare  instances,  the  exfoliation 
may  arise  from  the  injury  done  to  the  bone 
by  the  operation,  or  in  consequence  of  its 
being  in  a diseased  state.  The  bone  may 
also  become  denuded,  and  exfoliate  from  vio- 
lent inflammation  and  long  continued  suppu- 
ration, or  sloughing  of  the  stump. 

M.  Renaud  mentions  another  cause  of 
necrosis,  viz.,  the  inflammation  of  the  medul- 
lary membrane.  According  to  his  observa- 
tions, the  periosteum  is  detached,  and  the 
bone  dies  in  the  extent  occupied  by  this  form 
of  inflammation ; abscesses  are  also  formed  in 
the  vicinity  of  the  bone.  The  stump  itself, 
though  not  inflamed,  has  a doughy  feel ; and 
in  some  instances,  a yellowish  hue  ; and  the 
suppuration  is  abundant. 

When  only  a small  portion  of  the  bone  is 
affected,  it  will  be  thrown  off,  in  some  cases, 
after  a considerable  lapse  of  time,  in  the  form 
of  a ring,  and  the  stump  heals  immediately. 
When  the  sequestrum  extends  to  the  height 
of  several  inches,  it  is  a debated  point  whe- 
ther it  should  not  be  resected  out  at  once,  or 
left  to  be  detached  by  the  slow  and  natural 
process  of  separation.  Some  surgeons  repre- 
sent this  as  a very  trifling,  others  as  a most 
serious  operation ; and  both  opinions  are 
correct,  according  to  the  nature  of  the  case. 
When  the  portion  to  be  removed  is  small, 
and  easily  accessible  to  the  saw,  the  operation 
will  be  but  a very  trifling  one  ; but  when,  on 
the  contrary,  the  skin  and  muscles  have 
shrunk  away  from  the  bone  to  a considerable 
extent,  its  removal  may  be  likened  to  a second 
amputation.  Bertrandi  recommends  a per- 
pendicular fork  of  wood,  whereon  to  rest  the 
necrosed  bone,  while  the  saw  is  applied  to  it 
close  to  the  flesh.  When  exfoliation  takes 
place,  long  after  amputation,  the  sequestrum 
may  be  sometimes  detached  by  the  forceps  ; 
and  as  a preparation  for  this  event,  it  will  be 
proper  at  the  time  of  dressing  to  shake  and 
work  on  its  end  ; if  it  vacillates  in  any  de- 
gree, the  attempt  may  be  made  with  some- 
what greater  force. 

Velpeau  affirms  that  necrosed  portions  of 
bone  are  sometimes  shut  in  by  the  surround- 
ing soft  parts,  and  that  the  cure  takes  place 
without  their  being  detached  at  all.  He 
mentions  a case  where  the  stump  suppurated, 
in  which  the  ends  of  the  tibia  and  fibula  were 
completely  necrosed.  After  remaining  ex- 
posed for  a long  time,  they  became  gradually 
lost  in  the  soft  parts,  and  cicatrization  took 
place. 

When  there  is  considerable  denudation, 
and  it  becomes  necessary  to  remove  the  dead 
bone,  care  should  be  taken  to  detach  the 
muscles  to  a sufficient  extent  to  secure  a good 
covering  for  the  remaining  portion,  and  in  so 
doing,  to  avoid  as  much  as  possible  the  great 
vessels  and  nerves. 

Cystitis. — When  amputations  have  been  per- 
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formed  for  the  removal  of  a considerable  extent 
of  parts,  the  abdominal  limb  for  instance,  a de- 
gree of  irritability  in  the  bladder,  in  some  rare 
instances,  proceeding  to  inflammation  may  be 
observed.  This  phenomenon  in  all  probabi- 
lity is  nothing  more  than  a modification  of  the 
reactionary  effects  of  the  operation.  Some 
surgeons,  however,  explain  it  in  a different 
way,  from  observing  that  its  occurrence  is 
coincident  with  the  application  of  a blister. 
At  all  events,  it  is  certain,  that  we  are  some- 
times compelled  to  use  a catheter  after  ampu- 
tation in  persons  who  had  never  previously 
felt  the  slightest  symptom  of  derangement  in 
the  functions  of  the  urinary  organs,  and 
taking  it  therefore  for  granted  that  such  a 
predisposition  exists,  we  should  be  very  cir- 
cumspect in  the  employment  of  such  remedies 
under  the  circumstances. 

Phlebitis. — The  phenomena  accompanying 
this  species  of  inflammation  have  been  long 
known,  but  the  rationale  of  their  development 
has  been  till  very  recently  but  imperfectly 
understood,  and  even  now  the  ingenious 
theory  on  which  it  rests  is  not  universally 
acknowledged. 

The  inflammation  of  the  veins,  either  alone 
or  in  connexion  with  the  surrounding  parts,  is 
manifested  by  symptoms,  which  deserve  par- 
ticular attention,  for  it  is  only  by  taking  such 
steps  at  the  very  outset,  as  are  calculated  to 
arrest  their  progress,  that  we  can  hope  to  save 
the  patient’s  life.  When  pus  is  formed  in  the 
veins,  and  the  internal  organs  are  irritated  by 
the  circulation  of  this  fluid  with  the  blood,  the 
patient’s  doom  may  be  said  to  be  sealed,  as 
the  case  is  almost  beyond  the  resources  of 
art. 

The  inflammation  of  the  veins  is  marked  by 
a train  of  local  and  general  symptoms  : the 
stump  feels  tense,  swollen,  and  excessively 
painful ; the  removal  of  the  dressing,  however 
carefully  performed,  is  torture  to  the  patient ; 
the  fever  runs  high,  and  is  continued  beyond 
the  ordinary  period  ; the  tongue  becomes  dry 
and  dark,  and  the  strength  gradually  fails. 
The  course  of  these  phenomena  is  rapid. 
Matter  is  soon  formed,  which,  mixing  and  cir- 
culating with  the  blood,  gives  rise  to  another 
and  more  formidable  train  of  symptoms : 
the  patient  has  sharp  rigors,  and  is  very  much 
agitated ; to  these  succeed  a burning  hot 
stage,  and  an  abundant  and  clammy  perspira- 
tion ; the  countenance  is  sunk  and  earthy,  the 
pulse  frequent,  small,  and  trembling  ; the  skin 
is  clammy,  or  very  hot  and  dry ; in  a word, 
the  traumatic  has  been  converted  into  a ty- 
phoid fever,  and  the  prostration  of  strength  is 
extreme.  The  adhesions  that  had  taken  place 
in  the  stump  are  dissolved  ; the  character  of 
the  suppuration  is  altered  ; the  surface  of  the 
wound  is  greyish  and  gleety ; burning  pains 
are  felt  up  the  limb  ; the  muscles  retire  within 
their  sheaths,  and  the  bone  protrudes. 

If  we  now  turn  our  attention  to  the  patho- 
logical alterations  that  have  taken  place  in 
remote  organs,  we  shall  see  how  extensive 
and  deadly  the  lesions  are  which  follow  the 


inflammation  of  the  veins.  Collections  of  pus 
are  found  in  the  lungs  and  liver,  in  the  serous 
cavities,  and  in  the  articulations  ; they  are 
also  found,  though  less  frequently,  in  isolated 
focuses  in  the  spleen,  kidneys,  or  diffused  in 
the  cellular  tissue,  and  even  in  the  substance 
of  the  muscles.  In  the  parenchymatous  or- 
gans these  focuses  are  observed,  sometimes  in 
the  same  organ,  progressing  through  the  va- 
rious gradations  between  a simple  stain  or 
ecchymosis  and  a true  purulent  collection. 
Analogous  differences  are  observed  in  the 
conditions  of  the  altered  product  itself ; in 
some  instances,  as  in  the  lungs,  pure  pus  may 
be  pressed  out  of  the  small  branches  of  veins ; 
in  others,  as  in  the  liver,  the  pus  seems  to  be 
blended  with,  or  infiltrated  into  isolated  points 
of  the  organ  which  are  softened,  and  of  the 
consistence  of  cheese ; the  circumference  of 
these  points  is  highly  injected. 

Some  years  ago,  it  was  supposed  by  Vel- 
peau, Ribes,  and  others,  that  these  formations 
were  produced  by  the  deposition  of  pus  which 
had  been  absorbed  at  the  suppurating  surface. 
This  was  the  opinion  of  Quesnay,  who  ima- 
gined that  the  pus  was  not  formed  in  the 
vessels,  but  that,  being  carried  into  them  by 
the  absorbents,  it  was  subsequently  deposited 
by  those  vessels  throughout  the  different  or- 
gans of  the  economy. 

M.  Dance’s  researches  on  this  interesting 
subject,  have  led  to  a different  and  perhaps  to 
the  correct  explanation  of  the  mode  in  which 
these  lobular  alterations  are  produced.  M. 
Dance  states  that  the  pus  formed  by  the  local 
inflammation  of  the  veins  is  intimately  mixed 
with  the  blood,  which  being  thus  rendered 
more  fluid,  is  extravasated  in  the  cellular 
interstices  of  the  organs  ; it  here  acts  as  a 
foreign  body,  determining  an  inflammation  of 
a peculiar  character,  passing  rapidly  through 
its  several  stages,  and  terminating  necessarily 
in  suppuration.  (See  Purulent  Depots.) 

When  the  first  symptoms  of  this  very  for- 
midable accident  are  observed,  it  will  be  best 
to  soothe  the  stump  with  emollient  and  nar- 
cotic fomentations  or  poultices.  General 
bleeding  will  be  indicated  according  to  the 
state  of  the  patient.  In  the  second  stage,  the 
strength  of  the  patient  must  be  sustained,  and 
for  this  purpose,  wine  and  bark  have  been 
favourably  spoken  of.  Blandin  was  success- 
ful in  a case  which  he  regarded  as  hopeless, 
by  powerfully  exciting  the  secretions,  and  by 
the  use  of  blisters,  both  to  the  limbs  and  trunk. 

The  other  accidents  common  to  operations 
in  general,  such  as,  excessive  pains  during  and 
after  the  operation,  lipothymise,  and  even 
death  itself,  will  be  noticed  under  the  proper 
head,  Operation. 

Progress  of  cure  in  the  stump. — When  the 
process  of  cicatrization  goes  on  without  inter- 
ruption, it  differs  in  no  respect  from  what  is 
observed  to  occur  in  other  wounds.  The 
period  immediately  after  the  amputation,  and 
up  to  the  third  or  fourth  day,  is  marked  by 
the  twitchings  and  spasms  of  the  limb,  and  a 
degree  of  inflammation,  in  general  slight. 
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which  is  necessary  for  the  accomplishment  of 
the  adhesive  process.  When  the  stump  is 
kept  cool,  the  traumatic  fever  is  slight,  and 
the  sympathetic  disorder  of  the  remote  or- 
gans is  scarcely  perceptible. 

As  soon  as  the  wound  is  completely  cica- 
trized, the  edges  are  puckered  all  round  ; the 
muscles  converted  into  a whitish  fibrous  tissue, 
the  blood-vessels  transformed  into  ligamentous 
cords,  and  the  nerves  are  all  blended  toge- 
ther in  the  cicatrix.  The  nerves  are  enlarged 
at  their  extremities,  sometimes  to  a consider- 
able size.  These  productions  are  formed  by 
the  indurated  neurilemma,  and  are  often  the 
seat  of  pains,  which  are  felt  more  especially  at 
the  changes  of  the  weather. 

The  sawed  extremity  of  the  bone  under- 
goes also  considerable  change  : the  first  effect 
of  the  reaction  is  a tumefaction  of  its  tissues. 
A gelatiniform  secretion  takes  place  both 
from  the  periosteum  and  the  medullary  mem- 
brane ; it  is  shed  over  the  whole  osseous  and 
medullary  surface,  and  is  finally  ossified. 
When  this  process  is  completed,  the  tumefac- 
tion subsides,  and  even  the  bone  becomes  as 
it  were  atrophied,  so  that  its  end  grows 
smaller,  and  more  pointed,  adhering  to  the 
cicatrix  in  the  same  manner  as  the  surround- 
ing soft  parts. 

Modification  of  the  constitution  after  the 
ablation  of  a limb. — When  the  general  health 
is  perfectly  re-established,  it  often  happens 
that  the  person  w'ho  has  a limb  amputated, 
becomes  suddenly  corpulent.  This  is  easily 
explained  ; the  quantity  of  food  consumed 
being  the  same,  and  the  quantity  of  parts  to 
be  nourished  being  diminished,  the  nutrition 
is  relatively  augmented.  The  effect  of  this 
plethora  is  often  manifested  in  palpitations  of 
the  heart,  headach,  somnolency,  &c.  The 
practitioner  should  check  any  tendency  to 
congestion  by  appropriate  means,  by  bleed- 
ing, purging,  &c.,  until  such  time  as  the 
equilibrium  becomes  finally  established,  and 
the  economy  is  habituated  to  the  new  state  of 
things. 

PARTICULAR  AMPUTATIONS. SUPERIOR 

EXTREMITY. 

So  great  is  the  value  of  the  least  portion  of 
the  thoracic  limbs,  that  the  rule,  in  regard  to 
the  amputations  to  be  performed  on  them,  is 
to  preserve  all  we  can  ; or,  in  other  words, 
to  operate  at  the  most  remote  point  from  the 
trunk,  at  which  the  lesion  requiring  amputa- 
tion w ill  allow.  With  the  caution  thrown  out, 
as  regards  articulations,  particularly  those  of 
large  extent,  it  may  be  stated,  that  amputa- 
tion, on  the  various  parts  of  the  thoracic 
member,  may  be  performed  either  in  the 
continuity  or  in  the  contiguity  : the  points 
for  operation  being  at  various  parts  of  the 
fingers,  at  their  joints  with  the  ends  of  the 
metacarpal  bones,  or  in  the  continuity  of 
these  bones,  at  the  carpo-metacarpal  and 
wrist-joints ; at  various  parts  of  the  fore- 
arm and  arm,  at  the  elbow  and  shoulder- 


joints,  and  amputation  has  even  been  per- 
formed on  the  clavicle  and  scapula. 

AMPUTATION  OF  THE  FINGERS. 

The  amputation  of  the  fingers  is  scarcely 
mentioned  by  the  ancients.  When  first  re- 
sorted to,  it  appears  to  have  been  generally 
performed  in  the  continuity,  and  as  late  as 
the  time  of  Fabricius  Hildanus,  it  was  the 
custom  to  chop  off  parts  of  the  fingers,  with  a 
kind  of  hatchet,  or  with  a chisel  and  mallet. 
At  the  present  day,  it  is  most  commonly  per- 
formed at  the  joints.  It  is,  however,  unques- 
tionably, in  some  cases,  more  advantageous 
to  saw  through  the  bone  ; when  the  injury  is 
limited  to  the  joint,  it  will  be  better  to  am- 
putate just  beyond  it,  than  to  pass  a whole 
phalanx  length  of  sound  parts  to  reach  the 
next  joint.  This  opinion  is  supported  by 
Ledran,  Velpeau,  Guthrie,  and  many  other 
English  surgeons. 

In  these,  as  in  all  other  amputations,  the 
operator  should  bring  to  his  mind  the  ana- 
tomical structure  of  the  parts  on  which  he 
has  to  act.  The  fingers  are  formed,  each  of 
three  phalanges,  somewhat  convex  posteriorly, 
and  slightly  concave  on  their  palmar  surface. 
On  their  dorsal  surface  is  expanded  and  fixed 
the  tendon  of  the  extensor  muscle,  a small 
quantity  of  cellular  tissue,  and  a fine  and  sen- 
sitive integument  covered  anteriorly  by  the 
nail.  Fixed  to  their  palmar  surfaces,  lies  a 
fibrous  sheath,  lined  by  a synovial  membrane, 
which  is  reflected  from  the  two  flexor  tendons 
it  contains.  One  of  these  tendons  is  inserted 
into  the  tubercle  of  the  third  phalanx,  whilst, 
the  other  held  close  in  its  place  by  a fibrous 
band,  is  implanted  by  two  strips,  one  on  each 
side  into  the  second  phalanx  at.  about  its  mid- 
dle. There  is,  besides,  a good  deal  of  cellular 
tissue  modified  to  support  the  skin  which  is 
here  converted  into  a membrane  of  special 
sensation.  There  are  also  two  arteries,  one 
at  each  side,  with  their  accompanying  veins, 
and  two  large  nerves  similarly  disposed,  which 
exhaust  themselves  chiefly  on  the  skin,  at  the 
end  of  the  last  phalanges.  The  digital  articu- 
lations, strictly  so  called,  are  ginglymous  ; the 
metacarpo-digital  or  knuckle-joints  are  enarth- 
rodial. 

The  bare  enumeration  of  the  parts  entering 
into  the  structure  of  organs  devised  for  such 
admirable  and  infinitely  varied  motions,  and 
connected  by  an  additional  bond  of  sympathy 
with  the  rest  of  the  economy,  as  the  organs 
of  touch,  will  be  sufficient  to  warn  the  surgeon 
that  the  ablation  of  them  may  be  sometimes 
attended  with  serious  consequences.  When 
inflammation  arises,  it  is  easily  propagated 
along  the  sheaths  to  remote  and  important 
parts.  It  will  also  be  obvious  that  the  soft 
parts  on  the  palmar  are  better  adapted  than 
those  of  the  dorsal  surface,  to  form  a flap,  and 
that  compression  by  the  dressings  instead  of 
ligatures,  may,  if  the  surgeon  pleases,  be  em- 
ployed to  stop  the  bleeding. 

The  bones  of  the  fingers  are  large  in  rela- 
tion to  the  quantity  of  soft  parts  from  which 
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the  covering  after  amputation  is  to  be  derived, 
and  when  sawn  through,  present  a large  ex- 
tent of  sharp  edge  to  the  skin,  which  is  almost 
their  only  covering.  Whilst,  on  the  other  hand, 
their  articular  ends  present  a round  surface 
for  this  covering.  Amputation  at  the  joints  of 
the  phalanges  is,  therefore,  a better  operation 
than  that  performed  in  the  continuity  of  these 
bones  ; but  its  superiority  is  not  so  decided 
as  to  compensate  for  the  loss  of  the  least  por- 
tion of  the  finger  that  may  be  useful ; con- 
sequently, it  should  be  performed  in  prefer- 
ence when  it  inflicts  less  curtailment  than  the 
other,  unless  the  portion  be  too  short  to  be 
of  any  use  (the  limit  in  point  of  utility  may 
be  stated  at  one-half  for  the  last,  and  one- 
third  for  the  first  and  second  phalanges),  and 
it  should,  of  course,  be  preferred  when  the 
curtailment  by  either  operation  would  be 
about  the  same. 

Some  have  advised,  rather  to  remove  the 
whole  finger  than  to  leave  the  first,  or  any 
part  of  the  first  phalanx  ; because,  say  they, 
this  phalanx  having  no  flexor  tendon  inserted 
into,  or  bound  down  to  it,  would  yield  to  the 
extensor,  and  stand  out  so  as  to  be  incon- 
venient. But  this  opinion  appears  to  be 
erroneous,  inasmuch  as  the  end  of  the  ten- 
don becomes  blended  in  the  cicatrix  or  fixed 
to  the  bone,  so  as  to  move  the  latter.  There 
is,  therefore,  no  reason  to  remove  a portion 
of  the  finger,  because  the  tendon  is  not  at- 
tached to  it,  still  less  to  adopt  the  suggestion 
which  Lisfranc  makes  to  incise  or  lay  bare 
the  tendon,  and  which  might  cause  trouble- 
some inflammation.  It  is,  besides,  an  over- 
sight to  say,  that  the  tendon  has  no  attach- 
ment to  the  bone,  it  being  in  reality  so  at- 
tached by  a white  fibrous  bridle  to  this  first 
phalanx. 

Although  a surgeon  may  amputate  portions 
of  a finger  with  tolerable  facility,  unaided, 
it  will  be  better  to  have  the  finger  presented 
to  him  extended  by  an  assistant,  who  will  sup- 
port the  hand,  and  keep  the  other  fingers 
bent  in  the  palm. 

There  is  some  difference  as  to  the  celerity 
with  which  amputation  of  the  fingers  may  be 
performed  by  these  two  methods.  When  the 
phalanx  is  removed  by  disarticulation,  it  is 
done  almost  in  the  twinkling  of  an  eye  ; but 
when  the  bone  is  to  be  sawed,  it  is  more 
tedious.  But  w'hether  in  the  contiguity,  or 
in  the  continuity,  the  operation  may  be  per- 
formed, perhaps,  with  equal  advantage,  cither 
by  the  circular  or  the  flap  method. 

Circular  method. — The  skin,  with  its  cellular 
tissue,  is  to  be  divided  round  the  finger  with 
a narrow  scalpel,  or  bistouri,  and  then  drawn 
back  or  dissected  off,  to  the  extent  of  about 
half  the  small  diameter  of  the  phalanx  ; a se- 
cond incision  is  to  divide  the  fibrous  tissues, 
and  make  a track  for  the  saw,  at  the  place  to 
which  the  edge  of  the  skin  has  been  retracted, 
and  there  must  the  bone  be  saw'n  through. 
The  surgeon  will  find  it  advantageous  to  use 
what  the  joiners  call  a dove-tail  saw,  and 
while  sawing  the  bone  to  place  the  finger  on 


a firm  cushion.  When  the  surgeon  operates 
in  the  contiguity,  he  is  to  open  and  cut  through 
the  joint,  after  the  divided  skin  has  been  drawrn 
back  to  it,  in  the  manner  described  in  the  flap 
amputation.  The  circular  method  is  much 
employed  in  England,  and  is,  for  the  forma- 
tion of  a good  digital  stump,  as  good  as  any 
other. 

Flap  method. — The  flap  method  for  the 
removal  of  the  fingers  includes  several  dif- 
ferent modes.  It  may  be  performed  with  a 
single  palmar  or  a single  dorsal  flap,  according 
to  Lisfranc’s  plan  ; or  by  a right  and  left  flap, 
cut  from  the  sides  of  the  finger,  according  to 
Maingault’s  plan,  which  is  justly  censured  by 
Blandin  ; or  by  a dorsal  and  palmar  flap,  each 
of  equal  length  ; or,  in  fine,  by  a dorsal  and 
palmar  flap,  the  latter  being  made  longer  than 
the  former. 

With  a single  palmar  flap. — In  Lisfranc’s 
mode  of  performing  this  operation,  the  hand 
in  pronation,  the  phalanx  to  be  removed  is 
bent,  the  edge  of  the  knife  is  made  to  enter 
at  the  side  of  the  finger  about  a line  or  two 
in  front  of  the  transverse  fold  of  skin  that 
marks  the  situation  of  the  joints.  The  edge 
of  the  straight  bistouri  being  inclined,  as  if  he 
aimed  at  the  centre  of  the  condyle  behind  it, 
the  joint  is  opened  at  the  first  stroke  ; the 
handle  of  the  bistouri  being  now  brought 
down  to  the  horizontal,  the  edge  comes  in 
contact  with  the  skin  at  the  back  of  the  joint, 
which,  with  the  extensor  tendon,  it  divides, 
laying  open  the  joint  itself.  The  lateral  liga- 
ments being  stretched  are  easily  divided  by 
inclining  the  edge,  first  to  one  side,  and  then 
to  the  other.  The  operation  is  terminated 
by  forming  a semicircular  flap  of  sufficient 
length  from  the  soft  parts  of  the  disarticulated 
bone,  by  directing  the  edge  of  the  bistouri 
nearly  parallel  to  the  bone,  from  behind  for- 
wards. 

Fig.  9. 


Fig.  9,  Lisfranc' s method  of  amputating  a finger : the 
flap  is  taken  from  the  palmar  surface  of  the  phalanx 
to  he  removed.  The  surgeon  is  operating  on  the 
left  hand , and  holds  the  knife  in  his  left  hand. 

With  practice  upon  the  dead  subject, 
these  several  steps  may  be  executed  with 
such  rapidity  as  to  form  but  one  continuous 
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sweep.  In  forming  the  flap,  we  should  be 
very  careful  to  have  it  of  the  proper  size. 
Delpech  used  to  ascertain  the  proper  length 
of  the  flap,  by  measuring  it  against  the  arti- 
cular head  which  it  was  destined  to  cover, 
before  he  completely  cut  it.  This  operation 
may  also  be  performed  by  passing  the  bistouri 
flat,  from  side  to  side,  through  the  soft  parts 
in  front  of  the  joint,  on  the  palmar  surface  ; 
then  lifting  up  the  flap,  laying  open  the  joint, 
and  completing  the  division  by  carrying  the 
knife  out  at  the  dorsal  side. 

With  a single  dorsal  flap.— In  forming  the 
flap  from  the  dorsal  integument,  the  first 
process  above  described  is  reversed.  The 
phalanx  to  be  removed  is  presented  in  supi- 
nation ; the  skin  being  retracted  by  an  assist- 
ant, is  divided  transversely  about  a line  or 
two  in  front  of  the  palmar  fold  of  the  joint  ; 
the  sheath,  tendons,  and  articular  ligaments 
are  next  divided,  and  a semicircular  flap  is 
formed  from  the  skin  of  the  phalanx  which  is 
to  be  removed. 

In  the  former  plan,  the  cicatrix  being  on 
the  back  of  the  finger  is  more  exposed  ; but 
to  compensate  for  this  disadvantage,  the  flap 
cut  from  the  palmar  surface  is  thicker  and 
protects  better.  The  dorsal  flap,  in  general, 
is  only  had  recourse  to  where  the  palmar  soft 
parts  have  been  too  much  damaged  to  make 
a good  covering  for  the  end  of  the  bone.  In 
forming  the  palmar  flap,  the  tendon,  owing  to 
the  obliquity  of  its  section  is  liable  to  protrude 
beyond  the  skin.  In  such  a case,  the  pro- 
truding portion  must  be  removed  ; and,  for 
this  purpose,  it  will  be  best  to  employ  strong 
clean  cutting  scissors. 

With  a palmar  and  dorsal  flap. — The  pha- 
lanx to  be  removed  is  presented  bent  and  in 
ronation.  An  assistant,  holding  the  hand, 
eeps  the  other  fingers  strongly  bent  out  of 
Fig.  10. 


Fig.  10  represents  the  amputation  of  a finger  with  a 
double  flap , palmar , and.  dorsal . It  has  also  been 
made  subservient  to  the  illustration  of  the  amputation 
of  a finger  from  the  hand , the  subject  treated  of  in  the 
following  section. 


the  way  of  the  knife.  The  surgeon  takes 
hold  of  the  end  of  the  finger,  and  determining 
the  situation  of  the  joint,  which  will  be  about 
a line  below  the  sort  of  knee  formed  by  its 
bend,  he  cuts  with  a narrow  -bistouri,  a semi- 
circular flap,  between  three  and  four  lines  in 
length,  with  its  convexity  towards  the  nail, 
proceeding  from  one  side  of  the  joint  to  the 
other  ; this  flap,  which  is  almost  entirely  skin, 
being  raised  as  far  as  the  joint,  and  upheld  by 
an  assistant,  the  joint  is  laid  open,  and  its  liga- 
ments divided  in  the  manner  already  de- 
scribed. As  soon  as  the  articulation  is  quite 
gone  through,  another  semicircular  flap  of  the 
same  or  greater  length,  is  formed  from  the 
phalanx  to  be  removed,  by  carrying  the  edge 
of  the  bistouri  obliquely  from  the  under  sur-  * 
face  of  the  bone  to  the  skin. 

The  haemorrhage  is  trifling  and  soon  ceases, 
either  spontaneously  or  by  compression.  The 
flaps  brought  into  contact,  by  straps  of  diachy- 
lon, or  isinglass  plaster,  one  or  two  small  com- 
presses may  also  be  applied  to  protect  the 
stump,  which  should  be  kept  cool ; and  the 
arm  should  be  worn  in  a sling. 

amputation  or  a single  finger  at  the 

METACARPO-DIGITAL  ARTICULATION. 

The  form  of  the  knuckle-joint  is  an  enar- 
throsis,  with  loose  ligaments.  Owing  to  this 
disposition,  the  situation  of  the  joint  can  be  at 
once  made  visible  by  drawing  on  the  finger. 
The  space  made  between  the  two  articular 
heads  of  the  bones,  if  the  phalanx  be  now 
bent,  will  disappear,  becoming  occupied  by 
the  rounded  extremity  of  the  metacarpal  bone. 
In  the  healthy  state,  the  articulation  will  be 
found  about  an  inch,  or  somewhat  less,  above 
the  commissures  of  the  fingers,  the  prolonga- 
tion of  the  soft  parts  here  forming  a sort  of 
web.  The  flap  and  oval  methods  are  best 
suited  to  this  amputation. 

Flap  method. — The  hand  in  pronation,  one 
or  two  assistants  support  and  remove  the 
sound  fingers  out  of  the  way  of  injury  ; the 
surgeon  takes  hold  of  the  finger  to  be  ampu- 
tated, and  ascertains  in  the  manner  described 
above,  or  by  moving  it,  the  precise  situation 
of  the  joint.  With  a straight  bistouri  he 
commences  his  incision  from  a point  three  or 
four  lines  behind  the  joint,  directing  it  to- 
wards the  centre  of  the  commissure,  which  it 
divides,  and  is  then  continued  in  the  same  di- 
rection in  the  palm  of  the  hand,  till  it  nearly 
reaches  its  transverse  fold,  beyond  the  joint. 
This  incision  divides  the  skin  and  cellular 
tissue.  The  edge  of  the  bistouri  now  divides 
the  rest  of  the  soft  parts  in  a direction  from 
before  backwards,  to  the  articulation.  The 
edge  is  then  turned  to  the  side  of  the  joint, 
which  it  lays  open,  and  traverses  to  the  oppo- 
site side,  dividing  both  the  flexor  and  exten- 
sor tendons.  This  step  is  facilitated  by  carry- 
ing the  finger  in  a direction  opposite  to  that 
on  which  the  incision  has  been  made  ; while 
the  assistant  must  be  careful  to  keep  the  skin 
retracted  towards  the  wrist.  The  correspond- 
ing flap  is  then  formed  on  the  opposite  side, 
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by  cutting  from  the  joint  to  the  commissure, 
the  knife  grazing  the  bone  of  the  extirpated 
finger  on  its  passage  from  within,  outwards. 

This  is  an  improvement,  by  Lisfranc,  upon 
the  plan  of  Petit  and  Ledran.  Sharpe  em- 
ployed the  circular  method,  which  has  since 
been  unnecessarily  revived  by  M.  Cornuau. 

The  object  of  prolonging  the  incision  be- 
yond the  joint,  both  on  the  palmar  and  dorsal 
surfaces,  is  that  it  enables  the  operator  to  di- 
vide all  the  fibrous  tissues  around  the  joint, 
without  wounding  the  lips  of  the  wound,  and 
give  a cleaner  surface  to  the  incisions  ; and  he 
may  save  himself  any  embarrassment  arising 
from  the  necessity  of  seeking  for  the  joint,  by 
drawing  the  finger  firmly  in  the  manner  di- 
rected. Some  surgeons  think  it  better  to 
make  the  incisions  fall,  not  exactly  on  the 
centre  of  the  interdigital  commissure,  but  a 
few  lines  beyond  ; but  unless  the  soft  parts  be 
very  scanty,  this  rule  need  not  be  attended 
to : when  these  are  abundant,  the  excess  of 
skin  would  be  liable  to  pucker,  and  impede 
the  cicatrization  by  becoming  turned  upon 
itself.  When  the  soft  parts  are  cut  close  to 
the  bone,  the  digital  arteries  alone  will  have 
been  divided,  the  trunk  remaining  untouched. 
If  the  haemorrhage  should  not  cease  by  the 
coaptation  and  compression  of  the  flaps,  these 
two  vessels  may  be  twisted  or  tied. 

Dupuytren,  supposing  that  the  anterior  end 
of  the  metacarpal  bone  would,  from  its  size, 
produce  deformity  and  inconvenience,  recom- 
mended the  removal  of  the  finger  by  sawing 
the  bone  above  the  joint.  But  the  idea  is  an 
erroneous  one,  and  has  not  been  adopted. 

Petit’s  plan  was  to  make  both  the  incisions 
from  without,  inwards,  or  from  the  commissures 
to  the  joint,  the  joint  being  cut  through  by  a 
transverse  incision.  The  flaps  by  this  method 
were  more  regular,  but  the  modern  method  is 
by  far  more  prompt. 

Oval  -method. — The  preliminary  arrange- 
ments are  the  same  as  in  the  preceding  mode. 
The  surgeon  commences  his  incision  as  before, 
three  lines  beyond  the  dorsal  surface  of  the 
articulation,  carrying  it  to  the  centre  of  the 
commissure,  on  dividing  which  the  edge  of 
the  knife  is  carried  along  the  transverse  pal- 
mar line,  that  marks  the  junction  of  the  finger 
with  the  palm  of  the  hand,  to  the  opposite  side  of 
the  finger,  from  which  point  it  is  again  carried 
up  obliquely  to  the  back  of  the  metacarpus,  till 
it  joins  the  commencement  of  the  first  incision. 
He  now  draws  the  finger  towards  himself,  and 
thus  widening  the  lips  of  the  wound  as  much 
possible,  he  cuts  the  extensor  tendon,  lateral, 
and  palmar  ligaments ; then  bending  the 
finger  still  more,  he  forms  the  flap  by  termina- 
ting his  incision  at  the  palmar  line,  over  which 
the  knife  had  already  passed. 

In  the  flap  method,  the  lateral  flaps  cover 
the  bone  in  its  large  diameter,  which  is  antero- 
posterior (fig.  10).  In  the  oval  method,  the  flap 
is  taken  entirely  from  the  palmar  surface  of  the 
extirpated  finger,  and  when  not  cut  too  long 
or  too  broad,  fits  the  exposed  surface  easily 
and  well.  But  it  does  seem  as  if  carrying  the 


incision  along  the  palmar  line  of  the  finger  in 
the  first  instance  was  altogether  superfluous, 
seeing  that  when  the  head  of  the  phalanx  is 
disarticulated,  the  incision  which  completes 
the  operation,  by  forming  the  flap,  must  ter- 
minate there.  Another  point  in  its  favour  is, 
that  it  does  not  require,  as  the  former  mode, 
to  have  any  incision  carried  into  the  palm  of 
the  hand.  It  is,  however,  not  so  easily  per- 
formed, and  should  not  be  attempted  without 
that  familiarity  with  the  parts  which  frequent 
trials  on  the  dead  subject  can  alone  give. 

This  plan  is  also  applicable  where  more 
than  one,  or  even  all  the  fingers  are  to  be  am- 
putated. 

AMPUTATION  OF  THE  FOUR  FINGERS 
TOGETHER. 

This  amputation,  which  had  been  mentioned 
in  some  of  the  old  works  on  military  surgery, 
was  first  methodically  described  by  Lisfranc, 
to  whom  we  are  indebted  for  finally  establish- 
ing it  as  an  advantageous  operation.  It  is  but 
an  application  to  all  the  fingers  of  the  hand,  of 
the  process  described  above,  for  a single  fin- 
ger. The  hand  being  placed  in  pronation, 
the  surgeon  takes  hold  of  the  fingers  in  his 
left  hand,  his  thumb  and  index  finger  holding 
the  little  finger  close  to  the  joint  if  it  be  the 
right  hand,  the  index  finger  if  it  be  the  left. 
An  assistant  retracts  the  skin,  and  the  surgeon 
commences  his  incision  about  three  lines 
lower  than  the  joint,  with  a convexity  towards 
the  fingers,  carrying  it  across  the  back  of  the 
articulations,  from  one  side  of  the  hand  to  the 
other  (g,  l,  or  g,  m,  fig.  12).  By  this  incision, 
the  extensor  tendons  are  laid  bare ; the  assist- 
ant opens  the  wound  by  the  retraction,  and 
the  flap  is  dissected  a little,  till  the  joints  are 
exposed ; the  tendons  are  then  cut  on  a level 
with  the  joints,  and  the  lateral  and  palmar 
ligaments  of  each  are  divided  in  succession 
with  the  point  of  the  knife.  He  now  passes 
the  blade  in  front  of  each  phalanx,  which  he 
raises,  one  after  the  other,  and  forms  his  flap 
by  following  the  palmar  fold  which  separates 
the  fingers  from  the  palm  of  the  hand. 

When  any  of  the  fingers  can  be  spared, 
care  should  be  taken  to  protect  them  from 
being  wounded  by  the  bistouri.  This  object 
may  be  facilitated,  by  cutting  on  the  palmar 
lines,  in  the  first  instance,  to  form  the  thick 
flap,  then  dissecting  the  dorsal  one,  and,  lastly, 
opening  the  joints  in  succession  from  left  to 
right. 

Before  the  age  of  fifteen  or  sixteen,  the 
ossification  of  the  heads  of  the  metacarpal 
bones  being  incomplete,  they  maybe  easily  cut 
with  the  knife.  This  disposition  will  allow  of 
the  removal  of  the  heads  of  the  bones  them- 
selves, without  any  disarticulation  of  the  fin- 
gers, and  besides,  give  a larger  flap. 

The  circular  method,  recommended  by  M. 
Cornuau  for  a single  finger,  is  also  employed 
by  him  and  others  for  the  removal  of  the  en- 
tire. He  first  forms  the  palmar  flap  along 
the  directing  line  into  the  articulations  ; he 
then  forms  the  dorsal  flap  across  the  back  of 
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the  fingers,  a little  above  their  commissures, 
dissecting  up,  and  penetrating  into  the  arti- 
culations ; each  phalanx  is  then  disarticulated 
in  succession. 

Fig.  11. 


Fig.  11  represents  the  amputation  of  the  four  fingers  in 
their  articulations  with  the  hones  of  the  hand ; the 
ends  of  the  metacarpals,  with  the  divided  tendons  and 
blood-vessels  are  seen  at  the  bottom  of  the  wound. 

When  the  trunk  of  the  digital  arteries  is 
not  divided,  the  haemorrhage  will  be  slight, 
and  easily  commanded  by  compressive  dress- 
ing. Should  any  ligatures  be  necessary,  they 
should  be  carried  out  at  the  inferior  or  cubital 
angle  of  the  wound.  The  lips  of  the  wound 
are  united  by  straps  of  diachylon  or  isinglass 
plaster.  The  continuation  of  the  flexor  ten- 
dons by  sheaths,  through  the  palm  of  the 
hand,  and  the  loose  cellular  tracks  having  the 
same  direction,  make  it  a point  of  the  utmost 
importance  to  take  proper  precautions  against 
the  propagation  of  suppuration  upwards  to- 
wards the  wrist  and  fore-arm.  The  dressings 
in  these  cases  must  not  be  confined  to  the 
wound  alone,  but  must  include  the  palm  of 
the  hand  also.  Compresses  should  be  placed 
judiciously,  so  as  to  prevent  the  fusing  of  pus 
upwards,  and  these  should  be  secured  by  a 
roller,  which  will  be  made  to  come  down  from 
the  fore-arm  and  wrist. 

If  inflammation  should  arise,  the  stump 
must  be  covered  with  leeches  and  poultice  ; 
and  if,  in  spite  of  these  means,  pus  is  formed 
higher  up,  there  is  no  time  to  be  lost ; deep 
and  free  incisions  must  be  made  to  give  it 
ready  exit  wherever  it  is  found  collected. 
The  remedy  is  a severe  one  ; but  there  is 
often  no  alternative  but  another  amputation, 
or  the  loss  of  life  itself. 

METACARPUS. 

The  bones  of  the  metacarpus  may  be  am- 
putated singly,  or  the  four  that  support  the 
fingers  may  be  removed  at  once,  each  or  all 
of  the  fingers  which  they  support  being  ex- 
tirpated with  them.  The  operation  may  be 
performed,  either  in  the  continuity  of  the 
bones,  or  at  the  carpo-metacarpal  articula- 
tions. Portions  of  them  may  also  be  resected ; 


they  may  even  be  extirpated  without  entailing 
the  loss  of  the  finger  with  which  they  are 
continuous. 

Fig.  12. 


in  the  oval  amputation  of  the  middle  finger  in  its  arti- 
culation with  the  metatarsal  bone ; the  incision  on  the 
palmar  surface  runs  in  the  digito-palmar  line,  and 
cannot  be  seen  in  this  view  ; d,  e,f  disarticulation  of 
the  thumb  from  the  trapezium,  (see  fig.  14,)  by  the 
flap  method  ; y,  h,f  disarticulation  of  the  thumb  by 
the  oval  method  (fig.  lfi):  the  digito-palmar  incision 
between  q,f,  is  not  seen;  k,  i,  a,  oval  method  applied 
to  the  disarticulation  of  the  metacarpal  of  the  index- 
finger,  from  the  carpus : the  incision  in  digito-palmar 
line  not  seen  ; n,  o,  l,  the  two  dorsal  incisions  in  the 
oval  method  for  amputating  the  metacarpal  of  the 
little  finger.  The  incision  in  the  digito-palmar  line, 
and  which  unites  their  extremities,  is  not  seen  ; m,  g, 
or  l,  g,  the  dorsal  incision  for  the  amputation  of  the 
four  fingers  together,  (see  fig.  11);  e,  t, prolonged  to 
z,  dorsal  incision  in  the  amputation  of  metacaipals 
at  the  carpus ; y,  z,  dorsal  incision  for  amputating  in 
the  wrist-joint. 

Amputation  of  a single  metacarpal  bone  in 
the  continuity. — The  hand  being  held  in  pro- 
nation, the  surgeon  transfixes  it  with  a nar- 
row and  well  pointed  bistouri,  from  the  dorsal 
to  the  palmar  side,  a few  lines  above  the 
diseased  or  injured  part.  The  point  of  the 
knife  keeps  close  to  the  bone  as  it  passes,  the 
skin  is  drawn  to  one  side,  and  the  incision  is 
directed  along  the  edge  of  the  bone,  till  it 
comes  out  at  the  corresponding  commissure 
of  the  fingers.  The  soft  parts  covering  the 
untouched  side  of  the  bone  are  drawn  from  it 
by  the  left  thumb  and  fingers  of  the  surgeon 
or  his  assistant ; the  point  of  the  knife  is  again 
inserted  at  the  top  of  the  wound,  but  at  the 
opposite  side  of  the  bone,  and  the  soft  parts 
being  drawn  off  from  it,  the  second  incision 
falls  into  the  same  line,  dividing  them  again 
down  to  the  commissure  of  the  other  side  of 
the  finger.  The  point  of  the  bistouri  is  used 
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to  make  a track  for  the  saw,  clearing  the  bone 
at  that  part,  of  any  shred  of  muscle,  &c.,  that 
may  remain  attached.  A small  plate  of  wood  or 
pasteboard  is  then  introduced  on  one  side  of 
the  bone,  and  a small  saw  at  the  other.  The 
bone  is  then  sawed  in  bevel  or  splice.  Vel- 
peau recommends  the  bone  to  be  bevelled 
towards  the  ulnar  side  for  the  two  last  fingers, 
and  towards  the  radial  side  for  the  two  first. 
The  index,  middle,  and  ring-finger,  are  the 
best  suited  for  amputation  in  the  continuity. 


Fig.  13. 


Fig.  1 3 represents  the  amputation  of  the  middle  metacar- 
pal ; the  bone , a,  is  ait  in  splice  to  allow  the  better 
coaptation  of  the  sides  of  the  wound.  The  deformity  is 
scarcely  perceptible  after  an  amputation  of  this  kind. 

The  haemorrhage  may  arise,  either  from  the 
digital  arteries,  or  from  their  trunk ; when 
from  the  latter,  the  two  divided  extremities 
may  require  to  be  tied.  In  general,  however, 
the  coaptation  of  the  lips  of  the  wound,  with 
even  gentle  compression,  will  be  sufficient  to 
arrest  the  bleeding. 

Louis,  in  the  case  of  a young  girl,  sawed 
off  all  the  metacarpal  bones  at  the  middle. 
A flap  with  a semilunar  edge  towards  the 
fingers  was  formed  on  the  back  of  the  hand  ; 
another  in  the  palm,  by  passing  a narrow  bis- 
touri,  fiat  and  close  to  the  bones  from  one 
side  of  the  hand  to  the  other,  and  cutting 
downwards  to  the  proper  extent  ; the  inter- 
osseous spaces  were  then  cleared  with  the 
point  of  the  knife  for  the  saw,  which  was  ap- 
plied to  each  of  the  bones  in  succession. 

AMPUTATION  OF  THE  METACARPAL  BONES  IN 
THE  CONTIGUITY. 

Amputation  of  the  thumb. — The  thumb  on  its 
dorsal  surface  is  so  bare,  that  the  articulation  of 
the  metacarpal  bone  with  the  trapezium  may  be 
easily  felt,  especially  by  bringing  it  close  to  the 
index  finger.  The  articulation  itself  is  sepa- 


rated from  that  of  the  index  finger  by  a small 
bony  projection  from  the  trapezium.  The 
joint  formed  between  these  two  bones,  a sort 
of  arthrodial  ginglimus  with  loose  ligaments, 
is  slightly  concave  from  without  inwards,  with 
an  oblique  direction  which  corresponds  with  a 
line  drawn  from  its  outside,  towards  the  root 
of  the  little  finger. 

Although  there  could  be  no  impropriety  in 
amputating  the  anterior  part  ot  the  meta- 
carpal bone  of  the  thumb  in  the  continuity,  if 
the  disease  was  confined  to  it,  still  its  mobility 
is  so  extensive  that  its  disarticulation  is  most 
commonly  preferred,  on  account  of  the  great 
facility  with  which  it  may  be  effected,  and  by 
whatever  method  the  surgeon  may  think 
proper  to  adopt. 

With  one flap. — The  hand  being  in  pronation, 
the  thumb  is  abducted  from  the  fingers ; the 
soft  parts  are  retracted  by  an  assistant.  The  sur- 
geon applies  the  edge  of  the  bistouri,  with  its 
point  upwards,  against  the  centre  of  the  commis- 
sure, and  striking  at  once  towards  the  ulnar  side 
of  the  bone,  guides  himself  by  it  till  he  reaches 
the  carpus  ( g , c,  fig.  12).  The  incision  is  still 
further  prolonged  to  the  extent  of  five  or  six 
lines,  both  on  the  dorsal  and  palmar  surfaces,  in 
order  to  give  greater  facility  for  disarticula- 
ting the  head  of  the  bone  from  the  trapezium. 
If  the  knife  has  not  been  kept  close  to  the 
bone,  it  may  reach  the  carpus  on  the  other  side 
of  the  little  bony  tubercle  of  the  trapezium, 
and,  in  that  case,  the  operator  will  be  puzzled 
to  open  the  j oint.  This  difficulty  will  be  avoided 
by  making  the  incision  in  the  manner  de- 
scribed. The  joint  is  opened  by  inclining  the 
edge  of  the  bistouri  outwards,  and  all  the  liga- 
ments are  divided  with  its  point.  The  head 
of  the  bone  being  now  freed,  the  edge  of  the 
knife  is  brought  out,  and  an  external  flap  is 
formed  by  keeping  as  close  to  the  bone  as 
possible  ( e,f ).  The  quantity  of  soft  parts  pre- 
served will  be  still  more  considerable,  if  care 
be  taken,  in  making  the  first  incision,  to  in- 
cline the  edge  of  the  knife  towards  the  ulnar 
side  of  the  hand.  The  second  incision  is  car- 
ried a few  lines  lower  than  the  metacarpo- 
digital  articulation. 

Fig.  14. 


Fig.  14  represents  the  amputation  of  the  thumb  with  a 
single  flap : the  flap  is  thrown  back  against  the  side  of 
the  wrist : a,  marks  the  articular  head  of  the  trape- 
zium. 

If  the  radial  artery  has  been  divided,  it  will 
be  found  at  the  upper  end  of  the  second 
metacarpal  bone,  where  it  may  be  tied  ; if  it 
has  not  been  touched,  the  other  small  dorsal 
arteries  of  the  thumb  will,  in  general,  cease  to 
bleed  upon  the  coaptation  of  the  lips  of  the 
wound.  It  will  be  necessary  to  make  use  of 
a compress,  after  the  adhesive  straps  are  ap- 
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plied,  in  order  to  support  the  flap  somewhat 
firmly  against  the  second  metacarpal  bone. 

Velpeau  has  often  amputated,  by  making 
a dorsal  incision  from  the  styloid  process  of 
the  radius  to  the  middle  of  the  commissure, 
and  dividing  at  once  the  skin,  extensor  ten- 


don, and  a portion  of 
the  first  interosseous 
muscle.  The  joint  is 
thus  laid  bare  at  the  first 
stroke.  The  assistant 
separates  the  lips  of 
the  wound  ; the  arti- 
cular ligaments  are  di- 
vided with  the  point 
of  the  knife,  and  the 
head  of  the  bone  being 
now  luxated,  the  knife 
is  carried  under  it, 
and  the  operation  ter- 
minated by  cutting  out- 
wards along  its  sur- 
face. 


Fig.  15.  c,  b,  a,  show  the.  lines  of  incision for  performing 
the  amputation  of  the  thumb  by  the  oval  method ; 
the  dotted  lines,  c,  a,  show  the  course  of  the  incision 
by  which  their  extremities  are  united  on  the  palmar 
surface. 


The  oval  method  is  particularly  well  suited 
for  this  amputation.  A dorsal  incision,  begin- 
ning a little  above  the  articulation  with  the 
trapezium,  is  carried  down  till  it  terminates 
on  the  ulnar  side  of  the  first  phalanx  of  the 
thumb  ( h,a ).  At  this  stroke  the  bone  is  laid 
bare.  The  hand  is  then  put  in  supination,  and 
the  incision  is  continued  round  the  root  of  the 
thumb,  in  the  digito-palmar  line  (e,  a),  and  is 
thus  brought  up  ( c , b ) till  it  joins  the  com- 
mencement of  the  first  incision.  The  articu- 
lation is  then  laid  open,  and  all  its  ligaments 
divided  with  the  point  of  the  bistouri.  The 
soft  parts  still  adhering  to  the  bone  are  then 
detached,  by  the  knife  being  carried  down  till 
it  joins  the  incision  of  the  palmar  line. 


Fig.  16. 


Fig.  16  represents  the  flaps  resulting  from  the  oval 
method:  the  bone  is  seen  at  the  upper  angle  of  the 
wound. 


The  oval,  as  a general  method,  is  perhaps 
the  best  for  this  particular  amputation.  The 
cicatrix  is  linear,  and  the  adhesion  takes  place 
with  remarkable  rapidity.  But  it  is  not  so 
promptly  performed  as  the  amputation  by  flap, 
and  it  requires  greater  dexterity  on  the  part 
of  the  operator. 

When  the  metacarpal  bone  alone  is  dis- 
eased, modern  surgeons  have  been  successful 
in  extracting  the  necrosed  or  carious  bone, 
without  involving  the  phalanges  in  the  abla- 
tion. The  process  by  which  this  is  effected 
is  not,  strictly  speaking,  an  amputation,  but  a 
resection  ; to  which  head  the  reader  is  re- 


ferred for  a description  of  the  mode  of  per- 
forming it. 

Metacarpal  bone  of  the  little  finger. — Flap 
method. — This  bone  is  united  at  its  carpal  ex- 
tremity to  the  next  metacarpal  bone  by  a 
plane  articular  surface,  protected  by  liga- 
mentous bands  ; it  also  shares  with  it  its  arti- 
culation to  the  unciform  bone.  It  may  be 
discovered  on  the  dorsal  surface,  by  inclin- 
ing it  outwards,  and  feeling  for  the  slight  de- 
pression which  corresponds  with  the  articular 
interline,  just  in  front  of  the  pisiform  bone.  ' 

This  amputation  may  be  commenced,  either 
by  first  forming  the  external  flap,  or  the  flap 
may  be  formed  in  terminating  the  operation. 
If  the  surgeon  prefers  forming  the  flap  first, 
the  assistant  draws  the  soft  parts  away  from 
the  back  and  palm  of  the  hand,  in  order  to 
preserve  as  much  of  the  hypothenar  eminence 
as  possible.  The  bistouri  is  passed  through 
on  a level  with  the  carpo-metacarpal  articula- 
tion, and  made  to  glide  along  the  ulnar  side  of 
the  bone  till  it  arrives  two  lines  lower  than  the 
commissure  between  the  little  and  middle  fin- 
gers, where  the  incision  terminates  ( t , l).  The 
little  finger  is  then  separated  as  much  as  pos- 
sible from  the  ring-finger,  and  the  edge  of  the 
knife  is  carried  rapidly  through  the  commissure, 
up  the  radial  side  of  the  bone  (n,  o),  till  it 
reaches  the  opposite  side  of  the  joint,  enlarging 
the  upper  angle  of  the  incision,  by  pressing  the 
point  of  the  knife  on  the  dorsal  and  the  heel 
on  the  palmar  side  of  it.  Some  surgeons 
(among  whom  Lisfranc,)  begin  the  second  in- 
cision opposite  the  commencement  of  the 
first  ; the  soft  parts  are  so  drawn  away  from 
the  bone  towards  the  radial  side  of  the  hand, 
that  the  point  of  the  knife  may  easily  be  made 
to  penetrate  through  the  interosseous  space, 
without  again  wounding  the  skin.  The  soft 


Fig.  17. 


Fig.  1 7 represents  the  amputation  of  the  little  finger 
with  a single  flap : the  two  articular  surfaces,  from 
which  the  head  of  the  metacarpal  has  been  removed , 
are  seen  at  the  upper  angle  of  the  wound. 

parts  are  then  divided  with  a sweeping  cut, 
which  runs  along  the  radial  side  of  the  bone, 
and  terminates  at  the  interdigital  commissure. 
The  ligaments  of  the  articulations  are  then 
divided  with  the  point  of  the  bistouri,  either 
from  within  outwards,  or  from  without  in- 
wards, following  the  dorsal  line,  and  the  head 
of  the  bone  is  luxated,  and  at  once  removed. 
The  steps  of  the  operation  may  be  reversed ; 
but  being  essentially  the  same,  it  is  unneces- 
sary to  go  over  the  description  again. 

The  oval  method  has  been  employed  for  this 
amputation  by  M.  Scoutetten.  The  mode  of 
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performing  is  as  follows : the  hand  being 
thrown  into  deep  pronation,  the  surgeon  be- 
gins an  incision  a little  above  the  articulation, 
carrying  it  down  in  a straight  line  to  the  ulnar 
edge  of  the  first  phalanx  (t,  4 fig.  12)  ; the  edge 
of  the  knife  then  follows  in  the  line  which  sepa- 
rates the  finger  from  the  palm  of  the  hand,  till 
it  ascends  between  the  little  and  ring-fingers, 
to  join  the  first  incision  at  an  acute  angle, 
(n,  o).  The  soft  parts  are  then  dissected  from 
the  bone,  and  the  ligaments  divided  in  the  man- 
ner already  described.  This  operation  cannot 
be  executed  with  the  same  promptitude  as 
the  other,  but  it  leaves  only  a linear  cicatrix. 

Amputation  of  the  index,  middle,  or  ring- 
finger,  in  the  carpo-metacarpal  articulation. — 
On  inspecting  the  manner  in  which  the  heads 
of  these  three  bones  are  so  closely  locked  in, 
it  will  be  obvious  that  the  amputation  of  any  one 
of  them  must  be  much  more  difficult  than  that  of 
either  of  the  two  bones,  we  have  been  describ- 
ing. That  able  operator,  Langenbeck,  how- 
ever, recommends  their  removal,  and  performs 
the  operation  by  the  oval  method.  He  begins 
his  incision  about  half  an  inch  above  the 
articulation,  carrying  it  down  the  dorsal  sur- 
face, along  the  side  of  the  bone,  and  turning 
the  edge  of  the  knife  round  the  base  of  the 
finger  in  the  palmar  line,  continues  it  upwards 
again  on  the  back  of  the  hand,  and  on  the 
opposite  side  of  the  bone,  till  he  reaches  the 
point  from  which  he  first  started.  The  inter- 
osseous, and  articular  ligaments  are  next  to 
be  divided  with  the  point  of  the  knife,  gently, 
and  without  using  any  violence.  This  step 
of  the  operation  is  the  most  tedious,  and  will 
vary  according  to  the  bone  to  be  removed. 
The  form  of  the  articulation  should  be  care- 
fully examined  on  the  skeleton  before  the  ope- 
ration. The  wood-cut  accompanying  the  text 
will  also  help  the  memory.  The  assistant 
throws  the  lips  of  the  wound  as  wide  asunder 
as  possible,  and  thus  affords  all  proper  help  to 
the  surgeon  in  his  efforts  to  luxate  the  head 
of  the  bone.  As  soon  as  he  succeeds  in  this, 
the  knife,  held  flat,  divides  the  parts  in  front 
of  the  bone,  up  to  the  commencement  of  the 
finger,  where  it  falls  into  the  incision  of  the 
palmar  line.  The  cicatrix  left  is  linear. 

The  operation  may  also  be  performed  by 
commencing  at  the  commissures,  carrying  the 
incisions  upwards,  at  each  side  of  the  bone  in 
succession,  and  luxating  the  head  of  the  bone 
in  the  manner  already  described. 

Simultaneous  amputation  of  the  four  meta- 
carpal bones  supporting  the  fingers. — The  mode 
in  which  the  first  and  fifth  metacarpal  bones 
are  articulated  having  been  already  de- 
scribed, we  have  now  only  to  review  that  in 
which  the  other  three  metacarpals  are  con- 
nected with  the  bones  of  the  carpus,  and  with 
each  other.  The  space  between  the  meta- 
carpal of  the  index  finger,  and  that  of  the 
thumb  being  large,  their  connexion  may  be 
said  to  be  one  of  mere  juxtaposition ; its  con- 
nexion with  the  middle  metacarpal,  on  the 
other  side,  is  intimate  and  strong ; and  a tu- 
bercle, of  several  lines  in  length,  ascends  with 
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a like  prolongation  from  the  middle  metacarpal, 
both  wedging  or  imbedding  themselves  upon 
an  indentation,  which  they  make,  respectively, 
on  the  two  carpal  bones,  the  trapezoid,  and 
magnum.  Their  tubercles  give  insertion  to 
two  strong  tendons.  The  second  metacarpal 
is  articulated  with  the  trapezoid  and  the 
magnum  ; the  middle  metacarpal  articulates 
in  an  oblique  line,  the  direction  of  which  is 
outwards,  with  the  magnum ; while  the  fourth 
articulates  transversely  in  part  with  the  mag- 
num, and  in  part  with  the  unciform,  the  arti- 
cular surface  of  which  it  shares  with  the  meta- 
carpal of  the  little  finger. 


Fig.  18  represents  the  skeleton  of  a hand  with  the 
forms  of  the  articulations,  and  the  courses  of  the  arti- 
cular interlines  of  the  carpus. 

Though  the  whole  line  of  these  articula- 
tions is  transverse,  yet  it  is  very  irregular. 
To  follow  it  from  the  thumb  to  the  little 
finger,  on  the  dorsal  surface,  (see  skeleton 
of  the  hand,  fig.  18.)  we  observe  that  of 
the  thumb  is  directed  obliquely  forwards  and 
inwards,  and  that  it  stops  one  or  two  lines 
further  forwards  than  that  of  the  index  finger. 
The  articular  interline  of  the  second  proceeds, 
first,  in  a direction  obliquely  backwards,  then 
transversely  in  front  of  the  trapezoid,  and 
then  obliquely  backwards  again,  to  turn 
the  tubercular  prolongation.  It  then  comes 
again  obliquely  forwards ; continuing  in  this 
direction  in  front  of  the  magnum,  it  reaches 
the  fourth  metacarpal,  from  which  it  passes  in 
front  of  the  unciform  almost  transversely. 

All  these  bones  are  strongly  bound  toge- 
ther by  dorsal  and  palmar  ligaments  extend- 
ing from  one  to  another  in  various  directions. 
Their  synovial  lining  is  continuous  with  that 
of  the  bones  of  the  carpus ; on  which  account, 
inflammation  arising  after  amputation  may 
be  attended  with  serious  consequences. 
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Mode  of  performing  the  amputation.- — -An  as- 
sistant commands  the  circulation  in  the  radial 
and  ulnar  arteries  ; the  hand  being'  in  prona- 
tion, the  surgeon  takes  hold  of  the  four  fin- 
gers, and  forms  a dorsal  flap,  with  a convexity 
towards  the  fingers,  a little  more  than  half  an 
inch  in  front  of  the  articulations,  beginning 
the  incision  on  the  radial,  or  ulnar  side,  ac- 
cording as  he  may  have  to  remove  the  right  or 
left  hand,  and  carrying  it  quite  across  the  back 
of  it  ( t , e,  z,  fig.  12).  The  skin  being  retracted, 
the  extensor  tendons  are  divided  on  a level  with 
the  joints,  and  the  surgeon,  with  the  point  of  the 
knife,  follows  the  line  described  above  (fig.  18), 
laying  open  the  backs  of  the  articulations,  but 
without  making  any  attempt  to  penetrate  into 
them.  When  they  are  all  divided,  he  presses 
with  a certain  degree  of  force  on  the  hand, 
and  luxates  the  bones  ; he  now  completes  the 
division  of  the  ligaments,  and  getting  the 
knife  on  the  flat,  on  the  palmar  surfaces  of  the 
bones,  carves  a semilunar  flap  of  an  inch  or  an 
inch  and  a half  in  length,  by  carrying  it  for- 
wards and  outwards. 

This  process  may  be  reversed,  by  first 
forming  the  palmar  flap,  then  the  dorsal,  and 
luxating  the  bones  in  the  manner  already  de- 
scribed. 

If  only  one  or  two  of  the  metacarpals  are 
to  be  removed,  the  method  will  then  present 
a combination  of  the  transverse  dorsal  and 
palmar  incisions  over  the  bones  to  be  extir- 
pated, and  one  or  two  longitudinal  ones,  as 
the  case  may  be,  beginning  at  the  interdigital 
commissure,  and  ending  at  the  head  of  the  bone, 
to  isolate  them  from  those  that  are  spared. 

As  a general  rule,  the  amputation  of  the 
bones  of  the  metacarpus,  ought  to  be  pre- 
ferred to  that  of  the  wist,  when  the  disease 
or  injury  demanding  it,  does  not  extend  to 
the  carpus.  This  precept,  however,  is  not 
laid  down  by  systematic  writers  on  surgery, 
nor  has  it  been  followed  to  so  great  an  extent 
as  it  deserves,  since  it  was  first  proposed.  It  is 
unquestionably  an  immense  advantage  to  pre- 
serve a moveable  portion  of  the  member  be- 
yond the  wrist  joint.  Since  the  idea  was  first 
broached  at  the  beginning  of  the  present  cen- 
tury, the  operation  has  been  performed  with 
success  bv  Guthrie,  Sully,  Walther,  Gensoul  of 
Lyons,  Troccon,  and  many  others.  In  seve- 
ral cases  on  record,  surgeons  have  not  con- 
fined themselves,  in  these  partial  amputations 
of  the  hand,  to  the  ablation  of  the  metacarpal 
bones  only,  but  have,  at  the  same  time,  when 
circumstances  required  it,  removed  even  one 
or  more  of  the  first  range  of  the  carpal  bones. 

Whenever  the  thumb  is  not  irretrievably 
involved  in  the  disease,  the  surgeon  should 
make  an  effort  to  preserve  it,  as  the  variety 
and  extent  of  its  movements  make  it  still 
capable  of  executing  many  of  the  functions  of 
the  hand. 

All  these  operations  require  exact  anatomi- 
cal knowledge,  and  considerable  dexterity  on 
the  part  of  the  operator.  He  who  has  not 
acquired  facility  of  execution  by  frequent  trials 
on  the  dead  subject,  should  be  cautious  in 


undertaking. an  operation,  which,  though  sim- 
ple, may  embarrass  him. 

WRIST  JOINT. 

Of  the  four  bones  in  the  second  or  upper 
range  of  the  carpus,  three  only  enter  into  the 
composition  of  the  wrist-joint ; these,  counting 
from  the  thumb,  are  the  scaphoid,  the  lunar, 
and  the  cuneiform.  Together,  they  form  a 
long  oval,  with  a polished  convex  surface, 
which  is  received  into  an  articular  hollow  of 
similar  form,  and  concave  also  from  front  to 
back,  prepared  for  it  in  the  conjoined  extre- 
mities of  the  two  bones  of  the  fore-arm,  the 
radius  and  ulna.  The  styloid  processes  of 
these  two  bones  are  readily  distinguished  ; 
the  articulation  is  placed  a little  below  them. 

The  transverse  lines  on  the  palmar  surface 
of  the  wrist,  immediately  above  the  palm  of 
the  hand,  will  serve  as  guides  to  the  articula- 
tion. The  first  of  these  lines  corresponds  to 
the  interline  that  runs  between  the  two  rows 
of  the  bones  of  the  carpus  ; the  second,  which 
is  nearly  half  an  inch  higher,  corresponds  to 
the  wrist-joint.  Sometimes  a third  line  is 
seen  still  higher  up  the  fore-arm,  which  points 
out  the  extent  of  the  epiphyses  of  the  bones. 
Malgaigne  furnishes  other  data  for  recognizing 
accurately  the  position  of  the  joint.  If  the 
hand  be  bent  strongly  back,  the  summit  of  the 
angle,  which  it  will  thus  form  with  the  fore- 
arm, will  correspond  with  the  articulation. 

Amputation  of  the  hand  at  the  wrist. — This 
operation  is  specially  applicable,  and,  indeed, 
the  most  proper  to  be  resorted  to  in  those 
diseases  which  have  spared  the  articulation 
of  the  wrist,  and  the  soft  parts  surround- 
ing it.  The  great  success  that  has  hitherto 
attended  it  has  not,  as  yet,  obtained  for  this 
mode  the  preference  it  is  entitled  to,  over 
amputations  in  the  continuity  of  the  fore-arm  ; 
and  many  surgeons  still  resort  to  the  latter, 
notwithstanding  the  encouraging  results  ob- 
tained by  surgeons  of  the  highest  merit.  It 
is  performed,  either  by  the  circular,  or  the 
flap  method. 

Circular  method. — An  assistant  retracts  the 
skin,  and  commands  the  circulation  in  the 
radial  and  ulnar  arteries.  The  surgeon  com- 
mences his  incision,  either  on  the  dorsal  or 
the  palmar  surface  ; if  on  the  latter,  the  edge 
of  the  knife  runs  in  the  line  immediately  above 
the  thenar  and  hypothenar  eminences.  On 
reaching  the  upper  part  of  the  thumb,  he 
turns  the  patient’s  hand,  first  semi-prone,  then 
prone,  carrying  the  edge  ot  the  knife  across 
the  back  of  the  wrist,  thus  completing  the 
circle.  The  skin  being  dissected  back,  and 
again  retracted,  the  tendons  are  divided,  and 
the  knife  enters  the  joint,  either  on  the  ra- 
dial or  ulnar  side,  guided  by  the  styloid  pro- 
cess ; the  section  of  the  capsular  ligaments  is 
completed,  by  cutting  in  a curved  line  from 
one  side  to  the  other. 

The  line  in  which  the  incision  is  traced 
leaves  the  pisiform  bone  on  its  palmar  side,  so 
that  the  operator  cannot  be  embarrassed  by  it. 
Flap  method. — The  old  method  of  perform- 
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ing  this  amputation  was  to  form  two  flaps, 
which  may  be  accomplished  in  two  ways  : — 
First, — The  hand  in  pronation,  a semilunar 
incision,  extending  from  one  styloid  process 
to  the  other,  with  the  convexity  towards  the 
fingers,  carried  across  the  hand,  forms  a dor- 
sal flap  (z,  y,  fig.  12).  This  is  dissected  up  to 
the  joint,  the  dorsal  and  lateral  ligaments  are 
cut  through,  and  the  joint  is  laid  open,  the 
carpus  is  luxated,  the  knife  on  the  flat  gets  in 
front  of  the  carpal  bones,  and  a sufficient  pal- 
mar flap  is  formed.  It  will  be  necessary  to 
raise  the  knife  at  the  side  of  the  pisiform  bone, 
to  avoid  including  it  in  the  flap. 

Second, — The  hand  in  semipronation,  the 
surgeon  passes  a slender  double-edged  knife 
on  the  flat,  across  the  front  of  the  joint,  from 
the  styloid  process  on  one  side,  to  the  same 
point  on  the  other.  Before  penetrating  with 
the  knife,  he  relaxes  the  soft  parts,  as  much 
as  possible,  by  bending  the  hand  on  the  fore- 
arm ; the  protuberances  of  the  scaphoid  and 
pisiform  bones  are  avoided  by  elevating  the 
edge  of  the  knife  at  these  points  : the  hand 
is  then  extended,  so  as  to  level  the  soft  parts, 
and  make  the  flap  more  regular,  and  the 
knife  is  carried  out,  the  surgeon  cutting  to- 
wards himself ; or  the  flap  may  be  formed,  by 
carrying  the  handle  of  the  knife  in  a circular 
sweep  from  one  side  of  the  hand  to  the  other, 
in  such  a manner  as  to  form  a long  semi- 
circular flap  out  of  the  palm. 

The  hand  is  then  turned  into  pronation, 
and  another  semicircular  dorsal  flap  is  formed, 
and  dissected  upwards  as  high  as  the  joint.  The 


hand  is  then  put  into  the  semiprone  position, 
and  the  edge  of  the  knife,  entering  at  the 
styloid  process,  makes  a clear  section  of  all 
the  ligaments,  and  separates  the  hand  from 
the  forearm. 

1 his  plan  is  more  prompt  and  brilliant  than 
the  preceding  one ; but  the  results  of  either 
of  these  plans  are  not  so  advantageous  as 
those  of  the  circular  method,  which  conse- 
quently deserves  the  preference. 

A single  flap,  taken  from  the  palm  of  the 
hand  will  afford  a sufficient  covering,  when 
the  soft  parts  on  the  back  of  the  hand  are 
unfit  to  form  a second  flap.  In  such  a 
case,  it  should  be  more  ample  in  order  to 
compensate  for  the 
want  of  the  dorsal 
flap.  It  is  unnecessary 
to  repeat  the  direct- 
ions for  forming  it. 

The  arteries  to  be 
tied  or  twisted  are 
the  radial  and  the  ul- 
nar ; the  haemorrhage 
will  often  be  arrested 
by  compression  alone. 

The  interosseous  ar- 
tery is  too  small  to 
require  any  particular 
attention. 

Fig.  19.  Amputation  at  the  wrist-joint , with  a single 
flap,  formed  from  the  soft  parts  of  the  palm  of  the 
hand,  the  hand  itself  in  pronation ; the  articular  ends 
of  the  radius  and  ulna,  with  the  tendons  of  the  plexor 
muscles  of  the  fore-arm,  are  seen  in  the  wound. 


Fig.  20. 

No.  1. 


Fig.  20.  Front  view  of  the  arm,  and  ’S'-  21. 

fore-arm , representing  the  lines  of  in- 
cision for  amputations  of  the  superior 
extremity,  by  the  circular,  flap,  and 
oval  methods.  No.  1,  b,c,  a,  single 
flap,  fore-arm ; f e,  d,  double  flap  at 
the  lower  part  of  the  arm;  h , </, 
single  flap  from  the  outside  of  the 
upper  part  op'  the  arm ; i,  l,  g,  an 
external  and  internal  plap  for  aihpu- 
tation  of  the  arm  at  the  shoulder- 
joint  ; n,  m,  g,  two  oblique  incisions, 

Guthrie's  or  Velpeau's  method  for 
the  same. 

No.  2.  a,  b,  circular  of  the  fore-arm ; 
d,  c,  the  same  higher  up ; c,  /’  d, 
double  plap  in  the  thick  of  the  fore- 
arm,— a portion  only  of  the  line  of 
the  external  flap  is  visible  ; g,  e,  cir- 
cular incision  for  amputation  at  the  1 1- 
elbow-joint ; i,  o,  h,  a single  flap  f rom 
the  inside  of  the  arm, — circular  and 
perpendicular  incisions,  or  double 
plap,  according  to  Hessclbach,for  am- 
putation at  the  shoulder-joint;  i,  k, 
m,  an  anterior  and  posterior  flap  for 
the  same  disarticulation  ( Dupuy - 
tren). 

Fig.  21  represents  in  lines,  the  various 
incisions  made  in  the  circular,  flap, 
and  oval  methods  of  amputating  on 
the  fore-arm , arm,  and  shoulder. 

circular  method  on  the  fore-  No.  2,  back  view,  c,  b,  a,  single  flap,  from  the  soft  parts 

on  the  front  of  the f ore-arm  ;fe,d,  double  flap  at  the 

middle  of  the  arm ; h,  o,a,  amputation  of  the  humerus , 
a single  external  flap  ; 1,  m,  n,  disarticulation  of  the 
humerus  by  two  flans,  according  to  Dupuytren's  plan ; 
i,  s,  r,  disarticulation  with * two  flaps,  Guthrie's 
plan. 

M 2 


, back  view:  a,  b, 

arm ; d,  c , on  the  lower  part  op'  the  arm ; p\  e, 
middle  of  the  arm  ; n,  g,  i,  single  flap  on  the  upper 
part  of  the  arm  ; m,  h,  s,  disarticulation  op'  the  hu- 
merus, by  the  double  flop,  according  to  Hesselbach' s 
plan  ; r,  o,  Larrey's  improved  plan,  a double  flap, 
anterior , and  posterior. 
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FORE-ARM. 


Amputation  of  the  fore-arm  in  its  continuity . 
Notwithstanding  that  the  contrary  opinion 
has  been  avowed  by  respectable  authority, 
the  general  rule  of  removing  as  little  as  pos- 
sible' in  amputations  of  the  thoracic  limb,  is 
as  applicable  to  the  fore-arm  as  to  any  other 
part  of  the  superior  extremity.  It  is  quite 
true,  that  the  muscles,  which  are  thick  and 
full  at  its  upper  part,  become  gradually  thin- 
ner, and  more  tendinous,  towards  its  inferior 
third ; but  this  change  does  not  prevent  the 
formation  of  a good  stump,  and  there  may  be 
always  a sufficiency  of  skin,  the  staple,  generally 
speaking,  of  a good  cicatrix,  to  cover  the 
bones,  tendons,  &c.  In  this  amputation,  the 
circular,  flap,  and  oval  methods,  are  all  equally 
applicable. 

Circular  method. — For  this  operation  a slen- 
der bladed  catling,  and  a three-tailed  retrac- 
tor will  be  required.  There  should  be  also 
two  or  three  assistants  ; one  to  command  the 
circulation,  by  compressing  the  brachial  artery 
with  his  lingers  against  the  inside  of  the  hu 


to  be  sawed  com- 
pletely through  before 
the  ulna;  as  the  lat- 
ter, from  being  more 
largely  articulated  with 
the  humerus,  will  serve 
to  support  it.  Mal- 
gaigne  recommends 
the  middle  position, 
between  pronation  and 
supination,  for  sawing 
the  bones,  in  order 
that  they  may  be  di- 
vided on  the  same 
level  with  the  muscles ; 
for  if  the  bone  was 
sawn  in  pronation,  the 
radius  would  project 
beyond  the  ulna  in 
supination,  and  vice 
versa. 

Fi<r.  22.  Circular  amputation  of  the  fore-arm  (a, 
no.  1,  fig.  20);  the  radius  and  ulna  are  seen , the  c 
above  the  other , the  fore-arm  being  semi-prone. 


merus,  or  with  a garrot  and  pad  ; another  to 
support  the  diseased  hand  enveloped  in  a 
piece  of  linen  ; and  a third,  if  he  should  be 
required,  to  hold  the  fore-arm,  and  be  ready, 
as  soon  as  the  circular  incision  is  made,  to  re- 
tract the  skin.  The  fore-arm  is  presented  in 
pronation,  the  surgeon  takes  hold  of  it  above 
the  place  where  he  is  about  to  cut,  if  it  be 
the  left  arm— below,  if  it  should  be  the  right, 
and  makes  an  incision  all  round,  which  will 
lay  bare  the  fascia  ; the  assistant  retracts  the 
skin  to  the  extent  of  about  an  inch,  or  an  inch 
and  a half,  the  surgeon  assisting  him,  by  ra- 
pidly dividing  the  small  fibrous  bridles,  wher- 
ever they  impede  the  retraction.  Another 
circular  incision  divides  the  muscles  to  the 
bone  ; these  retract,  and  the  knife  is  used  to 
divide  the  interosseous  muscular  fibres,  both 
on  the  front  and  back  of  the  bones,  together 
with  the  ligament  extended  between  them. 
If  the  patient  be  very  young,  the  knife  used 
for  this  purpose  must  be  slender.  The  re- 
tractor is  then  applied,  the  middle  tail  be- 
tween the  radius  and  ulna,  and  the  muscles 
are  thus  drawn  back  and  protected.  We 
must  not  trust  too  much  to  the  retraction  of 
the  muscles  for  forming  a good  stump  ; it 
should  be  borne  in  mind,  that  the  muscles 
here  are,  for  the  most  part,  closely  adherent 
to  the  bones.  It  is,  therefore,  highly  impor- 
tant to  preserve  sufficient  skin  and  muscle, 
without  any  reference  to  what  may  be  gained 
by  retraction.  When  a difficulty  is  found  in 
dividing  the  muscles  and  tendons  in  the  inter- 
osseous spaces,  Cloquet  directs  the  knife  to 
be  passed  on  the  flat  between  them  and  the 
bones,  and  then  turning  the  edge,  to  divide 
them  transversely  from  within  outwards.  The 
periosteum  being  carefully  cut  along  the  track 
in  which  the  bones  are  to  be  sawed,  the  sur- 
geon commences  sawing  the  bones,  first  on 
the  radius,  and  then  on  the  ulna,  so  as 
to  saw  both  together.  The  radius  ought 


The  retractor  is  then  taken  off,  and  the 
two  arteries  sought  for  : the  interosseous 
will  seldom  require  a ligature.  In  tying  the 
vessels,  they  should  be  carefully  isolated  from 
their  accompanying  nerves.  The  line  of  re- 
union must  be  the  same  as  that  of  the  bones. 

Flap  method. — Grade  performs  this  opera- 
tion by  forming  a single  flap  from  the  ante- 
rior surface  ot  the  fore-arm.  His  mode  of 
proceeding  is  as  follows  : — a thin  knife  is 
passed  from  side  to  side  in  the  front  of  the 
bones,  and  a semi-elliptic  flap  is  formed  ; the 
skin  and  muscles  of  the  posterior  surface  are 
divided  down  to  the  bone  by  a semicircular 
transverse  incision  (c,  b,  a,  no.  1,  fig.  20).  The 
soft  parts  are  then  retracted,  and  the  bones  are 
sawed  in  the  usual  way. 

The  plan  with  two  flaps  is  preferred  to  it, 
and  is  performed,  according  to  Verm  ale’s  me- 
thod, at  any  part  of  the  fore-arm.  The  fore- 


Fig.  23, 


arm  being  in 
the  middle  state 
between  pro- 
nation  and  su- 
pination, the 
anterior  flap  is 
formed  first. 
The  strongest 
objection  to  this 
plan  arises  from 
the  liability  of 
the  two  ends  of 
the  bones  to 
protrude  at  the 
corner  of  the 
wound ; an  ob- 
jection from 
which  the  cir- 
cular method 
is  free.  It  may, 
however,  be  ob- 
served, that 


Fig.  23.  Double  flap  amputation  of  the  fore-arm. 
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though  the  circular  be  the  best,  as  a gene- 
ral method,  the  other  plans  will  be  often  of 
great  value  in  particular  cases. 

ELBOW-JOINT. 

Amputation  of  the fore-arm  at  the  elhow-joint. — 
The  objection  to  amputating  in  an  extensive 
articulation,  and  the  difficulty  attaching  to  the 
performance  of  the  operation  are  deemed, 
very  generally,  a sufficient  reason  for  pre- 
ferring the  amputation  in  the  continuity  of 
the  lower  third  of  the  humerus,  to  the  abla- 
tion of  the  fore-arm,  by  penetrating  into  the 
joint.  Setting,  however,  these  considerations 
aside,  we  are  ready  to  acknowledge,  that  it  is 
a great  advantage  to  save  the  lower  third  of 
the  humerus  ; and  that  the  operation  has 
been  attended  with  a fair  average  of  success. 

The  precise  situation  of  the  joint  is  readily 
ascertained,  by  the  lateral  prominences  of  the 
three  bones  that  form  it.  In  front,  the  heads 
of  the  radius  and  ulna  are  nearly  on  the  same 
level,  and  form  a transverse  line,  interrupted 
only  by  the  slight  elevation  of  the  coronoid 
process  of  the  ulna  ; and  hence  the  facility  of 
carrying  the  edge  of  the  knife,  at  one  stroke, 
into  the  joint.  The  operation  may  be  per- 
formed either  by  the  circular  or  flap  method. 

With  a single  flap. — The  fore-arm  being  in 
supination,  and  slightly  bent,  a long,  slender, 
double-edged  knife  is  passed  on  the  flat,  close 
to  the  bones  and  in  front  of  the  joint,  trans- 
versely, beginning  at  the  ulnar  side,  from  a 
little  below  the  tuberosity  of  the  humerus  on 
one  side  to  the  same  point  on  the  other ; the 
edge  of  the  knife  being  downwards,  a flap  is 
formed  of  about  three  inches  in  length,  by 
cutting  obliquely  downwards  and  outwards. 
Another  transverse  incision,  extending  from 
one  angle  of  the  base 
of  the  flap  to  the 
same  point  on  the 
opposite  side,  com- 
pletes, by  a semicir- 
cular sweep,  the  di- 
vision of  the  skin  and 
muscles  at  the  back 
of  the  joint.  The  an- 
terior flap  is  retrac- 
ted, the  knife  enters 
the  articulation  be- 
tween the  radius  and 
humerus,  cutting  the 
external  lateral  liga- 
ment, and  disarticu- 
lating the  radius ; the 
point  of  the  knife  is 
then  applied  to  the 
ligaments  that  con- 
nect the  ulna  and  hu- 
merus; those  of  the 
olecranon  are  most 
accessible  at  the  back 
of  the  joint. 

Fig.  24.  Flap  amputation  of  the  fore-arm  at  the  elbow- 
joint , the  flap  taken  from  the  soft  parts  on  the  front 
of  the  fore-arm ; the  articular  surfaces  of  the  humerus 
are  seen  at  the  back  part  of  the  wound. 


Dupuytren,  in  some  cases,  used  to  saw  off 
the  olecranon,  although  it  does  not  appear 
that  he  had  any  very  decided  motive,  either 
for  adopting  or  omitting  that  step.  It  is 
quite  certain  that  the  triceps  will  still  have 
the  power  of  moving  the  arm  after  the  olecra- 
non is  removed.  Its  removal  gives  more  re- 
gularity to  the  stump,  while  it  also  diminishes 
the  extent  of  the  wound.  The  saw  may  be 
made  to  attack  it,  either  from  front  or  back. 
Brasdor  used  to  form  the  posterior  flap  first. 

Velpeau’s  plan  combines  the  features  of  an 
amputation  in  the  continuity  and  in  the  con- 
tiguity, as  he  removes  the  coronoid  and  ole- 
cranon processes  of  the  ulna  with  the  saw. 
In  this  way  the  operation  is  freed  from  the 
difficulties  encountered  in  the  disarticulation 
of  the  ulna,  and  the  extent  of  wound  is  les- 
sened. 

Circular  method. — The  surgeon,  standing  on 
the  outside  of  the  arm,  makes  a circular  in- 
cision, from  an  inch  and  a half  to  two  inches 
below  the  joint,  cutting  down  to  the  fascia ; he 
then  dissects  the  skin  with  its  adipose  mem- 
brane up  to  the  level  of  the  articulation.  It 
is  then  retracted,  or  turned  back  by  an  as- 
sistant, and  the  muscles  are  cut  down  to  the 
bones.  The  lateral  ligaments  are  cut,  and 
the  bones  are  disarticulated,  by  pulling  the 
fore-arm  downwards  ; the  point  of  the  knife 
is  made  to  turn  round  the  olecranon,  and  the 
tendon  of  the  triceps  attached  to  it  is  cut 
through. 

Velpeau  gives  a decided  preference  to  the 
circular  method  in  amputation  of  the  fore-arm 
at  the  elbow-joint.  In  regard  to  the  ligature 
of  the  arteries,  it  makes  this  difference — that 
there  is  but  one  to  tie,  the  brachial ; whereas, 
in  the  flap  method,  where  the  muscles  are  cut 
for  three  or  four  inches  down  the  fore-arm, 
this  artery  is  cut  below  its  bifurcation.  The 
wound  which  is  made  chiefly  on  cutaneous 
parts  will  also  be  more  disposed  to  speedy 
union  and  less  to  suppuration. 

THE  ARM. 

The  humerus  is  a single  bone,  enveloped  on 
all  sides  with  muscles,  except  at  its  lower  part. 
These  muscles  may  be  classed  in  three  series : 
those  that  come  from  the  trunk  to  be  inserted 
into  it ; those  that  lie  upon  it  without  adher- 
ing to  ; and  those  that  cover  and  adhere  to  it. 
The  first  are  inserted  into  the  upper  part  of 
the  bone  ; the  second  into  the  fore-arm,  and 
the  last  belong  more  strictly  to  the  humerus 
itself. 

Larrey  objects,  but  seemingly  without  suf- 
ficient grounds,  to  amputation  being  per- 
formed at  the  upper  part  of  the  bone,  pre- 
ferring its  total  extirpation  by  amputating  in 
the  articulation  itself.  When  the  large  mus- 
cles of  tne  trunk  are  divided  in  amputating 
above  the  insertion  of  the  deltoid,  they  cer- 
tainly do  retract  to  a considerable  extent,  and 
the  supra-spinal  muscles  act  without  any  an- 
tagonizing control ; but  notwithstanding  this, 
the  inconvenience  which  Larrey  apprehends, 
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the  permanent  extension  of  the  remnant  of 
the  bone  does  not  ensue. 

The  biceps  being  unattached  to  the  bone, 
will,  when  divided,  retract  cousiderably,  the 
triceps  least  of  all.  These  points  are  impor- 
tant, and  should  be  borne  in  mind.  There  is 
no  point  of  the  humerus  at  which  amputation 
may  not  be  performed.  The  place  should  be 
regulated  by  the  extent  of  the  disease,  and 
the  rule  should  be  to  perform  the  operation 
as  low  as  it  will  allow. 

A knife  of  middling  length,  bistouri,  saw, 
and  a two  tailed  retractor  will  be  all  that  is 
required  for  the  operation. 

Circular  method. — The  patient  is  placed  in 
a sitting  posture,  with  his  arm  extended  at  a 
right  angle  from  the  trunk.  The  artery  being 
compressed  in  the  same  way  as  in  amputation 
of  the  fore-arm  ; the  surgeon  standing  on  the 
outside  of  the  limb,  if  it  be  the  right  arm— on 
the  inside  if  the  left.  The  first  circular  incision 
divides  the  skin  and  adipose  membrane  down 
to  the  fascia.  ( d , c,  or f e,  fig.  21).  The  assistant 
makes  his  retraction,  and  the  skin  may  be  turned 
inside  out,  or  reflected  for  some  way  up  the 
arm.  The  second  incision  made  on  a line 
with  the  reflected  skin  is  carried  clean  through 
all  the  muscles  to  the  bone.  As  the  biceps 
will  retract  more  than  the  other  muscles,  it 
may  be  divided  alone,  before  the  other  mus- 
cles are  cut.  A third  incision  will  divide  the 
fibres  attached  to  the  bone,  and  which  have 
retracted  least.  The  radial  nerve,  lying  to 
the  external  or  posterior  side  of  the  bone  and 
close  to  it,  should  be  clearly  divided  in  this 
last  incision.  The  retractor  is  then  applied, 
and  the  bone  is  sawed  through  in  the  usual 
way.  The  last  incision  of  the  muscles  should, 
in  general,  be  three  inches  higher  than  that 
which  divided  the  skin.  Some  surgeons  re- 
commend a still  further  detachment  of  the 
muscular  fibres,  to  the  extent  of  an  inch  up 
the  bone,  in  order  to  give  additional  security 
against  denudation  afterwards. 


Fig.  25. 


Fig.  25.  Circular  amputation  of  the  fore-arm  no. 

1,  fig.  20);  the  humerus  is  seen  surrounded  btj  the 
mrncles , the  arm  is  extended. 

The  brachial  artery  should  be  tied  ; it  will 
be  readily  found  on  the  inner  side  of  the  bone, 


between  the  biceps  and  triceps,  together  with 
its  two  satellite  veins,  and  the  median  nerve. 
If  any  of  its  branches  bleed,  they  should  be 
also  tied  or  twisted.  The  cicatrix  should  form 
a line  from  front  to  back ; or  it  may  be  oblique, 
and  the  lips  of  the  wound  brought  together 
accordingly.  Some  surgeons  unite  by  a trans- 
verse cicatrix. 

Flap  method — with  a single  flap. — Sabatier 
recommends  the  formation  of  a single  flap, 
when  amputation  is  performed  on  the  hume- 
rus, above  the  insertion  of  the  deltoid,  on  a 
level  with  the  axilla.  He  forms  a square  flap 
out  of  the  deltoid,  by  incisions,  two  longitu- 
dinal and  one  transverse.  This  flap  being  re- 
flected back  upon  the  joint,  a semicircular 
incision  divides  the  skin  and  muscles  on  the 
inside  of  the  limb  down  to  the  bone,  and  the 
bone  is  sawed  across.  In  this  amputation,  as 
there  is  no  room  for  commanding  the  artery, 
either  by  manual  compression  against  the  hu- 
merus or  by  the  tourniquet,  compression  should 
be  made  on  the  artery  above  the  clavicle, 
against  the  second  rib. 

With  two  flaps.  — (/,  e,  d,  no.  2,  fig.  20). 
This  is  a favourite  method  in  Germany,  hav- 
ing been  put  in  vogue  by  Langenbeck  and 
Grsefe,  the  heads  of  that  sect  of  surgeons  not 
improperly  named  Rapidists,  who  place  all  the 
glory  of  an  operation  in  the  rapidity  of  the 
performance,  and  estimate  its  perfection  in  the 
inverse  ratio  of  its  duration. 

The  assistant,  drawing  the  skin  tightly  up, 
the  flaps  are  formed  in  the  usual  way,  and 
may  be  either  lateral,  or  anterior  and  pos- 
terior. They  are  cut  to  the  length  of  three 
or  four  inches. 


Fig.  26. 


Fig.  26.  Double  flap  amputation  of  the  arm  just  below 
the  insertion  of  the  deltoid:  the  large  vessels  and 
nerves  are  exposed,  on  the  surface  of  the  internal  flap  ; 
the  sawed  extremity  of  the  bone  is  seen  in  the  midst  of 
the  soft  parts  on  the  line  of  union  of  the  twojbxps. 

The  oval  method  has  been  resorted  to  by  Mr. 
Guthrie,  in  amputating  the  humerus  as  high 
up  as  the  axilla.  The  mode  of  making  his  in- 
cisions is  the  same  as  that  employed  by  him 
in  his  amputation  at  the  shoulder-joint,  ex- 
cept that  the  angle  of  the  V does  not  ascend 
to  the  acromion. 
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The  circular  method  for  amputating  the 
arm  is  preferable  to  any  of  the  other  modes, 
more  especially  when  a sufficient  quantity  of 
integument  can  be  preserved.  In  particular 
cases,  however,  as,  for  instance,  when  the  skin 
has  been  extensively  destroyed,  the  advan- 
tage may  be  turned  in  favour  of  the  other 
methods. 

SHOULDER-JOINT. 


Fig.  27. 


Fig.  27  shows  the  lines  of  incision  forming  the  flaps  in 
amputation  at  the  shoulder-joint,  as  performed  by 
several  eminent  surgeons : a,b,c,  double  flap  ( Dupuy- 
tren  ) ; d,  e,f  do  uble  flap  ( Lisfranc ) ; g,  h , i,  double 
flap  ( Guthrie ) ; i,  k , l,  double  flap  ( Dupuytren ) ; 
m,  n,  o,  single  internal  flap  ( Ledran ) ; p,  q,  r,  cir- 
cular and  perpendicular  incision  ( JJ.  Bell ) ; s,  t,  u , 
triple  flap  ( Broinfleld ) ; v,  w,  x,  the  oval  method 
( S'coutetten  and  Cornuau  ). 

This  articulation  differs  considerably  as  to 
form  and  composition  from  any  other  in  the 
body.  The  head  of  the  humerus  presents  the 
form  of  a hemisphere,  which  is  rather  applied 
against,  than  fitted  to  the  glenoid  cavity  of 
the  scapula,  not  more  than  one  third  of  it 
being  received  into  that  articular  depression. 


A loose  capsular  ligament,  attached  to  the  cir- 
cumferences of  each  of  the  articular  surfaces, 
completes  the  articulation.  Large  muscles 
from  the  front  and  back  of  the  trunk  give 
strength  and  support  to  the  joint,  while  two 
bony  projections,  the  coracoid  and  acromion 
processes,  united  by  a strong  horizontal  liga- 
ment, afford  protection  above.  The  half  arch 
thus  formed  projects  more  than  an  inch  be- 
yond the  glenoid  cavity,  and  may  serve  as  a 
guide  to  the  articulation.  These  two  pro- 
cesses often  remain  for  a long  time  unossified  ; 
a circumstance  to  be  borne  in  mind,  on  ac- 
count of  the  facility  it  will  afford  the  surgeon 
for  disarticulating  the  head  of  the  humerus  in 
young  subjects. 

It  will  be  gathered  from  this  brief  descrip- 
tion, that  the  projection  of  the  acromion  and 
coracoid  processes  is  at  once  a guide,  and  an 
obstacle  to  the  operator ; and  that  as  they 
over-shoot  the  joint  so  much,  it  will  be  ne- 
cessary to  preserve  a large  portion  of  soft 
parts  to  cover  them. 

Amputation  at  the  shoulder-joint. — The  pecu- 
liarity in  the  form  of  the  shoulder-joint,  and 
the  abundance  of  soft  parts  that  surround  it, 
have  given  rise  to  great  variety  in  the  modes 
proposed  for  the  performance  of  amputation  at 
this  point.  The  circular,  flap,  and  oval  methods 
distinctively,  or  steps  combined  from  all  three 
have  been  employed,  according  to  the  fancy 
of  the  operators.  Indeed,  it  may  be  said,  for 
this  amputation,  that  each  surgeon  has  a me- 
thod of  his  own.  We  shall  only  notice  those 
most  commonly  practised. 

With  a double  flap. — The  flaps  are  formed 
variously,  according  to  the  modification  of  the 
flap  method  that  may  be  adopted.  All  the 
modifications,  however,  may  be  reduced  to 
two  classes,  according  as  the  wound  has  a 
transverse  or  a vertical  direction.  Lafaye’s 
plan,  which  was  an  improvement  upon  that  of 
Ledran  and  Garengeot,  is  practised  in  the 
following  manner: — The  patient  is  seated  on 
a chair,  and  the  arm  is  held  extended  in  the 
horizontal  position.  The  surgeon  makes  a 
transverse  incision  on  a line  corresponding 
with  the  insertion  of  the  deltoid.  Two  other 
incisions,  one  internal,  from  the  tip  of  the 
coracoid  process,  the  other  external,  from  just 
behind  the  acromion,  are  carried  down  to  the 
extremities  of  the  first  incision.  A square 
flap  is  thus  formed,  which,  being  dissected  up 
the  articulation,  is  laid  open.  The  capsular 
ligament  is  cut  under  the  head  of  the  hume- 
rus, which,  on  the  arm  being  raised,  is  at  once 
luxated.  The  operator  thus  obtains  room  to 
tie  the  axillary  artery  high  up ; which  done, 
he  detaches  the  arm  from  the  trunk.  Sur- 
geons, at  the  present  day,  do  not  tie  the 
artery  before  terminating  the  operation  ; they 
prefer  stopping  the  circulation  by  causing  the 
lower  flap  to  be  compressed  by  the  hands  of 
an  assistant.  The  loss  of  blood  is  thus  pre- 
vented fully  as  well,  while  the  dismember- 
ment is  more  prompt. 

Dupuytren's  plan  differs  from  that  of  Lafaye 
in  the  manner  of  forming  the  deltoid  flap. 
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The  whole  bulk  of  this  muscle  is  gTasped,  and 
lifted  from  the  side  of  the  humerus  ; a double 
edged  catling  is  then  passed  immediately  be- 
low the  acromion  under  the  muscle,  which  it 
detaches,  at  a single  incision,  from  the  bone  to 
the  required  extent  (b,a,  fig.  27).  The  arm  is 
then  quickly  brought  from  the  horizontal  into 
parallelism  with  the  trunk.  By  successive 
rotatory  movements  of  the  head,  the  tendons 
of  the  muscles  round  the  joint  are  made 
tense  and  divided,  beginning  by  those  on 
the  back  of  the  joint.  The  head  of  the  bone 
is  luxated,  the  assistant  pinches  up  the  lower 
flap,  and  the  limb  is  detached,  as  in  Lafaye’s 
method,  by  cutting  the  attachments  of  the 
pectoralis  major,  and  latissimus  dorsi,  ( b , c,  fig. 
27).  This  plan  is  more  simple  and  expedi- 
tious than  that  of  Lafaye,  while  its  result  is 
the  same. 


Fig.  28. 


Fig.  28.  Double flap,  a superior  and  inferior  one , for 
amputating  the  arm  at  the  shoulder-joint:  the  large 
vessels  and  nerves  are  exposed  on  the  surface  of  the 
inferior  flap ; the  glenoid  cavity  of  the  scapula  is  seen 
in  the  midst  of  the  soft  parts,  a little  below  the  line  of 
junction  of  the  flaps. 

The  method  of  forming  the  deltoid  flap 
may  also  be  reversed.  Mr.  Cline  used  to  cut 
the  deltoid  from  its  attachment  up  to  the 
articulation,  through  which  he  passed  the 
knife  with  amazing  rapidity,  and  finished  the 
incision  by  forming  the  under  flap.  In  his 
operation,  the  whole  seemed  to  be  effected  in 
one  stroke.  He  made  compression  of  the 
artery  on  the  first  rib.  To  do  it  well  requires 
great  habit ; but  it  will  be  found  more  expe- 
ditious even  than  Dupuytren’s. 

Lisfranc' s plan. — The  patient  is  seated  on  a 
chair  ; one  assistant  stands  behind  him  ready 
to  compress  the  artery  in  the  inferior  flap, 
another  at  his  side  to  reflect  the  deltoid  flap. 
The  limb  is  drawn  slightly  towards  the  trunk, 
or  allowed  to  hang  down.  The  surgeon,  stand- 
ing in  front  or  at  the  side,  passes  the  point  of 
his  narrow  double-edged  knife  into  the  trian- 
gular space  existing  between  the  coracoid 
process  and  the  anterior  and  outer  edge  of  the 
clavicle,  in  a direction  somewhat  oblique  from 
above  downwards,  passing  under  the  acro- 


mion ; before  it  reaches  the  axilla,  the  handle 
is  raised  as  much  as  possible,  so  as  to  make 
the  point  come  out  very  low  down,  and 
within  the  posterior  border  of  the  axilla.  He 
then  lays  firm  hold  of  the  arm  and  draws  it 
downwards,  in  order  to  separate  the  articular 
surfaces  ; the  edge  of  the  knife  near  the  han- 
dle is  next  disengaged  from  the  point  of  the 
acromion  process  by  depressing  it,  cutting 
towards  the  coracoid  process,  and  then  direct- 
ing the  edge  of  the  knife  downwards  on  the  out- 
side of  the  arm,  he  forms  a flap  about  three  or 
four  inches  long  ( e , d,  fig.  27),  which  is  immedi- 
ately reflected  back  by  the  assistant.  In  this 
first  incision  the  articulation  has  been  laid  open ; 
the  head  of  the  humerus  is  now  raised,  and 
the  knife  is  passed  through  the  joint  to  the 
inner  side ; the  other  assistant  seizes  the 
lower  flap  above  the  edge  of  the  knife,  makes 
a sign  to  the  surgeon  that  he  commands  the 
artery,  who  then  cuts  on  the  inside  of  the 
humerus  to  form  the  lower  flap  (e,f,  fig.  27). 

This  plan  belongs  exclusively  to  Lisfranc. 
It  has  also  been  reversed  both  by  Champesme 
and  Lisfranc  himself.  When  the  operation 
is  performed  according  to  this  plan,  the  point 
of  the  knife  is  made  to  enter  within  the  bor- 
der of  the  axilla,  the  blade  ascending  obliquely, 
so  as  to  form  an  angle  of  from  30°  to  35°  with 
the  axis  of  the  shoulder,  the  edge  turned  a little 
in  front,  and  coming  out  in  the  coraco-clavicular 
space,  in  front  of  the  acromion.  The  arm  is 
then  pulled  downwards,  and  the  point  of  the 
knife  is  pressed  towards  the  coracoid  process, 
so  as  to  free  it  from  the  anterior  point  of  the 
acromion ; the  flap  is  then  formed  as  before. 

The  first  mode  will  be  most  easily  followed 
in  amputating  the  right  arm  ; the  second  may 
be  employed  for  the  amputation  of  the  left. 
This  operation  is  performed  with  great  ra- 
pidity, and  the  disarticulation  is  easily  effected, 
owing  to  the  division,  by  the  first  incision  of 
the  tendons  that  cover  the  back  of  the  joint. 

With  three  flaps. — Larrey  has  performed 
amputation  frequently  in  the  shoulder-joint 
by  the  following  method  : — The  arm  being 
carried  a little  away  from  the  trunk,  the  sur- 
geon commences  a longitudinal  incision  at  the 
point  of  the  acromion,  prolonging  it  down- 
wards in  the  middle  of  the  deltoid,  for  three  or 
four  inches,  and  dividing  this  muscle  into  two 
equal  parts,  (a,  b,  fig.  27)  ; the  arm  is  then  put  in 
the  horizontal  position  ; and  the  knife  is  passed 
from  the  first  incision,  first  behind  the  humerus, 
(a,  c),  then,  in  front  ( a,d ),  till  the  point,  in  both 
instances,  shows'  itself  within  the  correspond- 
ing border  of  the  axilla ; and  two  small  flaps 
are  thus  cut,  which  the  assistants  immediately 
raise  and  reflect.  The  articulation  thus  laid 
bare  above  is  opened,  and  the  knife  carried  on 
the  axillary  side  of  the  humerus  ; time  being 
given  for  the  assistant  to  command  the  artery, 
the  inferior  flap  is  formed  in  the  usual  way. 

In  forming  the  first  two  flaps,  the  circum- 
flex artery  may  be  divided  ; in  that  case,  the 
assistant,  who  has  charge  of  the  flap,  must  stop 
the  haemorrhage  by  compressing  it  with  his  fin- 
gers, so  that  the  surgeon  shall  not  be  diverted 
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from  pursuing  the  remaining  steps  of  the  ope- 
ration. 


/ / 

Fig.  29.  Larrey's  triple  flap  for  amputation  at  the 

shoulder-joint.  No.  2 shows  the  lines  of  the  incisions  ; 

No.  1,  a,  b,c,b,  the  wounds  cicatrized. 

Oval  method. — Mr.Guthrie  has  recommended 
this  method  of  operating  at  the  shoulder-joint. 
The  operation  is  performed  in  the  following 
manner  : — As  the  two  incisions  (i,  h, y,  fig.  27 ) 
to  form  the  V unite  at  the  acromion,  they  are 
both  begun  from  this  point.  The  surgeon, 
placing  himself  outside  the  patient,  carries  the 
arm  a little  away  from  the  trunk.  He  makes 
the  first  incision,  at  the  back  of  the  joint, 
directing  the  knife  obliquely  from  the  acro- 
mion, and  carrying  out  the  point  within  the 
corresponding  border  of  the  axilla,  at  its  lower 
part.  He  then  makes  another  from  the  an- 
terior border  of  the  axilla,  to  the  point  of  the 
acromion.  These  flaps  are  both  turned  and 
held  back,  and  the  articular  capsule  is  exposed 
at  its  upper  and  back  part.  It  is  then  laid 
open  and  the  head  of  the  bone  luxated.  The 
knife  is  carried  to  its  axillary  side,  and  the 
assistant  holding  the  artery  compressed  in  his 
fingers,  the  separation  of  the  limb  is  completed 
by  cutting  downwards  ; the  basis  of  the  V 
being  thus  the  last  part  on  w'hich  the  knife  is 
made  to  act. 


Fig.  30,  Mr.  Guthrie's  method,  of  amputating  at  the 
shoulder-joint , modified  by  Velpeau.  The  head  of 
the  humerus  is  seen  disarticulated,  and  the  knife , car- 
ried to  the  inside,  is  ready  to  separate  the  limb  from 
the  trunk.  The  assistant's  thumb,  inserted  deep  into 
the  wound,  is  compressing  the  artery,  by  grasping  the 
flap  between  his  thumb  and  fingers. 


Mr.  Guthrie’s  method  is  also  practised  by 
making  the  incisions  from  the  surface  to  the  ar- 
ticulation ; first,  dividing  the  integument  only, 
retracting  it,  and  then  cutting  the  muscles. 
When  the  shoulder  is  very  full,  this  plan  will 
afford  additional  facility.  Velpeau  alludes  to  a 
difficulty  which  is  encountered  in  opening  the 
capsular  ligament,  which,  unless  thrown  on 
the  stretch,  yields  before  the  edge  of  the 
knife,  and  remains  undivided.  It  will  be  ob- 
viated in  the  manner  already  described,  either 
by  pulling  the  arm  downwards,  or  by  rotating 
the  head  of  the  bone,  and  tightening  the  cap- 
sule and  tendons  upon  it.  The  oval  method 
differs  but  little  from  the  triple  flap  method 
of  Larrey.  If  the  circumflex  artery  is  opened 
in  the  first  incision,  the  assistant,  in  holding  back 
the  flap,  must  command  it,  as  in  Larrey’s  plan. 

Circular  method. — Alanson’s  plan  for  per- 
forming this  operation  is,  an  incision,  which 
divides  the  integuments  only,  encircling  the 
arm,  between  three  and  four  inches  below  the 
acromion.  An  assistant  retracts  the  skin  ; 
the  deltoid  is  then  cut  obliquely  from  below 
upwards,  until  the  articulation  is  reached ; 
another  incision  opens  the  capsule,  and  cuts 
the  tendon  of  the  biceps.  Arrived  at  this 
stage  of  the  operation,  modern  surgeons  cause 
the  artery  to  be  compressed  before  the  soft 
parts  in  which  it  lies  imbedded  are  cut.  The 
capital  fault  of  the  circular  method,  as  prac- 
tised by  Alanson  and  Garengeot,  was  that 
they  previously  resorted  to  the  ligature  en 
masse.  This  operation  by  circular  incision  is 
difficult ; but  the  result,  as  regards  a good 
stump,  is  perhaps  the  best  that  can  be  ob- 
tained. 

The  amputation  at  the  shoulder-joint  is  not 
an  operation  of  so  modern  a date  as  has  been 
supposed.  Laroque  relates  a case  in  which  it 
was  performed,  in  1686,  for  gangrene  of  the 
limb  : — “ The  surgeon  had  taken  a small  saw 
to  amputate  the  humerus,  but  perceiving  that 
it  was  loose  in  its  articulation  with  the  shoul- 
der, he  drew  on  it  with  some  force,  and  the 
bone  came  out  of  its  socket ; after  which,  the 
boy  recovered  quickly.”  But  though  the  idea 
of  it  might  have  frequently  occurred,  it  was 
not  put  in  execution  till  the  time  of  Ledran. 
The  simple  method  of  commanding  the  axil- 
lary artery,  by  compressing  it  in  the  flap,  has, 
doubtless,  had  a share  in  obtaining  for  it  much 
of  the  favour  which  it  enjoys  at  the  present 
day.  It  cannot  now  be  ascertained  to  whom 
we  are  indebted  for  this  improvement ; but  it 
is  mentioned  by  Pojet  in  1759,  and  by  Ber- 
trandi  in  1763. 

From  the  great  number  of  modifications  of 
the  different  methods  applicable  to  this  am- 
putation, it  may  be  inferred,  that  although 
there  is  none  which  deserves  an  exclusive 
preference,  yet,  that  each  may  possess  advan- 
tages according  to  the  nature  of  the  case, 
which  will  render  it  more  eligible  than  any 
other.  With  the  general  descriptions  given 
above,  the  selection  of  the  method,  or  the 
combination  of  different  modifications  best 
suited  to  the  particular  case,  may  be  safely 
entrusted  to  the  practitioner’s  own  judgment. 
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For  the  prevention  of  haemorrhage,  the  pre- 
liminary ligature  en  masse,  as  practised  by 
Ledran  and  Garengeot,  is  now  totally  laid 
aside.  The  axillary  artery  is  first  secured, 
next  the  circumflex,  and  then  any  smaller  ves- 
sels that  are  found  to  give  blood.  The  dress- 
ing is  performed  in  the  usual  way  by  the  con- 
frontation of  the  flaps,  or  lips  of  the  wound. 
It  should  be  rendered  compressive  from  the 
trunk  towards  the  stump,  with  a view  to  pre- 
vent pus  from  fusing  in  that  direction. 

SHOULDER. 

Although  the  proposal  to  remove  parts  of 
the  scapula  or  clavicle,  when  diseased,  may 
seem  a bold  one,  it  has  been  effected,  both 
by  accident  and  by  operation,  without  de- 
stroying life.  Larrey  has,  in  several  instances, 
removed  with  complete  success  a large  por- 
tion both  of  the  scapula  and  clavicle.  Mr. 
Cumming  performed  the  entire  ablation  of 
the  shoulder,  in  the  Antigua  Hospital  in  1808, 
and  the  patient  recovered  perfectly.  Many 
cases  are  also  recorded,  in  which  the  shoulder 
was  torn  from  the  body  by  machinery,  and 
the  patients  nevertheless  recovered. 

Whenever  a portion  of  these  bones  is  to  be 
removed  by  the  surgeon,  he  must  trust  to  his 
experience  and  anatomical  knowledge : to 
those  resources,  in  a word,  which  qualify  him 
for  undertaking  and  carrying  through  a sur- 
gical proceeding  for  which  no  precise  rule  can 
be  laid  down,  every  step  of  which,  from  be- 
ginning to  end,  being  dependent  on  the  na- 
ture of  the  case.  The  preservation  of  suffi- 
cient soft  parts  to  cover  the  stump  well  is  an 
important  point,  and  wherever  it  can  be 
effected,  by  adhering  to  ordinary  rules,  the 
surgeon  should  be  guided  by  them. 

INFERIOR  EXTREMITY. 

Amputations  are 
performed  on  the 
abdominal  limb, 
either  in  the  con- 
tinuity or  in  the 
contiguity.  The 
object,  however, 
which  recommends 
amputations  in  the 
contiguity  so  exten- 
sivelyin  the  thoracic 
limb,  namely,  the 
preservation  of  as 
much  as  possible, 
is  by  no  means  so 
imperative  in  the 
case  of  the  lower 
limb. 

Fig.  31  represents  the  lines  of  incision  made  in  amputa- 
tions of  various  portions  of  the  foot : a,  h,  the  dorsal 
incision  for  Chopart's  amputation ; c,  d,  the  dorsal 
incision,  for  amputation  of  the  metatarsal  bones,  from 
their  aHicidations  with  those  of  the  carpus ; e,  f the 
dorsal  incision for  the  amputation  of  all  the  phedanges ; 
g,  h,  s,  two  oblique  incisions  for  removing  the  great 
toe  by  the  oval  method  ; s,  k,  l,  two  similar  incisions 
for  the  removal  of  the  next  toe;  n , m,f,  two  oblique 
incisions  for  the  amputation  of  the  little  toe  ; the 
prolongation  of  the  line,  m,  f shores  the  manner 


in  which  the  flesh  of  the  sole  of  the  foot  spreads 
beyond  and  under  the  toes.  All  these  transverse  lines 
appear  nearer  to  each  other , on  account  of  the  foot 
being  foreshortened. 

Amputation  of  the  first  phalanx  of  the  great 
toe. — When  the  disease  affecting  the  ungual 
phalanx  of  the  great  toe  has  spared  the  soft 
parts  on  the  plantar  surface,  and  a sufficient 
flap  can  be  formed,  it  will  be  proper  to  remove 
the  phalanx  only.  The  same  rule  applies 
as  in  the  amputation  of  the  first  phalanx  of 
the  thumb,  allowing  merely  for  the  larger  size 
of  the  articular  surfaces  of  the  toe : to  de- 
scribe the  mode  of  proceeding  would  there- 
fore be  a repetition. 

Amputation  of  the  toes  in  the  articulations  of 
the  phalanges  with  the  metatarsal  bones. — The 
phalanges  of  the  toes  are  so  short,  and  their 
removal  impedes  so  little  the  functions  of  the 
foot,  that,  with  the  exception  of  the  great  toe, 
the  surgeon  has  no  object  in  saving  the  first 
phalanx,  even  when  the  disease  or  injury  is 
limited  to  the  second,  and  he  therefore  per- 
forms the  amputation  at  their  articulations 
with  the  bones  of  the  foot. 

The  junction  of  the  toes  with  the  meta- 
tarsal bones  is  marked  on  the  dorsal  surface 
of  the  foot  by  a depression.  The  transverse 
line  on  the  plantar  sur- 
face is  also  much  deeper 
than  in  the  hand,  ow- 
ing to  the  prominence 
or  fulness  of  the  sole 
of  the  foot,  which  ad- 
vances here,  as  it  were, 
under  the  toes.  The 
same  methods  of  effect- 
ing disarticulation  are 
practicable,  as  in  the 
case  of  the  fingers  ; but 
their  execution  is  not 
quite  so  easy.  The 
oblique  method  is  per- 
haps the  best. 

Fig.  32.  Lisf ranc's  plan  for  removing  all  the  toes  toge- 
ther ; the  ends  of  the  metacarpal  bones  are  seen  in  the 

wound ; the  flap  is  formed  from  the  soft  parts  in  the 

sole  of  the  foot. 

Lisfranc’s  plan  of  removing  the  fingers  by 
the  flap  method  is  applicable  also  to  the  toes, 
either  singly  or  together. 

Amputation  of  the  great  toe  in  its  articulation  with 
the  metatarsal  bone. — The  propriety  of  perform- 
ing this  operation  has  been  a subject  of  discus- 
sion. It  has  been  urged  on  the  one  hand,  that 
when  the  great  toe  is  removed,  it  is  difficult  to 
obtain  a sufficient  covering  for  the  head  of  the 
metatarsal  bone,  on  account  of  its  great  size, 
and  that  the  cicatrix  is  exposed  to  painful  fric- 
tion ; and  for  these  reasons,  that  an  operation 
in  the  continuity  of  the  metatarsal  bone  is 
much  to  be  preferred.  On  the  other,  it  is 
maintained  that  the  head  of  the  bone  ought 
to  be  preserved  on  account  of  its  importance 
to  the  due  performance  of  the  functions  of  the 
foot,  and  that  its  removal  will  cause  the  foot 
to  turn  in.  With  due  care,  however,  in  per- 
forming the  operation,  a sufficient  covering 
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ran  almost  always  be  procured.  If  the  dis- 
ease did  not  extend  as  high  up  as  the  articu- 
lation, the  surgeon  might  easily  avoid  the 
difficulty  of  procuring  a sufficient  covering  for 
the  articular  head  of  the  metatarsal  bone,  by 
amputating  in  the  continuity  of  the  first  pha- 
lanx in  the  same  way,  as  if  he  was  operating 
on  the  thumb.  The  small  sesamoids  may  be 
left  in  the  flap. 

Fig.  33. 


Fig.  33.  Amputation  of  the  great  toe  in  its  articulation 
with  the  first  metatarsal ; a great  part  of  the  flap  has 
been  taken  from  the  skin  and  soft  parts  on  both  sides  of 
the  toe. 

Amputation  of  the  little  toe  in  its  articulation 
with  the  metatarsal  hone. — Should  the  oval 
method  be  inapplicable  the  flap  may  be  formed 
from  the  side  of  the  toe,  as  in  the  accompany- 
ing figure. 

Fig.  34. 


Fig.  34.  Amputation  of  the  little  toe  in  its  atiiculation 
with  the  fifth  metatarsal;  the  flaps  taken  from  the  skin 
and  soft  parts  on  both  sides  of  the  toe. 


Amputation  of  the  metatarsal  bones  in  the  con- 
tinuity.-— These  bones  are  more  closely  set 
together  than  their  analogues  in  the  hand, 
and  hence  a greater  difficulty  in  using  the 
saw,  more  especially  on  the  three  central 
ones. 

Metatarsal  bone  of  the  great  toe. — At  the 
present  day  no  surgeon  thinks  of  attacking 
this  bone  in  its  tarsal  articulation,  for  a dis- 
ease which  can  be  removed  by  sawing  the 
bone  in  its  continuity,  particularly  since 
Richerand’s  method  of  sawing  it  obliquely 
has  put  an  end  to  the  inconveniences  which 
used  to  arise  from  its  transverse  section. 
Nor,  on  the  other  hand,  does  any  one  now 
maintain,  that  the  metatarsal  bones  should  be 
attacked  in  their  continuity  for  a disease, 
which  is  removable  by  amputating  at  their 
articulations  with  the  toes. 

As  was  stated  of  the  metacarpal  bones,  the 


metatarsal  bone,  supporting  the  great  toe,  has 
been  removed,  without  extirpating  the  toe 
itself.  But  this  class  of  operations  belongs  to 
the  article  Resection,  to  which  the  reader 
is  referred. 

The  flesh  is  so  unyielding  under  this  bone, 
that  it  cannot  well  be  pinched  out  into  a bulky 
flap,  allowing  the  knife  to  run  down  the  side 
of  the  bone,  as  when  we  amputate  the  corre- 
sponding bone  of  the  thumb  ; it  will,  there- 
fore, be  better  to  make  an  incision  along  the 
side  of  the  bone,  and  penetrating  to  it  through- 
out its  entire  length,  until  it  reaches  the  pha- 
lanx ; the  soft  parts  are  then  detached  from 
the  dorsal  and  plantar  surfaces  of  the  bone. 
These  flaps  are  then  held  back  towards  the 
fibular  side  of  the  foot,  so  as  to  allow  the 
knife  to  pass,  at  the  upper  part  of  the  wound, 
into  the  interosseous  space  without  wounding 
the  edges,  either  above  or  below  the  foot ; 
the  knife  is  then  carried  rapidly  along  the  in- 
side of  the  metatarsal  bone,  until  it  comes 
clear  out  at  the  interdigital  commissure.  The 
bone  is  next  cleared  of  the  soft  parts  still  ad- 
hering to  it,  and  a peace  of  wood,  pasteboard, 
or  a linen  compress  in  several  folds,  being 
placed  in  the  angle  at  the  upper  part  to  pro- 
tect the  foot,  the  saw  is  carried  through  the 
bone,  in  an  oblique  direction  from  within  out- 
wards and  forwards.  The  arteries  are  tied, 
the  flaps  brought  together,  and  a compressive 
dressing  applied. 

Fig.  35. 


Fig.  35.  Amputation  of  the  metatarsal  bone  of  the  great 

toe  in  the  continuity ; the  flap  is  thrown  back  towards 

the  heel , and  the  bone  is  seen  sawed  in  splice. 

Oval  method. — When  this  method  is  re- 
sorted to,  as  it  almost  always  is,  a dorsal  in- 
cision, beginning  at  the  upper  part  of  the  bone, 
is  carried  down  to  the  digito-plantar  line  that 
marks  on  the  plantar  surface  the  junction  of 
the  toe  and  sole  of  the  foot ; the  incision  con- 
tinues in  this  line,  till  it  reaches  the  commis- 
sure, which  it  divides,  and  ascending  on  the 
inside  of  the  bone,  joins  the  first  incision  ob- 
liquely, a little  below  the  point  where  it  com- 
menced ( g , h,  s, — s,  Ic,  l, — n,  m,  f fig.  31). 
The  soft  parts  are  then  detached  from  the 
bone  above,  and  it  is  sawed  obliquely  through, 
as  before. 

Amputation  of  the  fifth  metatarsal  bone  in  its 
continuity. — The  reasons  that  bind  the  sur- 
geon to  operate  in  the  continuity  of  the  first 
metatarsal  bone  no  longer  have  the  same  co- 
gency in  the  case  of  the  fifth.  Its  removal  at 
the  articulation  leaves  but  little  or  no  defor- 
mity, the  disarticulation  is  easily  effected,  and 
the  portion  of  bone  that  would  be  preserved 
by  operating  in  the  continuity  can  be  but  of 
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little  use.  If,  however,  the  surgeon  should 
prefer  it,  the  bone  should  be  sawed  in  splice, 
in  the  same  manner  as  recommended  for  the 
first  metatarsal  (fig.  35). 


Fig.  36.  Amputation  of  the  metatarsal  bone  of  the  little 
toe  in  the  continuity ; the  flap  is  thrown  back  towards 
the  heel,  and  the  bone  is  seen  sawed  in  splice. 


The  oval  method,  performed  as  already  de- 
scribed for  the  little  finger,  will  be  the  most 
suitable. 

Amputation  of  the  middle  metatarsal  bones  in 
the  continuity. — The  rules  laid  down  for  the 
removal  of  the  metacarpal  bones  to  which  the 
reader  is  referred,  arc  again  strictly  applicable 
to  the  metatarsals.  The  bones  are  to  be 
sawed  off,  one  after  the  other,  and  the  same 
precautions  should  be  taken  to  prevent  the 
fusing  of  pus  along  the  tendinous  sheaths. 


Fig.  37. 


Fig.  37.  Amputation  of  the  middle  metatarsal  bone  in 
the  continuity.  The  small  fig.  shows  the  bone  and  toe 
that  have  been  removed;  the  bone  has  been  salved 
transversely,  which  is  not  so  advantageous  as  the  splice 
section. 

PARTIAL  AMPUTATIONS  OF  THE  FOOT. 

Prior  to  the  establishment  of  partial  ampu- 
tations of  the  foot  as  a rational  surgical  pro- 
ceeding, the  only  resource  for  the  lesions, 
which  are  now  treated  by  this  form  of  ope- 
ration was  the  amputation  of  the  leg  itself ; 
a resource  involving  the  loss  of  all  the 
sound  parts  between  the  place  to  which  the 
disease  was  limited  and  the  leg.  The  suc- 
cessful results  of  attempts  to  save  the  wrist, 
by  partial  amputations  of  the  hand,  at  length 
opened  the  eyes  of  surgeons  to  the  possibility 
of  avoiding  the  unnecessary  sacrifice  of  the 
ankle  and  heel.  It  was  not,  however,  till  the 
time  of  Chopart  that  the  process  began  to  ob- 
tain confidence. 

Partial  amputations  of  the  foot  are  men- 
tioned by  Garengeot  as  performances  of  great 
difficulty,  from  the  number  and  irregularity  of 
the  joints  and  ligaments. 


These  amputations  are  performed  at  two 
particular  points : in  the  articulation  of  the 
astragalus  and  os  calcis,  with  the  scaphoid  and 
cuboid  ; and  at  the  junction  of  the  metatarsal 
with  the  tarsal  bones.  Sharp  and  Hey  were 
among  the  early  advocates  of  these  disarticu- 
lations ; but,  although  they  may  have  been 
executed  by  others  prior  to  that  period,  the 
operation  is  first  mentioned  as  having  been 


Fig.  38. 


successfully  performed 
in  this  country  by  Mr. 

Turner  of  North  Yar- 
mouth, in  1787'.  It  was 
also  performed  in  1789 
by  Baron  Percy,  and 
in  1793  by  Larrey. 

Those,  however,  who 
had  performed  it  suc- 
cessfully, described  it 
vaguely,  and  almost  in 
terms  of  discourage- 
ment to  those  who 
might  be  disposed  to 
imitate  them.  In  con- 
sequence of  which,  the 
partial  amputation  of 
the  foot  did  not  receive 
all  the  attention  it  de- 
served until  the  year 
1815,  when  the  pre- 
sentation of  an  able  me- 
moir by  Lisfranc  to 
the  Institute  of  France, 
made  it  a subject  of 
discussion. 

Fig.  38.  Skeleton  of  the  foot.  The  articular  interlines 
are  shown  very  distinctly,  and  ivill  serve  as  useful 
guides  in  studying  the  partial  amputations  of  the  foot. 


Amputation  of  the  metatarsal  bones  in  their 
articulations  with  the  bones  of  the  tarsus. — These 
articulations  range  the  foot  transversely,  but 
in  a line  extremely  irregular  and  intricate. 
The  bones  composing  this  line  of  junction  are 
the  three  cuneiforms,  and  the  cuboid  on  the 
one  hand,  with  the  five  metatarsals  on  the 
other.  The  obliquity  of  the  line  is  so  great, 
that  its  commencement  at  the  inside  of  the 
foot  is  nearly  an  inch  farther  forward  than 
its  termination  on  the  side  of  the  little  toe. 
The  prominence  of  the  tarsal  end  of  the 
metatarsal  bone  of  this  toe  will  serve  as  a 
guide  to  the  interline  that  separates  this  bone 
from  the  cuboid.  If  a line  be  drawn  from  this 
point  straight  across  to  the  inside  of  the  foot, 
the  interline  separating  the  metatarsal  of  the 
great  toe,  and  the  cuneiform  will  be  three- 
fourths  of  an  inch  further  forward  towards  the 
toe.  This  interline  will  also  be  easily  dis- 
covered under  the  skin,  by  feeling  towards 
the  sole  of  the  foot  for  the  two  prominences 
formed,  just  at  their  junction,  by  the  cuneiform 
and  the  metatarsal  bones  ; the  line  between 
them  is  that  of  their  articulation.  From  this 
point,  if  we  trace  the  articular  interline,  on 
referring  to  plate  (38)  we  shall  sec  that  it  runs 
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between  these  two  bones  with  a double  ob- 
liquity, first  downwards  and  outwards,  then 
upwards  and  outwards,  and  terminating  against 
the  side  of  the  head  of  the  second  metatarsal, 
about  four  lines  lower  than  its  junction  with 
the  second  cuneiform.  To  this  extent  it  as- 
cends directly  backwards,  between  the  side 
of  the  first  cuneiform,  and  that  of  the  head 
of  the  second  metatarsal ; it  then  proceeds 
transversely  between  the  second  cuneiform  and 
second  metatarsal,  till  it  meets  the  third  cu- 
neiform, along  the  side  of  which,  to  the  ex- 
tent of  two  lines  or  a little  better,  it  runs 
again  directly  forwards,  with  an  inclination 
outwards.  This  encroachment  of  the  second 
metatarsal  upon  the  second  cuneiform,  form- 
ing a sort  of  mortice,  is  compensated  for  by  a 
similar  encroachment,  in  an  inverse  direction, 
of  the  third  cuneiform  upon  the  third  meta- 
tarsal. The  line  then  passes  from  the  outside 
of  the  head  of  the  second  metatarsal,  obliquely, 
between  the  third  cuneiform  and  third  metatar- 
sal, and  impinges  upon  the  side  of  the  head  of 
the  fourth  metatarsal,  and  runs  again  directly 
backwards,  between  it  and  the  outside  of  the 
third  cuneiform  ; from  this  point  it  runs  be- 
tween the  cuboid  and  the  fourth  and  fifth 
metatarsals  in  a curve  outwards,  and  obliquely 
backwards,  and  terminates  behind  the  tuber- 
cle of  the  latter  bone. 

Anomalies  are  also  sometimes  observed  in 
the  course  of  the  articular  interline ; the  bones 
may  be  more  deeply  morticed  into  each  other, 
or,  on  the  contrary,  the  mortices  may  be  so 
shallow  as  to  render  the  articular  interline 
nearly  straight.  In  this  case  there  would  be 
a corresponding  facility  in  the  operation.  The 
tubercle  of  the  fifth  metatarsal  has  been  known 
to  be  prolonged  so  far  backwards  as  to  join 
the  side  of  the  os  calcis  ; sometimes  the  arti- 
cular surfaces  are  ankylosed  ; and  it  should 
not  be  forgotten  that  the  heads  of  the  meta- 
tarsal bones,  and  the  tarsal  bones  are  not  ossi- 
fied to  such  a degree  as  to  render  section  with 
a knife  impracticable  in  young  subjects  up  to 
the  thirteenth  or  fourteenth  year.  The  liga- 
ments on  the  dorsal  surface  are  short  fibrous 
bands  ; the  plantar  ones  are  much  thicker  and 
stronger,  and  fill  up  the  spaces  between  the 
bones  ; the  interosseous  are  very  powerful, 
and  on  that  account  are  the  most  embarrass- 
ing to  the  operator.  In  order  to  be  prepared 
for  the  difficulties  of  this  operation,  the  sur- 
geon should  be  ready  to  use  the  saw,  when 
the  point  of  his  bistouri  is  insufficient  to  effect 
the  disarticulation.  Hey,  in  a case  in  which 
he  operated  in  1799,  sawed  off  one-half  of  the 
large  cuneiform  bone  ; the  head  of  the  se- 
cond metatarsal,  if  it  was  too  firmly  locked 
between  the  three  cuneiform  bones,  might  be 
left  in  the  stump,  by  sawing  it  across  in  a line 
from  the  articulation  of  the  first  to  that  of  the 
third  metatarsal. 

Lufranc's  method. — The  knife  or  bistouri 
should  be  slender  and  have  a solid  back.  If 
the  surgeon  is  ambidextrous  he  will  perform 
the  operation  with  the  right  hand  on  the  right 
foot,  and  with  his  left  if  the  disease  be  of  the 
12 


left  foot.  If  he  uses  the  right  only,  he  com- 
mences his  incision,  on  the  first  or  on  the 
fifth  metatarsal,  according  to  the  foot  on 
which  he  has  to  operate.  The  patient  is  placed 
on  a table  or  bed,  in  a sitting  or  reclining 
posture,  the  leg  half-bent,  and  projecting  be- 
yond the  edge  of  the  bed.  An  assistant  sup- 
ports it,  and,  at  the  same  time,  keeps  it  turned 
inwards  ; another  compresses  the  anterior  and 
posterior  tibial  arteries,  the  former  on  the  in- 
step, the  latter  behind  the  internal  malleole, 
while  he  also  draws  back  the  skin  on  the  back 
of  the  foot.  The  surgeon,  guided  by  the  in- 
dications already  given,  ascertains  the  two 
terminations,  external  and  internal,  of  the 
line  of  the  articulations,  and  holding  the  foot 
in  the  palm  of  his  hand,  the  thumb  and  index 
finger  supporting  the  fifth  metatarsal,  if  it  be 
the  left,  the  first  if  it  be  the  right,  he  makes  a 
semilunar  incision,  convex  towards  the  toes, 
extending  across  the  back  of  the  foot,  com- 
mencing and  terminating  at  the  two  extremi- 
ties of  the  articular  interline.  At  this  stroke, 
the  integuments  and  cellular  tissue  alone  are 
divided  ; these  being  retracted,  the  extensor 
tendons  and  other  soft  parts  are  divided  by  a 
second  transverse  incision,  corresponding  to 
the  line  of  the  articulations.  The  point  of 
the  knife  is  now  employed  in  opening  the 
joints,  beginning  behind  the  tubercle  of  the 
fifth  metatarsal ; after  separating  the  fourth 
and  fifth  from  the  cuboid,  the  knife  is  stopped 
by  the  side  of  the  third  cuneiform  ; carrying 
the  point  a little  forwards,  it  passes  between 
the  cuneiform  and  third  metatarsal,  and  is 
again  stopped  by  the  side  of  the  head  of  the 
second  metatarsal.  He  then  turns  to  the  in- 
side of  the  foot,  and  still  using  the  point  only, 
he  separates  the  large  cuneiform  from  the  first 
metatarsal,  until  stopped  by  the  head  of  the 
second  metatarsal.  The  head  of  this  bone, 
locked  in  between  the  three  cuneiforms  by 
strong  ligaments, 
will  hold  firm  un- 
til these  are  divi- 
ded. The  back  of 
the  knife  is  then 
inclined  towards 
the  toes,  the  edge 
towards  the  leg, 
and  the  point  is 
passed  between 
the  first  cunei- 
form and  second 
metatarsal,  until 
it  reaches  the 
depth  of  the  arti- 
culation ; the 
handle  is  then 
raised  to  the  per- 
pendicular, and 
the  internal  inter- 
osseous ligament 
is  divided. 


Fig.  39.  Lisfranc's  partial  amputation  of  the  foot, 
in  the  articulations  of  the  heads  of  the  metatarsals 
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with  the  tarsal  hones.  The  metatarsals  are  luxated ; 
arid  the  anterior  'part  of  the  foot  is  hanging  by  the 
soft  parts  of  the  sole , from  which  the  flap  is  about  to 
he  formed. 

By  repeating  the  manoeuvre  at  the  top 
of  the  head,  and  at  the  other  side,  the  strong 
ligaments  are  all  divided,  and  this  key-stone 
of  the  articular  arch  being  freed,  a slight 
pressure  will  throw  downwards  the  anterior 
portion  of  the  foot,  and  open  wide  the  whole 
line  of  the  articulations  ; the  remaining  liga- 
ments are  divided,  and  the  knife  is  brought 
on  the  flat,  between  the  under  surfaces  of  the 
bones,  and  the  sole  of  the  foot.  The  point 
of  the  knife  ought  to  be  used  for  detaching 
freely  the  plantar  ligament  from  the  upper 
ends  of  the  metatarsals,  in  order  that  the 
knife  may  lie  well  on  the  flat  before  the  flap 
is  cut.  The  inside  of 
the  flap  should  be  two 
inches  long — the  out- 
er, little  more  than 
one  ; its  form  must  be 
slightly  rounded  to 
correspond  with  the 
semicircular  curve  of 
the  upper  part  of  the 
stump,  and  it  should 
be  cut  out  bevelled 
to  the  skin.  If  any 
tendons  hang  upon 
its  surface,  they  must 
be  cut  clean  off  with 
a pair  of  strong  scis- 
sors. 

Fig.  40.  The  foot  removed  shows  the  section  of  the  soft 
parts  of  the  sole  to  form  the  flap. 

The  bleeding  vessels  are  tied  or  twisted, 
the  flaps  brought  together  by  adhesive  straps, 
and  the  patient  is  placed  in  bed,  the  leg  half 
bent,  and  resting  on  its  outside,  so  as  to  favour 
the  exit  of  any  matter  that  may  form  in  the 
wound.  The  same  precautions  to  prevent 
the  pus  from  fusing  along  the  tendinous  sheaths 
will  be  necessary  as  in  amputation  of  the  car- 
pus. The  bandages  must  be  in  a proper  de- 
gree compressive  from  above  downwards. 

In  casting  an  eye  over  the  structure  of 
tarso-metatarsal  articulations,  it  will  be  per- 
ceived, that  if  only  one  or  two  bones  are 
diseased,  the  ablation  of  the  sound  ones 
would  be  unnecessary.  In  a case,  in  which 
the  cuboid  bone  was  diseased,  Hey  disarticu- 
lated it  from  the  os  calcis,  removing  it  toge- 
ther with  the  two  outer  metatarsals. 

Partial  amputations  of  the  foot  in  the  articu- 
lation of  the  astragalus  with  the  scaphoid,  and  of 
the  os  calcis  with  the  cuboid. — This  operation  is 
known  by  the  name  of  Chopart’s  Amputation, 
and  may  be  performed  with  much  greater 
facility  than  the  disarticulation  we  have  been 
just  describing.  The  joints  here  are  much 
more  loose  and  regular  ; the  whole  articular 
line  is  composed  of  portions,  both  tolerably 
regular,  and  easily  recognised,  on  account  of 
the  degree  of  motion  which  the  joint  allows. 
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The  internal  tuberosity  of  the  scaphoid  will 
serve  as  a guide  to  the  articulation,  which,  on 
the  inside  of  the  foot,  commences  immediately 
behind  this  prominence.  If  a line  be  drawn 
from  this  point  straight  across  the  foot,  it  will 
fall  on  the  articular  interline  also,  just  in  front 
of  another  tuberosity,  which  can  be  felt  on  the 
outside  and  anterior  point  of  the  os  calcis. 
The  ligaments  are  loose  and  easily  divided  ; 
the  os  calcis  and  the  outer  part  of  the  sca- 
phoid, are,  however,  held  together  by  a very 
strong  ligament,  which  forms  what  the  French 
surgeons  term  the  key  of  the  joint.  The  di- 
rection of  the  scaphoid  portion  of  the  articular 
line  represents  a half-moon  with  an  anterior 
convexity  ; that  of  the  outer  portion,  an  ob- 
lique plane  from  within  outwards  and  a little 
forwards. 

The  foot  is  placed  in  the  same  position  as 
for  the  preceding  amputation,  and  the  arte- 
ries are  compressed  as  before.  The  surgeon, 
after  having  ascertained  the  position  of  the 
two  guides  to  the  articulation,  takes  the  foot 
in  his  hand,  so  that  the  thumb  and  index- 
finger  shall  mark  these  points  respectively, 
and  makes  a semilunar  incision  across  the  back 
of  the  foot  from  the  one  to  the  other  (a,  b, 
fig.  31). 

Some  surgeons  recommend  the  incision  to 
be  made  in  the  line  of  the  articulation  itself ; 
but  it  is  better  to  carry  its  convexity  at  least 
half  an  inch  further  forward.  The  assistant 
retracts,  and  the  tendons  are  cut  along  the 
line  of  the  articulation.  If  operating  on  the 
left  foot,  the  point  of  the  knife  is  at  once 
made  to  penetrate  the  joint  immediately  be- 
hind the  tubercle  of  the  scaphoid,  and  follow- 
ing the  articular  line  across  the  foot,  com- 
pletes the  division  of  the  dorsal  ligaments. 
By  pressing  the  anterior  portion  of  the  foot 
downwards,  the  joint  is  made  to  gape,  and  the 
division  of  the  interosseous  ligament  is  ef- 
fected with  the  point  of  the  knife.  The  bones 
are  luxated,  the  inferior  ligaments  are  cut, 
and  the  knife  is  turned  on  the  flat  in  the  soft 
parts  of  the  sole  of  the  foot,  which  is  held  in 
a horizontal  position  while  the  flap  is  cut 
from  the  inferior  surfaces  of  the  tarsal  and 
metatarsal  bones.  The  bony  surfaces  to  be 
covered  are  considerable,  and  the  flap  should 
be  in  proportion.  In  general,  three  or  four 
inches  will  not  be  too  much.  The  flap  should 
be  somewhat  longer  for  the  inside,  on  account 
of  the  greater  height  of  bone.  In  forming 
the  flap,  the  protuberances  on  the  plantar 
surfaces  of  the  scaphoid  and  cuboid  should  be 
avoided,  as  well  as  those  of  the  first  and  fifth 
metatarsal  farther  forward. 

In  persons  of  advanced  years,  the  inter- 
osseous ligament  is  sometimes  converted  into 
bone,  and  a portion  of  the  articular  surfaces 
may  be  ankylosed  ; in  this  case,  the  small  saw 
should  be  at  hand  to  terminate  the  operation. 
Before  puberty,  on  the  other  hand,  the  bones 
will  be  often  found  in  the  state  of  cartilage, 
or  soft  epiphysis,  in  which  case  the  amputa- 
tion might  be  performed  without  following 
the  line  of  the  joints,  which  might  be  left  as  far 
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behind  the  .section  as  the  sound  state  of  the 
soft  parts  would  permit. 

The  arteries  are  tied,  and  the  stump  dres- 
sed, as  in  the  preceding  case. 

Those  who  would  execute  properly  both 
these  amputations,  especially  the  former,  must 
possess  exact  anatomical  knowledge,  and  that 
facility  which  is  acquired  by  amputating  fre- 
quently on  the  dead  subject.  Chopart’s  ope- 
ration is  much  more  easily  performed ; but  the 
disarticulation  of  the  metatarsals  gives  a more 
serviceable  stump,  and  spares  the  tendinous 
attachments  of  several  important  muscles  ; and 
this  is  by  no  means  an  inconsiderable  compen- 
sation for  the  greater  difficulty  of  the  operation. 
Whenever  the  disarticulation  of  the  metatarsal 
bones  will  meet  the  necessity  of  the  case  it 
should  be  preferred.  The  same  observation 
will  hold  good  as  regards  Chopart’s  operation, 
which  ought  to  be  pre- 
ferred to  an  amputation 
of  the  leg,  when  the 
disease  has  spared  suf- 
ficient soft  parts  to  form 
a good  covering.  It 
is,  however,  perfectly 
true,  that  in  both,  the 
tendons  reunite  with 
the  stump,  and  re-es- 
tablish the  power  of  the 
muscles  over  its  mo- 
tions. Some  cases  have 
occurred  after  Cho- 
part’s operation,  in 
which  the  heel  has 
been  so  much  thrown 
back,  as  to  render  the 
division  of  the  tendo 
Achillis  indispensable. 

Fig.  41 . Chopart's  amputation ; the  astragalus  and  os 
calcis  are  seen  in  the  wound ; the  flap  that  has  been 
cut  from  the  sole  of  the  foot  is  hanging  dozen. 


One  or  more  of  the  tarsal  bones  have  been 
extracted,  and  in  some  instances  without  im- 
pairing, to  any  great  extent,  the  usefulness  of 
the  foot.  The  astragalus  has  been  thus  re- 
moved after  violent  luxation.  But  the  mode 
of  performing  these  operations  cannot  be  re- 
duced to  any  fixed  rules,  and  must  be  left  to 
the  judgment  of  the  surgeon. 


ANKLE  JOINT. 

Mention  has  been  made  of  amputation  in 
the  ankle  joint  at  a very  remote  period.  It 
is,  however,  seldom  practised  at  the  present 
day,  amputation  of  the  leg  being  generally 
! preferred.  Some  eminent  surgeons  have  ex- 
pressed a regret  that  it  should  have  fallen 
into  such  universal  disuse.  The  objections 
1 made  to  it  are  the  extent  of  the  joint  itself, 
and  the  scantiness  of  covering.  Both  these 
objections  are,  however,  susceptible  of  mitiga- 
j tion  : the  extent  of  the  articular  surface  may 
’ be  diminished  by  removing  both  the  malleoles 
j with  the  saw,  a step  which  will  augment  pro- 
! portionately  the  capability  of  the  soft  parts  to 
| form  a good  covering  for  the  stump. 


The  operation  might  be  performed  by 
making  a short  flap  in  front,  by  a semicircular 
incision  extending  from  one  malleole  to  the 
other.  As  the  internal  malleole  descends  less 
than  the  outer  one,  the  joint  should  be  opened 
on  that  side ; the  astragalus  being  luxated, 
the  covering  flap  should  be  carved  out  of  the 
soft  parts  of  the  heel.  The  removal  of  the 
malleoles  would  allow  an  ample  covering  for 
the  stump.  Lisfranc,  in  his  lectures,  mentions 
a man  on  whom  this  amputation  had  been 
performed  who  could  walk  ten  or  twelve  miles 
a day  with  great  ease. 


F>g-  42.  , , 


Figs.  42,43  represent  the  lines  of  incision  in  amputations 
performed  by  the  circular , flap , and  oval  methods  on 
the  inferior  extremity.  Fig.  42,  Front  view:  a,  b,  cir- 
cular amputation  above  the  ankle ; s,  r , the  same  ; 
d,  c,  at  the  place  of  election ; v,  u,  t,  single  flap  at  the 
place  of  election ; y , x,  amputation  of  the  tibia  in  its 
largest  portion , near  tlie  articulation. , with  disarticu- 
lation of  the  fibula ; f e,  circular  at  the  knee-joint ; 
1,  2,  and  g,  h,  circular  at  the  lower  third  and  middle 
of  the  thigh  ; /,  m,  n,  double  flap  ( Guthrie  J,  upper 
part  of  the  thigh ; i,  k,  circular , upper  part  of 
the  thigh ; o,  p,  r/,  double  flap , anterior  and 
posterior  ( Guthrie , Lisfranc ) ; 6,  7,  8,  circular  in- 
cision with  double  flap  ( Ravaton ) at  the  uprper  part 
of  the  thigh  ; 3,  4,  5,  single  internal  flap  at  the  upper 
part  of  the  thigh;  9,  10,  single  flap  for  amputation 
of  the  hip-joint ; I.  II.  III.  double-flap , internal  and 
external  ( Larrcy  J,  for  amputation  of  the  hip  joint ; 
the  little  elliptical  space  under  III.  indicates  the  line 
of  incision  first  made , to  secure  the  femoral  artery. 

THE  LEG. 

In  the  leg  there  are  two  bones  of  unequal 
size,  placed  nearly  in  the  same  line ; the 
larger,  the  tibia,  being  on  the  inside  ; the 
smaller,  the  fibula,  on  the  outside,  and  some- 
what backwards.  Behind,  the  backs  of  both 
are  covered  with  strong  muscles ; in  front, 
the  space  between  them  is  also  filled  with 
muscles.  The  inner  surface  of  the  tibia  is 
covered  only  by  the  skin.  The  fibula  also  at 
its  inferior  part  becomes  subcutaneous.  The 
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soft  parts  diminish  in  bulk,  from  above  down- 
wards, so  that  the  limb  tapers,  both  bones 
becoming  comparatively  divested  of  muscles, 
in  approaching  the  ankle. 


Fig.  43. 


Fig.  43.  Back  view : a,  b,  and  a,  r,  circulars , above  the 
ankle  ; d,  c,  circular  at  the  place  of  election  ; t , s,  cir- 
cular 'amputation , in  the  broad  upper  part  of  the  tibia 
near  the  articulation , with  disarticulation  of  the  head 
of  the  fibula ; e,f  circular  at  the  knee-joint;  k,  l , m, 
double  flap  at  the  middle  of  the  thigh  ; u,  v,  circular , 
at  the  same  point ; h,  i,  ff,  circular  incision  with  the 
subsequent  formation  of  two  flaps  ( Ravaton)  at  the 
upper  part  of  the  thigh ; x,  y,  z,  sitigle  internal  flap 
at  the  upper  paid  of  the  thigh;  1,  2,  3,  double  flap, 
internal  and  external  ( Larrey)  for  amputation  at 
the  hip-joint ; 3, 5, 4,  single  internal  flap  for  the  same ; 
h,  o,  7i,  double  flap,  anterior  and  posterior  ( Guthrie), 
for  the  same. 

Several  circumstances  concur  to  fix  a place 
of  election  for  amputating  the  leg.  The  pre- 
servation  of  the  tendons  of  the  flexors  that 
bend  the  leg  upon  the  thigh  forbids  cutting  as 
high  up  as  the  tubercle  of  the  tibia.  The  in- 
convenience of  a too  long  stump,  bent  back- 
wards from  the  knee-joint,  to  which  in  these 
cases,  the  artificial  leg  is  adapted,  forbids  the 
section  at  the  lower  part  of  the  limb.  The 
place  of  election  for  amputating  the  leg  is 
therefore  fixed  at  four  fingers’  breadth,  below 
the  tubercle  of  the  tibia,  for  an  adult.  But 
when  the  injury  involves  the  place  of  election 
itself,  many  eminent  authorities  recommend 
amputation  above  this  point  in  preference  to 
an  operation  either  at  the  knee-joint,  or  on 
the  thigh.  Larrey  performed  this  amputation 
several  times,  even  above  the  tuberosity  of 
the  tibia,  at  the  same  time  disarticulating, 
instead  of  sawing  the  head  of  the  fibula. 

Mr.  Guthrie  approves  also  of  this  practice, 
of  sawing  the  tibia  in  its  broad  spongy  tex- 
ture, near  the  articulations.  For  others,  how- 


ever, the  place  of  election  is  much  lower  than 
we  have  stated,  and  even  some  have  con- 
tended that  the  rule  of  saving  as  much  as 
possible,  is  just  as  applicable  in  the  leg  as  in 
the  fore-arm.  The  cicatrix,  it  is  true,  is  ob- 
tained, perhaps  with  equal  facility ; but  the 
difference  in  regard  to  functions  of  the  fore- 
arm and  leg  is  altogether  in  favour  of  the 
former,  while  it  is  decidedly  against  the 
latter.  If  an  artificial  hand  be  adapted  to  the 
stump  of  the  fore-arm,  the  cicatrix  is  not  pain- 
fully pressed  by  it,  and  it  produces  no  further 
inconvenience  than  what  might  be  expected 
to  arise  from  its  weight,  while  it  saves  the 
free  use  of  the  elbow-joint ; but  the  cicatrix 
in  the  lower  part  of  the  leg  has  to  bear  the 
weight  of  the  body  between  the  ends  of  two 
bones,  and  the  pad  of  the  artificial  leg.  The 
only  circumstance  necessary  for  the  revival  of 
the  practice  of  amputating  in  the  lower  part 
of  the  leg  is  the  possibility  of  securing  pro- 
tection for  the  cicatrix.  The  means  hitherto 
employed  for  the  purpose  have  not  been, 
generally  speaking,  efficient ; and  in  not  a few 
instances,  persons  with  these  stumps  have  of 
their  own  accord  solicited  the  performance  of 
a second  amputation  higher  up,  to  rid  them  of 
the  evils  they  entailed  upon  them.  Very  pos- 
sibly, however,  this  may  be  a difficulty  which 
the  art  is  destined  to  triumph  over,  by  a skil- 
ful adaptation  of  mechanical  means. 

Amputation  of  the  leg  at  the  place  of  election. 
— Whenever  there  is  room  to  perform  it,  and 
we  have  already  stated,  that  the  tibia  may  be 
sawed  in  its  spongy  head,  as  high  up  as  the 
articulation  of  the  fibula,  this  amputation  is  in 
all  cases  preferable  to  amputation  of  the  thigh. 
In  sawing  the  bone  so  high,  however,  some 
precaution  is  necessary,  as  the  synovial  mem- 
brane of  the  knee-joint  sometimes  descends  a 
little  over  the  front  of  the  tibia.  The  ligament 
of  the  patella  ought  also  to  be  spared  both  on 
its  own  account,  and  on  that  of  the  bursa 
mucosa  which  is  placed  behind  it. 

Circular  method. — In  the  application  of  this 
method,  the  convenience,  to  the  operator,  of 
laying  hold  of  the  upper  part  of  the  limb  re- 
gulates his  position,  either  on  the  outside  or 
inside  of  the  limb.  In  general,  he  places 
himself  on  the  inside  ; but  he  may  also  place 
himself  on  the  outside,  particularly  if  the 
right  leg  is  to  be  amputated.  The  position 
on  the  inside  of  the  limb  is  recommended,  be- 
cause in  using  the  saw  from  that  side,  the 
fibula  is  first  divided.  As  regards  the  section 
of  the  bones,  this  may  be  an  advantage  ; but 
the  division  of  the  soft  parts  is  matter  of 
greater  importance,  and  the  rule  ought  to  be 
to  have  the  left  hand  above  the  section. 

The  circulation  is  commanded  by  an  assist- 
ant, either  with  a tourniquet  applied  over  the 
femoral  artery  in  the  usual  situation,  or  with 
his  fingers,  a hand  pad,  or  key,  against  the 
pubis.  Compression  of  the  artery  in  the 
popliteal  space  is  uncertain. 

The  patient  is  placed  on  a table,  or  on  the 
edge  of  a high  bed  ; the  limb  to  be  removed 
is  confided  to  the  hands  of  another  assistant. 
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The  first  incision  commences  on  the  outside 
of  the  spine  of’  the  tihia,  is  carried  over  the 
fibula,  and  terminates  on  the  inside  of  the  first 
bone,  joining  the  point  from  which  it  set  out. 
(d,  c,  no.  2,  figs.  42, 43).  The  skin  is  dissected  up 
for  an  inch  and  a half,  and  reflected,  the  fat  out- 
wards, so  as  to  form  a bourrelet,  or  sleeve.  The 
second,  proceeding  as  the  first,  divides  the  mus- 
cles, front  and  back  of  the  bones,  at  the  point 
where  the  skin  is  reflected.  The  interosseous 
muscles,  with  all  the  parts  below  the  level  on 
which  the  soft  parts  were  divided  by  the 
second  incision,  still  remain,  and  can  only  be 
cut  by  carrying  the  catling  round  each  bone 
separately.  As  soon  as  this  step  is  com- 
pleted, a three-tailed  linen  compress  is  used 
to  retract  the  divided  muscles,  &c.,  and  the 
saw  is  applied  first  on  the  tibia,  and  then  on 
the  fibula,  or  rather  on  both  together,  and 
taking  care  to  complete  the  section  of  the 
fibula  first.  Within  the  last  thirty  years, 
surgeons  both  in  England  and  on  the  Conti- 
nent have  been  in  the  habit  of  removing  the 
spine  of  the  tibia,  which  from  its  extreme  pro- 
minency, is  sometimes  liable  to  become  denu- 
ded in  the  stump.  Beclard  used  to  direct  the 
first  strokes  of  the  saw  upon  it  obliquely  from 
above,  downwards,  for  about  half  an  inch 
above  the  point  at  which  he  intended  to  saw 
the  bone  transversely;  he  then  withdrew  the 
saw,  and  commencing  the  section  below,  so  as 
to  fall  in  with  it,  cut  through  both  the  bones 
in  the  manner  already  described.  Messrs. 
Guthrie  and  S.  Cooper,  recommend  this 
practice  ; but  they  do  not  insist  upon  it,  per- 
haps, so  much  as  it  deserves. 

The  difference  in  the  degree  of  retraction 
which  the  muscles  in  this  part  of  the  limb 
present  in  consequence  of  their  being  at- 
tached to  bones,  or  free  from  such  attachment, 
has  suggested  certain  modifications  in  the 
manner  of  dividing  them.  The  muscles  situ- 
ated in  the  hollow  between  the  tibia  and  fi- 
bula, anteriorly  retract  but  little  : those  situa- 
ted behind  the  bones  retract  in  proportion  to 
the  length  of  their  fibres,  and  their  freedom 
from  attachment  to  bone.  Sir  C.  Bell,  keep- 
ing these  points  in  view,  recommends,  first, 
an  oblique  section  of  the  gastrocnemii  muscles 
upwards,  and  then  the  complete  division  of 
the  less  retractile  muscles  on  a level  with  the 
top  of  fhis  incision.  B.  Bell,  with  the  same 
object,  repeats,  for  this  amputation,  the  same 
caution  that  he  gives  in  regard  to  the  thigh 
and  arms,  viz.  to  detach  the  muscles  for 
some  way  up  the  bones  before  applying  the 
saw. 

The  arteries  that  will  require  a ligature  are, 
the  anterior  tibial,  which  will  be  found  in  front 
of  the  interosseous  ligament,  associated  with 
its  nerve,  and  from  which  it  must  be  separated 
before  the  ligature  is  applied ; the  posterior 
tibial  artery ; the  peroneal ; the  gemelli,  and 
sometimes  the  nutritious  artery  of  the  tibia. 
The  arterial  distribution  here  varies  according 
to  the  height  on  the  limb,  at  which  the  ampu- 
tation  is  performed.  When  the  operation  is 
performed  as  high  up  as  the  tuberosity  of  the 
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tibia,  there  will  be  but  a single  trunk  to  tie, 
the  popliteal,  with  some  articular  branches, 
and  the  gemelli  ; in  proportion  as  the  bones 
are  cut  lower,  we  shall  have  the  nutritious 
artery  of  the  tibia,  the  posterior  tibial,  and 
the  peroneal. 

The  lips  of  the  wound  are  made  to  cover 
the  bones  either  transversely  or  in  a line 
from  front  to  back.  Richerand  recommends 
an  oblique  reunion  in  the  line  of  the  two 
bones,  a mode  which  combines  the  advan- 
tages of  the  other  two.  The  stump  should 
be  slightly  bent,  and  made  to  rest  on  its  outer 
edge  on  a cushion. 

Fig.  44. 


Fig.  44.  Circular  amputation  of  the  left  leg  at  the  place 
of  election ; the  ley  is  represented , supported  by  a 
rail,  with  the  face  of  the  stump  turned  forwards , in 
the  position  it  is  usually  presented  in  amputation , when 
the  bleeding  vessels  are  about  to  be  tied.  The  tibia 
( marked  b J,  and  the  fibula  ( marked  a ),  are  seen  in 
the  soft  parts  a little  nearer  to  each  other  than  natu- 
ral, owing  to  the  latter's  having  lost  its  support ; the 
knee,  and  upper  part  of  the  leg  are  but  little  seen , being 
foreshortened  in  order  to  afford  a fuller  view  of  the 
face  of  the  stump. 

Flap  method. — This  method,  though  first 
applied  by  Lowdham  to  amputation  of  the 
leg,  is  rarely  resorted  to  by  modern  surgeons, 
except  in  cases  where  it  presents  the  only 
alternative  to  an  amputation  of  the  thigh. 
It  has  numerous  modifications ; some  surgeons 
form  two  flaps  ; others  but  one.  Dupuytren 
used  to  form  two  flaps,  the  front  one  extend- 
ing three  inches  down  the  tibia,  the  back  one 
of  the  same  extent,  behind  the  bones  ; both 
w ere  joined,  according  to  Ravaton’s  plan,  by  a 
circular  incision,  and  the  flaps  were  dissected 
up  to  their  base.  The  muscles  of  the  inter- 
osseous space  are  then  cut  clean,  and  the  bones 
are  sawed  in  the  usual  way. 

In  Lowdham’s  plan,  a single  flap  four  inches 
long  from  the  point  where  the  bones  are  to 
be  sawed,  is  formed  out  of  the  soft  parts  of 
the  calf ; the  skin  and  interosseous  muscles 
on  the  front  or  outside  of  the  leg  are  divided 
by  a transverse  incision.  The  inconvenience, 
and  frequently  the  excessive  pain  arising  from 
the  sudden  turn  which  the  base  of  the  flap 
must  make  to  cover  the  bones,  render  the 
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operation  by  single  flap  ineligible,  whenever  it 
can  be  avoided.  The  oval  method  will  obviate 
this  objection,  and  ought  to  be  preferred. 

The  oval  method  consists  in  an  oval  incision 
of  the  integuments,  which  are  dissected  and 
reflected  back  to  the  extent  of  two  inches  ; 
and  in  a circular  division  of  the  muscles. 

KNEE-JOINT. 

The  question  of  amputation  at  the  lmee-joint 
has  been  long  regarded  by  the  generality  of 
surgeons  as  finally  settled.  N umerous  success- 
ful cases,  however,  in  which  this  operation  has 
been  resorted  to  of  late  years,  either  from  ne- 
cessity or  the  individual  views  of  the  surgeon, 
have  again  brought  it  under  consideration. 
Some  very  eminent  practitioners  have  thought 
that  the  amputation  of  the  leg  at  the  knee- 
joint  has  been  too  indiscriminately  proscribed, 
while  others,  going  still  further,  blame  the 
timidity  that  has  prevented  surgeons  from 
boldly  penetrating  into  large  articulations, 
and  assert  its  superiority  over  amputation  as 
performed  in  the  continuity  of  the  bones, 
either  of  the  leg  or  thigh.  The  arguments 
against  amputating  in  joints,  especially  of 
large  size,  have  been  laid  down  in  the  first 
division  of  the  present  article,  and  though  we 
still  adhere  to  our  objections  to  these  ampu- 
tations, unless  as  exceptional  proceedings, 
where  an  unusual  prospect  of  success,  or  an 
unusual  necessity  might  justify  us  in  deviating 
from  what  we  deem  a safer  course,  still  we 
see  no  reason  against  briefly  stating  the  argu- 
ments of  those  who  consider  that  this  operation 
has  been  too  lightly  condemned. 

They  affirm,  that  so  long  as  the  periosteum 
of  a bone,  or  the  articular  cartilage  covering  a 
bone,  is  uninjured,  that  no  bad  consequence 
can  arise  from  exposure  to  the  air,  as  these 
coverings  afford  a perfect  protection  against 
inflammation  ; that  there  is  no  synovial  mem- 
brane spread  over  the  cartilages ; that  it 
is  almost  always  possible  to  save  a sufficient 
quantity  of  the  surrounding  integuments  to 
form  a good  and  ample  covering  for  the  ex- 
posed condyles  ; that  the  wound  is  not  so 
large  as  some  imagine,  the  flap  being  formed 
almost  exclusively  of  integument,  which  ad- 
heres most  readily  to  the  condyloid  surfaces  ; 
and  finally,  that  the  disarticulation  of  the  leg 
leaves  not  only  a good  stump,  but  that  it  pre- 
serves the  mobility  of  the  head  of  the  thigh- 
bone in  the  acetabulum,  which  is  lost  when 
the  amputation  is  performed  in  the  continuity 
of  the  femur.  When  the  amputation  is  per- 
formed at  the  knee-joint,  the  individual  walks 
with  an  artificial  leg,  as  if  he  had  a stiff  knee. 
But  when  the  thigh  is  amputated,  progression 
is  by  no  means  so  free  : he  walks  as  if  the 
head  of  the  thigh-bone  was  ankylosed.  The 
surgeon  will  make  his  own  estimate  of  these 
arguments.  The  operation  is  performed  in 
different  ways,  according  to  the  method  pre- 
ferred. 

AMPUTATION  AT  THE  KNEE-JOINT. 

Circular  method. — An  incision  round  the 


limb,  at  * the  distance  of  three  or  four  fin- 
gers’ breadth  below  the  patella,  divides  the 
skin  and  subjacent  adipose  tissue  down  to 
the  muscle,  (x,  y,  fig.  42,  or  f e,  fig. 
43) ; it  is  dissected  up,  and  turned  upon 
itself  like  a sleeve  ; all  the  thickness  of  the 
adipose  tissue  must  be  preserved  to  it. 
An  assistant  draws  it  upwards  towards  the 
joint ; the  ligament  of  the  patella  is  divided, 
and  the  knife  enters  the  articulation,  cutting 
the  lateral  ligaments.  The  joint  is  now  thrown 
open,  the  semilunar  cartilages  are  detached, 
and  the  crucial  ligaments  cut.  The  operation 
is  terminated  by  cutting  down,  at  one  stroke, 
all  the  soft  parts  of  the  ham,  to  the  edge  of 
the  circular  incision  first  made  through  the  in- 
teguments. The  popliteal  artery,  and  any 
other  small  vessel  that  may  give  blood,  are 
then  secured  ; the  parts  are  sponged  clean, 
and  the  lips  are  brought  together  transversely, 
or  in  the  direction  of  the  large  diameter,  from 
one  condyle  to  the  other.  They  may  also  be 
united  from  front  to  back,  in  which  case,  the 
cicatrix  would  be  shielded  from  pressure 
against  the  artificial  leg,  as  it  would  thus  be 
made  to  correspond  to  the  depression  between 
the  condyles. 

The  circular  method  will  in  general  be 
found  to  be  the  best ; but  cases  may  occur 
where,  in  consequence  of  disorganization  of 
the  integuments,  it  will  be  impossible  to  ob- 
tain a sufficient  covering  by  any  other  than 
the  flap  method,  which  may  be  had  recourse 
to,  with  one  or  with  two  flaps,  according  to 
circumstances. 

With  one  flap. — Hoin  used  to  perform  this 
operation  by  extending  the  limb,  and  making 
a semilunar  incision  of  the  integuments,  below 
the  patella,  beginning  below  the  condyle  on 
one  side,  and  termi- 
nating at  the  other. 

The  second  stroke 
opens  the  articu- 
lation, cutting  the 
lateral  and  crucial 
ligaments.  The 
knife  then  turned 
on  the  flat,  on  the 
back  of  the  tibia 
and  fibula,  cuts  out 
the  flap  from  the 
muscles  and  in- 
teguments of  the 
calf.  The  danger 
of  a denudation  of 
the  bone  in  this 
mode  is  much 
greater,  as  is  also 
the  difficulty  of 
making  and  main- 
taining proper  co- 
aptation of  the  lips 
of  the  wound. 

Fig.  45.  Amputation  by  double  flap  at  the  lcnee-joint  ; 

the  anterior  flap,  containing  the  patella  is  reflected  upon 

the  thigh;  the  posterior  flap  containing  the  popliteal 

artery , vein,  and  nerve , is  hanging  down. 

With  two  flaps. — This  proceeding,  first  re- 
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sorted  to  by  Mr.  Smith,  may  also  in  certain 
circumstances  be  preferable  to  either  the  cir- 
cular or  the  single  flap  method  ; for  instance, 
where  the  soft  parts  on  the  back  of  the  leg 
are  so  damaged  that  a single  flap  of  the  re- 
quired length  to  cover  the  condyles  com- 
pletely cannot  be  obtained  from  them. 

The  oval  method  has  also  been  proposed  ; 
but  this  as  well  as  the  flap  method  should 
merely  be  considered  as  modifications  to  be 
kept  in  reserve,  and  only  to  be  had  recourse 
to  in  particular  cases. 

THE  THIGH. 

The  muscles  of  the  thigh,  like  those  of  the 
arm,  may  be  arranged  into  three  classes  also : 
the  muscles  that  connect  it  with  the  trunk  ; 
those  that  stretch  along  it,  without  attach- 
ment, and  are  inserted  into  the  bones  of  the 
leg  ; and  those  that  cover  and  are  attached  to 
it.  The  form  of  the  limb  is  somewhat  coni- 
cal, owing  to  the  gradual  diminution  of  the 
mass  of  the  soft  parts,  from  the  trunk  to  the 
knee. 

Possibly  all  the  advantages  of  amputating 
at  the  knee-joint  might  be  secured,  and  the 
objections  obviated,  by  resecting  the  condyles 
in  the  spongy  head  of  the  bone,  thus  convert- 
ing it  into  an  amputation  in  the  continuity,  at 
the  lowest  possible  point  of  the  bone. 

The  muscles,  as  regards  their  retractility, 
may  be  arranged  into  two  layers,  a superficial, 
and  a deep-seated  one.  The  great  length  of 
the  superficial  muscles,  and  their  freedom 
from  attachment  between  the  two  points  of 
their  origin  from  the  pelvis  and  insertion  into 
the  bones  of  the  leg,  favour  their  retractility 
in  the  highest  degree.  It  will  be  obvious, 
therefore,  that  the  lower  down  the  limb  the 
superficial  muscles  are  divided,  the  greater 
will  be  their  retraction.  If  then,  in  amputa- 
ting the  lower  third  of  the  thigh,  we  are  to 
begin  our  circular  incision  four  fingers’  breadth 
below  the  point  at  which  the  bone  is  to  be 
sawed,  the  application  of  the  same  rule  in  am- 
putating at  the  upper  part  of  the  limb  must 
rest  upon  a different  principle.  If  the  greater 
retractility  of  the  superficial  muscles,  when 
divided  at  the  lower  part  of  the  limb,  requires 
the  space  of  four  fingers’  breadth  between  the 
first  section  of  the  integuments  and  that  of  the 
bone,  the  greater  bulk  and  depth  of  soft  parts, 
and  the  consequently  greater  difficulty  of  pro- 
perly confronting  them  in  order  to  their  re- 
union, will  also  render  it  necessary  above. 
The  principle,  therefore,  that  regulates  circu- 
lar amputation,  viz.,  to  cut  the  layers  in  suc- 
cession from  the  skin  to  the  bone,  each  at  a 
higher  point  than  that  of  the  layer  last  cut, 
and  the  bone  itself  highest  of  all,  is  specially 
applicable  in  amputation  of  the  thigh.  The 
retraction  of  the  muscles  will  also  be  augmen- 
ted, for  those  muscles  which  may,  from  the 
position  of  the  limb,  be  thrown  on  the  stretch 
during  the  performance  of  the  amputation. 
When  the  stump  is  finally  healed,  this  greater 
ower  of  retraction  in  the  superficial  muscles 
as  a direct  influence  on  the  position  of  the 


cicatrix,  which  is  drawn  inwards  and  back- 
wards by  the  more  powerful  adductor 
muscles. 

As  there  is  no  place  of  election  for  ampu- 
tating the  thigh,  the  rule  of  preserving  as 
much  as  the  disease  or  injury  has  spared,  and 
of  amputating  as  low  down  as  possible, 
remains  in  full  force.  The  danger  of  the 
operation  in  these  cases,  diminishes  in  pro- 
portion to  the  smallness  of  volume  of  the  soft 
parts. 

AMPUTATION  OF  THE  THIGH. 

Circular  method. — The  patient  being  placed 
on  the  edge  of  a bed,  or  on  a table,  the 
assistants,  to  the  number  of  four  or  five  are 
disposed  in  such  a manner  as  to  support  the 
head,  pelvis,  and  the  sound  limb  ; one  takes 
charge  of  the  leg  to  be  amputated,  sup- 
porting it  on  his  knee,  or  a low  stool,  ac- 
cording to  circumstances  ; another  stops  the 
circulation  in  the  femoral  artery,  either  with 
his  fingers  or  a tourniquet.  It  is  unneces- 
sary to  repeat  the  motives  mentioned  in  the 
first  part  of  this  article  for  preferring,  ex- 
cept under  particular  circumstances,  the  in- 
telligent pressure  of  the  fingers.  The  point 
of  resistance  against  which  the  artery  should 
be  pressed  is  the  pubic  bone,  where  the  vessel 
passes  over  it.  Whenever  the  tourniquet  is 
employed,  it  should  be  placed  as  high  up  the 
limb  as  possible.  The  instruments  are  placed 
in  a tray  within  the  surgeon’s  reach,  or  they 
may  be  handed  to  him  according  as  they  are 
required  by  an  assistant. 

The  thigh  being  grasped  firmly  above  the 
point  where  the  incision  is  to  be  made,  the 
skin  and  muscles  are  drawn  upwards,  and  thus 
rendered  tense  and  steady.  The  surgeon, 
standing  on  the  outside  of  the  limb,  carries  the 
knife  to  the  inside  of  the  thigh,  the  handle  firmly 
grasped  in  the  right  hand,  the  point  directed 
towards  himself,  and  then  at  one  sweep  round 
the  limb,  beginning  the  cut  with  the  part  of 
the  blade  next  the  handle,  divides  the  skin 
and  adipose  tissue  down  to  the  fascia.  The 
incision  penetrating  beyond  the  fascia,  is  not 
a matter  of  importance,  but  it  ought  to  divide 
the  adipose  tissue  down  to  the  fascia.  The 
skin  and  adipose  tissue  are  then  retracted  by 
the  assistant,  and  if  any  bands  oppose  their 
ascent  they  are  to  be  cut.  Some  surgeons, 
however,  still  adhere  to  the  old  plan  of  dis- 
secting the  skin  up  to  the  extent  of  an  inch 
or  more,  and  then  retracting  it,  before  they 
begin  the  section  of  the  muscles,  a plan  which 
is  more  especially  eligible  when  the  amputa- 
tion is  performed  in  the  upper  and  thicker 
portion  of  the  limb. 

Another  circular  incision,  made  at  the  line 
to  which  the  skin  is  retracted,  divides  the 
superficial  muscles ; these  being  retracted  in 
their  turn,  the  deep-seated  layer  is  exposed, 
and  cut  by  a third  circular  sweep  of  the  knife. 
A two-tailed  linen  retractor  is  next  applied  ; 
the  tails  are  crossed  upon  the  cut  surfaces, 
above  the  bone,  the  muscular  fibres  still  ad- 
hering to  the  bone  are  cleanly  cut,  and  the 
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operation  is  termi- 
nated by  sawing  it 
four  inches  higher 
up  than  the  point  at 
which  the  skin  was 
cut. 

The  lower  the 
point  at  which  the 
amputation  is  per- 
formed, the  fewer 
will  he  the  vessels 
requiring  a liga- 
ture. At  the  low- 
est point,  viz.,  four 
fingers’  breadth 
above  the  condyles, 
the  vessels  requir- 
ing attention  are 
the  femoral  artery, 
the  anast  omatic  (ra- 
mus anastomaticusj, 
with  perhaps  a few 
muscular  branches 
which  may  be  twis- 
ted. At  the  upper 
part  of  the  limb, 
there  will  be,  be- 
sides the  femoral 
artery,  the  profun- 
da, branches  of  the 
circumflex,  obtura- 
tor, and  ischiatic 
arteries,  and  per- 
haps some  muscu- 
lar branches. 

Fig.  4fi.  Circular  amputation  at  the  lower  third  of  the. 
thigh ; the  skin  which  was  cut  at  the  line  just  above 
the  knee  is  seen  reflected  like  a sleeve  upon  the  middle 
part  of  the  thigh.  The  muscles  are  divided  down  to 
the  bone  ; and  the  ojierutian  is  advanced  to  the  point 
at  which  the  retractor  is  to  be  applied , and  the  bone 
suived  through. 

The  large  nerves  in  the  thigh,  not  being  re- 
tractile like  the  muscles,  are  sometimes  seen 
after  amputation  hanging,  or  projecting  from 
the  surface  of  the  muscles.  If  left  in  this 
state,  they  render  the  dressing  painful,  and 
the,  stump  less  useful  after  the  healing  process 
is  completed  ; it  will,  therefore,  be  better  to 
snip  them  at  once  to  the  level  of  the  muscles 
with  a very  sharp  pair  of  scissors,  or  cut  them 
with  a quick  stroke  of  the  knife. 

The  sides  and  lips  of  the  wound  are  brought 
together,  on  a line  from  one  side  of  the  thigh 
to  the  other,  or  from  the  front  to  the  back. 
The  transverse  line  of  union  is  that  usually 
preferred  by  the  surgeons  of  this  country. 
The  French  surgeons,  who  resort  less  fre- 
quently than  ourselves  to  healing  the  wound 
by  first  intention,  prefer  the  antero-pusterior 
line  of  union,  as  the  pus  has  a better  drain 
from  the  posterior  angle.  Some  surgeons 
unite  the  lips  of  the  wound  in  an  oblique  line 
from  without  inwards  and  backwards,  imagin- 
ing thereby  that  they  avoid  the  incon- 
veniences of  the  two  former  modes  of  con- 
fronting the  wounded  surfaces. 


Fig.  47.  Circular  amputation  at  the  upper  and  thick- 
est part  of  lice  thigh. 


Flap  method. — In  the  general  description 
of  this  method,  already  given  in  the  first  part 
of  this  article,  will  be  found  the  details  of  its 
application  to  the  thigh.  It  may  be  doubted 
™ whether  the  flap 


Fig.  48. 


method  for  this 
particular  amputa- 
tion, really  posses- 
ses any  of  the  ad- 
vantages ascribed 
to  it.  At  the  up- 
per part  of  the 
limb,  however,  its 
superiority  over  the 
circular  method  is 
manifest  from  the 
greater  facility  it 
affords  for  confront- 
ing the  surfaces  of 
the  wound.  It  is 
executed  certainly 
with  more  rapidity, 
especially  in  young 
subjects,  or  when 
the  limb  is  wast- 
ed ; but  those  sur- 
geons who  disap- 
prove of  its  appli- 
cation, except  in 
cases  of  necessity, 
maintain  that  it  is 
more  painful,  and 
that  it  involves  a 
greater  extent  of 
the  soft  parts  in 
the  wound. 


Fig.  48.  Amputation , by  douljle  flap,  anterior  and  pos- 
terior, at  the  middle  of  the  thigh.  The  shaft  uj  tlui 
bone  is  bared  to  the  extent  of  three  or  four  inches,  the 
length  of  the  flaps.  The  operation  is  advanced  to  the 
point  where  the  retractor  is  to  be  ajrplied,  and  the 
bone  sawed  through. 
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HIP-JOINT. 

If  the  danger  attending  an  amputation,  be 
cceteris  paribus  in  proportion  to  the  volume  of 
the  parts  through  which  the  section  is  made, 
then  is  the  amputation  of  the  thigh  at  the 
hip-joint  the  most  formidable  that  can  be  per- 
formed, buried  as  that  joint  is  to  a considera- 
ble depth,  and  surrounded  on  all  sides  by  such 
a large  mass  of  soft  parts.  These  considera- 
tions very  naturally  deterred  surgeons  from 
attempting  such  an  extensive  mutilation,  and 
it  was  only  as  the  art  made  progress,  and  the 
principles  on  which  success  mainly  depends 
became  better  understood,  that  the  proposal 
for  amputating  at  the  hip-joint  began  to  be 
entertained  as  a rational  undertaking.  Mo- 
rand,  it  would  appear,  was  the  first  who  ven- 
tured to  express  an  opinion  on  the  possibility 
of  its  success  ; an  opinion  which  was  brought 
formally  under  the  notice  of  the  Academy  of 
Surgery  by  two  of  his  pupils,  Wolher,  a sur- 
geon in  the  guards  of  the  king  of  Denmark, 
and  Pacthod  of  Nyon  in  Switzerland,  in  the 
year  1739.  The  Academy  in  the  following 
year  received  a favourable  report  on  the 
Memoir  of  these  surgeons,  drawn  up  by 
Ledran  and  Guerin.  Encouraged  by  the  dis- 
cussion, Ravaton  was  on  the  point  of  putting 
the  proposed  plan  in  execution,  in  a case  of 
fracture  of  the  great  trochanter  and  neck  of 
the  femur  from  a gun-shot,  and  was  only 
driven  from  his  determination,  by  the  adverse 
opinions  of  the  surgeons  with  whom  he  con- 
sulted on  the  occasion.  Lalowette  made  it 
the  subject  of  a thesis,  which  was  defended 
by  Vallum  in  1748.  The  subject  seeming  to 
several  of  the  members  of  the  Academy  to  be 
entitled  to  further  investigation,  it  was  made 
a prize  question  at  the  instance  of  Morand  in 
1756,  and  again  in  1759.  None  of  the  essays 
on  the  first  occasion  were  found  worthy  of 
the  prize,  which,  on  the  second,  was  awarded 
to  Barbet,  who  forcibly  advocated  the  pro- 
priety of  the  operation,  and  pointed  out  the 
cases  to  which  he  considered  it  rationally  ap- 
plicable. 

The  question  was  propounded  by  the  Aca- 
demy in  the  following  terms “ In  the  case  in 
which  amputation  at  the  hip-joint  should  appear 
to  be  the  only  resource  for  saving  the  patient’s 
life , to  determine  whether  this  operation  ought  to 
be  practised,  and  what  would  be  the  best  mode 
of  performing  it."  Thirty-four  essays  were 
presented,  including  Barbet’s,  almost  all  of 
which,  besides  several  ether  dissertations  on 
the  same  subject,  by  Goursault,  Moublet,  and 
others,  maintained  the  practicability  of  the  ope- 
ration, from  experiments  on  the  dead  sub- 
ject, or  on  dogs. 

Notwithstanding  the  great  encouragement 
thus  held  out,  no  one  was  bold  enough  to  un- 
dertake the  operation  for  a considerable  time 
afterwards.  True  it  is,  however,  that  some 
cases  had  occurred  in  which  gangrene  having 
first  made  extensive  ravages  round  the  joint, 
the  disarticulation  of  the  thigh  bone  had  been 


artificially  effected  ; but  this  process,  though 
it  might  be  regarded  as  an  encouragement, 
could  not  be  taken  in  any  sense  as  the  equiva- 
lent of  the  amputation  at  the  hip-joint,  strictly 
so  called. 

Familiar  as  the  discussions  of  the  Academy 
must  have  made  the  minds  of  the  French  sur- 
geons with  the  subject,  it  seems  not  a little 
curious  that  the  first  case  in  which  it  was  per- 
formed is  recorded  of  an  English  surgeon,  Mr. 
H.  Thomson,  surgeon  to  the  London  Hospi- 
tal. Pott  was  strongly  opposed  to  the  ope- 
ration, and  censures,  in  the  following  pas- 
sage, its  performance  in  the  case  which  he 
had  himself  witnessed  : — “ That  the  amputa- 
tion in  the  joint  of  the  hip  is  not  an  imprac- 
ticable operation  (although  it  be  a dreadful 
one)  I very  well  know.  I cannot  say  that  I 
have  ever  done  it,  but  I have  seen  it  done,  and 
am  now  very  sure  I shall  never  do  it,  unless 
it  be  on  a dead  body.  The  parallel  which  is 
drawn  between  this  operation  and  that  in  the 
shoulder  will  not  hold.  In  the  latter,  it  some- 
times happens,  that  the  caries  is  confined  to 
the  head  of  the  os  humeri,  and  that  the  sca- 
pula is  perfectly  sound.  In  the  case  of  a 
carious  hip-joint  this  is  never  the  fact  ; the 
acetabulum  and  parts  about  are  always,  more 
or  less,  in  the  same  state,  or  at  least  in  a dis- 
tempered one,  and  so  indeed  most  frequently 
are  the  parts  within  the  pelvis.”  Mention  of 
the  second  instance,  in  which  it  was  put  in 
execution  in  this  country,  occurs  in  the  sixth 
volume  of  Duncan’s  Medical  Commentaries, 
published  in  1779.  The  operation  was  per- 
formed by  Kerr,  of  Northampton,  on  a girl 
between  eleven  and  twelve  years  of  age.  It 
would  appear  from  Pott’s  censure  on  the  first 
case,  and  from  the  description  of  Kerr’s  case, 
that  in  both  these  instances,  the  operation  was 
resorted  to  for  disease  of  the  joint.  The  re- 
sult in  both  cases  was  of  course  unfortunate, 
as  the  removal  of  the  limb  could  have  no 
effect  in  arresting  the  progress  of  the  disease. 
In  Kerr’s  case,  the  acetabulum  and  surround- 
ing part  of  the  os  innominatum  were  carious, 
and  there  was  extensive  tuberculization  of  the 
lungs. 

It  was  soon  perceived  that  the  analogy 
between  amputating  for  scrofulous  disease  of 
the  knee-joint  in  the  continuity  of  the  thigh, 
and  disarticulating  the  head  of  the  femur  from 
a diseased  acetabulum  did  not  hold  good.  In 
most  of  the  subsequent  attempts,  therefore, 
the  operation  was  restricted  to  the  cases  in 
which  Barbet  had  described  it  to  be  applica- 
ble, viz. : Where  by  sudden  violence,  as  from 
gun-shot  wounds,  or  crushing  by  machinery, 
a healthy  bone  is  extensively  injured  at  its 
head,  neck,  or  upper  part ; where  the  limb  is 
carried  away  by  a cannon-shot  close  to  the 
trunk ; or  where  gangrene  has  so  far  extended, 
or  threatens  to  extend,  its  ravages,  as  to  ren- 
der it  impossible  to  obtain  a sufficient  cover- 
ing for  the  stump  by  any  other  means.  To 
these,  as  the  principal  cases  in  which  this 
amputation  is  likely  to  be  attended  with  a 
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favourable  result,  may  be  added,  lesions  of  the 
bone  high  up,  from  comminutive  fracture, 
caries,  necrosis,  osteo-sarcoma,  spina  ventosa, 
or  other  incurable  alterations  beyond  the 
reach  of  extirpation,  by  an  amputation  in  the 
continuity  of  the  femur. 

When  resorted  to  in  this  description  of 
cases,  some  years  later,  it  was  successful. 
M.  A.  Blandin,  a surgeon  in  the  French  re- 
publican army,  in  the  third  year  of  the  Re- 
public, operated  successfully  on  a soldier.  In 
a second  case,  he  was  equally  fortunate  ; and, 
in  a third  case,  the  patient  survived  the  opera- 
tion fifty-eight  days.  The  operation  was  again 
successful  in  the  hands  of  Perret,  another 
military  surgeon  ; and,  in  1798,  Mulder  per- 
formed it,  with  similar  good  fortune,  on  a girl 
of  eighteen  years  of  age.  About  the  com- 
mencement of  the  present  century,  Larrey 
had  already  operated  in  two  cases  during  the 
Egyptian  campaign.  Since  that  period  it  has 
been  performed  many  times  in  different  coun- 
tries, and  successfully  too  in  a good  many 
cases.  Dr.  Millingen  is  said  to  have  operated 
successfully  in  two  cases.  Mr.  Brownrigg 
was  successful  in  the  case  of  a soldier  who 
was  wounded  at  Merida,  in  1812.  This  man 
was  since,  and  perhaps  is  still,  resident  at 
Spalding  in  Lincolnshire.  Mr.  Guthrie  suc- 
cessfully amputated  the  thigh  at  the  hip-joint 
of  a French  prisoner,  who  is  still  living  in  the 
Hopital  des  Invalides,  at  Paris.  Delpech, 
Orthon,  Mott  of  New  York,  Wedemeyer, 
Syme  Brice,  Sir  A.  Cooper,  and  lately  Mr. 
Mayo,  have  each  had  a successful  case.  It 
would  not  be  an  easy  matter  to  determine  the 
proportion  of  the  successful  to  the  unsuccess- 
ful cases ; but  the  reverses  also  are  numerous. 
In  1812,  Baffos,  at  the  Hopital  des  Enfans, 
lost  a child  seven  years  old,  not  in  conse- 
quence of  the  operation,  which,  as  was  before 
observed,  is  not  indicated  in  the  scrofulous 
affection  of  the  hip-joint,  but  from  the  pro- 
gress of  the  disease.  The  little  patient  sur- 
vived the  operation  three  months  : the  ace- 
tabulum was  diseased.  Mr.  Carmichael  per- 
formed the  operation  in  the  year  1819,  at  the 
Richmond  Hospital,  Dublin,  on  a young  wo- 
man of  nineteen,  for  an  osteo-sarcoma.  The 
writer  of  this  article,  then  a pupil  of  Mr.  Car- 
michael’s, was  present.  The  operation  was 
performed  with  great  celerity  ; the  patient 
lived  only  till  the  fifth  day.  The  operation, 
even  in  the  cases  in  which  it  is  indicated,  has 
failed  in  the  hands  of  some  of  the  most  emi- 
nent surgeons  of  the  day,  amongst  others,  Sir 
A.  Cooper,  Sir  B.  Brodie,  Dupuytren,  Mr. 
Guthrie,  Baron  Larrey,  Blick,  Cole,  Delpech, 
Dieffenbach,  Emery,  Gensoul,  Clot-Bey,  Roux, 
and  Pelikan  of  Wilna. 

Various  points  have  been  indicated  as  guides 
to  the  articulation  ; of  which,  in  order  not  to 
embarrass  the  memory,  we  shall  select  only 
the  most  important.  The  great  trochanter  is 
easily  felt ; it  takes  a direction  upwards,  in- 
wards, is  turned  a little  backwards,  and  forms 
a prominence  about  half  an  inch  or  a little 


more  above  the  neck  of  the  femur,  dhe 
small  trochanter  projects  about  half  an  inch 
from  the  inside  of  the  bone,  at  a nearly  right 
angle  from  its  axis,  and  is  continuous  with  the 
lower  part  of  the  shaft,  at  an  angle  inclined 
upwards  of  50°  with  the  axis  of  the  bone.  If 
the  patient  be  placed  recumbent,  the  tube- 
rosity of  the  ischium  will  be  an  inch  and  a 
quarter  in  advance  of  the  acetabulum. 

Again,  if  a perpendicular  line  be  drawn 
from  the  anterior  inferior  spinous  process  of 
the  ilium,  the  outer  or  anterior  part  of  the 
joint  will  be  about  half  an  inch  to  the  inside 
of  the  inferior  extremity  of  this  line.  The 
articulation  is  most  superficial  in  front,  and 
corresponds  with  a line  which  would  bisect 
Poupart’s  ligament,  at  the  union  of  its  outer 
with  its  two  inner  thirds. 

The  disposition  of  the  capsular  ligament 
deserves  to  be  noticed  : the  head  of  the  bone, 
which  is  nearly  spherical,  is  not  entirely  sunk 
in  the  articular  socket ; the  capsular  ligament, 
springing  from  the  rim  of  the  acetabulum, 
covers  the  outer  portion  of  the  bony  sphere, 
and  shrinks  in  ampleness,  as  the  bone  dimi- 
nishes in  size,  to  form  its  neck.  If,  therefore, 
the  surgeon  were  to  cut  the  capsular  ligament 
low  down  on  the  neck  of  the  bone,  instead  of 
dividing  it  round  the  edge  of  the  acetabulum, 
the  head  of  the  bone  being  much  larger  than 
the  opening  made  for  its  passage  would  re- 
main locked  in  the  cotyloid  cavity.  The 
internal  or  round  ligament  is  easily  thrown 
on  the  stretch,  and  even  brought  to  the  edge 
of  the  acetabulum  by  carrying  the  limb  out- 
wards. The  same  observation  respecting  the 
incomplete  ossification  of  the  epiphysis  of  the 
long  bones  may  be  repeated  here.  Up  to  the 
age  of  ten  or  twelve  years,  the  great  and  small 
trochanter,  and  even  the  head  of  the  femur  it- 
self are  so  soft  that  they  may  be  easily  cut  with 
a knife,  and  the  surgeon  should  be  prepared 
to  turn  this  circumstance  to  account  on  an 
occasion. 

In  front,  the  articulation  is  more  superficial 
than  at  any  other  point,  being  here  separated 
from  the  skin  only  by  the  psoas  and  iliacus 
muscles,  by  the  rectus  externally,  and  by  the 
great  vessels,  but  at  some  distance,  internally. 
Behind,  and  on  the  inside,  the  muscular  mass 
is  very  considerable.  The  depth  of  the  ar- 
ticulation from  the  trochanter  on  the  outside 
is  considerable,  but  when  the  bone  is  removed 
there  is  little  left  to  cover  the  acetabulum 
beyond  the  skin  alone.  Upon  these  points, 
therefore,  must  the  formation  of  the  flaps  be 
regulated.  As  in  the  case  of  the  disarticula- 
tion of  the  shoulder-joint,  the  amputation  at 
the  hip-joint  is  performed  by  all  the  various 
methods,  or  by  processes  combined  from  them, 
according  to  the  necessities  of  the  case,  or  the 
genius  of  the  operator.  We  shall  describe 
the  principal  modifications  only. 

AMPUTATION  OF  THE  THIGH  AT  THE  HIP- 
JOINT. 

Flap  method.— The  operation  is  performed 
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with  a single  or  double  flap.  When  two  flaps 
are  formed,  they  are  cut  in  such  a manner  as 
to  form  an  anterior  and  posterior,  or  two  late- 
ral flaps ; the  other  modes  of  forming  the  flaps 
are  but  variations  of  these. 

With  two  lateral  flaps,  or  an  outside  and  in- 
side one. — In  some  of  the  early  descriptions  of 
this  method,  it  is  recommended,  as  a proper 

E>recaution  against  haemorrhage,  to  tie  the 
emoral  artery,  close  up  by  Poupart’s  liga- 
ment, and  above  the  origin  of  the  circumflex 
and  profunda.  Larrey  makes  this  the  first 
step  of  the  operation,  (I,  II,  III,  1,  2,  3, 
figs.  42  and  43,)  and  the  practice  has  the 
approval  of  Blandin,  who  thinks,  that  as  the 
artery  is  easily  secured,  and  the  haemorrhage 
from  so  large  a vessel  would  be  so  quickly 
fatal,  that  it  will  be  more  proper,  rational,  and 
prudent,  to  begin  the  operation  by  placing  a 
ligature  upon  it.  Others,  on  the  contrary, 
dissent  from  this  doctrine,  regarding  it  as  an 
additional  and  a superfluous  operation,  and 
rely  on  the  compression  made  on  the  trunk 
of  the  artery  with  a pad,  or  the  fingers  of  an 
intelligent  assistant,  against  the  horizontal 
branch  of  the  pubis.  Cases,  however,  may 
occur,  where  the  exhaustion  of  the  patient  is 
so  great,  that  it  becomes  imperative  to  secure 
him  against  all  mischances,  and  under  such 
circumstances,  it  would  be  improper  to  slight 
this  precaution. 

But  whether  the  artery  be  first  tied  or  not, 
the  patient  is  placed  on  his  back,  the  pelvis 
supported  by  a pillow,  and  advanced  to  the 
edge  of  a bed  or  table.  The  surgeon  places 
himself  on  the  outside  of  the  limb,  and  plunges 
a long  slender  knife  into  the  upper  part  of  the 
thigh,  in  a direction  from  front  to  back,  so 
that  the  blade  shall  graze  the  bone  just  be- 
tween the  upper  edge  of  the  trochanter 
minor,  and  the  root  of  the  neck  of  the  femur. 
The  knife  is  urged  on  in  the  same  direction 
until  its  point  comes  through  the  skin  at  the 
opposite  surface  of  the  limb  ; the  edge  of  the 
knife  is  then  directed  downwards,  and  in- 
wards, and  keeping  close  to,  but  clear,  of  the 
small  trochanter,  and  an  internal  flap  about  four 
inches  long  is  made  with  a quick  and  even 
sweep  of  the  knife.  The  flap  is  raised  towards 
the  opposite  thigh,  and  the  limb  being  car- 
ried a little  in  abduction,  one-half  of  the  cap- 
sular ligament  is  cut  close  upon  the  brim  of 
the  acetabulum,  the  edge  of  the  knife  being 
directed  in  the  same  manner  as  if  the  surgeon 
wished  to  cut  off  the  spherical  head  of  the 
bone  through  the  middle.  The  movement  of 
abduction  is  augmented,  and  the  internal  liga- 
ment being  thus  made  tense  against  the  head 
of  the  femur,  is  easily  divided.  The  head  of 
the  bone  being  now  drawn  down,  the  knife  is 
turned  round  it,  and  the  other  half  of  the 
capsular  ligament  is  cut.  The  tendons  of  the 
gluteal  muscles  are  cut  through,  close  to  the 
outer  and  back  part  of  the  great  trochanter, 
and  the  knife  is  carried  outwards  and  down- 
wards, so  as  to  form  an  external  flap,  similar 
to  the  internal  one. 

When  the  femoral  artery  is  previously  tied, 


the  first  flap  incision  should  proceed  from  the 
inferior  angle  of  the  wound  inflicted  for  that 
purpose  ; and,  again,  when  the  knife  has 
doubled  the  head  of  the  bone,  it  should  be 
brought  down  the  outside  of  it,  until  it  falls 
again  into  the  preliminary  wound,  and  it  is 
then  carried  outwards  and  downwards  to  form 
the  external  semicircular  flap. 

With  an  anterior  and  posterior  flap. — Mr. 
Guthrie’s  method  of  forming  the  flaps  differs 
from  that  just  described  in  regard  to  the  point 
from  which  the  incisions  proceed,  and  their 
direction.  He  first  divides  the  integuments 
only,  on  the  inside  and  then  on  the  outside  of 
the  limb,  from  a point  in  front  of  the  spinous 
process  of  the  ilium,  to  another,  close  by  the 
tuberosity  of  the  ischium,  where  the  two  in- 
cisions join  again  (o,  p,  q,  and  h,  o,  n, 
figs.  42  and  43).  The  skin  is  reflected  up, 
and  the  muscles  are  cut  at  the  point  of  re- 
traction, obliquely  upwards  towards  the  arti- 
culation. The  two  flaps  thus  formed  arc 
provided  with  an  ample  covering  of  integu- 
ment, and  may  be  described  as  internal  and 
anterior,  and  external  and  posterior.  Mr. 
Guthrie  does  not  tie  the  femoral  artery  in 
the  first  instance  as  Larrey  does,  and  his 
mode  of  operating  differs  only  from  that  re- 
commended by  Beclard,  in  the  incision  and 
retraction  of  the  integuments,  and  in  cutting 
the  muscles  from  without  inwards,  instead  of 
plunging  the  knife  in  at  each  side  of  the  head 
of  the  bone,  and  then  cutting  outwards.  One 
obvious  advantage  obtained  by  proceeding 
according  to  Mr.  Guthrie’s  plan  is,  that  it 
leaves  more  integument  and  less  muscle  in  the 
wound  ; and,  in  one  of  such  extent,  this  is  a 
consideration  of  no  small  importance. 

Dupuytrcn  used  to  form  the  internal  flap 
by  an  incision,  first,  of  the  integuments,  and 
then  of  the  muscles  upwards  to  the  joint ; he 
made  the  outer  flap  with  one  incision. 

With  a single  flap. — This  method  is  well 
described  in  one  of  the  early  theses  on  this 
subject  by  De  Vallun  : — The  patient  lying  on 
the  sound  hip,  the  operator  makes  a trans- 
verse semicircular  incision,  from  the  upper 
part  of  the  great  trochanter  to  the  tuberosity 
of  the  ischium,  dividing  at  once  all  the  parts 
down  to  the  joint.  (9,  10,  fig.  42;  4,  5, 
3,  fig.  43).  The  limb  is  now  rotated  in- 
wards, the  outer  and  back  part  of  the  cap- 
sular ligament  is  cut,  and  the  round  ligament, 
with  a probe-pointed  bistouri.  The  limb  is 
brought  a little  downwards,  and  the  rest  of 
the  capsular  ligament  being  cut,  a flap  four  or 
five  inches  long,  according  to  the  volume  of 
the  limb,  is  formed  from  the  flesh  on  the  in- 
side of  the  thigh.  Manec,  and  Ashmead,  of 
Philadelphia,  have  proposed  reversing  the 
steps  of  this  proceeding,  forming  the  inner- 
flap  first,  cutting  from  without  inwards  and 
upwards,  then  disarticulating  the  head  of  the 
bone,  and  cutting  outwards. 

When  the  femoral  artery  has  been  tied, 
previously  to  the  formation  of  the  flaps,  the 
operation  is  terminated  without  stopping  to 
secure  the  other  bleeding  vessels. 
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Lisfranc's  plan  ; an  external  and  internal 
flap. — This  able  operator,  it  is  said,  can  com- 
plete the  amputation  in  the  hip-joint,  on  the 
dead  subject,  in  ten  seconds.  He  makes  use 
of  a long,  thick,  two-edged  knife  or  catling. 
The  limb  being  extended,  and  held,  if  pos- 
sible, in  a position  between  adduction  and  ab- 
duction. He  recognizes,  by  drawing  a per- 
pendicular line,  from  the  anterior  superior 
spinous  process,  down  the  thigh,  and  another 
line,  half  an  inch  directly  inwards  towards  the 
pubis,  the  spot  on  which  he  is  to  commence 
his  incision.  Placing  the  point  of  the  knife 
on  the  end  of  the  transverse  line,  he  pushes 
it  perpendicularly  downwards,  grazing  the 
outside  of  the  head  of  the  bone,  until  it  comes 
out  a few  lines  lower  than  the  tuberosity  of 
the  ischium.  It  is  necessary,  as  soon  as  the 
point  of  the  knife  reaches  the  bone,  to  incline 
the  handle  upwards  and  outwards,  in  order  to 
turn  its  point  fair  for  the  tuberosity  ; this 
manoeuvre  is  facilitated  by  the  surgeon  or  an 
assistant’s  taking  hold  of  the  flesh  of  the 
gluteal  region,  and  carrying  it,  en  masse,  to- 
wards himself.  As  soon  as  the  knife  has 
passed  completely  through  from  front  to  back, 
the  lower  edge  is  inclined  outwards  and  down- 
wards, cutting  about  an  inch  in  that  direction, 
until  it  clears  the  great  trochanter.  This 
division  is  effected  more  with  a sawing  than 
a cutting  motion  ; the  knife  then  glides  from 
the  bone,  obliquely,  through  the  muscles, 
forming  an  external  flap,  four  or  five  inches 
long. 

Fig.  49. 


Fig.  49.  Amputation  of  the  thigh  at  the  hip-joint;  the 
external  flap  has  been  formed ; the  head  of  the  bone 
disarticulated  from  the  acetabulum , and  the  knife  car- 
ried to  the  inside  of  the  femur  has  fallen  into  the  line 
of  incision  for  fanning  the.  first  flap,  and  is  note  form- 
ing the  second  flap  from  the  soft  parts  on  the  inside  of 
the  thigh. 

An  assistant  now  takes  hold  of  the  flesh  on 
the  inside  of  the  limb,  and  draws  it  towards  the 


opposite  thigh  ; and  the  surgeon  placing  the 
point  of*  his  knife  again  in  the  upper  angle  of 
the  wound,  inclines  it  slightly  inwards,  carry- 
ing the  blade  a little  beneath,  and  to  the  in- 
side of  the  head  of  the  bone,  so  as  to  make  it 
fall  into  the  line  of  the  first  incision,  and 
avoid  wounding  the  integuments.  He  then 
cuts  down  the  bone  to  the  small  trochanter, 
following  this  prominence  with  the  edge  of 
the  knife  ; at  this  moment  he  directs  one  of 
the  assistants  to  make  compression  on  the  fe- 
moral artery,  by  seizing  the  base  of  this 
second  flap  between  his  fingers  and  thumb  ; 
and  he  then  terminates  the  internal  incision, 
leaving  the  flap  of  the  same  length  as  the  ex- 
ternal one.  The  vessels  are  tied,  and  the 
head  of  the  bone  is  disarticulated  in  the  man- 
ner before  described. 

In  Lisfranc’s,  and  the  other  plans  which 
resemble  it,  as  to  the  formation  of  the  internal 
flap,  the  facility  of  effectually  compressing  the 
artery  in  this  flap,  before  the  edge  of  the 
knife  is  turned  outwards  and  downwards,  is  so 
great,  that  the  preliminary  operation  of  pla- 
cing a ligature  upon  it  may  be  safely  dispensed 
with.  As  soon,  however,  as  the  internal  flap 
is  formed  it  may  be  tied.  The  flow  of  blood 
from  the  other  vessels  may  be  temporarily 
stopped  by  the  fingers  of  assistants  applied 
over  them.  Some  surgeons,  however,  tie  the 
arteries  as  the  operation  proceeds.  Besides 
the  femoral  artery,  the  obturator  artery, 
branches  of  the  pudendal,  ischiatic,  and  glu- 
teal arteries  will  require  torsion  or  ligature. 

Circular  method. — Mr.  Abernethy,  who  ad- 
vocated as  far  back  as  the  beginning  of  the 
present  century,  the  propriety  of  compressing 
the  femoral  artery  against  the  horizontal 
branch  of  the  pubis  instead  of  placing  a liga- 
ture upon  it  before  the  operation,  was  the  first 
to  propose,  in  his  surgical  lectures,  the  per- 
forming this  amputation  by  circular  incision. 
He  used  to  make  the  first  incision  of  the  in- 
teguments a few  inches  below  the  articula- 
tion ; the  muscles  were  divided  higher  up,  at 
the  point  to  which  the  skin  was  retracted, 
and  completely  detached  from  the  great  and 
small  trochanter.  The  capsular  and  the 
round  ligament  were  then  cut,  and  the  limb 
removed.  This  method  was  adopted  by  Mr. 
Colles,  in  the  case  of  the  patient  upon  whom 
he  operated,  and  by  Krimer  in  his  case. 

Graefe  also  shows  the  same  preference  for 
the  circular  method  in  the  amputation  of  the 
hip,  which  he  gives  generally  to  amputations 
in  the  contiguity.  He  performs  the  opera- 
tion with  his  large  knife,  the  blade  of  which 
is  enlarged  and  rounded  off  at  the  end.  He 
thinks  this  form  of  knife  enables  him  in  cut- 
ting the  muscles,  to  hollow  out  the  cone 
better.  He  divides  the  soft  parts  from  with- 
out inwards,  or  rather  from  below  upwards 
towards  the  joint..  He  avoids  the  difficulty 
which  might  be  felt  in  disarticulating  the  head 
of  the  femur,  by  cutting  the  capsular  ligament 
at  the  under  part,  where  the  brim  of  the  ace- 
tabulum is  imperfect.  This  difficulty  is,  how- 
ever, easily  obviated  by  observing  the  rule 
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already  given,  of  cutting  the  capsular  liga- 
ment in  the  same  manner  as  if  the  operator 
intended  to  leave  half  the  head  of  the  bone  in 
the  socket.  Mr.  S.  Cooper  mentions  a case 
where,  from  neglecting  this  point,  a very 
eminent  surgeon  was  unable  for  half  an  hour 
to  disarticulate  the  head  of  the  bone  from  the 
acetabulum.  Dr.  Veitch  is  also  in  favour  of 
the  circular  method.  When  the  muscles  are 
detached  from  the  trochanters,  he  advises  the 
detachment  of  the  muscles  for  some  little  way 
down  the  limb,  for  the  purpose  of  using  the 
bone  thus  cleared  as  a lever  to  facilitate  the 
separation  of  the  head  from  its  articular 
socket.  This  step  is  quite  unnecessary,  and 
causes  delay. 

The  oval  method  proposed  by  Scoutettcn, 
Cornuau,  and  Mr.  Guthrie,  though  frequently 
executed  on  the  dead  body,  has  not  as  yet 
been  resorted  to  in  the  case  of  a living  person. 
It  is  thus  described  : — the  patient  lies  on  the 
sound  hip,  and  the  limb  is  supported  in  ad- 
duction by  an  assistant.  The  first  incision  is 
made  from  an  inch  above  the  great  trochan- 
ter, and  descends  obliquely  forwards  to  the 
anterior  part  of  the  thigh,  to  the  extent  of 
six  or  eight  inches,  if  the  patient  be  an  adult. 
This  incision  terminates  at  a point  at  which  a 
perpendicular  line  from  the  superior  spinous 
process  of  the  ilium,  would  cross  another  line 
drawn  transversely  from  the  tuberosity  of  the 
ischium,  and  divides  the  integument,  and  the 
muscles  down  to  the  bone.  Another  oblique 
incision  of  the  same  length  is  carried  from 
above  the  head  of  the  femur  downwards  and 
backwards  to  a little  below  the  tuberosity  of 
the  ischium.  The  joint  is  thus  freely  ex- 
posed ; the  capsule  and  the  internal  ligament 
are  divided ; the  head  of  the  bone  is  luxated 
outwards  ; the  knife  is  carried  to  the  inside 
of  the  neck  of  the 
bone.  The  assist- 
ant now  compresses 
the  femoral  artery 
by  inserting  his 
thumb  and  fingers 
into  the  wound, 
and  the  operation 
is  terminated  by 
cutting  downwards 
and  inwards  all  the 
soft  parts  on  the  in- 
side of  the  thigh,  so 
as  to  unite  the  two 
extremities  of  the 
inverted  V formed 
by  the  two  first  in- 
cisions. 

Fig.  50.  The  lines  of  incision  for  amputating  at  the 

hip-joint  hy  the  oval  method , as  proposed  i/y  Scou- 

tetten  and  Cornuau. 

The  numerous  methods  proposed  for  am- 
putating the  thigh  at  the  hip-joint  have  not 
originated  solely  in  the  comparative  facility  of 
performance  : the  very  nature  of  the  injury 
may  create  a necessity  for  proceeding  in  a 
given  way,  and  exclude  the  exercise  of  choice 


or  preference  ; and  hence  it  is,  that  though 
one  mode  of  proceeding  may,  in  a general 
sense,  be  more  advantageous  than  another, 
they  must  all  be  retained  as  resources  for 
special  cases. 

The  majority  of  the  amputations  hitherto 
performed  at  the  hip-joint  have  been  executed 
according  to  the  flap  method,  or  some  of  its 
modifications.  This  preference  seems  to  have 
been  accorded,  both  on  account  of  the  great 
bulk  of  the  limb  itself,  and  the  anatomical  confi- 
guration of  the  articulation.  If  the  flap  met  hod 
is  preferred  in  amputating  the  thigh  high  up 
near  the  trochanters,  how  much  stronger  must 
be  the  reasons  for  the  preference,  when  the 
operation  is  to  be  performed  in  the  articulation 
itself!  But  in  the  flap  method  as  applied  to 
this  operation,  there  are  certain  modifications 
more  or  less  favourable.  The  flaps  which  con- 
tain most  skin  and  least  muscle  are  the  best ; as 
the  liability  to  inflammation  and  extensive  sup- 
puration will  be  least  in  flaps  so  formed.  This 
is  one  excellence  of  the  mode  of  proceeding 
recommended  by  Mr.  Guthrie  and  Dupuytren. 
The  anterior  and  posterior  flaps,  when  the 
state  of  the  soft  parts  will  allow  of  their  being 
made  of  equal  length,  are  most  readily  ad- 
justed ; and  when  the  parts  are  extensively 
injured,  as  the  integuments  are  divided  by  a 
separate  incision,  an  adequate  quantity  of  them 
may  be  preserved  with  very  little  of  the  mus- 
cles. The  oblique  position  of  the  flaps  would 
also  give  greater  facility  for  filling  up  the  de- 
ficiency occasioned  by  the  removal  of  the  head 
and  neck  of  the  thigh  bone. 

The  same  advantages  do  not  attach  to  the 
method  when  performed  on  the  plan  of  Lar- 
rey,  Lisfranc,  &c.  The  external  flap  cannot 
be  made  sufficiently  full,  and  ample  to  corre- 
spond with  the  internal  one,  and  most  com- 
monly it  will  be  either  so  irregular  or  deficient 
at  its  posterior  part  as  to  require  points  of 
suture  to  maintain  it  in  coaptation. 

When  the  accident  has  spared  only  enough  of 
the  soft  parts  to  form  a single  flap,  there  is  no 
room  for  choice  ; it  must  be  formed  as  best  it 
may.  If  the  parts  on  the  anterior  and  inter- 
nal region  of  the  thigh  are  sufficient,  the  plan 
of  Manec  and  Ashmead  will  afford  the  best 
result ; the  section  being  made  from  without 
inwards,  and  the  skin  being  divided  first,  a flap 
ample  of  skin  and  scant  of  muscle  is  thus  pro- 
cured. Velpeau,  in  a case  in  which  he  adopted 
this  plan,  describes  the  flap  as  covering  the 
wound  without  effort,  and  remaining  properly 
applied  as  it  were,  by  its  own  weight. 

The  oval  method  is  of  very  easy  execution, 
if  we  may  be  allowed  to  judge  from  what  we 
observe  on  the  dead  subject ; but  the  cover- 
ing it  leaves  at  the  upper  part  of  the  wound, 
where  the  excavation  of  joint  is  to  be  filled  up 
is  rather  scanty.  This  inconvenience  might 
be  obviated  by  making  the  incisions  some- 
what after  the  manner  Larrey  amputates  the 
shoulder-joint. 

The  circular  method  is  the  most  difficult  of 
execution,  and  the  least  advantageous  of  all, 
for  amputation  of  the  thigh  in  the  articulation. 
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T.  King.) 

W.  B.  Costello' .) 

AMYLUM,  Lat. ; ay vXov,  (from  a priv., 
and  yv\q,  a mill,  being  prepared  without  grind- 
ing), Gr. ; Starke,  Satzmehl,  Ger. ; amidon,  Fr. ; 
starch,  Eng.  A name  given  to  the  fecula  ob- 
tained from  the  cereal  grains,  and  from  the 
bulbs,  stalks,  and  roots  of  various  plants.  The 
use  made  of  starch  in  surgery  is  very  limited. 
Powdered  starch  is  sometimes  employed  as  an 
external  application  in  erysipelas,  and  in  the 
cutaneous  erubescence  of  new-born  infants  ; 
in  a liquid  jelly  it  serves  as  a vehicle  for  the 
injection  of  anodynes  into  the  rectum.  As  a 
poultice  it  is  now  but  very  rarely  used. 

ANABROCHISMUS,dv«/3poxi<Tju6e,(from 
dva,  “ with,”  (Spoyoc,  “ a running  knot”.)  An 
operation  of  the  ancient  surgeons  for  prevent- 
ing the  eye-lashes  from  turning  upon,  and 
irritating  the  eye,  effected  by  knotting  a hair 
around  them.  It  is  mentioned  by  Hippo- 
crates, Galen,  and  Celsus.  It  is  now  obso- 
lete. 

ANAPLASIS,  obsolete,  dvdnXamQ,  Gr. 
confirmatio,  Lat.  Hippocrates  used  this  term 

1 The  Editor  having  had  the  misfortune  to  be  de- 
prived, by  illness,  of  the  able  assistance  of  Dr.  King, 
who  had  originally  undertaken  to  write  the  article 
Amputation,  was  compelled  to  take  up  the  subject 
where  it  was  thus  interrupted.  With  the  exception 
of  the  section  entitled  Measures  necessary  to  arrest 
heemorrhage  after  amputation,  the  Editor’s  part  of  this 
article  embraces  from  page  142,  commencing  with  the 
history  and  description  of  the  Flap  Amputation,  to  the 
end.  He  acknowledges  with  pleasure  the  great  obliga- 
tions he  has  been  laid  under  by  his  friend  Mr.  Pilcher, 
who  kindly  placed  at  his  disposal,  for  sketching  and 
verifying  the  wood-cuts  which  illustrate  this  article, 
all  the  subjects  employed  during  the  course  of  sur- 
gical operations  delivered  by  Mr.  P.  during  the  present 
session  at  the  Webb-street  School. 
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to  designate  the  union  or  consolidation  of  a 
fractured  bone. 

ANAPLEROSIS,  obsolete,  avan\Tipoj<ng, 
“ filling  up.”  That  part  of  surgical  therapeu- 
tics whose  object  is  to  supply,  by  artificial 
means,  parts  that  are  wanting.  (See  Pro- 
thesis.) 

ANASARCA,  Lat.,  avaaaoica,  Gr.,  from 
dva,  through,  and  aapE,  the  flesh  ; Leibwasser, 
Hautwassersucht,  Ger. ; anasarque,  Fr. ; dropsy 
of  the  cellular  mevibrane,  Eng.  The  term  im- 
plies a general  serous  infiltration  of  the  cellu- 
lar tissue,  but  more  especially  the  portion  of 
it  interposed  between  the  skin  and  the  mus- 
cles ; when  the  infiltration  is  not  general,  but 
circumscribed  within  a particular  region,  it  is 
known  by  the  name  of  oedema. 

Anasarca,  like  the  other  forms  of  serous  ef- 
fusion, may  be  either  symptomatic  or  idio- 
pathic ; it  may  be  active  or  passive.  Con- 
sidered without  reference  to  the  causes  from 
which  it  may  arise,  the  infiltrated  condition  of 
the  cellular  tissue,  known  under  the  term 
anasarca,  results  from  the  condensation  of  the 
animal  vapour  which  is  constantly  exhaled 
from  all  parts  of  the  cellular  tissue,  whether 
that  condensation  is  produced  by  an  excess  of 
the  secretion  itself,  or  the  absence  of  absorp- 
tion. 

As  our  notice  of  this  affection  is  confined 
to  the  mere  point  of  view  in  which  it  is  sus- 
ceptible of  relief  or  cure  from  surgical  means, 
it  will  not  be  necessary  to  enter  into  a full 
disquisition  of  its  causes,  varieties,  complica- 
tions, &c.  We  shall,  therefore,  only  state  in 
general  terms,  that  it  may  depend  upon  ex- 
citement or  irritation  in  the  cellular  tissue  it- 
self, or  its  vessels ; on  inflammation,  or  ob- 
struction of  the  veins,  or  simply  from  any  me- 
chanical impediment  (as  for  instance,  a tu- 
mour,) to  the  free  return  of  the  blood  ; and 
on  various  organic  alterations  in  the  important 
organs  of  the  economy,  as  of  the  heart,  or  its 
large  blood-vessels,  pericardium,  lungs,  kid- 
neys, &c. 

The  causes  of  anasarca  may  very  naturally 
be  arranged  into  two  classes : in  one  the 
symptoms  are  acute  ; in  the  other  they  are 
chronic,  and  symptomatic  of  some  primary 
affection.  In  the  early  stages  of  life,  great 
activity  of  function  prevails  in  the  cellular 
tissue,  erythematous  inflammations  are  more 
frequent,  and  hence  the  greater  frequency  of 
the  active  forms  of  anasarca  at  this  period  of 
existence.  \ outh,  vigour,  and  the  sanguineous 
temperament,  therefore,  are  justly  regarded  as 
predisposing,  while  a too  generous  alimenta- 
tion, the  suppression  of  haemorrhage,  either 
natural  or  accidental ; the  sudden  stoppage 
of  perspiration  ; or  the  impression  of  cold, 
especially  after  eruptive  diseases,  may  be 
enumerated  amongst  its  occasional  causes.  It 
has  also  been  observed  to  come  on  suddenly, 
after  violent  emotions  of  the  mind,  or  the 
disappearance  of  the  symptoms  of  gout,  &c. 

The  characters  of  the  passive  or  chronic 


anasarca  are  very  different : here  the  pheno- 
mena are  of  the  asthenic  kind,  and  are 
dependent  either  on  morbid  affections  of  the 
heart,  large  vessels,  lymphatics,  of  some  of 
the  principal  viscera,  in  a word ; or  on  direct 
debilitation,  resulting  from  insufficient  food  or 
clothing,  insalubrious  habitation,  frequent  and 
considerable  loss  of  blood,  &c. 

The  symptoms  of  this  affection,  derived  as 
they  may  be  from  pathological  conditions  so 
essentially  different,  are  serious,  or  otherwise, 
in  regard  to  the  evanescent  excitement  or 
permanent  lesion  from  which  they  take  their 
origin  ; and  they  present  a degree  of  variety 
dependent  on  the  causes  from  which  they 
arise. 

The  sthenic,  or  acute  anasarca  that  occurs 
during  convalescence  from  scarlatina,  is  cha- 
racterized by  the  suddenness  of  its  appearance 
and  the  rapidity  with  which  it  spreads.  A 
great  part,  sometimes  even  the  whole  body,  is 
swollen,  although  the  colour  of  the  skin  is 
scarcely  changed,  or  if  it  should  be,  it  presents 
a very  slight  rosy  hue  ; it  is  elastic  and  sen- 
sible to  the  touch  ; it  also  seems  polished,  and 
hotter  than  usual.  When  pressed  upon,  it 
does  not  retain  the  mark  of  the  fingers,  and  it 
sometimes  presents,  at  various  points,  an  erysi- 
pelatous blush.  These  symptoms  coincide 
with  others  of  a constitutional  kind.  The 
pulse  becomes  hard  and  frequent ; the  coun- 
tenance flushed,  the  eyes  brilliant,  and  the 
tongue  parched.  There  is  great  thirst,  but 
no  appetite ; and  sometimes  there  is  severe 
headache,  sickness,  and  intolerance  of  noise 
or  light.  The  urine  is  scanty  and  high- 
coloured.  The  patient  complains  of  pains  in 
the  loins,  or  in  the  articulation  ; he  is  listless, 
yet  uneasy.  Sometimes  the  severity  of  the 
symptoms  is  still  greater : the  abdomen  is 
painful  to  the  touch  , there  are  colicky  pains, 
with  diarrhoea  ; excessive  difficulty  of  breath- 
ing, with  irregular  and  quickened  pulse,  and 
extreme  restlessness. 

The  inflammatory,  or  active  anasarca  often 
occurs,  however,  without  such  well-marked 
symptoms  of  general  reaction.  Its  progress 
may  be  extremely  slow.  The  swelling  begins 
in  the  feet,  and  ascends  the  legs,  thighs,  scro- 
tum, &c.  The  colour  of  the  skin  remains  un- 
changed, and  the  augmentation  of  heat  or 
sensibility  is  scarcely  perceptible.  The  ex- 
citement of  the  cellular  tissue,  though  obscure, 
is  still  the  cause  of  the  phenomenon.  The  in- 
filtration is  not  of  the  passive  kind. 

When  the  anasarca  is  of  the  asthenic  kind, 
or  symptomatic  of  some  serious  lesion,  the 
character  and  march  of  the  symptoms  are  dif- 
ferent. Before  any  appearance  of  infiltration 
is  shown  elsewhere,  the  face  is  puffed  up,  and 
paler  than  usual,  or  the  ankles  are  swollen, 
and  present  a doughy  feel  to  the  touch.  The 
intumescence  from  this  point  proceeds  at  first 
very  slowly.  The  skin  feels  cold,  and  its 
temperature  is  in  reality  reduced  ; its  colour 
is  a dull  white  or  yellow,  becoming  more  and 
more  glossy  as  the  distension  increases  ; its 
elasticity  or  resistance  diminishes,  and  it  re- 
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tains,  for  a considerable  time,  the  pits  or 
seams  made  upon  it  by  the  pressure  ol  the 
fingers  or  the  clothes.  The  quantity  of  the 
effused  fluid  becoming  more  and  more  con- 
siderable, it  becomes  obedient  to  the  laws  of 
gravitation,  and  accumulates  in  those  parts 
which  are  most  depending  ; but  as  these  be- 
come overcharged,  it  ascends  and  distends  the 
higher  regions. 

At  first  the  accumulation  seems  greatest  in 
the  evening,  particularly  if  the  patient  has 
been  much  in  the  erect  position  during  the 
day  ; but  after  the  repose  of  the  night,  it 
seems  to  disperse  so  that  scarcely  a trace  of 
it  is  to  be  observed  next  morning.  The 
quantity  increases  progressively,  until  the  in- 
filtration is  found  to  be  general  in  the  legs, 
thighs,  scrotum,  hips,  loins,  abdomen,  chest, 
neck,  face,  eyes, — in  a word,  over  all  the  sur- 
face of  the  body,  with  the  exception  of  the 
palms  of  the  hands  and  soles  of  the  feet.  Nor 
is  the  effusion  confined  to  the  cutaneous  cel- 
lular tissue  ; it  penetrates  also  into  the  inter- 
muscular layers,  and  along  the  tracks  of  the 
great  vessels.  The  muscular  contractility  is 
enfeebled  under  the  great  weight  of  the  accu- 
mulation, and  the  patient  moves  with  diffi- 
culty ; the  surface  is  cold,  and  its  sensibility 
is  often  blunted  to  such  a degree  that  the 
skin  may  be  cut,  or  even  burned,  without  the 
patient’s  being  in  the  least  aware  of  it.  There 
is  great  thirst,  and  the  urine  is  highly  coloured, 
scanty,  and  sedimentous.  When  the  disten- 
sion of  the  skin  becomes  extreme,  it  is  sepa- 
rated by  a considerable  distance  from  the 
sources  by  which  it  is  nourished  ; the  capilla- 
ries are  attenuated,  and  convey  but  little 
blood  ; and  on  this  account  there  is  a great 
tendency  in  the  skin  to  inflame  and  slough,  at 
various  points,  and  from  very  trifling  lesions. 

The  pathological  condition  of  the  cellular 
tissue  varies  according  to  the  cause  in  which 
the  infiltration  has  originated,  or  the  length  of 
time  the  effused  fluid  has  remained,  as  it  were, 
stagnant  in  its  areoles.  When  the  cause  is  of 
the  active  or  sthenic  kind,  and  limited  to  the 
cellular  element  itself,  this  tissue  will  be  found 
reddened,  injected,  and  indurated  at  some 
points.  When,  on  the  other  hand,  the  ana- 
sarca is  a mere  symptom  of  serious  organic 
lesions,  the  cellular  tissue  is  a mere  recipient ; 
it  is  inundated  with  fluid,  at  first  without  any 
sensible  alteration  of  its  structure.  When 
this  state  of  things  continues,  it  suffers  from 
maceration,  it  becomes  discoloured,  as  do  also 
the  muscles  ; their  powers  of  resistance  are 
impaired,  and  they  are  torn  with  the  greatest 
facility.  It  will  be  often  in  the  power  of  the 
surgeon  to  prevent  this  complication  by  well- 
timed  interference  ; but  in  general,  the  root 
itself  of  the  evil  is  much  more  serious,  and  is 
only  susceptible  of  palliation. 

Treatment. — The  remedies  to  be  had  re- 
course to  differ  according  to  the  causes  and 
conditions  in  which  the  affection  has  had  its 
origin.  When  it  depends  on  simple  excite- 
ment of,  and  is  confined  to,  the  cellular  tissue, 
the  antiphlogistic  treatment  is  indicated. 


Fig.  51. 


Local  .will  be  better  than  general  bleeding, 
except  in  cases  wdiere  the  disease  has  been 
produced  by  plethora ; leeches  in  sufficient 
number  may  be  applied  to  the  margin  of  the 
anus,  or  the  vulva,  when  it  can  be  traced  to 
suppression  of  habitual  evacuations  by  haemor- 
rhoids, or  the  catamenia.  Some  surgeons 
prefer  general  bleeding  in  small  quantities, 
and  frequently  repeated  ; and  it  is  certain 
that  the  anasarcous  swelling  is  often  dissipa- 
ted very  rapidly  under  this 
plan  of  treatment.  Saline 
and  diaphoretic  medicines 
are  exhibited  internally, 
with  nitrated  diluents  ; and 
punctures  may  be  made, 
without  fear  of  bad  con- 
sequences, when  the  effu- 
sion is  considerable,  in  or- 
der to  give  issue  to  the 
fluid,  and  diminish  the  ten- 
sion of  the  skin.  The  point 
of  a lancet  is  used  for  this 
purpose.  An  acupuncture 
needle  will  be  found  to 
answer  better.  Sir  B.  Bro- 
die  uses  a particular  kind 
of  needle  for  evacuating  the 
serum.  See  fig.  51. 


The  passive  form  of  anasarca,  whether  it 
arise  from  morbid  alterations  of  important  or- 
gans, or  from  general  debility,  unaccompanied 
by  such  alterations,  is  in  every  point  of  view 
a more  serious  malady.  Of  course,  the 
chances  are  more  favourable  for  the  patient, 
when  the  affection  is  nothing  more  than  the 
indication  of  a general  atonic  condition.  Here 
we  must  do  the  very  reverse  of  what  is  recom- 
mended in  the  active  form  of  the  disease  ; we 
must  encourage,  instead  of  repressing  the 
movement  of  reaction.  The  patient’s  reco- 
very will  reward  our  perseverance  in  the  em- 
ployment of  proper  hygienic  and  therapeutic 
means.  But  when  the  disease  is  merely  the 
symptom  of  some  serious  lesion  of  the  viscera, 
or  of  the  great  blood-vessels,  cure  is  but  too 
often  beyond  the  reach  of  art.  It  is  true,  the 
surgeon  will  succeed  in  dispersing  an  anasar- 
cous effusion,  dependent  on  the  existence  of 
a tumour,  or  the  development  of  an  aneuris- 
mal  sac,  by  extirpating  the  one,  or  placing  a 
ligature  on  the  other  ; but  these  are  inappli- 
cable and  insufficient  in  a vast  number  of 
other  lesions  of  the  vessels  and  viscera,  and  in 
which  the  surgeon  can  do  no  more  than  pal- 
liate the  distress  which  may  arise  from  the  ex- 
cessive distension  which  the  anasarcous  effu- 
sion produces. 

The  punctures  recommended  to  relieve  the 
over-distended  skin  in  the  anasarca  from  cel- 
lular inflammation,  though  capable  of  effecting 
the  same  object,  viz.  the  evacuation  of  a con- 
siderable quantity  of  the  fluid,  is  by  no  means 
so  secure  against  bad  consequences,  and  should 
be  employed  with  great  reserve.  In  some 
cases  of  a very  urgent  nature  it  will  be  proper 
to  have  recourse  to  them.  It  will  be  better 
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to  relieve  the  skin  from  the  excessive  disten- 
sion, than  to  allow  it  to  crack  extensively,  or 
to  become  stripped  over  the  parts  on  which 
the  patient  lies.  When  the  patient’s  strength 
is  much  reduced,  the  skin  is  considerably  dis- 
tended, and  the  distress  of  breathing  is  very 
great ; under  such  circumstances,  punctures 
ought  to  be  made  to  give  issue  to  the  fluid, 
without  regard  to  the  local  inflammation  and 
sloughing  which  may  arise  in  consequence. 
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( Win . B.  Costello.') 

ANASTOMOSIS,  (from  ava,  through,  and 
OTopa,  a mouth,)  dvaarogwan;,  Gr. ; Verbin- 
dung,  Ger. ; anastomose,  abouchement,  Fr.  ; 
inosculation,  Eng.  Anastomosis,  in  an  ana- 
tomical sense,  means  the  communication  that 
obtains  between  different  parts  of  any  system 
of  vessels,  nerves,  &c.,  and  is  found  in  each  of 
the  ramifying  systems, — in  the  arteries,  in  the 
veins,  in  the  lymphatics,  and  in  the  nerves. 

The  anastomoses  of  the  arterial  system 
which  are  to  be  here  considered,  serve  three 
distinct  purposes  ; they  prevent  a defective 
supply  of  blood ; they  diminish  the  velocity 
in  the  current  of  the  blood  ; and  they  dimi- 
nish the  weight  of  the  column  of  blood. 

To  fulfil  these  different  offices,  there  are 
different  modes  by  which  arteries  anastomose. 
Two  trunks  of  equal  diameter  may  unite  to 
form  a single  trunk,  as,  for  instance,  the  two 
vertebrals,  to  form  the  basilar  artery  ; or  two 
trunks  may  communicate  at  a particular  part 
by  a transverse  branch,  such  as  the  two  ante- 
rior cerebral  arteries,  by  the  arteria  transver- 
salis : or  two  trunks  may  join  and  form  an 
arch,  as  in  the  instances  of  the  mesenteric  ar- 
teries, and  coronary  arteries  of  the  heart  ; in 
those  of  the  stomach,  lips,  eyelids,  and  iris  ; 
and  in  the  palmar  arch. 

In  consequence  of  these  and  other  inoscu- 
lations, the  due  supply  of  blood  to  different 
organs  can  never  be  interrupted,  though  its 
flow  in  particular  vessels  may  be  obstructed 
by  a variety  of  causes,  particularly  by  alterations 
of  posture,  and  by  muscular  contractions  ; 
and  hence  it  is  justly  remarked,  that  the  arte- 
rial system  ought  not  to  be  compared  to  a 
tree,  the  branches  of  which  are  isolated  ; but 
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to  a tree,  all  the  branches  of  which  communi- 
cate with  one  another. 


Fig.  52. 


The  anastomoses  of  the  arteries  of  the 
iris,  represented  in  fig.  52,  show  how  that 
organ  is  supplied  with  a constant  stream  of 
blood  during  its  unceasing  movements.  The 
vessel  which  is  seen  passing  around  the  cir- 
cumference of  the  iris  receives  its  blood  from 
two  channels,  so  that  the  circulation  can 
never  be  interrupted.  From  this  trunk  the 
different  branches  come  off  at  right  angles  to 
supply  the  iris,  pass  forwards  to  the  pupillar 
opening,  where  they  inosculate  with  each 
other,  forming  a sort  of  festoon,  in  such  man- 
ner that  the  circulation  of  the  blood  shall  go 
on  uninterruptedly,  whether  the  pupil  be  in  a 
state  of  contraction  or  dilatation. 


Fig.  53. 


The  anastomosis  of  the  palmar  arteries 
represented  in  fig.  53,  shows  how  all  the 
parts  of  the  hand  and  fingers  continue  to  be 
supplied  with  an  uniform  quantity  of  blood 
while  grasping  bodies,  as  well  as  during  all 
their  varied  positions. 

There  is  a form  of  anastomosis, — a rete 
mirabile , in  the  arteries  of  particular  organs  in 
different  tribes  of  animals,  which  is  intended 
in  some  cases  to  secure  an  equal  supply  of 
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blood,  in  others  to  prevent  an  undue  supply 
to  the  organ,  when  from  the  particular  habits 
of  the  animal,  the  circulation  of  the  blood  is 
liable  to  interruption.  The  rete  mirabile  of 
Galen,  which  is  met  with  in  Graminivorous 
Animals,  affords  a beautiful  example  of  a pro- 
vision in  the  mode  of  the  distribution  of  arte- 
ries in  the  head  to  prevent  any  increase  in 
the  weight  of  the  column  of  blood,  when  the 
animal  is  grazing,  an  effect  which  would  be 
necessarily  produced,  did  not  the  internal 
carotid  arteries  in  that  tribe  of  animals  divide, 
become  tortuous,  again  unite,  and  in  that  man- 
ner ward  off  all  undue  pressure  from  the  in- 
crease of  the  weight  of  the  column  of  blood 
which,  were  these  vessels  rectilineal,  would  be 
caused  on  the  brain,  when  the  head  is  inclined 
downwards.  In  Aquatic  Birds,  which  are  in  the 
habit  of  diving  in  search  of  their  food,  the  rete 
mirabile  of  Hovius  affords  another  example  of 
an  artery  subdividing  and  then  reuniting  for  a 
similar  purpose  as  the  rete  viirabile  in  the 
graminivorous  animals.  As  a perfect  state  of 
the  organs  of  vision  must  be  more  especially 
requisite  in  diving  birds,  when  their  body  is 
placed  perpendicular  in  gathering  their  food 
under  water,  the  subdivision  and  reunion  of 
the  ophthalmic  artery  or  the  rete  viirabile 
must  prevent  any  injurious  effects  which 
would  otherwise  be  caused  by  the  increased 
weight  of  the  column  of  blood  in  the  eye,  were 
the  ophthalmic  artery  rectilineal. 

Retia  mirabilia  are  also  employed  in  the  Ce- 
taceous Fishes  to  prevent  an  undue  accumula- 
tion of  arterial  blood  in  the  large  vessels,  and 
central  organ  of  the  circulation,  when  these 
animals  are  deep  under  water.  John  Hunter, 
in  his  account  of  the  anatomy  of  the  whale, 
describes  a most  extraordinary  extent  of  rete 
particularly  in  the  intercostal  arteries  of  these 
animals ; and  the  same  beautiful  structure 
may  be  seen  in  the  porpoise.  When  the 
bodies  of  the  cetacea  are  subjected  to  the 
enormous  pressure  to  which  they  are  constantly 
exposed  from  the  immense  depth  of  the  waters 
in  which  they  dwell,  the  circulation  of  the  blood 
in  the  exterior  of  the  body  must  be  inter- 
rupted, and  hence  the  blood  will  be  driven 
into  and  congested  within  the  thoracic  cavity. 
To  prevent  any  over-distension  of  the  vital 
organs  contained  within  the  chest,  the  rete 
mirabile  formed  by  the  intercostal  vessels,  act- 
ing like  a reservoir,  will  receive  the  surplus 
blood,  and  detain  it  until  the  animal  rises 
from  the  deep,  and  approaches  towards  the 
surface  of  the  water,  which,  by  taking  off  the 
pressure  of  the  superincumbent  medium  allows 
the  circulation  of  the  exterior  part  of  the  body 
to  be  renewed. 

While  these  forms  of  anastomosis  are  had 
recourse  to,  in  the  examples  which  I have 
given,  in  order  to  prevent  an  undue  quantity 
of  blood  being  sent  to  particular  organs,  I 
have  also  mentioned  that  a similar  form  of 
structure  is  found  to  be  employed  for  the 
purpose  of  securing  a proper  quantity  of  blood 
to  a part  which,  from  the  habits  of  some  ani- 
mals, would  be  otherwise  occasionally  deprived 
of  its  requisite  quantity  of  the  sanguineous 
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fluid.  The  most  remarkable  illustration  of 
this  provision  is  met  with  in  the  limbs  of  the 
Sloth,  the  arteries  both  of  the  legs  and  arms 
of  these  animals  being  formed  into  a rete,— to 
which,  however,  Sir  Anthony  Carlisle,  who 
first  described  this  structure,  seems  to  me  to 
have  given  a very  erroneous  and  unphilo- 
sophical  explanation,  attributing  to  this  mode 
of  distribution  in  the  arteries,  the  remarkably 
slow  movements  of  this  tribe  of  animals.  The 
singular  and  no  less  curious  part  of  the  natu- 
ral history  of  the  sloth,  is  not,  however,  its 
extremely  sluggish  motions,  which  Sir  A. 
Carlisle  conceived  could  be  explained  from 
the  peculiarity  in  the  distribution  of  the 
brachial  and  femoral  arteries,  but  the  great 
muscularity  which  it  possesses  in  grasping,  or  of 
suspending  its  own  body  for  a most  extraordi- 
nary length  of  time.  “We  are  told  of  a sloth 
that,  having  fastened  itself  by  its  feet  to  a 
pole,  remained  in  the  situation  during  fifteen 
days,  and  without  sustenance  ! The  strength 
in  the  legs  and  feet  is  so  great,  that  having 
seized  anything,  it  is  almost  impossible  to  oblige 
this  animal  to  quit  its  hold.  The  same  sloth 
grasped  a dog  that  had  been  let  loose  upon  it, 
and  held  it  until  it  perished  with  hunger 1 !” 

The  multiplied  subdivisions  of  the  brachial 
and  femoral  arteries  of  the  sloth,  and  the  sub- 
sequent reunion  of  these  vessels  into  one 
trunk,  must,  therefore,  be  considered  as  a 
peculiarity  of  structure  connected  with  the 
extraordinary  power  which  these  animais 
possess  of  clinging  to  branches  of  trees  for  a 
very  prolonged  time,  and  which  they  are 
impelled  to  do,  in  order  to  gather  their  food. 
Did  the  artery  in  the  limb  consist  of  one  trunk, 
and  was  it  in  the  usual  situation,  it  is  evident 
that  the  circulation  would  be  disturbed,  if  not  al- 
together interrupted,  when  the  animal  grasped 
with  its  limbs  for  any  lengthened  period  ; but 
all  such  compression  is  completely  averted  by 
the  subdivisions  of  the  braehial  artery  being 
so  numerous  at  the  part  of  the  limb  where  the 
pressure  is  made,  that  whenever  any  of  the 
vessels  are  compressed,  and  the  circulation 
through  them  impeded,  the  blood  finds  a ready 
channel  in  the  other  branches  of  the  trunk. 
There  is  even  a further  provision  to  ward  off 
the  effects  of  pressure  on  the  brachial  arteries 
of  this  animal,  and  which  is  so  well  known  in 
the  feline  tribe, — the  artery  passing  through 
a foramen  on  the  inner  condyle  of  the  hu- 
merus ; which  may,  indeed,  be  considered  as 
an  additional  proof  of  the  office  which  is  re- 
quired of  the  arterial  plexus  of  the  artery  in 
the  limbs. 

The  anastomosis  of  arteries  have  consider- 
able influence  in  modifying  the  velocity  of  the 
current  of  the  blood  in  the  inosculating 
branches.  This  must  take  place  in  a remark- 
able manner  in  the  basilar  artery,  where  the 
two  opposite  currents  in  the  vertebral  and 
carotids  meet  one  another ; and  also  in  the 
coronary  arteries  of  the  different  organs  as 
wrell  as  in  the  inosculations  of  the  mesenteric 
vessels,  and,  indeed,  of  the  innumerable  arte- 
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rial  capillaries  in  every  organ,  and  in  every 
part  of  the  body. 

Besides  the  important  offices  which  anasto- 
mosis performs  in  securing  to  every  part  of  the 
system  a necessary  supply  of  arterial  blood  as 
well  as  of  modifying  the  velocity  of  the  cur- 
rent of  blood  in  different  organs,  the  inos- 
culations of  arteries  execute  a no  less  import- 
ant function,  when,  either  from  disease  or 
accident,  the  flow  of  blood  through  an 
arterial  trunk  has  become  interrupted.  To 
such  extent,  indeed,  is  this  office  of  the 
anastomosing  vessels  sometimes  demanded, 
that  not  only  have  large  arteries  been  obstruc- 
ted while  the  blood  continued  to  be  supplied 
in  sufficient  quantity  to  the  parts  on  which 
they  were  ramified,  but  trunks  of  the  first 
order  in  magnitude,  and  even  the  aorta  itself, 
have  been  obliterated,  and  the  circulation  has 
been  carried  on  by  the  anastomosing  vessels. 

The  mode  by  which  this  important  office  of 
the  anastomosing  vessels  is  performed  is  a 
subject  of  interesting  investigation.  When 
the  obstruction  of  an  artery  is  caused  by 
disease,  as  a diminution  of  the  calibre  of 
the  vessel  must  almost  in  every  case  take 
place  very  slowly,  the  enlargement  of  the  in- 
osculating vessels  must  also  progressively  cor- 
respond ; but  where  a ligature  is  placed  on  an 
artery,  or  the  flow  of  blood  through  it,  is  by 
any  cause  suddenly  interrupted,  the  changes 
in  the  inosculating  branches,  or  in  those  ves- 
sels which  are  to  supply  the  part  with  the 
blood  to  which  the  obstructed  artery  was 
distributed,  must  be  immediate.  These  changes 
have  been  observed  by  examining  limbs  in 
which  the  principal  arterial  trunk  had  been 
obstructed,  and  the  parts  examined  at  different 
periods  after  a ligature  had  been  placed  on  an 
| arterial  trunk,  more  particularly  in  cases  wher- 
ever such  an  operation  had  been  performed 
for  the  cure  of  aneurism.  Some  changes  in 
the  inosculating  vessels  may  also  be  observed 
during  life,  when  the  inosculating  branches 
are  superficial,  as  the  branch  of  the  external 
carotid  ; or,  still  more  distinctly,  when  they 
are  also  situated  in  a transparent  part  such 
as  the  conjunctiva  or  the  cornea. 

No  sooner  is  the  circulation  through  an 
artery  obstructed,  than  an  immediate  change 
takes  place  in  the  anastomosing  vessels.  I 
had  an  opportunity  of  observing  these  changes 
in  the  branches  of  the  external  carotid  artery, 
after  a ligature  was  placed  on  the  trunk  of  the 
common  carotid  artery  of  the  opposite  side,  in 
the  instance  of  a very  young  and  emaciated 
subject,  so  that  the  vessels  could  be  distinctly 
seen  through  the  thin  and  delicate  skin  which 
covered  them.  No  sooner  was  the  flow  of 
blood  through  the  common  trunk  of  the 
carotid  artery  impeded,  than  the  branches  of 
the  external  carotid  of  the  opposite  side  of 
the  head,  more  particularly  the  temporal  and 
occipital  vessels,  became  manifestly  enlarged 
and  tortuous,  exactly  in  the  same  manner  as 
when  an  injection  is  forcibly  thrown  into  the 
arteries  of  the  dead  body,  whilst,  at  the  same 
time  their  action  became  very  much  in- 
creased. 


It  is  by  no  means  unfrequent,  when  a part 
of  the  cornea  has  become  dim,  or  a speck  has 
been  formed  in  consequence  of  previous  in- 
flammation, that  one  or  more  vessels  convey- 
ing red  blood  pass  across  the  transparent  part 
of  the  cornea  and  terminate  in  the  speck. 
However  dubious  the  benefit  from  such  a 
practice  may  generally  be,  yet  the  vessels  in 
such  cases  have  frequently  been  divided,  in 
order  to  prevent  the  speck  being  nourished, 
and  thus  to  aid  the  action  of  local  stimulants 
in  promoting  the  absorption  of  the  opaque 
matter.  When  only  one  red  vessel  can  be 
discriminated  passing  into  a speck,  and  if  it  be 
not  only  divided,  but  a portion  of  it  also  re- 
moved, and  the  eye  examined,  even  a few 
hours  afterwards,  besides  more  or  less  redness, 
both  of  the  corneal  and  sclerotic  conjunctiva, 
occasioned  by  the  excitement  of  the  opera- 
tion, the  divided  vessel  appears  regenerated, 
and  a trunk  is  observed  of  the  same  size,  and 
precisely  in  the  same  situation,  uniting  with, 
or  in  continuation  of  that  portion  of  the  canal 
which  had  been  not  only  divided,  but  alto- 
gether removed. 

The  changes  which  have  been  met  with  in 
the  dissection  of  limbs,  the  arterial  trunks  of 
which  had  been  obliterated  for  the  cure  of 
aneurism,  satisfactorily  explain  not  only  the 
ultimate  changes  of  the  inosculating  vessels 
which  are  employed  to  carry  on  the  circula- 
tion, but  enable  us  satisfactorily  to  account 
for  the  immediate  effects  which  take  place  on 
the  inosculating  branches,  when  the  circula- 
tion through  an  arterial  trunk  is  suddenly  ob- 
structed ; they  also  explain  the  cause  of  that 
singular  appearance,  the  almost  immediate  re- 
generation of  an  artery,  observed  when  a 
portion  of  a vessel  passing  into  a speck 
of  the  cornea  has  been  removed. 

From  the  dissections  of  limbs  which  have 
been  operated  upon  for  aneurism,  at  a very 
long  period  after  the  operation  had  been  per- 
formed, a trunk  almost  as  large  as  the  femoral 
artery  itself  has  been  found  so  near  the  site 
of  the  original  trunk  that  it  must  have  been 
mistaken  for  it,  had  not  the  thickened  and 
collapsed  cord  into  which  the  obstructed  ves- 
sel was  converted  been  discovered.  In  a 
patient,  whose  limb  was  amputated  many  years 
after  the  femoral  artery  had  been  obliterated, 
for  the  cure  of  a popliteal  aneurism,  there  was 
a trunk  observed  on  the  surface  of  the  stump, 
similar  in  size,  and  apparently  situated  so  pre- 
cisely in  the  place  of  the  femoral  artery,  that 
the  operator  was  puzzled  to  account  for  the 
appearance,  but  the  circumstance  was  readily 
explained  by  finding,  on  the  examination  of  the 
amputated  limb,  the  remains  of  the  original  ves- 
sel converted  into  a substance  resembling  the 
umbilical  cord,  whilst  the  limb  was  chiefly  sup- 
plied with  blood  by  a large  trunk  which  ran 
parallel,  and  in  close  contact  with  the  oblitera- 
ted vessel,  (A.  Cooper).  This  interesting  fact 
will,  therefore,  account  for  the  hitherto  inexpli- 
cable cfrcumstance  which  has  been  mentioned, 
of  the  almost  immediate  appearance  of  a red 
vessel  on  the  cornea  even  after  a portion  of 
one  has  been  removed : the  new  vessel. 
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under  such  circumstances,  not  being  a re- 
union of  the  divided  mouths,  or  a regenera- 
tion of  the  portion  of  the  canal  which  was  cut 
away,  but  the  enlargement  of  an  adjacent 
inosculating  branch. 

It  ought  to  be  observed,  that  however  rapid- 
ly such  a change  may  take  place,  when  such 
small  vessels  as  those  of  the  cornea  are  di- 
vided, or  a portion  of  them  removed,  a much 
longer  period  is  necessary  for  one  inosculating 
vessel  adjacent  to  the  obliterated  trunk  to 
undergo  such  an  increase  of  its  calibre,  and 
attain  such  a size  as  to  be  the  chief  means  of 
carrying  on  the  circulation.  When  the  circula- 
tion is  suddenly  cut  off  in  the  main  trunk,  all  the 
anastomosing  branches  bear  a part  in  carrying 
blood  to  the  organs  or  parts  thus  deprived  of 
their  supply.  The  contributions  of  all  are  re- 
quired in  the  first  instance.  This  service  is,  how- 
ever, but  temporary.  After  the  lapse  of  some 
time,  one  or  more  of  these  vessels  becomes  per- 
manently enlarged,  through  which  the  circula- 
tion is  continued,  while  the  inordinate  function 
of  the  others  being  now  no  longer  necessary, 
they  shrink  to  their  primitive  size.  We  may, 
therefore,  conclude  from  the  phenomena  which 
are  observed  to  take  place  in  the  branches  of 
the  external  carotid  artery,  when  a ligature  has 
been  placed  upon  the  common  trunk  of  the 
carotid  at  the  opposite  side  of  the  neck,  that 
there  is  not  only  an  immediate  change  in  the 
inosculating  vessels,  but  that  they  at  first  all 
participate,  every  one  being  employed  to 
supply  to  the  member  its  defective  quantity  of 
blood,  whilst  it  is  only  after  the  lapse  of  many 
months  that  one  of  the  inosculating  vessels 
performs,  almost  entirely,  the  office  for  which 
numerous  branches  were  at  first  employed. 

( James  War  dr  op). 

ANATOMY,  MORBID.  Morbid  ana- 
tomy, or  pathological  anatomy,  comprises  that 
division  of  the  science  of  anatomy  which 
treats  of  deviations  from  the  normal  or  healthy 
state  which  the  bodies  of  animals  in  general, 
and  of  man  in  particular,  may  exhibit  as  a 
whole,  or  in  any  of  their  parts  or  organs, 
as  the  result  either  of  original  malformation, 
or  of  disease  or  accident. 

Although  it  is  obvious  that  so  comprehen- 
sive a subject  must  furnish  abundant  materials 
for  separate  and  distinct  consideration,  yet  it 
may  very  naturally  be  supposed  that  most,  if 
not  all  these  objects  are  so  closely  connected 
with  those  of  the  general  and  special  ana- 
tomist, as  well  as  with  those  to  be  treated  of 
under  the  heads  of  surgery  and  medicine,  that 
a distinct  article  must  involve  needless  repe- 
tition. An  author  who  is  engaged  with  the 
description  of  the  features  and  treatment  of  a 
medical  or  surgical  disease,  must  unquestion- 
ably find  himself  compelled  to  treat  of  the 
morbid  anatomy  of  that  particular  subject.  It 
is  not,  therefore,  the  object  of  the  present 
article  to  interfere  with,  or  supersede  those 
pathological  descriptions,  which  must  be  scat- 
tered through,  and  inseparably  interwoven 
with  the  individual  articles  in  the  Cyclopaedia 


of  Surgery.  The  distinct  consideration  of 
the  subjects  presented  by  pathological  ana- 
tomy, as  a whole,  will  not  only  render  those 
scattered  descriptions  more  intelligible,  and 
consequently  more  easily  retained  in  the 
memory  ; but  it  may  be  regarded  as  essential 
to  the  setting  forth  of  the  analogy  or  similar- 
ity between  the  derangements  of  different 
parts  and  textures  of  the  body. 

It  will  also  show  that  in  the  disturbed  ope- 
rations of  organic  life,  which  give  rise  tc  the 
almost  innumerable  irregularities  which  pre- 
sent themselves  to  our  view,  there  is,  never- 
theless, an  order  and  regularity  in  these  very 
aberrations,  and  that  they  lose  much  of  their 
apparent  intricacy  when  we  obtain  the  clue 
or  key. 

The  deviations  from  the  healthy  or  normal 
condition  of  the  human  body,  or  its  parts, 
although  admitting  of  almost  endless  varieties, 
may,  notwithstanding,  be  arranged  in  two 
distinct  groups, — the  one  comprising  those 
deviations  which  consist  of  perversion  in  size, 
proportion,  form,  number,  or  situation,  inter- 
ruptions of  continuity,  and  in  short,  whatever 
change  simply  requires  the  accurate  know- 
ledge of  the  minute  special  anatomist  for  its 
detection.  The  other  group  of  deviations 
comprehends  whatever  changes  may  be  brought 
about  in  the  intimate  tissues  or  structures  of 
which  the  various  parts  of  the  body  are  com- 
posed. It  comprehends  a class  of  phenomena 
which  require  for  their  perception  and  appre- 
ciation a thorough  acquaintance  with  the  too 
much  neglected  department  of  general  ana- 
tomy. Although  we  have  here  two  essentially 
distinct  modes  of  deviation,  yet  we  shall  ne- 
cessarily find  in  practice  that  these  modes  are 
continually  blended  together  in  the  same 
cases.  The  organ  which  has  become  so  en- 
larged as  to  attract  attention  by  its  dimensions, 
and  occasion  the  displacement  of  other  organs, 
which  the  descriptive  anatomist  will  minutely 
detail,  will  almost  invariably  be  found  to  pre- 
sent, throughout  the  whole  or  a part  of  its 
increased  bulk,  some  more  or  less  striking 
deviation  from  the  healthy  arrangement  of  its 
particles,  which  cannot  fail  to  suggest  a query 
as  to  the  nature  of  the  change  of  composition 
which  has  taken  place.  The  general  ana- 
tomist, to  whose  department  this  question 
would  seem  to  belong,  may  recognise  a struc- 
ture with  which  he  was  acquainted,  but  which 
special  anatomy  will  inform  him  does  not 
naturally  belong  to  the  part  of  the  body  in 
which  it  may  have  been  found,  or,  at  least, 
to  the  extent  in  which  it  has  occurred.  Thus, 
he  may  find  that  the  mass  on  which  he  is 
called  to  pronounce  an  opinion,  consists  of 
bony  matter,  which  does  not,  in  the  healthy 
state,  exist  in  the  part  of  the  body  in  which  it 
has  been  discovered  ; or  it  may  be  a mass  of 
fat,  which,  though  it  may  present  very  much 
the  character  of  healthy  adipose  substance,  is 
irregular  or  morbid  as  furnished  by  a part  in 
which  it  ought  not  to  have  existed.  But  the 
general  anatomist  will  not  always  recognise  a 
structure  with  which  he  is  acquainted ; and 
special  anatomy  may  inform  him  that  the 
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substance  under  examination  has  been  found  and  of  their  distinctive  differences,  but  that, 
in  the  situation  of  this  or  that  organ  which  in  speaking  or  writing  respecting  them,  he 
could  not  be  discovered  in  its  healthy  state,  should  adopt  terms  and  expressions  sufficiently 
and  consequently  there  may  be  reason  to  be-  explicit,  that  others  may  not  be  at  a loss 
lieve  that  the  body  under  examination  in  respecting  the  particular  form  or  mode  of 
some  way  or  other  owed  its  origin  to  the  derangement  to  which  allusion  is  made.  Er- 
organ  of  which  it  has  taken  the  place.  Fur-  rors  and  defects  in  this  respect  are  by  no 
nished  with  this  information,  the  inquirer  will  means  unfrequent  in  writings  and  discourses 
proceed  to  examine  the  peculiarity  of  this  concerning  the  objects  of  morbid  anatomy, 
strange  texture  ; and  he  rpay  discover,  or  and  they  are  the  more  to  be  regretted  be- 
conceive  that  he  discovers  in  it,  some  traces  cause  they  not  only  occasion  misunderstand- 
of  the  natural  structure  which  should  have  ing  between  the  parties  immediately  con- 
existed  in  that  situation,  or,  on  the  other  cerned,  but  tend  materially  to  retard  the  pro 
hand,  the  substance  under  examination  may  gress  of  this  department  of  science,  by  in- 
present so  foreign  an  appearance  as  to  lead  to  cumbering  it  with  adventitious  difficulties 
the  conclusion  that  some  entirely  new  growth  This  evil  does  not  wholly,  or  even  principally, 
has  taken  the  place  of  the  original  structure,  depend  upon  the  nomenclature  of  the  sci- 
The  general  anatomist,  as  well  as  the  special  ence,  which  I shall  have  to  notice  hereafter, 
anatomist,  will  therefore  find  that  he  is  en-  It  is  perhaps  yet  more  to  be  attributed  to  the 
gaged  in  an  inquiry  beyond  the  limits  of  his  want  of  precise  ideas  to  be  conveyed  by  the 
department,  though  closely  bordering  upon  terms  employed.  The  increased  accuracy 
it.  It  belongs  to  morbid  anatomy  to  solve  and  precision  which  have  of  late  years  been 
the  question,  or  to  pursue  the  inquiry,  if  that  adopted  by  pathological  writers,  the  multipli- 
which  is  already  known  be  imperfect.  cation  of  museums  rich  in  pathological  prepa- 

.The  cases  which  have  been  just  supposed  rations,  and  the  increased  fidelity  of  pictorial 
will  serve  to  illustrate  three  subdivisions  representations  which  have  been  numerously 
which  morbid  anatomists  have  employed,  and  published  and  widely  circulated,  will  do  much 
respecting  which  there  has  been  great  dis-  to  remedy  the  evil  here  complained  of,  but  it 
agreement  and  controversy.  Where  the  is  only  to  be  wholly  removed  by  the  members 
body  whose  irregular  presence  has  attracted  of  the  medical  profession  individually  taking 
attention  is  found  to  consist  of  bone  or  fat,  or  up  the  study  of  morbid  anatomy  as  a distinct 
some  other  structure  which  the  general  ana-  and  integral  part  of  medical  science, 
tomist  recognises  as  natural  to  the  body,  the  It  is  essential  to  the  apprehension  of  the 
morbid  appearance  is  said  to  consist  of  the  numerous  phenomena  presented  by  morbid 
accidental  production  of  a natural  or  analogous  anatomy  that  they  should  be  reduced  to  a 
tissue.  When  the  natural  structure  no  longer  systematic  classification.  Although  in  such  a 
exists,  although  some  trace  of  the  structure  classification  we  must  have  nature  for  our 
belonging  to  the  part  may  still  be  discoverable,  guide,  the  divisions  and  subdivisions  must  in 
the  morbid  appearance  is  said  to  depend  on  some  degree  be  artificial,  consequently  various 
the  degeneration  of  the  natural  structure  ; but  systems  may  be  constructed  according  to  the 
when  the  pre-existing  natural  structure  has  various  views  of  those  who  may  undertake  to 
given  way  to  the  encroachments  of  an  entirely  make  them.  The  following,  which  is  given 
new  production,  it  is  said  that  the  morbid  as  a specimen,  has  been  found  practically  con- 
appearance  is  the  result  of  the  accidental  venient  ; and  as,  in  the  present  case,  it  will 
formation of  a new,  distinct,  or  heterologue  tissue,  serve  as  a key  to  some  of  the  observations 
This  distinction,  which  appears  plain,  simple,  which  will  follow,  it  will  illustrate  the  truth  of 
and  natural,  and  strictly  inherent  in  the  nature  the  observation,  that  classification  is  necessary, 
of  the  subject,  would  probably  command  uni-  Deviations  from  the  normal  state  may  con- 
versal  assent  were  it  not  for  the  difficulty  of  sist, 
deciding,  in  various  cases,  as  to  the  group  1.  In  deficiency. 

under  which  the  morbid  structure  should  be  a.  The  result  of  suspended  develop- 

placed.  The  distinction  between  the  de-  ment. 

generations  and  adventitious  productions  b.  The  result  of  loss  sustained,  or 

of  the  heterologue  kind  has  produced  a privation. 

schism,  in  opinion  at  least,  between  some  2.  In  excess. 

of  the  most  acute  and  able  pathologists,  3.  In  alteration  of  form. 

and  each  sect  has  had  its  zealous  partizans.  4.  In  appearances  which  may  be  regarded 

A minute  knowledge  of  the  intimate  struc-  as  the  result  of  ordinary  inflammation. 

ture  of  the  diseased  part,  and  of  the  steps  in  5.  In  appearances  which  are  the  result  of 

the  process  by  which  it  has  been  produced,  scrofula. 

can  alone  settle  these  disputed  points.  In  6.  In  appearances  which  depend  on  diseases 

le  meantime  the  morbid  anatomist,  whilst  he  called  malignant,  or  which  resemble  them  in 

may  adopt  or  reject  the  views  of  one  particu-  structure,  viz., 

lar  sect,^  should  be  no  less  acquainted  with  a.  The  adventitious  production  of 

cysts,  generally  pedunculated,  and 


voi,.  i. 


assuming  the  form  of  reflected 
membranes,  erroneously  called 
“ Hydatids,”  and  which  are  often 


a, 

O 
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unaccompanied  by  constitutional 
affection  or  taint. 

b.  True  scirrhus, 

c.  Fungus  haematodes  or  medullaris, 

medullary  sarcoma,  fungoid  dis- 
ease, spungoid  inflammation,  ce- 
rebriform  cancer,  &c. 

d.  Melanosis,  in  that  particular  form 

which  exhibits  a structure  resem- 
bling the  preceding,  to  which  the 
term  “ melanosis,”  as  descriptive 
of  a specific  affection,  may,  for 
convenience  and  precision,  be 
restricted. 

7.  In  Hydatids  or  other  parasitical  animals 
lodged  in  the  particular  organ. 

8.  In  the  effects  of  accidental  injury. 

Deficiency. — This  may  proceed  from  two 

causes  : it  may  be  the  result  of  original  de- 
fect, or  the  part  having  existed  in  its  origi- 
nal state  may  have  suffered  loss.  From  either 
of  these  causes  the  deficiency  may  be  abso- 
lute and  total,  in  which  case  we  have  only  to 
consider  the  causes  which  have  led  to  it ; but 
before  admitting  total  deficiency,  it  is  essen- 
tial carefully  to  ascertain  that  the  part  in 
question  is  not  in  existence,  either  as  a rudi- 
ment, or  debris. 

If  the  part  continue  to  exist,  it  may  be  the 
subject  of  deficiency  either  by  a general  dimi- 
nution of  size,  or  by  the  total  or  partial  ab- 
sence of  some  of  its  subordinate  parts. 

Excess. — Excess  admits  of  varieties  in  some 
respects  analogous  to  those  which  have  been 
noticed  in  the  case  of  deficiency.  A part  may 
be  preternaturally  large  from  original  forma- 
tion, as  we  sometimes  see  to  be  the  case  with 
a child’s  head,  in  other  respects  perfectly  well 
formed,  or  the  enlargement  may  be  secondary, 
as  when  the  enlarged  head  is  the  result  of  a 
morbid  collection  of  fluid  in  the  ventricles  of 
the  brain.  Sometimes  the  excess  of  one  part 
is  the  result  of  deficiency  in  another,  as,  for 
example,  one  kidney  being  suppressed  or 
destroyed,  the  other  acquires  increase  of 
volume,  as  well  as  of  function.  Sometimes 
increase  of  size,  or  hypertrophy  as  it  is 
called,  is  simply  the  result  of  increase  of 
function,  as,  for  example,  when  the  heart  be- 
comes enlarged  in  consequence  of  various 
causes  rendering  the  circulation  of  the  blood 
more  difficult.  In  some  organs  great  varia- 
tions in  size  may  take  place  independently  of 
disease,  and  in  obedience  to  the  laws  of  na- 
ture. The  most  striking  examples  of  this 
kind  are  seen  in  the  inferior  animals,  as,  for 
example,  in  the  vernal  increase  of  the  size  of 
the  frog’s  thumb,  and  in  the  prodigious  en- 
largement of  the  testes  of  some  animals  about 
the  same  season.  Excess  may  consist  in  the 
increase  of  the  number  of  organs,  as,  for  ex- 
ample, when,  instead  of  one  spleen,  we  find 
four,  or  even  five.  Instances  are  by  no  means 
rare  of  the  hand  having  six  instead  of  five  fin- 
gers. Examples  of  excess  like  the  last-men- 
tioned take  place  in  conformity  with  the  law 
pointed  out  by  Bichat,  viz.,  that  the  compo- 
nent parts  of  limbs  increase  in  number  as 


they  become  distant  from  the  trunk  or  cen- 
tre ; thus  the  upper  arm  has  one  bone,  the 
humerus ; the  fore  arm  two,  the  radius  and 
ulna  ; the  carpal  rows  have  each  four,  and  the 
metacarpal  five,  which,  in  the  abnormal  cases 
above-mentioned,  are  increased  to  six.  Excess 
in  number  sometimes  takes  place  in  the  parts 
of  organs  rather  than  in  additional  entire 
organs,  as,  for  example,  when  the  lungs  or  the 
liver  are  divided  into  an  unusual  number  of 
lobes.  Excess  with  respect  to  the  number  of 
organs  or  parts  of  organs,  in  the  human  sub- 
ject at  least,  may  be  always  said  to  be  con- 
genital ; but  whilst  in  some  instances  this 
anomaly  is  the  result  of  original  mal-confor- 
mation,  as  in  the  case  of  six  instead  of  five 
fingers,  in  others  it  is  the  consequence  of  the 
persistence  of  parts  which,  in  the  ordinary 
progress  of  growth,  are  suppressed  in  their 
development.  Of  this  description  are  super- 
numerary ribs  and  the  os  coccygis  prolonged 
into  a tail,  or  parts  originally  formed  in  two 
portions  destined  to  be  ultimately  united  may 
fail  to  become  so,  as  in  cases  of  hare-lip  and 
double  uvula.  Although  in  the  human  sub- 
ject excess  in  number  appears  to  be  always 
congenital,  in  some  of  the  inferior  animals  it 
may  be  subsequently  acquired ; thus  certain 
reptiles  which  have  the  power  of  re-produc- 
ing a tail  when  the  original  has  been  ampu- 
tated, have  been  known,  after  injury  to  that 
organ,  to  produce  a second,  although  the  first 
has  continued  to  be  attached  and  nourished. 

Excess  in  the  number  of  organs,  or  parts  of 
organs,  has  been  ascribed  to  a kind  ot  com- 
pensation, as  when  a child  has  been  born  with 
four  fingers  or  four  toes  to  the  hand  or  foot, 
the  same  mother  has  given  birth  to  another 
having  six  fingers  or  six  toes. 

Deviation  in  respect  of  form. — Anomaly  in 
this  respect  may  be  of  such  infinite  variety, 
that  it  would  be  in  vain  to  attempt  to  describe 
it ; but  its  characters  are  so  obvious  that 
description  is  unnecessary.  It  may,  however, 
be  brought  about  in  various  ways  : it  may  de- 
pend on  original  formation,  as,  for  example, 
when  the  nose,  instead  of  possessing  its  usual 
shape,  assumes  the  form  of  a trunk, — a kind 
of  monstrosity  not  very  rare  in  the  human 
subject,  and  rather  frequent  in  some  of  the 
inferior  animals,  and  generally,  if  not  invaria- 
bly, concurring  with  the  union  or  near  ap- 
proach of  the  eyes  on  the  median  line. 

Perversion  of  form  may  be  likewise  ac- 
quired under  the  modifying  operation  of  some 
neighbouring  influence,  as,  for  example,  when 
the  convex  surface  of  the  liver  is  indented  by 
some  anomaly  in  the  form  of  the  diaphragm, 
or  when  the  form  of  the  kidney  is  distorted 
by  unusual  pressure,  occasioned  by  curvature 
of  the  spine.  Some  of  the  most  striking  per- 
versions of  form  of  this  description  are  pro- 
duced designedly  by  artificial  means,  employed 
through  ignorance  or  culpable  folly.  The 
practice  of  moulding  the  form  of  the  infants 
head,  so  as  to  produce  a remarkable  flatness 
of  the  forehead,  has,  from  time  immemorial, 
prevailed  over  a large  district  of  the  new 
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world,  insular  and  continental.  The  practice 
of  distorting  and  crippling  the  ladies’  feet  in 
China  by  means  of  early-applied  and  forcible 
compression,  is  another  well-known  instance 
of  distortion  of  this  kind.  We  may  find  in- 
stances equally  atrocious  without  looking  be- 
yond the  civilized  countries  of  Europe.  Even 
in  some  of  these  the  form  of  the  head  is  often 
injuriously, as  well  as  disfiguringly  distorted  by 
the  application  of  bandages.  An  excellent 
pamphlet  on  this  subject  has  recently  been 
published  by  Dr.  Foville,  who  has  not  merely 
pointed  out  the  perversions  of  form  generally 
produced,  but  has  also  shown,  from  careful 
statistical  inquiry,  the  serious  influence  ex- 
erted on  the  intellectual  faculties  in  strongly 
disposing  to  epilepsy  and  insanity.  There  is, 
perhaps,  no  distortion  of  this  kind  which  is 
more  frequent,  or  more  injurious  and  culpable, 
than  that  which  is  practised  on  the  chests  of 
females  by  tight  lacing,  employed  with  a view 
of  producing  a slender  waist.  The  lower  ribs, 
which  should  form  the  base  of  a cone,  are  so 
coerced  as  almost  to  form  its  apex,  and  in- 
stead of  admitting-  of  the  most  extensive  mo- 
tion they  are  rendered  completely  fixed,  to 
the  most  serious  interruption  of  respiration  ; 
at  the  same  time  the  diaphragm,  and  likewise 
the  abdominal  viscera,  are  deranged  both  in 
form  and  function. 

There  are  some  morbid  perversions  of  form, 
which,  although  existing  from  birth,  may  be 
ascribed  to  the  influence  of  a modifying  force 
applied  to  the  distorted  organ,  rather  than  to 
any  inherent  vice  in  the  nisus  formativus  of  the 
part.  Club  feet,  and  other  distortions  of  the 
limbs,  may  be  regarded  as  of  this  class,  and 
referred  to  causes  which  have  acted  upon  the 
foetus  in  utero.  The  umbilical  cord  has  been 
supposed  by  Geoffroy  St.  Hilaire  to  influence 
some  of  these  distortions  by  preternatural 
shortness,  or  by  malposition. 

Distortion  of  form  sometimes  takes  place  in 
consequence  of  the  concurrence  of  a diminu- 
tion in  the  resisting  power  of  a part  in  con- 
junction with  the  application  of  a modifying 
force  applied  to  it.  Although  in  this  form  of 
distortion  a change  of  tissue  is  concerned,  it 
is  necessary  to  notice  it  under  this  head,  since 
the  distortion  often  continues  after  the  mor- 
bid condition  in  the  texture  of  the  part  has 
ceased.  The  heads  of  children  sometimes 
have  such  an  unusual  degree  of  pliancy 
that  they  lose  their  symmetry  by  their  own 
weight,  and  if  allowed  to  remain  constantly  or 
generally  in  one  position,  the  loss  of  symme- 
try becomes  permanent.  I have  observed  the 
progress  of  this  loss  of  symmetry  in  children 
labouring  under  acute  affections  of  the  head, 
in  whom  the  natural  pliability  of  this  part 
appeared  to  be  considerably  increased,  whilst 
the  cause  ot  distortion  occasioned  by  the  child 
lying  l°r  the  sake  of  ease  in  one  position  was 
probably  increased  by  the  weight  of  accumu- 
lated fluid  in  the  ventricles  of  the  brain.  I 
have  known  this  distortion  almost  entirely 
removed,  although  it  had  become  very  consi- 
derable, on  the  child’s  recovering  health  and 


strength,  which  allowed  the  position  of  the 
head  to  be  variously  changed  ; but  we  often 
meet  with  individuals,  in  whom  a want  of 
symmetry  of  this  description  has  become 
striking  and  permanent.  A distortion  of  this 
kind  is  very  frequent  in  heads  brought  from 
the  South  Sea  Islands,  and  I have  been  in- 
formed by  W.  S.  Stuchbury,  formerly  natu- 
ralist to  the  South  Pacific  Pearl  Company, 
that  this  want  of  symmetry  was  obviously 
occasioned  by  the  mode  of  nursing  infants, 
which  allows  the  head  to  rest  on  the  lateral 
and  posterior  part. 

There  is  another  form  of  distortion  of  the 
head  which  is  not  very  common,  and  does  not 
appear  to  have  been  specially  noticed,  which 
wculd  seem  also  referable  to  a transient  mor- 
bid state.  The  upper  and  lateral  part  of  the 
cranium  on  each  side  becomes  flattened  and 
depressed,  so  as  to  give  the  upper  part  of  the 
head  the  form  of  a ridge,  taking  the  direction 
of  the  sagittal  suture.  Without  the  assist- 
ance of  any  history  to  explain  this  peculiarity 
of  form,  it  seems  not  unreasonable  to  regard 
it  as  the  result  of  the  absorption  of  a preter- 
natural quantity  of  fluid  in  the  ventricles, 
taking  place  after  the  process  of  ossification 
had  closed  the  fontenelles ; so  that  the  neces- 
sary diminution  of  the  capacity  of  the  skull 
could  not  be  brought  about  at  their  expense. 

Some  very  serious  and  disfiguring  distor- 
tions of  form  belong  to  the  section  now  under 
consideration.  Perhaps  the  most  remarkable 
and  important  of  these,  is  the  distortion  of 
the  pelvis,  occasioned  by  the  combined  in- 
fluence of  the  weight  of  the  body,  and  the 
resistance  of  the  heads  of  the  thigh  bones, 
when  the  individual  is  standing.  When  rick- 
ets, or  other  morbid  conditions,  have  greatly 
reduced  the  resisting  power  of  the  bones,  the 
distortion  thus  produced  is  so  considerable 
and  irremediable,  as  to  render  parturition  im- 
possible without  death  to  the  mother  or  child, 
or  to  both.  Great  distortion  of  the  leg  bones 
is  frequently  brought  about  by  a similar  con- 
currence of  circumstances,  and  many  children 
have  grown  up  in  a state  of  unsightly  defor- 
mity, in  consequence  of  having  been  allowed, 
or  even  compelled,  to  stand  or  walk  whilst 
their  limbs  were  in  a state  of  morbid  weak- 
ness : the  evil  is  in  many  cases  rather  aggra- 
vated than  remedied  by  the  application  of 
irons  with  the  view  to  counteract  it. 

The  fourth  head  comprises  those  deviations 
from  the  normal  state  which  are  the  result  of 
the  inflammatory  process.  The  most  nume- 
rous and  most  important  pathological  con- 
ditions belong  to  this  section.  It  will  not  be 
necessary  on  the  present  occasion  to  enter 
into  the  consideration  of  the  knotty  subject 
of  the  intimate  nature  of  that  condition  which 
we  designate  by  the  term  inflammation,  we 
may  rather  refer  to  the  article  under  that 
head,  and  in  the  mean  time,  we  may  take  for 
granted,  that  the  term  is  sufficiently  under- 
stood to  mark  the  distinction  to  be  made  be- 
tween the  subjects  falling  under  this  head, 
and  those  which  belong  to  other  sections. 
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In  observing  and  describing  the  appearances 
resulting  from  inflammation,  it  is  necessary  to 
distinguish  those  which  depend  on  its  recent, 
from  those  which  belong  to  its  advanced  state, 
and  those  which  it  leaves  behind  it,  when  it 
ceases  to  be  in  operation.  It  is  also  neces- 
sary to  distinguish  the  acute  from  the  chronic 
form.  The  phenomena  of  ulceration  and  sup- 
puration manifestly  fall  to  be  considered  under 
this  head  ; but  they  necessarily  require  sub- 
division, independently  of  that  into  the  acute 
and  chronic  before  alluded  to,  seeing  that 
there  are  inflammations  of  a specific  character 
which  greatly  modify  the  appearance  of  the 
affected  part,  as  well  as  the  general  and  local 
symptoms  which  attend  them.  Thus,  we  have 
the  specific  ulceration  of  venereal  origin ; 
closely  allied  to  which,  are  those  produced  by 
sibbins  and  yaws.  The  virus  discharged 
from  a glandered  or  farcyed  horse  produces 
an  untractable,  and  often  fatal  ulceration, 
which  also  appears  to  be  of  a specific  charac- 
ter. The  ulceration  with  w'hich  sweeps  are 
liable  to  be  affected  from  the  influence  of  soot 
seems  to  be  produced  by  an  inflammation  of 
a specific  kind ; and  though  designated  by  the 
term,  Chimney-sweeper’s  Cancer,  appears  to 
be  totally  distinct  from  those  affections, 
which  can  with  propriety  be  included  under 
the  term  cancer,  even  in  its  most  comprehen- 
sive sense,  since  these  affections,  though  re- 
garded by  some  as  modifications  of  the  inflam- 
matory process,  are  unquestionably  distinct 
from  it,  and  form  a peculiar  class  by  them- 
selves. Notwithstanding  the  preceding  le- 
marks,  it  wall  be  proper  to  observe,  that  parts 
to  which  some  of  the  forms  of  cancer  have 
given  rise  as  an  adventitious  structure  may, 
like  parts  natural  to  the  body,  become  the 
subject  of  decided  inflammation.  This  cir- 
cumstance may  serve  to  accou-nt  for  the  error 
of  those  who  have  fallen  into  the  contusion 
above  alluded  to.  Amongst  the  phenomena 
dependent  on  inflammation,  it  must  be  noticed, 
that  there  are  not  merely  those  which  con- 
sist in  alteration  of  the  tissues  affected  by  the 
morbid  process  : there  are  others  dependent 
on  the  formation  of  a new  material,  which  is 
to  be  regarded  as  the  product  of  parts  whilst 
under  inflammation.  The  differences  in  the 
character  of  this  product  may  be  regarded  as 
important  indications  of  differences  in  the 
process  itself.  Thus,  sometimes,  the  inflamed 
part  pours  out  a fluid  which  has  the  power  of 
coagulating,  and  having  done  so,  of  receiving 
vessels,  which  are  elongations,  or  prolonga- 
tions of  the  vessels  of  the  inflamed  part.  I he 
product  of  inflammation  thus  becomes  a new 
structure,  which  is  either  placed  upon  the 
old,  and  is  consequently  recognisable  as  an 
added  part ; as,  for  example,  when  lay  ers  and 
bridles  of  adhesion  unite  the  opposed  sur- 
faces of  the  pleura,  or  the  new  structure  may 
be  intimately  blended  with  the  original  tissue, 
adding  to  its  bulk  and  density ; as,  for  ex- 
ample, when  the  substance  of  a serous  mem- 
brane itself  appears  to  be  thickened  ; or  more 
remarkably,  w’hen  a portion  of  cellular  mem- 


brane having  been  infiltrated  with  this  kind  of 
product  of  inflammation  is  not  only  increased 
in  bulk,  but  may  be  so  altered  in  its  structure 
as  to  lose  the  character  of  cellular  membrane, 
and  rather  resemble  cartilage  or  fibro-car- 
tilage.  When  this  change  has  been  effected, 
it  is  important  not  to  confound  it  with  the 
result  of  a very  different  process,  and  regard 
it  as  of  the  nature  of  scirrhus.  At  other 
times  the  product  of  inflammation,  whether 
in  the  state  of  fluid  or  solid,  is  altogether  in- 
capable of  becoming  organized,  and  if  retained 
by  the  system,  must  be  regarded  as  acting 
the  part  of  a foreign  body.  Differences  in 
the  product  of  inflammation  of  the  kind  just 
described,  have  been  noticed  as  marking  the 
adhesive  and  the  suppurative  stages  of  inflam- 
mation, or  as  denoting  differences  in  the  mode 
of  inflammation  dependent  on  the  tissue  af- 
fected. Thus,  the  first,  or  the  adhesive  form 
has  been  said  to  belong  to  the  serous  mem- 
branes ; and  the  second  or  the  suppurative, 
to  the  mucous.  Although  there  can  be  no 
doubt  that  the  one  form  may  succeed  to  the 
other,  and  that  different  tissues  are  more  liable 
to  be  affected  by  the  one  than  by  the  other, 
it  does  not  appear  to  be  strictly  correct  to 
regard  them  either  as  different  stages  of  one 
process,  or,  as  consisting  of  modifications 
simply  dependent  on  the  variety  of  tissue 
affected.  The  character  of  each  of  these 
forms  may  be  exhibited  by  nearly,  if  not 
quite,  every  living  tissue,  and  may  also  exist 
independently  of  the  other  from  the  com- 
mencement of  the  attack.  Whatever  view 
may  be  taken  of  the  relation  which  these  two 
forms  of  inflammation  bear  to  each  other,  it 
is  essential  to  distinguish  them  in  morbid  ap- 
pearances, and  it  would  doubtless  be  of  incal- 
culable importance  with  respect  to  the  mode 
of  treatment,  could  they  be  satisfactorily  dis- 
tinguished during  the  progress  of  the  malady. 
There  are  many  intermediate  varieties  be- 
tween these  two  forms  of  inflammation,  and 
some  curious  and  important  phenomena  ap- 
pear to  depend  on  their  combined  operation. 

The  term  erysipelatous,  which  is  sometimes 
employed  to  designate  a particular  form  of 
inflammation,  appears  to  require  some  com- 
ment. A difficulty  appears  to  have  arisen  in 
consequence  of  the  laxity  and  want  of  unifor- 
mity with  which  it  has  been  employed.  Some 
seem  to  consider  it  essential  that  a certain 
degree  of  vesication  should  be  present  ; in 
which  case,  it  can  only  affect  parts  furnished 
with  an  epiderm  ; others,  again,  employ  the 
term  as  expressive  of  a form  of  inflammation, 
which  has  a considerable  disposition  to  spread, 
and  does  so  without  exhibiting  any  distinct 
line  of  demarcation,  or  meeting  with  any  ob- 
stacle to  its  progress.  With  some,  the  pro- 
duction of  pus  is  held  to  be  incompatible  with 
erysipelas,  whilst  others  admit  a phlegmonous 
form  of  erysipelas. 

Sphacelus  and  gangrene  may  also  be  con- 
sidered under  the  head  of  inflammation,  since, 
though  not  invariably  the  result  of  that  pro- 
cess, they  very  often  are  so,  and  are  always 
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accompanied  with  a change  somewhat  allied 
to  it. 

Under  the  fifth  head  are  arranged  those 
deviations  from  the  healthy  state  which  de- 
pend upon  scrofula  or  struma.  It  must  be 
allowed  that  there  is  very  sufficient  ground 
for  questioning  the  propriety  of  separating  the 
phenomena  of  scrofula  from  those  of  inflam- 
mation, since  it  is  most  probable  that  it  con- 
sists in  a variety  of  inflammation  rather  than 
any  distinct  process  ; there  are,  however,  so 
many  peculiar  conditions  attendant  both  on 
the  local  and  general  appearances,  and  they 
constitute  so  important  as  well  as  so  marked 
a class  of  derangements,  that  there  is  a mani- 
fest practical  advantage,  although,  possibly, 
some  irregularity  in  making  this  division, 
which,  however,  is  sanctioned  by  the  view 
which  has  been  entertained  by  some  patholo- 
gists respecting  the  nature  of  scrofula.  The 
most  striking  feature  of  scrofula  is  the  produc- 
tion of  a new  material,  which  has  been  called 
scrofulous  or  tuberculous  matter,  in  one  or 
more  parts  of  the  system.  It  is  met  with 
under  several  varieties  which  appear  to  de- 
pend on  changes  which  it  may  undergo  from 
its  first  formation,  till  its  expulsion  from  the 
body,  or  till  it  acquires  a form  in  which  it  may 
remain  quietly  lodged  in  the  system  ; never- 
theless, some  of  the  differences  which  it  pre- 
sents may  depend  on  varieties  of  the  strumous 
state,  or  on  the  peculiarities  of  the  parts  in 
which  it  happens  to  be  situated. 

By  some  pathologists,  at  the  head  of  whom 
may  be  placed  Laennec,  who  has  carefully 
studied  the  phenomena  connected  with  tuber- 
culous matter  situated  in  different  parts  of  the 
body  besides  the  lungs,  it  is  considered  that 
this  material  commences  in  a semitransparent 
and  gelatiniform  state, — that  it  subsequently 
becomes  opaque  ; for  a time  acquires  an  in- 
creased density,  but  ultimately  undergoes  a pro- 
cess of  decay  attended  with  softening  commenc- 
ing at  the  central  part  of  the  mass,  and  thence 
extending  to  every  part,  and  preparing  the 
way  for  its  expulsion  through  an  ulcerated 
opening  formed  for  its  exit.  Andral,  another 
highly  respectable  authority,  denies  the  con- 
version from  the  semitransparent  to  the  opaque 
state,  and  considers  that  tuberculous  matter  is 
formed  at  once  opaque  and  friable,  that  there 
is  often  no  semitransparent  deposit,  and  that 
when  there  is,  it  is  not  to  be  regarded  as  the 
early  state  of  the  tuberculous  matter,  but 
rather  the  nidus  in  which  it  is  deposited. 
Laennec  and  some  of  his  disciples  have  con- 
sidered tuberculous  matter  as  an  accidental 
tissue.  Others,  amongst  whom  Andral  may 
again  be  mentioned,  regard  it  as  a secretion, 
and  in  pathological  classification  closely  allied 
to  pus.  This  latter  opinion  appears  to  be  more 
correct ; nevertheless,  it  must  be  observed 
that  although  tuberculous  matter  is  incapable 
oi  organization,  or  of  maintaining  life  in  con- 
nexion with  surrounding  parts,  it  does,  how- 
ever, undergo  changes  in  which  vitality  is 
concerned  ; and  if  the  transparent  gelatini- 
form state  be  admitted,  which  is  bv  no  means 


disproved,  it  would  seem  that  in  its  early 
stage  it  approaches  to  the  character  of  that 
plastic  product  of  inflammation  which  is  sus- 
ceptible of  organization,  whilst  in  its  advanced 
stage  it  is  as  inorganizable  and  excrementitious 
as  pus  itself.  The  possibility  of  tuberculous 
matter  being  susceptible  of  absorption,  or  not, 
has,  like  some  of  the  points  already  alluded  to, 
been  the  subject  of  difference  of  opinion  and 
controversy. 

The  question  is  one  of  practical  import- 
ance, since  upon  it  will  depend  the  propriety 
of  pushing  the  use  of  some  active  agents  with 
the  hope  of  producing  absorption,  which 
would  not  only  be  useless  but  objectionable 
were  the  idea  of  absorption  wholly  inadmissi- 
ble. The  fact  is  probably  this  ; that  the  ab- 
sorption or  non-absorption  of  a scrofulous  en- 
largement, must  in  a great  measure  depend 
upon  the  stage  at  which  the  swelling  may  be, 
when  the  attempt  is  made.'  Although  the 
existence  of  a peculiar  material  designated  by 
the  terms  scrofulous,  tuberculous,  or  caseous 
matter,  is  the  most  striking  and  most  decisive 
characteristic  of  scrofulous  derangement,  yet 
the  general  characteristics  of  a strumous  con- 
stitution, and  even  some  local  derangement 
may  take  place  prior  to  the  existence  of  any 
of  this  material.  The  intimate  structure  of 
parts  seems  to  undergo  a change  by  which  the 
proportion  of  their  elements  is  affected.  Thus, 
the  bones  in  young  subjects  contain  less  than 
the  ordinary  proportion  of  earthy  matter,  and 
are  consequently  liable  to  distortion  from 
the  child’s  own  weight,  or  the  application  of 
some  external  force.  The  absorbent  glands 
are  often  paler,  and  seem  to  contain  a large 
proportion  of  fluid  parts.  The  brain,  and 
perhaps  some  other  soft  parts  seem  at  times 
to  receive  a more  than  usual  quantity  of 
blood,  and  appear  preternaturally  vascular. 
With  this  change  of  texture,  there  is  often 
an  alteration  in  size  as  well  as  figure,  the  bones, 
especially  towards  their  extremities,  become 
enlarged.  This  is  often  strikingly  the  case 
with  the  absorbent  glands,  and  hypertrophy 
of  the  brain  itself  is  not  very  uncommon  in 
children.  The  state  of  the  constitution  on 
which  these  changes  depend  has  not  inaptly 
been  styled  strumous  cachexia,  and  is  well 
deserving  of  the  most  serious  attention  on  the 
part  of  both  medical  and  surgical  practition- 
ers. Some  excellent  observations  have  been 
made  respecting  it  by  Dr.  Todd,  and  they 
have  been  carried  out  to  a further  extent  in 
the  very  valuable  work  of  Dr.  Clarke  on  con- 
sumptive diseases.  For  the  various  appear- 
ances and  stages  of  tuberculous  matter,  in  dif- 
ferent organs,  and  for  an  interesting  inquiry 
respecting  the  comparative  frequency  with 
which  they  are  affected,  the  works  of  Laennec, 
Louis,  Andral,  and  Lombard,  and  that  by  Dr. 
Clarke  already  mentioned  may  be  very  advan- 
tageously consulted.  For  the  external  or  more 
strictly  surgical  peculiarities  of  scrofula,  trea- 
tises on  glandular  tumours,  affections  of  the 
joints,  and  on  lumbar  and  psoas  abscess,  by 
English  and  foreign  surgeons,  may  be  referred 
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to  : amongst  these  the  following  may  be  enu- 
merated ; — Pott,  Brodie,  Lloyd,  Goodlad, 
Syme,  Blackburn,  (in  the  Guy’s  Hospital  Re- 
ports,) Chopart  and  Carmichael. 

The  next  section  comprises  a very  distinct 
and  very  interesting  class  of  morbid  struc- 
tures, which  essentially  consist  in  a new 
growth  superadded  to  the  parts  in  or  upon 
that  with  which  they  are  connected.  It  com- 
prises the  following  principal  divisions : — non- 
malignant  compound  serous  cysts  ; cancer ; 
the  varieties  of  fungoid  disease,  viz.,  fungus 
medullaris,  fungus  haematodes,  gum  cancer, 
and  melanosis. 

The  characteristics  of  this  section  being 
dependant  rather  on  structural  arrangement 
than  on  the  chemical  or  physical  properties  of 
the  substance  upon  which  the  peculiar  form 
is  impressed,  we  shall  find  that  some  of  these 
growths  are  analogous  to  those  natural  to  the 
body,  whilst  others  are  heterologue,  or  differ- 
ing from  them.  The  variety  placed  at  the 
head  of  this  class,  and  which,  from  the  clear- 
ness with  which  its  parts  are  distinguished, 
may  be  regarded  as  typical  of  the  family,  are 
of  the  first  or  analogous  kind,  whilst  those 
which  succeed  comprehend  all  the  most  im- 
portant heterologue  structures  which  the 
bodies  of  animals  are  liable  to  produce.  In 
the  infancy  of  the  science  of  morbid  anatomy, 
the  terms  employed  to  designate  most  of  the 
affections  comprised  in  this  group  were  ex- 
tremely vague  and  very  irregularly  employed, 
every  enlargement,  in  a part,  might  be  called 
a tumour,  and  everything  hard,  scirrhus.  It 
was  an  improvement  in  technical  precision 
which  recognised  the  family  of  malignant 
diseases,  and  distinguished  them  by  the  com- 
mon appellation  of  cancer.  Further  inquiries 
showed  that  further  subdivisions  were  neces- 
sary, and  it  happened,  somewhat  remarkably, 
that  the  investigation  of  cancer  was  carried  on 
almost  simultaneously  by  different  individuals 
both  in  this  country  and  on  the  continent. 
Bayle,  Laennec,  and  Cayol,  in  France,  dis- 
tinguished encephaloid  and  melanotic  tumours 
from  the  group  of  ordinary  cancers  ; Laennec 
also  pointed  out  other  forms  of  disease  of  this 
class,  namely,  gum  cancer  and  cirrhosis.  He 
likewise  studied  the  anatomical  character  and 
progress  of  these  affections,  and  noticed  their 
generally  rounded  figure  ; the  cysts  by  which 
they  are  so  generally  invested  ; their  original 
softness  or  fluidity  ; their  subsequent  consoli- 
dation ; and  their  ultimate  softening  com- 
mencing at  their  centres.  He,  moreover,  in- 
sisted on  their  existence  as  new  and  adventi- 
tious structures  in  opposition  to  the  opinion 
of  some  contemporary  teachers,  who  held  that 
they  ought  to  be  regarded  as  mere  degenera- 
tions. In  this  country,  the  same  subject  was 
investigated  by  Abernethy,  Langstaff,  Ward- 
rop,  and  some  others.  Medullary  carcinoma, 
spongoid  inflammation,  fungus  hasmatodes, 
and  fungoid  disease,  are  the  names  employed 
by  these  authors  to  designate  the  most  im- 
portant of  these  affections,  cerebriform,  or 
medullary  cancer.  Since  the  attention  of  the 


profession  has  been  turned  to  this  subject  by 
the  inquirers  just  enumerated,  several  other 
authors  have  treated  of  these  derangements 
either  generally,  or  as  affecting  particular 
parts.  Amongst  the  works  thus  produced,  I 
may  be  allowed  to  refer  to  that,  little  as  it  is, 
which  I have  had  the  satisfaction  of  contribut- 
ing to  our  knowledge  of  the  anatomical  cha- 
racter of  this  class  of  diseases. 

From  the  careful  examination  of  a great 
number  of  these  adventitious  growths,  from 
the  most  distinct  to  the  most  obscure,  I have 
arrived  at  absolute  conviction  that  they  all 
depend  on  one  essential  mode  of  formation, 
which  allies  them  to  the  compound  serous 
and  mucous  cysts,  which  possess  the  greatest 
distinctness,  and  are,  perhaps,  of  the  most  fre- 
quent occurrence  in  the  ovaries  and  their 
neighbourhood. 

The  numerous  varieties  of  form  and  tex- 
ture which  we  meet  with  in  this  extensive 
group  of  morbid  productions,  may,  when  this 
key  is  obtained,  be  satisfactorily  referred  to 
certain  modifications  of  the  cystic  character, 
to  different  proportions  of  the  fluid  and  solid 
parts,  and  to  the  nature  of  the  material  to 
which  this  particular  structure  or  arrange- 
ment is  given. 

This  remarkable  form  of  adventitious  pro- 
ductions is  found  in  other  classes  of  mamma- 
lia besides  man,  and  has  also  been  met  with  in 
birds. 

So  general  and  marked  a type  points  to  the 
operation  of  some  common  laws  dependant  on 
the  properties  of  the  material  so  organ- 
ized '. 

The  morbid  appearances  dependant  on  the 
existence  of  hydatids  and  other  parasitical 
animals,  require,  for  more  reasons  than  one, 
to  be  placed  in  a distinct  and  separate  class. 
In  the  first  place,  they  are  attended  by  phe- 
nomena peculiar  to  themselves ; for  whilst 
they  exist  as  foreign  substances  in  the  texture 
of  the  body,  they  differ  from  every  other 
foreign  body  so  lodged,  in  possessing  a proper 
life  of  their  own,  in  virtue  of  which  they 
increase  in  size,  and  sometimes  acquire  enor- 
mous dimensions,  and  consequently  occasion 
progressive  displacement  and  modification  of 
the  part  in  which  they  are  lodged.  The  cir- 
cumstance of  their  possessing  this  independ- 
ent life,  appears  to  be  the  cause  of  their 
producing  little  or  no  irritation  of  the  parts 
in  which  they  are  lodged,  during  the  early 
period  of  their  existence  : nevertheless,  their 
death  at  a subsequent  period  occasions  their 
undergoing  those  changes  which  may  render 
them  the  cause  of  the  most  serious  and  fatal 
disturbance.  Another  circumstance  which 
renders  it  important  to  give  separate  and  dis- 
tinct attention  to  this  class  of  morbid  pro- 
ductions, is  the  possibility  of  confounding 
them  with  phenomena  belonging  to  the  two 
last  mentioned  classes,  a palpable  error  into 
which  some  noted  pathologists  have  actually 
fallen. 

1 See  Lectures  on  the  morbid  anatomy  of  the  serous 
and  mucous  membranes,  vol.  i. 


ANATOMY,  MORBID.  199 


The  last  division  comprises  a very  great 
number  and  variety  of  morbid  appearances,  in 
which  many  of  the  characters  already  named 
will  be  present.  It  embraces  all  those  de- 
rangements which  are  the  result  of  accidental 
injuries. 

The  classification  of  pathological  alterations, 
of  which  an  outline  has  just  been  sketched, 
may  be  applied  to  different  parts  in  various 
methods. 

That  which  is  founded  on  the  divisions  of 
general  anatomy,  is  the  most  convenient  for 
the  elucidation  of  the  subject  in  a course  of 
lectures. 

Other  classifications  may  be  more  advanta- 
geously employed,  both  for  the  arrangement 
of  the  preparations  in  a museum,  and  in  treat- 
ing of  pathology  in  connexion  with  symptoms  ; 
since  for  both  of  these  purposes  it  is  desirable 
to  bring  together  the  derangement  of  a particu- 
lar part,  or  of  the  apparatus  of  a particular 
function.  I believe  that  the  classification  ex- 
hibited in  the  second  table  of  the  catalogue  of 
the  Museum  of  Guy’s  Hospital  will  be  found 
as  convenient  as  any  which  has  been  proposed 
for  these  objects. 

Pathological  anatomy,  like  most  other  sub- 
jects which  have  of  late  years  become  the 
matter  of  special  attention,  has  acquired  a 
nomenclature  of  its  own.  Although  a good 
and  expressive  nomenclature  in  any  science 
is  unquestionably  a great  advantage  as  an  aid 
to  classification,  and  in  affording  great  facili- 
ties to  description  by  saving  endless  repeti- 
tions, and  long  periphrases  ; there  is  also  no 
doubt  that  nomenclature  may  be  abused  to 
the  incumbrance  and  obscurity  of  the  science 
to  which  it  is  applied. 

Morbid  anatomy  is  not  free  from  this  evil, 
although  it  exists  to  a less  extent  than  is  the 
case  in  some  other  departments  of  science, 
which  relate  to  more  numerous  and  complica- 
ted objects. 

Although  the  terms  employed  by  patholo- 
gical anatomists  are  already  sufficiently  nume- 
rous to  render  a good  glossary  an  important 
desideratum,  it  is  less  in  the  number  of  the 
terms  newly  invented  than  in  the  mode  of 
their  application,  that  the  principal  cause  of 
obscurity  exists.  I shall  not  attempt  to  pur- 
sue this  subject  at  present,  since  it  might  be 
extended  to  many  pages,  but  I shall  adduce  a 
few  examples  by  way  of  illustration. 

Many  of  the  terms  employed  in  pathologi- 
cal anatomy,  show  by  their  etymology,  more 
or  less  of  the  meaning  which  they  are  de- 
signed to  convey,  as  may  be  seen  in  the  words 
hyperaemia,  anaemia,  hypercrinia,  and  acrinia, 
employed  by  Andral ; and  in  the  terms  epi- 
phlogose,  metaphlogose,  kyperphlogose,  osteo- 
sclerose,  osteophile,  gonocace,  spondylocace, 
phlebectasie,  and  many  others  made  use  of  by 
Lobstein.  In  some  other  words  the  meaning 
is  still  less  concealed,  but  being  designed  to 
convey  the  idea  of  a resemblance  which  can 
never  be  exact,  and  literally  susceptible  of 
acceptation,  the  application  must  be  vague 
and  indeterminate.  Of  this  description  are 


the  terms  pancreatic,  lardaceous,  miltlike,  and 
other  terms  applied  to  tumours. 

The  difficulty,  in  many  instances,  does  not 
depend  on  the  obscurity  of  the  meaning,  but 
rather  on  the  vagueness  and  laxity  of  the  ap- 
plication, the  same  term  being  either  applied 
to  different  objects  at  different  times,  or  made 
to  embrace  a variety  of  objects  essentially  dis- 
tinct. The  word  hydatid  is  an  illustration  of 
the  statement  which  I have  just  made.  From 
its  etymology,  it  may  be  said  to  be  applicable 
to  any  cyst  containing  a watery  fluid,  and  as 
such,  we  find  it  made  use  of  in  speaking  of 
those  watery  vesicular  bodies  which  are  occa- 
sionally found  in  the  structures  of  the  body, 
but  not  having  any  direct  connexion  with  the 
parts  in  which  they  are  lodged,  give  evidence 
of  a distinct  life  of  their  own.  Such  are 
the  acephalocystis,  the  echinococcus,  and  the 
cysticircus.  The  term  hydatid  is  likewise 
applied  to  the  cysts  not  uncommonly  found  in 
the  plexus  choroides ; to  those  which  either 
singly,  or  in  numerous  association,  are  found 
more  or  less  imbedded  in  the  glandular  sub- 
stance of  the  kidneys  ; to  the  serous  and 
mucous  cysts,  which  constitute  subordinate 
cysts  in  various  cases  of  ovarian  dropsy  and 
other  similar  tumours.  It  is  also  applied  to 
those  vesicular  bodies  which  are  occasionally 
expelled  from  the  uterus,  and  which  bear 
some  slight  and  imperfect  resemblance  to 
blighted  bunches  of  grapes.  The  term  hyda- 
tid, thus  loosely  employed,  may  possibly  not 
be  accompanied  by  any  confusion  of  ideas  in 
the  mind  of  the  person  using  it ; but  in  many 
instances  it  has  been  so,  and  a doubtful  or 
confused  idea  must  necessarily  be  conveyed 
to  the  mind  of  the  reader  or  hearer. 

The  word  tubercle,  evidently  implying  a 
small  tumour,  and  its  derivatives  tubercular 
and  tuberculous,  afford  a striking  example  of 
the  employment  of  the  same  word  to  convey 
different  meanings.  Sometimes  it  is  employed 
with  reference  to  the  form  and  size  of  the 
body  described,  as  when  we  say  a scrofulous 
tubercle,  a scirrhous  tubercle,  and  a melanotic 
tubercle.  At  other  times,  the  term  is  de- 
signed to  convey  a particular  idea  of  the 
material  of  which  the  body  spoken  of  is  com- 
posed, and  is  therefore  used  whether  the  body 
be  small  or  large  ; whether  it  possesses  a 
rounded  figure,  or  is  diffused  in  the  form  of 
an  irregular  mass.  In  the  latter  sense  it  is 
used  by  Laennec,  Beclard,  and  Andral  ; by 
some  other  persons  it  is  used  occasionally  in 
both  senses.  The  word  scirrhus  as  I have 
before  remarked,  is  sometimes  used  to  desig- 
nate a particular  and  fatal  disease ; and  at 
other  times  it  merely  implies  that  considerable 
induration  has  taken  place. 

The  word  hcematome,  implying  a bloody 
tumour,  is  obscure  and  indefinite,  not  because 
it  is  employed  in  different  and  distinct  senses, 
but  because  it  points  to  a character  which 
cannot  be  properly  employed  as  a ground  of 
distinction . Thus  an  aneurismal  sac  is  a tumour 
containing  blood.  The  capacious  cells,  which 
occur  in  some  cases  of  fungoid  disease,  may 
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be  filled  with  blood,  or  bloody  serum,  and 
constitute  a hcematome.  A simple  serous 
cyst  may  also  have  its  contents  become 
bloody,  and  constitute  another  variety  of  has- 
matome.  Again,  the  vesicles  of  De  Graefe 
are  sometimes  greatly  distended  by  blood  and 
bloody  fluid,  and  thus  become  instances  of 
hcematome.  Extravasations  of  blood  may  also 
take  place  in  parts  well  supplied  with  that 
fluid,  and  constitute  a hcematome,  or  bloody 
tumour,  as  it  is  sometimes  seen  in  the  thighs 
and  other  muscular  parts. 

Without  prolonging  this  article  by  a length- 
ened discussion  of  the  subject  of  nomencla- 
ture, it  may  not  be  out  of  place  to  urge 
the  importance  of  acquiring  clear  ideas  re- 
specting morbid  conditions  as  they  actually 
present  themselves,  and  of  cultivating  the 
art  of  describing  them  with  accuracy  and 
precision,  rather  than  seeking  to  fill  the  me- 
mory with  a host  of  technical  terms  which 
can  scarcely  serve  any  other  purpose  than 
an  useless  display  of  erudition. 

There  are  some  conditions  of  parts  devia- 
ting from  the  healthy  state  which  require  to 
be  noticed,  although  they  do  not  appear  as 
characteristics  of  any  of  the  sections  into 
which  pathological  conditions  have  been  divi- 
ded in  the  arrangement  just  exhibited.  They 
have  not  been  employed  as  distinctive  charac- 
ters, because  they  may  occur  under  different 
sections. 

Preternatural  softening  of  textures. — This 
condition  may  occur  under  various  circum- 
stances, and  in  various  modes.  It  may  hap- 
pen to  parts  undergoing  progressive  wasting 
from  the  removal  of  the  dense  or  sblid  parts, 
as  sometimes  happens  to  the  bones  of  old 
persons,  whence  their  fragility,  as  especially 
seen  in  the  neck  of  the  thigh-bone. 

It  may  also  take  place  in  conjunction  with 
preternatural  or  excessive  growth,  the  tex- 
tures not  having  as  yet  acquired  the  firmness 
which  interstitial  deposit  ultimately  gives  to 
them.  Thus,  the  brain  of  a child  affected 
with  hypertrophy,  is  apt  to  be  soft  and  flabby. 
The  bones  sometimes  exhibit  a partial  hyper- 
trophy, in  the  early  stage  of  which  they  are 
preternaturally  soft,  although  they  may  ulti- 
mately acquire  the  ordinary  firmness.  Most 
newly-formed  parts  possess  a softness  of  this 
description.  We  see  this  in  the  granulations 
produced  in  the  formation  of  a cicatrix,  in  the 
callus  which  unites  the  fractured  extremities 
of  bones,  and  also  in  the  early  stages  of  exos- 
tosis. 

The  most,  numerous  and  remarkable  in- 
stances of  softening  doubtless  occur  amongst 
the  phenomena  dependant  on  inflammation. 
The  afflux  of  blood  and  other  fluids,  which  is 
one  of  the  first  effects  of  inflammatory  irrita- 
tion, by  increasing  the  proportion  of  fluid 
parts,  causes  a state  of  softness  somewhat  like 
that  of  newlv-formed  parts  ; but  the  tension 
with  which  these  fluids  are  contained  in  the 
inflamed  texture,  not  unfrequently  during  life, 
masks  the  softening  which  has  been  produced. 
The  most  important  softening  produced  by 


inflammation  is  that  which  takes  place  when 
the  process  has  been  longer  in  operation ; 
a portion  of  the  solid  material  appears  to  be 
removed  by  interstitial  absorption,  whilst 
whatever  new  deposit  takes  place,  as  the  pro- 
duct of  inflammation,  is  a soft,  if  not  a fluid 
material.  It  would  also  seem  that  during  the 
existence  of  active  inflammation,  the  original 
solid  parts  really  have  their  cohesion  impaired 
and  become  soft.  Whether  this  depends  on 
the  suspension  of  the  ordinary  nutrient  pro- 
cess, on  an  influence  exerted  upon  the  tex- 
ture by  the  fluids  of  the  part  in  consequence 
of  altered  properties  in  them,  or  on  the 
diminished  resistance  in  the  solids  themselves, 
with  reference  to  the  solvent  power  of  the 
fluids,  must  at  present  be  a matter  of  pure 
speculation  which  does  not  affect  the  fact 
itself,  which  may  be  brought  about  by  one  or 
all  of  these  causes.  Illustrations  of  this  hind 
of  inflammatory  softening  may  be  seen  in  all 
the  numerous  cases  in  which  death  takes 
place,  preceded  by  some  acute  local  inflamma- 
tion. It  may  be  seen  in  all  the  tissues, — not 
unfrequently  rendering  them  susceptible  of 
division  without  the  use  of  a knife  ; but  it  is 
most  remarkable  and  general  in  the  cellular 
membrane,  not  merely  allowing  the  easy  sepa- 
ration of  part  from  part,  but  also  admitting  of 
the  subdivision  of  parts  themselves  ; thus,  re- 
cent carditis  allows  of  the  ready  separation  of 
the  muscular  fibres  of  the  heart  amongst  them- 
selves. The  coats  of  an  inflamed  intestine  are 
often  still  more  readily  separated,  and  many 
feet  of  mucous  membrane  may,  without  resist- 
ance, be  torn  from  the  peritoneal  and  middle 
coats.  The  effect  of  inflammatory  softening 
upon  the  arteries  and  capillaries  of  an  inflamed 
part,  constitutes  a very  remarkable  and  im- 
portant phenomenon.  If  we  examine  with  a 
moderate  magnifying  power  the  small  but  in- 
jected vessels  of  an  inflamed  part,  on  which 
its  preternatural  redness  depends,  we  shall 
often  find  that  these  minute  vessels  have  lost 
their  defined  outline,  and  by  giving  way  to 
distension  at  some  particular  points  more  than 
in  others,  occasion  an  irregular  and  spotted 
appearance  of  the  injected  surface.  The  mi- 
nute vessels  thus  weakened  are  also  of  so 
soft  a texture,  that  the  slightest  force  is  suffi- 
cient to  rupture  them  ; indeed,  it  would  seem 
that  this  sometimes  takes  place  spontaneously, 
and  extravasation  of  blood  is  the  consequence. 
This  softening  of  the  vessels  may,  therefore, 
thus  become  the  cause  of  the  admixture  of 
blood  with  the  solid  or  fluid  products  of  in- 
flammation, as  in  the  case  of  haemorrhagic 
pleurisies  mentioned  by  Laennec  and  others. 
The  most  important  softening  of  the  vessels 
is  that  which  takes  place  when  the  product  of 
inflammation  is  susceptible  of  organization, 
since  it  would  appear  that  the  minute  extra- 
vasations to  which  it  gives  rise  are  the  com- 
mencement of  the  new  or  elongated  vessels 
by  which  the  new  texture  is  to  be  nourished. 
This  interesting  phenomenon  in  the  process 
of  inflammation  does  not  appear  to  have  re- 
ceived all  the  attention  which  it  deserves,  and 
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the  production  of  vessels  in  coagulable  lymph, 
which  is  in  process  of  becoming  organized,  has 
in  consequence  been  made  the  subject  of 
curious  speculations.  It  has  been  supposed 
that  vessels  were  spontaneously  produced  in 
the  organizable  material,  and  made  their  way 
to  the  vessels  of  the  original  structures  with 
which  they  found  means  to  inosculate,  and 
wandering  bubbles  of  air  passing  through  the 
plastic  material,  have  been  referred  to  as  the 
agents  by  which  the  canals  destined  to  become 
blood-vessels  are  formed. 

Softening  of  textures,  as  the  result  of  in- 
flammation, instead  of  being  a step  to  future 
organization,  and,  consequently,  subservient 
to  the  preservation  of  the  life  of  the  part,  is 
sometimes  more  closely  allied  to  sphacelus, 
and  may  indeed  be  regarded  as  the  com- 
mencement of  that  state.  We  see  this  kind 
of  softening  in  muscles  and  other  soft  parts 
which  have  received  severe  contusion,  and 
are  about  to  slough.  The  lungs,  liver,  spleen, 
and  other  internal  organs,  when  they  have 
been  the  seat  of  a severe  and  fatal  inflamma- 
tion, are  often  found  in  a state  of  softening, 
which  appears  to  be  of  this  kind — the  most 
striking  examples  of  which  are,  perhaps,  to 
be  seen  in  the  pneumonia  of  the  dying,  and  in 
that  condition  of  the  spleen  which  is  common 
in  pernicious  fevers. 

When  sphacelus  or  gangrene  has  actually 
taken  place,  softness,  marked  by  great  lacera- 
bility,  is  the  notorious  consequence.  There 
are  other  cases  of  softening  probably  allied 
to  some  of  those  which  I have  just  enu- 
merated, which  it  seems  necessary  to  men- 
tion, since  the  mode  in  which  they  are 
brought  about  is  not  very  apparent,  and  the 
existence  of  any  thing  like  inflammation  in 
their  production  may  be  questioned.  I allude 
to  the  softening  of  inter-articular  cartilages, 
and  of  the  inter-vertebral  substance,  and  to 
some  forms  of  softening  of  the  brain,  which 
seem  to  belong  to  this  class.  In  these  in- 
stances, the  vitality  of  the  parts  is  evidently 
reduced  ; but  the  effect  of  a preternatural 
stimulus,  which  is,  perhaps,  essential  to  une- 
quivocal inflammation,  is  not  to  be  discovered 
in  the  softened  part,  although  it  may  be 
very  apparent  in  some  of  the  neighbouring 
parts. 

The  opposite  state,  or  preternatural  hard- 
ening, may,  like  preternatural  softening,  be 
produced  in  a variety  of  modes.  It  some- 
times concurs  with  the  wasting  of  parts  ; the 
fluid  and  soft  parts  being  removed,  whilst  the 
solid  are  not  only  more  or  less  left  behind, 
but  are  brought  into  closer  approximation,  as 
we  see  in  the  round  ligament  of  the  liver,  and 
in  the  remains  of  the  umbilical  arteries  and 
urachus.  It  may  also  concur  with  hypertro- 
phy and  perversion  of  form,  as  in  hardening 
of  the  spleen,  and  hardening  of  the  cellular 
membrane  and  skin  ; but,  in  these  cases,  the 
inflammatory  or  other  process  affecting  the 
intimate  texture  of  the  parts  is  more  impor- 
tant. than  hypertrophy,  or  distortion.  It  is 
as  the  result  of  inflammation  that  we  meet 
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with  the  most  frequent,  and  perhaps  the  most 
important  instances  of  induration. 

As  inflammation  has  been  already  described 
as  the  prolific  source  of  a variety  of  forms  of 
softening,  I must  offer  a few  remarks  respect- 
ing its  mode  of  operation  in  producing  the 
opposite  effect.  In  recently  inflamed  parts, 
the  induration  may  be  rather  apparent  than 
real,  since  the  fluids  may  be  increased,  and 
the  solids  weakened,  the  increased  resistance 
being  merely  the  effect  of  tension  : in  this 
way  injured  limbs  often  feel  hard  from  mere 
effusion  : some  forms  of  oedema  durum  appear 
to  be  of  this  description.  When  we  have  a 
real  induration  of  parts  resulting  from  inflam- 
mation, it  is,  in  general,  not  an  immediate 
effect,  but  the  result  of  a process  requiring 
more  or  less  time  for  its  completion  ; the  pro- 
duct of  inflammation  has  been  poured  out, 
soft  indeed,  in  the  first  instance,  but  being 
susceptible  of  becoming  a permanent  tissue,  it 
has  united  with  that  in  which  it  has  been  de- 
posited, and  participated  in  its  organization  ; 
but  when  this  is  accomplished,  like  other 
newly  formed  parts,  it  wastes,  its  vessels 
contract,  the  fluid  parts  are  removed,  whilst 
the  solid  parts  are  brought  into  that  closer 
union  on  which  induration  essentially  depends. 
This  induration  of  the  superadded  product  of 
inflammation,  not  unfrequently,  also  occasions 
that  of  the  original  structure  in  which  it  is 
deposited  : the  original  structure  being  com- 
pressed by  the  new,  with  which  it  is  impli- 
cated, likewise  contracts,  and,  in  contracting, 
becomes  indurated  : there  is,  therefore,  with 
this  induration  of  an  organ,  a real  diminution 
of  size,  notwithstanding  the  additional  sub- 
stance which  inflammation  has  occasioned. 
The  liver  furnishes  the  best  and  perhaps  the 
most  frequent  specimens  of  this  induration 
which  seems  to  be  common  to  all  our  organs  : 
the  induration  of  the  brain,  described  by 
Pinel,  jun.,  Rostan,  and  others,  appears  to  be 
one  of  the  instances  of  it. 

The  most  striking  instances  of  induration, 
which  take  place  as  a consequence  of  inflam- 
mation, are  those  in  which  the  affected  struc- 
ture becomes  penetrated  with  earthy  matter, 
constituting  what  is  commonly  called  ossifica- 
tion. There  are,  however,  two  very  different 
states  to  which  this  term  is  applied.  In  the 
one,  the  indurated  structure  has  the  organi- 
zation, as  well  as  the  composition  of  bone  ; 
in  the  other,  the  latter  only ; and  may, 
therefore,  with  more  propriety,  be  termed 
petrification,  as  distinguished  from  ossifica- 
tion. 

Induration  is  the  common  and  distinctive 
characteristic  of  one  form  of  disease  of  that 
class  to  which  most,  if  not  all,  malignant  dis- 
eases belong.  It  is,  in  fact,  so  striking  an 
attribute  of  true  scirrhus,  that  formerly  when 
the  language  of  morbid  anatomists  was  less 
exact  than  at  present,  various  indurations  of 
a totally  distinct  nature  were  confounded  to- 
gether under  this  term.  It  is  not  only  the 
new  growth  which  is  remarkable  for  its  hard- 
ness, but  also  the  neighbouring  parts  con- 
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taminated  by  the  disease  often  become  simi- 
larly affected. 

Colour  is  another  quality  of  diseased  parts, 
which  is  well  worthy  of  careful  attention,  al- 
though by  no  means  adapted  to  become  the 
basis  of  classification,  since  a similarity  of 
colour  would  bring  together  derangements 
in  every  other  respect  essentially  distinct. 
Nevertheless,  in  some  very  striking  cases,  a 
well  marked  peculiarity  of  colour  seems  to 
have  given  the  principal  interest  to  certain 
affections,  as  in  the  case  of  melanosis,  cirrho- 
sis, morbus-cceruleus,  chlorosis,  and  the  like. 
The  principles  on  which  these  varieties  of 
colour  depend,  appear  only  to  a very  limited 
and  imperfect  extent,  to  have  arrested  the 
attention  of  pathological  anatomists. 

The  division  into  malignant  and  more  malig- 
nant, although  of  great  importance,  with  refer- 
ence to  the  patient,  and  the  symptoms  under 
which  he  labours,  affords  a very  imperfect  dis- 
tinction with  reference  to  anatomical  character. 
It  has  already  been  stated,  that  most,  if  not 
all,  malignant  structures  belong  to  one  of  the 
classes  enumerated  in  the  table,  in  conse- 
quence of  a striking  resemblance  of  structure  ; 
but  there  are  other  productions  manifestly 
exhibiting  these  peculiarities,  which  could 
never  be  regarded  as  participating  in  the 
malignant  character.  Take,  for  example, 
some  of  the  encysted  dropsies  of  the  ovaries, 
or  their  neighbourhood,  and  some  tumours 
in  the  female  breast. 

The  history  of  the  cultivation  of  Morbid 
Anatomy  is  so  intimately  involved  with  that 
of  the  progress  of  Medicine  and  Surgery,  that 
it  can  be  of  little  importance  to  sketch  it  in 
a separate  form.  Those  who  feel  an  interest 
in  this  subject  may  consult  the  works  of 
Cruvelhier  and  Lobstein  for  a short  ex- 
position of  what  has  been  done  expressly  for 
the  cultivation  of  this  branch  of  pathology. 
Suffice  it  to  say,  in  the  words  of  Rostan  : — 
“ When  a superstitious  respect  for  the  tomb 
forbad  to  seek  in  the  bodies  of  the  dead  for 
knowledge,  which  might  redound  to  the  ad- 
vantage of  the  living,  most  diseases  were 
regarded  as  essential  and  general  ; and  it  was 
imagined  that  they  did  not  leave  any  trace 
behind  them.  At  length,  when  the  light  of 
philosophy  had  illuminated  civilized  nations, 
it  became  allowable  to  carry  a scrutinizing 
inquiry  into  the  lifeless  human  body  ; and 
those  remains,  which  were  once  the  prey  of 
worms  and  corruption,  became  the  prolific 
sources,  whence  the  most  useful  truths  pro- 
ceeded. 

“ From  that  time,  diseases,  which  had  pre- 
viously only  been  regarded  as  derangements 
of  function,  were  recognised  as  organic  alter- 
ations. Mere  symptoms  lost  their  ancient 
importance,  and  were  only  valued  as  indica- 
tions of  organic  derangements.” 

Since  this  happy  revolution  in  opinion  has 
taken  place,  Morbid  Anatomy  has  been  culti- 
vated with  zeal,  and  its  advancement  has  pro- 
ceeded with  accelerating  rapidity.  Several 
important  general  treatises,  and  a still  greater 


number  of  admirable  works,  elucidating  the 
derangements  of  particular  parts,  have  been 
published  both  in  our  own  and  in  foreign 
languages.  In  fact,  whatever  may  have  been 
the  extent  of  lucrative  practice,  or  ephemeral 
popular  celebrity,  which  individual  members 
of  the  medical  profession  may  have  acquired 
by  superior  address,  or  the  zealous  advocacy 
of  particular  theoretical  speculations,  or  by 
modes  of  treatment,  rendered  attractive  by 
the  promise  of  extraordinary  success,  few,  if 
any  have  assured  to  themselves  permanent 
reputation  among  their  brethren,  (the  only 
competent  judges,)  whose  labours  have  not 
been  conjoined  with  researches,  in  which 
pathological  anatomy  has  been  concerned ; 
whilst  very  many,  who  have  devoted  the  most 
laborious  and  indefatigable  attention  to  this 
department,  have  made  it  the  broad  and  sure 
basis  on  which  they  have  raised  the  super- 
structure of  their  lasting  fame.  I need  only 
mention  the  names  of  Morgagni,  of  Voightel, 
of  Portal,  of  Baillie,  of  Bayle,  of  Laennec,  of 
Cruvelhier,  of  Andral,  of  Louis,  and  of  Bil- 
liard, and  last,  but  not  least,  of  Sir  Astley 
Cooper,  of  Dr.  Bright,  and  of  Dr.  Carswell. 

It  is  not,  however,  as  the  means  of  acquir- 
ing reputation,  though  well  merited,  that  the 
advantages  of  Morbid  Anatomy  may  be  most 
strongly  urged  ; but  rather  as  one  of  those 
essential  requisites,  without  which  no  one  can 
expect  to  be  able  to  discharge  his  profes- 
sional duties  with  satisfaction  to  the  public,  or 
with  an  easy  conscience  to  himself. 

Although  Morbid  Anatomy,  in  the  wide 
range  allotted  to  it  in  this  article  has  been 
described  as  including,  not  the  mere  dry  de- 
tail of  numberless  repulsive  and  unconnected 
facts,  but,  on  the  contrary,  an  assemblage  of 
interesting  phenomena,  developing  some  of 
the  most  wonderful  operations  of  nature, 
yet  it  is  in  connection  with  other  depart- 
ments, that  its  vast  importance  and  value  are 
conspicuous.  It  lends  to  Physiology  that  as- 
sistance, for  which  no  artificial  method  of 
inquiry  can  supply  an  adequate  substitute. 
As  the  only  means  of  throwing  certain  light 
upon  internal  diseases,  it  is  both  the  basis  and 
the  test  of  diagnosis  ; and  those  who  neglect 
this  test  of  their  diagnostic  powers,  are  blindly 
groping  in  the  dark,  whether  they  are  con- 
scious of  their  situation  or  not.  Morbid  Ana- 
tomy does  not  merely  enlighten  us  with  respect 
to  those  cases  of  disease  which  we  have  un- 
successfully endeavoured  to  combat : it  makes 
us  aware  of  dangers,  which  we  must  be  on  our 
guard  to  avert ; and  it  points  out  to  us  the 
path  which  Nature  takes  to  reduce  to  a per- 
manent and  comparatively  healthy,  or  unim- 
portant condition,  those  derangements,  which 
do  not  admit  of  perfect  restoration  ; a course 
in  which  Nature  may  be  aided,  but  in  which 
she  cannot  be  opposed  with  impunity.  These 
advantages  are  not  the  only  rewards  held 
out  to  excite  to  the  diligent  cultivation 
of  a subject,  which,  when  first  approached, 
may  well  be  thought  repulsive.  Without 
doubt,  there  yet  remain  important  discoveries 
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to  be  made  in  Morbid  Anatomy  in  connexion 
with  every  organ  of  the  body.  It  is  not 
every  individual,  or  every  year,  which  will 
furnish  a discovery  like  that  of  Dr.  Bright, 
with  respect  to  a particular  derangement  of  the 
kidneys,  or  that  of  Dr.  Davies,  in  elucidation 
of  the  pathology  of  phlegmasia  dolens. 

But  by  sedulously  applying  ourselves  to 
the  subject  of  pathological  anatomy,  we  shall 
be  surprised  at  the  frequent  occurrence  of 
discoveries  of  greater  or  less  importance  ; and 
at  the  fair  promises  of  the  field  yet  open  to 
future  research.  It  is  not  only  in  the  exami- 
nation of  rare  and  remarkable  cases,  or  even 
in  studying  the  various  appearances  exhibited 
in  the  pathological  condition  of  a particular 
organ,  that  much  may  yet  be  done  in  this  de- 
partment. There  is  abundant  scope  for  fur- 
ther labour  with  respect  to  the  commonest 
diseases  by  which  our  bodies  are  assailed. 
All  of  these  call  for  investigation  on  a more 
extensive  scale.  The  collection  of  cases  must 
not  only  be  numerous,  but  in  all  a faith- 
ful record  must  be  kept,  of  the  age,  sex, 
temperament,  occupations,  and  habits  of  the 
individual ; of  the  time  of  year,  of  the  symp- 
toms, and  of  the  treatment  and  its  effects. 
These  particulars  must  not  be  confined  to  the 
unsuccessful  or  fatal  cases,  but  should  also  be 
extended  as  widely  as  possible  to  those  in 
which  the  issue  has  been  favourable.  With 
respect  to  the  fatal  cases,  not  only  the  organ 
principally  affected  should  be  examined,  but 
also  the  condition  of  those  apparently  uncon- 
nected with  it,  should  be  observed  and  noted. 
The  aggregate  of  such  observations  would 
become  the  basis  of  a statistical  inquiry,  which, 
whilst  it  would  do  away  with  many  precon- 
ceived and  erroneous  notions,  would  also 
bring  to  light  many  curious,  but  unexpected 
and  important  results.  This  process  consti- 
tutes the  numerical  system  so  strenuously 
advocated,  and  ably  put  in  practice  by  that 
distinguished  pathologist,  Professor  Louis. 

It  w'ould  be  an  injustice  to  this  system  to 
confound  it  with  medical  reasoning,  and  medi- 
cal philosophy.  It  is  the  means,  or  instru- 
ment, (and  the  most  powerful  instrument, 
too,)  by  which  those  facts  are  to  be  obtained, 
with  which  alone  a sound  medical  philosophy 
can  be  constructed  on  the  ruins  of  those  sys- 
tems and  speculations  which  this  same  power- 
ful engine  must  level  with  the  dust. 

In  Paris,  a band  of  youthful  and  devoted 
pathologists  have  combined  to  bring  this 
engine  into  work  ; and  I would  fain  indulge 
the  hope,  that  the  energies  of  the  rising  mem- 
bers of  the  medical  profession  in  this  country 
may  be  animated  by  a generous  rivalry,  which 
will  not  suffer  them  to  be  surpassed. 
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( Thomas  Hodgkin.') 

ANATOMY,  SURGICAL.  Under  this 
term  modern  writers  have  endeavoured  to 
describe  that  branch  of  anatomy  which  refers 
principally  to  the  size,  form,  connexion,  and 
relative  situations  of  the  parts  contained  in 
divers  sections,  or  regions  of  the  human  body  ; 
hence  also  various  other  denominations  which 
are  now  generally  understood,  viz.  anatomy 
of  relations,  anatomy  of  the  regions,  regional, 
graphical,  topographical  anatomy,  &c. ; some 
prefer  calling  it  medico-chirurgical  anatomy. 
Many  objections  might  easily  be  made  to  these 
expressions  ; but  without  dilating  upon  this 
subject,  we  shall  at  once  follow  the  example 
of  two  able  authorities,  Allan  Burns,  and  Dr. 
Colles,  and  content  ourselves  with  the  terms 
which  head  this  article. 

It  has  been  asked  if  there  really  were  such 
a distinct  branch  of  anatomical  science  as  that 
named  surgical  anatomy  ? or,  in  other  words,  . 
whether  descriptive  anatomy  does  not  em- 
brace every  particularity  of  that  science  which 
can  be  useful  to  the  surgeon  ? A good  ana- 
tomist, no  doubt,  is  perfectly  conversant  with 
all  the  parts  of  the  human  frame,  their  size, 
form,  and  uses  ; he  can  lay  bare  the  most  hid- 
den artery  with  the  utmost  facility  ; he  can 
open  the  most  difficult  joint  with  entire  con- 
fidence and  great  rapidity  ; to  such  a person, 
surgical  anatomy  will  rarely  be  of  importance. 
But  this  does  not  diminish  the  usefulness  of 
that  study ! To  the  profound  anatomist,  a 
knowledge  of  the  accurate  relative  situations 
of  parts  contained  in  a region  is  the  most  dif- 
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ficult  to  acquire ; he  may  recollect  the  pre- 
cise course  of  the  smallest  branch  of  a vessel, 
or  the  most  minute  twig  of  a nerve  ; he  may 
know  every  origin  and  insertion  of  the  mus- 
cles when  taken  separately,  and  still  he  may 
not  remember  the  exact  relative  situations  of 
the  same  parts,  when  considered  collectively. 
We  feel  convinced  (from  actual  experience) 
that,  as  far  as  the  ordinary  practice  of  surgery 
is  concerned,  this  branch  is  the  perfection  of 
anatomy  ! Without  it  the  surgeon  will 
rarely,  if  ever,  be  enabled  to  cut  down  upon 
a deep  seated  organ  with  as  much  security 
and  precision  as  if  the  parts  to  be  divided 
were  transparent ; besides,  it  will  readily  be 
allowed  by  all  professors  of  anatomy,  how  sel- 
dom a perfect  knowledge  of  that  study  crowns 
the  student’s  labours,  especially  in  England, 
where  still,  unfortunately,  so  many  obstacles 
are  thrown  in  his  way  ; for  this  reason,  also, 
would  it  not  be  advisable,  instead  of  compel- 
ling the  student  to  aspire  to  the  acquirement 
of  minute  anatomy,  to  direct  his  attention 
more  particularly  to  surgical  anatomy,  which, 
on  account  of  its  practical  application,  will 
ever  be  better  engrafted  in  his  memory  ? It 
would  be  well  if  hospital  surgeons  were  to 
precede  all  the  great,  operations  with  an  ana- 
tomical display  of  the  similar  region  or  re- 
gions upon  which  they  are  about  to  act ; they 
would  thus  excite  a deep  interest  in  the  ope- 
ration, and  confer  great  benefit  on  the  patient, 
the  pupils,  and  themselves. 

Much  angry  discussion  has  lately  arisen  in 
Paris,  concerning  the  claims  to  the  priority 
of  idea  regarding  the  publication  of  complete 
treatises  upon  surgical  anatomy.  We  have 
not  in  our  possession  all  the  data  upon  which 
to  found  an  impartial  judgment  ; a point, 
which  however  is  the  less  important,  as  it  will 
be  discussed  elsewhere  ( History  of  Surgery ). 
We  may  safely  bestow  great  praise  upon 
Allan  Burns,  Codes,  J.  and  C.  Bell,  Harrison, 
in  this  country  ; on  Beclard  and  Dupuytren 
for  their  excellent  lectures,  and  to  M.  M. 
Velpeau,  Blandin,  Gerdy,  Edwards,  Bour- 
gery,  for  their  interesting  labours.  In  Italy, 
Germany,  and  America,  works  have  likewise 
been  dedicated  to  this  subject,  which  will 
receive  due  attention  in  future  papers.  The 
great  object  of  surgical  anatomy  should  be  to 
neglect  all  those  minute  details  which  are 
found  in  comprehensive  treatises,  for  the  more 
perfect  acquirement  of  the  exact  forms,  sizes, 
connexions,  and  relative  situations  of  the  parts 
contained  in  the  regions ; for  instance,  the 
surface  of  the  body  must  be  scrupulously  ex- 
amined ; the  numerous  external  elevations  and 
depressions  are  of  considerable  interest  to  the 
surgeon,  affording  him  frequently  the  most 
faithful  rules  for  the  execution  of  operations. 
After  the  surface  of  the  region,  the  deeper 
parts  will  next  occupy  the  student’s  care  ; 
here,  nothing  should  arrest  his  observation 
which  is  not  of  practical  use.  It  will  be  our 
great  aim,  after  the  anatomical  investigation, 
to  point  out  all  useful  information  respecting 
the  various  pathological  conditions  of  the  re- 


gions last  described  ; this  will  tend  much  to 
lessen  the  great  perplexity  which  the  young 
surgeon  has  so  frequently  to  encounter  in  his 
first  operations.  Each  article  will  thus  be 
made  to  conclude  with  much  important  mat- 
ter, which  the  reader  would  in  vain  look  for, 
in  ordinary  works  on  surgery  and  anatomy. 
These  articles  will  contain  no  views  of  trail- 
scendental  anatomy,  no  discussion  of  vain  theo- 
ries, or  obsolete  operations  ; a plain  and  prac- 
tical description  of  the  regions  of  the  body 
must  alone  be  expected : the  student  may 
follow  us  with  his  scalpel  and  subject  before 
him — the  best  and  shortest  way  to  make  him- 
self master  of  surgical  anatom}'.  Many  writ- 
ers have  given  themselves  great  trouble  about 
the  division  of  the  body  into  sections  or  re- 
gions ; all  have  differed.  M.  Velpeau  has 
made  many  which  are  neither  natural  nor  of 
any  practical  benefit  ; M.  Blandin’s  method 
is  less  arbitrary.  As  far  as  possible,  we  intend 
following  the  great  natural  divisions  of  the 
body,  and  propose  calling  them  by  the  old 
names,  thus : — Head,  face,  mouth,  palate,  arm, 
forearm,  elbow,  knee,  groin,  &c.  &c.  The 
most  important  articles  will  be  accompanied 
by  wood-cut  sketches,  drawn  from  nature. 
In  the  execution  of  this  task,  we  shall  en- 
deavour to  guard  against  the  errors  of  our 
predecessors,  who,  by  attempting  to  represent 
too  many  objects  in  their  engravings,  have 
frequently  thwarted  their  end,  and  rendered 
them  extremely  confused. 
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( Claudius  Tarrali) 

ANCHYLOPS.  See  ^gylops. 

ANCTERES,  obsolete,  ayicrrjpic,  fibulas 
or  clasps,  by  which  the  lips  of  wounds  were 
formerly  kept  together. 

ANEURISM,  ( tiipvvu I,  dilato, — avevpirrpa, 
Gr. ; Pulsadergesch wulst,  Ger. ; anevrt/sme,  Fr.) 
is  a generic  term  applied  to  a tumour,  formed 
either  by  the  dilatation  of  the  coats  of  an 
artery,  or  by  blood  effused  from  a rupture  or 
wound  of  an  artery,  into  the  contiguous  cellu- 
lar structure  ; the  term  is  also  applied  to  a 
dilatation  of  any  of  the  cavities  of  the  heart. 
Under  the  term  aneurism  has  also  been  com- 
prehended several  diseases,  which  have  no 
common  character,  except  that  they  involve 
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the  arterial  system.  Thus,  besides  the  true 
and  the  false,  there  are  the  varicose  and  anas- 
tomosing aneurisms,  the  aneurismal  varix,  and 
the  arterial  varix. 

The  true  or  encysted  aneurism,  properly  so 
called,  ( dneurisma  verum  sacciforme,)  is  a 
tumour  formed  by  the  dilatation  of  a portion 
of  an  arterial  tube,  and  the  aneurismal  sac  may 
be  formed  by  the  dilatation  of  the  whole  of  the 
tunics  of  an  artery,  the  two  external  tunics 
may  give  way,  or  one  or  both  of  the  in- 
ternal tunics  may  be  ruptured,  the  cellular 
coat  of  the  vessel  alone  forming  the  parietes 
of  the  tumour,  and  preventing  the  effusion 
of  blood  amongst  the  surrounding  parts. 
Some  pathologists,  and  particularly  Scarpa, 
conceived  that  an  aneurism  was  always  formed 
in  consequence  of  a rupture  of  some  of  the 
tunics  of  an  artery ; but  it  has  been  clearly 
proved  by  numerous  dissections,  that  an 
aneurismal  swelling  may  be  formed  without 
the  rupture  of  any  of  the  coats,  and  merely  by 
the  dilatation  of  all  the  tunics  of  the  vessel. 
When  an  aneurism  is  of  recent  formation, 
and  of  a small  size,  the  dissection  of  the 
tumour  often  exhibits  a simple  dilatation  of 
all  the  arterial  coats ; but  when  the  aneurism 
is  large,  the  internal  and  fibrous  coats  of  the 
vessel,  or  the  fibrous  coat  alone,  are  lacerated. 

The  different  modes  by  which  an  aneurism 
is  formed,  or  the  different  conditions  of  the 
coats  of  the  artery  in  an  aneurismal  sac,  are 
illustrated  in  the  annexed  diagrams. 


Fig.  1 , represents  an  aneurism  wherein  each  of  the 
three  coats  of  an  artery  (a,  b,  c,)  are  equally  dis- 
tended, and  form  the  parietes  of  the  sac  (d  ). 

In  fig.  2,  the  parietes  of  the  aneurismal  sac  (d)  consist 
of  the.  internal  coat  (e),  and  external  coat  (a),  the 
middle  coat  (A)  having  been  ruptured. 

In  the  third,  the  aneurismal  sac  ( d ) is  formed  merely 
by  the  external  or  cellular  coat  (a) ; the  two  internal 
tunics  having  been  ruptured. 

In  the  fourth,  the  sac  (d)  is  formed  by  a distention  or 
hernia  of  the  internal  tunic  (c),  the  e.rtemal  coat  (a), 
and  middle  coat  (A),  having  been  both  ruptured. 


An  aneurism,  when  situated  near  the  sur- 
face of  the  body,  or  an  external  aneurism, 
makes  its  appearance  at  first  as  a small  cir- 
cumscribed pulsative  and  colourless  tumour, 
of  a globular  form,  compressible  and  elastic, 
attended  neither  with  pain  nor  inconvenience, 
disappearing  on  the  application  of  pressure, 
and  reappearing  on  its  removal.  The  pulsa- 
tions of  the  tumour  are  synchronous  with 
those  of  the  heart,  and  if  the  vessel  be  com- 
pressed between  the  tumour  and  the  heart, 
the  pulsation  of  the  aneurism  ceases,  but  is 
again  renewed  when  the  pressure  is  removed. 
On  the  other  hand,  if  pressure  be  applied  on 
the  artery  on  the  capillary  or  distal  side  of 
the  aneurism,  the  force  of  the  pulsations  of  the 
tumour  is  increased. 

As  the  tumour  enlarges,  the  pulsations  be- 
come less  and  less  distinct,  and  ultimately  but 
a slight  thrill  is  communicated  to  the  hand ; 
and  when  the  tumour  has  existed  for  a very 
long  time,  and  has  attained  a great  size,  all 
pulsation  may  disappear.  Neither  can  the 
swelling  be  now  made  to  subside  on  the  appli- 
cation of  pressure,  a change  which  is  caused  by 
the  coagulation  of  the  blood  and  the  effusion  of 
fibrine  within  the  aneurismal  sac. 

As  the  disease  advances,  the  skin  covering 
the  sac,  stretched  and  attenuated,  turns  livid, 
inflames,  and  sometimes  presents  gangrenous 
spots  ; the  subcutaneous  veins  become  varicose, 
and  if  the  aneurism  be  situated  in  one  of  the 
limbs,  the  whole  member  becomes  cold  and  cede- 
matous.  In  this  advanced  state,  the  parietes  of 
the  sac,  becoming  so  attenuated  as  to  be  unable 
to  resist  the  impetus  of  the  blood,  soon  give 
way,  and  an  opening  is  formed  in  the  gangre- 
nous portion  of  the  skin,  which  involves  the 
cyst  of  the  aneurism.  Should  the  aneurism 
extend  into  a mucous  canal,  the  termination 
will  take  place  in  the  same  way  as  on  the 
cutaneous  surface  ; and  if  it  approaches  a 
serous  cavity,  the  sac  will  either  crack  or 
ulcerate.  However,  in  the  greater  number  of 
instances,  an  aneurismal  tumour  advances 
towards,  and  ultimately  appears  at  the  cuta- 
neous surface. 

When  a rupture  of  the  tumour  has  taken 
place,  the  coagulated  blood  contained  within 
it  prevents  the  profuse  outpouring  of  the 
fluid  blood,  so  that  the  stream  is  not  con- 
tinuous, but  is  discharged  at  intervals,  each 
jet  becoming  more  profuse  and  alarming ; 
a fatal  haemorrhage  does  not  immediately 
take  place  unless  the  opening  in  the  sac  be 
large,  and  the  clots  of  blood  are  quickly  dis- 
placed, so  that  there  will  be  no  obstruction  to 
the  escape  of  the  fluid  blood.  Sometimes  the 
blood  from  the  aneurismal  sac,  in  place  of 
bursting  through  the  skin,  or  into  a mucous 
canal,  or  serous  cavity,  escapes  amongst 
the  surrounding  soft  parts,  thus  constituting 
the  diffused  or  false  aneurism. 

When  the  parietes  of  an  aneurismal  sac 
have  thus  given  way,  sometimes  the  tumefied 
parts  become  of  a livid  colour,  the  skin 
sloughs,  and  blood,  partly  fluid,  and  partly 
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coagulated,  continues  to  be  discharged.  The 
cellular  issue  being  now  infiltrated  with 
blood,  inflames  and  sloughs,  the  discharged 
clots  assume  a bright  red  colour,  and  at 
length,  fluid  arterial  blood  is  poured  out. 
These  changes  make  their  appearance  with 
a rapidity  proportioned  to  the  facility  with 
which  the  blood  escapes  from  the  ruptured 
sac,  and  as  the  opening  in  the  sac  is  generally 
small,  the  blood  escapes  slowly,  making  its 
way  through  the  cellular  membrane  to  a dis- 
tance more  or  less  remote,  and  forming  a tu- 
mour, the  true  nature  of  which  it  is  often 
not  easy  to  detect ; or  at  a more  advanced 
period,  the  sac  which  has  been  formed 
of  the  cellular  coat  of  the  diseased  vessel  now 
gives  way,  and  the  boundary  or  sac  of  the 
aneurism  is  formed  of  the  cellular  sheath  of 
the  artery  and  the  surrounding  soft  parts,  all  of 
which  have  adhered  together  and  become 
consolidated,  and  it  is  only  when  the  sac  has 
burst  before  such  consolidation  of  the  sheath 
and  adjoining  soft  parts  have  become  suffi- 
ciently strong  to  resist  the  force  of  the 
blood’s  current,  that  the  fluid  blood  is  diffused 
amongst  the  surrounding  parts. 

Aneurisms  produce  effects  which  vary  ac- 
cording to  the  nature  of  the  textures  sur- 
rounding them,  and  the  regions  of  the  body 
in  which  they  occur.  The  pressure  of  the 
tumour  on  particular  nerves  creates  pain  along 
the  course  of  those  nerves,  gives  rise  to  cede- 
matous  swelling  by  compressing  the  veins  and 
lymphatics,  causes  the  skin  to  inflame,  and 
when  of  long  continuance  destroys  even  the 
contiguous  bones. 

Aneurisms,  when  situated  near  any  of  the 
great  cavities,  sometimes  extend  into  those 
cavities,  and  prove  fatal  by  the  derange- 
ment which  the  tumour,  from  its  bulk,  pro- 
duces on  some  vital  organ.  An  aneurism  may 
likewise  destroy  life  by  the  incessant  pain,  or 
by  the  long  duration  of  the  disease  producing 
a gradual  extinction  of  the  vital  functions. 

Aneurisms,  however,  do  not  always  proceed 
to  a fatal  termination  ; and  it  happens  by  no 
means  unfrequently  that  processes  are  set  up 
by  Nature  which  effect  a spontaneous  cure  of 
the  disease.  The  tumour  ceases  to  pulsate, 
diminishes  in  size,  becomes  harder,  and  finally 
disappears  altogether,  or  is  reduced  to  a more 
or  less  firm  and  solid  mass. 

The  spontaneous  cure  of  an  aneurism  may 
take  place  in  no  less  than  Jive  different  manners, 
and  the  principle  or  the  processes  which  Na- 
ture employs  for  the  cure  of  the  disease,  is 
in  all  of  them  the  same,  the  parietes  of  the 
sac  being  strengthened  by,  or  the  whole  cavity 
filled  with,  a fibrinous  concretion. 

I.  The  first  and  the  most  common  of  these 
spontaneous  processes  of  cure  is  effected  by 
the  aneurismal  sac  being  so  filled  up  and 
strengthened  with  concrete  fibrine,  that  all 
danger  of  a rupture  of  the  sac  is  removed, 
whilst  at  the  same  time  the  original  canal  of 
the  vessel  remains  pervious,  and  carries  on  the 
circulation  of  the  blood. 


2.  In  the  second  process  by  which  an 
aneurism  may  undergo  a spontaneous  cure,  the 
sac  is  not  only  filled  with  concreted  fibrine, 
but  the  canal  of  the  artery  is  obliterated. 

3.  An  aneurism  may  likewise  undergo  a 
spontaneous  process  of  cure  by  the  tumour 
acquiring  such  a size  and  position,  that  by  its 
pressure  on  the  trunk  of  the  artery,  either  on 
the  cardiac  or  on  the  capillary  side  of  the 
tumour,  the  sides  of  the  artery  are  brought 
into  contact  and  adhere.  (Home.) 

4.  An  aneurism  may  also  be  cured  sponta- 
neously by  a process  of  suppuration  in  the  sac, 
both  the  sac  and  the  artery  above  and  below 
the  tumour  having  previously  been  filled  with 
coagulum.  In  such  a case,  the  integuments 
inflame  and  adhere  to  the  sac  and  then  ulcer- 
ate, and  those  portions  of  the  coagulum  which 
cannot  be  removed  by  the  process  of  absorp- 
tion, are  ejected  through  the  ulcerated  open- 
ing, allowing  the  cavity  of  the  sac  to  be  filled 
up  and  obliterated  by  the  process  of  granu- 
lation. 

5.  The  fifth  mode  of  spontaneous  cure  has 
been  observed  from  the  bursting  of  the  tumour 
underneath  the  common  integument,  and  the 
artery  becoming  obliterated  by  the  pressure 
of  the  effused  blood.  (A.  Cooper.) 

I have  observed  that  the  principle  on  which 
an  aneurismal  tumour  can  be  cured  by  any  of 
these  spontaneous  processes  is  the  same — all 
of  them  depending  on  the  effusion  of  concreted 
fibrine  within  the  sac,  or  both  within  the  sac 
and  a portion  of  the  artery  adjacent  to  the 
aneurism  ; and  which  fibrinous  concretion  is 
caused,  or  is  permitted  to  be  formed,  when- 
ever the  circulation  of  the  blood  within  the  sac 
becomes  preternaturally  languid. 

On  the  circulation  of  the  blood  in  the  sac, 
or  in  a portion  of  the  artery  as  well  as  in  the 
sac,  being  thus  prevented  by  a fibrinous  concre- 
tion, another  process  is  afterwards  instituted  ; 
the  former  being  only  to  answer  a temporary 
purpose.  The  concreted  fibrine  is  ultimately 
absorbed,  and  the  aneurismal  sac,  or  both  the 
aneurismal  sac  and  the  artery  from  whence  it 
originates,  gradually  contract, — the  sac  be- 
coming a small  fleshy  tumour,  and  the  artery 
an  impervious  tube.  Petit  describes  the  re- 
mains of  an  aneurism  of  the  carotid  artery, 
which  had  originally  been  the  size  of  an  apple, 
and  after  having  undergone  a spontaneous 
cure,  was  found,  after  death,  not  larger  than 
an  olive. 

Whenever  the  spontaneous  cure  of  an  aneu- 
rism has  been  effected  by  any  of  the  aforesaid 
ways,  it  sometimes  happens,  even  after  so 
desirable  a change  has  taken  place  that  the 
bulk  of  the  tumour  alone,  in  certain  situations 
has  continued  to  cause  alarming  symptoms, 
and  even  to  prove  fatal.  Thus  aneurisms  at 
the  arch  of  the  aorta,  in  the  arteria  innomi- 
nata,  and  the  roots  of  the  carotids,  I have 
repeatedly  seen  cause  death,  even  where  they 
had  not  acquired  a very  large  size,  or  where 
the  sac  was  filled  with  fibrine  and  completely 
consolidated. 
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Fig.  55. 


Fig.  55  exhibits  an  aneurism  of  the  aorta  which  has 
undergone  a spontaneous  cure  by  the  first  mentioned 
process ; the  sac  is  completely  filled  with  lamince  of 
concreted  fibrine , so  that  there  was  no  longer  any  dan- 
ger of  a rupture  of  its  parietes.  There  is  a small 
cavity  in  the  interior  of  the  concretion  which  commu- 
nicates with  the  aorta , and  through  this  cavity , the 
blood  passed  into  the  arteria  innominata,  the  origin  of 
which  is  observed  at  the  inferior  part  of  the  cavity. 
( Hodgson. ) 


Fig.  56.  The  whole  circumference  of  the  vessel  has  be- 
come aneurismal , and  a spontaneous  cure  has  been 
effected  by  the  second  process  which  was  described. 
The  sac  being  filled  with  a laminated  fibrinous  concre- 
tion and  a canal  left  in  the  centre  of  the  concretion, 
through  which  the  blood  had  continued  to  circulate. 
The  canal  is  seen  of  an  irregular  form,  and  in  some 
places  larger  than  the  calibre  of  the  healthy  portion  of 
the  artery. 

Fig.  57,  is  a diagram  explaining  how  an  aneurism  may 
undergo  a spontaneous  cure  by  the  tumor  (a)  acquiring 
such  a form  and  position  that  by  its  pressure  on  the 
trunk  of  the  artery  (b,  b),  either  on  the  cardiac  or  ca- 
pillary side  of  the  tumour,  the  sides  of  the  artery  are 
made  to  approximate. 

Fig.  58. 

Fig.  58.  The  upper  portion  of 
the  femoral  artery,  in  which 
the  aneurismal  swelling  had 
become  the  seat  of  suppura- 
tion and  sloughing.  In  this 
patient  there  was  a large 
aneurismal  tumour  of  the  fe- 
moral artery,  just  where  that 
vessel  penetrates  the  triceps 
muscle.  The  integuments  ul- 
timately gave  way  from  the 
enormous  growth  of  the  tumour; 
large  masses  of  coagulated 
blood  were  afterwards  dis- 
charged through  the  ulcerated 
openings  of  the  skin,  and  an 
immense  suppurating  cavity 
was  thus  formed,  the  profuse 
discharge  from  which  proved 
fatal.  On  dissection,  it  ap- 
peared that  ujnvards  of  six 


inches  of  the  femoral  artery  had  sloughed  of,  and  na- 
ture had  plugged  up  both  extremities  of  the  vessel,  by 
producing  a contraction  and  thickening  of  the  coats, 
and  also  the  formation  of  an  internal  clot,  a,  is  the 
upper  portion  of  the  femoral  artery,  which  at  b b,  is 
considerably  diminished,  and  from  thence  the  canal 
becomes  gradually  narrower,  until  at  c c,  where  it  is 
greatly  contracted,  and  terminates  in  disorganized  cel- 
lular membrane.  The  internal  clot  d,  is  observed  im- 
mediately above  this  ulcerated  orifice,  and  floats  loose 
in  the  tube  of  the  artery. 

The  aneurismal  Sac  has  usually  a form  more 
or  less  globular,  and  sometimes  emerges  from 
the  arterial  trunk  by  a neck  so  slender  as  to 
give  a pyriform  or  flask-like  appearance  to  the 
swelling,  (fig.  59). 


Fig.  59. 


Fig.  59  represents  an  aneurism  with  a very  narrow 
neck  rising  out  from  the  arch  of  the  aorta.  The  tumour 
(a)  of  a Florence  flask  shape  emerges  from  the  aorta 
between  the  roots  of  the  left  carotid  (c),  and  left  sub- 
clavian (5). 

On  examining  the  coats  of  an  aneurismal 
artery  we  find  that  they  have  become  altered 
in  their  structure.  The  cellular  coat  is  usu- 
ally thickened,  and  adheres  more  or  less  to  the 
surrounding  cellular  texture.  The  proper  fi- 
brous coat  is  paler  and  less  elastic,  and  the  in- 
ternal coat  is  more  brittle  and  even  more  easily 
torn  than  in  the  natural  state.  Calcareous  or 
chalky-looking  matter  is  frequently  deposited 
between  the  coats,  and  osseous  scales  are 
sometimes  observed  covered  by  the  inner 
tunic ; or  that  coat  is  destroyed,  and  the  bony 
matter  is  in  direct  contact  with  the  circulating 
blood.  All  these  changes  in  the  structure  of 
an  artery  occur,  however,  independently  of  any 
aneurismal  swelling,  and  usually  exist  prior  to 
the  formation  of  an  aneurism.  It  is,  in  fact, 
the  diseased  state  of  the  coats  of  the  artery 
which  makes  them  liable  to -give  way,  and 
become  aneurismal. 

The  opening,  by  wrhich  the  sac  communi- 
cates with  the  artery,  is  generally  of  an  irre- 
gular form,  and  varies  in  size ; being  sometimes 
very  small,  sometimes  so  large  as  nearly  to 
divide  the  artery,  and  sometimes  this  opening 
is  so  large  that  no  distinction  can  be  observed 
between  the  parietes  of  the  tumour  and  those 
of  the  artery,  the  internal  membrane  of  the  sac 
appearing  to  be  continuous  with  that  of  the 
vessel. 
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Fig.  60.  The  destruc- 
tion or  rupture  of  the 
coats  of  an  artery , 
which  leads  to  the  for- 
mation of  an  aneurism , 
is  here  illustrated  : the 
thoracic  aorta  communi- 
cates with  a sac  that  had 
hurst  into  the  lunqs , the 
internal  coat  of  the  ar- 
tery was  thickened , and 
at  the  part  where  it  com- 
municated with  the  an- 
eurismal  sac  a portion  of 
the  circle  of  the  internal 
and  middle  coats  had 
been  ruptured  and  de- 
stroyed by  ulceration , 
the  lacerated  edges  being  separated  to  a considerable 
distance.  The  external  nr  celltdar  coat  is  stript  from 
the  fibrous  coat  to  a considerable  extent , and  forms 
the  sac. — ( Hodgson . ) 

Sometimes  the  interior  coat  of  the  ar- 
tery is  not  only  ruptured,  but  portions  of  that 
tunic  hang  loose  like  fringes,  so  that  they  float 
in  the  blood.  ( Haller ) 

“ Some  have  conceived,”  observes  Laen- 
nec,  “ no  doubt  from  the  smooth  appear- 
ance of  the  opening  by  which  the  aneurismal 
sac  communicates  with  the  cavity  of  the  artery, 
that  the  internal  membrane  forms  a protrusion 
or  sort  of  hernia,  which  extended  through  a 
rupture  of  the  fibrous  tunic,  and  after  being  gra- 
dually distended,  lines  the  whole  of  the  internal 
surface  of  the  aneurismal  sac,  whilst  the  cellu- 
lar coat  of  the  artery  forms  the  external  co- 
vering. Dubois  and  Dupuytren  adopted  this 
opinion,  and  they  presented  some  anatomical 
preparations  to  the  Society  of  the  Faculty  of 
Medicine,  to  prove  that  in  certain  cases  the 
internal  membrane  extends  through  the  open- 
ing of  communication,  and  lines  the  internal 
surface  of  the  sac  some  distance  from  the 
opening.” 

It  sometimes  happens  that  when  the  inter- 
nal coats  of  an  artery  give  way,  the  blood,  in 
place  of  distending  the  cellular  covering  of 
the  vessel  corresponding  to  such  rupture,  and 
there  forming  a common  aneurismal  tumour, 
insinuates  itself  between  the  cellular  and 
fibrous  coats  of  the  vessel,  and  then  becomes 
extravasated,  sometimes  to  a considerable  ex- 
tent, forming  what  is  called  by  Laennec,  a 
dissecting  aneurism.  In  one  remarkable  case 
of  this  kind  the  blood  was  driven  through  the 
internal  and  fibrous  coats,  and  dissected  the 
fibrous  from  the  cellular  coat  for  the  space  of 
four  inches,  and  then  returned  through  an- 
other rent  in  the  canal  of  the  artery.  This 
new  channel  of  the  blood  had  a coating  of 
coagulable  lymph,  which  had  a smooth  sur- 
face, and  the  rent  in  the  tunics  of  the  artery 
was  so  large  as  to  transmit  the  greater  por- 
tion of  the  blood,  so  that  the  original  tube 
had  also  its  direction  altered  from  the  com- 
pression of  the  swelling,  the  newly-formed 
canal  having  assumed  its  place. 

Contents  of  the  Sac. — Besides  the  changes 
which  have  taken  place  in  the  tunics  of  an 
aneurismal  artery,  the  sac  will  be  found  to 


contain  two  distinct  substances, — coagulable 
lymph,  or  fibrine,  and  coagulated  red  blood.  I 
am  not  aware  that  pathologists  have  distinctly 
pointed  out  these  two  different  substances  in 
the  aneurismal  sac,  the  word  coagulum  having 
been  employed  to  designate  both  the  concre- 
ted fibrine  and  the  coagulated  blood.  It  is  of 
importance,  however,  that  they  should  be  dis- 
criminated when  considering  the  treatment  of 
the  disease  ; and  I shall  endeavour  to  show 
that  they  are  the  result  of  two  very  different 
processes. 

Fibrine. — When  the  fibrinous  concretion  is 
examined,  it  is  found  to  consist  of  numerous 
concentric  laminae,  which  are  more  or  less  easily 
separable  from  one  another,  and  firmer  in  pro- 
portion as  they  approach  nearer  to  the  coats  of 
the  sac.  The  laminae  of  fibrine  which  are  in 
immediate  contact  with  the  blood  circulating 
in  the  sac  have  generally  a flocculent  appear- 
ance, and  have  coagula  of  red  blood  mixed  with 
them.  But  in  some  aneurismal  tumours  the  con- 
creted fibrine  has  its  interior  surface  smooth 
and  polished,  being  lined  throughout  by  a 
membrane  which  has  the  appearance,  as  al- 
ready mentioned,  of  being  continuous  with 
the  lining  membrane  of  the  artery.  The  sac 
being  lined  with  a membrane  of  this  descrip- 
tion shows  the  power  which  the  system  has 
of  reproducing  a serous  membrane  under  par- 
ticular circumstances,  in  like  manner  as  has 
been  often  observed  with  regard  to  other 
textures. 

Though  the  fibrinous  concretion  in  an 
aneurism  can  be  easily  separated  from  the  sac, 
yet  it  adheres  closely  to  its  internal  surface, 
and  I have  every  reason  to  believe  that  there 
is  a vascular  connexion  existing  between  them. 
Morgagni,  indeed,  doubted  the  possibility  of 
aneurismal  concretions  being  produced  by  a 
mere  stagnation  of  the  blood. 

Neither  the  precise  nature  of  the  connexion 
which  exists  between  the  aneurismal  sac  and 
the  concretion,  nor  the  nature  of  the  process  by 
which  such  concretions  are  formed,  have  been 
accurately  pointed  out  by  pathological  inquir- 
ers. There  is  evidently  a great  difference,  how- 
ever, in  the  anatomical  characters  of  a common 
clot  of  blood  and  a fibrinous  concretion  ; and 
the  coagulated  lymph,  or  fibrine,  which  is  de- 
posited in  an  aneurism  appears  to  me  to  bear 
a strong  analogy  to  the  internal  clot  found  in  an 
artery  on  which  a ligature  has  been  placed, 
and  likewise  with  those  polypiform  concre- 
tions which  are  formed  within  the  cavities  of 
the  heart.  Besides  the  coagulum  of  blood 
which  is  formed  within  the  canal  of  an  artery, 
immediately  after  the  application  of  a ligature, 
and  which  acts  merely  as  a temporary  barrier 
to  the  flow  of  the  blood,  there  is  subsequently 
an  exudation  of  fibrine  from  the  internal  coat  of 
the  artery,  commencing  from  the  place  of  the 
ligature,  and  extending  as  far  up  the  canal  as 
that  point  from  which  the  first  branch  is  sent 
off"  from  the  trunk  of  the  artery.  This  fibrine 
adheres  intimately,  and  appears  to  have  a 
vascular  connexion  with  the  internal  coat  of 
the  vessel.  In  the  Hunterian  Museum  there 
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is  a preparation  of  an  artery,  the  vasa  vasorum 
of  which  were  injected  after  a ligature  had 
been  applied  to  it,  and  the  internal  clot  is 
distinctly  reddened  with  the  injection.  John 
Hunter,  however,  was  doubtful  whether  the 
red  colour  of  the  clot  wras  produced  from  in- 
jected vessels  or  from  effusion.  That  the 
fibrinous  concretions  found  within  an  aneuris- 
mal  sac  are  organized  also,  appears  extremely 
probable,  from  the  masses  of  coagulable  lymph 
which  are  found  within  the  cavities  of  the 
heart,  in  many  instances  adhering  to,  and  hav- 
ing a distinct  vascular  connection  with,  the 
endocardium  or  lining  membrane  of  the  heart ; 
but  what  appears  to  me  to  confirm  the  opinion 
of  the  fibrinous  concretion  in  an  aneurismal  sac 
being  organized,  and  being  an  effusion  from  the 
vasa  vasorum,  is  the  fact  of  the  coagulum  formed 
in  an  obstructed  vein  having  been  distinctly 
injected  by  Mr.  Kiernan.  A branch  of  the  vena 
porta  had  been  compressed  by  a tumour  and 
plugged  up  by  effused  lymph,  and  the  arteries 
having  been  filled  with  fine  injection,  the  coagu- 
lum was  reddened  on  some  points  and  a very 
considerable  sized  vessel  is  exhibited  in  the 
preparation  passing  from  the  internal  coat  of 
the  vein  into  the  coagulum. 

Whilst,  therefore,  red  blood  may  coagulate 
in  an  aneurismal  tumour,  merely  by  the  dimi- 
nution in  the  force  of  the  circulation  as  shall 
hereafter  be  pointed  out,  the  formation  of  an 
organized  fibrinous  concretion  must  be  the 
result  of  a different  process,  and  can  only  be 
explained  by  supposing  fibrine  to  be  effused 
from  the  internal  surface  of  the  sac  itself,  in 
like  manner  as  coagulable  lymph  is  effused  on 
the  surface  of  an  inflamed  serous  membrane. 

Coagulated  blood. — The  coagula  of  red  blood 
are  very  distinct,  as  I have  already  said,  from 
the  concreted  fibrine  or  coagulable  lymph 
which  is  in  immediate  contact  with  the  inter- 
nal surface  of  an  aneurismal  sac.  Coagula 
are  sometimes  found  in  distinct  masses,  in 
contact  with  the  concreted  fibrine,  and  some- 
times portions  of  the  fibrinous  concretion, 
which  hang  loose  in  the  cavity  of  the  aneu- 
rismal sac,  are  surrounded  with  coagula  of 
blood. 

These  two  different  substances,  the  lami- 
nated fibrinous  concretion,  and  the  coagulated 
red  blood,  both  of  which  are  found  within 
the  aneurismal  sac,  ought,  therefore,  to  be  dis- 
criminated from  one  another,  more  particu- 
larly as  the  artificial  means  which  may  be 
adopted  to  further  the  production  of  the  one 
may  not  be  such  as  are  best  calculated  to  pro- 
mote the  formation  of  the  other  : and  hence, 
when  a surgeon  speaks  of  effecting  a coagu- 
lation of  the  blood  within  the  sac  of  an 
aneurism,  he  ought  to  consider,  whether  the 
means  employed  be  intended  to  promote  the 
formation  of  a fibrinous  concretion,  or  whether 
they  will  merely  produce  a coagulation  of 
some  of  the  red  blood  contained  within  the 
sac. 

The  anastomosing  vessels. — It  has  been  stated 
(sec  Anastomosis)  that  no  sooner  is  the  cir- 
culation in  an  arterial  canal  diminished,  or 
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altogether  interrupted,  than  the  anastomosing 
vessels  enlarge  to  supply  the  deficient  quan- 
tity of  blood.  This  change  in  the  inoscu- 
lating branches  is  distinctly  seen  in  those  of 
the  head,  when  the  carotid  artery  of  the 
opposite  side  has  been  tied ; the  various  rami- 
fications of  the  temporal  and  occipital  arte- 
ries acquiring  a very  considerable  increase  in 
their  bulk,  and  becoming  tortuous.  But  if, 
during  the  “spontaneous  cure”  of  an  aneurism, 
the  circulation  of  the  blood  in  the  artery  be 
gradually  diminished,  a corresponding  degree 
of  dilatation  w ill  take  place  in  the  collateral 
branches.  And  again,  if  a ligature  be  applied 
to  a diseased  artery  for  the  cure  of  an  aneu- 
rism, from  the  circumstance  of  the  inosculating 
branches  having  been  already  employed,  for 
a longer  or  shorter  period,  in  performing  the 
functions  of  the  obstructed  vessel,  the  anas- 
tomosing branches  will  not  have  to  undergo 
the  same  degree  of  change  as  would  have  been 
requisite  had  the  trunk  of  an  artery  been  sud- 
denly obstructed.  It  has  also  been  stated,  that 
whilst  a vast  number  of  anastomosing  branches 
are,  at  first,  called  upon  to  perform,  by  their  co- 
operation, the  function  of  an  obstructed  trunk, 
the  number  of  dilated  branches  gradually  de- 
creases, and  ultimately  the  function  of  the  ob- 
structed vessel  is  performed  by  only  one  or  two 
enlarged  anastomosing  branches, — and  these 
are  found  in  the  very  site  of  the  vessel  on  which 
the  ligature  has  been  placed.  (A.  Cooper  A) 
Predisposing  causes. — In  almost  every  case  of 
aneurism  of  spontaneous  formation,  the  coats 
of  the  artery  have  been  diseased  previously  to 
the  formation  of  the  tumour,  and  even  in  those 
cases  where  the  aneurism  has  formed  after 
some  violent  exertion,  there  is  always  reason 
to  suspect  that  the  coats  of  the  vessel  have 
undergone  some  previous  morbid  change.  An 
artery,  in  its  healthy  state,  possesses  elasticity 
sufficient  to  preserve  its  natural  calibre,  notwith- 
standing any  violent  muscular  efforts,  or  any 
inordinate  accumulation  of  blood.  But  if  the 
power  of  resistance  of  the  coats  of  the  artery 
be  diminished  in  any  part  of  the  vessel,  it  can 
readily  be  conceived  how  the  coats  may  then 
give  way,  gradually  or  suddenly,  before  the 
lateral  impulsion  of  the  blood,  and  an  aneu- 
rism be  thus  formed.  The  changes  in  the 
structure  of  an  artery,  w hich  predispose  to  the 
formation  of  aneurism,  are  a diminution  in  the 
natural  elasticity  of  the  coats  of  the  vessel 
usually  accompanied  with  the  deposition  of  an 
earthy  or  calcareous  looking  matter,  or  even 
of  bone  betwixt  the  interior  and  fibrous  coat, 
— all  which  changes  are  generally  supposed 
to  be  the  consequence  of  chronic  inflammation. 
In  losing  their  elasticity,  the  tunics  of  an  ar- 
tery are  observed  to  be  more  or  less  friable. 
But  whether  the  changes  of  the  arterial  struc- 
tures are  referable  to  arteritis  in  an  acute  or 
chronic  form,  or  whether  this  degenerescence 
takes  place  from  other,  and  perhaps  unknow'n 
causes,  will  be  discussed  in  another  place. 
(See  Abtery.)  If  the  entire  circumference 
of  the  vessel  be  affected,  the  dilatation  will  be 
equal  on  all  sides,  all  the  tunics  yielding  at  the 
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same  time  ; this  is  the  fusiform  dilatation.  But 
if  the  change  has  taken  place  partially  in  the 
artery,  and  affects  only  one  of  its  sides,  the 
enfeebled  portion  only  of  the  tunics  will  yield, 
and  the  dilatation  will  then  be  partial.  The 
fusiform  dilatation  is  now  regarded  by  most 
pathologists  as  a precursor  to  the  more  com- 
mon lateral  dilatation,  and  in  which,  it  it  con- 
tinues to  make  progress,  it  ultimately  termi- 
nates. An  artery,  however,  may  undergo 
dilatation  without  any  disease  of  its  tunics. 
But  this  condition  differs  essentially  from  that 
of  an  aneurismal  sac,  and  will  be  noticed  here- 
after. 

Proximate  Causes. — Besides  different  con- 
stitutional disturbances,  such  as  arise  from 
rheumatism  or  gout,  and  which  cause  changes  in 
the  structure  of  the  arterial  system,  aneurisms 
can  usually  be  traced  to  some  violent  or  sudden 
exertion,  or  to  some  mental  excitement.  An 
aneurismal  swelling  often  arises  from  a violent 
fit  of  coughing,  sneezing,  vomiting,  or  leaping. 
A man,  who  had  an  aneurism  of  the  innomi- 
nata  was  seized  with  a long  paroxysm  of  sneez- 
ing ; after  which  he  first  perceived  the  aneur- 
ismal tumour.  Another  person,  who  had  a 
carotid  aneurism,  first  noticed  the  tumour  after 
a violent  fit  of  coughing.  A third  person,  on 
leaping  a ditch,  slipped ; at  the  moment,  he  felt 
a snap  in  the  ham,  after  which  an  aneurism 
formed  in  the  popliteal  artery.  In  another  case, 
a person,  on  attempting  to  raise  himself  in 
bed,  on  his  hands,  felt  something  snap  on  the 
back  of  his  right  hand,  when  an  aneurism  for- 
med on  the  radial  artery.  (A.  Cooper.')  In  a 
word,  when  the  predisposition  exists,  the  dis- 
ease may  be  developed  by  causes  apparently 
slight,  acting  either  directly  on  the  vessel 
itself,  or  indirectly  on  the  heart. 

How  an  aneurism  is  caused  by  a sudden 
exertion  or  violent  muscular  effort,  may,  I 
think,  be  readily  explained  now  that  the  in- 
fluence of  muscular  contractions  on  the  arte- 
rial circulation  has  been  pointed  out  (vide 
the  author’s  wrork  on  Diseases  of  the  Heart). 
If  the  pressure  of  a contracted  muscle  on  an 
artery  have  the  effect  of  diminishing  the  impe- 
tus of  the  current  of  the  blood,  or  of  arresting 
it  entirely,  the  result  of  thus  stopping  the  cir- 
culation in  a diseased  artery  must  sometimes 
be  such  as  to  cause  the  diseased  tunics  of  the 
vessel  to  give  way,  and  an  aneurism  to  be 
formed. 

Attempts  have  been  made  to  imitate  the 
formation  of  an  aneurism  by  experiments  on 
the  arteries  of  animals.  For  this  purpose, 
John  Hunter  laid  bare  the  carotid  artery  of  a 
dog,  and  afterwards  “ skinned  it  with  a knife, 
even  to  transparency,”  but  no  dilatation  of  the 
vessel  took  place.  Three  weeks  afterwards, 
the  animal  was  killed,  and  the  artery  on  which 
the  experiment  was  made,  in  place  of  being 
dilated  where  the  external  tunic  had  been 
detached,  was  found  thickened  by  the  inflam- 
mation, and  subsequent  adhesion  of  the  adjacent 
cellular  structure.  The  result  of  Hunter’s  ex- 
periments, however,  were  in  direct  contradic- 
tion to  some  which  had  been  made  by  the  illus- 


trious Haller,  who  asserted,  that  he  could 
readily  produce  an  aneurism  in  dogs,  by  sepa- 
rating the  cellular  or  fibrous  coat  of  their 
arteries,  and  leaving  denuded  the  internal 
tunic.  The  discrepancy  in  the  results  of  the 
experiments  of  these  two  eminent  pathologists 
was,  however,  readily  accounted  for  by  the 
difference  of  the  mode  in  which  their  experi- 
ments were  conducted  ; for  whilst  Haller  left 
the  denuded  vessel  to  remain  isolated  and 
separated  from  the  adjoining  soft  parts,  Hun- 
ter allowed  the  artery  and  the  surrounding 
cellular  tissue  to  unite,  and  hence  the  parietes 
of  the  vessel,  in  place  of  being  more  yielding, 
as  in  Haller’s  experiment,  became  absolutely 
firmer,  and  thus  capable  of  making  a greater 
resistance  to  the  impetus  of  the  blood.  The 
experiments  of  Hunter,  therefore,  may  be 
adduced  as  examples  of  the  powers  the  sys- 
tem possesses  for  repairing  an  injured  artery  ; 
while  those  of  Haller  show  that  the  internal 
membrane  of  the  artery  is  not  alone  sufficient 
to  resist  the  impetuosity  of  the  circulation, 
and  hence,  when  the  two  external  tunics  of  an 
artery  are  ruptured  or  destroyed  by  disease, 
an  aneurismal  tumour  may  be  formed  by  the 
distension  of  the  internal  coat  alone. 

Experiments  have  also  shown  that  the  force 
of  the  blood’s  current  is  not  sufficient  to  dilate 
the  external  coat  of  an  artery  when  the  fibrous 
and  inner  coats  have  been  ruptured  by  tempo- 
rarily tying  a ligature  tightly  round  the  vessel. 

In  place  of  the  external  cellular  tunic  giving 
way,  and  forming  an  aneurismal  tumour,  the 
powers  of  nature  are  exercised  here  as  after 
wounds,  in  restoring  the  injured  parts  by  the 
effusion  of  coagulable  lymph,  and  this  happens 
in  some  instances  to  such  a degree  as  to  ob- 
struct the  flow  of  the  blood,  and  entirely  in-  ; 
terrupt  the  circulation  through  the  artery. 

Whilst  artificial  means  of  producing  an 
aneurism  by  destroying  the  external  or  cel- 
lular coat  of  arteries  in  a living  animal  have 
failed,  experiments  have  shown  how  readily 
in  the  dead  body  an  aneurism  or  bulging  of 
the  cellular  coat  can  be  produced  by  forcibly 
injecting  either  air  or  water  into  an  artery, 
when  the  internal  and  fibrous  coats  have  been 
previously  divided.  By  injecting  water  into 
the  pulmonary  artery  with  such  a degree 
of  force  as  to  rupture  the  internal  and  middle 
coats,  Nicholls  found  that  the  external  coat 
became  distended.  Having  divided  the  in- 
ternal and  middle  coats  of  different  arteries 
by  the  application  of  ligatures,  Hodgson  also 
found  that,  by  forcibly  inflating  the  vessel, 

“ the  external  tunic  always  exhibited  a suffi- 
cient degree  of  dilatation  to  prove  that  it  is 
more  liable  to  yield  and  to  be  expanded  into 
a sac,  than  to  be  ruptured  by  the  impulse  of 
the  blood.”  But  the  same  experiment  in  a 
living  animal  produced  a very  different  result ; 
and  Jones  proved  that  the  laceration  of  the 
internal  and  middle  coats  of  a healthy  artery 
was  not  followed  by  a dilatation  of  the  cellular 
coat,  or  by  the  formation  of  an  aneurism^  but 
that  fibrine  was  effused  on  the  injured  surfaces 
which,  in  place  of  enfeebling,  rendered  the 
12 
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parietes  of  the  artery  firmer  at  that  point.  It 
must,  however,  be  very  different  when  the 
coats  of  an  artery  which  are  in  a diseased 
state  give  way,  for  then  the  restorative  powers 
of  nature  are  not  sufficient  to  strengthen 
the  lacerated  coats,  and  the  force  of  the 
blood’s  circulation  becomes  sufficient  to  dis- 
tend the  cellular  coat  and  to  form  an  aneuris- 
mal  pouch.  We  would  not,  however,  be  un- 
derstood to  offer  this  as  a perfect  explanation 
of  the  etiology  of  aneurisms  in  general. 
Other  influences,  doubtless,  may  have  a share 
in  their  development,  and  we  by  no  means 
contest  the  point ; on  the  contrary,  we  admit 
that  there  is  still  a good  deal  of  obscurity  in 
the  history  both  of  the  predisposing  and  proxi- 
mate causes  of  this  affection.  All  we  mean 
to  say  is,  that  the  impossibility  of  producing 
aneurism  by  experiment  on  healthy  arteries, 
does  not  invalidate  the  influence  in  its  produc- 
tion of  those  organic  alterations  of  the  arterial 
tunics. 

Aneurisms  are  observed  to  form  most  fre- 
quently in  certain  arteries,  and  in  particular 
parts  of  them.  The  arterial  trunks  of  the  first 
magnitude  become  aneurismal  much  more  fre- 
quently than  those  of  inferior  calibre,  and 
hence  internal  are  much  more  frequent  than 
external  aneurisms.  Aneurisms  are  most  fre- 
quently formed  at  the  curvature  of  these  arte- 
ries, and  where  they  divide  into  branches. 
The  aorta,  particularly  at  its  arch,  is  more  fre- 
quently affected  with  aneurism  than  any  of  its 
branches  ; and  this  observation  accords  with 
the  theory,  that  the  lateral  impulsion  of  the 
blood  concurs  in  the  production  of  aneurism 
when  the  structure  of  the  artery  has  under- 
gone a change  : the  curves  formed  by  the 
arteries  being  precisely  the  points  where  this 
impulsion  is  greatest,  and  where  aneurism 
occurs  most  commonly.  The  innominata, 
subclavian,  carotid,  axillary,  iliac,  and  fe- 
moral arteries,  are  subject  to  aneurism  next 
in  frequency,  whilst  the  temporal  and  occi- 
pital arteries,  those  of  the  leg,  foot,  and  fore- 
arm, and  the  arteries  within  the  cranium,  are 
rarely  found  to  be  aneurismal.  The  pecu- 
liarity in  the  structure  of  the  arteries  within 
the  brain  is  one  reason  why  a destruction  of 
their  coats  is  much  more  frequently  followed 
by  an  extravasation  of  blood  than  by  the  for- 
mation of  an  aneurism.  It  sometimes  happens 
that  an  aneurism  is  formed  at  the  point  where 
a branch  is  sent  off  from  the  arterial  trunk. 
When  this  takes  place,  the  branch,  if  they 
should  be  but  one,  is  sooner  or  later  detached 
from  the  parent  trunk  by  the  progress  of  the 
tumour,  which  is  as  it  were  interposed  be- 
tween them.  The  mechanism  of  this  trans- 
portation is  thus  explained  by  Berard  (Ar- 
chives Gen.  de  Med.,  July  1830  :)  the  inter- 
nal and  middle  tunics  having  yielded  around 
the  origin  of  the  vessel,  it  is  now  connected 
with  the  trunk  through  the  cellular  tunic 
only,  and  in  proportion  as  the  sac  becomes 
distended,  the  branch  becomes  the  more  dis- 
tant from  the  artery  which  gave  it  origin. 
1 he  arterial  branches  which  are  thus  de- 


tached, are  usually  found  to  be  obliterated  at 
their  point  of  communication  with  the  sac, 
having  undergone  adhesion  by  effusion  of 
plastic  lymph  from  the  internal  surface  of  the 
cellular  tunic,  or  being  plugged  with  coagu- 
lum,  which  has  formed  in  consequence  of  the 
languid  state  of  the  circulation  in  those 
branches ; but  this  occlusion  of  the  vessel 
seldom  extends  beyond  the  next  collateral,  so 
that  the  circulation,  so  far  from  being  cut  off 
by  the  adhesion  or  plugging  of  the  trans- 
ported orifice,  is  on  the  contrary  rendered 
more  vigorous  by  the  dilatation  which  is  thus 
produced  in  the  anastomosing  branches,  while 
it  favours,  at  the  same  time,  the  coagulation 
of  the  blood  in  the  aneurismal  sac  itself. 

Effects  of  an  Aneurism  on  the  swrounding 
Structures. — There  is  a tendency  in  the  living 
fibre,  to  whatever  class  it  may  belong,  to  de- 
generate when  condemned  to  perfect  repose. 
In  the  case  of  an  increasing  aneurismal  tu- 
mour, this  cause  of  degradation  is  promoted 
by  the  pressure  which  the  tumour  itself  pro- 
duces on  the  surrounding  parts.  But  this  is 
not  all ; organs  are  displaced,  blood-vessels 
are  obliterated,  nerves  are  stretched,  muscles 
are  distended  and  atrophied,  and  even  the 
bones  and  cartilages  are  altered  and  destroyed. 
It  must  be  obvious  therefore,  that  when  such 
a variety  of  structures  is  successively  involved 
in  the  progress  of  an  aneurism,  that  the  symp- 
toms which  accompany  its  development  will 
have  relation  to  the  nature  and  functions  of 
these  several  tissues  : thus  when  the  muscles 
are  compressed,  elongated,  or  disturbed  from 
their  natural  situation,  their  movements  are 
impeded,  perverted,  or  abolished  ; when  the 
nerves  are  subjected  to  the  same  influences, 
the  most  intolerable  pain  is  produced,  and 
continues  until  they  are  wasted  and  dis- 
organized, and  then  the  pain  gives  place  to 
numbness,  which  prevails  throughout  the 
whole  limb  ; when  the  veins  and  lymphatics 
are  acted  on  in  the  same  way,  some  become 
obliterated  while  others  are  dilated,  the  limb 
feels  cold,  and  is  more  or  less  cedematous  ; 
even  the  bones  themselves  are  destroyed  by 
the  pressure  and  pulsation  of  an  aneurismal 
tumour.  This  destruction,  however,  has  no 
affinity  to  either  caries  or  necrosis  ; the  bone 
softens,  and  is  then  absorbed  irregularly,  but 
it  neither  suppurates  nor  dies,  and  this  is  a 
circumstance  of  some  importance  as  regards 
the  treatment  that  may  be  adopted,  for  if  the 
progress  of  the  tumour  can  be  arrested  by 
the  ligature,  the  condition  of  the  bone  will 
not  contra-indicate  its  application,  as  it  must 
do,  had  the  bone  been  affected  with  caries. 
This,  however,  is  so  far  from  being  the  case, 
that  the  portion  of  bone  that  has  been  spared 
is  often  found  to  be  extremely  hard.  The 
cellular  tissue  disappears  altogether,  or  is  so 
wasted  and  thinned  as  to  be  undistinguishable 
from  the  sac  of  the  aneurism  itself;  and  the 
same  may  be  said  of  all  the  other  soft  tissues, 
when  the  tumour  is  allowed  to  proceed  un- 
checked, until  it  has  no  other  covering  than 
the  common  integument. 
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Number  of  Aneurisms. — Though  it  seldom 
happens  that  there  is  more'than  one  aneurism 
in  any  individual,  there  are  cases  where  many 
aneurismal  tumours  have  been  found  after 
death.  Dessault  saw  a man  who  had  six  aneu- 
risms, and  Delpech  found  no  less  than  sixty  in 
one  individual.  Such  cases,  however,  are  ex- 
tremely rare,  and  though  almost  in  every 
aneurismal  patient  many  portions  of  different 
arterial  trunks  are  usually  found  diseased,  yet 
it  seldom  happens  that  the  tunics  have  given 
way  so  as  to  form  an  aneurism  at  more  than 
one  place. 

Fig.  61. 


Fig.  Cl  is  are  outline  of  a large  aneurism  of  the 
axillary  artery  (a),  immediately  contiguous  to  which, 
and  on  its  cardiac  side  there  is  a smaller  swelling  [b), 
which,  not  being  recognised  before  an  attempt  was 
made  to  pass  a ligature  round  the  artery,  was  the 
the  cause  of  the  impracticability  and  danger  of  the 
operation. 

Progress. — In  this  respect  there  is  great 
variety,  not  only  as  to  the  duration  of  the  dis- 
ease, but  also  as  to  the  condition  of  the  tumour 
itself.  The  progress  of  an  aneurismal  tumour 
is  hastened  or  retarded  by  a great  number  of 
circumstances,  and  may  therefore  occupy  many 
months,  or  even  years.  As  regards  the  con- 
dition of  the  tumour,  it  may  retain  an  uniform 
spherical  appearance  to  the  last,  or,  as  it  ad- 
vances, it  may  become  irregular,  knobbed,  and 
appear  to  be  made  up  of  several  tumours 
formed  in  succession,  according  to  the  various 
degrees  of  resistance  the  different  parts  of  its 
surface  may  have  to  encounter. 

Dehaen  states,  that  he  had  seen  a case  of 
aneurism  which  had  been  progressing  for  a 
number  of  years ; while  Hodgson,  on  the  other 
hand,  describes  a case  in  which  the  disease  ran 
through  all  its  stages  with  extraordinary  rapi- 
dity.— “ An  old  man,  who  uniformly  enjoyed 
good  health,  whilst  walking  in  the  street,  was 
attacked  with  a sudden  pain,  and  immediately 
perceived  a small  swelling  in  the  middle  of 
the  right  thigh.  The  pain  increased,  the 
swelling  became  larger,  and  in  a few  hours 
the  whole  limb  was  cedematous.  The  tumour 
was  compressible,  but  no  pulsation  could  be 
discovered  in  it  until  a short  time  before  death, 
when  an  indistinct  thrill  was  perceptible.  He 
became  extremely  feeble,  the  swelling  in- 
creased, and  he  died  in  three  weeks  from  its 
first  appearance.  A quantity  of  grumous 
blood  was  found  amongst  the  muscles  of  the 
thigh,  which  were  separated  to  a considerable 
extent,  so  as  to  form  a large  cavity  on  the 
anterior  surface  of  the  triceps.  The  femoral 
artery  communicated  with  this  sac  by  a small 
round  opening  not  larger  than  the  calibre 
of  the  vessel.  This  opening  was  evidently 


the  mouth  of  a small  aneurismal  sac,  which 
had  suddenly  burst,  and  given  rise  to  the  dif- 
fused extravasation,  for  the  dilated  and  rup- 
tured coats  of  the  vessel  were  seen  at  the 
bottom  of  the  cavity,  reflected  upon  the  ex- 
ternal surface  of  the  artery.  The  original  sac 
could  not  have  been  larger  than  a pea,  and 
was  formed  by  a partial  dilatation  of  the  coats 
of  the  vessel,  which  were  throughout  much 
thickened,  and  covered  with  calcareous  mat- 
ter 

Sex. — Aneurisms  are  much  more  frequently 
met  with  in  men  than  in  women,  for  whilst 
the  sedentary  habits  of  the  female  render 
her  frame  more  particularly  subject  to  certain 
diseases,  aneurism,  being  usually  caused  by 
some  violent  muscular  exertion,  might  be  an- 
ticipated to  befall  men  much  more  frequently, 
not  only  from  their  avocations,  but  also  from 
the  circumstance  that  the  arterial  system  is  in 
them  much  more  liable  to  disease. 

Age. — Patients  most  usually  affected  with 
aneurisms  are  neither  the  very  young,  nor 
those  far  advanced  in  life.  Those  diseased 
states  of  the  tunics  of  an  artery  which  lead 
to  the  formation  of  an  aneurism,  are  not 
often  met  with  in  young  people ; whilst  the 
aged  are  seldom  exposed  to  those  great  mus- 
cular exertions  which  by  causing  the  coats  of 
a diseased  vessel  to  give  way,  lead  immedi- 
ately to  the  formation  of  an  aneurism. 

Diagnosis. — In  the  early  stage  of  an  ex- 
ternal aneurism,  its  true  nature  is  easily  de- 
tected, but  in  a more  advanced  state,  when 
it  has  attained  a considerable  magnitude, 
■when  the  pulsations  have  become  more  in- 
distinct, and  when  pressure  produces  no  per- 
ceptible change  in  its  volume,  it  is  then  often 
no  easy  matter  to  form  a correct  diagnosis. 
Under  these  circumstances,  the  history  of  the 
case  must  be  the  chief  guide  in  ascertaining 
its  nature.  If  the  origin  and  progress  of  the 
disease  have  been  such  as  in  those  cases  we 
have  already  described  as  characteristic  of 
aneurism,  an  opinion  can  then  be  formed  with 
confidence.  But  it  seldom  happens  that  an 
account  sufficiently  clear  can  be  obtained  from 
the  patient,  to  leave  no  doubt  as  to  the  true 
nature  of  the  disease,  and  the  difficulty  is  much 
increased  when  the  tumour  itself  does  not 
present  any  of  the  pathognomonic  symptoms 
of  aneurism.  Thus,  an  aneurism  has  frequent  ly 
been  mistaken  for  an  abscess,  been  laid  open, 
and  a fatal  haemorrhage  has  followed.  Old 
aneurisms,  too,  have  often  been  mistaken  for 
swellings  of  a quite  different  nature,  and  tu- 
mours situated  in  the  vicinity  of  large  arteries 
which  had  the  pulsations  of  the  contiguous 
arteries  communicated  to  them,  have  also  been 
mistaken  for  aneurisms.  An  aneurism,  how- 
ever, may  be  distinguished  from  a tumour 
which  is  situated  on  the  course  of  an  artery 
by  the  history  of  the  disease,  and  likewise  by 
the  character  of  the  pulsations.  Whilst  an 
aneurism  commences  as  a soft  tumour,  which 
disappears  when  subjected  to  pressure,  most 

1 Hodgson,  p.  71. 
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other  tumours  are,  on  their  first  appearance, 
of  firmer  consistence,  and  pressure  produces 
no  diminution  in  their  size.  An  aneurism,  as 
it  increases  in  bulk,  increases  also  in  density, 
and  the  increase  in  its  firmness  commences  at 
the  circumference  of  the  tumour  and  gra- 
dually extends  towards  the  centre.  In  a 
tumour  which  has  become  soft  by  the  process 
of  suppuration,  the  fluctuation  is  on  the  con- 
trary, first  perceived  in  the  centre,  and  gra- 
dually extends  to  the  circumference  of  the 
swelling,  and,  therefore,  the  longer  the  tumour 
has  existed,  the  softer  will  it  generally  be. 
The  pulsations  of  an  aneurism  cannot  be 
changed  by  any  alterations  in  the  position  of 
the  affected  limb,  but  those  of  a tumour  situa- 
ted on  the  course  of  an  artery  will  be  altered 
by  a change  in  the  position  of  the  limb,  the 
tumour  being  displaced,  the  pulsations  of  the 
artery  cease  to  be  communicated  to  it ; or  a 
tumour  may  be  distinguished  from  an  aneurism 
by  elevating  the  swelling  from  the  artery  from 
which  it  derives  its  pulsations. 

The  smaller  the  tumour  and  the  more  re- 
cent its  formation,  the  more  distinct  will  be 
the  pulsations  of  an  aneurism  ; but  the  pulsa- 
tions of  other  swellings  are  more  evident  in 
proportion  to  their  size,  owing  to  the  greater 
degree  of  pressure  which  they  exert  on  the 
subjacent  vessels. 

Before  much  coagulum  is  deposited  within 
the  sac,  in  an  aneurism,  the  pulsation  is  felt 
equally  throughout  the  whole  circumference  of 
the  tumour ; and  as  it  increases  in  size,  and 
the  coagulum  becomes  deposited  in  greater 
quantity  in  the  sac,  the  pulsation  will  be  felt 
only  at  the  centre  of  the  swelling  ; in  a still 
more  advanced  state  of  the  disease,  when 
there  is  a thick  coagulum  deposited,  the  pul- 
sations are  obscure  or  not  at  all  perceptible. 
The  movement  discernible  in  a tumour  placed 
on  the  course  of  an  artery  is  not  that  effort  of 
dilatation  which  an  aneurism  presents,  but  a 
lifting  or  displacing  of  the  whole  mass  of  the 
swelling. 

When  collections  of  purulent  matter  form 
in  the  vicinity  of  an  artery,  the  vessel  com- 
municates a motion  to  the  fluid  in  the  tumour 
similar  to  that  of  an  aneurism ; and  the  diag- 
nosis is  rendered  very  difficult,  if  there  have 
not  been  symptoms  which  would  lead  to  sus- 
pect the  formation  of  pus. 

In  order  to  distinguish  between  an  aneur- 
ism and  an  abscess  formed  in  the  course  of  an 
artery,  we  must  remember  that  the  latter  is 
preceded  by  certain  local  and  general  symp- 
toms, more  or  less  evident,  such  as  inflamma- 
tion, rigor,  &c.,  that  the  tumour,  when  pressed 
upon,  remains  unchanged  as  to  bulk,  and  that 
it  is  clastic.  In  the  case  of  a cyst,  the  mis- 
take is  less  likely  to  be  made  ; for  though  in 
ancurismal  tumours  of  long  standing,  the  cir- 
cumference feels  hard,  owing  to  the  laminated 
deposits  of  fibrine,  still  its  centre  will  afford 
signs  of  fluidity,  and  its  size  will  be  increased 
or  diminished  according  as  pressure  is  made 
either  oil  its  cardiac  or  capillary  side.  It  also 
sometimes  happens  that  an  ancurismal  tumour 


in  its  progress  to  the  surface,  gives  rise  to  in- 
flammation of  the  cellular  tissue,  and  the  form- 
ation of  an  abscess  : here  the  purulent  collec- 
tion masks  the  more  serious  affection,  and  an 
error  of  diagnosis  may  be  easily  committed. 
In  such  cases,  whether  the  pus  be  evacuated 
or  not,  the  progress  of  the  aneurismal  tumour 
becomes  very  rapid,  and  prompt  measures 
must  be  resorted  to,  in  order  to  save  the  pa- 
tient from  the  haemorrhage,  which  is  immi- 
nent. The  diagnostic,  as  in  the  former  in- 
stance, can  only  be  guarded  by  referring  to 
the  history  of  the  case. 

When,  notwithstanding  our  best  endea- 
vours, we  are  not  fortunate  enough  to  remove 
all  doubts,  and  more  especially  if  the  tumour 
has  been  stationary  for  some  time,  it  will  be 
best  to  abstain  from  any  interference  with  it  ; 
time,  and  repeated  examinations  in  every  va- 
riety of  posture,  will  often  dispel  the  obscu- 
rity. But  if,  on  the  other  hand,  the  tumour 
continue  to  make  such  progress  that,  if  left  to 
itself,  it  must  soon  be  beyond  the  reach  of  art, 
the  pain  becoming  intolerable,  and  the  limb 
cedematous  ; in  a word,  if  more  serious  mis- 
chief threatens  to  result  from  our  leaving  the 
tumour  to  itself,  than  can  follow  from  an  at- 
tempt to  clear  up  the  diagnosis,  then  it  will  be 
justifiable  to  make  an  exploratory  puncture 
with  a needle,  or  small  trocar.  The  surgeon 
will  have  only  to  act  according  to  the  indica- 
tion he  obtains.  Should  it  be  arterial  blood, 
the  case  becomes  clear.  The  small  puncture 
will  not  give  rise  to  haemorrhage,  if  it  be 
firmly  covered  with  adhesive  plaster.  But 
after  this,  delay  would  not  only  be  improper, 
but  dangerous.  He  must  concert  the  mea- 
sures to  be  taken,  and  carry  them  into  effect, 
after  as  brief  a period  of  preparation  as  the 
circumstances  of  the  case  may  require. 

The  advantage  in  an  obscure  case  of  re- 
peated examinations  of  the  tumour  after  inter- 
vals of  several  days  is  this,  that  the  pulsation 
may  be  present  at  one  time,  and  absent  at  an- 
other, a circumstance  which  is  easily  explain- 
ed : the  pulsation  is  strong  when  the  commu- 
nication between  the  artery  and  the  sac  is 
free ; but  if  the  opening  be  small,  and  blocked 
up  by  a coagulum,  the  thrill  will  be  obscure, 
and  often  imperceptible,  until  the  coagulum 
becomes  displaced. 

When  all  the  signs  of  an  aneurism  are  equi- 
vocal, the  stethoscope  may  be  of  use,  and  will 
often  enable  us,  even  in  advanced  cases,  to 
detect  the  bellows’,  or  rasp  sound,  produced 
by  the  entrance  and  exit  of  the  blood  in  the 
tumour  at  each  contraction  of  the  heart. 

There  can  be  no  more  convincing  proof  of 
the  difficulty  of  forming  a diagnosis  of  aneur- 
ism, than  the  fact  that  in  some  cases  very  con- 
tradictory opinions  have  been  given  by  emi- 
nent practitioners.  A female  had  a tumour 
about  the  bulk  of  a hen’s  egg,  which  formed  in 
the  site  of  the  subclavian  artery  ; and  such  was 
the  difficulty  in  ascertaining  its  true  nature, 
that  one  surgeon  was  of  opinion  it  was  an 
aneurism  ; another  thought  it  was  a glandular 
swelling ; a third  suspected  it  to  be  an  aneur- 
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isin,  and  a fourth  would  not  give  a decided 
opinion.  The  patient  followed  Valsalva’s  sys- 
tem of  treatment,  and  got  well,  though  no 
circumstance  subsequently  occurred  by  which 
the  precise  nature  of  the  tumour  could  be 
distinguished. 

The  signs  presented  by  an  aneurism  situated 
within  any  of  the  great  cavities,  are  generally 
very  obscure,  until  it  has  attained  a consider- 
able size,  and  then  the  symptoms  depend  on 
the  effects  of  the  compression  of  the  tumour 
on  the  surrounding  organs.  Thus,  an  aneur- 
ism within  the  cranium  will  cause  a disturb- 
ance in  the  function  of  the  brain ; or  within 
the  chest,  will  influence  the  respiratory 
organs ; and  in  the  abdomen  it  will  pro- 
duce more  or  less  derangement  of  the  diges- 
tive apparatus. 

The  indistinct  pulsation  which  may  be  de- 
tected in  the  thorax  and  abdomen  may  be 
referred  to  other  causes.  In  the  thorax  it 
may  arise  from  an  affection  of  the  heart,  and 
in  the  abdomen  from  a derangement  in  the 
digestive  apparatus,  causing  an  increase  in  the 
circulation.  Thus  the  diagnosis  of  aneurism 
within  the  great  cavities  is  very  obscure, 
whilst  they  remain  within  those  cavities ; but 
when  they  have  made  such  progress  as  to 
appear  externally,  after  destroying  the  soft 
parietes  of  those  cavities,  or  the  bones  which 
oppose  their  developement,  then  their  true 
nature  is  no  longer  concealed. 

A true  aneurism  has  often  been  confounded 
with  the  dilatation  of  a vessel,  and  it  is  of  im- 
portance to  distinguish  these  two  very  dif- 
ferent conditions  of  an  artery,  not  only  be- 
cause their  anatomical  characters  are  essen- 
tially different,  but  the  mode  of  treatment 
applicable  to  the  one  disease  is  not  necessary 
for  the  other. 

When  an  artery  is  preternaturally  dilated 
the  enlargement  is  not  limited,  as  in  aneurism, 
to  a particular  portion  of  the  vessel,  but  its 
whole  circumference  is  augmented,  though 
not  to  an  equal  degree  in  every  part ; and  in 
place  of  the  tunics  of  the  artery  being  thick- 
ened, they  are  thinner  than  natural — each  of 
of  them  is  equally  dilated,  and  there  is  no 
coagulable  lymph  or  fibrine  effused  on  their 
internal  surface.  The  portion  of  the  artery 
thus  dilated  has  indeed  more  the  appear- 
ance of  a vein  than  of  an  artery — particularly 
a portion  of  vein  which  has  been  repeatedly 
punctured  in  the  operation  of  phlebotomy,  the 
coats  being  condensed  and  assimilated  toge- 
ther in  such  a manner,  as  to  render  them  not 
easily  separable  from  one  another.  The  cir- 
cumstance of  a dilated  artery  not  being  lined 
with  a fibrinous  concretion  forms  a striking 
difference  between  this  pathological  condition 
of  an  artery  and  a true  aneurism  ; for  whilst 
the  sac  of  an  aneurism  is  protected,  and  its 
rupture  prevented,  by  the  additional  thick- 
ness which  it  receives  from  the  effusion  of 
fibrine,  the  circumstance  of  the  economy  not 
having  recourse  to  the  same  means  of  protec- 
tion in  cases  of  simple  dilatation,  ought  to  be 
considered  as  an  incontrovertible  proof  of  an 


essential  difference  in  the  condition  of  an 
aneurismal  artery  from  that  of  a vessel  wherein 
there  is  simply  dilatation. 

Dilatation  is  most  frequently  observed  in 
the  aorta,  but  it  is  usually  accompanied  in  that 
vessel  by  a diseased  state  of  the  coats,  similar 
to  that  which  precedes  or  accompanies  aneuris- 
mal swellings  ; but  the  simple  dilatation  of  an 
artery  happens,  I believe,  most  frequently  in 
the  innominata,  subclavian,  and  carotid  arte- 
ries, and  it  usually  takes  place  where  the  ves- 
sels divide.  In  these  arteries,  the  dilatation  is 
apt  to  be  mistaken  for  aneurism — a mistake 
which  I have  known  to  be  made,  and  which 
I have  myself  once  committed.  The  dilatation 
of  an  artery  can,  however,  p- 
be  readily  distinguished 
from  an  external  aneurism, 
from  the  great  thinness  of 
the  parietes  of  the  whole 
tumour,  compared  with  that 
of  an  aneurism,  from  its 
form  being  more  elliptical 
than  globular,  from  its  slow 
growth  and  often  stationary 
character,  and  also  from  its 
never  bursting  or  acquiring 
the  volume  of  an  aneurism. 

It  ought  also  to  be  observed, 
that  the  two  diseases,  dila- 
tation and  aneurism,  may 
both  exist  at  the  same  time, 
and  that  the  coats  of  a di- 
lated artery  may  give  way 
and  form  an  aneurism,  as  has 
been  stated  in  another  place. 

Fig.  G'2  represents  a portion  of  the  femoral  a Hery  dila- 
ted, in  which  is  also  two  aneurismal  swellings,  {a a) 
is  the  arterial  tube  ; (b)is  the  internal  membrane  of 
the  vessel  dilated,  separating  and  progressing  through 
amongst  the  fibres  of  the  middle  coat ; (c  c)  the  circu- 
lar fibres  of  the  middle  coat,  some  of  which  are  sepa- 
rated so  as  to  permit  the  internal  coat  to  form  a sort  of 
hernia;  (d,d,d,)  different  portions  of  cellular  coat  di- 
vided to  show  the  internal  structures,  ( Breschei ). 

Prognosis. — Aneurism,  in  whatever  part  of 
the  arterial  system  it  may  occur,  always  con- 
stitutes a disease  of  a serious  character,  the 
degree  of  danger  depending  on  the  size  of  the 
affected  vessel,  the  state  of  the  arterial  system 
generally,  the  manner  in  which  it  appears  to 
have  been  produced,  the  part  of  the  body  in 
which  the  diseased  vessel  is  situated,  and  the 
age  and  general  health  of  the  individual.  If  the 
formation  of  the  tumour  cannot  be  attributed 
to  any  injury  or  severe  bodily  exertion,  but  has 
come  forward  in  a very  gradual  manner,  the 
danger  is  greatest ; for  then,  in  all  probability, 
the  aneurism  is  connected  with  a more  ex- 
tensive affection,  not  only  of  the  aneurismal 
artery,  but  perhaps  of  the  whole  arterial  sys- 
tem. It  was  remarked,  when  speaking  of  the 
condition  of  an  artery  where  an  aneurismal 
tumour  existed,  that  the  coats  of  the  vessel 
were  almost  in  every  case  diseased  previously 
to  the  formation  of  the  aneurismal  tumour  ; it 
will,  therefore,  sometimes  happen  that  the 
disease  of  the  coats  will  also  exist  at  the  very 
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point  where  the  ligature  is  about  to  be  applied 
for  the  cure  of  the  disease,  and  hence  one 
cause  of  many  of  those  fatal  haemorrhages 
which  have  taken  place  after  operations  of 
aneurism.  If  the  aneurism  occurs  in  a healthy 
constitution,  in  a part  of  the  body  within 
reach  of  surgical  treatment,  and  has  been 
caused  by  an  injury,  the  case  is  not  of  so 
grave  a nature.  But  experience  has  shown 
that  even  the  existence  of  more  than  one 
aneurism,  in  an  external  situation,  does  not 
present  an  insurmountable  obstacle  to  the 
successful  treatment  of  the  disease.  Two 
aneurisms  in  the  same  person  have  been  in 
several  cases  cured  by  the  applications  of 
ligatures  on  the  femoral  arteries. 

Home  tied  both  the  femoral  arteries  in  the 
same  person  for  popliteal  aneurisms  in  both 
limbs  : the  interval  between  both  operations 
being  only  five  weeks.  Freer  also  operated 
in  a similar  case.  Valentine  Mott,  of  New 
York,  treated  a third  case  after  the  same 
manner,  the  interval  between  the  two  applica- 
tions of  the  ligature  being  only  fourteen  days. 
The  result,  in  all  these  cases,  was  successful. 
But  the  aneurismal  tumours  were  all  exter- 
nal. As  regards  the  nature  of  the  prognosis, 
a distinction  is  made,  and  very  properly,  if 
one  of  the  tumours  happen  to  be  internal.  In 
such  a case,  if  a ligature  be  placed  on  the 
artery  for  the  cure  of  the  external  aneurism, 
it  will  have  the  effect  of  accelerating  the 
progress  of  the  internal  one,  and  the  opera- 
tion therefore  would  be  not  only  useless,  but 
mischievous. 

In  general,  when  the  affection  is  of  long 
standing,  and  has  involved  the  surrounding 
parts  to  a considerable  extent,  the  collateral 
vessels  are  often  so  extensively  obliterated, 
as  to  be  insufficient  for  nourishing  the  limb. 
An  aneurismal  tumour  that  has  attained  an 
enormous  bulk,  may  already  have  produced 
alterations  of  so  serious  a nature  in  the  mus- 
cles, nerves,  articulations,  and  even  in  the 
bones,  that  a favourable  prognosis,  as  regards 
the  cure  by  ligature  at  least,  cannot  be  enter- 
tained. In  such  cases,  amputation  only  can 
save  the  patient.  When  gangrene  attacks  an 
aneurismal  tumour,  the  danger  is  imminent  ; 
but  even  in  such  cases,  the  ligature  may  still 
be  applied.  Sir  A.  Cooper  tied  the  external 
iliac  artery  in  two  cases  of  inguinal  aneurism 
in  which  gangrene  had  already  commenced. 
The  tumours  suppurated  kindly,  and  the  sacs 
becoming  covered  with  granulations  gradually 
cicatrized. 

In  aneurisms,  as  in  all  other  affections  of  a 
serious  nature  that  require  operations,  the 
general  state  of  the  patient  must  be  taken 
into  account,  for  the  gravity  of  the  case  may 
often  depend  more  on  this,  than  on  the  local 
disease.  In  a scorbutic,  syphilitic,  or  gouty 
diathesis,  the  prognosis  cannot  be  otherwise 
than  unfavourable. 

TREATMENT. 

From  the  dangerous  nature  of  aneurism,  its 
treatment  has  necessarily  engaged  much  at- 


tention, and  it  will  be  found  that  the  diffe* 
rent  therapeutic  means  which  have  been 
successfully  employed  for  the  cure  of  this 
disease  have  all  been  in  strict  imitation  of 
those  spontaneous  curative  processes  which 
have  already  been  described.  As  the  spon- 
taneous cure  of  an  aneurism  is  effected  by 
laminae  of  concreted  fibrine  lining,  and  even 
completely  filling  up,  the  sac,  thus  enabling 
it  to  resist  that  impetus  of  the  blood  which 
causes  the  enlargement  or  rupture  of  an 
aneurismal  tumour,  and  as  the  formation  of 
a fibrinous  concretion,  or  the  process  of 
coagulation,  as  it  has  been  usually  deno- 
minated, proceeds  more  or  less  quickly,  ac- 
cording to  the  force  of  the  circulation  of  the 
blood  in  the  tumour,  any  endeavour  to  cure 
the  disease  must  be  conducted  with  a view 
either  to  diminish  or  entirely  arrest  the  cir- 
culation of  the  blood  within  the  sac.  Two 
principles  of  treatment  have,  therefore,  been 
held  in  view  for  the  cure  of  aneurism  ; the  one 
having  for  its  object  to  diminish  the  force  of 
the  circulation,  and  the  other  completely  to 
prevent  the  circulation  of  the  blood  in  the 
tumour.  The  first  of  these  is  effected  by 
lessening  the  vigour  of  the  action  of  the 
heart,  and  diminishing  the  quantity  of  the 
general  mass  of  blood ; whilst  the  second  is 
to  produce  a mechanical  hinderance  to  the 
flow  of  blood  within  the  sac. 

Valsalva's  method. — For  the  treatment  of 
aneurism  according  to  the  first  mode,  the  sys- 
tem generally  employed  has  been  that  which 
was  originally  proposed  by  Valsalva,  and 
which  many  others  since  his  time  have  suc- 
cessfully adopted.  Valsalva  conceived  that  a 
radical  cure  of  aneurism  might  be  accomplished 
by  reducing  the  force  of  the  circulation  to  a 
degree  compatible  merely  with  the  continuance 
of  life,  and  this  he  effected  by  repeated  ab- 
stractions of  blood,  first  in  large,  and  then 
in  small  quantities, — by  limiting  the  quantity 
of  food  and  drink,  and  likewise  preventing, 
as  much  as  possible,  any  inordinate  action 
of  the  heart,  by  keeping  the  patient  con- 
stantly in  a supine  posture,  and  avoiding  all 
mental  excitement.  This  system  of  treat- 
ment was  carried  by  Valsalva  to  such  an  ex- 
tent that,  “ultimately  the  patient  was  only 
allowed  half  a pint  of  soup  in  the  morning, 
and  a quarter  of  a pint  in  the  evening,  and  a 
very  small  quantity  of  medicated  water.  When 
so  reduced  that  he  could  not  raise  himself  in 
bed,  the  quantity  of  nourishment  was  again 
gradually  increased,  until  his  strength  was 
restored.” 

Experience  amply  proved  the  efficacy  of  V al- 
salva’s  system  of  treatment,  and  there  is  the 
testimony  of  many  eminent  men  ol  the  pro- 
gress of  numerous  aneurismal  tumours  having 
been  arrested,  and  others  completely  cured, 
by  this  depletive  system. 

It  happens,  however,  that  this  plan  of  treat- 
ing aneurism,  as  recommended  by  Valsalva,  is 
not  very  generally  adopted,  more  particularly 
in  this  country,  and  this  may  arise  partly  from 
the  important  advancement  which  has  of  late 
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years  been  made  in  the  surgical  treatment  of 
external  aneurisms,  and  also  from  the  opinion 
generally  promulgated,  that  by  debilitating  a 
patient  by  a long-continued  depictive  system, 
although  the  impetus  of  the  blood’s  current 
will  be  diminished,  yet  the  change  produced 
in  the  chemical  qualities  of  the  sanguineous 
fluid  will  be  the  means  of  impeding,  instead 
of  promoting  that  very  process  of  coagula- 
tion which  it  is  the  primary  object  of  the 
treatment  to  fulfil.  “ It  ought  to  be  admit- 
ted,” observes  Velpeau,  “that  it  is  difficult 
to  comprehend  how  the  treatment  of  Val- 
salva is  efficacious.  Without  doubt,  by  blood- 
letting frequently  repeated,  and  a rigorous 
diet,  we  are  able  to  reduce  the  force  of  the 
heart  and  the  pulsations  of  an  aneurismal  tu- 
mour. The  volume  of  such  a tumour  may  be 
diminished  in  the  greaternumber  of  cases, but  is 
it  not  to  be  feared  that  by  enfeebling  a patient 
we  shall  increase  the  fluidity  of  the  blood ; and 
that  far  from  favouring  its  concretion,  the 
consolidation  of  the  aneurism  and  the  oblitera- 
tion of  the  artery,  we,  on  the  contrary,  render 
all  these  different  phenomena  more  diffi- 
cult ?” 

In  proof,  however,  of  the  soundness  of  the 
practice  of  Valsalva,  and  of  the  erroneous 
theory  of  its  rationale,  the  researches  of 
modern  physiologists  on  the  properties  of  the 
blood  afford  most  satisfactory  evidence  ; for 
whilst  it  has  long  been  well  known  that  in 
proportion  as  an  animal  is  depleted,  so  docs 
the  quantity  of  the  fibrine  become  diminished, 
it  is  a curious  and  no  less  important  fact,  “ that 
fibrine  coagulates  the  more  speedily  in  propor- 
tion as  the  circulating  and  nervous  systems 
become  more  feeble .”  The  experiment  has 

been  repeatedly  made  with  animals  by  bleed- 
ing them  to  death,  the  last  portion  of  blood 
being  found  invariably  to  coagulate  the  soon- 
est, and,  as  has  been  justly  observed,  “ the 
principle  of  the  blood’s  concretion  being  in 
the  ratio  of  the  debility  of  the  animal  from 
which  it  is  withdrawn,  is  one  of  those  wise 
provisions  of  which  we  see  numerous  examples 
in  the  living  body1.” 

This  important  discovery  of  the  property 
of  the  fibrine  of  the  blood  to  coagulate  more 
and  more  speedily  in  proportion  as  the  person 
has  been  depleted,  explains  how,  by  the 
more  ready  coagulation  of  the  fibrine,  when 
life  has  been  nearly  extinguished,  the  divided 
vessels  are  speedily  sealed  up,  and  the  bleed- 
ing arrested.  In  like  manner,  we  can  satis- 
factorily account  for  the  successful  practice 
of  Hippocrates,  who,  in  haemorrhage  from 
the  lungs,  employed  blood-letting  along  with 
the  antiphlogistic  regimen,  so  far  as  to  ex- 
sanguinate the  patient  and  produce  excessive 
debility. 

For  establishing  the  plan  of  treatment  of 
aneurism  proposed  by  Valsalva,  we  therefore 
have  not  only  the  practical  result  of  such  a 
system,  but  physiological  science  enables  us 
to  give  a most  satisfactory  explanation  of  its 


modus  operands,  and  one  important  inference 
we  arc  entitled  to  draw  is,  that  not  only  ought 
this  mode  of  treatment  to  be  adopted  in  inter- 
nal aneurisms,  or  those  beyond  the  reach  of 
the  surgeon,  but  that  it  may  be  advantageously 
resorted  to  in  cases  wherein  an  operation  may 
be  ultimately  advisable,  because  such  treatment 
will  not  only  greatly  ensure  the  success  of  an 
operation,  by  tranquillizing  the  action  of  the 
heart  and  arteries,  but  will  render  the  system 
less  liable  to  inflammation,  and  may  be  the 
means  of  checking  the  progress  of  that  disease 
in  the  coats  of  an  artery  which  leads  to  the 
formation  of  aneurism  and  favours  its  future 
growth. 

Besides  the  means  recommended  by  Valsal- 
va, there  are  additional  measures  which  ought 
to  be  employed  in  the  medical  treatment  of 
aneurism,  and  it  is  important  to  bear  in  mind, 
that  even  when  all  these  means  combined  fail 
in  curing,  or  in  arresting  the  progress  of  the 
tumour,  the  patient  is  in  a position  wherein 
a surgical  operation  would  be  undertaken 
with  a better  chance  of  success  than  if  such 
previous  system  of  treatment  had  not  been 
adopted.  Of  these  means,  the  most  important 
is  the  exhibition  of  those  remedies  which  are 
known  to  have  a specific  effect  in  diminishing 
the  action  of  the  heart  and  arteries.  In  the 
use  of  antimony  I have  the  greatest  confi- 
dence, and  have  found  the  James’s  powder 
superior  to  all  the  other  preparations  of  that 
mineral.  From  three  to  six  grains  of  this 
powder  may  be  given  every  six,  eight,  or 
twelve,  or  twenty-four  hours,  either  singly  or 
combined,  with  one  grain  of  the  extract  of 
rhubarb  or  aloes.  The  frequency  of  the  dose 
may  be  diminished  when  nausea  is  produced ; 
and  the  aloes  or  rhubarb  may  be  omitted 
should  they  act  too  frequently  on  the  bowels. 

When  the  tartrate  of  antimony  is  to  be 
administered,  the  third  or  fourth  of  a grain 
may  be  given  two  or  three  times  a-day,  either 
in  solution,  or  made  into  a pill  with  rhubarb, 
aloes,  or  gentian.  In  either  of  these  forms, 
antimony  may  be  taken  for  a lengthened 
period,  and  it  ought  to  be  administered  as  long 
as  it  appears  to  have  a decided  influence  on 
the  organs  of  the  circulation,  in  conjunction 
with  the  other  means,  which  are  at  the  same 
time  adopted  to  diminish  the  bulk  and  increase 
the  thickness  of  the  parietes  of  the  aneurismal 
tumour. 

Local  remedies,  along  with  the  depletive  sys- 
tem of  Valsalva,  and  the  use  of  those  remedies 
which  tranquillize  the  circulation,  also  assist  in 
checking  the  progress,  if  they  do  not  effect  the 
cure,  of  an  aneurism.  Of  these,  I may  first 
mention  the  local  abstraction  of  blood  by  the 
application  of  leeches,  the  number  of  which 
ought  to  be  few,  but  their  application  should 
be  repeated  every  day  or  every  second  or 
third  day,  according  to  the  relief  which  they 
afford.  This  practice  is  particularly  applica- 
ble to  internal  aneurisms ; and  I have,  in  many 
instances,  considered  it  to  be  the  means  of 
relieving  congestion,  more  particularly  when 
the  aneurism  has  been  seated  in  the  thoracic 
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cavity,  and  of  diminishing  the  vascularity  of 
the  aneurismal  sac  and  adjacent  soft  parts,  to 
a greater  degree  than  could  be  accomplished 
by  general  blood-letting. 

Astringents  and  refrigerants  have,  along  with 
the  application  of  leeches,  a decided  influ- 
ence in  abating  the  local  inflammatory  symp- 
toms, and  likewise  in  diminishing  the  con- 
gestion of  blood  in  the  sac.  Of  these  as- 
tringent remedies,  there  is  no  one  more  ser- 
viceable than  the  acetate  of  ammonia,  or  the 
superacetate  of  lead,  diluted  with  rose  or  cam- 
phorated water.  Diluted  spirits  and  vinegar 
have  also  been  employed  for  similar  purposes, 
and  the  choice  of  these  applications  should  be 
made  according  to  their  effects  on  the  in- 
dividual case,  that  being  preferable  which 
gives  ease,  and  is  most  comfortable  to  the 
patient ; and  the  best  mode  of  using  them,  is 
by  covering  the  tumour  with  a piece  of  lint 
which  is  kept  moist  during  two  or  three  hours, 
three  or  four  times  a-day. 

In  some  cases  ice  may  be  employed  with 
advantage,  and  is  to  be  applied  within  a blad- 
der after  being  sufficiently  comminuted.  Its 
use,  however,  requires  great  caution,  and  its 
application  should  not  be  continued  when  it 
creates  pain  or  uneasiness. 

Chemical  agents. — It  has  been  attempted,  by 
Sir  Everard  Home,  to  cure  an  aneurism  by 
causing  the  coagulation  of  the  fluid  blood 
within  the  sac  by  the  application  of  heat. 

“ In  a case  of  aneurism  in  the  external  iliac 
artery,  in  Chelsea  Hospital,  for  the  cure  of 
which  I tied  the  femoral  artery  below  the 
sac,  on  the  16th  September,  1825  ; finding 
that  this  operation  neither  diminished  the 
pulsation,  nor  arrested  the  increase  of  the 
size  of  the  tumour,  I was  led  to  introduce  an 
acupuncture  needle  into  the  centre  of  the 
tumour,  where  the  pulsation  was  most  violent, 
and  the  fluid  state  of  the  blood  most  distinctly 
felt : the  needle  was  passed  through  a small 
orifice  in  a bar  of  steel  three  inches  long,  the 
skin  of  the  thigh  was  protected  by  cork,  and 
the  needle  was  heated  through  the  medium  of 
the  steel  by  a spirit-lamp.  In  a few  minutes 
the  patient  felt  heat  and  pain  in  the  centre  of 
the  tumour,  but  not  very  severe,  so  that  the 
application  was  continued  for  fifteen  minutes, 
during  which  the  pulsation  in  the  tumour  was 
diminished  ; on  withdrawing  the  needle,  the 
orifice  was  marked  by  a single  drop  of  coloured 
serum.  In  half  an  hour,  intense  pain  was  felt 
in  the  thigh  ; but  this  was  not  only  removed 
in  ten  minutes  by  twenty  drops  of  laudanum, 
but  the  thigh  and  leg  became  more  easy  than 
they  had  been  for  the  previous  twelve  hours, 
and  the  throbbing  in  the  sac  was  reduced  to 
an  undulation. 

“ This  application  of  heat  was  not  resorted 
to  till  the  twenty-eighth  day  after  tying  the 
femoral  artery,  during  which  time  the  swelling 
had  increased  considerably  in  size.  The  man 
was  forty-three  years  of  age,  had  served  eight- 
tcen  years  in  the  fourteenth  dragoon  guards, 
and  was  a hard  drinker.  For  two  days  the 
tumour  was  easy,  and  the  pulsation  had  be- 


come less  under  the  punctured  part  than 
higher  up  towards  the  belly.  The  tumour 
not  diminishing,  the  operation  was  repeated 
on  the  thirty-fourth  day  from  tying  the  artery ; 
the  needle  and  bar  of  steel  double  the  size  of 
those  before  used,  and  the  application  con- 
tinued thirty-five  minutes.  The  internal  heat 
was  greater  than  before,  and  the  pulsation  in 
the  tumour  much  diminished.  The  needle 
was  with  difficulty  withdrawn  ; a coagulum  as 
hard  as  sealing  wax,  the  size  of  a pin’s  head, 
being  firmly  attached  to  the  middle  of  the 
needle.  The  pain  the  operation  produced 
subsided  in  ten  minutes  ; the  internal  heat 
continued  twenty-four  hours,  and  the  tumour 
had  now  a solid  feel : he  was  quite  easy  for 
two  days,  but  on  the  third  the  pain  and  pul- 
sation returned  ; also  the  inward  pain  in  a still 
greater  degree  than  while  the  needle  was  im- 
mersed, and  the  tumour  was  extremely  tense. 
Under  these  circumstances,  on  the  forty-fourth 
day  after  tying  the  femoral  artery,  I repeated 
the  application  of  the  acupuncture  needle  and 
steel  double  the  size  of  those  last  employed  : 
the  heat  felt  internally  was  very  great,  but  the 
pain  was  not  much  increased  ; after  it  had 
been  immersed  twenty  minutes,  the  pulsation 
all  at  once  stopped,  and  the  needle  was  imme- 
diately withdrawn  ; the  pain  in  ten  minutes 
went  off,  and  the  patient  was  quite  easy. 
From  this  time  there  was  no  pulsation  in  the 
tumour,  which  to  the  feel  appeared  solid,  and 
therefore  I considered  the  progress  of  the 
aneurism  arrested  ; this  was  in  some  measure 
proved  by  the  pulsation  remaining  violent  in 
the  external  iliac  artery  down  to  the  part 
pressed  upon  by  the  sac,  but  no  further. 

“ Although  the  patient  was  free  from  pain, 
took  his  usual  allowance  of  food,  and  relished 
his  wine  and  porter  as  much  as  before,  the 
foot,  about  the  fiftieth  day  became  cold  to  the 
touch,  the  thigh  and  the  leg  oedematous, 
and  about  the  sixtieth  day  vesications  made 
their  appearance  on  the  foot  and  leg  ; the  skin 
lost  its  sensibility,  and  although  he  had  little 
or  no  pain,  the  weight  of  the  thigh  took  from 
him  all  power  of  moving  it. 

“ These  symptoms  were  the  forerunners  of 
mortification  ; the  pressure  from  the  tumour 
above  preventing  the  leg  from  receiving  a suf- 
ficient supply  of  nourishment ; they  did  not, 
however,  increase,  and  he  remained  in  nearly 
the  same  state  till  the  ninetieth  day,  when  lie 
died. 

“ The  upper  part  of  the  thigh,  which  had 
been  regularly  measured,  was  found,  on  the 
forty-fourth  day,  to  be  twenty-four  inches, 
and  remained  of  the  same  size  at  his  death — 
three  inches  and  a-half  beyond  that  of  the 
other. 

“ On  the  examination  of  the  parts  after 
death,  the  external  iliac  artery  was  found  to 
pass  down  in  the  front  of  the  aneurismal  sac ; 
it  was  pervious  in  its  course  to  the  part 
where  the  ligature  had  been  made  on  the  fe- 
moral trunk ; there  it  was  plugged  up  by  a 
small  coagulum,  beyond  which  it  was  imper- 
vious. The  opening  into  the  sac  was  on  the 
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posterior  part,  and  was  one  inch  in  length. 
The  upper  portion  ot  the  sac  occupied  a part 
of  the  cavity  of  the  pelvis,  and  by  its  pressure 
prevented  the  branches  ol  the  internal  iliac 
artery  from  supplying  the  thigh  with  blood.” 

“ The  coagulum  in  contact  with  the  sac 
was  the  same  as  is  usually  met  with  in  large 
aneurismal  tumours  ; with  that,  there  were 
innumerable  thin,  firm  laminae,  and  the  inner- 
most portion  was  in  the  state  of  jelly. 

“ It  is  a circumstance  which  could  not  have 
been  foreseen,  but  one  highly  satisfactory  to 
myself,  that  had  I attempted  to  tie  the  artery 
above  the  formation  of  the  aneurismal  sac,  I 
must  have  failed,  since  the  sac  extended  higher 
than  the  division  of  the  iliac  artery  into  the  ex- 
ternal and  internal,  so  that  the  external  branch 
could  not  have  been  secured  without  wounding 
the  sac,  which  would  have  proved  fatal ; and 
in  the  space  above,  between  the  division  into 
the  two  iliacs,  and  the  bifurcation  of  the  aorta, 
there  was  an  ossification  an  inch  long  ; so  that 
if  the  artery  had  been  secured  there,  when 
the  ligature  separated,  the  patient  must  have 
bled  to  death.  It  may  be  said,  that  I might 
have  taken  up  the  aorta  above  the  bifurcation  ; 
but  I have  made  up  my  mind  to  let  those  dis- 
eases that  require  tying  the  aorta,  which  come 
under  my  care,  take  their  course 

This  new  and  ingenious  mode  of  treating 
aneurism,  by  causing  the  coagulation  ot  the 
fluid  blood  contained  within  the  sac,  and  which 
was  first  suggested  by  Monteggia,  of  Milan, 
may  be  ultimately  found  of  the  highest  prac- 
tical importance,  and  may  perhaps  lead  to  the 
discovery  of  some  safe  as  well  as  effectual 
means  of  obliterating  an  aneurismal  sac  more 
easily  than  by  the  application  of  heat,  or  by 
anv  of  those  surgical  proceedings  which  are 
usually  resorted  to  for  the  cure  of  this  formi- 
dable disease.  It  appears  to  me  that  the  fluid 
blood  contained  within  an  aneurism  might  be 
coagulated  with  safety,  by  injecting  into  the 
sac  a proper  quantity  ot  one  of  those  sub- 
stances which  produce  the  instantaneous  coa- 
gulation of  blood  that  has  been  just  removed 
from  a living  animal.  Of  these  substances, 
perhaps  there  is  no  one  which  would  be  bet- 
ter adapted  for  this  purpose  than  acetic  acid, 
a small  quantity  of  which  is  known  to  coa- 
gulate a very  considerable  quantity  of  blood. 
Vinegar  could  be  very  easily  injected  into  the 
sac  of  an  aneurism  with  Anel’s  syringe,  a 
puncture  having  been  previously  made  into 
the  sac  with  a needle  ; and  it  might  be  advis- 
able to  arrest  the  circulation  through  the  dis- 
eased artery,  previously  to  such  an  operation, 
by  an  adequate  compression  of  the  vessel  either 
on  the  capillary  or  cardiac  side  of  the  tumour. 
If  the  blood  within  an  aneurismal  sac  could  be 
thus  coagulated,  its  curative  effects  might  be 
reasonably  supposed  to  proceed  in  the  same 
manner,  as  if  the  coagulation  of  the  blood  had 
been  effected  by  obstructing  the  circulation 
through  the  vessel  by  the  application  ot  a 
ligature. 

1 On  the  Coagulation  by  Ileat  of  the  Fluid  in  an 
Aneurismal  Tumour. — Phil.  Trans.  1826. 


It  has  also  been  proposed  to  coagulate  the 
blood  within  an  aneurism,  by  conducting  a 
galvanic  stream  along  needles  introduced  into 
the  sac.  ( Phillips , Pravaz.) 

Compression.  — When  local  and  general 
means  have  failed,  or  when  from  any  cause 
they  have  been  found  inapplicable  to  the 
treatment  of  an  aneurism,  the  next  resource 
of  art  is  to  effect  the  consolidation  of  the 
tumour  by  the  application  of  pressure,  or  by 
placing  a ligature  on  the  diseased  vessel.. 
The  records  of  surgery  afford  many  proofs  of 
external  aneurisms  having  been  cured  by 
compression,  and  the  compression  has  been 
applied  either  on  the  tumour  itself, — upon  the 
diseased  vessel  on  the  cardiac, — or  on  the 
capillary  side  of  the  tumour,  or  on  the  whole 
of  the  limb  wherein  the  aneurism  is  situated. 

Various  contrivances  have  been  made  use 
of  in  order  to  produce  the  necessary  degree 
of  pressure  on  an  aneurismal  tumour,  but  the 
objection  to  most  of  them  is  the  great  pain 
which  their  long-continued  pressure  creates. 
The  instrument  of  Seunjio  has  been  that  most 
usually  employed. 


Fig.  63. 


The  instrument , represented  in  fig.  63,  consists  of  two 
metal  plates  which  cross  one  another  and  form  four 
separate  branches , at  the  extremity  of  each  of  them 
is  to  he  affixed  a belt  which  is  to  be  passed  round  the 
limb.  Through  the  central  plate  a screw  passes,  to 
which  is  attached  a pad ; so  that  by  turning  the  screw 
any  degree  of  pressure  can  be  made , the  pad  having 
been  placed  immediately  above  the  artery. 

Compression,  under  favourable  circumstances, 
and  when  properly  made,  may  be  highly  use- 
ful ; for  even  should  it  fail  in  such  instances, 
it  will  not  only  not  have  been  in  any  way 
injurious,  but  it  will  have  had  such  an  effect 
on  the  collateral  circulation  as  to  render  the 
success  of  the  ligature  more  certain. 

In  selecting  the  point  on  which  compression 
may  be  made,  regard  should  be  had  to  the 
points  where  the  artery  is  most  superficial,  as 
well  as  where  it  may  be  pressed  against  a 
bone.  Compression  may  be  made  on  the 
axillary  artery,  behind  the  clavicle  -on  the 
femoral,  where  it  passes  over  the  pubis,  or  at 
the  upper  and  inner  part  of  the  thigh,  on  the 
brachial,  against  the  humerus,  &c. 

In  some  persons,  the  effects  of  the  pressure 
are  such  as  to  render  perseverance  in  its  use 
either  impossible  from  the  pain,  numbness  ot 
the  limb,  and  excoriations,  &c.,  or  unadvisable 
from  the  oedema  which  it  may  determine. 

After  a bandage  has  been  applied  mode- 
rately tight  from  one  extremity  of  the  limb  to 
the  other,  a compress  may  then  be  placed 
upon  the  tumour,  and  with  a common  tourm- 
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quet  surrounding  the  limb,  any  degree  of 
pressure  may  be  applied  on  the  compress,  the 
whole  limb  having  been  previously  secured 
from  the  action  of  the  instrument  by  a piece 
of  board  wider  than  the  limb  itself,  placed  ou 
the  opposite  side  to  the  tourniquet,— by  which 
means  the  tumour  alone  will  be  compressed. 
(Freer.) 

The  compressor  of  Dupuytren,  which  is 
usually  employed  in  France,  consists  of  a 
semicircle  of  solid  steel,  having  at  one  extre- 
mity a large  concave  cushion  adapted  to  the 
posterior  part  of  the  limb  opposite  to  the 
diseased  artery,  and  at  the  other  extremity 
there  is  a pad  which  can  be  brought  near  to 
the  cushion  or  removed  from  it  by  means  of  a 
spiral  spring  and  screw.  The  pad  is  to  be 
applied  upon  the  artery,  so  that  by  turning 
the  screw  the  requisite  degree  of  pressure  is 
made,  and  is  confined  to  the  two  opposing 
points  of  the  limb  on  which  the  cushion  or 
pad  is  placed.  When  the  screw  is  tightened, 
the  instrument  may  be  employed  either  for 
making  the  necessary  degree  of  compression 
on  the  tumour,  or  on  the  artery  above,  or 
below  the  aneurism,  as  may  be  deemed  most 
advisable. 

An  easy  mode  of  applying  compression 
upon  an  aneurismal  tumour  may  be  accom- 
plished, by  spreading  a layer  of  plaster  of  Paris 
on  the  surface  of  the  tumour  upon  which  a 
moderate  degree  of  pressure  is  to  be  after- 
wards made  with  a bandage.  Besides  the  pres- 
sure effected  by  the  bandage,  there  is  a certain 
degree  of  compression  produced  by  the  con- 
traction which  takes  place  in  plaster  of  Paris 
during  its  consolidation  : at  intervals  of  a 
few  days  the  plaster  should  be  removed  and 
a new  coating  applied.  By  this  means,  Mr. 
Bennett  Lucas  cured  a popliteal  aneurism, 
without  causing  the  degree  of  pain  which 
usually  is  created  by  the  other  modes  of  ap- 
plying pressure. 

Compression  on  the  capillary  side  of  the 
tumour  has  also  been  proposed,  and  the  plan 
was  once  adopted  in  a case  of  inguinal  aneur- 
ism, but  the  force  of  the  pulsations  in  the 
tumour  were  increased  to  such  a degree  as  to 
render  this  mode  of  treatment  inadmissible. 
( Vernet .) 

The  most  common  mode  of  using  pressuro 
for  the  cure  of  an  external  aneurism  is  by  the 
compression  of  the  whole  limb,  and  it  is  of 
importance  to  bear  in  mind  that  pressure  thus 
employed,  whilst  it  diminishes  the  momentum 
of  the  blood  in  the  diseased  artery,  must  not 
be  carried  to  such  a degree  as  to  interrupt  the 
circulation  in  the  other  arteries  of  the  limb, 
or  that  of  the  veins  and  absorbents ; and 
above  all,  in  the  nerves.  Any  undue  pressure 
upon  the  arteries  will  be  the  means  of  pre- 
venting a sufficient  quantity  of  arterial  blood 
being  circulated  for  the  nourishment  of  the 
limb,  and  if  the  absorbents  be  compressed, 
and  the  venous  circulation  interrupted,  the 
limb  will  become  oedematous  ; and  if  pressure 
he  made  upon  any  of  the  nervous  trunks,  the 
pain  will  be  so  great  as  to  render  a continu- 


ance of  the  practice  inadmissible.  This  gene- 
ral compression  of  the  limb  is  best  effected  by 
applying  a roller  firmly,  but  not  tightly,  com- 
mencing at  the  extremities  of  the  toes  and 
fingers,  and  extending  it  above  the  aneurismal 
tumour.  But,  before  the  compression  is  ap- 
plied to  the  tumour  a compress  ought  to  be 
placed,  not  only  upon  the  aneurism,  but  over 
the  trajet  of  the  diseased  artery  on  its  capil- 
lary side.  The  bandages  may  be  kept  moist- 
ened with  astringent  lotions,  and  the  curative 
effects  of  this  compression  are  to  be  assisted 
by  the  complete  rest  of  the  limb,  the  evacu- 
ating treatment,  the  horizontal  posture,  and 
all  such  means  as  diminish  the  force  of  the 
blood’s  circulation. 

Compression,  in  whatever  mode  it  may 
have  been  successfully  applied,  has  been  sup- 
posed to  cure  an  aneurismal  tumour  when 
small  and  of  recent  formation,  by  causing  the 
sides  of  the  artery  to  come  in  contact,  and 
thus  obliterating  the  tumour  ; whereas,  when 
an  aneurism  is  of  a large  size,  and  of  long 
standing,  compression  cures  the  disease  either 
by  obstructing  the  circulation  in  the  diseased 
vessel,  or  by  diminishing  the  force  of  the  cur- 
rent of  the  blood  in  the  tumour,  and  thus  per- 
mitting the  coagulation  of  the  blood  to  pro- 
ceed more  rapidly. 

In  all  cases  of  external  aneurism,  where 
there  are  no  inflammatory  symptoms  or  ten- 
derness of  the  swelling,  or  where  these  have 
been  completely  subdued  by  local  as  well  as 
general  remedies,  compression  may  then  be 
considered  as  particularly  applicable  ; but  on 
the  contrary,  when  the  tumour  is  tender  to 
the  touch  and  accompanied  with  inflammation, 
any  mode  of  using  compression  is  highly  im- 
proper ; indeed,  if  employed  under  such  cir- 
cumstances, it  will  aggravate  the  disease  which 
it  is  intended  to  remedy.  Even  under  the 
most  favourable  circumstances,  the  cure  of  an 
external  aneurism  by  compression  will  gene- 
rally be  found  to  be  attended  with  many  diffi- 
culties, and  hence  the  number  of  cures  which 
have  been  performed  by  this  mode  of  treat- 
ment variously  modified  have  been  compara- 
tively few,  and  the  successful  results,  unfortu- 
nately so  uncertain,  have  seldom  been  ob- 
tained without  causing  much  suffering. 

A certain  degree  of  compression  may,  in 
some  cases,  be  employed  with  great  advan- 
tage to  diminish  the  tension  of  the  integuments, 
and  may  prolong  the  continuance  of  life  by 
preventing  the  bursting  of  the  tumour.  For 
such  a purpose  an  external  aneurism  may  be 
covered  over  with  strips  of  adhesive  plaster, 
and  these  may  be  applied  in  such  a manner  as 
not  only  to  form  a protection  to  the  parietes 
of  the  t umour  by  giving  them  additional  thick- 
ness, but  they  may  be  applied  so  firmly,  and 
cover  the  tumour  in  such  a variety  of  direc- 
tions, as  even  to  diminish  its  bulk  as  well  as  to 
resist  its  further  distension  from  the  impetus 
of  the  blood. 

OPERATIONS  FOR  ANEURISM. 

By  far  the  most  certain  mode  of  curing  an 
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external  aneurism,  when  it  can  be  with  propriety 
adopted,  consists  in  obstructing  the  flow  of 
blood  in  the  tumour  by  applying  a ligature  on 
the  diseased  vessel.  Until  the  time  of  Hun- 
ter, the  operations  for  the  cure  of  aneurism 
were  not  only  extremely  dangerous  and  un- 
certain in  their  results,  but  were  only  applica- 
ble to  the  disease  in  a few  of  the  arteries 
of  the  body.  One  mode  of  operating  con- 
sisted in  removing  the  contents  of  an  aneur- 
ism, and  then  applying  the  actual  cautery  or 
graduated  compresses  to  the  extremities  of  the 
artery  in  the  sac,  and  retaining  them  in  that 
position  by  adequate  pressure  with  a bandage, 
until  there  was  no  longer  any  risk  of  haemor- 
rhage ; the  sac  was  afterwards  filled  up  by  the 
process  of  granulation.  Another  method  em- 
ployed by  the  older  surgeons  was,  to  make  an 
incision  into  the  aneurismal  sac,  remove  the 
coagula  of  blood  contained  within  it,  and  then 
endeavour  to  tie  the  bleeding  extremities  of 
the  vessel  with  a ligature.  These  operations, 
independently  of  the  great  difficulty  in  their 
execution,  gave  rise  to  numerous  bad  con- 
sequences, which,  in  a great  majority  of  cases, 
where  they  were  performed,  led  to  a fatal 
termination. 

There  are  three  different  modes  of  operat- 
ing now  employed  for  the  treatment  of  aneur- 
ism, and  the  choice  of  each  method  depends 
on  the  particular  artery,  or  on  the  particular 
portion  of  the  artery  which  has  become  aneur- 
ismal. 

They?;\sZ  of  these  modes  of  operating,  con- 
sists in  completely  obstructing  the  circulation, 
by  placing  a ligature  on  the  diseased  artery, 
between  the  aneurismal  tumour  and  the  heart, 
or  on  the  cardiac  side  of  the  tumour.  The 
second  consists  in  obstructing  the  circulation 
through  an  aneurism,  by  placing  a ligature  on 
the  diseased  artery  between  the  aneurism  and 
the  capillaries,  or  on  the  distal  side  of  the 
tumour ; whilst  the  third  mode  of  operating 
consists  in  not  completely  obstructing  the 
circulation  of  the  blood  within  the  sac,  but  in 
diminishing  its  impetus,  by  placing  a ligature 
on  one  of  the  branches  of  the  diseased  ar- 
tery on  the  capillary  side  of  the  tumour. 

The  object  to  be  effected  by  these  different 
operations  is  either  to  form  a complete  barrier 
to  the  circulation  of  the  blood  in  the  tumour, 
or  to  diminish  the  impetus  of  the  circulation 
to  such  a degree  as  shall  permit  the  blood 
within  the  sac  to  coagulate. 

When  by  any  of  these  proceedings  the  an- 
eurismal sac  becomes  filled  with  a coagulum 
of  red  blood,  a fibrinous  concretion  is  sub- 
sequently formed,  and  in  proportion  as  the 
fibrine  is  deposited,  so  is  the  coagulated  blood 
absorbed ; and  the  concreted  fibrine  in  its  turn 
is  gradually  diminished  in  quantity,  the  sides 
of  the  sac  approximate  and  coalesce,  and  ulti- 
mately the  aneurismal  tumour  is  greatly  re- 
duced in  bulk,  and  is  converted  into  a firm, 
solid,  fibrous  knot. 

The  first  mode  of  operating,  or  that  which 
consists  of  applying  a ligature  on  the  trunk  of 
the  aneurismal  artery  on  the  cardiac  side  of 


the  tumour,  was  proposed  and  successfully 
adopted  by  John  Hunter. 

The  second  mode  of  operating,  or  the  ap- 
plication of  a ligature  on  the  distal  or  capillary 
side  of  the  tumour,  was  suggested  but  never 
executed  by  Brasdor. 

The  third,  which  consists  in  placing  a liga- 
ture on  one  of  the  branches  of  the  diseased 
artery  on  the  capillary  side  of  the  tumour,  was 
first  suggested  and  executed  by  the  author  of 
this  article. 

These  three  different  modes  of  operating 
arc  further  explained  in  this  diagram  (fig.  64). 


Fig.  64. 


In  the  first,  a ligature  is  placed  on  an  arterial  trunk  on 
the  cardiac  side  of  an  aneurismal  tumour.  In  tire 
second,  is  represented  a ligature  placed  upon  an  ar- 
terial trunk  on  the  distal  or  capillary  side  of  an  aneu- 
rism. And  the  third  shows  the  ligature  placed  upon 
only  one  branch  of  the  diseased  artery. 

We  need  only  mention  Anel’s  mode  of 
operating  as  matter  of  history,  as  no  British 
surgeon  ever  thinks  of  resorting  to  it  at  the 
present  day.  But  if  a surgeon  should  be  so 
unfortunate  as  to  open  an  aneurismal  sac 
through  mistake,  the  steps  resorted  to  in  this 
method  will  afford  him  his  readiest  resource 
against  an  immediate  fatal  termination.  He 
should  at  once  remove  the  coagula,  and  tie 
the  mouths  of  the  vessel,  or  plug  up  the  ca- 
vity in  the  most  effectual  way  he  can.  The 
cases  of  this  kind  that  have  been  thus  success- 
fully treated,  are  by  no  means  few  in  number. 
It  may  be  here  added,  that  in  cases  where  the 
sac  is  large,  nature  will  discharge  the  coa- 
gula by  the  formation  of  an  eschar,  the  cavity, 
after  suppurating,  being  filled  up  by  granula- 
tions. 

Hunter's  mode  of  operating. — The  operation 
for  the  cure  of  aneurism  suggested  by  the 
ingenious  Hunter,  in  1785,  has  been  justly 
considered  as  one  of  the  greatest  improve- 
ments which  the  history  of  surgery  presents. 
That  operation,  consisting  as  I have  already 
stated,  in  placing  a ligature  on  the  arterial 
trunk,  between  the  aneurismal  tumour  and 
the  heart,  and  at  a distance  from  the  aneur- 
ism, put  an  end,  in  a great  degree,  to  the 
severity  and  danger  attaching  to  the  modes 
of  operating  which  until  that  time  had  been 
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adopted  for  the  cure  of  the  disoasc.  It  was  now 
no  longer  necessary  to  lay  open  the  cavity  of 
the  aneurism,  or  to  place  a ligature  on  a por- 
tion of  a vessel,  perhaps  unsound ; the  diffi- 
culties of  securing  the  mouths  of  the  denuded 
artery  were  altogether  avoided,  and  the  parts 
deprived  of  their  due  supply  of  blood,  in  con- 
sequence of  the  obliteration  of  the  arterial 
trunk,  are  immediately  and  abundantly  sup- 
plied by  the  anastomosing  vessels.  The  inno- 
vation of  Hunter  was  no  rash  or  blind  expe- 
riment : adhesion  and  absorption,  principles 
which  he  had  so  ably  developed,  were  the 
physiological  resources  on  which  he  relied, 
and  the  application  of  a ligature  on  the  sound 
part  of  an  artery,  and  at  a distance  from  the 
aneurismal  tumour, may  be  considered  as  natural 
a result  of  his  admirable  labours,  as  the  principle 
itself  of  healing  wounds,  by  the  first  intention. 
Hunter,  having  established  the  soundness  of 
his  principle  of  operating  for  popliteal  an- 
eurism, by  obliterating  the  superficial  femoral 
artery,  others  were  emboldened,  more  par- 
ticularly some  surgeons  in  this  country,  to 
adopt  the  same  principle  in  other  aneurismal 
arteries,  and  thus  modern  surgery  has  been 
lately  enriched  by  a series  of  bold  opera- 
tions for  the  cure  of  aneurism,  ligatures  hav- 
ing been  successively  placed  on  arterial  trunks 
of  the  first  order  in  magnitude.  Thus  Aber- 
nethy  placed  a ligature  on  the  carotid  artery, 
and  afterwards  on  the  trunk  of  the  external 
iliac  in  an  aneurism  of  the  inguinal  artery  ; 
— Keate  tied  the  subclavian  artery  for  the 
cure  of  an  axillary  aneurism  ; — Mott,  of  New 
York,  applied  a ligature  to  the  innominata  ; — 
and,  finally,  Cooper  placed  a ligature  on  the 
aorta  itself. 

Unavvare  of  the  restorative  powers  of  the 
economy,  and  of  the  office  which  the  inoscu- 
lating branches  of  the  arterial  system  are 
capable  of  performing  when  the  circulation 
through  a trunk  is  obstructed,  the  possibility 
of  a limb  being  nourished,  after  the  circulation 
through  so  large  a vessel  as  the  femoral  artery 
became  obstructed,  had  never  been  contem- 
plated, until  it  was  proposed  by  Hunter  to  place 
a ligature  on  that  vessel  for  the  cure  of  popli- 
teal aneurism.  This  principle  of  operating  was, 
indeed,  more  especially  applicable  to  the  treat- 
ment of  an  aneurism  of  the  popliteal  artery, 
because  here  the  old  operations  must  have 
been  very  difficult  to  execute  ; whereas  the 
ligature  could  be  placed  with  great  facility 
on  the  superficial  femoral  artery,  and  at  a con- 
siderable distance  from  the  tumour.  Accord- 
ingly, when  this  mode  was  employed  in  an 
aneurism  of  the  popliteal  artery,  though  Hun- 
ter made  use,  as  we  now  know,  of  an  unneces- 
sary number  of  ligatures,  without  tightening 
any  one  of  them  in  a secure  manner,  the  new 
operation  was  successful,  and  has  since  been 
universally  performed  in  all  cases  of  external 
aneurism,  where  a ligature  can  be  placed  on 
the  cardiac  side  of  the  tumour. 

If  a ligature  be  applied  on  an  arterial  trunk 
on  the  cardiac  side  of  an  aneurism,  the  first 
effect  of  the  operation  is  to  cause  a com- 
plete stoppage  of  the  circulation  of  the  blood 


within  the  sac — unless  under  some  particular 
circumstances  which  will  be  hereafter  men- 
tioned. The  blood  then  becomes  stagnated, 
its  coagulation  readily  takes  place,  and  not 
only  does  the  blood  contained  in  the  artery 
between  the  ligature  and  the  tumour,  and  that 
contained  within  the  tumour  itself,  undergo 
this  change,  but  likewise  the  portion  which 
is  contained  between  the  tumour  and  the  first 
inosculating  branch  on  the  capillary  side  of 
the  aneurism  is  coagulated.  The  circulation  of 
the  blood  within  the  tumour  having  ceased, 
and  its  contents  having  coagulated,  the  pro- 
gress of  the  disease  is  now  arrested,  and  the 
tumour,  in  place  of  increasing,  diminishes  in 
bulk,  and  the  whole  of  the  coagulated  blood 
is  absorbed.  A concretion  of  fibrine  is  after- 
wards formed  within  the  sac  and  obstructed 
portion  of  the  artery,  the  sides  of  the  sac  as 
well  as  those  of  the  vessel  gradually  coalesce, 
and  ultimately  their  cavities  are  obliterated. 

Whilst  these  changes  are  going  on  within 
the  sac,  important  changes  are  also  taking 
place  in  the  inosculating  or  anastomosing  ves- 
sels. No  sooner  is  the  ligature  placed  on 
the  arterial  trunk  than  an  immediate  altera- 
tion takes  place  in  the  current  of  the  blood. 
The  increased  impulse  which  is  necessarily 
given  to  the  heart’s  action,  from  the  additional 
stimulus  it  receives  by  the  increase  in  the 
quantity  of  its  arterial  blood,  in  consequence 
of  the  supply  to  a large  trunk  being  obstructed, 
will  assist  in  propelling  the  blood  with  greater 
vigour  into  the  inosculating  branches,  so  that 
they  are  at  once  enabled  to  fulfil  the  offices 
of  the  obstructed  vessel,  and  abundantly  to 
supply  the  limb  with  blood. 

I have  stated  that  the  defective  supply  of 
blood  in  a limb,  caused  by  the  obstruction  of 
an  arterial  trunk  from  the  application  of  a 
ligature,  is  immediately  balanced  by  the  en- 
largement of  the  anastomosing  vessels.  That 
an  increase  in  the  size  of  the  inosculating 
branches  takes  place  as  I have  already  stated, 
at  least,  to  a certain  extent,  almost  instantly 
after  the  trunk  has  been  obstructed,  is  proved 
by  an  interesting  circumstance,  which  I had 
first  an  opportunity  of  observing  in  a child 
on  whom  I placed  a ligature  on  the  external 
carotid  artery.  Immediately  after  the  opera- 
tion, the  branches  of  the  temporal  and  occi- 
pital arteries  of  the  opposite  side  of  the  head 
could  be  distinguished  through  the  delicate 
integuments,  enlarging,  becomingtortuous,  and 
apparently  circulating  their  contents  with  ad- 
ditional vigour. 

To  fulfil  the  office  of  a large  arterial  trunk, 

I have  also  mentioned  that  many  anastomosing 
arteries  appear  at  first  to  lend  their  assistance, 
but,  sooner  or  later,  the  function  of  the  ob- 
structed vessel  is  performed  by  a very  few  in- 
osculating branches,  these  acquiring  a larger 
and  larger  size  in  proportion  to  the  diminu- 
tion in  their  number.  The  dissections  of 
limbs,  on  the  main  arteries  of  which  ligatures 
had  been  placed  at  different  periods  before 
death,  point  out  those  changes  in  the  anasto- 
mosing vessels,  and  how"  the  new  chan- 
nels become  gradually  diminished  in  number. 
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In  one  ease,  where  the  limb  had  been  ampu- 
tated some  years  after  the  femoral  artery  had 
been  tied  for  a popliteal  aneurism,  an  artery 
was  found  of  apparently  equal  magnitude,  and 
in  the  site  of  the  original  vessel.  On  examin- 
ing the  inferior  extremity  of  a subject  in  the 
dissecting-room,  of  which  no  previous  history 
was  known,  about  three  inches  of  the  superfi- 
cial femoral  artery  was  obliterated,  being  con- 
verted into  a ligamentous  cord,  in  which  there 
was  no  trace  of  a canal.  The  place  ot  this 
artery  was  chiefly  supplied  by  one  of  the 
branches  of  the  profunda,  the  others  not  being 
much  increased.  This  branch  was  equal  in 
size  to  the  superficial  femoral  in  the  opposite 
limb,  and  in  the  lower  part  of  the  thigh  had 
nearly  the  same  course  with  the  remains  of 
the  superficial  femoral,  excepting  that  it  did 
not  pass  through  the  sheath  fortned  for  the 
superficial  femoral  by  the  adductor  longus  and 
vastus  internus  muscles 1. 

When  the  Hunterian  operation  for  the  cure 
of  aneurism  was  first  contemplated,  it  was  un- 
dertaken on  the  principle  that  it  would  be 
followed  by  a complete  stoppage  of  the  circu- 
lation of  the  blood  in  the  tumour.  In  some 
of  the  cases  of  popliteal  aneurism,  however, 
which  were  operated  on  by  Hunter  himself, 
and  related  by  Home  in  the  Transactions  of 
the  Society  for  the  Improvement  of  Medical 
and  Chirurgical  Knowledge,  it  is  stated  that  the 
tumour  in  the  ham  continued  to  pulsate  for  a 
considerable  time  after  the  ligature  had  been 
placed  on  the  superficial  femoral  artery  ; and 
the  conclusion  he  drew  from  that  fact  was, 
“ that  simply  taking  off  the  force  of  the  circu- 
lation from  the  aneurismal  artery  is  sufficient 
to  effect  a cure  of  the  disease,  or  at  least  to 
put  a stop  to  its  progress,  and  to  leave  the 
parts  in  a situation  from  which  the  actions  of 
the  animal  economy  are  capable  of  restoring 
them  to  their  natural  state.” 

Subsequent  observations  have 
shown,  that  the  circulation  in  an 
aneurismal  tumour  may  be  con- 
tinued, after  the  trunk  has  been 
tied,  in  two  ways  ; — the  one,  in 
consequence  of  a branch  or 
branches  passing  from  that  por- 
tion of  the  vessel  situated  be- 
tween the  ligature  and  the  heart 
continuing  open  and  communi- 
cating by  anastomosis  with  other 
trunks  ; the  other,  by  branches 
coming  off  from  the  artery  at 
the  distal  side  of  the  tumour, 
which  branches  anastomose  with 
other  trunks.  But  in  whatever 
mode  the  circulation  may  have 
been  kept  up  in  the  sac,  the 
diminution  in  its  force  caused 
by  tying  the  diseased  trunk  is 
sooner  or  later  sufficient  to  in- 
sure the  ultimate  consolidation  of 
the  aneurismal  tumour,  except, 
as  I have  already  stated,  in  a 
very  few  cases,  wherein,  in  con- 
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sequence  of  some  unusual  distribution  of  the 
arteries  the  current  of  blood  in  the  aneurism 
continues  to  such  a degree  as  not  to  permit 
either  the  coagulation  of  the  blood,  or  the 
formation  of  a fibrinous  concretion  sufficient 
for  that  purpose. 

Fig.  65,  presents  an  anomalous  distribution  of  the. 
femoral  artery ; a is  the  profunda ; b and  c tiro 
branches , into  which  the  femoral  artery  is  divided  ; 
on  one  of  which  a ligature  was  placed  at  d ; e and  f 
is  the  aneurismal  tumour  of  the  popliteal  artery. 

Brasdor  s mode  of  operating. — Those  aneuris- 
mal swellings  which  were  so  situated  that  the 
knife  of  the  surgeon  could  not  reach  the 
artery  between  the  tumour  and  the  heart, 
being  still,  however,  considered  incurable, 
Brasdor,  a professor  of  the  ancient  school  of 
surgery,  in  Paris,  was  led  to  propose  a mode 
of  operating  which  he  conceived  might  be  ap- 
plicable to  some  of  those  cases  where  the 
Hunterian  operation  was  impracticable.  The 
operation  suggested  by  Brasdor  was  to  place 
the  ligature  on  an  aneurismal  artery  upon  the 
capillary,  in  place  of  the  cardiac  side  of  the 
tumour,  in  cases  where  no  branch  would 
intervene  between  the  ligature  and  the  sac. 
Dessault  was  in  the  habit  of  mentioning  this 
proposal  in  his  public  lectures,  and  stated  it 
as  his  opinion,  that  in  a case  of  aneurism, 
where  the  position  of  the  tumour  was  such  as 
to  render  the  Hunterian  operation  impracti- 
cable, Brasdor’s  proposal  might  be  worthy  of 
trial.  But  neither  this  justly  celebrated  sur- 
geon, nor  Brasdor  himself,  ever  embraced  an 
opportunity  of  performing  it ; and  it  was 
Deschamps,  their  contemporary,  who  first 
executed  this  new  operation,  though  it  was 
undertaken  by  him  under  the  most  unfavour- 
able circumstances. 

“ A man  sixty  years  of  age  had,  in  the  supe- 
rior part  of  his  thigh,  an  aneurism  seventeen 
inches  in  circumference,  and  there  was  not 
above  a finger’s  breadth  between  the  tumour 
and  Poupart’s  ligament.  Deschamps  pro- 
posed to  put  a ligature  on  the  artery  on  the 
capillary  side  of  the  tumour,  hoping  that  the 
stagnation  of  the  blood  would  cause  its  coagu- 
lation. The  operation  was  performed,  but 
was  tedious  and  difficult  on  account  of  the 
pulsations  of  the  artery  not  being  distin- 
guished. The  progress  of  the  tumour,  which 
had  been  very  marked  immediately  previous 
to  the  operation,  increased  so  much  after  it, 
that  upon  the  fourth  day  its  rupture  appeared 
at  hand.  It  was  then  decided  to  adopt  a 
second  operation,  and  to  tie  the  artery  ac- 
cording to  the  ordinary  method,  notwithstand- 
ing all  the  considerations  which  had  formerly 
prevented  its  being  done.  Compression  was 
made  against  the  pubes  ; and  alter  opening 
the  aneurismal  sac,  two  ligatures  were  placed, 
one  above  and  the  other  below  the  opening  in 
the  artery ; the  haemorrhage  was  very  great 
during  the  operation,  and  the  patient  died  in 
eight  hours.” 

Sir  Astley  Cooper  was  the  next  who  made 
trial  of  this  operation  of  Brasdor’s,  in  a case  of 
aneurism  of  the  external  iliac  artery,  which 
extended  into  the  abdomen  so  high  as  to  ren- 
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der  it  impracticable  to  tie  the  vessel  on  the 
cardiac  side  of  the  tumour.  A ligature  was, 
therefore,  placed  on  the  common  trunk  of  the 
femoral  artery  between  the  origins  of  the 
epigastric  arteries  and  the  profunda.  The 
pulsation  of  the  tumour  continued,  but  its 
bulk  did  not  increase  after  the  operation.  On 
the  contrary,  it  diminished  so  much  that  it 
was  conceived  if  it  continued  to  diminish  it 
might  then  have  been  possible  to  have  tied 
the  internal  iliac  artery  on  the  cardiac  side  of 
the  tumour.  The  aneurism,  however,  burst, 
and  the  patient  died  in  consequence  of  an  ex- 
travasation of  blood  in  the  adjacent  cellular 
membrane. 

These  two  were  the  only  cases  during  a 
period  of  more  than  forty  years,  in  which 
this  mode  of  operating  for  aneurism  had  been 
adopted ; and  from  the  unfortunate  results 
with  which  they  were  followed,  the  operation 
of  Brasdor  fell  into  disrepute,  and  an  attempt 
was  even  made  to  turn  it  into  ridicule. 

“ I cannot  conceive,”  says  Burns,  “ a more 
futile  idea  than  to  suppose  that  such  an  ope- 
ration could  possibly  tend  to  prevent  the 
growth  of  an  aneurismal  sac  : one  might 
readily  believe  that  it  may,  by  preventing  the 
blood  from  passing  freely  through  the  tumour, 
cause  it  to  enlarge  more  rapidly  than  before. 
That  it  would  occasion  a firm  coagulum  of  the 
contents  of  the  aneurism,  and  consequently 
enlargement  of  the  anastomosing  branches  ; a 
diversion  of  blood  from  the  tumour  is  what 
one  would  hardly  expect,  and  least  of  all 
would  any  one  imagine,  that  Dessault  would 
have  been  the  projector  of  such  a doctrine, 
and  Deschamps  the  first  to  put  it  to  the  test 
of  experiment.  In  doing  this,  the  latter  had 
no  reason  to  boast  of  his  dexterity,  nor  could 
he  say  more  of  his  success.  Indeed,  all  cir- 
cumstances considered,  there  is  no  point  in 
the  treatment  of  aneurism,  which  should  be 
more  decidedly  reprobated  than  this  : it  is 
absurd  in  theory,  and  experience  proves  that 
it  is  ruinous  in  practice.” 

Opposed,  however,  to  this  opinion,  Hodg- 
son, in  his  Treatise  on  the  Diseases  of  the 
Arteries,  a work  which  has  been  justly  esteem- 
ed one  of  the  most  useful  contributions  to 
modern  surgery,  advanced  a very  different 
opinion  of  the  proposal  of  Brasdor.  “ From 
these  observations,”  remarks  that  learned 
writer,  “ I think  we  may  conclude  that  the 
effect  of  tying  an  artery  immediately  below 
(on  the  capillary  side)  an  aneurism,  in  a case 
where  no  branches  originate  from  the  sac,  or 
from  the  artery  between  the  ligature  and  the 
tumour  has  not  hitherto  been  determined  by 
experience.  The  termination  of  the  two 
cases  in  which  this  practice  has  been  tried  by 
no  means  destroys  the  probability  of  a happy 
result  under  other  circumstances.  There  is 
strong  reason  to  believe,  that  if  no  branch 
originated  from  the  aneurism,  or  from  the 
artery  below  the  aneurism,  the  blood  would 
coagulate  in  the  tumour,  and  that  a cure 
would  be  accomplished  by  the  absorption  of 
this  coagulum  and  the  subsequent  contraction 


of  the  sac.  The  principle  upon  which  a cure 
is  expected  to  follow  this  mode  of  operating 
is  the  same  as  that  upon  which  varicose  veins 
are  cured  by  tying  the  superior  part  of  the 
vessel.  The  obstructed  blood  coagulates  in 
the  dilated  vein  ; the  coagulum  is  absorbed  ; 
the  cyst  contracts  ; and  the  disease  is  cured.” 

All  speculation  on  the  effect  of  Brasdor’s 
operation  was,  however,  set  at  rest,  a favour- 
able opportunity  having  occurred  to  myself 
in  1825,  of  performing  an  operation  on  this 
principle,  in  'a  case  of  Carotid  aneurism1.  A 
female,  seventy-five  years  of  age,  having  been 
for  three  months  afflicted  with  anomalous 
pains  in  the  neck,  and  great  difficulty  in  respi- 
ration ; after  a violent  fit  of  coughing  she 
perceived  a swelling  on  the  right  side  of  her 
neck,  a little  above  the  clavicle.  The  tumour 
had  all  the  characters  of  a diffused  aneurism 
of  the  carotid  artery,  and  had  become  so  large 
that  it  was  quite  impracticable  to  tie  the  ves- 
sel on  the  cardiac  side  of  the  tumour,  so 
closely  did  it  come  in  contact  with  the  cla- 
vicle. The  tumour  continued  to  increase, 
and  on  the  eleventh  day  after  it  was  first  ob- 
served it  had  acquired  a formidable  aspect, 
the  skin  covering  the  scapular  portion  having 
become  very  red  and  painful,  the  pulsation, 
which  was  very  strong  throughout  the  whole 
swelling,  being  here  particularly  so ; the  pa- 
rietes  feeling  extremely  thin,  and  appearing 
as  if  ready  to  give  way. 

The  patient’s  life  being  in  the  most  immi- 
nent danger,  it  forcibly  struck  me  that  it 
might  be  expedient  to  tie  the  carotid  artery 
on  the  capillary  side  of  the  tumour.  There 
were  circumstances  wrhich  made  this  case  par- 
ticularly favourable  for  resorting  to  such  a 
measure  ; the  aneurism  had  been  but  recently 
formed  ; the  patient,  though  far  advanced  in 
years,  was  in  all  other  respects  healthy.  Be- 
sides, the  diseased  artery  was  most  favourable 
for  the  trial  of  Brasdor’s  operation,  no  branches 
being  sent  off  from  the  common  carotid  until 
it  divides  into  the  external  and  internal,  the 
process  of  coagulation  would  not  be  inter- 
rupted by  the  circulation  through  any  col- 
lateral branch  in  immediate  contiguity  with 
the  aneurism.  The  operation  also  appeared 
practicable  in  this  instance,  as  the  aneurism, 
though  large,  still  left  sufficient  space  for  the 
application  of  a ligature  between  the  tumour 
and  the  division  of  the  artery. 

There  was  no  particular  difficulty  in  reach- 
ing the  artery,  but  what  might  have  been  an- 
ticipated from  its  great  depth,  from  the 
necessary  limits  of  the  incision,  and  from  the 
numerous  large  veins  which  were  to  be 
avoided,  particularly  one  branch  that  extended 
across  the  middle  of  the  incision  to  the  inter- 
nal jugular.  The  vessel  appearing  to  be 
healthy,  one  ligature  was  firmly  tied  round  it, 
as  close  to  the  tumour  as  the  incision  would 
admit ; and  the  lips  of  the  wound  were 

1 Case  of  Carotid  Aneurism,  successfully  treated  by 
tying  the  Artery  beyond  the  Tumour,  by  James  Ward- 
rop,  Trans,  of  Med.  Chir.  Society,  1825. 
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stitched  together.  The  aneurismal  tumour 
itself  was  covered  with  adhesive  plaster  in 
order  to  protect  the  tender  skin,  and  at  the 
same  time  to  keep  up  a certain  degree  of 
pressure  ; as  I expected  that  the  resistance  to 
the  circulation  which  the  ligature  would  ne- 
cessarily occasion,  might,  for  a short  while  at 
least  after  its  application  be  followed  by  an 
increase  in  the  size  of  the  tumour.  Instead 
of  which  there  was  an  immediate  diminution 
of  its  bulk,  which  was  marked  by  a consider- 
able corrugation  of  the  skin  at  the  base  as 
well  as  a decrease  in  its  redness.  The  patient 
passed  the  night  after  more  comfortably  than 
that  previous  to  the  operation. 

A progressive  diminution  in  the  bulk  of  the 
aneurism,  and  in  the  strength  of  its  pulsations 
took  place,  so  that  on  the  fourth  day  after  the 
operation  it  seemed  to  have  diminished  nearly 
one-third  ; the  upper  and  tracheal  portion  had 
lost  all  pulsation,  and  only  the  scapular  por- 
tion retained  an  obscure  undulatory  thrill. 
The  integuments,  which  had  lost  their  redness, 
now  became  more  inflamed,  and  during  the 
fifth  and  sixth  days  there  was  a distinct  in- 
crease in  the  size  of  the  tumour,  and  it  pulsa- 
ted more  strongly,  which  seemed  partly  owing 
to  several  severe  fits  of  coughing.  This  appa- 
rently unfavourable  change  was,  however,  fol- 
lowed by  a decided  amendment ; for  on  the 
eighth  day  after  the  operation  the  swelling 
again  began  to  diminish,  and  the  pulsation  be- 
came more  obscure,  so  that  on  the  fourteenth 
day  it  was  not  much  larger  than  half  its  bulk 
at  the  time  of  the  operation.  No  pulsation 
could  be  detected  in  any  portion  of  it,  and 
merely  a slight  vibration  was  perceptible  in 
some  parts  which  seemed  to  be  produced  by 
the  pulsations  of  the  contiguous  vessels,  which 
were  now  enlarged,  particularly  the  inferior 
thyroid  artery. 

The  redness  of  the  skin,  however,  con- 
tinued to  increase,  and  that  of  the  scapular 
portion  of  the  tumour  to  become  more  and 
more  of  a purple  colour,  till,  at  last,  ulcera- 
tion commenced  on  its  most  prominent  part. 
Several  considerable-sized  portions  of  coagu- 
lated blood  were  now  discharged  along  with 
some  healthy  pus  through  the  ulcerated  open- 
ing ; and  on  the  twentieth  day  after  the  ope- 
ration the  ulceration  of  the  integuments  had 
closed,  and  nothing  of  the  tumour  remained, 
but  some  wrinkling  of  the  skin,  and  a con- 
siderable degree  of  thickening  of  those  parts 
on  which  the  base  of  the  tumour  had  rested. 
These  symptoms  continued  to  diminish,  and 
at  the  end  of  the  fifth  week  from  the  time  of 
the  operation  the  neck  had  nearly  assumed 
its  natural  form,  a slight  degree  of  inequality 
only  remaining : the  ligature  had  come  away, 
and  the  patient’s  general  health,  on  the  ma- 
nagement of  which  the  greatest  care  had  been 
bestowed,  was  now  completely  re-established. 
This  patient  visited  me  in  perfect  health  four 
years  after  the  operation. 

Since  that  period,  Brasdor’s  mode  of  ope- 
rating has  been  adopted  by  Bush,  Lambert, 
and  Montgomery,  in  cases  of  carotid  aneu- 


rism, and  the  result  of  their  operations  has 
not  only  proved  the  soundness  and  practical 
utility  of  the  principle,  but  has  made  us  ac- 
quainted with  some  remarkable  changes  which 
take  place  in  an  aneurismal  tumour  when  a 
ligature  is  applied  on  the  trunk  of  an  artery 
at  the  distal  side  of  an  aneurism,  and  that 
no  branch  intervenes  between  the  ligature 
and  the  sac, — phenomena  which,  in  many 
respects,  are  quite  different  from  what  had 
generally  been  supposed  as  likely  to  take 
place,  from  any  previous  reasoning  on  the 
subject. 

Had,  indeed,  the  principle  on  which  this 
operation  was  suggested  been  strictly  correct, 
or  were  it  indispensable  for  the  cure  of  an 
aneurism  by  Brasdor’s  mode  of  operating, 
that  no  branches  should  originate  either 
from  the  sac  or  between  the  ligature  and 
the  sac,  it  is  evident  that  practical  utility 
must  have  been  very  limited,  aneurisms 
being  seldom  met  with  in  a situation  where 
this  mode  of  operating  could  be  employed. 
The  carotid  artery  is  perhaps  the  only  vessel 
in  which  an  aneurism  could  occur  wherein 
Brasdor’s  suggestion  could  be  fairly  adop- 
ted,— an  aneurism  which  not  only  is  very 
rarely  met  with,  but  which  had  been  con- 
sidered of  so  formidable  a character  as  to  have 
been  supposed  beyond  the  reach  of  surgery 
until  many  years  after  Brasdor’s  proposal 
had  been  made. 

When,  as  in  Hunter’s  operation,  a ligature 
is  applied  on  an  artery  between  the  aneurism 
and  the  heart,  or  on  the  cardiac  side  of  the 
tumour,  the  whole  mass  of  blood  in  that  part 
of  the  vessel  between  the  ligature  and  the 
tumour,  as  well  as  the  blood  which  is  con- 
tained in  the  tumour  itself  must  cease  to  cir- 
culate, and  the  ligature  has  to  make  a sufficient 
resistance  to  withstand  the  impulse  of  the 
blood  in  the  cardiac  portion  of  the  vessel, 
until  the  internal  clot  and  the  adhesions  of  the 
sides  of  the  artery  at  the  point  of  ligation  are 
sufficient  to  prevent  haemorrhage.  The  blood 
in  the  tumour  itself  then  coagulates,  and  the 
subsequent  diminution,  and  the  consolidation 
of  the  aneurism  afterwards,  take  place  more  or 
less  quickly.  Now  let  us  consider  what  hap- 
pens if  a ligature  be  placed  on  the  capillary  or 
distal  side  of  an  aneurism,  and  in  a case  where 
no  branch  either  passes  directly  into  the  tu- 
mour, or  comes  off  from  the  trunk  of  the 
artery  between  the  tumour  and  the  ligature. 
No  sooner  is  the  ligature  applied  in  such  a case, 
and  the  usual  course  of  the  blood’s  circulation 
interrupted,  than  the  anastomosing  vessels 
dilate,  and  perform  the  function  of  the  ob- 
structed arterial  trunk,  in  like  manner  as  takes 
place  after  the  Hunterian  operation.  It  might 
indeed  have  been  expected,  that  whenever 
the  ligature  was  tied,  the  resistance  thus  given 
to  the  circulation  would  cause  an  increased 
effort  in  the  vessel  to  propel  its  contents,  not 
only  against  the  point  of  resistance  caused 
by  the  ligature,  but  likewise  against  the 
parietes  of  the  sac.  Any  increase  of  impetus 
in  the  blood,  however,  can  only  continue  a 
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very  short  time  ; for  as  I have  previously 
pointed  out,  when  an  artery  is  either  divided  or 
tied,  anastomosing  branches  freely  carry  on  the 
circulation  ; and  the  cases  in  which  the  ope- 
ration of  Brasdor  has  been  performed,  where 
the  tumour  was  large,  prove  that  instead  of  in- 
creasing in  size  after  the  artery  was  tied  on  its 
distal  side,  the  swelling  in  a few  minutes  di- 
minished considerably — a circumstance  which 
was  satisfactorily  ascertained  by  the  skin  which 
covered  it,  and  which  was  tense  and  ready  to 
burst  before  the  operation,  immediately  form- 
ing into  wrinkles  as  soon  as  the  ligature  was 
applied  upon  the  artery.  If  the  current  of 
the  blood  be  thus  turned  into  a new  channel, 
the  aneurismal  sac,  as  well  as  the  portion  of 
the  artery  extending  between  the  aneurism  and 
the  ligature,  will  now  be  in  a passive  state  ; 
and  though  the  blood  may  continue,  for  a cer- 
tain time,  to  be  influenced  by  the  impulse  of  the 
circulation  which  is  carried  on  in  that  part  of 
the  vessel  which  passes  into  the  tumour,  still 
its  current  must  become,  not  only  irregular,  but 
extremely  languid — a condition  which  we  know 
wiil  admit  of  its  being  speedily  coagulated. 
Whenever  the  coagulation  of  the  blood  in  an 
aneurism  does  take  place,  then  the  cure  of  the 
disease  may  be  said  to  be  accomplished  ; a 
fibrinous  concretion  is  deposited,  and  the  sac 
contracts  ; or  if  the  quantity  of  coagulated 
blood  be  very  great,  some  clots  may  be  dis- 
charged through  the  skin  by  a process  of  sup- 
uration,  the  fibrine  formed  within  the  sac  will 
e ultimately  absorbed,  and  the  aneurism  con- 
solidated. 

Let  us  next  consider  the  difference  in  the 
condition  of  the  blood  which  is  contained  in 
an  aneurism,  when  a ligature  has  been  placed 
on  the  cardiac,  as  compared  with  that  in  which 
it  is  found  when  a ligature  has  been  placed  on 
the  distal  or  capillary  side  of  the  tumour.  If 
the  ligature  be  applied  on  the  cardiac  side  of 
an  aneurism,  as  the  blood  cannot  be  propelled 
from  the  sac  through  the  capillaries  of  the 
artery,  which  is  obstructed  by  the  ligature,  it 
must  remain  there  until  it  be  either  absorbed 
or  evacuated  by  a process  of  inflammation  and 
ulceration  of  the  tumour  and  its  adjacent  in- 
teguments. But  when  the  ligature  is  placed 
upon  the  capillary  side  of  an  aneurism,  there  is 
an  immediate  diminution  in  the  bulk  of  the  tu- 
mour, the  fluid  blood  within  it  can  find,  under 
such  circumstances,  a ready  exit  into  the  ar- 
terial trunk,  along  which  it  had  passed,  and 
thus,  again,  it  gets  into  the  circulation,  in  place 
of,  as  in  the  other  case,  having  no  exit  but 
through  the  capillaries  ; and  no  more  blood  can 
be  afterwards  impelled  into  the  tumour,  a new 
channel  for  carrying  on  the  circulation  being 
immediately  established. 

This  diminution  in  the  bulk  of  the  aneur- 
ismal tumour,  a point  so  clearly  established  by 
a reference  to  all  the  cases  wherein  Brasdor’s 
.operation  has  been  employed,  is  one  of  great 
importance,  and  ought  to  be  taken  into  con- 
sideration in  operating  for  aneurism  in  those 
cases  where  the  ligature,  according  to  the 
choice  of  the  surgeon,  may  be  applied,  either 
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on  the  cardiac  or  capillary  side  of  the  tu- 
mour. In  two  cases  of  carotid  aneurism,  where 
the  ligature  was  placed  on  the  cardiac  side  of 
the  sac,  both  patients  died  from  an  increase  in 
the  size  of  the  tumour,  which  took  place  after 
the  operation.  It  would  therefore  seem,  that 
when  the  ligature  is  placed  on  the  cardiac  side 
of  an  aneurism,  the  contents  of  the  sac  are 
not  diminished,  but  a congestion  takes  place 
of  all  the  blood  which  it  may  contain  at  the 
time  of  the  operation  ; whereas,  when  a liga- 
ture is  applied  on  the  capillary  or  distal  side 
of  the  sac,  an  immediate  and  permanent 
diminution  is  produced  in  the  bulk  of  the 
tumour.  In  the  cases  of  carotid  aneurism, 
where  the  ligatures  were  placed  on  the 
cardiac  side  of  the  sac,  the  cause  of  death 
was  attributed  “ to  the  inflammation  of  the 
aneurismal  sac  and  parts  adjacent,  by  which 
the  size  of  the  tumour  became  increased,  so 
as  to  press  on  the  pharynx  and  prevent  deglu- 
tition, and  upon  the  larynx  so  as  to  excite 
violent  fits  of  coughing,  and  ultimately  to  im- 
pede respiration.”  (A.  Cooper .)  This  con- 

gestion and  subsequent  inflammation  of  the 
sac  are  therefore  to  be  considered  as  serious 
evils  attending  the  Hunterian  operation, — evils 
which  are  in  a great  degree  avoided  when  the 
ligature  is  placed  on  the  capillary  side  of  the 
tumour. 

It  is  not  one  of  the  least  important  advan- 
tages of  Brasdor’s  mode  of  operating,  that 
the  risk  of  secondary  haemorrhage  will  be  less 
than  when  the  operation  is  performed  accord- 
ing to  the  method  of  Hunter.  The  ligature, 
it  is  clear,  has  to  fulfil  a very  different  office, 
when  placed  on  the  capillary  side  of  an  aneur- 
ism, from  that  which  is  required  of  it  when 
placed  between  the  aneurism  and  the  heart. 
Instead  of  stemming  a strong  current  of  the 
blood,  until  an  internal  clot  is  formed,  and  the 
sides  of  the  artery  adhere,  the  ligature,  when 
placed  on  the  capillary  side  of  the  sac,  has  to 
make  resistance  to  the  current  of  the  blood 
during  a few  minutes  only,  for  the  blood  re- 
ceiving a new  direction,  the  circulation  in  the 
tumour  becomes  extremely  languid  immedi- 
ately after  the  ligature  is  applied,  as  is  proved 
by  the  instantaneous  diminution  in  the  bulk 
of  the  aneurismal  tumour.  The  blood,  too, 
which  is  contained  in  that  portion  of  the 
artery  between  the  ligature  and  the  sac,  must 
also  stagnate,  and  soon  coagulate,  thus  form- 
ing a complete  barrier  to  all  future  circula- 
tion, and  rendering  any  further  assistance  from 
the  ligature  unnecessary.  So  much  must  this 
be  the  case,  that  were  there  any  useful  pur- 
pose to  be  served  by  it,  the  temporary  ligature 
would  be  particularly  applicable  in  Brasdor’s 
operation. 

In  one  of  the  cases  of  carotid  aneurism, 
where  Brasdor’s  mode  of  operating  was  adopt- 
ed, and  it  is  the  only  one  which  proved  unsuc- 
cessful, the  patient  was  lost  from  haemorrhage  ; 
but  it  is  important  to  remark,  that  the  blood, 
in  this  instance,  escaped  from  the  capillary, 
and  not  from  the  cardiac  orifice  of  the  artery ; 
the  aneurismal  sac,  and  the  portion  of  artery 
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between  the  sac,  and  the  ligature  being  filled 
with  concreted  fibrine,  and  impervious  (fig.  66). 


Fig.  66. 


All  these  changes  in  an  aneurismal  artery,  on  which  a 
ligature  has  been  placed  on  the  capillary  side  of  the 
aneurism,  are  explained  in  this  figure.  From  the 
arch  of  the  aorta  (a)  is  seen  coming  off  the  left  caro- 
tid artery  ( h ),  the  innominata  laid  open  ( d),  a por- 
tion of  the  right  subclavian  (e),  and  above  it  the  an- 
eurismal sac(f)  of  the  carotid  is  laid  open,  in  which 
there  is  a mass  af  firm  coagulum,  filling  up  completely 
the  cardiac  orifice  of  the  sac  ( g ),  and  the  parietes 
of  the  sac  itself  are  much  thichened  with  concreted 
fibrine  : ( j ) and  (h)  are  two  orifices  of  the  artery 
formed  by  the  ulceration  of  the  ligature  ; the  cardiac 
orifice  (h)  being  filled  with  a coagulum,  whilst  the 
capillary  orifice ' (j ) remained  quite  pervious. 

The  ligature,  therefore,  in  this  mode  of  ope- 
rating for  a carotid,  or  any  other  aneurism, 
where  no  branch  comes  off  between  the  sac 
and  point  of  ligation,  has  a double  office  to 
perform,  viz.  to  prevent  the  escape  of  blood, 
both  from  the  cardiac  and  capillary  orifices  of 
the  artery,  and  it  is  evident  that  the  risk  of 
haemorrhage  from  the  cardiac  orifice,  which 
is  so  considerable  in  Hunter’s  operation,  is 
by  no  means  so  great  in  that  of  Brasdor’s. 
But  independently  of  this,  the  fact  itself, 
that  haemorrhage  may  take  place  from  the 
capillary  orifice  in  the  vessel,  whether  the 
ligature  be  applied  on  the  cardiac  or  on  the 
distal  side  of  the  aneurism,  illustrates  the 
change  produced  in  the  state  of  the  circula- 
tion of  the  blood  when  an  arterial  canal  is 
obstructed,  and  it  also  points  out  that  there  is 
a retrograde  motion  of  the  blood  in  the  por- 
tion of  artery  on  the  capillary  side  of  a liga- 
ture, the  branches  of  the  obstructed  trunk 
acquiring  a power  to  transmit  blood  in  a direc- 
tion opposite  to  its  natural  current, — the  re- 


trograde motion  of  the  blood  being  somewhat 
analogous  to  the  anti-peristaltic  motion  of  the 
alimentary  canal.  Indeed,  the  circumstance 
that  there  sometimes  is  a retrograde  motion 
of  the  blood  in  an  artery  on  the  capillary  side 
of  a ligature  deserves  consideration  in  deter- 
mining the  mode  of  applying  ligatures,  there 
being  often  greater  danger  of  secondary  hae- 
morrhage from  the  capillary  than  from  the 
cardiac  orifice  of  the  artery  at  the  point  of 
ligation. 

Nature  employs  the  same  process  to  pre- 
vent haemorrhage  from  both  orifices,  and 
therefore  it  is  requisite  that  a sufficient  portion 
of  the  vessel  should  intervene  between  the 
ligature  and  first  ramification  of  the  artery 
to  permit  the  formation  of  an  internal  clot  on 
both  sides  of  the  ligature. 

The  author’s  mode  of  operating. — When 
speaking  generally  of  the  different  operations 
which  are  employed  for  the  cure  of  aneurism, 

I mentioned  that  besides  the  two  modes  of  ope- 
rating, those  of  Hunter  and  Brasdor,  there  was 
a third,  which  was  suggested  and  executed  by 
myself  in  1827  ; a mode  which  is  more  par- 
ticularly applicable  to  the  treatment  of  aneur- 
isms so  situated  that  neither  the  operation  of 
Hunter  nor  that  of  Brasdor  can  be  performed 
The  operation,  as  has  been  briefly  stated, 
consists  in  placing  a ligature  on  one  of  the 
branches  of  the  diseased  artery  instead  of 
on  the  trunk  of  the  vessel  itself.  I shall  here 
explain  the  principle  of  this  operation,  as 
well  as  the  circumstance  which  led  me  to 
propose  it, — giving  likewise  an  account  of  the 
cases  in  which  it  has  been  performed. 

Though  it  had  been  satisfactorily  shown, 
both  from  certain  symptoms  which  existed 
during-  life  as  well  as  by  an  examination  of  the 
diseased  parts  after  death,  that  a popliteal 
aneurism  could  be  cured  even  when  subse- 
quently to  the  operation  of  tying  the  super- 
ficial femoral  artery  a stream  of  blood  con- 
tinued to  flow  through  the  sac,  still  a know- 
ledge of  that  circumstance  did  not  lead  to  any 
practical  result,  or  any  alteration  in  the  Hun- 
terian mode  of  operating.  The  fact  of  the 
subsidence  of  an  aneurismal  swelling,  and  in 
some  instances  even  of  its  ultimate  consolida- 
tion, were  sufficient  to  warrant  the  general 
adoption  of  Hunter’s  plan. 

The  process  of  a “spontaneous  cure,”  or 
the  means  which  the  economy  employs  to 
prevent  the  bursting  of  an  aneurism,  might 
have,  indeed,  afforded  sufficient  proof  that 
coagulable  lymph,  or  the  fibrine  of  the  blood, 
can  be  deposited  within  the  sac  of  an  aneur- 
ism without  any  very  great  languor  in  the 
circulation,  or  diminution  in  the  momentum  of 
the  blood.  Unless,  perhaps,  in  some  very 
small  aneurisms,  wherein  the  internal  and 
middle  coats  of  the  arterv  remain  entire,  in 
no  case  do  we  ever  find  the  sac  of  an  aneur- 
ism without  a concretion  of  laminated  fibrine. 

The  circumstance  that  an  aneurism  could 

1 On  Aneurism,  with  an  Account  of  a new  Opera- 
tion for  its  Cure,  by  James  Wardrop,  1828. 
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be  cured  by  the  Hunterian  method  of  opera- 
ting’, notwithstanding  a languid  circulation  had 
continued  in  the  sac,  along  with  the  patholo- 
gical facts  here  mentioned,  was  not,  however, 
taken  into  consideration  by  those  surgeons 
who  had  advocated  the  propriety  of  adopt- 
ing Brasdor’s  method  ; on  the  contrary,  they 
imagined  that  a ligature  could  not  be  suc- 
cessfully applied  upon  an  artery  on  the  distal 
side  of  an  aneurism,  if  any  branch  inter- 
vened between  the  ligature  and  the  sac ; 
and  thus  assuming  that  the  mode  by  which 
a ligature  placed  on  an  aneurismal  artery 
cured  the  disease,  could  only  be  by  causing 
a stagnation  and  subsequent  coagulation  of 
blood  within  the  sac,  they  naturally  inferred 
that  a stream  of  blood,  however  small,  through 
the  tumour,  would  prevent  such  coagulation 
taking  place.  Alluding  to  the  case  operated 
upon  by  Deschamps,  and  the  cause  of  its  fail- 
ure, Hodgson  observes : — 

“ If  a stream  continued  to  pass  through  the 
aneurism  into  branches  which  originated  below 
it,  the  blood  contained  in  the  tumour  was 
not  at  rest,  and  consequently  did  not  coagu- 
late ; a cure  could  not,  therefore,  be  expected 
to  ensue  on  the  principle  which  led  to  the 
performance  of  the  operation.”  And  again, 
“ It  must  be  acknowledged,  however,  that  it 
will  be  almost  impossible  in  any  case  to  ascer- 
tain that  no  branch  arises  from  the  sac,  which 
by  continuing  the  circulation  through  the 
latter,  may  defeat  the  objects  of  the  opera- 
tion.” 

From  the  important  pathological  fact,  that 
in  the  processes  which  are  employed  by 
Nature  for  effecting  the  “ spontaneous  cure” 
of  an  aneurism,  and  likewise  from  the  cir- 
cumstance, that  in  some  cases  of  popliteal 
aneurism,  where  the  Hunterian  operation  had 
been  performed,  a complete  stoppage  of  the 
circulation  of  the  blood  within  the  tumour 
had  not  been  required,  it  appeared  to  me  a 
legitimate  conclusion, — that  the  progress  of  an 
aneurism  might  be  arrested,  or  even  the  tu- 
mour consolidated,  by  placing  a ligature  on 
one  of  the  branches  of  a diseased  trunk. 

It  being  admitted  that  a diminution  in  the 
force  of  the  circulation  of  the  blood,  through 
an  aneurismal  sac,  was  sufficient  to  cure  the 
disease,  the  important  question  still  remained 
to  be  determined,— to  what  degree  is  it  re- 
quired to  diminish  the  momentum  of  the  cir- 
culation through  an  aneurism  in  order  to  per- 
mit a fibrinous  concretion  to  be  formed  within 
the  sac  ? 

Here  it  is  of  importance  to  observe  the 
difference  between  a coagulum  of  red  blood 
and  the  concrete  fibrine  formed  within  an 
aneurismal  sac,  as  the  formation  of  each  must 
be  the  result  of  a very  different  process.  The 
word  coagulum,  as  I have  already  noticed 
when  speaking  of  the  anatomical  characters  of 
aneurism,  has  been  commonly  employed  to 
express  both  coagulated  red  blood  and  con- 
creted fibrine,  and,  therefore,  when  we  speak 
of  the  artificial  means  of  effecting  a coagula- 
tion of  the  contents  of  an  aneurism,  we  ought 


to  discriminate  whether  such  means  are  re- 
quired to  promote  the  formation  of  a fibrinous 
concretion,  or  merely  to  produce  a coagulation 
of  the  red  blood  within  the  sac.  According  to 
the  principles  of  operating,  both  of  Hunter  and 
Brasdor,  their  operations  were  adopted  with  the 
conviction — that  by  putting  a complete  stop  to 
the  circulation  in  the  tumour,  there  would  be 
not  only  a stagnation  but  a coagulation  of  the 
red  blood  within  the  sac.  It  is  quite  evident, 
however,  that  in  those  cases  of  popliteal 
aneurism,  where  a curative  process  was  esta- 
blished by  tying  the  superficial  femoral  artery, 
and  in  which  a stream  of  blood  still  continued 
to  pass  through  the  sac,  no  coagulum  of  red 
blood  would  be  formed,  but  the  parietes  of 
the  sac  would  be  thickened,  or  its  cavity  ulti- 
mately obliterated,  by  the  deposition  of  fibrine. 
It  is  equally  clear,  that  in  all  those  aneurisms 
in  which  a “ spontaneous  cure”  has  been  effect- 
ed, or  where  an  effort  has  been  made  by  the 
economy  to  prevent  the  rupture  of  an  aneur- 
ismal sac  by  the  addition  of  new  matter  to  its 
parietes,  that  new  matter  is  not  coagulated 
red  blood,  but  invariably  consists  of  a suc- 
cession of  laminae  of  organized  concreted 
fibrine. 

That  a very  moderate  degree  of  diminution 
in  the  impetus  of  the  circulation  in  an  aneur- 
ismal sac  is  sufficient  to  allow  fibrine  to  be 
effused  within  its  parietes,  seemed  to  me  proved 
from  the  pathological  facts  which  have  been 
pointed  out,  when  speaking  of  the  spontaneous 
cure  of  the  disease,  and  more  especially  from 
having  observed,  in  an  aneurism  of  the  inno- 
minata,  that  Nature  had  arrested  the  progress 
of  the  tumour,  by  obliterating  the  carotid  ar- 
tery. 

In  examining,  likewise,  the  cases  where  a 
“ spontaneous  cure”  had  taken  place  by  a bar- 
rier to  the  circulation  of  the  blood  in  the  sac 
being  formed  by  an  obstruction  in  the  vessel 
on  the  capillary  side  of  the  aneurism,  it  was 
evident  that  a process  of  coagulation  in  the 
aneurismal  sac  must  have  commenced  at  a 
time  when  the  momentum  of  the  blood  within 
the  sac  could  have  only  been  diminished  in  a 
very  slight  degree,  no  greater  change  having 
taken  place  in  the  force  of  the  circulation 
than  might  be  supposed  to  be  the  effect  of  an 
enlargement  of  the  arterial  tube  at  the  diseased 
part.  Neither  could  it  be  supposed  that  the 
arteries  which  were  obliterated  in  the  cases 
alluded  to,  had  undergone  any  thing  like  a 
sudden  obstruction  ; on  the  contrary,  what- 
ever was  the  process,  the  arterial  canals 
appeared  to  have  been  gradually  obstructed  ; 
this  being  indicated  by  the  slow  diminution 
in  the  force  of  their  pulsation  during  life. 
But  besides  the  phenomena  already  stated,  no 
circumstance  appeared  more  conclusive  in 
pointing  out  this  diminution  of  the  blood’s 
momentum  to  have  been  very  slight,  than 
laminated  fibrinous  concretions  being  often 
found  within  aneurismal  sacs  of  so  small  a size, 
that  the  change  in  the  velocity  of  the  circula- 
tion within  them  must  have  been  very  incon- 
siderable. 
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From  the  knowledge  of  all  these  important 
pathological  facts,  therefore,  I was  led  to  con- 
ceive the  probability  of  being  able  to  cure  an 
aneurism  by  placing  a ligature  upon  one  of  the 
branches  of  the  diseased  artery. 

A case  of  Aneurism  of  the  Innominata  soon 
occurred,  w'hich  afforded  a favourable  oppor- 
tunity of  testing  this  new  mode  of  operating. 
Nature  had  already  instituted  a curative  pro- 
cess in  this  case,  the  circulation  in  the  right 
carotid  artery  having  diminished  to  such  a de- 
gree that  its  pulsations  were  scarcely  percep- 
tible. This  circumstance  alone  not  being  suf- 
ficient to  put  a stop  to  the  increase  of  the 
bulk  of  the  aneurism,  I thought  it  probable 
that,  by  placing  a ligature  on  the  subclavian 
artery,  I should  be  strictly  imitating  the  pro- 
cess which  Nature  herself  had  commenced, 
and  that  by  thus  further  diminishing  the  force 
of  the  circulation,  a coagulum  would  be  allowed 
to  form  within  the  sac.  A portion  of  blood, 
however,  would  necessarily  continue  to  pass 
along  the  innominata,  even  after  the  subcla- 
vian artery  was  tied,  and  a stream  would  con- 
tinue to  flow  through  the  sac,  and  supply  those 
branches  of  the  subclavian  on  the  cardiac  side 
of  the  ligature,  it  being  all  but  impracticable  to 
place  a ligature  on  the  subclavian  until  it 
emerges  from  between  the  scaleni  muscles  ; 
such,  however,  I anticipated,  would  be  the  di- 
minution in  the  impetus  of  the  bl  ood  through 
the  sac,  that  the  process  of  coagulation  and 
consolidation  of  the  tumour  w'ould  not  only 
proceed,  and  its  future  increase  be  prevented, 
but  that  even  a permanent  obliteration  of  the 
aneurismal  cavity  would  be  accomplished. 


Fig.  67. 


Fig.  67  is  an  aneurismal  tumour  of  the  arteria  innomi- 
nata, which  by  its  pressure  had  obliterated  the  carotid 
artery ; ( a a a)  the  outline  of  the  aneurism,  compre- 
hending nearly  the  whole  length  of  the  innominata  ; 
(b)  the  trunk' of  the  innominata;  (c)  the  subclavian, 
with  its  branches  ; and  (d)  the  carotid  laid  open,  its 
sides  were  compressed  by  the  aneurism,  but  its  canal 
remained  pervious,  except  at  its  termination  in  the 
sac,  where  it  was  completely  shut  up  by  a thin  delicate 
membrane,  apparently  a continuation  of  the  mem- 
brane lining  the  sac. 


An  aneurism  of  the  arteria  innominata  ap- 
peared to  me,  indeed,  particularly  suitable  to 
make  a trial  of  this  principle  of  operating ; and 
I w'as  led  to  this  opinion  from  having  exa- 
mined a case  where  the  coats  of  the  sac  of  an 
aneurism  in  that  artery  w'ere  thickened  with 
fibrinous  concretions,  and  in  w’hich  the  right 
carotid  had  been  completely  obstructed  not 
only  by  the  pressure  of  the  tumour  with  which 
it  was  in  close  contact,  but  likewise  by  a deli- 
cate false  membrane  covering  the  orifice 
of  the  vessel  where  it  arose  from  the  sac ; the 
effect  of  the  obliteration  of  the  carotid  must 
in  this  case  have  been  to  diminish  the  circula- 
tion of  blood  through  the  aneurism  at  least 
one  half,  a diminution  quite  sufficient  to  cause 
that  languor  of  the  circulation  necessary  to 
permit  of  the  formation  of  a coagulum  within 
the  sac.  I had  also  met  with  a case  where 
Nature  had  absolutely  accomplished  the  con- 
solidation of  an  aneurism  of  the  innominata 
by  closing  up  the  subclavian  as  well  as  the 
carotid  artery. 

It  therefore  appeared  to  me  that  in  the 
patient  with  aneurism  of  the  innominata  then 
under  my  care,  and  in  whom  the  circulation 
through  the  carotid  was  already  greatly  di- 
minished, if  not  altogether  interrupted,  to 
place  a ligature  on  the  subclavian  would  be 
a proceeding  in  strict  imitation  of  the  sponta- 
neous process  to  which  Nature  resorted  for 
the  cure  of  aneurism  of  the  arteria  innomi- 
nata in  the  case  to  which  I have  just  alluded. 
It  was  also  a matter  of  consideration  as  to  this 
patient,  that  the  tumour  had  been  increasing  so 
rapidly  that  her  life  was  in  imminent  danger, 
and  though  I was  apprehensive  that  the  aorta 
was  also  implicated  in  the  disease,  yet  the  un- 
certainty in  the  diagnosis  of  such  cases,  and  a 
knowledge  of  the  fact  that  persons  may  live 
for  many  years  with  the  aorta  in  a diseased 
condition,  impressed  me  with  the  propriety  of 
placing  a ligature  on  the  subclavian  artery  in 
this  case.  The  operation  itself  was  one  of  no 
great  danger,  and  as  there  was  no  other  means 
of  prolonging  life,  I considered  the  trial  of  the 
measure  justifiable. 

In  this  case  of  Mrs.  Denmark  there  was  a 
pulsating  swelling  the  size  of  a turkey-egg, 
whose  base  was  situated  under  the  clavicular 
edge  of  the  sterno-mastoid  muscle,  and  where 
the  bellows’  sound  could  be  heard.  She  expe- 
rienced severe  pains,  extending  through  the 
left  side  of  the  head  and  neck,  and  a disagree- 
able sensation  of  throbbing  in  the  tumour. 
She  had  at  times  great  difficulty  of  respira- 
tion, which  increased  on  the  slightest  motion 
to  such  a degree  as  to  produce  a sense  of  im- 
pending suffocation ; and  her  nights  were  very 
restless  and  disturbed,  sleeping  but  for  short, 
periods,  and  being  often  obliged  to  get  out  of 
bed.  Her  countenance  bespoke  great  anxiety, 
and  her  complexion  was  pale  and  sallow. 

The  disease  had  commenced,  eleven  months 
before,  with  difficulty  of  respiration,  cough, 
and  severe  pains  in  the  phest,  head,  and  neck, 
which  she  considered  to  be  rheumatic.  About 
five  months  afterwards,  she  accidentally  ob- 
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served,  when  washing  her  neck,  a pulsating 
tumour  above  the  sternum,  which  very 
slowly,  but  perceptibly,  increased,  and  it  was 
attended  by  violent  and  distressing  throb- 
bings.  Small  bleedings  were  then  frequently 
had  recourse  to  ; she  took  digitalis,  was  kept 
on  a low  diet,  and  in  a state  of  the  most  per- 
fect quiet.  This  plan  of  treatment  alleviated 
the  severity  of  the  symptoms,  and  seemed  to 
stop  the  progress  of  the  disease.  The  tumour, 
however,  soon  increased  most  rapidly  in  bulk, 
giving  rise  to  great  difficulty  of  respiration, 
cough,  distressing  sense  of  suffocation,  and  vio- 
lent throbbing  in  the  tumour  and  neck  ; the 
integuments  covering  the  apex  of  the  swel- 
ling had  also  become  painful.  Accordingly, 
on  the  sixth  of  July  (1827),  I performed  the 
following  operation  : — 

The  arm  was  placed  downwards  and  back- 
wards, and  the  head  turned  to  the  left  side. 
I found  great  advantage  from  placing  a solid 
semicylindrical  block  of  wood  under  the  neck, 
for  securing  the  head  in  a steady  position. 
Two  incisions  were  made  through  the  integu- 
ments— one  parallel  to  and  immediately  above 
the  clavicle,  fully  four  inches  in  length  ; and 
the  other  parallel  with,  and  immediately  above 
the  edge,  of  the  clavicular  portion  of  the  mas- 
toid muscle.  These  two  incisions  met  at  an 
angle  upon  that  muscle  close  to  its  insertion 
in  the  clavicle  ; the  superior  termination  of 
the  incision  extended  close  to  the  external 
jugular  vein,  which  was  not  endangered.  In- 
stead of  first  dissecting  back  the  skin,  then 
the  platysma  myoides,  and  the  cervical  fascia 
successively,  I made  the  incision  at  once 
through  these  parts,  safely  guided  in  doing 
this  by  cutting  down  as  deep  as  the  fibres  of 
the  sterno-mastoid  muscle.  I was  thus  ena- 
bled, by  one  dissection,  to  raise  a triangular 
flap  composed  of  skin,  platysma  myoides,  and 
fascia.  By  this  method,  the  supra-clavicular 
space  was  distinctly  exposed,  and  the  numer- 
ous veins  and  arteries  were  only  once  divided. 

I allowed  the  bleeding  of  these,  which  was  by 
no  means  profuse,  to  cease  ; and  it  was  not 
necessary  to  tie  any  of  the  divided  vessels. 
The  remaining  part  of  the  operation  was  per- 
formed with  a blunt-edged  silver  knife,  and 
so  trifling  was  the  haemorrhage,  that  every 
part  concerned  in  the  subsequent  steps  of  the 
operation  could  be  distinctly  seen. 

The  fat  which  fills  up  the  supra-clavicular 
cavity,  in  which  the  subclavian  artery  lies, 
was  pushed  aside,  and  the  deep  fascia  which 
extends  between  the  omo-hyoideus  muscle, 
and  the  first  rib,  and  which  in  this  case  was 
remarkably  strong,  was  exposed.  A single 
silk  ligature  of  moderate  thickness  was  tied 
round  the  vessel ; the  wound  was  closed  up  by 
a few  stitches  and  adhesive  plaster.  The  pulse 
at  the  wrist  now  ceased  ; no  pulsation  could 
he  detected  in  the  right  carotid  artery  or  its 
branches.  There  was  an  immediate  relief  in 
her  breathing,  which  became  free  and  tran- 
quil ; and  this  change  was  more  striking,  as 
during  the  preceding  twenty-four  hours  she 
had  suffered  an  unusual  degree  of  suffocating 


dyspnoea.  The  peculiar  sensations  which  she 
complained  of  in  her  head  were  also  removed. 
Although  it  could  not  be  positively  asserted 
that  the  tumour  diminished,  there  was  cer- 
tainly no  increase  of  its  size,  and  the  patient 
herself  distinctly  expressed,  that  she  felt  a 
decided  diminution  in  the  force  of  the  beat- 
ing ; and  this  was  confirmed  by  my  own  ob- 
servation. 

Twenty-four  hours  after  the  operation  a 
very  slight  pulsation  could  be  observed  at  the 
wrist,  which  continued  without  an  increase  of 
force  ; the  temperature  of  the  arm  was  not 
altered.  The  remarkable  relief  which  she 
experienced  in  her  breathing  continued,  as 
well  as  the  diminution  in  the  throbbing  of  the 
tumour,  immediately  after  the  operation ; nei- 
ther did  the  uneasy  feelings  in  her  head 
return.  She  also  enjoyed  very  refreshing 
sleep,  of  which  she  had  long  been  deprived. 
The  anxious  character  of  her  countenance 
entirely  subsided,  and  there  only  remained 
that  appearance  which  belongs  to  a person 
who  has  undergone  considerable  depletion. 

The  operation  was  not  followed  by  any 
febrile  excitement ; and,  although  the  pulse 
continued  rather  more  full  and  frequent  than 
natural,  the  skin  remained  cool  and  moist, 
the  tongue  clean,  and  the  bowels  perfectly 
regular. 

On  the  ninth  day  after  the  operation,  a 
pulsation  became  perceptible  in  the  carotid 
artery,  which  gave  rise  to  much  speculation. 
Some  were  inclined  to  consider  it  owing  to 
the  inosculation  of  the  vessel  with  those  of 
the  opposite  side,  the  blood  thus  arriving  at 
the  trunk  from  its  extreme  ramifications. 
This  opinion  seemed  to  be  strengthened  by 
the  fact,  that  the  pulsation  was  at  first 
stronger  in  the  temporal  branch,  than  in  the 
carotid  itself.  It  seemed  to  me,  however, 
more  natural  to  account  for  this  circumstance, 
by  supposing  that  the  aneurismal  tumour, 
which  formerly  rose  high  in  the  neck,  had, 
previous  to  the  operation,  compressed  the 
carotid,  and  thus  prevented  the  circulation  of 
blood  through  it  ; and,  that  the  swelling  hav- 
ing now,  by  the  effects  of  the  ligature,  become 
greatly  diminished,  the  pressure  had  ceased, 
and  a free  course  now  existed  for  the  trajet 
of  the  blood.  Whatever  explanation  may 
appear  the  most  likely,  the  occurrence  itself 
could  not  be  regretted,  since  the  tumour  hav- 
ing continued  gradually  to  diminish,  it  tended 
only  to  prove  more  completely  the  truth  of 
those  principles  which  I advanced,  and  from 
a knowledge  of  which  the  operation  was  sug- 
gested ; and  although,  had  the  vessel  been 
altogether  blocked  up,  the  aneurismal  tumour 
would  by  this  time  have  completely  dis- 
appeared, yet,  even  with  the  circulation  of 
blood  through  the  carotid,  that  event  would 
in  all  probability  ultimately  arrive.  Be  that, 
however,  as  it  may,  the  patient  was  brought 
from  a state  of  great  suffering,  to  one  of  com- 
fort, bordering  on  health. 

On  the  22nd  day,  the  ligature  came  away, 
and  the  wound  healed  ; and  one  month  sub- 
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sequent  to  the  operation,  Mrs.  Denmark  left 
London,  with  the  view  of  establishing,  through 
the  influence  of  open  air,  gentle  exercise,  and 
milk  diet,  the  more  complete  recovery  of  her 
health,  which,  from  the  time  the  operation 
was  performed,  had  been  gradually  improving, 
so  that  at  the  period  of  her  removal  she  had 
no  complaint,  except  a great  degree  of  weak- 
ness and  emaciation,  which,  independently  of 
the  existence  of  the  aneurism,  might  have 
been  produced  by  the  long  confinement  and 
rigid  depletory  treatment  to  which  she  had 
been  subjected.  The  only  symptoms  of  the 
original  disease  which  still  remained,  were  a 
considerable  degree  of  difficulty  of  respiration, 
much  aggravated  by  walking,  and  a slight, 
scarcely  perceptible  pulsating  enlargement, 
immediately  above  the  sterno-clavicular  arti- 
culation. 

The  distressing  cough,  sense  of  impending 
suffocation,  severe  pains  in  the  neck  and  shoul- 
der, the  constant  head-ach,  and  the  tumour, 
which  at  the  time  the  ligature  was  applied  to 
the  artery  had  attained  the  size  of  a turkey- 
egg,  had  all  now  very  nearly  disappeared,  the 
wound  had  healed,  and  indeed  hardly  a mark 
remained  to  point  out  the  former  existence 
of  the  aneurism. 

In  this  condition  she  went  to  the  country,  and 
derived  immediate  advantage  from  the  change. 
Her  strength  daily  increased,  the  dyspnoea 
in  a corresponding  degree  diminished,  and 
her  general  appearance  improved  perceptibly 
to  those  around  her.  In  the  course  of  a very 
short  time  she  was  able  to  walk  out  into  the 
open  air,  and  the  severity  of  the  dyspnoea  had 
now  diminished  so  much,  that  she  could  as- 
cend a staircase  with  comparative  ease. 

The  pulsation  of  the  right  carotid  artery 
was  now  distinct,  though  by  no  means  so 
strong  as  that  of  the  left.  The  radial  artery 
of  the  right  side  was  scarcely  perceptible, 
while  that  of  the  left  conveyed  a peculiarly 
hard  thrilling  sensation.  On  application  of 
the  stethoscope  to  the  thorax,  the  pulsations 
of  the  heart  were  found  to  be  natural,  but  at 
the  upper  portion  of  the  sternum,  a slight 
impulse  was  perceived,  as  if  arising  from  some 
considerable  enlargement  of  the  origin  of  the 
arteria  innominata.  This  impulse  was,  how- 
ever, scarcely  to  be  discovered,  except  after 
the  patient  had  been  making  some  bodily 
exertion,  or  when  her  mind  had  been  agitated, 
more  especially  by  questions  which  excited 
a suspicion  of  the  existence  of  any  supposed 
danger.  Her  countenance  had  lost  entirely 
that  anxious  expression  which  was  formerly 
so  remarkable  ; and  indeed  her  whole  appear- 
ance bespoke  the  enjoyment  of  tolerable, 
though  feeble,  health.  She  had  been  attacked, 
after  exposure  to  cold,  with  a severe  bron- 
chitis, and  a consequent  return  of  the  dys- 
pnoea to  a great  degree,  which  rendered  the 
abstraction  of  blood  necessary ; by  means  of 
which,  and  attention  to  diet,  she  regained  a 
nearly  perfect  state  of  health.  On  her  return 
to  London,  it  was  found  that  not  a vestige  of 
the  aneurismal  tumour  remained,  the  disloca- 


tion of  the  clavicle  no  longer  existed,  and  all 
the  distressing  symptoms  of  her  alarming  dis- 
ease had  vanished. 

Soon  after,  without  any  assignable  cause, 
Mrs.  Denmark  was  again  attacked  by  a severe 
bronchitis,  which,  whether  from  the  disorder 
arising  from  the  state  of  the  coats  of  the  aorta 
increasing,  or  any  impediment  to  the  circula- 
tion of  the  blood  which  might  exist  from  the 
closure  of  the  subclavian  artery,  produced 
symptoms  of  an  alarming  character.  The 
bronchitic  affection  having  continued  for  two 
days,  I found  her  labouring  under  a degree  of 
dyspnoea  so  great,  as  entirely  to  prevent  her 
lying  down,  and  producing  a most  agonising 
sense  of  impending  suffocation.  She  had  a 
frequent  cough,  which  was  accompanied  with 
copious  expectoration  of  a frothy  mucus  ; the 
pulse  was  about  130,  and  wiry;  the  skin 
was  hot,  and  there  was  great  febrile  de- 
rangement, accompanied,  towards  midnight, 
with  high  delirium.  She  complained  much 
of  the  sensation  of  impending  suffocation, 
which  was  accompanied  with  a slight  difficulty 
in  deglutition.  There  was  also  present  slight 
oedema  of  the  feet.  On  examining  the  neck, 
no  tumour  could  be  found  in  the  situation  of 
the  former  aneurism,  nor  were  the  pulsations 
of  the  aorta  and  heart  more  strongly  felt  than 
before  the  occurrence  of  this  severe  attack, 
nor,  indeed,  did  any  symptom  appear  to  indi- 
cate that  the  disease  in  the  vascular  system 
had  increased.  Under  these  circumstances 
she  was  largely  bled,  leeches  were  applied  to 
the  chest  and  feet,  and  she  was  kept  con- 
stantly under  the  effects  of  nauseating  doses 
of  the  tartrate  of  antimony.  During  the 
course  of  the  next  day,  she  was  again  twice 
largely  bled,  once  cupped  in  the  region  of  the 
sternum,  and  the  action  of  the  antimony  was 
continued.  From  this  treatment  she  ex- 
perienced considerable  relief ; but  during  the 
course  of  the  three  succeeding  days  I found 
it  necessary  to  repeat  the  venesection. 
She  was  now  reduced  to  a very  weak  con- 
dition ; but  although  the  pulse  had  sunk 
nearer  to  the  natural  standard,  and  the  febrile 
action  had  greatly  subsided,  yet  she  still  ex- 
perienced a remarkable  degree  of  difficulty  in 
breathing,  accompanied  with  the  feeling  of 
suffocation,  which  had  so  alarmed  her.  The 
cough  was  still  very  frequent,  and  accompa- 
nied with  more  copious  expectoration.  She 
was,  during  the  next  week,  kept  extremely 
low,  and  again  bled,  after  which  she  began  to 
revive,  and  her  difficulty  of  breathing  became 
considerably  relieved,  but  still  it  was  so  diffi- 
cult that  she  was  unable  to  lie  down,  and 
always  slept  propped  up  in  bed. 

She  continued  in  a very  weak  and  precari- 
ous state  for  several  weeks,  during  which 
time  the  difficulty  of  respiration  frequently 
increased  to  such  a degree,  as  to  render  the 
abstraction  of  blood  necessary.  For  two 
months  she  was  unable  to  rise  out  of  bed, 
and  during  all  that  time  was  affected  with  a 
greater  degree  of  difficult  respiration,  cough, 
and  expectoration,  than  she  had  ever  ex- 


ANEURISM. 


231 


perienced,  except  at  the  commencement  of 
the  attack.  At  this  period,  to  such  a state  of 
weakness  and  emaciation  had  she  been  re- 
duced, that  a female  friend,  who  came  from  a 
distance  to  see  her,  fainted  the  moment  she 
beheld  the  altered  condition  of  her  person. 
She  now,  however,  began  gradually  to  re- 
cover, was  able  to  sit  out  of  bed,  and  her 
respiration  became  more  free  ; but  she  was 
still  unable  to  sleep  in  the  horizontal  position. 
During  the  whole  period  of  this  severe  illness, 
no  appearance  of  any  pulsating  swelling  could 
be  discovered  in  the  site  of  the  former  aneur- 
ism, nor  did  the  aorta  or  the  heart  betray  any 
symptom  of  disease.  It  ought  here  to  be  ob- 
served, that  from  the  time  of  her  return  from 
the  country,  to  the  commencement  of  this 
illness,  she  had  not  been  bled  ; and  perhaps 
the  cessation  of  an  evacuation,  to  which  she 
had  long  been  habituated,  may  have  had  some 
effect  in  producing  the  severe  attack  of  bron- 
chitis. I thought  it  therefore  advisable,  in 
order  to  prevent  any  recurrence  of  this  com- 
plaint, to  repeat  the  bleedings  frequently, 
particularly  as  she  was  sensible  that  they 
always  afforded  her  great  relief. 

It  is  of  importance  to  observe,  that  from  the 
commencement  of  my  attendance  on  this 
patient,  she  had  up  to  this  period  been  bled 
above  fifty  times,  to  an  extent  at  each  opera- 
tion seldom  less  than  a pint  of  blood,  and 
frequently  to  nearly  double  that  quantity. 

This  treatment  was  persevered  in  for  six 
weeks,  and  she  regained  her  former  appear- 
ance in  a wonderful  manner.  The  difficulty 
of  respiration  diminished  greatly,  so  much  so, 
that  she  could  sleep  in  the  natural  position, 
and  she  was  entirely  free  from  the  dreadful 
sensation  of  threatened  suffocation.  No  tu- 
mour was  now  perceptible  in  the  site  of  the 
former  aneurism,  but  an  unnatural  feeling  of 
hardness  could  be  perceived  at  the  root  of  the 
neck,  immediately  above  the  sternum,  arising, 
no  doubt,  from  a consolidation  of  the  aneuris- 
mal  tumour.  The  right  carotid  artery  still 
pulsated,  although  not  so  strongly  as  the  left ; 
but  its  branch,  the  temporal  artery,  afforded 
no  indication  of  the  circulation  of  blood,  and 
the  right  radial  artery  beat  with  about  half 
the  strength  of  the  left.  She  suffered  none 
of  those  pains  in  the  regions  of  the  neck, 
shoulders,  and  back  ; nor  had  she,  for  a long 
time,  experienced  any  of  the  severe  headaches 
which  formerly  gave  her  so  much  uneasiness, 
the  oedema  of  the  feet  had  entirely  disap- 
peared, and  she  was  able  to  take  exercise  in 
the  open  air  daily. 

For  some  time  after  this  period  no  change 
took  place  in  Mrs.  Denmark’s  condition ; but 
she  occasionally  suffered  from  severe  attacks 
of  dyspnoea,  which  were  generally  relieved  by 
blood-letting.  In  about  three  months,  how- 
ever, a swelling  was  perceived  immediately 
above  the  sternum,  and  a tumour  arose  which, 
as  it  advanced,  occupied  the  centre  of  the 
neck,  and  covered  the  inferior  portion  of  the 
trachea.  In  the  course  of  some  months  after- 
wards a second  tumour  made  its  appearance 


in  the  site  of  the  root  of  the  right  carotid 
artery,  and  extending  up  the  right  side  of  the 
neck.  These  two  newly-formed  swellings 
were  so  intermingled  at  their  base  with  the 
firm  and  consolidated  remains  of  the  original 
aneurism,  that  the  whole  formed  one  formid- 
able mass,  the  limits  of  which  could  not  be 
ascertained  by  the  touch,  and  could  only  be  a 
matter  of  conjecture.  Many  opinions  were 
hazarded  as  to  the  origin  and  precise  site  of 
this  tumour;  my  own  opinion,  however,  re- 
mained unaltered,  and  I now  deliberated  on 
the  propriety  of  tying  the  right  carotid  artery. 
It  must  be  recollected  that  when  I first  con- 
templated obliterating  the  subclavian  artery 
in  this  case,  I did  so  from  the  conviction  that 
Nature  had  already  obliterated  the  right 
carotid,  that  vessel  having  long  ceased  to 
pulsate,  and  although  sufficient  time  had 
elapsed  from  the  application  of  the  ligature 
on  the  subclavian  artery  to  allow  the  process 
of  coagulation  in  the  tumour,  yet  when  the 
circulation  through  the  right  carotid  was  ob- 
served, on  the  ninth  day  after  the  operation, 
to  be  imperfectly  restored,  the  occurrence 
was  most  unexpected ; nevertheless,  the  aneur- 
ismal  tumour  continued  to  decrease,  and  its 
distressing  symptoms  to  become  alleviated. 

However  firmly  I adhered  to  the  original 
opinion  I had  formed  of  the  seat  of  this 
aneurism,  there  were  some  surgeons  in  whose 
discrimination  and  judgment  I placed  great 
confidence,  who  were  dubious  of  the  precise 
site  of  the  tumour.  Such  doubts,  in  a case  of 
so  difficult  diagnosis,  together  with  a conside- 
ration of  the  severity  and  danger  of  tying  the 
carotid  artery,  even  under  the  most  favour- 
able circumstances,  were  to  me  sufficient 
reasons  for  not  performing  that  operation  ; I 
therefore  endeavoured  merely  to  mitigate  the 
symptoms  by  a rigid  system  of  depletion. 
The  aneurism  continued  for  some  time  to  en- 
large, after  which  very  little  alteration  in  the 
state  of  the  tumour  took  place.  Respiration 
and  deglutition  were  both  impaired,  and 
there  was  a copious  secretion  of  watery  mu- 
cus from  the  bronchi.  The  patient’s  general 
health  varied ; she  was  sometimes  comfortable 
and  cheerful,  at  others,  languid  and  feeble. 
About  two  months  before  her  death  general 
anasarca  came  on,  and  when  it  had  increased 
so  much  as  considerably  to  distend  the  inte- 
guments, the  fluid  drained  off  from  an  open- 
ing in  the  inferior  extremity.  During  this 
period,  she  became  considerably  weaker,  and 
was  at  last  attacked  with  a violent  diarrhoea  ; 
which,  although  checked  soon  after  its  acces' 
sion,  reduced  her  so  much  that  she  gradually 
became  more  and  more  exhausted,  and  ex- 
pired twenty-three  months  from  the  time  the 
operation  was  performed. 

On  examination  after  death,  the  bulk  of  the 
aneurismal  swelling  had  not  diminished.  After 
removing  the  integument  of  the  neck,  the  tu- 
mour was  found  to  occupy  the  central  space 
between  the  two  sterno-mastoid  muscles,  and 
the  sternal  portions  of  each  of  these  muscles 
lay  over  the  sides  of  the  tumour.  The  mass 
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may  be  said  to  have  been  composed  of  three 
divisions ; one  sternal,  arising  immediately 
above  the  sternum,  another  passed  upwards 
along  the  trachea,  and  the  third  was  the  origi- 
nal portion  of  the  aneurism  which  had  become 
consolidated  after  the  operation.  These  three 
masses  had  formed  in  conjunction  a lobulated 
tumour  larger  than  a turkey-egg.  It  adhe- 
red firmly  to  the  sternum,  and  a portion  of 
that  bone  was  absorbed.  The  aneurismal  tu- 
mour, as  might  have  been  expected  from  its 
bulk  not  having  been  diminished  after  death, 
felt  like  a firm  fleshy  mass.  On  laying  it 
open  longitudinally  it  appeared  nearly  solid. 
The  coats  of  the  sac  presented  the  usual  ap- 
pearance observed  in  true  aneurism,  and  the 
clavicular  and  tracheal  portions  of  the  sac 
were  filled  up  with  a firm  fibrinous  concretion, 
leaving  a cavity  only  about  the  size  of  a wal- 
nut. On  cutting  into  the  innominata  from 
the  aorta  the  aneurism  was  found  to  have  ori- 
ginally extended  from  the  origin  of  the  inno- 
minata to  its  bifurcation.  Both  the  cardiac  and 
distal  orifices  of  the  subclavian  artery,  where 
the  ligature  was  applied,  were  contracted, 
and  the  sides  of  the  vessel  adhered  together 
so  firmly  that  a probe  could  not  be  passed 
further  along  the  canal  than  to  within  about 
a quarter  of  an  inch  of  the  distal  extremity  of 
the  divided  vessel.  The  right  carotid  was 
pervious  and  quite  healthy.  The  parietes  of 
the  heart  were  thinner  and  softer  than  natu- 
ral. The  calibre  of  the  aorta  was  not  in- 
creased, but  the  coats  had  a deeper  tinge  of 
yellow  than  natural,  were  rather  thicker  and 
had  a few  small  points  of  ossification.  The 
lungs  were  healthy,  contained  a preternatural 
quantity  of  mucus,  and  the  lining  membrane 
of  the  bronchi  was  more  than  usually  vas- 
cular. 


Fig.  68. 


the  aneurismal  sac.  The  sac  (c  c)  is  laid  open,  in 
order  to  show  the  interior  structure ; (d  d)  a lamel- 
lated  coagulum , which  had  consolidated  the  tumour ; 
(e)  the  distal  extremity  of  the  subclavian , on  which  the 


ligature  had  been  applied  ; it  is  laid  open  to  show  the 
obliteration  of  that  vessel ; (_/’)  the  right  carotid ; (</) 
the  left  subclaman,  and  (h)  the  left  carotid  ; (i)  the 
trachea ; {k)  the  right  clavich  sawn  through. 

Such,  indeed,  were  the  results,  and  so  satis- 
factorily did  this  interesting  case  prove  the 
soundness  of  the  principle  on  which  this  new 
mode  of  operating  for  aneurism  was  suggested, 
that  the  method  w'as  soon  adopted  both  in 
this  as  well  as  in  other  countries,  and  has 
since  been  successfully  resorted  to  in  those 
cases  for  the  cure  of  which  neither  the  opera- 
tion of  Hunter  nor  that  of  Brasdor  could  be 
executed. 

The  next  case  in  which  an  attempt  was 
made  to  cure  an  aneurism  by  placing  a liga- 
ture on  only  one  of  the  branches  of  the  diseased 
artery  was  under  the  care  of  Mr.  Evans,  an 
eminent  surgeon,  at  Belper,  in  Derbyshire, 
and  the  result  of  the  operation  in  this  instance 
was  still  more  satisfactory  than  in  that  of  Mrs. 
Denmark,  the  aneurism  being  situated  in  the 
innominata  as  well  as  at  the  root  of  the  caro- 
tid; and  the  ligature  being  applied  on  the 
carotid  in  place  of  the  subclavian  artery  as  in 
the  former  case1. 

An  athletic  young  man,  accustomed  to  la- 
borious exercise,  perceived,  after  a fit  of 
coughing,  a soft  pulsating  tumour  about  the 
size  of  a walnut,  suddenly  make  its  appear- 
ance behind,  and  extending  a little  above  the 
right  sterno-clavicular  articulation,  and  covered, 
externally,  by  the  sternal  portion  of  the  sterno- 
mastoid  muscle.  The  tumour  was  greatly 
diminished  by  firm  pressure,  but  could  not  be 
made  to  disappear  entirely.  Its  pulsation 
was  synchronous  with  that  of  the  heart,  was 
increased  by  pressure  upon  the  right  subclavian 
artery,  and  was  diminished  and  sometimes  com- 
pletely arrested  by  pressure  upon  the  right 
carotid.  The  pulsations  of  the  right  carotid 
and  subclavian  arteries  were  stronger  than 
those  of  the  left ; but  there  was  no  apparent 
difference  in  the  pulsations  of  the  radial  arte- 
ries. 

Fig.  69. 


1 Lancet,  1828. 
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As  soon  as  the  tumour  made  its  appear- 
ance, cough  and  dyspnoea,  with  which  he  had 
been  some  time  affected,  ceased  to  be  trouble- 
some, and  his  general  health  was  soon  re-esta- 
blished. 

The  situation  of  the  tumour,  its  sudden  ap- 
pearance after  a violent  fit  of  coughing,  and 
its  soft  pulsating  character,  led  Mr.  Evans  to 
conclude  that  the  root  of  the  carotid  artery  was 
chiefly  the  seat  of  the  disease.  The  patient 
was  bled  to  the  extent  of  eight  ounces  every 
third  day,  and  he  was  enjoined  to  remain  in 
bed  and  to  live  on  small  quantities  of  gruel, 
broth,  and  tea  ; small  doses  of  digitalis  were 
likewise  administered.  From  this  treatment 
there  appeared  some  little  improvement  during 
the  first  month,  but  afterwards  the  symptoms 
increased,  and  finally  the  tumour  reached  as 
high  as  the  cricoid  cartilage,  partially  im- 
peding both  respiration  and  deglutition  by  its 
pressure  on  the  trachea  and  oesophagus.  His 
shirt  collar,  which,  prior  to  his  illness,  could 
button  comfortably,  could  not  now  be  made 
to  meet  by  upwards  of  three  inches.  His 
countenance  became  bleached,  his  pulse  feeble, 
and  it  was  considered  that  the  depletive  sys- 
tem of  treatment  had  been  carried  as  far  as  it 
could  be  with  safety.  Under  these  circum- 
stances the  operation  of  tying  the  carotid  artery 
was  performed.  In  consequence  of  the  tumour 
extending  so  high  up  the  neck,  Mr.  Evans 
found  some  difficulty  in  dissecting  down  to 
the  sheath  of  the  artery,  which  he  laid  open 
to  the  extent  of  half  an  inch ; the  vessel  was 
easily  secured  by  a single  ligature  of  strong  silk. 
Immediately  after  tightening  the  ligature  the 
pulsations  in  the  different  branches  of  the  ex- 
ternal carotid  ceased  except  a slight  fluttering 
in  the  extreme  branches  of  the  temporal ; but 
the  pulsation  of  the  tumour  was  not  dimi- 
nished. On  the  day  following  the  operation 
the  pulsation  in  the  tumour  was  stronger  than 
before  the  operation,  and  the  pulsation  of  the 
radial  artery  of  the  right  side  was  now  more 
forcible  than  that  of  the  left. 

One  of  the  most  remarkable  symptoms 
which  afterwards  occurred  was  the  oblitera- 
tion of  the  arteries  of  the  right-arm  arid  fore- 
arm, which  change  was  first  observed  in  the 
arteries  of  the  fore-arm  on  the  eighth  day 
after  the  operation,  for  until  that  day  the 
arteries  of  that  arm  pulsated  with  greater 
force  than  those  of  the  left.  This  process  of 
obliteration  was  attended  with  severe  pa- 
roxysms of  pain,  chiefly  felt  in  the  course  of 
the  brachial  and  axillary  arteries.  The  brachial 
artery,  after  its  obliteration,  was  hard  and 
painful  to  the  touch ; the  arm  wasted  and  be- 
came partially  paralysed,  and  its  bulk  con- 
tinued to  diminish  for  three  weeks,  at  the 
expiration  of  which  period,  several  anastomo- 
sing branches  were  observed  pulsating  on  the 
back  part  of  the  arm.  As  these  vessels  en- 
larged, the  limb  improved,  though  slowly,  nor 
did  it  perfectly  acquire  its  powers  of  motion 
and  sensation  until  three  months  afterwards. 

On  the  eleventh  day  after  the  operation 
the  patient  was  attacked  with  paroxysms  of 


pain  in  the  right  side  of  the  head  and  face, 
which  continued  about  a fortnight,  and  the 
pain  was  of  the  same  character,  though  not  so 
violent  as  he  had  experienced  in  the  right- 
arm.  The  right  side  of  the  head  and  face  at 
the  same  time  became  emaciated,  and  any  one 
could  immediately  discover  that  the  right  half 
of  the  face  was  much  smaller  than  the  left. 
The  blood  afterwards  found  its  way  into  the 
temporal  and  facial  arteries,  and  the  right 
side  of  the  face  then  became  nearly  as  plump 
as  the  left. 

Three  weeks  after  the  operation  he  got 
out  of  bed,  and  then  perceived  that  the  whole 
of  the  right  side  was  numbed  and  weaker 
than  the  left.  The  pulsation  in  the  tumour, 
which  had  hitherto  been  more  powerful  than 
before  the  artery  was  tied,  now  began  to 
diminish  rapidly ; and  on  the  thirty-third 
day  after  the  operation,  it  had  so  much  dimi- 
nished, that  it  was  doubtful  whether  the 
swelling  arose  from  the  passage  of  blood  into 
the  sac,  or  from  an  impulse  given  to  the  tu- 
mour from  the  subclavian  artery.  In  five 
weeks  after  the  operation,  he  was  sufficiently 
recovered  to  take  exercise  daily  on  horse- 
back, and  from  that  time  he  continued  to  im- 
prove in  health  and  resumed  his  usual  avoca- 
tions. 

Nine  years  have  now  elapsed  since  the 
operation,  and  I have  learnt  from  Mr.  Evans 
that  this  patient  “ continues  to  enjoy  most 
excellent  health,  but  that  his  right-arm  has 
not  yet  recovered  its  usual  fulness  and  strength 
though  nearly  so.” 

The  third  case  of  aneurism  of  the  innomi- 
nata,  in  which  this  mode  of  operating  was 
adopted,  was  under  the  care  of  Dr.  Mott, 
Professor  of  Surgery  at  New  York,  an  ac- 
count of  which  case  I received  from  him 
along  with  the  subjoined  letter ; the  testi- 
mony and  approbation  of  so  distinguished  an 
individual  was  at  that  time  the  more  gratifying 
to  me,  as  some  persons,  not  satisfied  with 
disputing  the  opinions  I had  advanced,  endea- 
voured, for  unworthy  purposes,  to  impugn  the 
veracity  of  statements  which  so  many  mem- 
bers of  the  profession,  had  ample  opportu- 
nities of  ascertaining  to  be  strictly  correct. 

Sir, — With  much  pleasure  I send  you  the 
accompanying  case  of  Aneurism  of  the  Innomi- 
nata,  treated  by  tying  the  carotid  artery.  It 
is  the  first  of  the  kind  which  has  been  per- 
formed in  this  country,  and  I am  persuaded 
that  its  success  will  he  interesting  to  you,  as 
additionally  confirmatory  of  the  great  princi- 
ple so  ably  and  so  fully  established  by  your- 
self, which  improvement  must  be  numbered 
with  the  greatest  in  modern  surgery ; confer- 
ring upon  the  talent,  genius,  and  acquire- 
ments of  its  advocate  the  highest  honour  and 
the  most  lasting  fame. 

As  applied  to  aneurismal  tumours,  hitherto 
deciding  the  fate  of  the  patient,  and  pro- 
nouncing him  the  certain  victim  of  incurable 
disease,  it  must  receive  the  approbation  of 
the  profession  and  the  gratitude  of  the  phi- 
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lanthropist.  For  the  particulars  of  the  case  I 
take  the  liberty  of  referring  you  to  the  ac- 
companying paper,  and  I am  happy  to  pre- 
sent this  account  of  the  first  operation  per- 
formed in  America  for  the  cure  of  aneurism 
of  the  innominata,  to  the  discoverer  and  first 
successful  performer  of  it  in  Europe. 

With  sentiments  of  respect, 

I remain,  Sir, 

Your  obedient  servant, 

Valentine  Mott. 

New  York,  Feb.  15,  1830. 

A farmer,  sixty-one  years  of  age,  applied  to 
Dr.  Mott  with  a pulsating  tumour  about  the 
size  of  a pigeon’s  egg,  which  extended  some 
distance  under  the  sternal  and  clavicular  por- 
tions of  the  right  sterno-mastoideus  muscle, 
and  as  low  down  as  the  second  rib.  About 
three  years  before,  whilst  occupied  in  remov- 
ing a building  and  compelled  to  lift  heavy 
weights,  he  was  attacked  with  pain  in  the  upper 
and  back  part  of  the  neck.  The  pain  ex- 
tended to  the  right  shoulder  and  arm,  and 
having  continued  during  some  weeks,  then 
partially  subsided,  his  voice  at  that  time  be- 
coming hoarse.  While  shaving  himself,  about 
eighteen  months  afterwards,  he  discovered  a 
small  swelling  at  the  upper  part  of  the  sternum, 
in  which  he  felt  a throbbing. 

The  tumour  having  now  become  very  sen- 
sible to  the  touch,  and  respiration  being  im- 
peded by  the  slightest  pressure,  its  pulsations 
being  synchronous  with  those  of  the  heart,  the 
tumour  was  considered  as  decidedly  aneuris- 
mal.  Dr.  Mott  advised  him  to  avoid  all  exer- 
tion, to  be  occasionally  bled,  and  to  confine 
himself  principally  to  vegetable  diet.  In  four 
months  the  tumour  above  the  sternum  had 
much  increased,  the  “ bellows’  sound”  was  dis- 
tinctly heard,  the  thoracic  viscera  were  healthy, 
and  the  respiratory  murmur  distinct  through- 
out. By  speaking,  walking,  or  coughing, 
his  respiration  was  very  much  impeded,  and 
almost  entirely  suspended  by  the  least  pres- 
sure upon  the  tumour.  The  action  of  the 
right  carotid  was  much  more  feeble  than  that 
of  the  left,  and  its  branches  did  not  pulsate. 
The  right  subclavian  artery  beat  naturally, 
whilst  the  axillary  and  brachial  vessels  could 
scarcely  be  felt.  No  pulse  could  be  felt  at 
the  wrist  of  the  right  arm. 

Reflecting  on  this  case,  Dr.  Mott  was  per- 
suaded that  the  aneurism  was  situated  in  the 
arteria  innominata,  involving  also  the  subcla- 
vian and  root  of  the  carotid  arteries,  and  he 
considered  it  as  a proper  case  for  placing  a 
ligature  on  one  of  the  branches  of  the  inno- 
minata. From  the  evident  interruption  of 
the  circulation  in  the  right  arm,  and  the  appa- 
rent efforts  of  Nature  to  effect  a spontaneous 
cure,  Dr.  Mott  determined  first  to  tie  the 
carotid,  and  afterwards  to  secure  the  subcla- 
vian artery,  should  it  be  required. 

The  carotid  artery  was  secured  in  the  usual 
manner,  and  on  the  following  day  the  pulsation 
and  size  of  the  tumour  were  evidently  dimi- 
nished, and  the  breathing  became  more  free. 
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His  voice  improved  gradually,  and  his  cough 
and  expectoration  diminished.  The  ligature 
came  away  on  the  twenty-sixth  day  after  the 
operation,  the  tumour  above  the  sternum  and 
pulsation  having  entirely  disappeared.  The 
wound  soon  healed,  but  a very  considerable 
weakness  of  the  arm  remained,  with  slight 
oedema,  and  there  was  no  pulse  in  the  right 
radial  artery.  His  breathing  had  become 
easy,  the  cough  and  expectoration  much  di- 
minished, and  he  could  sleep  in  positions 
which  he  had  been  unable  to  take  for  many 
months. 

After  the  return  of  Moses  Gardner  to  the 
country,  he  stated  in  one  of  his  letters,  that 
“ his  breathing  was  much  better,  and  his  friends 
wrere  much  struck  at  his  improvement,  parti- 
cularly the  disappearance  of  the  tumour.”  On 
the  22d  of  April,  however,  I received  informa- 
tion of  his  death.  It  appeared  that  the  diffi- 
culty of  breathing  had  returned,  and  threaten- 
ed at  times  immediate  suffocation. 

“ Dissection. — No  tumour  appeared  exter- 
nally ; the  right  clavicle  was  a little  elevated, 
and,  on  removing  the  integuments,  was  found 
partially  dislocated  from  its  sternal  articula- 
tion, and  a considerable  portion  of  its  under 
surface  was  absorbed.  Immediately  beneath, 
and  imbedded  in  the  surrounding  parts,  was 
the  tumour,  which  extended  from  the  sternal 
extremity  of  the  left,  to  about  the  middle  of 
the  right  clavicle,  along  the  upper  and  inner 
surface  of  the  sternum,  and  reached  as  low 
down  as  the  third  rib.  Laterally  it  was  adhe- 
rent to  the  right  lung,  and  posteriorly  rested 
upon  the  lower  cervical  and  upper  dorsal  ver- 
tebrae. 

“ The  trachea  was  greatly  displaced,  and 
very  much  flattened  by  pressure  of  the  tu- 
mour, to  which  also  it  was  closely  attached. 

“ The  tumour  was  about  the  size  of  two 
fists,  and  its  parietes  were  firmly  consolidated. 
It  emanated  from  the  arteria  innominata,  in- 
volving the  subclavian  and  root  of  the  carotid. 
Superiorly  it  was  of  a globular  form,  but  ter- 
minated, inferiorly,  in  a point  which  passed 
down  below  the  division  of  the  trachea,  and 
behind  the  aorta.  The  right  carotid  was  ob- 
literated ; the  right  subclavian  beyond  the 
tumour  was  pervious  and  natural  in  its  struc- 
ture ; the  heart  and  lungs  were  sound. 

“ The  attending  symptoms,  as  well  as  the 
dissection,  fully  prove  the  cause  of  death  to 
have  been  the  displacement  of  the  trachea, 
and  the  consequent  pressure  of  the  consoli- 
dating tumour  upon  it  and  the  bronchial  tubes. 
Had  the  operation  been  performed  at  an  ear- 
lier stage  of  the  disease,  there  is  every  reason 
to  expect  it  would  have  terminated  success- 
fully. Should  I have  another  opportunity,  I 
will  operate  without  any  delay,  and  tie  both 
vessels  at  the  same  time,  and  not  leave  one  for 
a future  performance,  to  be  decided  upon  by 
the  effect  of  the  first.” 

The  fourth  case  of  aneurism  of  the  innomi- 
nata  treated  according  to  this  new  method  of 
operating  was  under  the  care  of  Dr.  Morrison, 
of  Buenos  Ayres,  and  an  account  of  it  was 
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first  published  in  the  American  Journal  of  the 
Medical  Sciences  for  1837. 

The  patient,  a man  forty-two  years  of  age, 
had  a large  pulsating  tumour  in  the  neck  which 
extended  upwards  from  within  the  thorax, 
and  obliquely  outwards  behind  the  sternal  ex- 
tremity of  the  sterno-cleido-mastoid  muscle. 
The  tumour  did  not  perceptibly  diminish 
when  pressure  was  made  on  the  right  carotid 
artery,  but  the  pulse  at  the  wrist  of  the  right 
arm  became  fuller  and  stronger.  When 
pressure  was  made  on  the  right  subclavian 
the  impulse  of  the  tumour  was  increased,  as 
also  the  pulsation  of  the  temporal  and  facial 
arteries  of  the  right  side.  He  had  been 
chiefly  confined  to  bed  during  the  preceding 
nine  months,  labouring  under  pain  in  the 
cardiac  region,  difficulty  of  breathing,  which 
was  increased  to  a painful  degree  by  walking, 
— rheumatism  of  the  right  shoulders  and 
muscles  of  the  neck,  and  hemicrania. 

Concluding  the  tumour  to  be  an  aneurism 
of  the  innominata  and  right  carotid,  on  the 
8th  of  November,  1832,  Dr.  Morrison  placed 
“ a flat  silk  ligature  on  the  carotid  artery  ” In 
the  afternoon,  the  patient  complained  of  being 
much  distressed  “ by  hollow  sounds  in  the  right 
side  of  his  head,  and  the  pulsation  in  the  tu- 
mour was  so  violent  that  they  could  be  ob- 
served at  some  distance  from  the  bed.”  The 
febrile  symptoms  were  alleviated  by  repeated 
blood-lettings  ; and  on  the  ninth  day  the  tu- 
mour, which  had  become  tender  to  the  touch, 
began  to  pulsate  more  feebly,  to  become 
harder,  and  to  diminish  in  size.  The  liga- 
ture came  away  on  the  thirty-first  day,  after 
which  period  he  progressively  recovered,  and 
returned  to  his  usual  habits,  which  were  those 
of  very  hard  labour. 

About  nineteen  months  afterwards  he  com- 
plained of  an  oppression  at  the  chest,  with  a 
slight  cough,  and  in  a month  he  died.  On 
examination  after  death  « the  right  sub- 
clavian artery  was  traced  to  its  origin,  at 
which  place  it  was  partially  dilated.  The 
arteria  innominata  was  double  its  ordinary 
size,  and  studded  with  spiculae  of  ossific 
matter.  The  right  carotid  artery,  from  its 
origin  to  the  point  where  the  ligature  had 
been  applied,  was  dilated  into  a sac,  which  was 
plugged  up  with  a dense  fibrinous  deposit.” 

M.  Laugier,  an  eminent  French  surgeon, 
operated  upon  the  fifth  case  of  aneurism  of 
the  innominata,  in  the  year  1828  K The  neck 
presented  a pulsating  tumour  the  'size  of  a 
large  hen-egg.  It  extended  about  two  inches 
above  the  right  clavicle,  whose  sternal  extre- 
mity it  had  dislocated  and  pressed  against  the 
trachea,  which  was  pushed  to  the  left  side. 
Outwards,  it  reached  to  near  the  middle  of 
the  right  clavicle,  and  downwards  about  two 
inches  from  the  top  of  the  sternum. 

These  symptoms  might  have  led  to  a belief 
that  the  subclavian  and  right  carotid  arteries 
were  alone  affected;  but  there  was  great 
reason  to  suppose  that  the  innominata,  and 
perhaps  even  the  arch  of  the  aorta  itself,  par- 
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ticipated  in  the  disease.  The  inclination  of 
the  trachea  to  the  left  side,  the  dull  sound  on 
the  first  and  second  ribs,  where  no  tumour 
was  perceptible ; the  difficulty  of  breathing ; 
the  peculiar  resonance  of  the  voice  ; the  im- 
possibility of  feeling  the  termination  of  the 
tumour  below  the  clavicle,  joined  to  the  con- 
sideration of  the  frequency  of  co-existent 
aneurisms  of  the  innominata  and  aorta,  were 
the  principal  sources  from  whence  M.  L. 
formed  that  diagnosis. 

M.  Laugier  determined  on  taking  up  the 
right  subclavian  artery  soon  after  it  passes  be- 
neath the  clavicle,  and  which  he  tied  with  a 
single  silk  ligature.  No  visible  change  oc- 
curred in  the  tumour  immediately  after  the 
ligature  was  tightened,  but  on  the  following 
day  it  was  evidently  smaller,  its  pulsations 
were  weaker,  and  the  radial  artery  of  the 
right  side  did  not  beat.  The  patient  continued 
relieved,  breathing  better,  and  swallowing 
with  less  difficulty,  until  the  seventh  day 
after  the  operation,  when  a slight  haemorrhage 
took  place  of  arterial  blood  from  the  wound. 
The  bleeding  returned  several  times,  but 
ceased  after  the  tenth  day.  On  the  fifteenth 
day,  the  patient  perceived  that  the  trachea 
was  resuming  its  natural  position,  but  he  com- 
plained of  pain  in  the  shoulder  and  back,  and 
was  only  able  to  sit  with  his  body  bent  for- 
wards, the  pulse  in  the  right  wrist  having  then 
become  sensible  to  the  touch.  Sometime 
afterwards,  the  tumour  began  to  beat  more 
strongly  than  before  the  operation,  the  cough 
and  difficulty  of  breathing  increased,  and  he 
died  one  month  after  the  operation,  the  liga- 
ture still  remaining  in  the  wound. 

On  examination  after  death  there  was  found 
a large  aneurismal  tumour  of  the  arteria  inno- 
minata, and  the  aorta  was  dilated.  The 
sac  was  nearly  filled  with  firm  dense  laminae 
of  fibrine;  the  lower  part  of  the  tumour  con- 
taining more  recently-formed  coagula.  The 
right  carotid  artery  was  completely  oblitera- 
ted from  its  origin  to  two-thirds  of  its  extent, 
and  presented  several  “ singular  valvular-like 
pseudo-membranes.”  The  right  subclavian 
artery  was  quite  pervious  to  within  an  inch  of 
where  the  ligature  had  been  applied.  The 
ligature  had  divided  the  artery,  but  was  re- 
tained in  the  wound  by  a coagulum  which 
had  formed  in  its  noose  in  consequence  of  the 
haemorrhage.  Besides,  close  to  the  capillary 
mouth  of  the  artery  there  was  a collateral 
branch  of  considerable  size,  which  may  have 
been  the  cause  of  the  haemorrhage,  by  pre- 
venting the  formation  of  a sufficient  internal 
coagulum.  The  third  and  fourth  dorsal  ver- 
tebrae were  carious,  and  formed  the  parietes 
of  the  lower  and  back  part  of  the  aneurismal 
sac.  Exactly  in  this  situation  the  trachea  was 
diseased,  its  inner  membrane  being  thickened, 
discoloured,  and  its  follicles  very  prominent. 
The  oesophagus  was  here  ulcerated,  and  com- 
municated with  the  diseased  vertebrae. 

The  next,  and  sixth  case,  was  that  treated 
by  Mr.  Fearn  of  Derby',  and  is  one  of  much 
1 Lancet,  1836. 
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interest  and  importance.  A female,  twenty- 
eight  years  of  age,  had  a violent  fit  of  cough- 
ing on  going  into  bed,  and  soon  afterwards 
she  felt  a throbbing  swelling  above  the  ster- 
num, which,  for  a few  weeks,  gave  her  a good 
deal  of  pain,  and  which  was  relieved  by  re- 
peated bleedings.  Five  months  after  the 
commencement  of  this  illness  there  was  a 
rounded  pulsating  tumour  observed  in  the 
neck  above  the  sternum,  bounded  laterally  by 
the  trachea  and  tracheal  margin  of  the  sterno- 
cleido-mastoideus  muscle.  The  “ bellows  sound” 
was  heard  in  the  supra-clavicular  space,  and  a 
less  distinct  sound  along  the  course  of  the 
right  carotid  artery.  The  pulse  in  the  right 
wrist  was  very  distinct.  She  complained  also 
of  a frequent  cough  and  difficulty  in  breathing ; 
each  time  the  carotid  was  compressed  the 
breathing  became  more  tranquil,  and  when 
the  pressure  was  removed  the  dyspnoea  in- 
stantly returned  ; — a similar  experiment  on 
the  subclavian  artery  did  not  at  all  affect  the 
state  of  her  breathing. 

The  circumstance  of  the  circulation  in  the 
subclavian  artery  being  already  considerably 
obstructed,  and  its  entire  obstruction  adding 
to  the  distressing  symptoms — and  the  further 
circumstance,  that  pressure  on  the  carotid  was 
followed  by  a relief  of  the  dyspnoea,  seemed 
to  Mr.  F.  clearly  to  indicate,  that  for  the  cure 
of  this  aneurism  a preference  should  be  given 
to  placing  the  ligature  on  the  carotid  artery. 
This  he  did  accordingly  by  tying  that  vessel 
with  a single  ligature.  A few  hours  after  this 
operation  the  patient’s  breathing  became  a 
good  deal  oppressed,  and  she  had  many  vio- 
lent fits  of  coughing  ; but  these  symptoms 
were  relieved  by  blood-letting  and  opiates  : 
and  they  again  several  times  recurred  and 
were  relieved  by  the  same  system  of  treat- 
ment. After  the  first  eight  days,  a decided 
amendment  took  place  in  this  patient’s  con- 
dition ; the  pulsation  of  the  tumour  diminished 
in  force,  its  bulk  was  lessened,  and  the  breath- 
ing was  much  more  easy.  At  the  expiration 
of  a month  the  patient  walked  daily,  her  dif- 
ficulty in  breathing  was  entirely  removed,  and 
returned  only  when  she  walked  fast.  The 
tumour  still  continued  to  pulsate,  but  pressure 
upon  it  did  not  give  rise  to  dyspnoea  or  any 
kind  of  inconvenience.  In  this  state  she  re- 
turned home,  no  further  treatment  being 
deemed  necessary. 

Besides  these  six  cases  of  aneurism  of  the 
innominata,  which  were  treated  by  placing  a 
ligature  only  on  one  of  the  branches  of  the  diseased 
artery,  two  other  cases  are  on  record  wherein 
a similar  principle  of  operating  was  adopted. 
In  one  of  these  Mr.  Scott  placed  a ligature 
on  the  right  carotid  artery,  after  which  the 
aneurism  somewhat  diminished  in  bulk,  but  the 
tumour  soon  again  increased,  and  ultimately 
proved  fatal ; however  as  there  was  no  post- 
mortem examination,  the  real  state  of  the 
vessels  in  this  patient  was  not  ascertained1. 

In  the  other  case,  a ligature  was  placed  on 
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the  subclavian  artery  by  Mr.  Key,  and  the  pa- 
tient expired  a few  hours  after  the  operation. 

On  reviewing  the  eight  cases  in  which  this 
operation  for  aneurism  of  the  innominata  has 
been  performed,  it  therefore  appears  that  in 
five  of  them  a ligature  was  placed  on  the  ca- 
rotid artery,  and  in  the  other  three  the  sub- 
clavian was  the  vessel  on  which  the  ligature 
was  applied. 

In  five  of  the  cases  the  operation  was  fol- 
lowed by  relief  of  all  the  symptoms,  and  by  a 
diminution  of  the  bulk  and  consolidation  of 
the  tumour.  The  three  other  cases  were 
unsuccessful ; but  this  militates  not  against 
the  principle  of  the  operation  itself,  but  the 
injudicious  selection  of  the  patients  on  whom 
it  had  been  employed.  In  M.  Laugier’s  pa- 
tient the  consecutive  hemorrhage  was  a proof 
of  the  diseased  state  of  the  artery  at  the  place 
where  the  ligature  was  applied,  and  the  ap- 
pearances after  death  pointed  out  that  the 
operation  in  this  instance,  where  the  aneur- 
ismal  disease  was  so  extensive,  was  by  no 
means  judicious.  Neither  can  the  unsuccess- 
ful result  in  the  case  operated  upon  by  Mr. 
Key,  where  the  patient  died  a few  hours  after 
the  operation,  be  considered  as  any  proof 
of  the  disadvantages  of  this  mode  of  operating, 
but  of  its  misapplication ; and  in  the  case 
which  was  operated  upon  by  Mr.  Scott,  there 
is  every  reason  to  believe  that  the  aneurism 
was  too  far  advanced,  and  the  vessels  too  ex- 
tensively diseased,  to  admit  of  any  benefit  from 
the  operation. 

In  operating  for  aneurisms  within  the  chest, 
it  is  of  importance  to  remark,  that  the  success 
of  the  operation  will  not  depend  altogether 
on  the  satisfactory  effect  of  the  ligature,  and 
the  consolidation  of  the  tumour.  Patients 
with  a large  aneurism,  or  even  with  one  of  no 
very  considerable  bulk,  are  often  destroyed 
from  the  mere  pressure  of  the  swelling  on 
parts  essential  to  life  ; so  that  although  the 
tumour  be  consolidated,  the  mere  bulk  of  an 
unyielding  mass  may  cause  a multitude  of  dis- 
tressing symptoms,  and  even  prove  fatal.  In 
operating  therefore  for  aneurisms  of  the  inno- 
minata particularly,  it  is  essential  for  this  as 
well  as  for  other  reasons,  that  the  tumour 
should  not  have  attained  a very  large  size. 

It  is  in  cases  of  aneurism  of  the  arteria 
innominata  that  I consider  the  operation  of 
tying  one,  or  perhaps  both,  of  the  branches 
of  that  vessel,  in  an  especial  manner  appli- 
cable ; and  in  the  application  of  this  principle 
the  first  important  point  of  inquiry  ought 
to  be,  whether  blood  continues  to  circulate 
through  both  the  carotid  and  the  subclavian 
arteries,  or  through  only  one  of  these  divi- 
sions of  the  innominata.  I have  already  stated 
that  there  were  some  examples  of  aneurism 
of  the  innominata  wherein  Nature  had  shut 
up  the  carotid,  and  others  wherein  the  sub- 
clavian was  obstructed,  and  thus  had,  in  part, 
accomplished  the  consolidation  of  the  tumour. 

When  the  aneurism  has  not  attained  so 
great  a bulk  as  either  to  produce  serious  affec- 
tions of  the  head  or  chest,  or  to  threaten 
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rupture,  and  when  under  such  circumstances 
both  the  divisions  of  the  innominata  remain 
open,  I would  then  be  satisfied  with  first  making 
a trial  of  Valsalva’s  system  of  treatment,  in  the 
hope  that,  ultimately,  at  least  one  of  the  vessels 
might  be  obliterated  and  the  sac  filled  with 
concreted  fibrine.  Should  however,  so  favour- 
able a change  not  ensue,  the  propriety  of  tying 
one  of  the  branches  of  the  innominata  is  then 
to  be  considered ; and  it  appears  to  me  that 
such  an  operation  ought  to  be  unhesitatingly 
adopted  in  cases  which  would  otherwise  be 
hopeless.  I may  here  observe,  that  it  will 
perhaps  be  a matter  of  no  small  difficulty  to 
ascertain  when  one  of  these  arterial  trunks  is 
obliterated,  and  I as  well  as  others  have  been 
more  than  once  deceived  on  this  point.  Con- 
ceiving that  a want  of  pulsation  was  a sufficient 
indication  of  the  closure  of  an  artery,  I formed 
an  erroneous  opinion  in  the  case  of  Mrs.  Den- 
mark ; from  the  pulsation  in  the  carotid  and 
its  branches  not  being  perceptible,  I sup- 
posed that  the  canal  was  plugged  up ; but  in 
a short  time  after  the  ligature  was  placed  on 
the  subclavian,  I was  surprised  to  find  the 
pulsations  of  the  carotid  return,  and  ultimately 
resume  their  wonted  vigour. 

It  is  a fact  demonstrated  by  dissection,  and 
worthy  of  remark  in  contemplating  this  mode 
of  operating,  that  when  a spontaneous  cure 
of  aneurism  of  the  innominata  has  been  going 
on,  Nature  has  usually  plugged  up  the  caro- 
tid, so  that  in  performing  an  operation  for 
the  cure  of  such  an  aneurism  it  would  be  ad- 
visable to  imitate  her  in  this  respect,  and  to 
place  the  ligature  on  the  carotid,  in  prefer- 
ence to  the  subclavian.  The  advantage  of  this 
practice  is  obvious,  for  as  no  vessels  pass  from 
the  carotid  between  the  ligature  and  the  sac, 
a greater  diminution  in  the  force  of  the  cir- 
culation in  the  tumour  will  follow  than  if  the 
subclavian  were  tied,  it  not  being  practicable 
to  apply  a ligature  on  that  vessel  without  leav- 
ing four  large  branches  between  the  ligature 
and  the  sac.  I have  been  taking  for  granted 
that  the  calibre  of  the  carotid  and  subclavian 
was  about  equal. 


Fig.  70. 


Fig.  70.  This  diagram  shows  the  subdivisions  of  the 
arteria  innominata  ; (a  a)  the  aorta  from  whose  arch 
the  three  great  trunks , (A)  the  left  subclavian,  (c)  the 
left  carotid , and  (d)  the  arteria  innominata  emerge. 


The  innominata  (d),  divides  into  two  great  branches  ; 
the  right  carotid  (e),  and  the  subclavian.  The  sub- 
clavian gives  off' five  large  branches  before  it  emerges 
from  beneath  the  scaleni  muscles;  (/’)  the  vertebral 
artery;  (g)  the  internal  mammary ; (h)  the  superior 
intercostal ; (i)  the  thyroid  a.ris ; (k)  the  deep  cer- 
vical ; and  (l)  is  the  trunk  of  the  subclavian , after  it 
has  passed  beyond  the  scaleni  muscles,  and  the  point 
ivliere  the  ligature  is  to  be  applied. 

In  the  practical  application  of  this  mode  of 
operating  for  aneurism,  it  will  be  of  great 
importance  to  be  able  to  form  an  accurate 
diagnosis  in  aneurismal  swellings  of  the  neck, 
those  particularly  of  the  arteria  innominata, 
and  those  at  the  roots  of  the  carotid  and  sub- 
clavian arteries.  Such  diagnosis  is  generally 
considered  extremely  difficult ; and  erroneous 
opinions  have  in  several  instances  been  formed 
as  to  the  site  of  such  tumours  by  experienced 
surgeons.  I apprehend,  however,  that  the 
difficulty  of  distinguishing  aneurisms  of  these 
different  arteries  from  one  another  has  chiefly 
arisen  from  the  circumstance  of  their  having 
been  all  considered  incurable,  at  least  by  opera- 
tion ; and  as  far  as  the  treatment  is  concerned, 
the  same  system  being  applicable  to  all  of  them, 
no  one  has  endeavoured  to  point  out  their 
diagnosis. 

Having  had  frequent  opportunities  of  ex- 
amining aneurisms  at  the  root  of  the  carotid 
and  of  the  innominata,  I think  that  tumours 
of  these  different  vessels  may  be  generally 
distinguished  from  one  another ; and  the  diag- 
nostic characters  I have  chiefly  derived  from 
a consideration  of  the  natural  position  of  the 
vessels  and  their  relative  situation  to  the  sur- 
rounding parts. 

When  an  aneurismal  swelling  is  formed  at 
the  root  of  the  carotid,  the  tumefaction  will 
first  be  perceived  in  the  small  triangular  space 
formed  between  the  heads  of  the  sternal  and 
clavicular  portions  of  the  mastoid  muscle ; and 
as  the  tumour  increases  in  bulk,  it  displaces 
more  or  less,  or  sometimes  produces  the  absorp- 
tion of  a portion  of  either  the  one  or  the  other 
of  the  heads  of  that  muscle. 

If  the  aneurismal  swelling  be  formed  in 
the  arteria  innominata,  then,  in  place  of  first 
making  its  appearance  between  the  two  heads 
of  the  mastoid  muscle,  at  the  bottom  of  which 
space  lies  the  carotid  artery,  covered  merely 
by  a loose  cellular  membrane  and  some  fat, 
the  tumour  rises  up  from  below  the  sternum, 
and  on  the  tracheal  edge  of  the  sternal  por- 
tion of  the  mastoid,  where  the  innominata  is 
most  uncovered.  The  situation  of  the  tumour, 
however,  varies  according  to  the  part  of  the 
artery  that  is  affected ; in  one  case,  where  the 
rupture  of  the  internal  coats  of  the  innominata 
took  place  at  the  distal  extremity  of  that  ves- 
sel, the  other  coats  yielding  in  the  direction 
of  the  impetus  of  the  blood,  the  tumour  took 
a diagonal  direction  between  the  lines  of  the 
carotid  and  subclavian,  and  thus  first  appeared 
in  the  triangular  space  on  the  acromial  edge  of 
the  mastoid  muscle. 

When  the  aneurism  is  formed  in  the  subcla- 
vian artery,  the  tumour  will  rise  on  the  cervical 
side  of  the  clavicular  portion  of  the  mastoid, 
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in  the  triangular  space  between  that  muscle 
and  the  trapezius,  where,  like  the  former  ves- 
sels, the  artery  is  covered  only  by  some  fat  and 
condensed  cellular  membrane.  It  is,  indeed,  in 
these  several  spaces  where  the  three  different 
arterial  trunks  are  most  exposed,  and  where 
the  superincumbent  parts  are  of  that  nature 
which  most  readily  yields  to  the  growth  of  the 
aneurismal  swelling. 

Another  diagnostic  mark  in  aneurismal  dis- 
ease of  these  vessels  is  the  state  of  the  pul- 
sation in  the  branches  of  the  subclavian  and 
carotid  arteries ; the  force  of  the  pulse  being 
usually  diminished  in  the  branches  of  a trunk 
affected  with  aneurism.  Thus,  when  the 
carotid  is  the  seat  of  the  disease,  its  branches 
only  will  have  their  pulsation  affected ; when 
the  subclavian  suffers,  the  radial  artery  will 
pulsate  with  less  force ; and  when  the  innomi- 
nata  has  become  aneurismal,  the  circulation 
in  the  branches  both  of  the  subclavian  and 
carotid  will  be  more  or  less  influenced. 

I may  also  observe  that  in  proportion  as 
the  anenrismal  tumour  acquires  considerable 
bulk,  the  diagnosis  w ill  become  more  and  more 
difficult,  and  the  difficulty  will,  in  many  cases, 
arise  from  the  circumstance,  that  two  or  more 
of  these  vessels,  and  in  many  instances  the  arch 
of  the  aorta  itself,  are  involved  in  the  disease. 


In  addition  to  these  cases  of  aneurism  of  the 
innominata,  aneurisms  of  other  arteries  have 
likewise  been  treated  by  placing  the  ligature 
on  one  branch  of  the  diseased  trunk.  Sir 
Everard  Home  adopted  this  practice,  and 
placed  a ligature  on  the  trunk  of  the  common 
femoral  artery  in  a case  of  aneurism  of  the 
external  iliac  *.  But  the  operation  failed,  and 
he  afterwards  endeavoured  to  cure  the  aneur- 
ism by  coagulating  the  blood  within  the  sac 
by  the  application  of  heat.  Dupuytren  tested 
this  mode  of  operating  in  a patient  who  had  an 
aneurism  of  the  subclavian,  by  placing  a ligature 
on  the  axillary  artery ; but  the  case  was  not 
a favourable  one  for  any  operation,  neither 
was  the  after-treatment  likely  to  ensure  a 
successful  result. 

“ A husbandman,  forty-five  years  of  age,  who 
had  always  enjoyed  good  health,  experienced, 
without  any  assignable  cause,  a feeling  of  numb- 
ness and  weakness  in  the  whole  extent  of  the 
right  arm,  and  this  was  quickly  followed  by 
a painful  sensation  at  the  lower  part  of  the 
neck,  in  the  clavicular  region.  The  tumour 
was  constantly  increasing  in  size,  the  arm 
became  more  numbed,  and  finally  the  numb- 
ness increased  so  much  as  to  render  his  arm 
almost  immoveable.  Dupuytren  at  first  tried 
Valsalva’s  method  of  treatment,  combined  with 
cold  and  discutient  applications  to  the  tumour, 
and  though  the  patient  had  been  bled  seven 
times,  and  kept  on  a very  low  diet,  still  the 
tumour,  instead  of  diminishing,  continued  to 
augment.  The  subclavian  artery  in  the  space 
between  the  scaleni  muscles  and  the  clavicle 
had  acquired  the  size  of  an  egg,  and  formed 
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a tumour  of  considerable  size  outwards  and 
upwards  towards  the  trapezius.  Below  the 
clavicle  the  artery  appeared  healthy,  but  M. 
Sanson  believed  that  the  disease  extended 
beyond  that  bone  ; the  trunk  of  the  common 
carotid  appeared  sound,  but  the  strong  and 
full  pulsations  of  the  commencement  of  the 
subclavian  and  of  the  innominata  show'ed  that 
both  those  vessels  were  likewise  affected, 
although  certainly  to  a less  degree  than  the 
subclavian  itself.  The  integument  covering 
the  tumour  had  not  altered ; the  arm  and  hand 
of  the  right  side  were  slightly  cedcmatous ; the 
hand  was  partly  closed,  and  the  patient  could 
neither  open  it  nor  close  it  more.  The  whole 
of  the  limb  was  affected  with  great  numbness 
and  painful  twitchings.  The  right  arm  was 
of  the  natural  colour  and  temperature,  and  the 
general  health  good ; the  pulsations  of  the  heart 
were  strong  and  sonorous;  the  respiration  easy; 
cough  slight,  but  not  frequent.” 

“ Dupuytren  conceived,  that  if  the  method 
of  Hunter  or  Anel  were  admissible,  it  would 
be  necessary  in  this  case  to  apply  the  ligature 
on  the  origin  of  the  subclavian,  which  itself 
was  much  affected,  or  on  the  trunk  of  the 
arteria  innominata,  which  for  the  same  reason 
could  not  be  tied ; besides  the  trials  already 
made  by  MM.  Mott,  Graefe,  and  Lisfranc  had 
not  been  sufficiently  encouraging  to  lead  one 
to  perform  the  latter  operation.  There 
remained  then  but  one  alternative,  either  to 
abandon  the  patient  to  a certain  death,  or  to 
treat  him  according  to  the  method  of  Mr. 
Wardrop,  and  tie  the  axillary  artery. 

“ M.  Dupuytren  performed  this  operation, 
and  at  the  moment  when  the  circulation  was  ar- 
rested by  the  ligature  there  occurred  about 
twenty  very  strong  pulsations  of  the  tumour, 
which  appeared  for  the  time  to  augment  in  size, 
but  very  soon  resumed  their  ordinary  rhythm, 
and  the  patient  felt  very  comfortable.” 

“ On  the  following  day  the  tumour  was 
slightly  diminished  in  size,  and  its  pulsations 
less  strong.  On  the  fifth  day  there  was  some 
uneasiness,  the  pulse  was  stronger,  and  some 
paroxysms  of  cough  having  caused  the  tumour 
to  swell,  he  was  bled  at  the  arm.  On  this 
day  about  noon,  the  compresses  covering  the 
wound  were  stained  with  arterial  blood  ; he 
was  again  bled,  and  in  the  evening  a third  time, 
the  discharge  of  blood  continuing.  On  the 
next  day  the  flow  of  blood  was  nearly  stopped  ; 
bled  in  the  evening  to  one  ‘palette.’  The 
seventh  day  from  the  operation  the  patient  ap- 
peared to  be  going  on  well,  complaining  only 
of  debility  and  slight  dyspnoea ; bowels  not 
opened  since  the  operation  ; he  takes  every 
hour  a small  quantity  of  nourishment.  On 
the  eighth  day  the  discharge  of  arterial  blood 
again  made  its  appearance,  but  in  very  small 
quantity : the  tumour  had  much  diminished  in 
size ; the  limb  was  slightly  tumefied,  but  pre- 
served its  sensibility,  the  dyspnoea,  however, 
was  slightly  increased ; the  patient  continued 
to  get  weaker,  and  died  on  the  ninth  day  at 
four  o’clock  in  the  morning.” 

“ On  examination  there  were  but  few  traces 
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of  the  tumour ; the  pleura  contained  about  a 
glassful  of  sanguineous  serosity,  but  the  left 
side  contained  more  than  the  right ; the  left 
lung  was  healthy,  the  right  covered  with  recent 
false  membranes ; it  was  slightly  infiltrated, 
and  the  posterior  portion  of  its  middle  and 
inferior  lobes  engorged,  approaching  to  hepati- 
zation ; the  heart  greatly  dilated,  its  parietes 
appeared  rather  thinner,  and  almost  resembling 
two  leaves  of  parchment;  and  its  substance 
pale.  The  aorta  was  much  dilated  and  thick- 
ened, presenting  on  its  internal  surface  large 
red  patches ; in  other  parts  the  internal  mem- 
brane presented  true  ulcerations,  of  which 
some  corresponded  to  osseous  patches,  others 
to  a white  and  firm  substance.  This  alteration 
terminated  at  the  diaphragm.  Traces  of  it 
were  found  in  the  arteria  innominata,  which 
was  much  dilated , also  to  a small  distance 
in  the  common  carotid  and  in  the  right  sub- 
clavian in  a more  advanced  state,  the  calibre 
of  which  vessel  was  equal  to  that  of  the  innomi- 
nata. The  tumour  rested  on  the  first  rib,  the 
middle  portion  of  which  it  had  completely 
destroyed,  the  extremities  of  the  bone  project- 
ing into  the  interior  of  the  sac  and  covered  by 
a fibrinous  coagulum.” 

“ With  respect  to  the  operation,  it  had  been 
as  successful  as  possible,  and  had  surpassed 
every  thing  which  could  have  been  expected : 
every  thing  went  on  well  for  the  first  days, 
and  it  is  probable  that  if  this  slight  haemor- 
rhage had  not  inspired  alarm,  and  rendered  the 
venaesections  necessary  in  a patient  who  had 
already  been  bled  seven  times  previous  to  the 
operation,  he  would  have  been  able  to  have 
borne  up  against  the  slight  affection  of  the 
left  lung  and  that  of  the  pleurae  ; further,  it  is 
even  probable,  that  these  lesions  only  super- 
vened during  the  latter  period  of  the  patient’s 
life,  when  the  organization,  deprived  of  all  its 
powers,  no  longer  possessed  means  of  resist- 
ance.” 

“ This  case  is  not  then  a failure  (revers)  for 
surgery  ; nor  can  it  be  cited  as  unfavourable 
to  the  method  of  Mr.  Wardrop.  M.  Dupuy- 
tren  stated,  and  with  reason,  that  considering 
the  death  as  the  effect  of  the  lesions  of  the 
thoracic  viscera,  and  not  as  the  result  of  the 
operation,  he  should  not  abandon,  on  this  ac- 
count, the  method  which  he  had  employed, 
and  which  was  the  only  one  that  could  have 
been  put  in  practice  in  such  a case.  He  re- 
minded persons  that  Sir  A.  Cooper  had  ex- 
perienced the  same  failure  the  first  and  second 
time  he  placed  a ligature  on  the  carotid ; that 
he  himself  lost  the  first  patient  in  whom  he 
employed  the  method  of  treatment  for  arti- 
ficial anus ; and  he  concluded  by  assuring  those 
present  that,  in  a similar  case,  he  should  act 
in  the  same  way  as  he  had  done  in  this 

Ligature. — Having  considered  the  effects  of 
artificially  obstructing  the  passage  of  the  blood 
through  an  aneurismal  artery  from  placing  a 
ligature  on  the  vessel,  on  the  cardiac  or  on 
the  capillary  side  of  the  tumour,  or  on  one 
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branch  only  of  the  diseased  artery,  a most  im- 
portant inquiry,  viz.  the  best  mode  of  apply- 
ing the  ligature  under  any  of  these  circum- 
stances, still  remains  to  be  determined.  Were 
it,  indeed,  practicable  to  apply  a ligature  on 
an  aneurismal  artery,  so  as  to  avoid  all  risk  of 
consecutive  haemorrhage,  the  operations  em- 
ployed for  the  cure  of  external  aneurism 
might  be  said  to  be  perfect  in  all  cases  in 
which  an  operation  would  in  other  respects 
be  advisable. 

Various  methods  have  been  employed  for 
applying  ligatures  on  aneurismal  arteries.  In 
the  old  operation,  in  which  an  incision  was 
made  into  the  sac,  the  cardiac,  and  distal  ori- 
fices of  the  diseased  vessel  were  secured  in 
separate  ligatures.  But  since  other  modes  of 
operating  have  been  adopted,  and  it  has  been 
found  requisite  to  cut  down  upon  an  arterial 
trunk,  at  a distance  from  the  aneurism,  with  a 
view  to  obstruct  the  flow  of  blood  through  the 
vessel  at  that  point,  different  means  have  been 
employed  for  placing  the  ligature  on  the  ves- 
sel, the  chief  object  being  to  lessen  the  risk 
of  consecutive  or  secondary  haemorrhage. 

The  most  simple  method  of  employing  the 
ligature  consists  in  tying  a single  thread  round 
the  artery  with  sufficient  tightness  not  only  to 
interrupt  the  flow  of  blood  through  it,  but 
also  to  cut  its  internal  coats,  and  compress  its 
sides,  at  the  point  of  ligation. 

Effects  of  its  application. — When  a liga- 
ture is  thus  applied  on  the  trunk  of  an  artery, 
a series  of  changes  takes  place,  all  which  be- 
come necessary  to  secure  the  vessel  from 
future  haemorrhage  ; and  any  of  these  changes, 
if  not  duly  effected  by  the  ligature,  render 
the  operation  extremely  hazardous  and  often 
fatal.  The  first  effect  produced  by  tying  a 
thread  tightly  round  an  artery  is  to  obstruct 
the  transit  of  the  blood  through  it.  The  circu- 
lation being  thus  arrested,  that  portion  of  blood, 
which  is  contained  between  the  ligature  and 
the  first  collateral  branch  on  the  cardiac  side 
of  the  ligature,  stagnates  and  forms  a coag  ulum. 
This  clot  serves  the  purpose  of  a temporary 
barrier,  and  the  inflammation,  arising  at  the 
lacerated  ends  of  the  internal  tunics  of  the 
artery,  is  followed  by  the  effusion  of  coagu- 
lating lymph  or  fibrine.  An  adhesion  is  thus 
produced  between  the  opposite  sides  of  the 
vessel  at  the  point  of  ligation.  The  coagulum 
of  red  blood  is  gradually  absorbed,  and  re- 
placed by  a plug  of  concreted  fibrine.  Whilst 
this  process  is  going  on  within  the  vessel,  the 
ligature  acting  as  an  extraneous  substance,  and 
the  noose  having  been  drawn  so  tightly,  as  to 
destroy  the  vitality  of  the  coats  of  the  artery 
at  the  point  of  ligation,  causes  that  part  of  the 
vessel  to  ulcerate,  and  thus  allows  the  ligature 
to  be  separated.  As  soon  as  the  ligature  has 
come  away,  the  wound  of  the  parts,  as  well  as 
the  extremity  of  the  artery,  becomes  covered 
with  granulations,  and  ultimately  the  vessel  is 
imbedded  in  a firm  and  condensed  mass  of 
cellular  tissue. 

The  noose  of  the  ligature  may  be  either 
drawn  so  tight  as  only  to  bring  the  opposite 
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sides  of  the  vessel  into  close  contact,  or  the 
inner  and  middle  coats  may  be  divided  or 
lacerated  by  its  pressure  ; and  such  division  of 
the  inner  coats  has  usually  been  considered 
requisite  to  produce  the  necessary  degree  of 
inflammation  of  the  tunics  of  the  artery,  as 
well  as  a sufficient  exudation  of  fibrine  to 
secure  its  closure,  and  the  separation  of  the 
ligature.  The  moderate  degree  of  force 
which  is  found  sufficient  to  cut  the  internal 
coats  of  an  artery  in  the  dead  body,  and  also 
in  living  animals,  renders  it  probable  that  in 
the  usual  mode  of  applying  the  ligature,  the 
division  of  the  internal  coats  of  the  vessel 
almost  always  takes  place  ; the  degree  of  in- 
flammation necessary  for  the  closure  of  the 
vessel  may,  it  is  true,  be  produced  without 
this  division,  but  when  the  noose  is  tightly 
drawn,  though  it  may  create  an  additional  risk 
of  haemorrhage,  if  the  coats  of  the  vessel  hap- 
pen to  be  diseased,  it  will  secure  an  early 
separation  of  the  ligature  itself. 

A temporary  ligature  has  also  been  em- 
ployed for  the  cure  of  aneurism.  It  had  been 
ascertained,  by  experiments  on  animals,  that 
when  a thread  is  tied  with  sufficient  tightness 
to  lacerate  the  internal  coats  of  an  artery,  and 
is  allowed  to  remain  on  the  vessel  but  a very 
few  hours,  an  internal  clot  of  blood  is  formed 
sufficient  to  oppose  an  obstacle  to  the  circu- 
lation in  the  vessel,  whilst  a sufficient  degree 
of  inflammation  subsequently  ensues  to  pro- 
duce adhesion  of  the  coats  of  the  vessel,  and 
a permanent  obliteration  of  its  canal.  In  the 
few  cases  in  which  the  temporary  ligature  has 
been  applied  on  an  aneurismal  artery,  the  re- 
sults have  been  such  that  the  practice  has  not 
been  generally  followed  ; and  even  had  the 
precise  period  necessary  for  the  application 
of  the  temporary  ligature  been  accurately 
ascertained,  it  would  be  still  a matter  of  doubt 
whether  or  not  there  would  in  that  case  be 
less  risk  of  secondary  haemorrhage,  than  when 
a permanent  ligature  had  been  employed ; tor 
as  the  force  used  in  tying  the  ligature  would 
in  either  case  be  the  same,  any  risk  of  hae- 
morrhage from  the  artery  being  diseased  at 
the  point  where  it  was  tied,  would  be  precisely 
the  same  in  both  cases.  Moreover,  the  dan- 
ger of  haemorrhage  for  want  of  sufficient  space 
between  the  ligature  and  the  nearest  colla- 
teral branch  to  procure  the  stagnation  and 
coagulation  of  a sufficient  quantity  of  blood 
to  form  the  temporary  barrier,  would  be  equal 
whichever  of  these  modes  had  been  employed. 

The  want  of  success  which  has  hitherto 
attended  the  use  of  the  temporary  ligature, 
must  not,  however,  be  considered  a conclusive 
proof  of  its  principle  being  incorrect,  but  ra- 
ther of  the  difficulty  of  attaining  the  object 
for  which  the  temporary  ligature  is  intended. 
It  is  evident  that  there  must  be  a specific  pe- 
riod, w hen  a ligature  applied  in  the  ordinary 
manner  must  have  effected  all  the  good  pur- 
poses that  are  required  of  it.  Beyond  that 
period,  its  longer  detention  in  the  wound 
cannot  be  of  any  use,  and  may  be  productive 
of  much  mischief.  If,  therefore,  the  ligature 


could  be  removed  from  the  vessel  immediately 
after  the  adhesion  of  its  coats  had  taken  place, 
and  a coagulum  been  formed,  without  in  any 
w’ay  disturbing  the  vessel,  or  interrupting  the 
adhesive  process  that  is  going  on  in  the  wound, 
there  w ould  still  be  good  grounds  for  employ- 
ing a temporary  ligature  on  an  aneurismal  ar- 
tery. It  appears  to  me  that  a plan  suggested 
by  Mr.  Barker  of  Ipswich,  for  removing  a 
ligature  at  any  period  that  may  be  required 
after  its  application,  is  admirably  calculated  to 
accomplish  this  important  purpose.  By  this 
plan,  the  surgeon  has  the  power  of  loosening 
the  knot  of  the  ligature,  by  withdrawing  a 
thread,  without  causing  the  slightest  disturb- 
ance of  the  vessel.  This  is  accomplished  with 
a remarkable  degree  of  facility,  in  the  fol- 
lowing ingenious  manner  : 

The  substance  best  suited  for  the  ligature, 
is  the  common,  small-sized  cat-gut ; two  small 
loops  of  different  coloured  silk  are  also  re- 
quired. After  the  ligature  has  been  conducted 
by  the  needle  under  the  artery,  one  end  of 
the  ligature  is  passed  through  the  first  loop,  a, 
and  then  the  first  noose  of  the  knot  is  com- 
pleted, and  drawn  with  the  usual  tightness. 
The  same  end  of  the  ligature  is  passed  through 
the  second 
loop,  b,  (fig. 

71),  and  then 
the  second 
knot  is  com- 
pleted ; that 
end  of  the  li- 
gature which 
is  close  to  it, 
c,  is  then  cut 
oft’.  The  edges 
of  the  wound 
being  brought 
together,  the  two  small  loops  and  the  long 
remaining  end  of  the  ligature,  d,  are  to  be 
brought  out  of  the  wound.  Whenever  it  is 
desirable  to  remove  the  ligature,  the  surgeon 
commences  by  drawing  one  side  after  another 
of  the  second  loop,  b,  in  a see-saw  manner. 
The  noose  of  the  knot  will  be  thus  speedily 
loosened,  and  the  loop  escapes  out  of  the 
wound.  The  remaining  loop  is  to  be  manipu- 
lated in  the  same  manner,  and  the  knot  w'ill 
be  thus  completely  undone,  and  the  ligature 
now  lying  loose  in  the  wround,  may  be  with- 
drawn with  the  greatest  facility. 

Another  mode  of  employing  the  ligature 
has  been  to  apply  several  threads  at  a moderate 
distance  from  each  other  along  the  course  of 
the  vessel.  This  expedient  was  had  recourse 
to  for  the  purpose  of  having  at  hand  the 
means  of  controlling  the  flow  of  blood  in  the 
vessel,  if  the  lowest  ligature,  which  alone  had 
been  tightened,  proved  insufficient ; but  the 
practice  has  very  properly  been  long  since 
abandoned.  Its  impropriety  will  be  at  once 
felt,  when  we  reflect,  that  the  effect  of  a liga- 
ture is  to  excite  a degree  of  inflammation  in 
the  vessel,  which  extends  for  some  way,  both 
above  and  below  the  point  tied  ; while  this 
process  is  going  on,  the  coats  of  the  vessel  are 
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more  friable  and  unresisting  than  in  the  state 
of  health,  and  if  one  or  more  ligatures  are 
placed  successively,  one  above  another,  while 
the  artery  is  thus  inflamed,  the  vessel  is  more 
easily  cut  through,  and  the  consequences  may 
be  easily  foreseen. 

Another  and  indeed  an  ancient  mode,  which 
was  advocated  by  Mr.  Abernethy,  consisted 
in  the  application  of  two  ligatures,  the  artery 
being  divided  between  them.  To  this  mode 
of  applying  the  ligatures,  he  was  led  by  ob- 
serving that  secondary  haemorrhage  was  much 
more  frequent  after  the  operation  for  aneurism 
than  after  amputations  ; and  he  therefore  an- 
ticipated that  by  placing  two  ligatures  on  an 
artery  and  dividing  it  between  them,  the  upper 
extremity^  of  the  vessel,  and  which  he  erro- 
neously supposed  was  the  only  one  from  which 
a secondary  haemorrhage  could  arise,  would  be, 
in  this  respect,  precisely  in  the  same  circum- 
stances as  an  artery  tied  after  an  amputation. 

Of  all  these  different  methods  which  have 
been  resorted  to  for  placing  the  ligature  on  an 
aneurismal  artery,  that  which  is  now  almost 
universally  employed  in  this  country  is  the 
application  of  a single  thread  round  the  vessel 
in  such  a manner  as  to  cause  as  little  injury  as 
possible  to  the  adjacent  soft  parts,  the  noose 
being  tied  sufficiently  tight  to  divide  the  in- 
ner coats  of  the  vessel.  There  is,  indeed,  no 
operation  which,  if  properly  executed,  is  fol- 
lowed with  more  certain  success  than  that  of 
obliterating  an  arterial  trunk  by  the  applica- 
tion of  the  single  ligature  ; how  far  such  a 
procedure  may  be  advisable  for  the  treatment 
of  particular  cases  of  aneurism,  is  another 
point  to  determine  : for  in  this,  as  in  all  other 
surgical  operations,  the  ultimate  success  de- 
pends on  the  proper  selection  of  the  case,  its 
previous  treatment,  and  likewise  on  its  after 
management.  What  I now  contend  for  is, 
that  if  a single  ligature  be  placed  on  an  arte- 
rial trunk,  the  coats  of  which  are  healthy  at 
the  point  of  ligation, — if  a sufficient  space  be 
left  between  the  ligature  and  the  first  col- 
lateral branch  for  the  formation  of  an  internal 
clot ; if  the  noose  be  made  sufficiently  tight 
not  only  to  insure  the  adhesion  of  the  sides  of 
the  artery,  but  also  to  cause  a speedy  ulcera- 
tion of  the  coats  to  permit  the  escape  of  the 
knot  ; and  above  all,  if  this  operation  has 
been  accomplished  with  facility  and  without 
detaching  the  vessel  from  its  sheath  and  the 
soft  parts  contiguous  to  the  sheath  of  the 
vessel  to  any  unnecessary  extent ; and.  finally, 
if  the  wound  is  not  irritated  after  the  opera- 
tion by  extraneous  substances,  this  operation 
is  almost  invariably  attended  with  success. 

On  reviewing  the  numerous  cases  of  aneu- 
rism which  have  been  operated  upon  since  the 
Hunterian  method  was  introduced,  the  cases 
in  which  it  has  been  unsuccessful,  have,  in 
almost  every  instance,  excepting  those  which 
were  injudiciously  selected  for  a surgical  ope- 
ration, failed  from  secondary  haemorrhage ; 
whilst  of  late  years,  since  important  improve- 
ments have  been  made  in  the  application  of 
the  ligature,  and  in  simplifying  tne  operation, 
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the  surgical  treatment  of  aneurism  can  now 
be  resorted  to  with  great  certainty,  as  far  at 
least  as  regards  the  obliteration  of  the  artery, 
whatever  may  be  the  changes  effected  in  tlie 
aneurismal  tumour. 

To  secure  the  success  of  the  ligature,  se- 
veral circumstances  are  indispensable,  besides 
those  which  relate  to  the  mere  application  of 
the  thread. 

1st.  No  branch  should  come  off  from  the 
trunk  of  the  artery  within  a certain  distance 
of  the  point  of  ligation,  a space  being  neces- 
sary  for  the  blood  to  stagnate  and  coagulate, 
and  in  which  a fibrinous  concretion  may  be 
ultimately  formed,  in  order  to  produce  a per- 
manent barrier  to  the  circulation.  Whatever 
precautions  may  be  taken,  or  however  intel- 
ligent the  operator  may  be,  there  is  always  a 
risk,  either  of  some  anomalous  branch  coming 
off  close  to  the  place  where  the  ligature  is 
applied,  or  the  relative  position  of  the  parts 
may  be  so  altered  from  the  bulk  of  the  aneu- 
rismal tumour,  that  the  ligature  is  placed  close 
to  some  collateral  branch  ; and  hence  in  either 
case,  there  not  being  sufficient  room  for  the 
formation  of  an  internal  coagulum  between 
such  collateral  branch,  and  the  point  of  li- 
gation, secondary  haemorrhage  must  follow 
whenever  the  coats  of  the  vessel  are  ulcerated 
by  the  ligature.  This  accident  has  frequently 
happened  when  the  operation  has  been  per- 
formed on  the  trunk  of  the  common  femoral 
artery,  in  cases  where  the  aneurismal  tumour 
was  so  situated  that  there  was  not  a sufficient 
space  between  the  sac  and  the  epigastric,  or 
circumflex  artery  to  permit  the  ligature  to  be 
placed,  so  as  to  leave  a sufficient  portion  of 
the  trunk  of  the  vessel  between  the  ligature 
and  the  origin  of  the  branch  for  the  formation 
of  a coagulum. 

2d.  There  should  be  no  important  devia- 
tion from  the  usual  distribution  of  the  vessel. 
When  an  anomaly  occurs,  we  have  to  fear  not 
only  the  danger  arising  from  the  ligature  being 
applied  too  close  to  such  a division  of  the 
artery,  and  preventing  the  formation  of  the 
necessary  coagulum  for  its  obliteration,  but 
we  have  also  to  fear  the  continuance  of  the 
circulation  on  the  capillary  or  distal  side  of 
the  ligature.  The  more  remarkable  instances 
of  these  irregularities  in  the  distribution  of 
the  arteries  have  been  described  by  different 
authors,  more  particularly  by  Haller,  Murray, 
Burns,  Barclay,  Tiedemann,  Harrison,  and 
Dr.  Hennis  Green,  and  will  be  referred  to  in 
describing  the  operations  on  particular  vessels. 

Mode  of  applying  the  Ligature. — There  are 
certain  points  demanding  particular  attention 
when  a ligature  is  to  be  applied  on  an  arterial 
trunk,  and  which  should  be  borne  in  mind,  on 
whatever  vessel  the  ligature  is  to  be  placed. 
The  precise  length  of  the  incision  in  the  inte- 
guments, after  mature  consideration,  ought  to 
be  marked  with  ink.  The  length  of  the  inci- 
sion ought  to  be  regulated  according  as  the 
vessel  may  be  more  or  less  deeply  situated, 
recollecting  that  the  facility  of  the  future 
dissection  depends  very  much  on  a free  inci- 
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sion  having  been  made  through  the  skin.  The 
direction  of  the  incision  should  not  be  exactly 
parallel  with  the  line  of  the  artery,  but  should 
cross  it  at  an  acute  angle  (tig.  72).  This  di- 
rection of  the  inci- 
sion gives  the  ope- 
rator the  certainty 
of  exposing  the  ar- 
tery at  one  point 
of  his  incision  ; for 
if  it  be  made  paral- 
lel to  the  vessel,  a 
difficulty  may  arise 
when  the  incision 
does  not  exactly 
fall  upon  the  trajet 
of  the  vessel.  The 
artery  ought  to  be 
denuded  as  little 
as  possible,  and 
only  at  that  point 
where  the  ligature  e 
is  to  be  applied. 

Fig.  72,  a a,  an  artery  crossed  obliquely  by  the  lines  of 

incision , b c,  and  d e. 

This  mode  of  dividing  the  integuments 
offers  essential  advantages,  not  only  in  facili- 
tating the  future  steps  of  the  operation,  but 
in  affording  the  certainty  of  denuding  the  ar- 
tery at  one  point,  and  only  at  that  point  where 
it  is  desirable  the  ligature  should  be  applied. 
For  if  the  operation  be  executed  strictly  ac- 
cording to  this  principle,  the  cellular  sheath 
of  the  vessel  will  be  exposed  only  to  such  an 
extent  as  to  facilitate  making  an  opening  into 
it  merely  sufficient  to  admit  the  transit  of  a 
small  needle  for  conducting  the  ligature  round 
the  vessel.  The  safety  and  success  of  the 
operation  may  indeed  be  justly  said  to  depend 
on  the  ligature  being  applied  without  much 
disturbance  to  the  soft  parts  contiguous  to  the 
artery,  and  likewise  in  the  facility  by  which 
the  needle  is  passed  around  it ; and  I am  con- 
vinced that  even  the  most  experienced  opera- 
tor's will  find  decided  advantage  in  performing 
this  operation,  by  adopting  the  oblique  inci- 
sion of  the  integuments  which  I have  now 
recommended,  instead  of  following  the  ordi- 
nary method  of  dividing  the  skin  immediately 
above,  and  in  a line  parallel  to  the  trajet  of  the 
artery ; a practice  which  I am  of  opinion  it 
will  be  better  to  avoid,  even  when  operating 
on  superficial  arteries. 

The  advantages  of  marking  the  line  of 
the  incision  with  ink,  before  commencing  an 
operation,  should  not  be  lost  sight  of,  particu- 
larly in  that  of  placing  a ligature  upon  an  ar- 
tery. It  frequently  happens,  that  from  the 
external  incision  not  being  ot  sufficient  extent, 
the  subsequent  dissection  is  retarded,  and  it 
becomes  necessary  to  extend  the  division  of 
the  skin,  an  inconvenience  which  can  always 
be  avoided  by  duly  considering  and  marking 
the  length  of  the  incision  beforehand. 

The  instruments  necessary  for  dividing  the 
integuments  and  performing  the  subsequent 
dissection,  are,  a scalpel,  a directory,  and  a 
blunt-pointed  knife. 


The  scalpel  best  adapted  for  this,  as  well  as 
for  most  other  operations,  ought  to  have  the 
back  and  handle  made  in  one  continued  straight 
line,  as  represented  in  (fig.  73),  a b. 

Fig.  73. 


By  grinding  a small  portion  from  the  back 
of  the  blade,  at  an  oblique  angle,  a knuckle 
or  projection  c,  is  formed,  which  serves  the 
purpose  of  guiding  the  sharp  point  of  the 
instrument,  the  end  of  the  operator’s  fore 
finger  being  applied  upon  it.  With  this  in- 
strument the  incision  is  to  be  made  down  to 
the  cellular  envelope  or  proper  sheath  of  the 
artery,  and  before  attempting  to  open  the 
sheath  and  expose  the  vessel,  it  greatly  faci- 
litates the  operation  to  wait  until  the  wound 
is  cleansed  from  blood,  when  that  is  practica- 
ble ; an  assistant  taking  care  to  apply  pres- 
sure on  any  bleeding  vessel.  The  sheath  of 
the  artery  being  now  distinctly  seen,  it  is  to 
be  cautiously  opened,  conducting  the  scalpel 
by  the  director,  and  if  this  step  of  the  opera- 
tion be  effectually  accomplished,  the  aneur- 
ismal  needle  will  pass  with  the  greatest 
facility  round  the  vessel ; the  cellular  mem- 
brane, which  lies  between  the  artery  and  its 
sheath,  being  remarkably  loose,  yields  readily 
even  to  a blunt-pointed  instrument.  If  the 
artery  be  so  deeply  situated  that  it  cannot 
be  distinguished  by  the  eye,  the  opening  of 
the  sheath  is  a step  of  considerable  difficulty 
and  great  nicety  ; the  difficulty  consisting  in 
ascertaining  with  certainty,  that  the  sheath  is 
opened.  It  is  here  that  the  form  of  scalpel 
which  has  been  recommended  would  be  found 
particularly  useful,  and  the  sharp  point  safely 
guided  by  the  finger  of  the  operator.  In  order 
to  be  assured  that  the  sheath  of  the  vessel  was 
opened,  when  I had  no  means  to  ascertain  it 
but  by  the  sense  of  touch,  before  venturing  to 
introduce  the  needle,  I have  always  passed 
within  the  sheath  a blunt-edged  silver  knife, 
with  its  point  slightly  curved,  after  which 
the  aneurismal  needle  may  with  confidence  be 
introduced.  This  step  of  the  operation  will 
be  more  safely  and  speedily  accomplished  by 
passing  the  needle  between  the  artery  and  its 
accompanying  vein  or  from  within  outwards, 
than  from  without  inwards.  By  this  mode  of 
proceeding,  there  is  much  less  chance  of  in- 
cluding the  vein  along  with  the  artery  within 
the  ligature,  an  occurrence  which  I have 
known  happen  to  experienced  surgeons.  The 
needle  for  conducting  the  ligature  has  been 
made  of  a variety  of  forms,  and  several  dif- 
ferent contrivances  have  been  resorted  to,  to 
convey  the  ligature  round  deep-seated  arte- 
ries. The  most  simple,  and  by  far  the  most 
preferable  aneurismal  needle  for  general  use, 
is  of  a curved  form,  somewhat  like  the  letter  S. 
(See  Ligature.)  When  of  this  shape  the 
point  can  be  passed  in  various  directions,  and 
carried  round  a vessel  of  considerable  depth. 
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The  needle  ought  not  to  be  so  thick  as  those 
usually  employed  ; and  whilst  its  point  should 
not  be  so  sharp  as  to  endanger  a wound  of 
the  artery,  it  ought  not  to  be  so  large  or 
so  blunt  as  to  prevent  it  being  easily  slipped 
round  the  vessel.  Neither  should  the  eye 
of  the  needle  be  too  near  the  point,  so  that 
when  the  ligature  is  in  it,  the  needle  may  not 
be  interrupted  in  passing  through  the  loose 
cellular  membrane  between  the  artery  and  its 
sheath. 

The  best  ligature  which  can  be  employed 
is  the  common  silk  thread  used  by  dentists, 
and  a noose  formed  by  a single  knot  is  to  be 
firmly  drawn,  guarding  against  pulling  it  so 
tightly  as  to  lacerate  the  cellular  coat  of  the 
artery.  Due  care  should  bo  taken  before 
tying  the  ligature,  that  nothing  be  included 
in  the  noose  but  the  denuded  artery,  and  that 
the  coats  of  the  vessel  are  in  a healthy  con- 
dition ; and  as  it  is  of  great  importance,  to  di- 
minish the  risk  of  consecutive  haemorrhage, 
that  a sufficient  portion  of  the  vessel  be  left 
between  the  ligature  and  the  first  inosculating 
branch,  it  is  safer  to  tie  the  vessel  at  the  far- 
thest point  which  is  denuded,  than  at  that 
nearest  the  heart,  by  which  means  a larger 
space  will  be  left  in  the  vessel  for  the  forma- 
tion of  an  internal  coagulum.  The  ligature 
having  been  tied,  the  ends  of  the  thread  may 
be  either  left  in  the  wound,  or  one  of  them 
may  be  cut  off,  or  both  may  be  removed  close 
to  the  knot.  As  it  is  essential  for  the  success 
of  this  operation,  that  the  wound  be  speedily 
healed,  in  order  that  the  soft  parts  contiguous 
to  the  vessel  may  be  consolidated,  the  small 
ligature  is  decidedly  preferable,  its  presence 
causing  less  irritation,  and,  for  this  same  rea- 
son, cutting  off  one  of  the  threads  will  still 
further  diminish  the  irritation  arising  from  the 
presence  of  an  extraneous  body  within  the 
wound.  ( Veitch .) 

In  order  still  further  to  remove  all  causes 
of  irritation  in  the  wound,  both  ends  of  the 
ligature  have  been  cut  off,  and  this  is,  perhaps, 
all  things  being  considered,  the  most  prefer- 
able mode.  When  nothing  remains  in  the 
wound  but  the  noose  on  the  artery,  all  the 
soft  parts  which  had  been  necessarily  divided 
in  order  to  reach  the  vessel  and  pass  the  li- 
gature round  it,  may  be  brought  into  close 
contact  and  retained  in  their  natural  posi- 
tion ; so  that,  except  the  very  limited  spot 
where  the  noose  of  the  ligature  remains,  the 
whole  of  the  wound  will  be  readily  united  by 
adhesion ; and  it  is  found  from  experience  that 
the  noose  of  the  thread  is  ultimately  dis- 
charged by  an  orifice  formed  in  the  cicatrix. 
(See  Ligature.)  The  separation  of  the 
noose  takes  place  at  very  different  periods 
after  the  operation,  according  to  the  kind  of 
ligature  employed,  the  force  with  which  it 
has  been  tightened,  and  the  degree  of  local 
excitement  that  follows  its  application  ; but 
no  further  degree  of  inflammation  and  sup- 
puration supervenes  than  what  is  necessary 
for  the  displacement  and  discharge  of  the 
ligature,  and  it  is  of  advantage  that  the  liga- 


ture should  not  be  separated  until  the  canal 
of  the  artery  be  permanently  obliterated. 

The  consecutive  treatment.  — The  wound 
should  be  dressed  in  the  most  simple  manner  ; 
all  the  blood  on  its  surface  ought  to  be  care- 
fully removed,  and  the  divided  parts  ought 
not  to  be  brought  together  until  the  bleeding 
has  completely  ceased.  The  edges  of  the 
wound  are  then  to  be  kept  in  contact  by 
short  strips  of  adhesive  plaster,  either  with 
or  without  a few  stitches  ; and  a bandage, 
when  the  operation  has  been  performed  on 
one  of  the  limbs,  may  be  applied,  but  only 
with  a very  moderate  degree  of  firmness, — or 
bandages  may  be  dispensed  with  altogether. 
All  circumstances  being  favourable,  the  whole 
of  the  wound  will  heal  by  adhesion,  scarcely 
any  after-dressing  being  necessary  ; and  the 
noose  of  the  ligature  will  be  discharged  in  fif- 
teen, twenty,  or  sometimes  a greater  number 
of  days,  unattended  with  any  pain  or  incon- 
venience. 

A series  of  changes  take  place  in  the  vas- 
cular system,  immediately  on  the  application 
of  the  ligature,  whether  placed  on  the  cardiac 
or  on  the  capillary  side  of  the  aneurism,  or  on 
one  of  the  branches  of  the  diseased  artery.  The 
pulsations  in  the  tumour  either  cease  altoge- 
ther, or  a thrill  more  or  less  distinct  may  be 
perceived,  and  its  bulk  diminishes  in  propor- 
tion to  the  thinness  of  the  walls  of  the  sac. 
But  as  I have  already  explained  (see  Ana- 
stomosis), the  circulation  in  the  trunk  of  an 
artery  is  no  sooner  interrupted,  than  the  ana- 
stomosing branches  increase  in  size,  to  supply 
those  parts  with  blood  which  had  been  nour- 
ished by  the  obstructed  vessel.  Hence,  im- 
mediately after  the  application  of  the  ligature, 
the  inosculating  vessels  beat  with  an  increased 
impulse,  and,  if  situated  near  the  surface,  they 
may  be  seen  to  enlarge,  as  is  well  illustrated 
in  the  branches  of  the  temporal  and  occipital 
arteries,  when  the  trunk  of  the  carotid  is  ob- 
structed by  a ligature. 

A like  diminution  in  the  bulk  of  an  aneu- 
rismal  tumour  is  produced  when  the  ligature 
is  placed  on  its  capillary  side,  or  when  only 
one  of  the  branches  of  the  aneurismal  artery 
has  been  secured.  In  all  cases  where  either 
of  these  modes  of  operating  have  been  em- 
ployed, it  has  been  distinctly  noticed,  that  a 
very  considerable  diminution  in  the  bulk  of  the 
tumour  took  place  immediately  after  the  liga- 
ture had  been  applied  on  the  diseased  vessel. 

When  the  patient  has  been  subjected  to  a 
rigid  system  of  preparation  before  the  opera- 
tion, it  may  be  anticipated  that  no  circum- 
stance will  ensue  to  interrupt  the  progress  of 
the  cure,  the  operation  causing  little  or  no 
disturbance  of  the  general  system,  the  tumour 
gradually  becoming  consolidated,  and  the  limb 
being  properly  nourished  by  the  enlargement 
of  the  collateral  vessels.  Until  such  a favour- 
able result  of  the  operation  is  produced,  it  is 
of  primary  importance,  not  only  that  the  limb 
but  that  the  whole  frame  should  be  kept  in  a 
state  of  perfect  repose  ; the  strictest  atten- 
tion should  likewise  be  paid  to  regulate  the 
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patient’s  diet  and  keep  his  mind  tranquil.  The 
limb  should  be  kept  moderately  warm,  and 
whilst  all  cold  applications  ought  to  be  avoid- 
ed, it  is  equally  proper  to  guard  against  too 
much  heat  and  the  application  of  stimulants 
to  the  limb.  Unless  interrupted  in  its  efforts, 
the  economy  is  active  in  restoring  the  colla- 
teral circulation ; so  that  if  from  the  application 
of  heat  or  stimulants  the  vascular  system  be 
too  much  excited,  inflammation  of  the  wound 
or  congestion  of  the  limb  may  take  place. 
The  diet  should  be  mild,  and  merely  sufficient 
to  allay  the  sensation  of  hunger,  and  the 
bowels  ought  to  be  regulated  by  mild  laxa- 
tives or  enemata. 

With  whatever  facility  the  operation  may 
have  been  performed,  and,  however  favour- 
able the  circumstances  may  have  appeared  to 
be  when  it  was  undertaken,  yet  it  is  some- 
times followed  by  a train  of  severe  symptoms, 
either  in  the  parts  on  which  the  operation  has 
been  performed,  on  the  aneurismal  tumour 
itself,  or  on  the  system  generally.  In  some 
individuals  the  ligature  of  a large  artery  is 
succeeded  by  a greater  or  less  degree  of  ex- 
citement of  the  whole  system, — the  pulse  be- 
comes full  and  hard,  there  is  an  increased 
heat  of  the  skin,  and  perhaps,  too,  uneasy  sen- 
sations are  excited  in  the  wound,  in  the  tu- 
mour, or  in  some  internal  organ.  In  this  state, 
the  chief  means  to  be  relied  on,  are  the  ab- 
straction of  blood,  sudorifics,  laxatives,  and 
such  medicines  as  tranquillize  the  action  of 
the  heart.  The  quantity  of  blood  to  be  taken 
can  only  be  determined  by  the  changes  in  the 
pulse  which  take  place  during  the  flow  of  the 
blood  from  a vein,  and  the  blood  should  be 
allowed  to  flow  until  the  pulse  be  subdued, 
the  impulse  of  the  heart  diminished,  or  until 
a state  of  approaching  syncope  is  produced. 
Should  the  large  intestines  not  have  been  duly 
evacuated,  an  enema  should  be  exhibited. 
One  grain  of  calomel,  taken  singly  or  com- 
bined with  three  grains  of  James’s  powder, 
may  be  given  every  four,  six,  or  eight  hours 
alternately  with  a small  dose  of  saline  medi- 
cine, or  the  common  saline  draught,  according 
to  the  violence  and  duration  of  the  febrile 
symptoms.  As  in  cases  where  any  consider- 
able degree  of  excitement  has  supervened 
after  the  operation,  one  bleeding  is  seldom 
sufficient  to  subdue  permanently  the  febrile 
symptoms,  the  impulse  of  the  heart  and  the 
pulse  ought  to  be  carefully  watched,  and  when 
they  rise  again  above  their  natural  standard, 
or  should  there  be  any  degree  of  local  pain, 
whether  in  the  tumour,  or  in  the  wound  itself, 
under  any  of  these  circumstances  the  bandage 
ought  to  be  replaced  on  the  arm,  and  the 
blood  allowed  to  flow  until  the  increased  ac- 
tion of  the  heart  be  again  subdued.  After 
the  febrile  state  of  the  system  has  been  com- 
bated, as  far  as  can  be  effected  by  depletion, 
any  immoderate  action  of  the  vascular  system 
which  remains  may  be  allayed  by  the  exhi- 
bition of  the  tartrate  of  antimony,  opium,  or 
colchicum.  This  depletive  system  may  in- 
deed be  pursued  with  the  greatest  confidence, 


recollecting  the  important  fact  I have  for- 
merly mentioned,  that  a languid  state  of  the 
circulation,  caused  by  the  abstraction  of  blood, 
instead  of  preventing,  essentially  contributes 
to  the  rapid  deposition  of  fibrine  within  the 
canal  of  a divided  artery,  or  within  an  aneu- 
rismal sac.  Hence  a patient,  on  whom  an 
operation  for  the  cure  of  aneurism  has  been 
performed,  cannot,  to  ensure  its  success,  be 
too  much  depleted,  as  far  at  least  as  regards 
the  obliteration  of  the  artery  at  the  point  of 
ligation,  and  strengthening  the  walls  of  the 
sac  by  the  formation  of  concreted  fibrine. 

Sometimes  a limb  becomes  cold  after  a liga- 
ture has  been  placed  on  its  main  trunk.  This 
seldom  continues  more  than  a few  hours, 
and  nothing  is  requisite  but  to  keep  it  covered 
with  some  cotton  or  silk,  taking  care  that  it  is 
so  supported  and  covered,  that  no  consider- 
able degree  of  pressure  be  allowed  to  bear 
on  any  particular  part.  But  if  the  coldness  of 
the  limb  continues  for  a lengthened  period, 
further  means  must  be  employed  to  restore  its 
natural  temperature,  such  as  placing  bottles  of 
hot  water,  or  flannel  bags  filled  with  heated 
salt,  in  the  vicinity,  but  not  too  near  the  limb. 
Sometimes  a cold  state  of  the  limb  is  suc- 
ceeded by  an  increase  of  temperature  above 
the  natural  standard  ; and  even  with  such  a 
degree  of  congestion  as  to  render  it  necessary 
to  apply  leeches,  or  even  to  take  some  blood 
from  the  arm. 

It  sometimes  happens,  after  either  of  the 
different  methods  of  operating  for  aneurism 
has  been  employed,  that  sooner  or  later,  even 
in  a very  few  days,  the  aneurism  regains  its 
former  size  and  again  pulsates  ; a circumstance 
which  may  occur  from  a collateral  branch  arising 
from  the  artery  between  the  point  of  ligation 
and  the  sac,  carrying  on  the  circulation  through 
the  tumour  ; or  some  branch  communicating 
with  the  aneurismal  artery  on  the  capillary 
side  of  the  sac,  may,  in  like  manner,  cause  a 
stream  of  blood  to  flow  through  the  tumour. 
But  whatever  be  the  cause  of  the  circulation 
being  maintained  in  an  aneurismal  sac,  it  has 
been  already  pointed  out,  that  a complete 
stoppage  of  the  blood’s  current  is  not  neces- 
sary to  secure  the  success  of  the  operation. 
It  is  only  requisite  to  procure  the  formation 
of  fibrinous  laminae  within  the  sac  sufficient 
in  thickness  to  secure  its  walls  against  the 
impetus  of  the  blood — an  effect,  which,  in  the 
cases  alluded  to,  is  produced  by  the  very  lan- 
guid state  of  the  circulation,  which  continues 
in  an  aneurism  after  a ligature  has  been  placed 
on  the  trunk  of  the  diseased  vessel,  rendering 
much  resistance  of  the  parietes  of  the  sac  un- 
necessary, and  by  the  same  languor  of  the 
circulation  likewise  promoting  the  effusion  of 
fibrine  within  the  cavity  of  the  tumour.  A 
moderate  degree  of  compression  upon  the 
tumour,  will,  in  most  cases,  suffice  to  procure 
the  cessation  of  this  languid  flow  of  blood 
through  it. 

An  aneurism  may  not  only  continue  to  pul- 
sate but  to  increase  in  size  after  the  operation. 
In  such  cases,  inflammation,  suppuration,  and 
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sloughing  of  the  tumour  supervene.  The 
Coagula  within  the  sac  are  discharged,  the 
suppurating  cavity  is  filled  with  granulations, 
and  if  the  patient’s  health  can  support  the  dis- 
charge, cicatrization  of  the  w'ound,  and  a per- 
fect cure  of  the  disease,  may  take  place.  Hae- 
morrhage under  such  circumstances  rarely 
occurs,  both  extremities  of  the  arteries  being 
plugged  up  with  fibrine,  in  the  same  manner 
as  blood-vessels  are  found  in  the  neighbour- 
hood of  mortified  parts. 

In  the  records  of  operations  for  aneurism, 
a considerable  number  of  cases  will  be  found 
where  the  limb  has  mortified ; and  this  may 
have  been  occasioned  either  from  some  ob- 
struction to  the  collateral  circulation,  or  in 
some  cases  from  the  large  bulk  of  the  aneu- 
rism, causing  a stagnation  of  blood  in  the 
smaller  vessels,  and  capillaries.  In  general, 
however,  when  gangrene  does  occur,  it  is  li- 
mited to  small  portions  of  the  extremities,  the 
fingers  or  toes,  for  instance,  or  the  parts  that 
have  been  too  much  subjected  to  pressure. 
Phlyctenous  patches,  followed  by  circum- 
scribed eschars  are  also  sometimes  observed. 
The  limb,  under  these  circumstances,  is  be- 
numbed, its  sensibility  is  blunted,  or  a pricking 
sensation  is  felt  more  or  less  extensively.  If 
the  gangrene  be  limited,  the  sloughs  are  de- 
tached, and  the  sores  heal,  according  as  the 
collateral  circulation  becomes  more  and  more 
fully  established.  When  it  extends  to  the 
whole  limb,  the  surgeon  should  wait  till  its 
ravages  are  fairly  circumscribed,  before  re- 
sorting to  amputation. 

But  by  far  the  most  alarming  event  which 
can  happen  after  the  operation,  is  hemor- 
rhage from  the  wound,  an  event  which  may 
in  general  be  averted,  but  which,  when  it  does 
occur,  is  fraught  with  danger.  The  numerous 
methods  which  have  been  attempted  to  im- 
prove the  mode  of  applying  the  ligature,  have 
all  had  the  important  object  in  view  of  dimi- 
nishing the  risk  of  secondary  or  consecutive 
haemorrhage,  and  in  the  present  advanced 
state  of  surgery,  if  a judicious  treatment  of 
patients  previously  and  subsequently  to  the 
operation  be  duly  attended  to — if  the  case  be 
a proper  one  for  adopting  the  measure,  and 
the  operation  in  all  respects  well  executed  ; 
under  such  favourable  circumstances,  there 
will  be  little  danger  of  secondary  haemorrhage. 
It  may  happen,  however,  that,  from  some  con- 
stitutional peculiarities  which  could  not  be 
foreseen,  the  wound  does  not  heal  by  adhe- 
sion, but  suppurates,  sloughs,  and  exposes  the 
artery  to  ulceration  ; or  the  coats  of  the  vessel 
may  not  be  in  a sound  state,  and  will  not  ad- 
here at  the  place  where  they  are  brought  into 
contiguity  by  the  ligature,  so  that  when  it 
comes  away,  haemorrhage  ensues,  or,  what  is 
the  most  serious  of  all  accidents,  the  noose 
may  happen  to  be  placed  so  close  to  a colla- 
teral branch,  that  there  is  not  sufficient  room 
for  the  blood  to  stagnate  and  coagulate  for 
forming  a plug  to  stay  the  current  of  the 
blood.  From  any  of  these  causes  a haemor- 
rhage may  ensue  ; the  blood  may  flow  either 


from  the  cardiac  or  from  the  capillary  orifice, 
or  it  may  occur  from  both  at  the  same  time. 
When  the  blood  flows  from  the  capillary  ori- 
fice, it  issues  with  much  less  impetuousity,  and 
the  blood  itself  has  much  more  the  appearance 
of  venous  blood  than  w'hen  it  bursts  from  the 
cardiac  orifice. 

A vigorous  depletive  system  will,  I am  con- 
vinced, in  most  cases,  ensure  the  healing  of 
the  wound  by  adhesion ; but  when  suppuration 
does  take  place,  whether  from  such  depletion 
not  having  been  properly  attended  to,  or  from 
the  soft  parts  around  the  artery  having  been 
too  much  displaced  and  injured  by  the  opera- 
tion, every  effort  should  be  made  to  promote 
the  growth  of  healthy  granulations  in  the 
wound,  by  the  ordinary  local  treatment,  as 
well  as  to  correct,  as  far  as  possible,  any  dis- 
turbance of  the  general  health.  Above  all, 
essential  benefit  may,  under  such  circum- 
stances, be  derived  from  the  use  of  either  of 
the  sulphates  of  quinine  or  iron,  and  the  mi- 
neral acids  ; the  nervous  system  ought  to  be 
soothed  and  the  circulating  organs  tranquil- 
lized with  colchicum  and  narcotics. 

If,  from  the  progress  of  the  ulceration  in 
the  wound  generally,  or  of  the  artery  at  the 
place  of  the  ligature,  a haemorrhage  actually 
takes  place,  serious  apprehensions  may  be  en- 
tertained of  the  result  of  the  operation,  and 
the  treatment  to  be  adopted  requires  the 
greatest  promptness  and  decision.  The  first 
impulse  of  the  bystander,  when  a jet  of  blood 
comes  from  the  wound,  is  to  employ  pressure, 
and,  if  the  wound  be  sufficiently  large  to  ad- 
mit the  finger,  the  most  manageable  and  effec- 
tual mode  of  applying  it,  is  by  placing  the 
point  of  the  finger,  either  with  or  without  a 
small  thick  dossil  of  lint,  on  the  bleeding  ori- 
fice, employing  only  such  degree  of  pressure 
as  is  necessary  to  arrest  the  haemorrhage  until 
further  means  can  be  obtained.  If  the  blood 
flows  from  the  capillary  orifice,  a much  less 
degree  of  pressure  will  be  found  necessary 
to  stem  it,  than  when  it  flows  from  the  orifice 
on  the  cardiac  side  of  the  ligature.  The  mo- 
ment the  flow  of  blood  is  controlled,  all  dress- 
ings and  bandages  should  be  dispensed  with, 
and  the  trunk  of  the  patient’s  body  exposed  to 
a cool,  though  not  chilling  air.  Mental  tran- 
quillity is  almost  equally  as  essential,  the 
slightest  mental  emotion  increasing  the  ac- 
tion of  the  vascular  system.  Hence  all  ap- 
pearances of  fear  and  alarm  ought  to  be  par- 
ticularly guarded  against  by  the  attendants, 
and  a large  dose  of  opium,  alone  or  combined 
with  calomel,  should  be  exhibited.  The  sub- 
sequent means  to  be  employed,  those  which 
have  for  their  object  permanently  to  arrest  the 
bleeding,  are  now  to  be  considered,  and  these 
must  be  modified  according  to  the  cause  of 
the  haemorrhage,  as  well  as  to  the  particular 
vessel  on  which  the  operation  has  been  per- 
formed, and  likewise  to  the  orifice,  whether 
the  capillary  or  the  cardiac,  from  which  the 
blood  may  have  made  its  escape.  If  the  hae- 
morrhage has  been  caused  by  a collateral 
branch  betwixt  the  aneurism  and  the  heart, 
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preventing  the  formation  of  a coagulum  or 
interna]  clot  of  sufficient  length  to  plug  up  the 
canal  of  the  artery  above  the  ligature,  then  it 
may  be  advisable  to  place  an  additional  liga- 
ture on  the  artery,  between  the  collateral 
branch  and  the  heart,  provided  such  a measure 
be  practicable  from  the  seat  of  the  aneurism, 
and  likewise  from  the  superior  part  of  the 
vessel  not  having  another  collateral  branch  so 
near  as  to  render  it  injudicious  to  resort  to  a 
second  operation.  When,  for  example,  a liga- 
ture has  been  placed  on  the  trunk  of  the 
common  femoral  artery,  I have  known  hae- 
morrhage to  take  place  in  consequence  of 
the  proximity  of  the  noose  of  the  ligature 
to  the  circumflex  ilii,  and  epigastric  arteries, 
there  not  being  sufficient  room  left  for  a 
coagulum  to  be  formed  between  the  ligature 
and  these  branches  ; in  such  a case  the  pa- 
tient’s life  can  be  saved  by  securing  the  ex- 
ternal iliac.  In  one  case,  an  experienced  sur- 
geon tied  the  superficial  femoral  artery  close 
to  the  profunda,  intending  to  place  the  liga- 
ture on  the  common  trunk  of  the  femoral 
artery — and  the  patient  died  from  haemor- 
rhage. The  same  error  was  committed  by 
another  surgeon. 

When  secondary  haemorrhage  has  arisen  in 
consequence  of  the  diseased  state  of  the  coats 
of  the  artery  at  the  place  where  the  ligature 
was  applied,  preventing  their  adhesion,  and 
causing  their  ulceration,  then  it  may  also  be 
considered,  how  far  it  may  be  worth  while  to 
risk  another  operation,  and  place  a second 
ligature  on  the  artery  at  a place  where  its 
coats  are  supposed  to  be  sound.  In  other 
cases  of  a similar  description,  the  propriety  of 
amputating  the  limb,  if  such  a proceeding  be 
practicable,  may  be  duly  considered,  and 
should  be  resorted  to,  when  it  can  hold  out  a 
rational  prospect  of  saving  life. 

If  secondary  haemorrhage  has  been  caused 
by  a bad  condition  of  the  wound,  and  the  ulcer- 
ative process  has  extended  to  the  artery,  then 
art  can  avail  but  little,  and  we  must  entirely 
confide  to  a well-directed  pressure  with  the 
point  of  the  finger  on  a small  compress  of  lint, 
on  the  bleeding  orifice,  effected  by  a succes- 
sion of  competent  assistants,  along  with  the 
application  of  styptics,  of  which  the  most 
powerful  is  the  saturated  solution  of  alum, 
sulphate  of  copper,  or  the  lunar  caustic. 

TRAUMATIC,  OR  FALSE  ANEURISM. 

The  false,  spurious,  diffuse,  or  traumatic 
aneurism,  consists  in  a tumour,  formed  by 
effusion  of  blood  from  a wounded  artery  into 
the  surrounding  cellular  membrane.  This 
species  of  aneurism  is  usually  caused  by  the 
arteries  being  wounded  by  a sharp  pointed 
instrument,  the  limb  being  pierced  in  an  ob- 
lique direction,  so  that  the  opening  in  the 
artery  not  corresponding  with  that  of  the 
integuments,  the  blood,  instead  of  escaping 
through  the  external  wound,  is  infiltrated  into 
the  cellular  membrane,  adjacent  to  the  wound 
in  the  vessel.  A false  aneurism  has  also  beeu 


in  some  cases  formed  by  the  fractured  ex- 
tremity of  a bone  wounding  an  artery  ; or  the 
violence  of  the  injury  which  caused  the  frac- 
ture, may  produce  also  the  rupture  of  the 
parietes  of  the  artery.  It  has  likewise  been 
known  to  succeed  violent  muscular  efforts, 
producing  a sudden  rupture  of  arteries,  the 
tunics  of  which  had  been  previously  diseased. 
The  effusion  of  blood,  which  arises  from  a 
ligature  cutting  too  quickly  through  an  artery, 
falls  also  under  this  designation  ; and  even 
the  term  false  has  been  applied  to  the  second 
stage  of  the  true  aneurism,  when  a rupture  of 
the  sac  has  taken  place.  Sometimes  the  effusion 
of  blood  immediately  follows  the  wound  of  the 
artery,  and  is  diffused  in  an  irregular  manner 
among  the  soft  parts  ; at  others,  the  effused 
blood  is  contained  in  a circumscribed  cavity 
or  sac,  formed  also  by  the  surrounding  cellu- 
lar membrane,  or  by  the  proper  sheath  of  the 
artery.  In  the  former  instance,  the  false 
aneurism  is  said  to  be  diffused, ; in  the  latter, 
circumscribed. 

If  the  wounded  artery  be  deeply  seated, 
and  underneath  a strong  aponeurosis,  and  the 
external  wound  is  narrow,  oblique,  and  not 
corresponding  with  that  in  the  artery,  no  great 
haemorrhage  may  take  place  at  the  time  of  the 
accident,  the  blood  coagulating  and  forming 
a clot  which  prevents  the  bleeding.  In  a few 
days,  however,  the  limb  swells,  the  tumefac- 
tion commencing  at  the  wounded  part,  and 
extending  more  or  less  gradually  in  different 
directions  over  the  member,  and  this  circum- 
stance, together  with  the  situation,  direction, 
and  depth  of  the  wound,  generally  leads  to 
the  detection  of  the  real  nature  of  the  injury. 

When  arteries  superficially  situated  are 
wounded,  ineffectual  attempts  to  heal  the 
wound  by  the  application  of  pressure,  may 
cause  the  formation  of  a false  aneurism,  by 
preventing  the  blood  from  making  its  escape 
through  the  external  wound,  and  allowing  it 
to  be  infiltrated  in  the  surrounding  cellular 
membrane  ; or  the  wound  in  the  soft  parts,  in 
consequence  of  some  movement  of  the  limb, 
may  be  drawn  away  from  the  corresponding 
orifice  of  the  artery,  or  the  swelling  of  the 
soft  parts  may  prevent  the  escape  of  the  blood 
by  the  external  wound,  and  thus  cause  it  to 
be  diffused  more  or  less  extensively  amidst 
the  surrounding  parts.  Sometimes  a false 
aneurism  increases  at  intervals ; the  clot  of 
blood  which  had  temporarily  closed  up  the 
wound  of  the  artery  being  detached  by  the 
force  of  the  circulation,  and  thus  permitting 
further  effusion  of  blood.  In  this  manner,  all 
the  parts  around  and  below  the  wound  become 
more  or  less  speedily  injected  with  blood. 
When  the  distension  of  a limb  is  very  great, 
the  return  of  the  venous  blood  becomes  im- 
peded, and  hence  follow  oedema,  coldness,  and 
diminished  sensibility  of  the  member,  and  if 
the  integuments  are  greatly  distended,  gan- 
grene supervenes,  and  extends  throughout  the 
limb,  or  abscesses  may  be  formed,  followed  by 
profuse  discharge  of  pus,  and  the  separation 
of  gangrenous  eschars. 
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An  aneurism  arising  from  a wounded  ar- 
tery, sometimes,  though  rarely,  undergoes  a 
spontaneous  cure  ; but  when  it  does  occur, 
the  curative  process  is  effected,  as  in  the  true 
aneurism,  by  the  formation  of  a coagulum 
within  the  sac  ; and  if  the  wound  of  the  artery 
be  allowed  to  close,  or  if  the  aperture  be  of 
greater  extent  and  the  tumour  of  larger  bulk, 
the  canal  of  the  artery  may  be  completely 
obliterated. 

The  treatment  to  be  employed  in  cases  of 
this  kind  will  depend  on  the  extent  of  the 
wound,  the  size  of  the  artery,  and  the  dura- 
tion of  the  disease.  When  an  artery  has 
been  merely  punctured,  as  sometimes  happens 
in  the  operations  of  phlebotomy  and  cupping, 
a very  moderate  degree  of  pressure,  made  by 
means  of  a small  but  thick  compress  placed 
upon  the  wound,  will  be  sufficient  to  prevent 
the  outpouring  of  the  blood,  and  to  keep  the 
edges  of  the  wound  in  contact. 

If,  from  a similar  accident,  a tumour  ha3 
formed  by  the  effusion  into  the  cellular  mem- 
brane surrounding  the  artery,  compression 
may  be  successfully  employed,  provided  that 
the  blood  within  the  tumour  be  evacuated 
before  the  compress  is  applied. 

It  is  only,  however,  in  aneurismal  swellings, 
caused  by  very  small  wounds,  or  in  large 
wounds  of  the  smaller  arteries,  that  compres- 
sion can  be  successfully  employed  ; indeed, 
when  ineffectual,  it  is  often  followed  by  bad 
consequences,  such  as  inflammation  of  the 
wounded  soft  parts  adjacent  to  the  artery,  and 
extensive  suppurations,  which  render  all  fur- 
ther local  means  to  stop  the  bleeding  abortive  ; 
and  the  patient’s  life  can  be  saved  only  by 
amputation  of  the  limb,  if  from  the  site  of  the 
wound  such  a measure  be  practicable.  All  the 
other  means  which  have  been  recommended 
for  the  cure  of  the  true  aneurism,  by  promot- 
ing the  coagulation  and  consolidation  of  the 
tumour,  ought  here  to  be  also  employed. 

Before  resorting  to  more  severe  measures,  the 
haemorrhage  from  a wounded  artery  may  some- 
times be  arrested  by  pressure,  applied  upon 
the  bleeding  orifice  with  the  point  of  a finger  ; 
and  if  it  does  not  succeed,  pressure  employed 
on  so  limited  a space,  and  so  well  regulated, 
can  never  be  followed  by  any  of  those  bad 
consequences  which  are  produced  by  the 
pressure  of  bandages  and  other  mechanical 
contrivances.  There  is  indeed  little  difficulty 
in  applying  pressure  with  the  finger  on  a 
wounded  artery  in  such  a manner  as  shall 
cause  a temporary  cessation  of  the  haemorrhage. 
The  external  wound,  if  not  sufficient  to  admit 
the  introduction  of  a finger,  must  be  enlarged, 
the  coagula  of  blood  infiltrated  in  the  cellular 
membrane  carefully  removed,  and  when  the 
precise  site  of  the  wound  of  the  artery  is 
ascertained,  pressure  is  to  be  made  upon  it 
with  the  point  of  one  finger,  sufficient  to 
check  the  bleeding,  and  this  is  to  be  conti- 
nued hour  after  hour,  or  even  for  days,  by 
employing  a succession  of  assistants,  till  the 
risk  of  haemorrhage  is  permanently  removed. 
In  this  manner  I have  succeeded  in  stopping 


the  bleeding  from  a wounded  artery  of  very 
considerable  size,  when,  from  its  site  and  other 
circumstances,  it  would  have  been  a severe  and 
hazardous  operation  to  have  secured  the  bleed- 
ing orifices  with  ligatures. 

At  the  same  time  that  compression  is  em- 
ployed to  arrest  haemorrhage,  it  ought  to  be 
remembered  that  the  formation  of  a tem- 
porary barrier  to  the  flow  of  blood,  and  the 
subsequent  adhesion  of  the  wound,  are  mate- 
rially promoted  by  a languid  state  of  the  cir- 
culation, a state  which  can  always  be  induced 
in  a requisite  degree,  by  the  abstraction  of 
blood,  or  by  the  influence  of  the  tartrate  of 
antimony  on  the  action  of  the  heart. 

When  these  means  have  failed  in  curing  the 
disease,  one  of  two  operative  proceedings  may 
be  now  adopted,  the  sac  of  the  aneurism  may 
be  freely  laid  open,  and  the  two  orifices  of  the 
wounded  artery  tied  with  ligatures,  or  a liga- 
ture may  be  placed  on  the  trunk  of  a vessel,  at 
a distance  from  the  wound.  To  the  first  of 
these  modes  of  operating  there  are  several 
serious  objections ; the  infiltration  of  the 
cellular  membrane  with  blood,  the  displace- 
ment and  sanguineous  discoloration  of  the  soft 
parts,  and  the  depth  of  the  wounded  artery, 
while  they  render  the  operation,  in  many  in- 
stances, extremely  difficult,  affect  also,  in  a 
serious  degree,  the  patient’s  chance  of  reco- 
very ; for  the  parts  adjacent  to  the  wound 
have  already  become  inflamed,  the  patient’s 
mind  has  been  greatly  excited  by  the  circum- 
stances attending  the  accident,  as  well  as  the 
nature  of  the  injury,  and  his  constitution  may 
have  sustained  a great  shock  by  a succession 
of  harassing  bleedings  from  the  wound,  and 
painful  attempts  that  may  have  already  been 
resorted  to,  for  the  purpose  of  arresting  them. 
When  the  artery  is  superficial,  it  will,  how- 
ever, in  general,  be  best  to  expose  it  and 
place  a ligature  both  above  and  below  the 
wound. 

Some  surgeons  think  that  this  proceeding 
should  be  adopted  wherever  the  situation  will 
admit  of  it,  even  when  the  vessels  to  be  tied 
are  deep-seated.  Dupuytren,  on  the  other 
hand,  thinks  that  a single  ligature,  placed 
on  the  cardiac  side,  will  be  sufficient  in  most 
instances,  especially  if  assisted  by  compression, 
except  where  the  anastomosing  vessels  are 
large  and  numerous. 

The  other  mode  of  proceeding  consists  in 
placing  a ligature  on  the  trunk  of  the  artery 
on  the  cardiac  side  of  the  aneurism,  and  at  as 
great  a distance  from  the  tumour,  as  the  par- 
ticular case  will  admit  of.  Whenever  this 
mode  of  operating  for  false  aneurism  is  prac- 
ticable, it  offers  the  same  advantages  as  are 
to  be  derived  from  the  Hunterian  operation 
in  cases  of  true  aneurism.  But  arteries  are 
occasionally  wounded  where  it  is  inexpedient 
to  tie  the  trunk  of  the  vessel,  as,  for  instance, 
the  gluteal,  and,  in  such  cases,  it  becomes  ne- 
cessary to  adopt  the  first  mode. 

It  is  a point  of  great  importance,  however, 
before  any  incision  is  made  to  expose  the 
wounded  vessel,  that  the  surgeon  should  take 
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the  proper  steps  to  enable  him  to  command 
the  haemorrhage  during  the  operation. 

Some  doubt  has  been  entertained  as  to  the 
course  which  it  may  be  best  to  pursue  with 
regard  to  the  extravasated  blood : some 

surgeons  being  of  opinion  that  it  ought  to 
be  evacuated  through  incisions  made  for  the 
purpose  ; others,  that  it  should  not  be  inter- 
fered with.  It  is  scarcely  possible  to  decide 
the  point  in  a general  manner.  Small  effu- 
sions may  safely  be  left  to  themselves  ; and 
in  large  ones,  the  admission  of  air  may  be 
attended  with  the  worst  effects.  The  ur- 
gency of  a case,  however,  may  now  and  then 
be  mitigated,  and  the  excessive  tension  re- 
lieved by  a partial  evacuation  of  the  effused 
blood,  especially  if  it  should  be  accumulated 
at  one  point.  The  practice,  however,  is  full 
of  hazard,  and  even  though  the  wounded 
vessel  should  have  been  secured,  affords  but 
a slender  chance  against  the  supervention  of 
gangrene,  or  the  necessity  of  amputation. 

{James  War  drop.') 

VARICOSE  ANEURISM. 

In  this  form  of  aneurism,  which  is  a variety 
of  the  traumatic,  both  a vein  and  artery  are 
wounded,  and  a communication  is  thus  esta- 
blished between  them. 

There  is  some  confusion  in  the  application 
of  this  term.  By  some  it  is  taken  as  referring 
to  the  tumour  which  is  sometimes  formed 
between  the  wounded  artery  and  vein  ; the 
term  aneurismal  varix  being  applied  to  the 
dilatation  of  the  vein.  This  confusion  of 
terms,  is,  however,  easily  avoided,  the  acci- 
dental intermediary  tumour  is  simply  a cir- 
cumscribed false  aneurism,  while  the  dilata- 
tion produced  by  the  diversion  of  the  arterial 
current  into  the  vein,  constitutes  the  varicose 
aneurism. 

This  affection  can  only  occur  where  a vein 
and  artery  of  some  size  lie  close  together.  It 
is  observed  most  frequently  at  the  bend  of 
the  arm,  and  is  produced  in  the  following 
manner  ; in  the  operation  of  phlebotomy,  the 
surgeon,  from  want  of  due  care  in  ascertaining 
the  position  of  the  brachial  artery,  and  its 
relation  to  the  vein  which  is  to  be  opened, 
not  only  carries  the  point  of  the  lancet  through 
both  sides  of  the  vein,  but  punctures  the  sub- 
jacent artery.  The  arterial  blood  finds  an 
exit  through  the  wound,  either  into  the  sur- 
rounding cellular  membrane,  forming  a false 
aneurism,  or  it  may  pass  directly  into  the  vein, 
forming  the  varicose  aneurism  (see  fig.  74)  ; 
or  again,  the  circumscribed  false  aneurism  of 
the  artery  may  communicate  with  the  poste- 
rior wound  of  the  vein,  in  which  case,  a cir- 
cumscribed false  aneurism,  and  an  aneurismal 
varix  or  varicose  aneurism  co-exist. 

Varicose  aneurism  may,  however,  be  pro- 
duced in  a variety  of  ways.  Mr.  Hodgson 
relates  two  cases,  one  observed  by  himself,  in 
the  ham,  which  had  been  caused  by  a pistol- 
shot  ; the  other,  communicated  to  him  by 
Mr.  Barnes  of  Exeter,  in  which  the  femoral 


artery  and  vein  were  wounded  about  four 
inches  below  Poupart’s  ligament,  by  the  point 
of  a heated  iron  rod. 


Fig.  74. 


Fig.  74  presents  the  preparation  of  a varicose  aneur- 
ism of  the  brachial  artery , which  had  been  caused  by 
a wound  inflicted  with  the  point  of  a knife,  on  an 
adult;  a.  the  cardiac;  b,  the  capillary  extremity  of 
the  artery  ; c,  the  opening  of  communication  between 
the  artery  and  vein  ; d d,  the  collateral  arteries  di- 
lated, through  which  the  blood  found  a passage  into 
the  vein ; e,  the  dilatation  of  the  vein  forming  the 
external  tumour  ; f the  cardiac ; g,  the  capillary  end 
of  the  vein  ; h,  the  valves  of  the  vein,  which  limited 
the  extension  of  the  tumour  downwards.  The  pa- 
rities of  the  vein  were  extremely  strong,  apparently 
flbrous,  and  four  or  five  times  their  natural  thick- 
ness. All  the  veins  in  the  upper  part  of  the  limb 
ivere  greatly,  but  uniformly  dilated.  The  arroiv- 
points  indicate  the  direction  of  the  current  of  the 
blood. 

Larrey  of  Toulouse  saw  a case  of  varicose 
aneurism,  which  had  been  occasioned  by  a 
sabre  wound  of  the  popliteal  vein  and  artery. 
The  tumour,  after  a few  years,  had  attained 
the  size  of  two  fists,  and  it  was  deemed  neces- 
sary to  perform  amputation,  which  was  suc- 
cessful. The  sac  was  formed  by  the  distended 
vein,  at  the  bottom  of  which  the  opening  of 
communication  with  the  artery  was  observed. 
The  nephew  of  this  surgeon,  Baron  Larrey, 
in  his  Memoires  de  Chirurgie  MUitaire,  relates 
a case  of  varicose  aneurism  of  large  size, 
caused  by  a sabre  stab  : part  of  the  attach- 
ment of  the  sterno-mastoid  muscle  was  di- 
vided with  the  anterior  scalenus,  the  subcla- 
vian artery  and  vein  were  wounded  deep  un- 
der the  clavicle,  and  probably  also  a portion 
of  the  brachial  plexus. 
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Dupuytren  observed  a case  at  the  Hotel- 
Dieu  below  the  middle  of  the  thigh,  which 
had  been  caused  by  a deep  stab  made  with  a 
shoemaker’s  knife  ; and  Breschet  who  de- 
scribes this  case,  in  his  memoir,  also  speaks 
of  another  in  which  a communication  existed 
between  the  common  carotid  and  external 
jugular  vein.  This  is  perhaps  the  same  case, 
that  has  since  been  described  in  the  Journal 
Complementaire  des  Sciences  Medicates,  by  M. 
Williaume,  Surgeon  of  the  Military  Hospital 
at  Metz,  and  which  was  caused  by  a sword 
stab  just  above  the  clavicle.  Sanson  had  a 
case  in  which,  from  a gun-shot  wound,  a vari- 
cose aneurism  was  produced  in  the  subclavian 
vein. 

It  would  appear,  therefore,  that  although 
the  puncture  with  the  lancet  in  bleeding  is 
the  most  common  cause  of  this  form  of  aneur- 
ism, it  is  by  no  means  the  only  one.  Varicose 
aneurism  has  even  been  known  to  occur  spon- 
taneously. Mr.  Syme  of  Edinburgh  has  re- 
lated in  the  Edin.  Med.  and  Surg.  Journal, 
July,  1831,  an  account  of  a case,  in  which  a 
communication  had  been  formed  between  the 
aorta  and  inferior  cava  ; so  that,  as  we  some- 
times see  the  true  aneurism  converted  into  a 
diffuse  aneurism  by  the  sudden  bursting  of  the 
sac,  so  also  do  we  find,  as  in  this  instance,  a 
varicose  aneurism  formed  without  any  wound, 
the  communication  having  been  formed  by 
ulceration  of  the  coats  of  the  vein  and  artery 
at  the  point  where  they  were  in  contact. 

But  from  whatever  cause  the  disease  arises, 
the  effect  is  the  same  : the  limb  feels  colder, 
from  want  of  its  accustomed  supply  of  arterial 
blood,  a large  portion  of  which  being  diverted 
in  its  course  towards  the  capillaries,  flows 
into  the  vein,  and  returns  to  the  heart  without 
proceeding  beyond  the  point  of  communication 
between  the  vein  and  artery.  Breschet  thinks 
that  the  current  of  the  arterial  blood  into  the 
vein,  may  alternate  with  that  of  the  venous 
blood  into  the  artery,  an  opinion  which  he 
thinks  proved  by  the  feeling  of  numbness  and 
cold  in  the  limb,  the  muscular  debility  and 
impaired  sensibility,  and  the  singular  trans- 
formation which  the  artery  undergoes,  be- 
coming enlarged  and  tortuous  below  the  point 
of  communication,  and  its  coats  soft,  and  plia- 
ble, like  those  of  the  veins. 

Varicose  aneurism  never  makes  its  appear- 
ance after  the  infliction  of  the  wound.  The 
compression  which  is  generally  employed  to 
arrest  the  bleeding  from  the  external  wound, 
causes  an  adhesion  of  the  superficial  wound 
of  the  vein,  but  the  wounds  of  the  vein  and  of 
the  artery  remain  open  or  are  closed  only  by 
a temporary  coagulum,  which,  when  the  com- 
pression is  removed,  and  the  natural  force  of 
the  circulation  is  restored,  becomes  detached, 
and  the  aneurism  then  makes  its  appearance. 

There  is  seldom  any  difficulty  in  distin- 
guishing the  varicose  aneurism.  A pulsating 
tumour,  of  an  ovoid  shape,  makes  its  appear- 
ance after  a wound  of  a vein  placed  over  the 
transit  of  an  artery  ; the  pulsations  are  syn- 
chronous with  those  of  the  pulse,  and  there  is 


likewise  a tremulous  motion  and  hissing  sound 
in  the  swelling.  William  Hunter,  who  was 
the  first  to  ascertain  the  real  nature  of  this 
affection,  in  1757,  describes  this  noise  to  be 
such  as  would  be  produced  by  “ a blast  of  air 
passing  through  a small  hole.”  The  varicose 
aneurism  is  not  a disease  of  a dangerous  cha- 
racter, and  usually  causes  but  little  inconve- 
nience ; in  most  cases,  particularly  where  the 
disease  has  occurred  in  the  neck  or  superior 
extremities,  the  tumefaction  of  the  vein  is  not 
very  considerable,  and  remains  stationary 
when  the  vein  becomes  distended  as  far  as  its 
coats  will  permit.  The  return  of  the  venous 
blood  from  the  capillary  side  of  the  tumour 
gradually  becomes  more  easy,  and  in  this  state 
the  patient  may  experience  little  inconve- 
nience during  the  remainder  of  his  life.  Dr. 
Hunter  had  seen  a case  in  which  no  change 
had  occurred  for  thirty-five  years. 


Fig.  75. 


Fig.  75  represents  ttvo  drawings  of  varicose  aneurisms 
at  the  hend  of  the  arm , taken  from  casts  in  the  Mu- 
seum at  Guy's  Hospital. 


In  general,  the  tumour  remains  stationary, 
disappearing  entirely  when  pressure  is  made 
on  it,  and  re-appearing  as  soon  as  it  is  taken 
off.  If  pressure  be  made  on  the  artery  above 
the  communication,  the  pulsations  or  trem- 
blings in  the  tumour  cease,  and  it  begins  to 
diminish  in  size  ; it  also  diminishes  when  the 
arm  is  raised,  and  augments  when  the  arm  is 
held  down. 

There  have  been  cases,  however,  where  a 
varicose  aneurism  has  continued  to  increase  in 
volume,  and  where  the  subcutaneous  veins 
have  become  so  distended,  and  the  limb  so 
swelled,  that  it  has  been  thought  expedient 
to  tie  the  trunk  of  the  brachial  artery. 

Treatment : — In  general,  gentle  support  of 
the  tumour,  will  suffice  to  keep  it  in  a station- 
ary condition.  In  some  cases,  however,  it 
has  happened,  that  the  distension  of  the  veins 
has  augmented  to  such  a degree  as  to  deter- 
mine a necessity  for  operation.  The  applica- 
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tion  of  the  Hunterian  operation  in  these  in- 
stances has  not  been  encouraging.  Dorsey  ot 
Philadelphia,  mentions  a patient  who  had  been 
wounded  in  the  leg  with  buck-shot.  After 
the  wound  had  healed,  a varicose  aneurism 
was  observed,  which  continued  to  make  pro- 
gress. Twelve  years  after  the  accident,  the 
veins  were  greatly  distended  from  the  toes  to 
the  groin  ; there  was  pain  in  this  region,  and 
some  ulcers  situated  on  the  foot  and  ancle 
could  not  be  healed.  The  enormous  disten- 
sion of  the  vessels  of  the  leg,  and  the  uncer- 
tainty of  finding  out  the  communication  be- 
tween the  artery  and  vein,  induced  Drs.  Phy- 
sick  and  Wistar  to  tie  the  femoral  artery. 
Gangrene  soon  ensued,  and  the  patient  died 
of  haemorrhage  from  a distended  vein,  which 
recurred  even  after  the  vein  had  been  tied. 
The  whole  trunk  of  the  femoral  artery  was 
found  preternaturally  dilated  ; all  the  veins 
were  greatly  distended,  and  a bougie  could 
readily  be  passed  from  the  popliteal,  into  the 
posterior  tibial  artery,  which  participated  in 
the  dilatation  ; and  from  the  latter  artery  the 
instrument  could  be  passed  into  the  vein, 
through  a cyst,  situated  on  the  inside  of  the 
leg,  just  below  the  knee. 

In  a case,  in  which  Mr.  Atkinson  of  York 
thought  it  necessary,  on  account  of  the  large 
and  increasing  size  of  the  veins,  to  take  up 
the  brachial  artery,  mortification  of  the  limb 
ensued. 

“ A young  man  had  an  aneurismal  varix 
at  the  upper  and  inner  part  of  the  arm  from 
a wound  of  the  brachial  artery  and  vein.  The 
haemorrhage,  which  was  great,  was  arrested  by 
compression  ; but,  singular  to  relate,  the  hand 
and  fingers  were  drawn  into  fixed  and  invo- 
luntary flexion.  In  the  course  of  six  weeks, 
the  stiffness  of  the  wrist  and  fingers  wore  off, 
but  the  patient  perceived  pulsations  in  the 
situation  of  the  cicatrix,  synchronous  with 
those  of  the  pulse,  and  accompanied  with  the 
peculiar  hissing  noise.  About  two  years  after, 
a soft  fluctuating  tumour  of  the  size  of  a small 
hen-egg,  formed  in  the  same  situation,  the 
pulsations  became  more  distinct,  and  the  hiss- 
ing noise  could  be  heard  in  the  neighbouring 
veins,  which  became  greatly  dilated.  Upon 
raising  the  hand,  the  symptoms  were  less  ap- 
parent, and  disappeared  when  compression 
was  made  on  the  artery  above  the  tumour  : 
they  persisted,  without  being  either  increased 
or  diminished,  when  compression  was  made 
below  the  tumour.  Although  the  patient  ex- 
perienced no  particular  inconvenience,  he  was 
anxious  about  it,  and  consulted  Dupuytren, 
who  seeing  that  it  was  a case  of  false  an- 
eurism, complicated  with  varicose  aneurism, 
placed  a ligature  above  the  tumour  only,  acting 
on  the  supposition,  that  as  compression  below 
the  tumour  produced  no  change  in  the  state 
of  the  disease,  it  would  be  useless  to  place 
one  in  that  situation.  The  pulsations  of  the 
aneurism  ceased  at  once  ; but  notwithstanding 
that  every  precaution  was  taken  in  isolating 
the  artery,  to  avoid  including  any  nerve  in 
the  ligature,  the  fingers  became  cold  and  in- 


sensible, and  the  forced  flexion  of  the  hand 
and  wrist  returned.  A slight  hsemorrhage 
occurred  on  the  fourth  day,  and  the  ligature 
came  away  on  the  13th,  the  wound  healing 
soon  after.  The  hand  and  fingers,  however, 
remained  flexed ; and  some  time  after,  not- 
withstanding that  compression  had  been  kept 
up,  the  pulsations  and  hissing  noise  returned, 
the  tumour  enlarging,  and  the  veins  becoming 
more  dilated.  The  collateral  arteries  had  ac- 
quired very  considerable  size,  and  when  com- 
pression was  made  on  the  artery  at  a short 
distance  below  the  point  where  the  ligature 
had  been  applied,  all  the  symptoms  of  the 
disease  disappeared.  This  circumstance 
showed  the  propriety  of  applying  a second 
ligature,  a course  which,  unfortunately,  was 
not  adopted,  and  the  arm  was  amputated.”1 

In  the  case  from  which  the  sketch,  Fig.  74, 
was  taken,  a single  ligature  had  been  placed 
on  the  artery  above  the  opening  by  which  it 
communicated  with  the  vein.  The  limb,  how- 
ever, wasted,  the  nails  became  detached,  and 
it  was  ultimately  found  necessary  to  amputate 
the  arm.  In  two  cases  operated  on  by  Brcs- 
chet,  according  to  the  Hunterian  method,  the 
disease  returned  ; in  both  these  cases,  a se- 
cond ligature  was  placed  below  the  point  of 
communication,  and  the  patients  recovered 
without  any  bad  symptom. 

To  these,  other  cases  might  be  added,  in 
which  the  application  of  a single  ligature  had 
failed  ; the  tumour  re-appearing  soon  after, 
or  the  limb  perishing  from  gangrene. 

The  analogy  of  the  varicose  aneurism  with 
the  false  aneurism,  is  by  no  means  so  close  as 
to  justify  the  inference,  that  because  a single 
ligature  will  be  often  found  sufficient  in  the 
latter,  it  should  be  equally  so  in  the  former. 
In  the  false  aneurism,  and  especially  when  a 
sac  has  been  formed  in  the  sheath  of  the  ar- 
tery or  the  surrounding  cellular  tissue,  either 
the  opening  becomes  plugged  up  with  a coag- 
ulum  long  before  the  collateral  vessels  have 
opened  a free  course  for  the  return  of  the 
blood  into  the  lower  part  of  the  vessel,  or 
when  it  arrives  there,  its  current  is  too  feeble 
to  break  up  the  barrier  opposed  to  it,  by  the 
coagulated  contents  of  the  sac.  In  the  vari- 
cose aneurism  on  the  other  hand,  the  commu- 
nication between  the  artery  and  vein  is  still 
kept  up,  by  the  small  quantities  of  blood  that 
continue  to  pass  from  the  vein  to  the  artery, 
until  such  time  as  the  augmented  collaterals 
restore  the  current  from  the  artery  to  the 
vein,  in  the  same  force  as  before  the  ligature 
had  been  applied.  The  return  of  the  pulsa- 
tions in  the  tumour,  is  therefore  a circum- 
stance which  might  be  anticipated  in  cases  ot 
this  kind,  where  only  one  ligature  had  been 
placed  on  the  artery  above  the  communica- 
tion. But  how  is  the  supervention  of  gan- 
grene to  be  accounted  for  in  these  instances  ? 
Perhaps  it  may  be  a consequence  of  the  mix- 
ture of  the  venous  with  the  arterial  blood, 
this  blood  subsequently  circulating  to  the 

1 Sabatier,  Med.  Opcrat.  nouvclle  edit.  t.  iii.  p.  139. 
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extremity  of  the  limb.  In  one  of  the  cases, 
in  which  Breschet  successfully  placed  a liga- 
ture below  the  point  of  communication,  he 
affirms,  that  on  exposing  the  corresponding 
orifices  of  the  artery  and  vein,  he  actually 
saw  the  mixture  taking  place. 

The  operative  process  therefore  which 
ought  to  be  adopted,  whenever  operation  be- 
comes unavoidable,  is  the  same  as  that  which 
would  be  resorted  to  in  false  aneurism  of  an 
artery  with  free  and  numerous  anastomoses, 
and  that  is,  to  place  twro  ligatures,  one  above, 
and  the  other,  below  the  communication. 
The  operation  will,  it  is  true,  be  tedious  and 
difficult,  on  account  of  the  altered  condition 
of  the  cellular  tissue,  and  the  changed  ap- 
pearance which  the  parts  wall  have  assumed, 
but  it  is  the  only  one  on  which  the  surgeon 
can  rely  with  any  degree  of  certainty.  In 
placing  the  ligatures,  the  lower  one  should  be 
the  first  tied  ; if  the  surgeon  were  to  proceed 
otherwise,  he  would  throw  awray  the  assistance 
which  the  pulsations  would  afford  him  in  dis- 
covering the  lower  part  of  the  artery. 

The  various  other  modes,  that  have  been 
proposed  to  effect  the  obliteration  of  arteries, 
will  be  noticed  under  their  respective  heads, 
Arteries,  Haemostatics,  Torsion,  &c. 

PARTICULAR  ANEURISMS. SUPERIOR 

EXTREMITY. 

In  operating  for  aneurism,  the  surgeon 
ought  to  secure  the  attendance  of  assistants 
in  sufficient  number  ; and  to  these  should  be 
confided  the  care  of  laying  in  proper  order, 
tourniquets,  pads  for  compressing  the  arteries, 
straight  and  curved-edged  bistouries,  forceps, 
blunt-pointed  scissors,  blunt  retractors,  flexible 
directors,  aneurism  needles,  ligatures,  sponges, 
cold  and  tepid  water,  and  whatever  else  may 
be  deemed  necessary. 

Aneurismal  tumours  in  the  hand,  notwith- 
standing the  size  of  the  trunk  of  the  palmar 
arch,  are  extremely  rare,  and  occur  mostly 
from  wounds,  in  which  case  the  tumour  is 
formed  from  extravasation.  When  the  disease 
has  arisen  spontaneously,  it  may  be  treated 
successfully,  either  by  compression,  or  by  the 
ligature  of  the  radial  or  ulnar  arteries,  or  of 
both  arteries  successively,  if  the  first  ligature 
has  not  had  the  desired  effect.  Guattani  saw 
a case  of  this  kind,  in  which  the  tumour  was 
as  large  as  an  orange,  and  situated  at  the  base 
of  the  hypothenar  eminence.  When  blood  is 
effused  amidst  the  surrounding  parts,  in  conse- 
quence of  a wound  of  the  artery,  it  may  be  pos- 
sible through  the  wound  to  reach  the  mouth  of 
the  bleeding  vessel,  and  secure  it.  When  this 
cannot  be  accomplished,  and  compression  does 
not  succeed,  the  ulnar  artery  may  be  tied,  at 
the  lower  part  of  the  fore-arm,  or  the  root  of 
the  superficial  palmar  arch  itself  may  be  laid 
bare,  by  making  an  incision  of  the  length  of  an 
inch  and  a half,  extending  from  the  radial  side 
of  the  pisiform  bone,  towards  the  interosseous 
space  between  the  annular  and  little  fingers. 
In  this  situation  the  artery  runs  between  two 
veins,  the  ulnar  nerve  lying  to  its  ulnar  side. 


The  subcutaneous  cellular  tissue  of  this  part 
of  the  palm  contains  a good  deal  of  granular 
fat,  which  juts  out  of  its  cells  as  soon  as  the 
incision  is  made  : this  must  be  held  aside  or 
removed,  in  order  to  bring  the  vessel  into 
view.  A needle  armed  with  a ligature  is  then 
passed  under  the  artery  from  the  ulnar  to  the 
radial  side  (see  No.  4,  fig.  77).  This  operation 
is  neither  so  simple,  nor  so  easily  performed, 
as  that  of  tying  the  vessel  at  the  lower  part  of 
the  fore-arm  ; and,  as  incisions  in  the  palm  of 
the  hand  ought  to  be  avoided  as  much  as  pos- 
sible, the  latter  operation,  under  all  ordinary 
circumstances,  ought  to  be  preferred. 

The  radial  artery  is  also  accessible  on  the 
back  of  the  hand,  where  it  is  about  to  form  the 
deep-seated  palmar  arch.  The  objection  to  the 
incision  on  the  hand  does  not  apply  to  this  re- 
gion. The  operation,  owing  to  the  superficial 
situation  of  the  vessel  is  not  difficult,  and  is 
performed  as  follows  : The  fingers  being  held 
straight,  and  the  thumb  thrown  strongly  into 
extension,  the  two  ten- 
dons of  the  abductor  mag- 
nus,  and  extensor  longus 
are  rendered  prominent. 

In  the  depression  between 
them,  the  artery  will  be 
felt  pulsating,  in  the  cleft 
between  the  posterior  ex- 
tremities of  the  two  first 
metacarpal  bones,  close 
upon  their  capsular  liga- 
ments. After  the  division 
of  the  skin,  the  cephalic 
vein,  and  a branch  of  the 
radial  nerve  are  exposed  ; 
beneath  there  is  an  apon- 
eurosis which  conceals  the 
artery  ; this  should  be  di- 
vided on  a director.  The 
vessel  is  then  isolated,  and 
the  ligature  being  placed 
beneath,  is  tied. 

Fig.  76.  a,  the  artery ; h , the 
cephalic  vein  ; cl  d,  the  ligature  passed  under  the  ar- 
tery. 

Both  the  radial  and  ulnar  arteries  however, 
are  more  frequently  tied  above  the  wrist  for 
aneurismal  tumours,  or  traumatic  extravasa- 
tions in  the  palm  of  the  hand.  In  some  in- 
stances, where  the  haemorrhage  has  returned 
after  the  ligation  of  one  of  these  vessels,  the 
other  has  been  also  secured.  Some  very 
eminent  authorities  state,  that  this  proceeding 
may  in  general  be  dispensed  with,  as  the  com- 
pression of  the  second  vessel,  conjointly  with 
the  ligation  of  the  first,  will  effect  a cure. 

ARTERIES  OF  THE  FORE-ARM. 

The  fore-arm  is  supplied  by  three  arteries, 
the  radial  and  ulnar,  derived  from  the  bifurca- 
tion of  the  brachial  at  the  bend  of  the  arm, 
and  the  interosseous,  derived  from  the  ulnar. 

Radial  artery,  above  the  wrist.- — The  fore- 
arm being  presented  in  supination,  and  the 
pulsations  of  the  artery  being  felt,  a longitu- 


Fig.  76. 


radial  nerve  ; c,  the 
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dinal  incision,  from  an  inch  and  a half  to  two 
inches  in  length,  is  made  in  the  direction  of 
the  vessel.  This  incision,  which  divides  only 
the  skin  and  cellular  tissue,  and  runs  between 
the  tendons  of  the  supinator  radii  longus,  and 
palmaris  longus,  terminates  within  half  an  inch 
of  the  wrist-joint.  This  exposes  an  aponeu- 
rosis, which  being  carefully  divided  on  a di- 
rector, the  artery  presents  itself  to  view,  be- 
tween two  veins ; the  radial  nerve  lies  at 
some  distance  to  its  outside.  In  isolating  the 
artery,  it  should  not  be  detached  from  its  con- 
nexions to  a greater  extent  than  is  necessary 
for  passing  the  ligature  beneath  it.  It  may  be 
raised  indifferently  from  without,  inwards,  or 
from  within  outwards.  (See  No.  2,  fig.  77.) 

Fig.  77. 


Fig.  77.  No.  1,  a,  the  ul- 
nar artery,  the  black 
lines  indicating  the  veins 
at  each  side  of  it ; b, 
the  ulnar  nerve  ; c c,  the 
ligature  passed  under 
the  artery ; d,  a blunt 
hook. 

No.  2,  a,  the  radial  ar- 
tery, the  black  lines  on 
each  side  of  it  repre- 
senting the  veins  ; b,  the 
radial  nerve ; c c,  the 
ligature,  lying  across 
the  wound. 

No.  3,  a,  the  ulnar  ar- 
tery, the  black  lines  on 
each  side  of  it  repre- 
senting the  veins ; b,  the 
ulnar  nerve ; c c,  the 
ligature  lying  aslant  the 
wound  ; d,  a retracting 
hook. 

No.  4.  a,  the  ulnar  artery, 
its  accompanying  veins 
represented  by  the  dark 
lines  at  each  side  of  it ; 
b,  the  ulnar  nerve  ; c d, 
the  ligature  passed  un- 
der the  vessel ; e,  a blunt 
hook  retracting  the  ra- 
dial edge  of  the  inci- 
sion. 


Ulnar  artery,  above  the  wrist. — In  this  re- 
gion, the  ulnar  artery  lies  on  the  flexor  pro- 
fundus, covered  by  its  own  aponeurosis,  the 
tendon  of  the  flexor  carpi  ulnaris,  the  sub- 
cutaneous cellular  tissue  and  skin.  An  inci- 
sion of  the  same  length,  and  parallel  to  that 
for  the  operation  just  described,  lays  open  the 
skin  and  adipose  tissue  ; the  tendon  is  drawn 
away  towards  the  ulnar  edge  of  the  fore-arm, 
and  the  aponeurotic  sheath  covering  the  artery 
carefully  divided,  on  a director.  The  artery 
is  thus  brought  into  view,  lying  between  its 
two  accompanying  veins,  the  ulnar  nerve  being 
ajlittle  behind,  and  to  its  ulnar  side.  (See  No.  3, 
fig.  77.)  The  ligature  is  passed  beneath  the 
artery  from  the  ulnar  to  the  radial  side. 


Ulnar  artery  at  the  upper  third,  of  the  fore- 
arm.— The  ulnar  artery  crosses  from  the  point 
of  bifurcation  of  the  brachial,  covered  by  the 
fleshy  mass  formed  by  the  muscles  arising 
from  the  inner  condyle  of  the  humerus.  At 
the  junction  of  the  upper  and  middle  thirds 
of  the  fore-arm,  where  it  first  becomes  acces- 
sible for  the  ligature,  it  reposes  on  the  flexor 
profundus,  covered  by  the  sublimis,  and  flexor 
carpi  ulnaris.  In  this  course,  it  corresponds 
with  a line  drawn  obliquely  from  the  middle 
of  the  bend  of  the  arm,  to  the  junction  of 
the  upper  and  middle  thirds  of  the  fore-arm  ; 
from  this  point,  it  proceeds  in  nearly  a straight 
line,  down  to  the  radial  side  of  the  pisiform 
bone. 

Its  anomalies,  however,  are  not  unfrequent, 
and  it  will  now  and  then  be  found  running 
more  superficially,  or  nearer  to  the  radial.  A 
vertical  incision  from  two  to  three  inches  long, 
commencing  about  three  fingers’  breadth 
below  the  bend  of  the  arm,  is  made  in  the 
cellular  line  that  separates  the  flexor  sublimis 
from  the  flexor  carpi  radialis.  This  line, 
being  divided,  the  muscles  superficial  and 
deep-seated,  are  separated  with  the  fingers,  or 
the  handle  of  the  bistouri.  The  artery,  with 
its  two  accompanying  veins,  is  thus  exposed  ; 
the  nerve  is  on  its  ulnar  side,  and  more  super- 
ficial. (See  No.  1,  fig.  77.)  The  needle  should 
be  introduced  from  the  ulnar  side,  between  the 
nerve  and  artery.  At  this  step  of  the  opera- 
tion, the  fore-arm  should  be  slightly  bent. 

Radial  artery  at  the  u]>per  third  of  the  fore- 
arm.— As  we  ascend  the  fore-arm,  both  the 
radial  and  ulnar  arteries  become  deeper  seated, 
and  this  arises,  in  consequence  of  the  muscles 
which  terminate  in  tendons  below,  being  thick 
and  fleshy  above.  A line  drawn  from  the 
middle  of  the  bend  of  the  arm  to  the  inside 
of  the  styloid  process  of  the  radius,  will  give 
a tolerably  correct  idea  of  the  course  of  the 
radial  artery.  In  the  upper  third  of  the  fore- 
arm, it  lies  on  the  flexor  profundus,  covered 
by  the  flexor  sublimis,  and  flexor  carpi  radialis. 
The  incision  should  be  at  least  two  inches 
long,  beginning  about  three  fingers’  breadth 
below  the  joint,  and  should  be  carried  ob- 
liquely in  the  line  of  the  artery  and  along  the 
ulnar  edge  of  the  supinator  radii  longus.  If 
the  superficial  radial  vein  run  in  the  line  of 
the  incision,  it  should  be  carried  to  the  radial 
side  of  the  wound.  On  dividing  the  skin,  the 
aponeurotic  line  that  unites  the  flexor  sub- 
limis  and  flexor  carpi  radialis,  is  exposed  to 
view.  These  muscles  are  separated,  and  the 
long  supinator  being  raised,  the  aponeurosis 
covering  the  artery  is  seen.  This  being  di- 
vided on  the  director,  the  artery  with  its  sa- 
tellite veins  is  seen,  having  the  radial  nerve 
a little  to  its  radial  side.  (See  No.  4,  fig.  78.) 
The  needle  is  passed  under  the  vessel  from 
the  ulnar  to  the  radial  side  ; if  the  hand  and 
fore-arm  be  bent,  this  step  will  be  facilitated. 

In  operating  for  traumatic  aneurisms  in  the 
fore-arm,  the  ligature  should  be  placed  as 
near  the  wound  of  the  vessel,  as  circumstances 
will  allow  ; as  otherwise,  from  the  number  of 
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branches  given  off  from  the  main  arteries,  the 
blood  might  find  easy  access  to  the  aperture 
of  the  wounded  vessel. 

BRACHIAL  ARTERY. 

The  brachial  artery  may  be  tied  at  the  bend 
of  the  arm,  or  in  its  middle  or  upper  part. 
The  course  of  the  vessel  corresponds  with  a 
line  drawn  from  the  middle  of  the  bend  of 
the  arm  upwards  along  the  inner  edge  of  the 
biceps,  which  covers  it  a little,  until  it  nearly 
reaches  the  axilla.  At  the  articulation  itself, 
its  course  is  marked  pretty  accurately  by  the 
median  basilic  vein,  which  is  visible  beneath 
the  skin.  Anomalies  occur  frequently  in  the 
distribution  of  this  vessel  ; the  most  common 
is  that  in  which  its  bifurcation  occurs,  at  va- 
rious points  of  its  course,  from  the  bend  of 
the  arm  up  to  the  axilla.  As  its  superficial 
situation,  however,  allows  of  its  pulsations 
being  felt  throughout  its  entire  course,  the 
surgeon  can  easily  ascertain  beforehand,  whe- 
ther such  is  the  case  or  not.  fSee  fie-.  78 A 

Pig.  78.  No.  1 . a,  the 
axillary  artery;  b , 
the  median  nerve ; 
c,  the  axillary  vein ; 
d d,  the  ligature 
passed  under  the  ar- 
tery ; e and  f a 
blunt  hook , and  re- 
tractor. 

No.  2.  a,  the  brachial 
artery , the  darklines 
at  each  side  of  it  in- 
dicating its  accom- 
panying veins ; b,  the 
median  nerve ; c,  the 
internal  cutaneous 
nerve  ; d d,  the  liga- 
ture passed  under  the 
artery ; e,  blunt  hook 
retracting  the  radial 
border  of  the  wound. 

No.  3.  a,  the  brachial 
artery , the  dark  lines 
indicating  the  satel- 
lite veins ; b , the  me- 
dian nerve ; c c,  the 
ligature  passed,  un- 
der the  artery ; d,  the 
median  basilic  vein. 

No.  4.  a,  the  radial 
artery,  the  dark  lines 
indicating  its  satel- 
lite veins  ; b,  the  su- 
perficial vein  run- 
ning along  the  en- 
tire length  of  the 
radial  border  of  the 
incision  ; c c,  the 
ligature,  passed  un- 
der the  artery ; d 
and  e,  a hook,  and  retractor. 

At  the  bend  of  the  arm. — In  operating,  the 
fore-arm  being  extended  in  supination,  and 
the  surgeon  standing  between  it  and  the  pa- 
tient’s body.  he  makes  an  incision  from  two  to 
three  inches  long,  in  the  direction  of  the  ar- 
tery, beginning  above  and  terminating  in  the 
middle  of  the  bend  of  the  arm.  The  median 
basilic  vein  is  left  untouched  on  the  radial 
border  of  the  wound.  Its  lips  are  kept  asunder 


Fig.  78. 


by  an  assistant,  and  the  brachial  aponeurosis, 
which  is  continuous  with  the  tendon  of  the 
biceps,  is  divided  on  a director.  The  artery 
is  now  seen  accompanied  by  its  two  veins, 
one  on  each  side,  and  having,  on  its  ulnar  side, 
but  at  some  little  distance,  the  median  nerve. 
(See  No.  3,  fig.  78.)  The  fore-arm  is  now 
bent  a little,  in  order  to  facilitate  the  isolation 
of  the  vessel,  and  the  ligature  is  passed  be- 
neath it  from  the  ulnar  to  the  radial  side. 

Aneurismal  tumours  in  this  situation  are 
by  no  means  uncommon,  but  they  are  chiefly 
of  the  traumatic  kind,  produced  by  the  sword, 
or  by  the  lancet  in  bleeding.  Their  treat- 
ment by  compression  is  not  unfrequently  suc- 
cessful. When  an  operation  is  required,  great 
care  should  be  taken  to  distinguish  the  artery 
from  the  nerve  ; a task  which  it  will  be  some- 
times difficult  to  accomplish,  on  account  of  all 
the  parts  being  deeply  tinged  by  the  extrava- 
sated  blood.  In  these  cases  the  surest  plan, 
when  practicable,  will  be  to  place  a ligature 
both  above  and  below  the  wound  of  the 
artery. 

At  the  middle  of  the  arm. — The  indications 
of  the  course  of  the  vessel  in  this  situation, 
are  the  inner  border  of  the  biceps,  a line  drawn 
obliquely  from  the  middle  of  the  bend  of  the 
arm,  to  that  of  the  hollow  of  the  axilla,  or  its 
own  pulsations.  The  median  nerve,  which 
accompanies  the  artery  throughout  its  entire 
course,  here  crosses  obliquely  in  front  of  it, 
and  is  thus  at  its  radial  side  above,  and  at  its 
ulnar  side  below.  (See  No.  2,  fig.  78.) 

The  arm  is  held  in  the  same  position  as  in 
the  preceding  operation,  and  an  incision  of 
two,  or  two  and  a half  inches  in  length  is  made, 
in  the  direction  already  described,  beginning 
below,  if  it  be  the  left  arm,  and  above,  if  it  be 
the  right.  The  finger  of  the  left  hand  is  now 
introduced  into  the  wound  to  feel  for  the  me- 
dian nerve,  which  presents  itself  as  a thick, 
white  cord,  and  the  artery  which  pulsates 
behind  it.  The  median  nerve  and  biceps 
being  retracted  with  a blunt  hook,  the  firm 
aponeurosis  enveloping  the  artery,  and  the 
two  veins,  with  which  it  is  usually  accom- 
panied is  exposed.  This  should  be  divided 
on  a director ; the  artery  is  then  seen,  with 
its  veins  covering,  or  at  each  side  of  it,  and 
the  internal  cutaneous  nerve  on  its  ulnar  side  ; 
the  ulnar  nerve  itself  lies  about  half  an  inch 
farther  back.  The  cellular  envelope  of  the 
artery  is  then  opened  with  the  nail  or  blunt- 
pointed  instrument,  and  being  fairly  isolated, 
a needle  is  passed  beneath  it  from  the  radial 
to  the  ulnar  side.  The  only  difficulty  that 
can  arise  in  the  execution  of  this  operation, 
will  depend  on  an  anomalous  distribution  of 
the  vessel : when  the  pulsations  of  the  artery 
cannot  be  felt,  the  median  nerve  will  serve  as 
a guide  to  it,  as  it  will  be  found  just  behind  it, 

At  the  upper  part  of  the  arm. — The  artery, 
in  this  part  of  its  course,  is  situated  to  the 
inside  of  the  edge  of  the  coraco-brachialis, 
and  a little  lower  down  it  begins  to  be  covered 
with  the  biceps.  (No.  1,  fig.  78.)  The  opera- 
tion is  performed  as  in  the  preceding  instance. 
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Compression  is  also  successful  in  curing 
aneurisms  of  the  brachial  artery,  for  which 
the  humerus  offers  a ready  point  of  opposi- 
tion ; and  when  it  does  not  cure,  it  retards 
their  progress,  or  renders  them  stationary. 
Winter  cured  the  queen  of  Bavaria  of  an 
aneurism  of  the  brachial  artery,  by  compres- 
sion, and  Lisfranc  relates  the  case  of  a person 
who  has  had  four  aneurismal  tumours  in  the 
course  of  this  vessel,  the  progress  of  which 
has  been  staid  for  more  than  a year,  by  means 
of  a laced  sleeve. 

In  placing  ligatures  on  the  arteries  of  the 
fore-arm,  and  arm,  the  supply  of  blood  to  the 
parts  from  which  any  of  the  main  branches  is 
cut  off,  is  sufficiently  assured  by  the  great 
number  of  minor  branches  that  pass  oft  from 
them  in  their  course.  Thus,  when  the  bra- 
chial artery  is  tied  at  the  bend  of  the  arm, 
the  circulation  is  carried  on  between  it  and 
the  arteries  of  the  fore-arm,  by  the  anasto- 
mosing circles,  that  are  distributed  above  and 
below  the  condyles.  As  regards  the  nourish- 
ment of  the  inferior  part  of  the  limb,  there- 
fore, no  apprehension  need  be  entertained  ; 
but,  on  the  contrary,  this  communication  may 
be  so  free,  as  still  to  allow  the  blood  to  arrive 
in  the  wounded  vessel,  or  aneurismal  tumour, 
and  thus  render  it  necessary  to  place  another 
ligature,  or  to  have  recourse  to  compression. 

" When  the  brachial  artery  is  tied  higher  up, 
the  circulation  is  carried  on  in  the  same  man- 
ner, by  the  circumflex,  the  profundus  superior, 
the  muscular  branches,  and  by  the  great  ana- 
stomotic, when  it  has  been  spared  ; and  it  is 
in  order  to  save  this  collateral  circulation,  to 
as  great  an  extent  as  the  disease  will  allow,  as 
well  as  to  prevent  the  tumour  from  being  sup- 
plied with  blood  through  these  channels,  that 
it  is  recommended,  in  operating  for  these 
aneurisms,  to  apply  the  ligature  as  near  the 
tumour  as  circumstances  will  admit  of. 

AXILLARY  ARTERY. 

As  the  frequency  of  aneurism  is  relative  to 
the  size  of  the  arterial  trunk,  or  its  exposed 
situation,  its  occurrence  in  the  axilla  idiopa- 
thically,  or  from  wounds,  is  not  unfrequent. 
The  axillary  artery  runs  in  an  oblique  course, 
from  the  lower  edge  of  the  clavicle,  or  from 
that  of  the  first  rib,  to  the  point  where  it 
emerges  from  the  hollow  of  the  axilla.  At. 
its  commencement  it  lies  deep  under  the  cla- 
vicle, covered  by  thick  muscles  ; at  its  termi- 
nation, its  pulsations  can  be  easily  felt  within 
the  border  of  the  axilla,  where  it  is  covered 
by  the  skin,  the  axillary  vein,  the  median 
nerve,  and  its  two  roots,  which  mask,  or  rather 
envelope  it.  Throughout  this  course,  it  is  ac- 
cessible to  the  ligature,  at  three  dift'erent 
points.  In  the  first,  or  uppermost  of  these, 
which  extends  from  the  clavicle  to  t lie  edge 
of  the  pectoralis  minor,  the  artery  is  bounded, 
on  its  inside,  by  the  walls  of  the  thorax,  and 
serratus  major,  on  its  outside  by  the  coracoid 
process.  A triangular  space  is  thus  formed 
which  is  filled  with  the  strong  cellular  tissue 
that  envelopes  the  vessels  and  nerves,  and  co- 


vered by  the  pectoralis  major,  and  deltoid. 
The  relative  situation  of  the  vessels  and 
nerves  in  this  space  is  as  follows  : the  axillary 
vein,  a vessel  of  considerable  size,  and  the 
first  root  of  the  median  nerve,  partly  conceal 
the  artery,  the  vein  lying  to  the  thoracic,  the 
nerve  to  its  scapular  side  ; the  artery  lies  be- 
tween, and,  at  the  same  time,  behind  them. 
Before  passing  under  the  pectoralis  minor,  the 
artery  gives  off  its  acromial  and  external  tho- 
racic branches,  and  the  axillary  vein  receives 
the  cephalic  vein  with  several  other  branches 
which  pass  in  front  of  the  artery,  and  with  these 
also,  several  small  nerves  from  the  great  plexus 
are  mingled.  The  artery  emerging  from  be- 
neath the  pectoralis  minor,  and  continuing  its 
course  outwards,  enters  another  space,  which 
is  bounded  by  the  lower  border  of  the  pecto- 
ralis minor,  posteriorly  by  the  subscapularis 
muscle,  and  interiorly  by  the  border  of  the 
axilla  ; in  this  course  the  vein  gradually  gets 
from  the  front  to  the  inside  of  the  artery,  and 
the  nerves  which  had  surrounded  it  almost 
completely,  begin  to  separate  from  it ; the  two 
roots  of  the  median,  which  had  been  in  front 
of  it,  pass,  one  to  its  radial,  the  other  to  its 
ulnar  side  ; the  external  cutaneous  nerve  lying 
on  its  radial  side,  the  radial  and  circumflex 
receding  from  it  behind  ; branches  of  veins 
here  empty  themselves  into  the  great  venous 
trunk,  and  the  whole  is  enveloped  in  the  cel- 
lulo-fibrous  tissue  already  alluded  to,  while 
numerous  glands  and  fat  fill  up  the  space  to- 
wards the  thorax.  On  passing  from  the  edge 
of  the  subscapularis,  the  artery  runs  parallel 
to  the  edge  of  the  coraco-brachialis,  till  it  as- 
sumes the  name  of  brachial. 


Fig.  7.0. 


Fig.  70.  No.  1 represents  the  ligature  of  the  subcla- 
vian artery  between  the  scaleni  muscles.  The  exter- 
nal jugular  vein  is  retracted  with  the  external  border 
of  the  wound.  The  anterior  scalenus  lies  to  the  inside , 
and  the  nerves  of  the  brachial  plexus  to  the  outside  of 
the  artery,  a , the  subclavian  artery ; b,  a transverse 
cervical  vein  raised  with  the  omo-hyoideus  on  a blunt 
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/wok,  d ; c cc,  the  ligature  passed  beneath  the  artery, 
and  still  held  in  the  eye  of  the  needle. 

No.  2.  Shows  at  one  view,  the  three  several  points  upon 
which  a ligature  may  he  placed  on  the  axillary  artery  ; 
viz.,  just  below  the  clavicle,  below  the  pectoralis  minor, 
and  within  the  border  of  the  axilla.  The  external 
border  of  the  wound  is  formed  by  the  deltoid,  which 
is  retracted.  The  internal,  by  the  axillary  margin  of 
the  pectortdis  major.  The  pectoralis  minor  is  di- 
vided, and  its  remnants  are  seen  in  both  the  borders 
of  the  wound  at  its  upper  part,  a a,  the  axillary 
artery,  (firing  off  the  acromio-thoracic  and  long  tho- 
racic arteries  ; b,  the  median  and  musculo-cutaneous 
nerves  ; c c,  the  axillary  vein,  receiving  the  cephalic 
vein,  which  dips  down  to  it,  crossing  the  axillary  ar- 
tery, with  the  deltoid  branch  of  the  acromio-thoracic 
artery  at  the  upper  angle  of  the  wound  ; d d d,  re- 
tractors ; e e e,  the  three  ligatures  placed  at  different 
points  of  the  artery. 

Ligature  of  the  artery  in  the  axilla. — The 
patient  being  placed  in  the  recumbent  pos- 
ture, and  the  arm  raised,  the  pulsations  of  the 
artery  are  felt  ; the  skin  is  then  divided  along 
its  course,  to  the  extent  of  two  inches  or  two 
and  a half ; the  incision  commencing  above,  and 
running  longitudinally,  at  about  half  an  inch 
within  the  anterior  border  of  the  axilla.  In 
this  manner,  the  knife  falls  on  the  edge  of  the 
coraco-brachialis,  and  this  is  a point  of  some 
importance,  as  leading  to  the  median  nerve  ; 
this  being  found,  the  artery  lies  to  its  inside, 
and  beneath  it.  If  any  of  the  other  nerves 
should  happen  to  be  mistaken  for  the  median, 
the  indication,  of  course,  will  be  fallacious. 
For  the  details  of  this  operation,  see  No.  1, 
fig.  78,  a.id  the  lowest  of  the  three  ligatures 
marked  e,  fig.  79. 

The  incision  of  the  skin  exposes  the  fascia 
and  cellular  tissue,  which  must  be  carefully 
divided  on  a director.  The  arm  is  then  low- 
ered a little,  the  median  nerve  is  held  to  the 
radial  side  by  means  of  a blunt  hook,  and  a 
needle  is  passed  under  the  artery,  which  is 
cautiously  isolated  from  the  internal  cuta- 
neous, radial,  and  ulnar  nerves,  and  the  axil- 
lary vein.  From  the  moment  the  plexus 
comes  into  view,  the  knife  should  be  laid  aside, 
and  the  operation  completed  by  means  of  a 
blunt  blade  of  silver,  or  ivory. 

This  operation  may  be  resorted  to  in  cases 
of  aneurism  of  the  upper  part  of  the  brachial 
artery,  or  in  cases  of  wounds  of  the  lower 
part  of  the  axillary  vessel  itself.  John  Bell 
mentions  a case  in  which  the  axillary  artery 
was  divided  with  a scythe  ; the  haemorrhage 
ceased  from  syncope,  and  Hall  seized  the 
upper  division  of  the  vessel  through  the 
wound,  and  tied  it.  Maunoir  of  Geneva 
treated  another  case  of  a sabre  wound  of  the 
artery  by  enlarging  the  wound  from  the  axilla, 
and  placing  a ligature,  both  on  the  upper  and 
lower  divisions  of  the  vessel. 

While  the  question  of  the  value  of  Bras- 
dor’s  method  remained  undecided,  it  might 
have  been  expected  that  its  application  to  an- 
eurisms of  the  axillary  artery,  which  gives  off 
such  a number  of  minor  branches  in  its 
course,  would  meet  but  little  encouragement. 
Velpeau,  however,  hints,  that  if  there  was 
sufficient  space  between  the  aneurismal  tu- 
mour and  tne  giving  off  of  the  circumflex  and 


scapular  branches,  that  there  might  be  a rea- 
sonable chance  of  success,  and  the  ideas  ex- 
pounded by  Mr.  Wardrop,  in  the  general  ar- 
ticle on  this  subject  in  the  present  work,  are 
calculated  to  gain  favour  for  such  a proceed- 
ing, more  especially  when  the  aneurismal  tu- 
mour is  not  of  considerable  size.  It  should 
be  recollected,  that  the  chief  ground  of  fear 
in  treating  axillary  aneurisms,  by  ligature 
above  the  tumour,  either  below  or  above  the 
clavicle,  consists  in  the  extension  upwards  of 
the  diseased  condition  of  the  parietes  ; and 
that  if  the  application  of  a ligature  on  the  ca- 
pillary side  of  the  tumour  failed,  the  resource 
of  taking  up  the  vessel  between  the  tumour 
and  the  heart  would  still  remain. 

Ligature  of  the  artery,  below  the  pectoralis 
minor. — The  course  of  the  artery  in  this  si- 
tuation, corresponds  with  the  cellular  line 
which  separates  the  pectoralis  major  from  the 
deltoid ; the  cephalic  vein  runs  in  this  line, 
and  will  serve  as  a guide  for  the  incision. 
The  patient  is  placed  on  a bed,  the  head  and 
chest  raised,  and  the  arm  carried  away  from 
the  trunk.  An  incision  is  then  made  in  the 
muscular  interstice  already  mentioned,  from 
above  downwards  for  two  and  a half  or  three 
inches,  extending  obliquely  from  below  the 
clavicle,  to  the  border  of  the  axilla.  The 
cephalic  vein  uninjured  is  included  in  the 
pectoral  edge  of  the  incision,  and  the  two 
muscles  being  separated,  are  held  apart  by  the 
assistants.  The  pectoralis  minor  is  thus  ex- 
posed, together  with  the  cellular  tissue  which 
envelopes  the  veins,  arteries,  and  nerves.  If 
the  finger  be  now  passed  beneath  the  cord 
which  they  form  together,  they  may  be  drawn 
more  fully  into  view.  The  vein  distended  with 
blood,  will  be  discovered  in  front,  and  to  the 
thoracic  side  of  the  artery,  the  artery  itself  is 
seen  entering  between  the  two  roots  of  the  me- 
dian nerve,  and  the  rest  of  the  plexus,  which 
lies  on  its  scapular  side.  Delpech,  in  his  case, 
raised  the  whole  mass  in  this  manner  on  his 
finger ; but  this  step  is  not  necessary,  as  the 
artery  can  be  detected,  and  isolated  with  a 
blunt-pointed  instrument,  without  disturbing 
the  parts.  A curved  needle  is  then  intro- 
duced beneath  the  vessel,  from  within  out- 
wards. Before  the  ligature  is  tied,  due  care 
should  be  taken  that  no  nerve  is  included. 
If  any  of  the  small  thoracic  arteries  should 
impede  the  operator,  he  may  tie  and  divide 
them.  The  tendon  of  the  pectoralis  minor 
itself,  may,  for  the  same  reason,  be  cut  across  ; 
but  as  this  must  necessarily  weaken  the 
shoulder,  it  ought  not  to  be  done,  without 
positive  necessity.  For  the  details  of  this 
operation,  see  No.  2,  fig.  79,  the  middle  liga- 
ture marked  e. 

As  no  one  would  seriously  propose  at  the 
present  day  to  operate  for  an  aneurism  in  this 
situation,  with  a view  to  opening  the  sac  itself, 
the  ground  on  which  the  propriety  of  ap- 
plying a ligature  upon  the  middle  division  of 
the  axillary  artery  rests,  is  that  it  spares 
branches  that  are  of  importance  for  the  nu- 
trition of  the  arm.  It  is  unnecessary  to  allude 
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to  the  bad  effects  which  must  ensue  from  in- 
cluding a nerve  in  the  ligature  ; in  some  of 
the  early  cases  of  ligature  of  this  vessel,  the 
failure  of  the  operation  by  sphacelus,  might 
doubtless  be  attributable  to  this  cause.  In 
Desault’s  case,  the  brachial  plexus  was  in- 
cluded in  the  ligature,  and  the  whole  arm 
mortified  ; and  in  White’s  case,  where  the 
plexus  was  also  tied  with  the  artery,  the  same 
result  ensued.  Keate,  the  surgeon-general, 
operated  for  an  aneurism,  that  had  already 
burst,  by  first  cutting  down  on  the  artery  in 
this  situation  ; but,  on  finding  that  the  artery 
pulsated  below  the  ligature,  he  placed  another 
ligature  higher  up,  near  the  first  rib.  Cham- 
berlaine,  of  Kingston,  Jamaica,  operated  in 
such  a manner,  as  to  combine  the  method 
above  described,  with  that  which  is  employed 
in  reaching  the  vessel  close  under  the  clavicle, 
making  one  incision  transversely  under  the 
clavicle,  the  other  obliquely  along  the  border 
of  the  pectoralis  major,  and  everting  the  L 
shaped  flap  ; his  patient  recovered  in  less 
than  a month.  (See  No.  2,  fig.  80.) 


Fig.  80. 


Fig.  80.  No.  1.  Sedillot's  plan  of  arriving  at  the  ca- 
rotid, by  cutting  down  between  the  sternal  and.  clavi- 
cular portions  of  the  sterno-mastoid  muscle,  a,  the 
carotid  artery,  the  internal  jugular  vein  b,  lying  to 
its  outside  ; c,  the  ligature  in  t)ie  eye  of  the  aneurism 
needle , d , which  is  placed  under  the  artery. 

No.  2,  a triangular  wound,  in  the  upper  border  of  which 
is  seen  the  clavicular  attachment  of  the  pectoralis 
major ; the  flap  hangs  down,  and  exposes  the  pecto- 
ralis minor , tvhich  is  seen  crossing  the  inferior  half  of 
the  wound,  the  cephalic  vein  running  upon  it.  a,  the 
axillary  aiiery,  immediately  below  the  clavicle. ; b, 
the  axillary  vein  ; c,  the  brachial  plexus ; d,  the  ce- 
phalic vein  going  to  join  the  axillary  vein ; e,  the 
ligature  in  the  eye  of  the  aneurism  needle ; f the 
needle  supporting  the  artery,  which  is  somewhat  raised 
upon  it. 

Ligature  of  the  artery  just  below  the  clavicle. — 
In  the  triangular  space  already  described,  the 
artery  is  covered  by  the  pectoralis  major, 
and  runs  in  an  oblique  direction  from  within, 
outwards  and  downwards,  till  it  passes  under 
the  pectoralis  minor,  a little  below  its  ten- 
dinous expansion.  The  patient  being  placed 
in  the  recumbent  posture,  on  a bed  or  re- 


clining chair,  exposed  to  the  light,  the  shoulder 
slightly  raised,  and  the  arm  carried  away  from 
the  trunk,  Hodgson,  in  order  to  expose  this 
part  of  the  axillary  artery,  directs  a semi-lunar 
incision,  with  its  convexity  downwards,  and 
about  three  inches  in  length,  extending  from 
about  an  inch  from  the  sternal  end  of  the 
clavicle,  and  stopping  short  of  the  edge  of 
the  deltoid  muscle,  in  order  to  avoid  wounding 
the  cephalic  vein.  This  incision  divides  the 
skin,  and  fibres  of  the  platysma  myoides.  The 
fibres  of  the  pectoral  muscle  itself  are  then 
divided  in  the  same  manner  and  to  the  same 
extent.  This  dissection  should  be  conducted 
carefully  with  a director,  until  it  exposes  the 
whitish  layer  of  cellular  tissue.  On  raising 
the  muscle,  the  pectoralis  minor,  which  forms 
the  lower  boundary  of  the  triangle,  is  seen 
crossing  the  lower  part  of  the  wound.  The 
arm  should  now  be  brought  close  to  the  side, 
a blunt  instrument,  or  the  finger,  is  employed 
to  depress  the  edge  of  this  muscle,  and  clear 
the  vessel  from  the  cellular  membrane  that 
connects  it  with  the  vein  and  nerves.  On  the 
thoracic  side,  and  somewhat  in  front,  will  be 
found  the  vein,  which  swells  at  every  expira- 
tion, the  nerves  of  the  brachial  plexus  lying 
to  its  scapular  side,  and  somewhat  behind  it. 
The  safety  of  the  vein  must  be  carefully 
looked  to,  and,  in  isolating  the  artery,  it 
should  be  held  aside  with  a blunt  hook,  and 
the  curved  needle  should  be  introduced  be- 
tween it  and  the  artery,  or  from  within,  out- 
wards. The  ligature  should  then  be  raised 
on  the  finger,  before  it  is  tied,  in  order  to  as- 
certain that  the  pulsations  in  the  aneurismal 
tumour  are  stopped  ; of  course  the  precaution 
should  also  extend  to  seeing  that  no  nerve 
be  included  ; and  still  more  so,  that  a nerve 
shall  not  be  mistaken  for  an  artery. 

Fig.  81. 
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Fig.  81.  No.  1.  a,  the  occipital  artery;  b,  the  vein, 
with  its  branches  crossing  the  artery ; c c , the  liga- 
ture passed  under  the  vessel. 

No.  2.  a,  the  carotid  artery ; b,  the  internal  jugular 
vein  ; c,  the  omo-hyoideus  muscle ; d,  the  external 
jugular  rein  ; e ee,  the  sheath  of  the  artery  and  rein, 
which  has  been  laid  open ; f the  dcscendens  noni ; 
g g,  the  ligature  passed  beneath  the  artery  ; h h,  re- 
tractors holding  the  lips  of  the  tvound  asunder. 

No.  3.  Mr.  Hodgson's  plan,  a,  the  axillary  artery  ; b, 
the  brachial  plexus ; c,  the  vein  receiving  the  cephalic 
vein  and  other  lesser  veins  ; d d,  the  ligature  passed 
beneath  the  artery  ; e,  a retractor  raising  the  convex 
border , or  flap  of  the  wound. 

This  is  the  usual  mode  of  cutting  down  on 
the  superior  third  of  the  axillary  artery  ; the 
objection  to  which  it  is  liable,  on  account  of 
the  transverse  section  of  so  many  muscular 
fibres,  has  given  origin  to  another  method, 
which  is  an  extension  of  the  preceding  one, 
and  seems  to  deserve  a preference  ; though,  of 
course,  this  must  depend  more  or  less  on  the 
nature  of  the  case  requiring  its  application. 
The  pectoralis  major  consists  of  a sternal  and 
a clavicular  portion,  at  the  junction  of  which 
there  is  an  interstice,  which  can  be  rendered 
still  more  distinct,  by  forcibly  abducting  the 
arm.  In  this  line  an  incision  of  the  integu- 
ment is  made,  and  the  two  portions  of  the 
muscle  are  carefully  separated  down  to  the 
cellular  layer  in  contact  with  its  under  surface. 
The  direction  of  this  incision  runs  in  an  ob- 
lique line,  produced  from  the  outer  edge  of 
the  sterno-cleido-mastoideus,  beginning  at  the 
inferior  border  of  the  clavicle,  at  the  junction 
of  its  inner,  with  its  two  outer  thirds,  and  ex- 
tending downwards  about  three  inches.  The 
two  portions  of  the  muscle  being  held  asunder, 
the  vessels  and  nerves  are  seen  in  the  relative 
positions  already  described.  The  arm  is  then 
brought  close  to  the  trunk.  If  the  space  ob- 
tained by  separating  the  two  portions  of  the 
muscle  should  not  be  found  sufficient  to  enable 
the  operator  to  isolate  the  artery  with  facility, 
he  may  divide  transversely  some  of  the  fibres 
attached  to  the  clavicle,  on  a director,  or  with 
a probe-pointed  bistoury.  The  artery  is  se- 
parated from  the  vein  in  the  same  manner,  as 
before-described,  and  the  ligature  being  passed 
beneath  it,  the  operation  is  terminated.  The 
hazardous  dives  made  with  the  needle,  which 
were  practised  in  the  early  operations  on  this 
vessel,  are  now  very  properly  condemned, 
and  universally  rejected. 

After  the  ligature  has  been  placed  on  the 
main  trunk,  although  the  arm  does  not  possess 
the  same  advantages  in  point  of  supply  as  the 
thigh,  it  not  having  any  vessels  to  correspond 
with  the  internal  iliac,  and  profunda,  still  the 
circulation  will  be  carried  on,  and  sufficient 
nourishment  afforded  through  the  superior 
branches,  the  acromial,  superficial  scapular, 
transversalis  colli,  and  internal  mammary,  all 
of  which  anastomose  with  the  circumflex,  sub- 
scapular, and  internal  mammary. 

In  operating  on  the  axillary  artery,  the 
cutting  instrument  should  be  laid  aside  as 
soon  as  the  cellular  tissue  which  invests  it,  is 
exposed ; the  rest  should  be  effected  with 
the  finger-nail,  or  a blunt-pointed  instrument. 
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Axillary  aneurisms,  like  all  others,  have  .,een 
sometimes  observed  to  undergo  spontaneous 
cure  ; but  to  refrain  from  operating  at  an 
early  stage,  when  the  chances  of  success  are 
greatest,  in  the  hope  of  such  an  unlikely 
result,  would  be  mere  folly.  These  operations 
are  certainly  difficult,  and  demand  the  utmost 
patience  and  pains’-taking  ; any  attempt  at 
hurry  or  display  in  the  performance,  would  be 
highly  culpable. 

SUBCLAVIAN  ARTERY. 

Though  the  course  of  this  vessel  be  short, 
it  may  be  tied  at  three  different  points,  viz. 
on  the  first  rib,  to  the  outside  of  the  anterior 
scalenus  ; between  the  two  scaleni ; and  on 
the  inside  of  these  muscles. 


Fig.  82. 


Fig.  82  represents  the  operation  by  transverse  incision 
for  placing  a ligature  on  the  subclavian  artery  above, 
and  on  the  axillary  artery  below  the  clavicle.  The 
shotilder  is  depressed,  and  the.  arm  drawn  away  a 
little  from  the  trunk ; the  neck  is  stretched , and  the 
head  inclined  to  the  opposite  side. 

No.  1 . a,  the  subclavian  artery,  raised  on  an  aneurism 
needle  d,  and  presenting  itself  between  ( c ) the  nerves 
of  the  brachial  plexus,  which  lie  to  its  outside,  and 
the  edge  of  the  anterior  scalenus , which  lies  to  its 
inside,  separating  it  from  b,  the  external  jugular 
vein,  which  descends  behind  the  clavicle  to  empty 
itself  in  the  subclavian  vein ; the  outer  border  of  the 
clavicular  attachment  of  the  stemo-cleido-mastoid 
is  seen  in  the  inner  angle  of  the  wound ; the  omo- 
hyoideus  is  raised  with  the  upper  border  of  the  wound, 
and  branches  of  nerves  are  seen  crossing  it  at  the 
external  angle ; e’e,  retractors ; f the  ligature. 

No.  2.  In  the  upper  border  of  the  wound  the  clavicular 
attachment  of  the  pectoralis  major  is  seen  divided ; 
in  the  lower,  the  superior  border  of  the  pectoralis 
minor  and  the  section  of  the  pectoralis  major  are 
depressed,  a,  the  axillary  artery  raised  on  an  aneur- 
ism needle ; b,  the  axillary  vein  receiving  the  cephalic 
vein,  which  crosses  the  brachial  plexus  and  the  artery. 
A branch  of  the  thoracico-acromialis  which  impeded 
the  operation,  teas  tied,  and  is  seen  turned  back  upon 
the  upper  lip  of  the  incision ; c,  the  nerves  of  the 
brachial  plexus  ; d,  the  cephalic  vein ; e,  the  thoracico- 
acromialis  ivhich  has  been  cut  and  tied ; f the  aneur- 
isnial  needle  sustaining  the  artery ; g,a  retractor; 
h,  the  ligature  hanging  from  the  eye  of  the  needle. 
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At  the  external  edge  of  the  anterior  sca- 
lenus, the  subclavian  artery  lies  deep  in  a 
triangular  space,  which  is  bounded  below  by 
the  clavicle,  internally  by  the  scalenus,  and 
externally  by  omo-hyoideus  muscle.  This 
space  is  traced  superficially  by  the  external 
edge  of  the  sterno-cleido-mastoid,  the  ante- 
rior edge  of  the  trapezius,  and  the  upper  edge 
of  the  clavicle.  This  hollow,  which  is  defined 
to  the  eye,  contains  the  following  parts  in  suc- 
cession from  without,  inwards : the  skin,  platys- 
ma  myoides,  subcutaneous  adipose  tissue  with 
lymphatic  ganglions,  and  veins ; the  external 
jugular,  advancing  on  this  space  more  or  less, 
here  dips  down  with  other  lesser  veins  to  join 
the  subclavian.  The  artery  rests  on  the  first  rib 
and  intercostal  space,  having  the  vein  on  its 
inside,  and  separated  from  it  by  the  scalenus 
muscle,  and  the  cervical  nerves  descending  to 
form  the  brachial  plexus  on  its  outside  and 
inclining  behind  it ; above  it,  is  seen  the  omo- 
hyoideus  crossing  obliquely. 

The  operation  of  cutting  down  upon  this 
portion  of  the  artery  is  thus  performed : — 
the  patient  being  placed  on  a bed,  the  head 
and  chest  raised,  and  the  arm  drawn  down- 
wards and  forwards,  an  incision  running 
above  the  clavicle,  and  parallel  to  that  bone, 
is  made  from  the  outer  edge  of  the  sterno- 
mastoid  to  the  anterior  border  of  the  trape- 
zius. This  divides  the  skin  only  ; a second 
incision  divides  the  cellular  membrane  and 
platysma  myoides : if  the  external  jugular 
vein  should  lie  in  the  line  of  the  incision,  it 
should  be  carried  out  of  the  way  of  injury 
with  a blunt  hook  : the  deep-seated  cervical 
fascia  comes  next,  which  being  divided  on  a 
director,  the  cellular  tissue  that  contains  the 
lymphatic  ganglions  and  veins  already  men- 
tioned rises  a little  ; it  contains,  also,  two 
arterial  branches — the  transversalis  colli  and 
the  transversalis  scapulae,  which  may  require 
a ligature.  The  surgeon  seeks  with  his  left 
index  finger  in  the  wound  for  the  external 
edge  of  the  scalenus,  which  leads  him  at  once 
to  the  artery  lodged  in  the  angle  formed  by 
its  attachment  to  the  first  rib.  The  vessel 
being  carefully  isolated,  the  armed  needle  is 
passed  beneath  it  from  its  inside,  and  the 
operator,  after  assuring  himself  of  its  effect  on 
the  aneurismal  tumour,  ties  it  firmly  by  means 
of  a serre-nceud,  if  it  should  be  too  deep  to  be 
properly  done  by  his  fingers.  This  step  of  the 
operation  will  be  facilitated  by  lowering  the 
shoulder,  and  inclining  or  turning  the  patient’s 
head  to  the  opposite  side.  The  depth  at  which 
the  artery  is  found  varies,  being  more  super- 
ficial in  the  lean  and  long-necked.  When  the 
tumour  is  very  considerable,  this  depth  is  still 
further  increased  by  its  uplifting  the  clavicle  ; 
owing  to  this  cause,  Sir  A.  Cooper  was  unable 
to  put  a ligature  on  the  vessel,  after  he  had 
made  the  necessary  incisions.  If  the  extent  of 
the  incision  be  too  limited,  owing  to  the  cla- 
vicular portion  of  the  mastoid  muscle  spread- 
ing along  the  bone,  it  has  been  recommended 
to  divide  its  fibres  to  the  extent  necessary  : 
others  recommend  the  incision  to  be  made  in 


the  form  of  x reversed.  Physick  recommends 
a V shaped  incision.  If,  from  the  great  depth 
of  the  artery,  the  difficulty  of  placing  a liga- 
ture upon  it  should  prove  considerable,  part 
of  the  anterior  scalenus  may  be  divided  ; this 
was  done  in  the  case  on  which  Mr.  Liston 
operated : half  only  of  the  muscle  was  divided, 
in  order  to  avoid  all  risk  of  wounding  the 
phrenic  nerve. 

Ligature  of  the  Subclavian  Artery  between  the 
Scaleni  Muscles. — In  this  part  of  the  vessel’s 
course  it  is  free  from  close  connexion  with  any 
important  parts  The  incisions  are  made  in 
the  same  manner,  with  this  difference  only, 
that,  internally,  the  border  of  the  mastoid 
muscle  is  divided.  On  arriving  at  the  outer 
border  of  the  anterior  scalenus,  a curved  di- 
rector, guided  on  the  finger,  is  carried  behind 
it.  This  manoeuvre  requires  great  caution. 
The  phrenic  nerve  runs  under  this  muscle, 
and  again  to  its  sternal  side  are  the  subclavian 
and  internal  jugular  vein.  The  index  finger 
should,  therefore,  be  passed  under  the  muscle, 
so  as  to  meet  the  director  ; its  inferior  attach- 
ment is  then  divided,  the  muscle  immediately 
retracts,  and  the  artery  is  easily  discovered. 
If  any  arterial  branches  are  distributed  in 
front  of  the  muscle,  they  should  be  secured 
before  dividing  it ; or  without  waiting  for 
this,  the  muscle  may  be  cut  higher  up.  After 
this  section,  the  artery  may  be  very  easily 
isolated. 

The  majority  of  these  operations  have  been 
performed  with  a transverse  or  horizontal 
incision,  rendered,  in  the  cases  of  Mr.  T. 
Blizard  and  Dr.  Post,  slightly  oblique.  In 
Mr.  Porter’s  case,  the  deviation  from  the  or- 
dinary method  was  more  considerable,  as  he 
added  to  the  horizontal  incision  a vertical  one, 
in  the  line  of  the  external  border  of  the  mas- 
toid muscle,  forming  an  L flap,  which  was 
everted.  Hodgson’s  method  for  ordinary 
cases  undoubtedly  deserves  the  preference ; 
but  the  size  of  the  tumour,  the  corpulency 
of  the  patient,  or  other  circumstances  may  be 
such  as  to  justify  the  operator  in  modifying 
the  method  in  such  a manner  as  may  best  suit 
the  nature  of  the  case  he  has  to  treat. 

Ligature  of  the  Subclavian  Artery  on  the  in- 
side of  the  Scaleni  Muscles. — Here  the  vessel 
rising  out  of  the  cavity  of  the  thorax  lies 
close  upon  the  spine,  and  covered  in  front  by 
the  sterno-clavicular  articulation,  and  the  in- 
sertion of  the  sterno-mastoid  muscle.  There 
is  some  difference  in  the  arteries  of  the  right 
and  left  side,  both  as  regards  their  length  and 
the  parts  with  which  they  are  connected.  The 
left  subclavian  arises  directly  from  the  aorta ; 
its  lowest  part  is  covered  by  the  lung,  and  the 
subclavian  vein,  close  upon  the  point  where 
the  thoracic  duct  penetrates  it  from  behind  ; 
the  carotid,  which  gradually  recedes  from  it 
on  rising  from  the  arch  of  the  aorta,  lies  to  its 
inside,  where  is  also  the  oesophagus,  in  front ; 
the  phrenic,  and  pneumo-gastric  nerves  pass 
into  the  chest,  just  before  it.  On  the  right 
side  it  arises  from  the  innominata,  and  is,  on 
that  account,  much  shorter : on  its  posterior 
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surface  it  gives  off  the  vertebral  artery  ; the 
recurrent  nerve  here  turns  round  its  base,  to 
reach  the  trachea ; it  is  crossed  in  front  by 
the  phrenic  and  pneumo-gastric  nerves  ; it 
gives  off  in  this  short  course  no  less  than  six 
important  branches,  and  is  covered  below 
by  the  termination  of  the  internal  jugular 
vein. 

Beset  with  difficulties  at  every  step,  and 
dangers  of  the  most  formidable  kind,  as  this 
operation  must  be,  it  has  nevertheless  been 
performed.  Dr.  Colles,  of  Dublin,  having  a 
case  of  aneurism  of  the  right  subclavian  ar- 
tery, in  which  the  tumour  extended  from 
behind  the  sterno-clavicular  articulation  up- 
wards along  the  edge  of  the  muscle,  and  out- 
wards to  the  middle  of  the  clavicle,  was  bold 
enough  to  cut  down  upon  this  part  of  the  sub- 
clavian artery  : the  dissection  was  of  course 
tedious,  and  on  arriving  at  the  vessel  only  a 
very  small  portion  of  it  was  found  to  be  in 
a healthy  state ; and  on  this,  after  consider- 
able difficulty,  the  ligature  was  placed.  From 
symptoms  of  oppression  at  the  heart  and 
dyspnoea  that  occurred  at  the  moment,  it  was 
feared  that  the  pleura  had  been  injured,  and, 
in  consequence,  it  was  deemed  prudent  not 
to  tighten  the  ligature  till  the  fourth  day  after. 
The  patient  continued  in  a tolerably  quiet 
state  till  the  ninth  day,  when  he  was  attacked 
with  pain  at  the  heart,  accompanied  by  a 
sense  of  suffocation  : he  died  delirious,  after 
a few  hours’  suffering.  Both  the  aorta  and 
subclavian  were  diseased. 

The  operation  has  not  since  been  attempted 
by  any  other  surgeon.  On  the  dead  body  it 
is  performed  in  the  following  manner  : an 
incision  is  made  over  the  clavicular  portion 
of  the  mastoid,  extending  outwards  to  within 
an  inch  of  the  trapezius.  This  portion  of  the 
muscle  is  next  divided  on  a director,  or  with 
a blunt-pointed  bistoury.  The  anterior  sca- 
lenus is  then  seen,  to  the  tracheal  side  of 
which  the  pulsations  of  the  artery  may  be 
felt.  The  most  difficult  step  of  the  operation 
still  remains,  which  is  not  so  much  the  pass- 
ing a ligature  round  the  artery,  as  the  isolat- 
ing it  from  all  the  important  parts  that  sur- 
round, or  are  in  contact  with  it,  at  almost  all 
points. 

Whether  this  operation  ought  to  be  at- 
tempted under  any,  or  even  under  favourable 
circumstances,  is  a question  which  now  pre- 
sents a different  bearing  from  that  which  it 
had  when  Dr.  Colies  performed  it.  Brasdor’s 
operation  at  that  time  had  almost  fallen  into 
oblivion.  But  now,  that  we  know  that  aneu- 
risms of  the  first  magnitude  may  be  cured, 
not  only  by  cutting  off  the  circulation  within 
them,  but  also  by  causing  it  to  become  more 
slow  and  languid,  Brasdor’s  method  presents 
itself  as  an  alternative  in  such  cases,  which, 
all  things  considered,  may  deserve  the  prefer- 
ence. Dupuytren  treated  a case  in  this  man- 
ner ; and  although  the  issue  was  not  success- 
ful, as  the  patient  died  on  the  ninth  day,  still 
the  tumour  had  diminished  considerably,  and 
his  death  seemed  to  arise  in  consequence  of 


haemorrhage  from  another  vessel  than  that  on 
which  the  ligature  had  been  placed. 

The  most  cogent  reason  for  operating  at 
an  early  stage  in  cases  of  axillary  aneurism,  is 
this — that  tying  the  subclavian  is  compara- 
tively an  easy  task,  before  the  tumour  has 
become  large,  and  forced  the  clavicle  up- 
wards ; and  the  higher  we  ascend  on  the 
vessel,  the  greater  the  hazard.  The  inter- 
scalenar  portion  of  the  vessel  should  always 
be  spared,  if  there  still  be  space  left  for  the 
ligature  between  the  scalenus  and  the  clavicle  ; 
and  if  the  case  will  admit  of  a ligature  being 
placed  below  the  clavicle,  it  is  still  better.  This 
precept  is  not  founded  exclusively  on  saving 
the  collateral  circulation  to  the  utmost  extent 
possible,  for  in  the  cases  of  this  operation 
that  have  proved  fatal,  gangrene  has  been  but 
rarely  observed  ; it  is  also  based  on  the  fact, 
of  the  greater  frequency  of  dyspnoea,  suffoca- 
tion, pain  at  the  heart,  fever,  and  delirium,  in 
proportion  as  the  ligature  of  this  vessel  has 
approached  nearer  to  the  centre  of  the  circu- 
lation. In  fact,  where  the  ligature  had  been 
placed  high  on  the  vessel,  it  has  been  re- 
marked with  what  rapidity  the  anastomosing 
branches  have  conveyed  the  blood  into  its  old 
channels  : in  some,  the  pulsations  have  re-ap- 
peared  in  the  tumour  as  early  as  the  second 
day  after  the  operation. 

Ramsden  was  the  first  who  performed  this 
operation.  In  the  early  cases  the  failures 
succeeded  each  other  without  interruption, 
until  Dr.  Post,  of  New-York,  was  fortunate  in 
the  case  that  he  operated  on  in  1807.  Since 
that  period,  the  operation  of  taking  up  the 
vessel  between  the  anterior  scalenus  and  cla- 
vicle has  been  successful  in  the  hands  of 
Dupuytren,  Bullen,  Green,  Gibbs  of  St.  Pe- 
tersburgh,  Key,  Langenbeck,  Liston,  Mott, 
Porter,  Wardrop,  &c. : the  successful  now 
exceeding  the  unsuccessful  cases  by  a few. 
With  respect,  therefore,  to  results,  they  are 
not  more  encouraging  from  being  placed  on 
the  cardiac,  than  on  the  capillary  side  of  the 
aneurism. 

INNOMINATA,  OR  BRACHIO-CEPHALIC  ARTERY. 

The  innominata  arises  from  the  arch  of  the 
aorta  itself,  on  its  right  side,  and  after  ascend- 
ing about  two  inches  towards  the  articulation 
of  the  sternum  and  clavicle  of  the  same  side, 
gives  origin  to  the  right  carotid  and  subclav- 
ian. It  lies  deep,  having  in  front  the  left  sub- 
clavian vein,  the  pneumo-gastric  nerve,  and 
some  of  the  branches  of  the  great  sympathetic, 
and  behind  to  the  left,  the  trachea : it  is  in 
contact  with  the  pleura  to  the  outside.  Though 
more  profoundly  situated,  it  is  more  accessible 
than  the  commencement  of  the  subclavian  ar- 
tery, and  can  be  more  easily  isolated  than  that 
vessel  from  the  investing  parts  : it  is  also  free 
from  branches. 

The  innominata  was  first  tied  by  Mott.  He 
performed  the  operation  as  follows  : — The  pa- 
tient having  been  placed  on  his  back,  the  head 
thrown  considerably  backwards,  in  order  to 
S 2 
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cause  the  vessel  to  ascend  as  much  as  possible 
out  of  the  chest,  and  the  face  being  turned  a 
little  towards  the  left  shoulder,  an  incision 
three  inches  in  length  was  made  in  a horizon- 
tal direction,  extending  from  the  median  line 
of  the  neck  outwards,  and  above  the  clavicle  ; 
a second  incision  of  the  same  length  was  then 
made  in  a line  with  the  internal  edge  of  the 
mastoid  muscle,  until  both  met.  The  sternal, 
and  part  of  the  clavicular  attachments  of  this 
muscle  were  then  divided,  and  the  flap  turned 
upwards ; the  sterno-hyoid  and  thyroid  muscles 
were  then  cautiously  divided.  The  aitery  was 
then  isolated  and  tied.  Grtefe  adopted  the  same 
method  in  the  case  on  which  he  operated  ; and 
Mr.  Porter,  of  Dublin,  operated  in  a similar 
manner,  in  taking  up  the  lower  part  of  the 
carotid. 


Fig.  83. 


Fig  83  Mott's  plan  of  tying  the  arteria  innominaia. 
By  a vertical  and  transverse  incision , the  inner  par- 
tion  of  the  sterno-mastoid  m uscle  is  detached  f rom  the 
clavicle  and  raised  as  a Juip.  At  the  inner  border  of 
the  wound , the  arteria  innominaia  ( a ) presents  itself 
with  the  internal  jugular  vein  (b)  descending  to  its 
outside , and  covering  the  origin  of  the  subclavian  ai  h iy . 
To  the  outside  of  the  vein  is  seen  the  subclavian  artery 
(o)  giving  off  (e)  the  vertebral  artery , which  is  here 
drawn  forward  from  behind  the  vessel ; f the  inferior 
thyroid ; g , the  transverse  cervical ; and  h,  the  inter- 
nal mammary.  A ligature  is  placed  on  each  of  the 
arteries  : i,  c,  and  d,  marking  those  of  the  subclavian , 
innominaia  and  carotid,.  By  th‘is  plan  it  will  be  seen , 
that  the  subclavian  artery,  from  its  origin  to  the  sca- 
lenus muscle , is  cgually  erposed  with  the  innommata 
itself.  The  tendon  of  the  scidenus  is  seen  in  the  outer 
angle  of  the  wound. 

A more  simple  method  than  the  preceding 
has  been  devised  by  Dr.  O’Donnell,  of  Liver- 
pool, and  is  thus  described  by  Mr.  King  in  his 
Thesis:  “ Standing  to  the  left  of  the  patient, 
close  to  his  head,  which  is  thrown  backwards, 
I make  an  incision  about  an  inch  and  a half  in 
length,  along  the  internal  border  of  the  left 
sterno-cleido-mastoid  muscle,  beginning  at  the 
sternum  and  dividing  the  skin,  cellular  tissue, 
some  of  the  fibres  of  the  platysma  myoides, 
and  the  middle  portion  of  the  cervical  fascia. 
I then  separate  the  borders  of  the  incision, 
and  divide  the  cellular  line  which  runs  be- 
tween the  internal  margins  of  the  sterno- 
thyroid muscles,  and  introducing  my  left  fore- 
finger under  the  right  sterno-thyroid,  divide 


with  my  nail  or  a probe-pointed  bistoury,  the 
strong  sheet  of  the  cervical  fascia  that  exists 
between  the  muscle  and  the  trachea.  The 
finger  passed  under  this  fascia  descends  on 
the  trachea  till  it  touches  the  arteria  innomi- 
nata,  and  carefully  recognising  the  position  of 
the  artery  and  causing  the  head  to  be  bent 
forwards,' I employ  the  same  finger  in  carrying 
forwards  the  left  subclavian,  and  right  internal 
jugular  veins.  These  veins  being  thus  pro- 
tected, I pass  the  aneurism  needle,  armed  with 
a round  ligature,  between  my  finger  and  the 
artery.  The  ligature  being  now  placed  round 
the  vessel,  is  tightened  slowly  and  with  due 
precaution.  The  operation  is  by  no  means 
difficult,  on  the  dead  subject  at  least ; nor  does 
it  expose  to  injury,  either  the  pleura,  or  the 
pneumo-gastric  nerve.  It  is,  moreover,  equally 
applicable  to  the  subclavian  and  right  carotid 
arteries,  with  but  very  slight  modification. 

If  this  mode  should  be  resorted  to  in  placing 
a ligature  on  the  right  subclavian,  between  the 
scalenus  posticus  and  the  trachea,  the  finger 
must  be  directed  more  obliquely  outwards, 
care  being  taken  to  avoid  the  pneumo-gastric 
and  phrenic  nerves.  The  best  way  of  doing 
this  will  be  to  press  the  former  inwards,  and 
the  latter  outwards.  The  noose,  formed  round 
the  artery  by  the  recurrent  nerve,  may  be 
easily  felt,  and  of  course  must  be  avoided  also. 
The  pleura,  if  it  should  impede  the  operator, 
may  be  detached  gently  downwards. 

The  same  mode  is  also  applicable  to  the  left 
subclavian ; but  in  this  case,  the  surgeon  stands 
to  the  right  of  the  patient,  and  instead  of 
cutting’  in  the  line  of  the  muscle,  on  the  left, 
he  makes  his  incision  along  the  internal  bol- 
der of  the  right  sterno-mastoid,  raising  the 
left  sterno-thyroid,  and  sterno-hyoid  muscles. 
The  left  fore-finger  then  descends  along  the 
left  of  the  trachea,  on  the  left  carotid,  and 
left  side  of  the  spine.  The  pneumo-gastric 
and  phrenic  nerves  are  set  aside  as  before, 
and  the  pleura  is  detached  with  extreme  pie- 
caution.  The  step  is  difficult  on  the  dead 
subject,  and  must  be  much  more  so,  and  per- 
haps impossible,  as  Mr.  King  observes,  in  the 
living  patient.  The  isolation  ot  the  aitery 
requires  much  time  and  care,  and  in  placing 
the  ligature,  it  should  be  as  distant  as  ciicum- 
stances  will  allow,  from  the  thoracic  duct,  and 
great  sympathetic  nerve.  The  branches  given 
off  from  this  portion  of  the  vessel  on  the  right 
side  are  numerous,  but  this  is  not  the  case 
with  the  left  subclavian,  a circumstance  which 
would  weigh  much  in  favour  of  the  chances 
of  a successful  result. 

The  doctrine  here  propounded  by  Mr. 
King  had  probably  excited  either  curiosity  or 
doubt  in  the  minds  of  his  examiners,  more 
especially  as  regarded  the  ligature  of  the 
innominata,  and  he  was  accordingly  requested 
to  demonstrate  what  he  had  advanced, 
dead  body  was  produced,  and  in  the  mids 
of  the  hall  of  the  faculty,  Mr.  King  at  once 
satisfied  his  examiners  and  a numerous  au- 
dience, that  his  plan  was  not  only  practicable, 
but  that  it  might  be  promptly  executed. 
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Fig.  84. 


Fig.  84.  Mr.  Kiny's  plan  of  tying  the  arteria  innomi- 
nata , or  the  first  division  of  the  subclavian  artery 
between  its  origin  and  the  scalenus.  The  muscles  seen 
at  either  side  of  the  wound , are  the  stemo-mastoid, 
stemo-hyoid,  and  sterno-thyroid.  In  the  middle  the 
trachea  ( c ) presents  itself  with  the  inferior  thyroid 
veins  ramifying  upon  it ; to  its  outside  is  seen  the  in- 
nominata  bifurcating.  The  vein  (b ) is  also  seen  in 
the  inferior  angle  of  the  wound ; between  it  and  the 
trachea , a ligature  ( e)  is  passed  round  the  artery 
(a)  ; d,  the  retractor. 

But  though  this  operation  may  be  effected 
without  much  difficulty  in  the  dead  body, 
it  must  be  very  different  in  the  living.  The 
veins  from  the  laborious  breathing  must  at 
every  expiration  be  swelled  with  a fresh  wave 
of  blood,  and  consequently  are  exposed  to  in- 
jury even  from  blunt  instruments  ; and  besides 
the  difficulties  and  dangers  of  every  kind 
must  be  greatly  augmented  from  the  prox- 
imity of  the  tumour  itself,  and  the  changes 
which  its  progress  must  have  induced  in  the 
condition  and  relation  of  all  the  parts  in- 
terested in  the  operation.  But  it  is  unneces- 
sary to  dwell  further  on  its  perils  or  difficulties, 
as  in  all  probability  the  principle  so  ably  de- 
veloped by  Mr.  Wardrop,  and  the  resource 
he  has  created  for  such  unhappy  cases,  will  be 
preferred  in  future.  If,  however,  any  surgeon 
were  disposed  to  weigh  the  relative  value  of 
the  two  methods  in  regard  to  a given  case, 
he  should  bear  in  mind,  that  the  tumour 
which  appears  above  the  sternum  may  be  only 
a portion,  and  that  perhaps  the  smallest,  of 
the  disease. 

The  circulation  is  maintained  in  the  parts 
from  which  the  main  channel  is  thus  cut  off' 
in  a very  circuitous  way.  The  vessels  of  the 
opposite  side  convey  the  due  supply  by  the 
anastomosing  branches,  so  that  the  blood 
reaches  the  subclavian  and  carotid  through 
the  branches  by  which  they  communicated 
with  the  same  vessels.  The  two  cases  in 
which  the  brachio-cephalic  trunk  hits  been 
tied,  prove  sufficiently  that  these  sources  are 
equal  to  the  supply  of  the  parts  beyond  the 
ligature,  as  in  neither  was  any  symptom  of 
gangrene  observed.  Dr.  Mott’s  patient  was 
operated  on  in  1818,  and  was  convalescent 
till  the  2.3d  day  ; a small  point  of  ulceration  at 
the  back  of  the  vessel  then  gave  issue  to  the 
blood  for  the  first  time,  and  he  died  exhausted 


from  successive  returns  of  the  haemorrhage  on 
the  26th  day.  M.  Grade's  patient  lived  till 
the  58th  day,  dying  also  from  a violent  hae- 
morrhage,  which  he  presumed  might  have 
been  in  some  degree  attributable  to  his  having 
left,  for  greater  security,  a presse-noeud  in  the 
wound. 

Though  the  brachio-cephalic  trunk  has 
been  obliterated  spontaneously  in  several  in- 
stances, it  by  no  means  follows  that  the  same 
result  would  be  obtained  by  placing  a ligature 
upon  it.  The  spontaneous  obliteration  is  a 
slow  process,  whereas  the  obliteration  by 
ligature  is  the  operation  of  a few  days  or 
weeks  ; the  ligature  cuts  through  the  artery, 
w’hile  the  adhesions  between  the  sides  of  the 
vessel  are  still  fresh  and  soft,  and  under  these 
circumstances  their  solidity  can  scarce  be 
relied  on,  in  a situation  where  they  are  ex- 
posed to  the  powerful  impulses  of  the  centre 
of  the  circulation.  The  two  instances  of  the 
failure  of  the  operation  from  haemorrhage 
alluded  to  above,  confirm  this  view  of  the 
subject. 

CAROTID  ARTERIES. 

The  primitive  or  common  carotids  arise  on 
the  right  from  the  innominata,  on  the  left 
from  the  arch  of  the  aorta  ; the  latter  is  con- 
sequently longer  than  the  former.  At  the 
lower  part  they  lie  deep,  covered  bv  the 
platysma-myoides,  the  sterno-mastoid,  hyoid, 
and  thyroid  muscles,  and  run  upwards  before 
the  transverse  processes  of  the  cervical  ver- 
tebrae, between  the  larynx  and  trachea,  on  the 
inside,  and  the  internal  jugular  vein  which  lies 
outside,  and  somewhat  in  front.  Between, 
and  behind  the  vein  and  artery,  is  the  pneumo- 
gastric  nerve  included  in  the  same  strong 
sheath  with  them.  On  the  left  side  the  artery 
lies  also  close  by  the  oesophagus,  which  comes 
out  a little  on  that  side  from  behind  the 
trachea.  The  course  of  the  carotids  upwards 
towards  the  angle  of  the  lower  jaw  appears  to 
be  directed  in  a slight  degree  obliquely  back- 
wards, in  consequence  of  the  projection  of  the 
os  hyoides  and  larynx.  It  disengages  itself 
from  the  muscles  as  it  ascends,  and  becomes, 
in  the  middle  of  the  neck,  so  superficial  that 
its  pulsations  can  be  distinctly  seen,  being 
covered  oidy  by  the  skin,  platysma  myoides, 
and  fascia.  The  omo-hyoid  muscle  here 
crosses  it  to  reach  the  os  hyoides,  and  divides 
the  side  of  the  neck  into  two  triangular  spaces. 
The  artery  may  be  tied  in  either  of  these 
spaces. 

Ligature  of  the  Carotid  Artery. — The  patient 
is  placed  on  his  back,  the  chest  elevated,  the 
neck  stretched,  and  the  face  turned  to  the  op- 
posite side.  The  pulsations  of  the  artery 
having  been  felt,  an  incision,  three  inches  in 
length,  is  made  along  the  internal  border  of 
the  mastoid  muscle,  extending  from  the  level 
of  the  cricoid  cartilage,  nearly  down  to  the 
sternum.  The  subcutaneous  cellular  tissue, 
the  platysma  myoides,  and  the  cellular  tissue 
that  connects  the  sterno-mastoid,  hyoid,  and 
thyroid,  muscles  are  next  divided  in  succes- 
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sion.  If  any  external  veins  should  lie  in  the 
direction  of  the  incision,  they  must  be  set 
aside.  The  situation  of  the  incision  itself  will 
only  vary  according  to  the  part  of  the  vessel 
to  be  tied,  and  may  be  higher  or  lower  in  its 
course.  The  head  being  now  bent,  the  lips  of 
the  wound  are  opened  wide.  If  the  omo- 
hyoid muscle  be  in  the  way,  it  may  be  set 
aside  ; or  should  this  be  not  practicable,  it 
may  be  divided  on  a director.  The  vein  and 
artery  are  now  seen  enveloped  in  a very 
strong  fibrous  sheath.  They  are  at  once  dis- 
tinguished from  each  other  by  their  relative 
positions,  as  well  as  by  their  difference  of 
colour,  the  one  being  a dark  blue,  the  other  a 
whitish  yellow.  As  the  vein,  on  account  of 
the  thinness  of  its  coats,  should  be  an  object 
of  especial  care,  the  perforation  of  this  tough 
sheath  should  be  effected  with  a blunt  instru- 
ment over  the  artery.  This  being  done,  the 
director  is  introduced,  and  the  sheath  laid 
open.  If  the  internal  jugular,  from  its  being 
swollen  with  blood,  should  mask  the  artery,  it 
should  be  compressed  by  the  finger  at  the 
upper  part  of  the  wound,  its  fulness  will  be 
thus  made  to  disappear.  They  are  then  sepa- 
rated, and  the  pneumo-gastric  nerve  is  carried 
on  the  same  side  as  the  vein  ; the  needle  is 
then  passed  from  without,  inwards,  beneath 
the  artery,  and  in  doing  this,  care  must  be 
taken  not  to  include  the  descendens  noni 
which  lies  on  its  tracheal  side.  (For  the  de- 
tails of  this  operation,  see  No.  2,  Fig.  81.) 

If  the  jugular  vein  were  unfortunately 
wounded,  the  surgeon  might  pursue  the  same 
course  as  the  late  Mr.  Simmons  of  Manchester, 
who  placed  a ligature  upon  it ; or  as  Mr. 
Guthrie,  who,  in  the  case  of  another  vein, 
pinched  np  the  lips  of  the  wound  on  its  side, 
and  tied  them,  thus  leaving  a portion  of  it  still 
permeable  ; or  he  may  plug  the  whole  solution 
of  continuity. 

M.  Sedillot  has  proposed  another  method 
of  cutting  on  the  artery  at  its  lower  part,  by 
making  an  incision  between  the  sternal  and 
clavicular  portions  of  the  sterno-mastoid  muscle. 
This  incision  exposes  the  vein  and  artery  ; the 
latter  is  then  isolated  in  the  manner  already 
described.  This  proceeding  has  not  been  as 
yet  executed  on  the  living  body. 

In  a case  of  carotid  aneurism,  in  which  the 
sac  had  burst  into  the  oesophagus,  and  where 
the  tumour  was  situated  very  low  down,  Dr. 
Robertson  of  Edinburgh  operated  by  guiding 
the  incision  along  the  internal  border  of  the 
sterno-mastoid  muscle.  No  greater  difficulty 
was  encountered  in  the  operation  than  might 
have  been  fairly  expected  to  arise  from  the 
too  limited  extent  of  the  external  incision, 
which  was  but  little  more  than  an  inch.  The 
sterno-thyroid,  and  part  of  the  sterno-hyoid 
muscles  were  divided  transversely.  A small 
prolongation  of  the  sac  was  then  seen  between 
the  carotid  and  the  trachea.  There  was  only 
space  enough  between  the  sac  and  the  inno- 
minata  to  insert  the  end  of  the  finger,  so  that 
the  ligature  was  upon  the  carotid,  within  half 
ari  inch  of  its  origin  from  the  brachio-cephalic 


trunk.  The  tumour  had  effected  such  a dis- 
placement of  the  neighbouring  parts,  that 
neither  the  veins,  nor  nerves  were  seen.  The 
wound  healed  by  granulation,  the  ligature 
being  detached  on  the  seventeenth  day  *. 

From  the  superficial  situation  of  the  ca- 
rotids it  might  be  supposed  that  the  diagnosis 
of  aneurism  in  this  vessel  might  be  a matter 
of  little  difficulty.  Some  mistakes  have,  how- 
ever, occurred,  which  have  been  attended 
with  fatal  consequences.  Scarpa  mentions  an 
instance  in  which  a carotid  aneurism  was 
opened  for  an  abscess  ; and  in  another  case 
mentioned  by  Harder,  a patient  died  under 
the  surgeon’s  hands.  The  surgeon  should, 
therefore,  take  all  proper  pains  on  this  point, 
and  pay  strict  attention  to  the  rules  by  which 
two  such  different  affections  are  to  be  dis- 
criminated. 

Long  before  the  idea  of  placing  a ligature 
on  the  carotid  had  been  entertained,  several 
cases  had  been  observed  in  which  the  vessel 
was  spontaneously  obliterated ; and  one  in- 
stance is  recorded  in  which  both  carotids  were 
obliterated.  The  first  instance  in  which  it 
appears  to  have  been  tied,  occurs  in  Heben- 
streit’s  Translation  of  B.  Bell’s  Surgery  : in 
extirpating  a scirrhous  tumour,  the  carotid 
was  wounded  : the  surgeon,  to  save  the  pa- 
tient’s life,  immediately  tied  the  vessel,  and 
she  lived  many  years  afterwards.  Abernethy 
was  the  next  to  perform  this  operation  suc- 
cessfully ; and  was  followed  by  Fleming,  a 
naval  surgeon,  who  tied  the  wounded  carotid 
in  a sailor  who  attempted  to  commit  suicide. 
Since  that  period  the  ligature  of  the  carotids 
has  become  a common  operation,  and  has  been 
had  recourse  to  in  a very  great  variety  of 
cases.  In  the  extirpation  of  the  lower  jaw, 
or  of  large  tumours  in  its  vicinity,  it  has 
sometimes  been  employed  as  a preliminary 
proceeding.  It  has  also  been  found  success- 
ful in  curing  erectile  tumours,  or  aneurisms 
by  anastomosis,  developed  on  various  parts  of 
the  head  and  face.  Mr.  Travers  tied  the 
carotid  in  a case  of  this  kind,  in  which,  from 
the  progress  of  the  tumour,  the  eye  was  ex- 
truded from  its  socket  ; the  disease  was  per- 
fectly cured.  Mr.  Dalrymple  treated  a similar 
case  in  the  same  manner,  and  the  termination 
was  equally  satisfactory.  Arendt  treated  an- 
other case  in  this  manner,  and  Mr.  Wardrop 
pursued  the  same  course  in  a case  of  aneurism 
by  anastomosis  of  the  eyeball  in  an  infant.  It 
has  also  been  employed  successfully  in  arrest- 
ing haemorrhage  arising  from  ulcerations  of 
the  pharynx  and  larynx.  The  operation  of 
tying  the  primitive  carotid  is  applicable  to 
aneurismal  tumours  developed  superiorly  to 
the  point  of  ligation,  and  to  those  which  occur 
in  its  subdivisions,  the  facial,  temporal,  and 
occipital,  when  compression  is  found  unavail- 
ing ; while  the  absence  of  branches  through- 
out a great  part  of  its  course,  renders  it  pecu- 
liarly eligible  for  the  application  of  Brasdors 
method  in  cases  of  aneurism  of  the  innominata. 
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Wounds  of  the  carotid  are  not  necessarily 
fatal.  Some  instances  are  on  record  in  which 
the  blood  having  but  a small  external  vent 
became  diffused,  thus  giving  rise  to  a trau- 
matic aneurism.  Cases,  too,  have  occurred  in 
which  wounds  of  the  carotid  have  been  suc- 
cessfully treated  by  compression  alone.  Acrel, 
Van-Horne,  and  Larrey,  make  mention  of 
three  such  instances. 

The  sources  of  supply  are  so  abundant, 
after  the  ligature  of  the  carotid,  that  there  is 
not  the  slightest  danger  to  the  parts  either 
within  or  without  the  cranium,  from  which  the 
main  stream  has  been  diverted ; and  no  one 
now  entertains  the  slightest  fear  for  the  intel- 
lectual or  other  functions  of  the  brain.  In- 
deed, the  branches  of  the  opposite  and  cor- 
responding vessels  anastomosing  with  those  of 
the  obliterated  trunk,  replenish  them  so  very 
rapidly,  that  in  some  instances  the  pulsations 
have  reappeared  in  the  tumour,  after  a brief 
suspension,  and  thus  rendering  it  necessary  to 
have  recourse  to  compression  to  make  the 
cure  certain.  This  phenomenon  so  often 
observed  furnishes  indisputable  proof  of  the 
correctness  of  Mr.  Wardrop’s  position,  that  a 
languid  state  of  the  circulation  is  sufficient  to 
lead  to  the  gradual  obliteration  of  an  aneuris- 
mal  sac. 

Irregularities  in  the  distribution  of  the  ca- 
rotid artery  usually  arise  from  some  variation 
of  the  point  at  which  it  bifurcates  ; the  divi- 
sion into  the  two  secondary  branches  may 
take  place  as  low  down  as  the  sixth  cervical 
vertebra,  or  as  high  up  as  the  styloid  process  ; 
or  again,  there  may  be  no  bifurcation,  in  which 
case  the  primary  carotid,  after  giving  oft’  all 
the  branches  usually  furnished  by  the  exter- 
nal, is  continued  as  the  internal  carotid.1 

The  irregularities  of  the  secondary  branches 
follow  in  the  same  order  ; but  some  occur  in- 
dependently of  any  anomaly  of  the  primary 
trunk.  Thus  the  superior  thyroid  may  arise 
from  the  external  carotid,  a little  above  the 
bifurcation,  or  it  may  arise  either  from  the 
external,  or  from  the  common  carotid  by  a 
common  trunk  with  the  lingual  artery.  Some- 
times it  is  wanting  altogether.  The  lingual 
and  the  facial  may  also  arise  by  a common 
trunk  from  the  carotid.  The  latter  is  pecu- 
liarly liable  to  variation,  insomuch  that  it  is 
seldom  distributed  in  the  same  manner  at  each 
side,  in  the  same  person. 

INFERIOR  THYROID,  SUPERIOR  THYROID,  FACIAL, 
AND  LINGUAL  ARTERIES. 

The  inferior  and  superior  thyroids,  the 
former  a branch  of  the  subclavian,  the  latter 
a branch  of  the  common  carotid,  have  been 
tied  in  cases  of  degenerescence  or  hypertrophy 
of  the  thyroid  gland. 

Ligature  of  the  Inferior  Thyroid  and  Verte- 
bral Arteries. — The  inferior  thyroid  arising 
from  the  subclavian,  or  from  a root  common 
to  it,  and  the  ascending  cervical,  runs  up- 

1  Dr.  Green,  on  the  Varieties  in  the  Arterial  System. 


wards  and  inwards  behind  the  internal  jugular 
vein  and  carotid,  and  the  pneumogastric  nerve, 
and  just  before  the  vertebral  artery,  and  longus 
colli  muscle,  until  it  gets  behind  the  lobe  of 
the  thyroid  body ; it  is  crossed  and  covered 
by  the  omo-hyoid  muscle.  It  may  be  cut  down 
upon  in  the  same  manner  as  the  carotid,  and 
sought  for  under  this  muscle  between  the 
carotid  and  the  trachea,  or  the  oesophagus  and 
trachea,  if  it  be  on  the  left  side.  Care  must 
be  taken  not  to  injure  the  descendens  noni, 
or  the  recurrent  nerve.  Sedillot’s  plan  of 
tying  the  carotid  by  cutting  down  between 
the  sternal  and  clavicular  portions  of  the  mas- 
toid muscle  might  also  be  adopted  either  for 
tying  the  inferior  thyroid,  or  even  the  ver- 
tebral artery  itself. 

Fig.  85. 


Fig.  85  contains  the  temporal , facial , lingual , and  sub- 
clavian arteries. 

No.  1.  The  skin  and  temporal  fascia  having  been  di- 
vided, the  temporal  artery  (a)  is  seen  with  its  satel- 
lite vein  ; b b,  the  ligature  passed  under  the  artery. 

No.  2.  The  skin  and  fascia  covering  the  edge  of  the 
lower  jaw  are  divided  ; the  facial  artery  (a)  ivith 
its  satellite  vein  is  seen  ascending  towards  the  angle 
of  the  mouth ; a ligature  (bb)  is  passed  under  the 
artery. 

No.  3.  The  skin  and  platysma  myoides  are  divided  by 
a transverse  incision.  Beneath  the  hypoglossus  muscle, 
which  is  also  divided,  are  seen,  a,  the  lingual  artery, 
b,  the  vein,  and  d,  the  hypoglossal  nerve  ; c,  is  a por- 
tion of  the  sublingual  gland  presenting  itself  in  the 
upper  edge  of  the  wound ; e e,  the  ligature  passed 
under  the  artery. 

No.  4.  a,  the  subclavian  artery  ; b,  the  vein  to  its  inside  ; 
c c c,  the  nerves  descending  to  form  the  brachial 
plexus ; d d,  the  ligature  passed  beneath  the  artery  ; 
the  nerves  and  artery  are  crossed  by  venous  branches 
( e)  which  are  descending  to  empty  themselves  into  the 
subclavian  vein.  The  subclavian  vein  and  artery  are 
separated  by  the  scalenus  muscle. 
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Ligature  of  the  superior  thyroid, : — This 
branch  arises  from  the  carotid,  at  or  near  its 
bifurcation  ; it  takes  a curved  direction  down- 
wards, and  inwards  till  it  reaches  the  upper 
part  of  the  thyroid  gland. 

The  operation  is  the  same  as  in  cutting 
down  upon  the  carotid  itself,  in  the  superior 
triangular  space.  It  will  be  found  accompa- 
nied by  one  or  two  small  veins,  between  the 
carotid,  and  the  lobe  of  the  thyroid  body, 
where  it  may  be  easily  isolated. 

Ligature  of  the  facial  or  external  maxillary 
and  lingual  arteries  : — This  branch  of  the  ca- 
rotid arises  higher  up  than  the  superior  thy- 
roid, from  which  it  is  separated  by  another 
important  branch,  the  lingual.  An  incision  the 
same  as  for  the  carotid  itself,  should  be  made 
so  that  its  middle  would  be  just  on  a level  with 
the  cornua  of  the  thyroid  cartilage.  As  soon 
as  the  sheath  of  the  carotid  is  laid  open,  the 
facial  artery  will  be  seen  ascending  obliquely 
upwards  and  inwards  towards  the  lower  jaw. 
The  lingual  artery  will  also  be  easily  disco- 
vered running  a little  deeper,  first  in  a hori- 
zontal and  then  in  an  oblique  or  vertical  di- 
rection, between  the  os  hyoides,  and  muscles 
of  the  tongue. 

Another  method  has  been  proposed  for 
tying  the  lingual  artery.  On  reaching  the 
upper  part  of  the  great  cornua  of  the  os 
hyoides,  it  lies  close  behind  it,  but  it  then  as- 
cends, advancing  between  the  middle  con- 
strictor of  the  pharynx,  and  the  hyo-glossus 
muscle,  until  it  gets  to  the  distance  of  nearly 
an  inch  from  the  body  of  the  bone  in  front. 
The  operation  is  performed  in  the  following 
manner.  The  patient  being  placed  on  his 
back,  the  neck  stretched  and  the  face  turned 
away,  an  incision  of  an  inch  or  better  in 
length,  is  made  in  the  direction  of  the  artery, 
above  and  parallel  with  the  os  hyoides.  The 
skin  and  platysma  myoides  being  divided,  the 
facial  vein  is  drawn  backwards  with  a blunt 
hook.  In  the  upper  part  of  the  wound  the 
submaxillary  gland  is  seen,  its  sheath  having 
been  opened  ; the  digastric  and  stylo-hyoid 
muscles  are  also  exposed  ; these  being  also 
held  aside,  the  hyo-glossus  muscle  is  disco- 
vered, beneath  which  the  artery  lies.  This 
muscle  must  be  divided  with  care,  raising  the 
fibres  with  a dissecting  forceps,  or  dividing 
them  on  a director.  It  is  easily  isolated  : the 
hyo-glossal  nerve  runs  above  it.  (No. 3, fig.  85.) 

This  artery  is  mostly  wounded  in  attempts 
at  suicide  ; in  those  cases  it  may  be  tied  on 
the  surface  of  the  wound.  It  gives  origin  to 
the  ranine  arteries,  which  lie  at  each  side  of 
the  fraenum.  (See  Ankyloglossum.) 

ARTERIES  OF  THE  HEAD  AND  FACE. 

Ligature  of  the  facial  artery  on  the  lower 
jaiv : — The  artery  in  this  situation,  lies  in 
front  of  the  edge  of  the  masseter  muscle, 
and  being  quite  superficial,  it  can  be  easily 
felt  pulsating  upon  the  edge  of  the  bone. 
The  direction  of  the  incision  may  be  either 
horizontal  or  obliquely  vertical.  Beneath  the 


fascia,  the  artery  with  its  accompanying  vein 
is  immediately  seen.  (No.  2,  fig.  85.) 

Ligature  of  the  temporal  artery : — This  ves- 
sel is  easily  found  about  three  lines  in  front  of 
the  ear,  and  just  above  and  behind  the  zy- 
gomatic arch.  An  incision,  about  an  inch  in 
length,  will  bring  it  into  view ; it  is  seen  en- 
veloped in  a strong  cellular  sheath  furnished 
to  it  by  the  temporal  muscle.  It  can  be  iso- 
lated without  difficulty.  (No.  1,  fig.  85.) 

Ligature  of  the  occipital  artery. — Derived 
from  the  external  carotid,  this  vessel  passes 
below  the  upper  portion  of  the  digastric  mus- 
cle, under  the  upper  part  of  the  mastoid 
muscle,  and  crosses  the  upper  and  back  part 
of  the  neck.  Its  course  is  horizontal  for 
about  an  inch,  just  below  the  ear  and  mas- 
toid process.  An  incision  drawn  in  this  di- 
rection, and  in  a line  with  the  edge  of  the 
lower  jaw,  will  fall  upon  the  artery  ; it  is  ac- 
companied by  a vein,  and  gives  off  several 
branches  which  intertwine  with  those  of  the 
vein.  It  is  easily  isolated.  (No.  1,  fig.  81.) 

From  the  exposed  situation  of  the  arteries 
of  the  head  and  face,  their  aneurisms  are 
chiefly  of  the  traumatic  kind.  Spontaneous 
aneurisms  have  also  been  observed  both  with- 
out and  within  the  cranium.  Begin  relates  a 
case  in  which  an  aneurism  was  formed  in  the 
middle  meningeal  artery.  The  bone  having 
been  absorbed,  the  tumour  became  superficial. 
It  was  mistaken  for  an  encysted  tumour,  and 
extirpated.  An  ineffectual  attempt  was  made 
to  arrest  the  haemorrhage  by  plugging  ; the 
patient  however  could  not  be  saved.  Mr. 
Hodgson  mentions  a case  in  which  he  found 
a small  aneurismal  sac  in  the  anterior  cerebral 
artery,  which  was  filled  with  a solid  coagulum  ; 
and  another  of  the  basilar  artery  has  been 
observed  by  M.  Serres.  Sir  A.  Cooper  found 
a small  aneurismal  sac  on  the  central  artery 
of  the  retina. 

All  the  external  branches  have  been  also 
observed  in  divers  instances  to  be  the  seat  of 
spontaneous  aneurisms,  the  aneurismal  tu- 
mours presenting  themselves  in  various  points 
of  the  temporal,  occipital,  labial,  and  facial 
arteries  ; and  M.  Godichon  has  seen  a case  of 
aneurism  of  the  frontal  branch,  in  which  the 
sac  was  as  large  as  the  thumb.  Dr.  P.  H. 
Green  has  recently  met  with  a case  of  spon- 
taneous aneurism  of  the  temporal  artery. 

If  the  aneurismal  tumours  that  are  deve- 
loped within  the  cranium  could  be  diagnosti- 
cated with  certainty,  as  indeed  they  may  be 
when  the  bone  covering  them  has  been  re- 
moved by  absorption,  the  proper  remedy 
would  be  the  ligature  of  the  carotid  artery  of 
the  same  side.  This  proceeding  is  also  gene- 
rally preferred  in  the  cases  of  external  aneur- 
isms that  have  proved  rebellious  to  compres- 
sion, excepting  in  the  aneurisms  of  the  facial 
and  temporal  arteries. 

The  cylindroid  dilatation  of  these  external 
vessels  has  been  also  observed.  While  re- 
cently on  a visit  to  Glasgow,  my  friend,  Dr. 
John  M‘Farlane  of  that  city,  showed  me  a 
case  of  this  kind  in  a gentleman  about  twenty 
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years  of  age,  who  had  come  from  Cambel- 
ton  to  consult  him.  The  dilatation  occupied 
the  superficial,  temporal,  and  frontal  branches  : 
the  vessels  were  very  voluminous,  soft,  and 
extremely  tortuous  ; and  the  wave  of  blood 
upheaving  the  mass  could  be  very  distinctly 
felt.  The  progress  of  the  dilatation  had  been 
slow. 

INFERIOR  EXTREMITY. 


Aneurisms  of  the  inferior,  are  comparatively 
more  frequent  than  those  of  the  superior  ex- 
tremity ; in  the  foot,  however,  as  in  the  hand, 
they  are  of  rare  occurrence.  It  has  been 
even  doubted  by  some  surgeons,  if  any  case  of 
aneurism  of  the  dorsal  artery  of  the  foot  has 
been  ever  observed.  But  though  exceedingly 
rare,  this  form  of  the  affection  has  nevertheless 
occurred.  Guattani  mentions  a case  that  had 
been  caused  by  the  operation  of  blood-letting 
in  the  foot,  and  three  other  cases  are  recorded 
by  MM.  Roux  and  Vidal.  From  the  position 
of  the  artery,  and  its  resting  on  the  astragalus, 
navicular,  and  cuneiform  bones  in  its  course, 
from  beneath  the  annular  ligament  of  the 
tarsus,  at  the  upper  part  of  the  instep,  to  the 
point  where  it  bifurcates,  and  dips  down  be- 
tween the  first  and  second  metatarsal  bones, 
compression  will  be  particularly  applicable. 
If,  however,  it  should  be  found  necessary  to 
resort  to  ligature,  it  should  be  placed  double, 
both  above  and  below  the  tumour.  Indeed 
this  precaution  becomes  the  more  necessary 
as  the  aneurism  happens  to  be  more  remote 
from  the  centre,  in  consequence  of  the  more 
frequent  communications  that  are  established 
between  the  branches  of  an  arterial  trunk. 
This  observation  applies  equally  to  aneurisms 
in  the  hand  or  on  the  head,  and  more  espe- 
cially, when  the  lesion  of  the  artery  is  of  the 
traumatic  kind.  The  application  of  a single 
ligature  above  the  aperture  of  the  vessel, 
might,  in  such  cases,  be  insufficient,  as  the 
blood  would  continue  to  reach  the  tumour, 
through  the  anastomosing  branches. 

Ligature  of  the  dorsal  artery  of  the  foot : — In 
its  course,  it  runs  between  the  tendon  of  the 
common  extensor,  and  the  proper  extensor  of 
the  great  toe. 

Fig.  86. 


Fig.  86.  a,  the  dor- 
mi  artery  of  the 
foot  between  its 
two  satellite  veins ; 
b b,  the  ligature 
pussed  under  the 
artery ; c,  a re- 
tractor, holding 
back  the  external 
lip  of  the  wound. 


The  patient  being  placed  on  his  back,  the 
foot  extended  and  slightly  bent,  is  held  by  an 
assistant.  An  incision  of  an  inch  and  a half 
or  two  inches  is  made  from  the  tarsal  annular 


ligament,  along  the  outside  of  the  proper  ex- 
tensor of  the  great  toe.  The  division  of  the 
skin  and  cellular  tissue  exposes  a thin  apon- 
eurosis which  covers  the  artery  itself.  The 
vessel  being  isolated  from  its  accompanying 
nerve  and  veins,  a ligature  is  passed  beneath 
it,  and  tied  ; if  a second  be  necessary,  it  is 
applied  in  the  same  manner. 

ARTERIES  OF  THE  LEG. 

Spontaneous  aneurisms  are  extremely  rare 
in  the  leg  ; those  which  require  the  inter- 
vention of  the  surgeon  in  this  region,  being 
chiefly  of  the  traumatic  kind.  The  arteries 
are  derived  from  the  popliteal,  and  are  distri- 
buted on  the  front  and  back  of  the  leg.  The 
anterior  tibial  artery  passes  through  an  open- 
ing at  the  upper  part  of  the  interosseous  liga- 
ment, and  thus  commences  its  course  deep 
between  the  tibia  and  fibula,  and  lying  on  the 
interosseous  ligament.  It  is  covered  by  the 
mass  of  muscles,  the  tibialis  anticus,  extensor 
digitorum,  and  extensor  pollicis  ; in  the  upper 
part  of  the  leg,  it  descends  first  between  the 
tibialis  and  extensor  communis,  next  between 
the  tibialis  and  extensor  pollicis  ; on  reaching 
the  ancle,  it  passes  beneath  the  annular  liga- 
ment ; deep-seated  above,  it  gradually  becomes 
more  superficial  throughout  the  rest  of  its 
course,  resting  in  the  lower  part  on  the  out- 
side of  the  tibia.  Its  whole  track  corresponds 
with  a line  drawn  from  the  middle  of  the 
space  between  the  head  of  the  fibula,  and 
spine  of  the  tibia,  to  a central  point  between 
the  two  malleoles.  Its  great  depth  above, 
and  the  proximity  of  the  articulation  below, 
are  reasons  for  not  tying  it  in  either  of  these 
situations  ; the  intermediate  space  being  al- 
ways preferred  for  this  purpose. 

Ligature  of  the  posterior  tibial  artery : — This 
vessel  is  larger  than  the  anterior  branch,  and 
may  therefore,  in  consequence  of  its  size  and 
direction,  be  regarded  as  the  continuation  of 
the  popliteal  artery.  It  descends  from  the 
lower  edge  of  the  popliteus  muscle,  between 
the  superficial  and  deep-seated  muscles  on  the 
back  of  the  leg.  Its  course  would  be  repre- 
sented by  a line  drawn  from  the  centre  of  the 
hollow  of  the  ham,  to  between  the  internal 
malleole  and  the  tendo  achillis  ; curving  a 
little  however  towards  the  inside  of  the  leg. 
Above  it  rests  upon  the  posterior  tibial  mus- 
cle, and  is  deeply  covered  with  the  gastroc- 
nemius and  soleus  ; but  the  muscles  becoming 
tendinous  below,  depart  from  the  artery,  so 
that  it  is  superficial  where  it  runs  along  the 
edge  of  the  tendo  achillis,  being  only  co- 
vered by  the  skin  and  aponeurosis  ; it  then 
descends  behind  the  internal  malleole,  from 
w'hich  it  is  separated  only  by  the  tendons  of 
the  posterior  tibial  and  common  flexor  mus- 
cles, enveloped  in  their  sheath.  Throughout 
this  course,  it  is  accompanied  by  two  veins, 
one  at  each  side,  and  the  posterior  tibial  nerve, 
which  lies  to  its  fibular  side.  The  artery  may 
be  cut  down  upon,  at  several  points  of  this 
course. 
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Behind  the  internal  malleole : — The  W 
being  bent,  and  resting  on  its  outside,  and 
compression  being  made  on  the  femoral  artery 
in  the  thigh,  or  against  the  pubis,  a vertical 
incision  is  made,  about  two  inches  long,  mid- 
way between  the  malleole  and  the  tendo 
achillis.  This  incision,  which  divides  the  skin 
and  subjacent  cellular  tissue,  runs  for  the  first 
inch  parallel  to  the  tendo  achillis,  and  then 
curves  gently  towards  the  sole  of  the  foot. 
The  aponeurosis,  which  is  extremely  strong,  is 
now  seen  stretched  between  that  tendon  and 
the  edge  of  the  tibia  ; this  being  divided  cau- 
tiously with  the  point  of  a bistoury,  or  on  a 
director,  the  next  step  is  to  pass  the  needle 
under  the  artery  and  secure  it. 

Fig.  87. 

Fig.  87.  The  posterior 
tibial  artery  ( a f 
with  its  satellite 
veins , occupies  the 
centre  of  the  ivound. 
b b,  the  ligature 
passed  under  the 
artery ; c c c c,  the 
section  of  the  strong 
fascia  which  covers 
the  vessels,  and  binds 
down  the  flexor  ten- 
dons that  pass  be- 
hind the  malleole. 

At  the  middle  third  of  the  leg,  or  between  the 
ankle  and  the  lower  part  of  the  calf : — In  this 
situation  the  artery  runs  parallel  to  the  tibia, 
and  within  half  an  inch  of  its  internal  border  ; 
it  lies  in  its  own  sheath,  on  the  common  flexor 
of  the  toes,  and  the  long  flexor  of  the  great 
toe,  covered  by  the  fascia,  adipose  tissue,  and 
integument.  The  incision  in  this  operation 
must  be  between  two  or  three  inches  long, 
running  parallel  with  the  internal  border  of 
the  tibia.  The  aponeurosis  covering  the  ves- 
sels being  exposed,  it  should  be  divided  with 
the  usual  precaution  on  a director.  The  ar- 
tery and  its  two  veins  are  then  seen  in  the 
relation  already  described,  the  nerve  also 
lying  to  its  outside.  When  the  incision  is 
made  closer  to  the  tibia,  there  will  be  but  one 
plan  of  fascia  to  divide,  but  there  will  be  also 
the  risk  of  not  coming  with  so  much  certainty 
on  the  vessel.  If  the  soleus  should  descend 
more  than  usual,  it  can  be  easily  raised,  as 
soon  as  the  incision  is  made.  The  ligature  is 
placed  as  before.  (No.  2,  fig.  88.) 

Lisfranc  recommends  the  incision  to  be 
made  in  an  oblique  direction,  beginning  at  the 
inner  border  of  the  tendo  achillis,  and  as- 
cending, under  an  angle  of  35  degrees  to  the 
inner  border  of  the  tibia.  As  soon  as  the  inte- 
gument and  aponeurosis  are  divided,  the  soleus 
is  detached  from  below,  upwards,  with  the 
index  finger,  and  the  artery  is  thus  exposed. 

At  the  upper  third  of  the  leg: — In  conse- 
quence of  the  depth  at  which  the  artery  is 
situated,  and  the  thickness  of  the  soft  parts, 
the  incision  should  be  at  least  from  three  to 
four  inches  in  length,  commencing  about  an 
inch  behind  the  internal  edge  of  the  tibia, 
12 


and  descending  parallel  to  that  bone.  The 
internal  edge  of  the  gastrocnemius  is  detached 
from  the  soleus,  and  raised  in  the  posterior  lip 
of  the  wound  ; the  fibres  of  the  soleus  itself 
are  then  divided  longitudinally  and  to  the 
same  extent  as  the  integuments.  The  inter- 
stice that  exists  between  the  soleus  and  ti- 
bialis posticus,  and  in  which  the  artery  runs, 
is  recognized  by  the  shining  pearly  appear- 
ance ot  the  aponeurosis  that  envelopes  the 
vessels.  The  course  of  the  artery  being  ob- 
lique from  above  downwards,  the  higher  it  is 
taken  in  its  course,  the  nearer  will  it  be  found 
to  the  middle  of  the  leg.  The  muscular  mass 
being  retracted  by  means  of  a blunt  hook,  the 
aponeurosis  is  divided  on  a director,  and  the 
artery  being  isolated  from  the  accompanying 
veins  and  nerve,  the  ligature  is  placed  on  the 
vessel.  (No.  1,  fig.  88.) 

Fig.  88. 


Fig.  88.  No.  1.  The 
muscles  of  the  calf 
are  retracted , the 
white  line  seen  on 
their  border  is  a sec- 
tion of  the  strong  fas- 
cia covering  the  so- 
leus ; on  the  opposite 
side  of  the  wound 
is  seen  the  section  of 
the  fibres  of  the  so- 
leus itself,  a,  the 
posterior  tibial  ar- 
tery, its  satellite  veins 
(c)  running  at  each 
side  of  it ; d,  blunt 
hook;  e e , the  liga- 
ture passed  under 
the  artery. 

No.  2,  a,  the  posterior 
tibial  artery  between 
its  two  veins,  b ; c, 
the  nerve ; e e,  the 
ligature  passed  un- 
der the  artery. 


This  operation  is  exceedingly  difficult,  both 
on  account  of  the  great  depth  of  the  artery, 
and  the  contraction  of  the  large  and  powerful 
muscles  of  the  calf  of  the  leg.  In  one  case, 
to  obviate  th'is  excessive  contraction,  Bouchet 
of  Lyons  was  obliged  to  divide  part  of  their 
fibres,  and  Mr.  Guthrie,  in  another  case  pre- 
ferred cutting  down  on  the  vessel  at  once,  di- 
rectly through  the  thick  of  this  muscular  mass 
itself.  If  the  saphena  vein  should  lie  in  the 
line  of  the  first  incision,  care  should  be  taken 
not  to  wound  it. 

Sometimes  the  posterior  tibial  is  altogether 
wanting,  its  place  being  taken  by  branches 
from  the  fibular,  which  is  unusually  large. — 
{Green.') 

Ligature  of  the  anterior  tibial  artery: — In 
cutting  down  upon  this  artery,  the  external 
border  of  the  tibialis  anticus  will  serve  as  a 
guide  for  the  incision.  In  some  subjects,  this 
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interstice  can  be  rendered  discernible  to  the 
touch,  and  even  to  the  sight,  by  moving  the 
foot  so  as  to  render  the  tendon  of  the  tibialis 
prominent ; in  others,  however,  it  is  faint,  and 
will  require  some  pains  to  distinguish  it. 


Fig.  89.  No.  1.  Ligature  of 
the  anterior  tibial  artery 
at  the  superior-third  of 
the  leg.  The  skin  and 
strong  fascia  being  di- 
vided, the  tibialis  anticus 
is  held  against  the  outer 
side  of  the  tibia  by  the 
retractor  (f),  the  exten- 
sors of  the  toes  are  held 
back  by  the  blunt  hook , d. 
a,  the  tibial  artery ; b, 
the  nerve ; c,  the  satellite 
veins  at  each  side  of  the 
artery  ; e e,  the  ligature 
passed  beneath  it. 

No.  2.  Ligature  of  the  an- 
terior tibial  artery  at  the 
inferior-third  of  the  leg. 
The  same  parts  having 
been  divided , the  tendon 
of  the  tibialis  anticus  is 
held  towardsthe  tibia , and 
those  of  the  extensors 
backwards  by  two  hooks 
( a and  f);  the  anterior 
tibial  nerve  ( c ),  lies  nuiv 
to  the  tibial  side  of  the 
artery  (a)  ; b,  the  satel- 
lite veins  entwining  upon 
it  in  front ; e e,  the  liga- 
ture passed  under  the 
vessel. 


Fig.  89. 
I 


The  patient  is  placed  on  his  back,  the  leg 
and  foot  extended.  As  in  all  cases,  where  it 
is  necessary  to  separate  muscles,  the  surgeon 
should  have  the  power  of  extending  or  relax- 
ing them  at  pleasure.  A vertical  incision  is 
made,  extending  three  inches,  or  more  if  the 
patient  be  strongly  built  ; the  skin  and  cellu- 
lar tissue  are  thus  divided  ; the  two  muscles, 
the  tibialis  and  extensor  communis,  if  above, 
the  tibialis  and  extensor  pollicis  if  below,  are 
then  separated  with  the  finger,  or  a blunt 
knife  ; or  if  any  difficulty  should  be  antici- 
pated of  falling  on  the  muscular  interstice,  the 
incision  may  be  made  with  a slight  obliquity  of 
direction.  The  artery  with  its  accompanying 
veins  is  thus  brought  into  view  ; the  tibial 
nerve  lying  to  the  outside.  When  the  vessel 
is  cut  down  upon  at  the  lower  part  of  the 
leg,  the  nerve  will  be  found  at  the  inside,  as 
it  crosses  the  artery  obliquely  in  its  course 
from  above  downwards.  If  the  depth  be  con- 
siderable, the  isolation  of  the  vessel  will  be 
facilitated  by  relaxing  the  muscles,  and  this 
facility  will  be  still  further  increased  by  di- 
viding transversely  the  strong  aponeurosis 
which  binds  them  down.  The  muscles  should 
be  relaxed  as  much  as  possible  and  held  well 
asunder,  otherwise  the  carrying  the  ligature 
under  the  artery  will  be  found  a matter  of  no 
small  difficulty.  In  the  lower  part  of  the  leg, 
the  vessel  lying  in  the  midst  of  tendons,  is 
much  more  accessible,  and  may  be  found 
by  making  an  incision  twro  inches  in  length, 


along  the  external  edge  of  the  tendon  of  the 
tibialis  : the  artery  is  soon  discovered  by  se- 
parating the  tendons  which  conceal  it. 

Peroneal  artery  : — The  French  surgeons 
describe  the  mode  of  cutting  down  on  this 
artery.  Its  course  from  its  origin  from  the 
outer  side  of  the  posterior  tibial  artery,  at 
about  an  inch  below  the  separation  of  the 
vessel  from  the  popliteal  is  downwards  towards 
the  lower  part  of  the  fibula.  Though  at  first 
of  considerable  size,  it  soon  becomes  so  small 
as  to  fall  beneath  the  size  that  would  require 
the  application  of  a ligature.  If  an  aneurism 
were  developed  in  the  upper  portion  of  this 
artery,  most  surgeons  in  this  country  would 
prefer  placing  a ligature  at  once,  either  on  the 
popliteal  or  the  femoral. 


Fig.  90. 


Fig.  90.  The  muscles  of  the  calf  are  retracted  inwards , 
the  flexor  longus" outwards ; the  vein  and  artery  lie 
close  together , the  former  to  the  outside,  a,  the  pero- 
neal artery  raised  on  an  aneurism  needle  ( d ) ; c,  the 
ligature ; b,  the  vein ; e e,  the  retractors. 

The  mode  in  which  the  ligature  may  be 
applied  on  the  peroneal  itself  is  described  as 
follows  : the  artery  is  to  be  sought  for  about 
the  middle  of  the  leg,  or  a little  lower,  at  the 
point  where  the  soleus  parts  from  the  gastroc- 
nemii.  The  incision  should  be  two  inches 
long,  extending  from  the  back  of  the  fibula, 
to  the  external  edge  of  the  tendo  achillis. 
The  skin  and  aponeurosis  being  divided,  the 
artery  will  be  found  on  the  inside  of  the  flexor 
longus  pollicis  pedis.  Mr.  Guthrie,  however, 
in  a case  of  traumatic  aneurism  of  the  pero- 
neal artery,  preferred  the  method  already 
mentioned,  of  cutting  through  the  thickness 
of  the  calf  of  the  leg,  to  placing  his  ligature 
on  the  femoral  artery.  The  vessel  may,  it  is 
true,  be  reached  by  either  of  these  methods  ; 
but  by  that  here  described,  the  extent  of  in- 
cision will  not  be  half  so  great. 

For  aneurisms  of  these  several  vessels,  par- 
ticularly if  occurring  near  their  origin,  the 
popliteal  artery  itself  may  be  cut  down  upon 
and  tied. 

This  artery  varies  much  in  size,  being  in- 
fluenced, in  great  measure,  by  the  magnitude 
of  the  anterior  tibial.  Sometimes  it  does  not 
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exist  as  a distinct  vessel,  but  its  place  is  sup- 
plied by  branches  from  the  posterior  tibial  ; 
sometimes  its  anterior  branch  is  furnished  by 
the  anterior  tibial,  or  in  rare  cases  by  a per- 
forating branch  from  the  posterior  tibial. — 
(Green.) 

POPLITEAL  ARTERY. 

This  name  is  applied  to  the  trunk  of  the 
inferior  extremity  from  the  point  where  the 
femoral  artery  passes  through  the  tendinous 
attachment  of  the  adductor  and  vastus  ex- 
ternus  muscles,  to  the  lower  edge  of  the 
popliteus  muscles,  where  it  divides  into  the 
arteries  of  the  leg.  The  whole  course  of 
the  vessel,  which  is  directly  downwards,  with 
a slight  inclination  outwards,  corresponds  with 
the  inferior  fourth  of  the  femur,  and  the  supe- 
rior fifth  of  the  tibia.  At  first,  it  lies  in  the 
middle  of  the  space,  -which  is  bounded  by  the 
biceps  on  the  outside,  and  the  semi-tendinosus 
and  semi-membranosus  on  the  inside  ; it  then 
passes  over  the  back  of  the  knee-joint,  be- 
tween the  two  condyles  of  the  femur,  just 
before  the  notch  that  separates  them,  and  then 
between  the  two  heads  of  the  gastrocnemius 
externus.  The  whole  of  this  space  is  filled  up 
with  firm  fat,  in  which  the  vessels  and  nerves 
are  somewhat  deeply  imbedded,  and  in  which 
are  several  small  lymphatic  ganglions.  The 
artery  itself  lies  deepest,  the  vein  close  upon 
it,  but  a little  to  its  outer  side,  the  nerve  is 
the  most  superficial.  On  passing  below'  the 
joint,  the  artery  rises  more  towards  the  sur- 
face, and  its  relations  with  the  vein  and  nerve 
become  altered  as  these  pass  over  it  to  get  to 
its  inside,  or  they  divide,  the  artery  occupying 
a central  situation  between  both.  In  conse- 
quence of  this  greater  proximity  to  the  sur- 
face, the  vessel  is  much  more  easy  of  access, 
where  it  passes  between  the  heads  of  the  gas- 
trocnemius, a circumstance  which  may  be 
turned  to  good  account  in  operative  surgery, 
as  the  ligature  placed  on  the  popliteal  artery 
in  this  situation,  will  save  very  important  arti- 
cular branches  for  carrying  on  the  circulation 
after  its  interruption  in  so  considerable  a 
trunk. 

Ligature  of  the  popliteal  artery  at  its  lower 
part : — The  patient  is  made  to  lie  on  his  belly, 
and  the  leg  is  held  moderately  extended.  A 
longitudinal  incision,  corresponding  with  the 
line  that  separates  the  two  heads  of  the  gas- 
trocnemii,  is  made  in  the  median  line,  begin- 
ning just  below  the  joint,  and  extending  be- 
tween three  or  four  inches  down  the  limb. 
The  skin,  cellular  tissue,  and  fascia  having 
been  divided,  the  surgeon  now  lays  aside  the 
knife,  and  separates  with  his  fingers  the  heads 
of  the  gastrocnemii.  The  popliteal  artery  is 
found,  the  vein  and  nerve,  holding  with  it  the 
relations  already  described.  After  the  inci- 
sion is  made,  the  leg  should  be  bent  slightly 
on  the  thigh,  in  order  to  facilitate  the  expo- 
sure of  the  artery  ; care  should  also  be  taken 
not  to  wound  the  external  saphena  vein, 
should  it  lie  in  the  line  of  the  incision.  The 
vein  and  nerve  being  drawn  to  the  inside,  the 


needle  is  passed  beneath  the  artery  from 
within,  outwards. 


Fig.  91. 


Fig.  91.  The  lips  of  the  incision  being  held  apart  by 
assistants , the  semi-membranosus  and  biceps  are  seen 
under  their  fingers , the  former  to  the  inside,  the  lat- 
ter to  the  outside,  a a,  the  popliteal  artery  raised 
above  on  an  aneurism  needle,  below  on  a flexible  di- 
rector, both  armed  with  ligatures , d d ; b,  the  popli- 
teal vein  receiving  the  posterior  saphena  vein  ; c,  the 
popliteal  nerve . 

By  prolonging  the  separation  of  the  gas- 
trocnemii still  further  downwards,  and  dividing 
the  firm  aponeurosis  of  the  soleus,  the  divi- 
sions of  the  popliteal  artery  also  are  ren- 
dered accessible  to  the  ligature. 

In  wounds  of  the  lower  half  of  the  popli- 
teal artery,  a ligature  may  be  placed  on  any 
part  of  the  upper  half,  either  by  enlarging 
the  wound  accidentally  inflicted,  or  by  cutting 
down  upon  it  in  the  superior  part  of  the 
hollow  of  the  ham.  The  incision  for  this 
purpose  should  be  very  free,  and  should  ex- 
tend from  the  upper  part  of  the  popliteal 
space,  and  near  to  the  muscles  that  form  its 
internal  boundary,  in  a slightly  oblique  line, 
down  to  its  middle  at  the  back  of  the  articu- 
lation. The  skin  and  aponeurosis  being  di- 
vided, the  fat  that  fills  up  the  hollow  of  the 
ham  comes  into  view.  This  is  torn  or  sepa- 
rated with  the  fingers,  or  a blunt  knife.  The 
nerve  being  the  most  superficial,  presents  it- 
self first,  the  vein  next,  and  then  the  artery. 
The  isolation  of  the  vessel  is  somewhat  diffi- 
cult, on  account  of  its  depth,  and  close  con- 
nexion with  the  vein.  In  meagre  patients 
the  dissection  will  be  proportionally  less  diffi- 
cult. 

POPLITEAL  SPACE. 

The  great  extent  and  depth  of  the  popli- 
teal space,  affords  room  for  the  development 
of  an  aneurismal  tumour,  and  hence  it  is  that 
these  tumours  often  attain  a certain  size  before 
they  become  prominent  in  the  ham.  The 
strong  aponeurosis  also,  with  which  the  space 
is  closed  and  bound  down,  resists  powerfully 
their  rapid  growth.  Owing  to  these  circum- 
stances, the  aneurisms  that  occur  in  this  re- 
gion present  at  first  a somewhat  flattened  ap- 
pearance, enlarging  gradually  towards  the 
sides,  as  the  disease  makes  progress.  The 
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nerves,  veins,  and  lymphatics  are  thus  exposed 
to  a considerable  degree  of  compression,  the 
normal  relations  of  the  bones  and  muscles  are 
altered,  the  motions  of  the  limb  are  impeded 
and  painful,  and  there  is  infiltration  of  the  leg 
and  foot,  with  pain  and  numbness.  In  some 
instances  this  strangulation  has  proceeded  so 
far  as  to  disorganize  the  great  nerves,  and 
produce  mortification  of  the  limb  itself ; in 
others,  the  bones,  cartilages,  &c.  have  become 
eroded  ; the  aponeurosis  will,  however,  not 
unfrequently  give  way  first,  the  aneurismal 
sac  being  then  covered  by  the  integument 
alone.  Sometimes  too,  inflammation  seizes 
on  the  whole  tumour,  and  the  aneurism  is 
cured  by  being  converted  into  an  abscess. 

Aneurisms  occur  frequently  in  the  hollow 
of  the  ham,  a circumstance  which  has  been 
attributed  by  some  surgeons  to  its  vicinity  to 
the  knee-joint,  where  it  is  exposed  to  inces- 
sant flexion  and  extension.  Flexion  and  ex- 
tension however,  so  long  as  the  coats  of  the 
artery  are  in  a healthy  state,  will  not  cause  an 
aneurism,  and  it  is  only  when  the  tunics  of  the 
vessel  have  undergone  some  morbid  altera- 
tion, that  these  become  the  occasional  cause 
of  its  production.  It  has  been  observed  to 
occur  with  comparative  frequency  in  coach- 
men, jockeys,  postillions,  and  drunkards. 

Mr.  Hodgson’s  plan  of  determining  the 
frequency  of  aneurism  in  the  different  arteries 
has  been  followed  out  on  a more  extensive 
scale  by  Lisfranc.  The  following  table  exhi- 
bits the  relative  frequency  of  each  in  179 
cases  of  aneurism,  those  of  the  aorta  being 
omitted  : 


1. 

Popliteal 

59 

2. 

, (at  the  groin 
emora  a^.  otj)er  p0jnts 

26 

18 

3. 

Carotid 

17 

4. 

Subclavian  . 

16 

5. 

Axillary  in  the  arm-pit 

14 

6. 

External  iliac 

5 

7. 

Innominata 

4 

8. 

Brachial 

3 

9. 

Primitive  or  common  iliac 

3 

10. 

Anterior  tibial  . 

3 

11. 

Gluteal 

2 

12. 

Internal  iliac 

2 

13. 

Temporal  . 

2 

14. 

Internal  carotid  . 

1 

15. 

Ulnar 

1 

16. 

Peroneal  . 

1 

17. 

Radial 

1 

18. 

Palmar 

1 

Mr.  Hodgson’s  table  contains  03  cases,  in- 
cluding, however,  29  of  the  aorta  and  innomi- 
nata.  The  remaining  cases  are  : 


Carotid  .....  2 

Subclavian  and  axillary  . . 5 

Inguinal  . . . . .12 

Femoral  and  popliteal  . . 15 


The  above  tables  embrace  cases  of  sponta- 
neous aneurism  only. 

It  is  but  little  more  than  fifty  years  since 


our  best  surgeons  were  afraid  to  place  a liga- 
ture on  such  a large  vessel  as  the  popliteal. 
The  idea,  that  by  obliterating  the  main  trunk, 
the  mortification  of  the  limb  became  inevit- 
able, induced  a belief  that  the  aneurisms  in 
this  region,  which  had  resisted  the  treatment 
by  compression  and  debilitation,  could  only 
be  treated  by  amputation ; and  when  a case 
occurred,  where  success  had  followed  the  ap- 
plication of  a ligature,  its  importance  was  ex- 
plained away  by  attributing  the  fortunate  re- 
sult to  some  anomalous  distribution  of  the 
vessels,  furnishing  other  channels  of  supply. 
The  capabilities  of  the  collateral  circulation 
were  to  a great  extent  unknown.  In  this 
region,  the  anastomosing  branches,  though 
small,  are  numerous,  and  the  articular  arteries 
instead  of  being  insufficient,  are  much  more 
likely  to  cause  the  return  of  pulsation  in  the 
aneurismal  tumour,  by  the  great  force  of  the 
recurrent  circulation,  which  soon  becomes 
established  through  them. 

Compression  has  been  successfully  resorted 
to  in  a certain  number  of  instances,  but  they 
have  not,  however,  been  sufficiently  numerous 
to  permit  the  surgeon  to  be  very  sanguine  of 
a favourable  result,  whatever  be  the  mode  of 
compression  he  may  adopt.  Neither  should 
he  rely  on  Valsalva’s  method,  to  the  waste 
of  valuable  time.  Under  favourable  circum- 
stances, and  where  the  patient  is  timid  and 
young,  refrigerants,  compression,  and  debilita- 
tion may  be  had  recourse  to,  separately  or 
conjointly,  and  with  advantage  ; but  the  sur- 
geon should  know  when  to  desist : he  should 
hazard  nothing  in  favour  of  a remedy  which, 
though  more  tolerable  to  the  imagination  of 
the  patient,  is  at  the  same  time  less  efficacious 
and  less  certain  than  that  which  he  looks  upon 
as  a dernier  ressort. 

These  aneurisms,  however,  like  all  others, 
are  sometimes  cured  spontaneously ; and  more 
than  once,  patients  admitted  into  hospitals  for 
the  purpose  of  undergoing  the  operation, 
have  been  dismissed  cured,  without  the  inter- 
vention of  any  other  means  than  rest  and 
simple  bandaging. 

Before  Hunter’s  time,  when  the  ligature 
was  had  recourse  to,  the  mode  employed  was 
to  place  one,  both  above  and  below  the  tu- 
mour, according  to  Keysler’s  plan,  and  emp- 
tying it  of  the  coagulum.  In  this  country,  a 
plan  so  dangerous  was  soon  supplanted  by 
the  Hunterian  operation.  In  France,  how- 
ever, it  was  continued  until  a comparative^ 
recent  period.  Boyer  was  one  of  the  last  of 
its  defenders. 

Neither  Brasdor’s  nor  Mr.  Wardrop’s  me- 
thods have  been  as  yet  employed  in  these 
cases  ; but  it  is  the  opinion  of  some  very  good 
authorities,  Velpeau  among  others,  that  where 
the  tumour  is  still  small,  and  has  not  produced 
extensive  disturbance,  and  that  it  is  situated 
so  high  in  the  ham  as  to  leave  a sufficient 
portion  of  the  vessel  below  the  articulation  to 
allow  room  for  placing  a ligature,  that  one  or 
other  of  these  methods  might  be  tried  with  a 
fair  prospect  of  success. 
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FEMORAL  ARTERY. 

Emerging  from  the  pelvis,  this  vessel  passes 
under  Poupart’s  ligament,  and  enjoys  the 
name  of  femoral,  until  it  reaches  the  opening 
through  which  it  penetrates  the  adductor. 
Its  course  would  be  represented  by  a line 
drawn  from  the  centre  of  the  crural  arch,  and 
passing  obliquely  downwards,  till  it  gets  quite 
behind  the  femur,  towards  the  notch  that  se- 
parates its  condyles.  In  this  course,  it  gives 
off  some  important  branches.  The  artery 
may  be  tied,  either  above  or  below  the  middle 
of  the  thigh,  or  indeed  at  any  point  of  its 
course.  The  aponeurosis,  so  frequently  al- 
luded to,  as  covering  the  arteries  in  other  si- 
tuations, here  assumes  the  form  of  a sheath, 
which  extending  from  Poupart’s  ligament  to 
the  opening  in  the  adductor,  envelopes  both 
the  femoral  artery  and  vein.  The  sartorius 
muscle,  as  it  crosses  the  thigh  obliquely  from 
above  downwards,  lies  at  first  to  the  outside 
of  these  vessels  ; it  then  covers  their  sheath  as 
a riband,  and  lastty,  gets  to  the  inside  of  them 
long  before  it  reaches  the  inner  border  of  the 
ham.  In  relation  to  this  muscle,  therefore, 
the  great  femoral  vessels  may  be  said  to  oc- 
cupy three  different  situations,  as  they  are 
found  on  the  inside,  beneath,  or  on  the  out- 
side of  its  course.  The  saphena  vein,  which 
may  be  seen  ascending  on  the  inside  of  the 
thigh  to  dip  into  the  femoral  vein  at  its  upper 
part,  lies  somewhat  backwards  as  regards  the 
course  of  the  artery. 


Fig.  92. 


Fig.  92  exposes  the  femoral  artery  at  two  different 
points ; the  superior  third , and  the  inferior  third  of 
the  thigh. 

Above , the  skin,  cellular  tissue,  and  superficial  fascia 
having  been  divided , the  sheath  of  the  femoral  vessels, 
in  part  laid  open  and  in  part  still  covering  the  ves- 
sels, is  seen.  Along  the  inner  border  of  the  wound, 
and  parallel  with  the  edge  of  the  slcin,  the  saphena 
vein  is  seen  ascending,  throughout  its  entire  length. 
On  the  opposite  side  the  internal  edge  of  the  sartorius 
is  retracted,  a,  the  femoral  artery  raised  on  a di- 
rector ( g g ) ; b,  the  femoral  vein  ; c,  the  crural 
nerve ; a satellite  nerve  ( d)  is  also  seen  running 
alongside  the  artery  ; f f the  retractors  ; hhh,  the 
saphena  vein. 

Below , the  same  parts  are  exposed ; the  division  of  the 
sheath  of  the  vessels  is  prolonged,  to  shoio  the  pas- 
sage of  the  femoral  vessels  baekivards  into  the  popli- 
teal space,  to  to,  the  retractors  holding  the  aponeu- 
rotic insertion  of  the  vastus  intemus  to  the  outside, 
and  the  anterior  edge  of  the  sartorius  to  the  inside. 
The  artery  is  raised  on  the  director  (n  n) ; i,  the 
crural  nerve ; o,  the  vein  ; b,  the  artery  ; h,  the  sa- 
phena vein. 

In  the  superior  division,  the  femoral  vessels 
are  lodged  in  a triangular  space,  the  base  of 
which  is  formed  above  by  the  border  of  Pou- 
part’s ligament,  its  internal  border  by  the  pec- 
tineus  and  adductor  longus  muscles,  the  ex- 
ternal by  the  sartorius.  In  this  space  they 
are  only  covered  by  the  skin,  fascia  lata,  fat, 
in  which  the  lymphatic  glands  lie  scattered, 
and  their  own  sheath,  and  consequently  are 
more  superficial  than  in  any  other  part  of  their 
course.  In  this  space  too,  the  great  saphena 
vein  empties  itself  into  the  femoral  vein,  which 
lies  on  the  internal  or  pubic  side  of  the  ar- 
tery ; the  anterior  crural  nerve  is  on  the  op- 
posite side,  and  a little  distant  from  it. 

The  artery  becoming  deeper  seated,  disap- 
pears in  the  apex  of  the  triangular  space  above 
described,  beneath  the  sartorius  muscle. 

In  the  third  or  lowest  division,  the  sarto- 
rius lies  to  the  inside  of  the  artery  until  it 
passes  close  upon  the  bone,  between  the  ad- 
ductors longus  and  magnus ; and  here  the 
sheath  of  the  vessel  is  exceedingly  strong  and 
fibrous. 

Ligature  of  the  femoral  artery  in  the  upper 
third  of  the  thigh  : — As  the  operation  is  now 
more  frequently  performed  on  this  than  on 
any  other  portion  of  the  artery,  we  shall  de- 
scribe it  first ; and  as  the  branches  given  off 
from  the  main  trunk  are  very  important,  they 
may  be  briefly  enumerated.  Both  the  epi- 
gastric and  circumflex  arteries  are  sometimes 
given  off  from  the  femoral,  just  below  Pou- 
part’s ligament.  The  profunda,  a large  vessel, 
sometimes  nearly  equal  in  size  to  that  of  the 
femoral  itself,  arises  from  it,  at  about  an  inch 
and  a half  or  two  inches  below  Poupart’s  liga- 
ment, or  about  midway  between  the  pubis 
and  the  level  of  the  trochanter  minor.  The 
other  branches,  though  unimportant  as  re- 
gards the  placing  of  a ligature,  are  by  no 
means  so  in  respect  to  the  supply  of  blood  to 
the  limb  after  the  main  trunk  is  tied. 

The  femoral  artery  is  most  commonly  tied 
at  an  inch  or  two  below  the  profunda,  as  a 
sufficient  space  should  be  left  between  that 
vessel  and  the  ligature  to  allow  of  a coagulum 
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being  formed.  The  course  of  the  saphena  vein 
should  be  clearly  ascertained  before  making 
the  incision,  as  a wound  of  it,  might,  under 
some  circumstances,  prove  highly  dangerous. 
The  patient  lies  on  his  back,  with  the  thigh 
gently  bent,  and  inclined  outwards. 

The  pulsations  of  the  artery  having  been 
felt  as  low  down  as  the  point  where  they  be- 
come masked  by  the  sartorius,  an  incision  of 
about  three  inches  in  length  is  made  in  the 
line  of  the  artery,  beginning  below  the  origin 
of  the  profunda,  or  about  four  inches  below 
Poupart’s  ligament.  The  skin  and  cellular 
tissue  being  divided,  the  internal  edge  of  the 
sartorius  is  seen  ; this  being  raised,  a director 
is  passed  under  the  fascia,  in  order  that  it  may 
be  cautiously  divided.  The  femoral  vessels  in 
their  sheath  will  then  be  exposed.  The  point 
of  the  blunt  knife,  or  even  that  of  the  bis- 
toury with  due  care,  may  be  employed  to  lay 
open  the  sheath,  to  the  extent  of  an  inch  or 
more.  The  needle  is  then  passed  from  within 
outwards,  the  vein  being  to  the  inside  and 
rather  behind,  and  the  nerve  being  to  the 
outside  of  the  artery. 

In  wounds  of  the  femoral  artery,  in  this 
region,  or  of  the  profunda,  as  well  as  in  spon- 
taneous aneurism  occurring  high  up,  the  ves- 
sel may  also  be  secured  between  the  epigas- 
tric artery  and  the  profunda.  The  mode  of 
arriving  upon  the  sheath  would  be  precisely 
the  same  as  that  just  described.  The  ligature 
should  be  placed  close  above  the  profunda  to 
leave  as  much  space  as  possible  between  the 
ligature  and  the  epigastric  and  circumflex  ar- 
teries. The  sheath  here  contains  only  the 
artery  and  vein,  the  latter  a vessel  of  some 
size,  and  coming  on  the  inside,  somewhat  in 
front  of  the  artery ; the  nerve  lies  at  some 
distance  on  its  outside. 

Ligature  in  the  middle  of  the  thigh : — In 
this  situation,  the  femoral  artery  has  not  yet 
reached  the  tendinous  canal  through  which  it 
passes  into  the  popliteal  space.  It  was  upon 
this  portion  of  the  femoral  artery,  that  Hunter 
first  applied  the  ligature  for  the  cure  of  a 
popliteal  aneurism.  He  made  his  incision  on 
the  inner  part  of  the  thigh,  rather  below  its 
middle,  continuing  it  obliquely  across  the 
inner  border  of  the  sartorius  muscle.  At 
the  present  day,  the  outer  edge  of  this  muscle 
is  preferred  for  the  line  of  the  incision,  both 
because  the  vessel  is  thereby  more  easily 
exposed,  and  the  saphena  vein  is  less  likely 
to  be  injured.  Some  surgeons  recommend  a 
middle  course  ; that  is,  to  cut  along  the 
middle  of  the  sartorius,  and  then  to  include 
it,  either  in  the  anterior  or  posterior  lip  of 
the  incision,  as  circumstances  may  render  it 
most  desirable.  If  the  surgeon  is  operating 
close  upon  the  point  where  the  artery  is 
about  to  pass  through  the  abductor  to  be- 
come the  popliteal  artery,  his  incision  must 
then  be  on  the  outside  of  the  sartorius.  If 
this  muscle  should  interfere  too  much  with 
the  facility  of  accomplishing  his  object,  he 
should  not,  as  Desault  advised,  divide  it ; en- 
larging the  incision  will  answer  every  pur- 


pose. But  the  decided  preference  given  to 
the  operation  on  the  superior  division  of  the 
artery  has  greatly  diminished  the  importance 
of  these  remarks. 

The  incision  should  be  at  least  three  inches 
long,  corresponding  with  the  space  that  marks 
the  separation  between  the  outer  edge  of  the 
sartorius  and  vastus  internus.  In  some  sub- 
jects, this  line  is  not  distinct,  and  it  is  there- 
fore safer  to  cut  a line  or  two  within  the 
external  edge  of  the  sartorius,  so  that  its 
fibres  may  be  exposed  as  soon  as  the  cellular 
tissue  and  fascia  are  divided  ; it  will  be  thus 
easy  to  get  to  its  posterior  surface,  and  de- 
tach it  from  the  thigh,  by  including  it  in  the 
posterior  lip  of  the  wound.  By  following  the 
cellular  interstice,  the  sheath  of  the  vessels  is 
easily  found.  On  account  of  its  great  strength, 
some  care  must  be  taken  in  opening  it.  The 
best  way  is  to  scratch  a small  aperture  through 
which  the  grooved  director  may  be  intro- 
duced, and  then  it  may  be  safely  slit  open. 
The  vein  lies  on  the  inside,  the  nerve  to  the 
outside,  of  the  artery  ; its  isolation  from  the 
vein  is  here  a task  of  some  delicacy,  as  they 
are  connected  by  dense  cellular  tissue.  Dur- 
ing the  whole  time  of  the  operation  the  limb 
should  be  gently  bent,  and  as  much  relaxed 
as  possible.  The  dissection  will  be  the  more 
easy  on  this  account.  The  needle  should  be 
passed  beneath  the  artery  from  within,  out- 
wards, leaving  the  vein  to  the  inside.  An 
assistant  should  be  stationed  in  such  a position 
as  to  be  able  in  an  instant  to  command  the 
artery,  by  pressing  it  against  the  pubis,  in 
case  it  should  unfortunately  happen  to  be 
wounded  during  the  operation. 

The  femoral  artery  had  been  tied  in  cases 
of  wounds  of  this  vessel,  long  before  the 
establishment  of  the  principle  which  has 
governed  this  operation  since  the  days  of 
Hunter,  namely,  the  placing  the  ligature 
on  a sound  portion  of  the  vessel,  and  at 
a certain  distance  above  the  aneurismal  tum- 
our. Cases  had  also  been  recorded,  where 
the  aneurismal  sac  having  been  attacked  with 
gangrene,  the  coagula  and  sloughs  were 
thrown  off,  and  the  patients  were  cured  ; the 
femoral  artery  becoming  obliterated.  Guat- 
tani  mentions  a case  of  inguinal  aneurism, 
which  was  as  large  as  the  first ; it  became 
gangrenous,  and  the  femoral  artery  was  obli- 
terated for  a considerable  extent  from  the 
crural  arch  downwards.  The  patient  was 
exhausted  by  the  suppuration  which  followed 
the  detachment  of  the  eschars  ; but  there  was 
no  deficiency  in  the  supply  of  blood  to  the 
limb,  notwithstanding  the  obliteration  of  the 
main  trunk.  A similar  case  is  mentioned  by 
M.  A.  Severinus  ; the  patient  recovered  per- 
fectly. Saviard  mentions  a case,  in  which 
Bottentuit,  in  the  year  1688,  placed  a liga- 
ture on  a wounded  femoral  artery  in  the 
Hotel  Dieu  with  complete  success.  The 
surgeons  who  were  called  in  consultation,  he 
states,  although  they  were  of  opinion  that 
nothing  but  the  ligature  of  the  wounded  ves- 
sel could  save  the  patient’s  life,  were  fearful 
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that  he  would  perish  from  loss  of  blood  before 
the  opening  of  the  artery  could  be  found,  and 
even  though  the  vessels  were  secured  they 
were  still  apprehensive  that  the  obstruction 
to  the  circulation  would  be  followed  by  mor- 
tification of  the  limb.  Indeed  so  convinced 
wrere  they  of  the  desperateness  of  his  condi- 
tion, that  they  had  the  sacrament  adminis- 
tered to  him  before  the  operation  was  at- 
tempted. After  the  ligature  was  placed  and 
tied  firmly,  the  additional  precaution  was 
taken  of  keeping  constant  pressure  on  the 
vessel  by  a succession  of  assistants  for  twenty- 
four  hours.  The  patient  had  quite  recovered 
in  six  weeks,  and  subsequently  went  through 
several  campaigns.  Severinus  was  equally 
successful  in  another  case  in  which  he  ap- 
plied a ligature  to  the  femoral  artery,  for  a 
wound  of  that  vessel  caused  by  a musket- 
ball  : he  tied  it  both  above  and  below  the 
wound. 

In  spite  of  these  examples,  however,  and 
of  the  success  attending  the  application  of 
the  ligature  on  the  brachial  artery,  the  same 
apprehensions  as  regards  the  mortification  of 
the  limb  continued  to  prevail.  The  powers 
of  the  collateral  branches  to  furnish  a suffi- 
cient circulation  continued  to  be  overlooked, 
until  Winslow  and  Haller  produced  their  illus- 
trations of  the  numberless  anastomoses  where- 
by the  circulation  may  be  continued  between 
the  upper  and  lower  parts  of  the  limb,  after 
the  obstruction  of  the  main  trunk.  In  popli- 
teal aneurism,  Haller  asserted  that  if  the 
course  of  the  blood  were  intercepted  in  the 
popliteal  artery  between  the  origins  of  the 
upper  and  lower  articular  arteries,  these  arte- 
ries through  their  communications  would  be 
sufficient  to  carry  on  the  circulation  in  the 
leg.  Heister  w'as  so  convinced  of  the  sound- 
ness of  the  conclusion  drawn  from  the  fore- 
going facts  and  observations,  that  he  proposed 
in  1744,  the  ligature  for  aneurism  of  the  popli- 
teal artery,  to  be  applied  in  the  same  manner, 
as  previously  to  that  time  it  had  been  em- 
ployed on  the  brachial  artery.  In  Haller’s 
Disp.  Chir.  Guenaud,  adopting  the  same  view's, 
loudly  condemns  the  practice  of  amputating 
for  popliteal  aneurism.  Before  this  period, 
however,  it  w'ould  appear  from  a letter  written 
by  Testa  to  Cotugno,  that  Keysler,  a German 
surgeon,  had  in  many  cases  employed  the  liga- 
ture. Lochman,  a French  surgeon,  operated 
in  this  way  successfully  at  Florence  in  1 752, 
as  did  Birchall  at  the  Manchester  infirmary 
in  1757  ; and  from  this  period  it  began  to  be 
practised  in  Italy  under  the  auspices  of  Guat- 
tani  and  Magotti.  The  latter  placed  a liga- 
ture both  above  and  below  the  tumour,  and 
emptied  it  of  its  contents.  It  was  in  this 
W'ay  that  the  operation  was  subsequently  prac- 
tised in  France  by  Chopart  in  1781,  unsuc- 
cessfully, and  afterwards  in  two  cases  by  Pel- 
letan  successfully.  It  would  appear,  from  the 
works  of  Pott,  Wilmer,  Kirkland,  and  others, 
that  this  method  had  been  employed  on  many 
occasions  in  this  country  prior  to  this  period. 
From  the  severity  of  the  operation  itself, 


however,  and  the  unsatisfactory  nature  of  its 
results,  it  had  gradually  fallen  into  disuse. 

The  precepts  and  practice  of  Hunter,  open- 
ed a new  era  in  this  department  of  surgery  ; 
and  the  timidity  which  had  so  generally  pre- 
vailed amongst  the  surgeons  of  the  preceding 
age,  was  now'  completely  dispelled.  As  the 
share  w'hich  Hunter  had  in  this  memorable 
change  has  been  claimed  for  others,  a few 
observations  on  this  point  may  not  be  unac- 
ceptable. 

It  has  been  affirmed  by  some  French  wrri- 
ters,  that  the  merit  attaching  to  the  introduc- 
tion of  the  Hunterian  operation,  belongs  to 
Anel.  Lisfranc,  w'ho,  in  his  Treatise  on  the 
Different  Methods  of  producing  the  Oblitera- 
tion of  Arteries,  has  taken  some  pains  to  clear 
up  this  point,  shows  that  the  first  known  me- 
thod for  the  treatment  of  aneurism  has  been 
entirely  overlooked  by  every  writer  on  the 
history  of  this  affection.  This  method  be- 
longs to  Rufus,  and  is  thus  described  by  JE- 
tius  : Si  vas  unde  emanat  sanguis  profundum 
fueiit  . . . , ubi  situm  ejus  et  magnitudinem  di/i- 
genter  perspexeris,  noverisque  numquid  vena  sit 
an  artcria,  vas  immissa  volsella  extende- 
MUS,  ET  moderate  circdmflectemds.  Ac 
ubi  ne  sic  quidern  cessaverit  vinculo  constringe- 
mus ; nonnunquam  et  post  vinculi  nexum  oblique 
vas  incidere  cogimur.'  This  quotation  proves, 
that  not  only  w'as  the  idea  of  employing  the 
simple  ligature  then  known,  but  even  that  the 
torsion  of  the  vessel  which  has  been  of  late 
years  described  as  an  invention  of  modern 
surgery,  wras  then  recommended. 

Astius  himself  describes  another  method, 
which  he  put  in  practice  for  an  aneurism  at 
the  bend  of  the  arm.  He  discovered  the  ar- 
tery at  four  fingers’  breadth  below  the  axilla, 
and  applying  two  ligatures,  he  then  cut  the 
vessel  across  between  them  ; he  next  emptied 
the  aneurismal  sdc  completely,  and  tied  the 
artery  at  this  point  sicut  priorem,  an  expres- 
sion which,  according  to  the  interpretation  of 
M.  Dezeimiris,  seems  to  say  that  he  also  ap- 
plied two  ligatures  upon  the  artery  below  the 
tumour. 

Paul  of  Egina’s  method  of  treating  sponta- 
neous aneurism,  si  ex  arteria  dilatata  tumor  ob- 
venerit,  wras  to  expose  the  vessel  by  a longitu- 
dinal incision,  and  by  means  of  a needle,  pass 
a double  ligature  under  it,  previously  plunging 
a bistouri  into  the  tumour.  Though  the  text 
is  somewhat  obscure,  it  may  very  naturally  be 
supposed  that  the  ligatures  w'ere  placed  above 
and  below  the  tumour,  and  that  the  sac  was 
opened  between  them.  Here  then,  observes 
Lisfranc,  is  a proof  that  the  method  chiefly 
followed  during  the  18th  century,  may  be 
traced  back  to  Paul  of  Egina. 

Avicenna  mentions  the  simple  ligature  for 
the  wounds  of  arteries,  judiciously  recom- 
mending that  it  should  be  applied  between 
the  wound  and  the  heart ; and  adds,  that  if 
the  blood  should  issue  from  the  inferior  por- 
tion of  the  wounded  vessel,  that  a second 
ligature  should  be  applied. 

1 TEtius,  lib.  xiv.  cap.  52. 
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Pare,  speaking  of  an  aneurism  near  the 
shoulder-joint,  which  had  been  imprudently 
opened  by  a barber,  gives  the  following  ad- 
vice : “ Partant  je  conseille  au  jeune  chirur- 
gien,  qu’il  se  garde  d’ouvrir  les  aneurismes,  si 
elles  ne  sont  fort  petites,  et  en  parties  non 
dangereuses,  coupant  le  cuir  au  dessus,  le  se- 
parant  de  1’artere  ; puis  on  passera  une  es- 
guille  a seton,  enfilee  d’un  fort  fil,  par  sous 
l’artere  aux  deux  costes  de  la  plaie,  laissant 
tomber  le  filet  de  soy-meme,  et  ce  faisant,  na- 
ture engendre  chair  qui  sera  cause  de  bou- 
cher  1’artere1.” 

Guillemeau,  a pupil  of  Pare,  gives  an  ac- 
count, in  the  following  words,  of  the  opera- 
tion he  performed  on  the  son  of  M.  Belleville  : 
“ Auquel  apres  une  saignee  faite  au  ply  du 
bras,  lui  etait  survenu  un  petit  aneurisme,  qui 
par  succession  de  temps  etait  accru  de  la 
grosseur  du  poing,  auquel  enfin  le  sang  con- 
tenu  en  iceluy  se  grournela  ; ce  qui  fut  cause 
d’engendrer  quelque  commencement  de  pour- 
riturc  en  ladite  tumeur,  comme  il  s’aper^ut 
par  le  cuir  qui  avait  change  sa  nai'fve  couleur 
en  noirceur  et  lividite,  estant  meme  altere  et 
ouvert ; pour  a quoi  obvier  et  au  grand  flux 
de  sang  prineipalement  qui  s’cn  pourrait 
suivre,  avec  deperdition  d’esprits,  si  l’ouver- 
turc  se  fesait  plus  ample,  je  proposal  aux  mede- 
cins  et  aux  chirurgiens  le  seul  remede  pour 
obvier  a ce  mal,  qui  etait  de  Her  1’artere  plus 
haut  que  l’aneurisme  qui  etait  au  ply  du  bras, 
ii  laquelle  opinion  enfin  chacun  s’accorda. 
Premierement  je  remarquai  sur  le  cuir  l’ar- 
tere en  la  superieure  et  interieure  partie  de 
l’avant-bras,  ainsi  qu’elle  descend  de  l’aisselle 
au  ply  du  bras,  trois  doigts  au  dessus  d’icelui ; 
et  en  cette  meme  partie  suivant  ce  que  j’avais 
remarque,  je  fis  une  legere  incision  en  long 
au  cuir,  qui  etait  comme  separe  a l’endroit 
de  l’artere  ou  elle  se  rencontre  au  toucher,  et 
l’ayant  ainsi  decouverte,  passai  par  dessous 
avec  une  grosse  esguille  courbe  une  petite 
fisselle  desliee,  puis  avec  icelle  fisselle  je  liai 
ladite  artere  a double  nceud.  Cela  fait,  tout 
le  sang  groumele  et  autre  caille  contenu  en 
la  tumeur  fut  ote,  puis  les  parois  de  la  tumeur 
furent  lavees  avec  eau-de-vie  ii  laquelle  j’avais 
fait  dissoudre  un  peu  d’Egyptiac  pour  corriger 
la  pourriture,  ja  commencee  en  cette  partie  ; 
un  mois  apres  le  malade  fut  parfaitement  gueri 
sans  etre  aucunement  estropie  ; de  quoi  j’ai 
ete  infiniment  esmerveille.” 

The  operation  which  Anel  performed  a 
century  later,  differed  from  Guillemeau’s  only 
in  regard  to  the  sac  being  left  untouched  ; 
but  in  both,  the  ligature  was  placed  on  the 
vessel  just  above  the  sac,  and  it  appears  that 
Guillemeau  did  not  by  any  means  consider 
the  emptying  of  the  sac  as  an  essential  step 
of  his  operation,  since  he  adds  to  his  descrip- 
tion of  it,  “ Si  en  quelque  autre  partie  exte- 
rieure  il  se  prcsente  au  chirurgien  pareil 
aneurisme,  il  peut  siirement  decouvrir  le  corps 
de  l’artere  vers  sa  racine  et  partie  superieure 
et  la  Her  de  meme  fafon  sans  autre  ceremonie2 .” 

1 A.  Pare,  liv.  vii.  c.  34.  De  P Aneurisme. 

2 Guillemeau,  p.  699. 
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Now,  on  neither  of  these  occasions  was  the 
principle  involved  in  the  Hunterian  operation 
as  much  as  hinted  at.  The  surgeons  of  the 
17th  and  18th  centuries  did  not  possess  that 
knowledge  of  the  diseases  of  arteries,  which 
might  have  led  to  the  adoption  of  so  impor- 
tant an  improvement  as  that  with  which  the 
name  of  Hunter  is  irrevocably  identified. 
Nay,  the  case  operated  upon  by  Dessault  in 
1785,  cannot  even  be  quoted  as  an  illustra- 
tion of  the  principle,  for  Dessault  operated  on 
the  popliteal  artery,  just  above  the  tumour, 
as  did  Guillemeau  and  Anel  on  the  brachial 
artery.  Hunter  tied  the  femoral  artery  for 
popliteal  aneurism.  In  so  doing,  his  purpose 
was  obvious  : he  was  aware  that  the  disease  in 
the  coats  of  the  artery,  upon  which  the  forma- 
tion of  the  aneurismal  tumour  depended,  often 
extended  for  some  distance  along  the  vessel, 
and  he  therefore  placed  his  ligature  at  a dis- 
tance above  the  tumour,  in  order  that  it  might 
bear  upon  a sound  portion  of  the  arterial 
trunk,  well  knowing  that  the  contents  of  the 
aneurismal  sac  might  be  absorbed.  The  ques- 
tion therefore  is  not  one  of  dates,  but  of  facts, 
and  the  difference  between  the  two  modes  of 
operating,  which  on  one  side  have  been  gra- 
tuitously assumed  to  be  identical,  may  be  thus 
summed  up  : Anel’s  operation,  performed  at 
the  beginning  of  the  18th  century,  preceded 
Hunter’s  by  seventy  years,  led  to  no  result, 
and  was  all  but  forgotten ; Hunter’s  led  the 
way  to  some  of  the  most  brilliant  achieve- 
ments of  surgery,  and  changed  the  whole 
practice  of  our  art  in  regard  to  this  particular 
class  of  diseases. 

In  the  thigh,  as  in  other  situations,  aneur- 
isms have  been  known  to  undergo  the  spon- 
taneous cure,  the  tumour  either  inflaming  and 
suppurating,  or  the  sac  becoming  converted 
into  a fibrous  knot,  without  any  apparent  in- 
flammatory symptoms.  Instances  might  be 
collected,  in  which  these  favourable  termina- 
tions of  spontaneous  aneurisms  have  been  ob- 
served to  take  place,  either  with  or  without 
local  treatment,  such  as  the  application  of  ice, 
evaporating  or  astringent  lotions,  leeches,  &c. 
Even  wounds  of  the  femoral  artery  have  been 
known  to  undergo  the  same  process  of  cure. 
Larrey  speaks  of  a serjeant  of  the  guard,  who, 
in  1817,  had  a sword  wound  in  the  upper 
part  of  the  right  thigh  ; a circumscribed  false 
aneurism  was  the  consequence  ; he  was  how- 
ever, soon  cured  by  Valsalva’s  treatment  com- 
bined with  cold  local  applications. 

Compression  has  also  been  employed,  with 
now  and  then  a favourable  result.  Guattani 
succeeded  in  obliterating  the  femoral  artery, 
by  keeping  up  pressure  upon  it  against  the 
branch  of  the  pubis.  Brasdor’s  method  has 
also  been  employed  on  the  femoral  artery  in 
inguinal,  or  rather  iliac  aneurism,  but  without 
success. 

In  whatever  part  of  its  course  the  femoral 
artery  may  be  tied,  the  collateral  circulation 
unless  it  shall  have  been  extensively  obliter- 
ated, will  be  found  sufficient  for  the  nourish- 
ment of  the  limb.  In  some  cases  even  the 
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tumour  has  been  observed  to  pulsate  anew  at 
some  interval  after  the  ligature  had  been  ap- 
plied. The  instances  mentioned  by  Pott  and 
Guerin,  in  which  the  popliteal  tumour  con- 
tinued to  increase  after  the  ligature  had  been 
applied,  do  not,  as  was  then  supposed,  prove 
that  the  ligature  had  not  been  placed  on  the 
vessel.  We  now  know  that  the  recurrent 
circulation  may  be  sufficient  to  renew  the 
pulsation  of  the  tumour  ; but  compression  and 
rest,  in  these  cases,  will  in  general  be  found 
successful.  Monteith  of  Glasgow  mentions  a 
curious  case  of  aneurism  in  which  two  months 
after  the  femoral  artery  had  been  tied  the 
tumour  had  become  much  reduced  in  bulk, 
and  all  but  consolidated  ; in  this  case  however 
the  pulsations  returned,  and  the  tumour  began 
again  to  increase.  It  was  checked  and  ulti- 
mately cured,  without  a second  ligature,  by 
the  means  just  mentioned. 


Fig.  93. 


Fig.  93  shows  the  operations  for  tying  the  external 
iliac  artery  and  the  femoral  artery  at  three  different 
■ points . 

No.  1 . The  lower  edge  of  the  abdominal  muscles  having 
been  divided , and  the  peritoneum  detached  from  the 
iliac  fossa,  both  are  raised  upon  the  fingers  of  the 
assistant,  a,  the  external  iliac  artery ; b,  the  vein 
tying  to  its  inside  ; c c,  the  ligature  passed  under  the 
artery  ; d d,  the  bag  of  the  peritoneum ; e , branches 


of  the  lumbar  nerves,  crossing  the  iliac  fossa  on  the 
outside  of  the.  artery. 

No.  ”2.  The  femoral  artery,  just  beloiv  Poupart's  liga- 
ment, is  seen  giving  origin  to  the  circumflex,  a,  the 
artery;  b,  the  vein  to  its  inside,  and  in  the  same 
sheath  ; c c,  the  ligature  passed  under  the  artery  ; d, 
a blunt  hook  retracting  the  outer  lip  of  the  wound. 

No.  3.  Ligature  of  the  femoral  artery  at  the  place  of 
election,  close  upon  the  point  where  it  passes  under 
the  internal  border  of  the  sarlorius.  a,  the  artery : 
b,  the  vein ; c c,  the  ligature  passed  beneath  the.  ar- 
tery ; f a blunt  hook,  retracting  the  outer  lip  of  the 
wound.  The  sheath  of  the  femoral  vessels  is  laid 
completely  open,  to  show  the  relative  position  of  the. 
artery,  vein,  and  nerve.  The  same  extent  of  opening 
would  be  not  only  unnecessary,  but  improper  in  the 
operation  for  tying  the  vessel. 

No.  4.  The  femoral  artery  is  here  exposed  at  the  point 
where  it  is  about  to  become  the  popliteal.  The  exter- 
nal edge  of  the  sartorius  is  carried  to  the  inside  of  the 
thigh,  the  vastus  internus  to  the  outside,  a,  the  ar- 
tery ; b,  the  vein ; c c,  the  ligature  passed  beneath 
the  artery ; d d,  the  sheath  of  the  vessels  fully  laid 
open  ; e,  and  f a blunt  hook  and  retractor. 

EXTERNAL  ILIAC  ARTERY. 

The  common  or  primitive  iliac  arteries  from 
their  origin  at  the  bifurcation  of  the  aorta,  give 
rise  to  several  important  vessels,  which  supply 
the  internal  and  external  parts  of  the  pelvis, 
and  the  lower  extremities.  The  common  iliac 
extends  in  direction  downwards  and  outwards 
from  the  middle  of  the  fourth  lumbar  vertebra 
to  the  sacro-iliac  symphysis  ; at  this  point,  it 
divides  into  the  internal  iliac  which  descends 
at  once  into  the  pelvis,  and  the  external  iliac, 
which,  coursing  along  the  brim  of  the  pelvis, 
passes  outwards  and  downwards  under  the 
middle  of  Poupart’s  ligament,  there  to  become 
the  femoral  artery.  In  this  course  it  runs 
parallel  to  the  internal  border  of  the  psoas 
muscle,  having  the  iliac  vein  to  its  inside  and 
somewhat  behind  it.  The  anterior  crural 
nerve  lies  to  its  outside,  and  separated  from  it 
by  the  psoas  muscle  ; another  small  nerve  lies 
either  on  the  front  of  the  artery,  or  between 
it  and  the  vein.  It  is  bound  down  in  its  situ- 
ation by  the  iliac  fascia  which  forms  its  sheath, 
and  the  lymphatics  ascending  under  Poupart’s 
ligament  entwine  themselves  on  its  surface. 
It  is  crossed  by  the  spermatic  vessels,  and  the 
whole  is  covered  by  the  peritoneum,  which  is 
united  to  these  several  parts  by  loose  cellular 
tissue.  In  passing  under  Poupart’s  ligament,  it 
gives  off  the  epigastric  and  circumflex  arteries. 

Ligature  of  the  external  Iliac  Artery  : — This 
operation  was  first  performed  by  Abernethy 
in  1 796,  on  a patient  who  had  had  two  aneu- 
risms in  succession,  the  first  of  the  popliteal 
artery,  which  was  cured  by  the  Hunterian 
operation  ; the  second  of  the  femoral  artery 
of  the  opposite  limb,  high  up  in  the  groin. 
Abernethy  first  placed  a ligature  on  Brasdor’s 
plan,  on  the  artery  below  the  tumour.  Hae- 
morrhage came  on  the  fifteenth  day  after  the 
operation,  and  as  a last  resource,  he  immedi- 
ately resolved  to  tie  the  iliac  artery  itself. 
He  accordingly  made  an  incision  in  the  abdo- 
minal integuments,  and  in  the  line  of  the  artery, 
of  about  three  inches  in  length.  The  aponeu- 
rosis of  the  external  oblique  was  thus  laid  bare, 
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and  divided  from  Poupart’s  ligament  in  the 
direction  of  the  external  incision.  He  next 
passed  his  finger  beneath  the  margins  of  the  in- 
ternal oblique  and  transversal  is,  and  divided 
them  upon  it,  the  finger  protecting  the  perito- 
neum. He  was  then  at  liberty  to  detach  the 
peritoneum,  and  reach  the  vessel.  After  sepa- 
rating the  artery  from  the  vein,  he  passed  a li- 
gature carefully  around  it,  and  tied  it  as  high 
as  an  inch  and  a half  above  Poupart’s  ligament. 
In  another  case  in  which  Abernethy  operated, 
he  made  his  incision,  not  upon  the  line  of  the 
artery  itself  but  somewhat  more  externally,  in 
order  not  to  wound  the  epigastric  artery.  As 
he  adhered  to  this  method  afterwards,  it  will 
perhaps  be  proper  to  describe  it  more  particu- 
larly. 

The  patient  is  made  to  be  somewhat  inclined 
to  the  side  opposite  to  that  on  which  the 
operation  is  to  be  performed,  in  order  to  relax 
the  abdominal  muscles  covering  the  tumour, 
and  diminish  the  pressure  of  the  intestines 
upon  that  side.  An  incision  is  then  made 
half  an  inch  to  the  outside  of  the  abdominal 
ring,  beginning  just  above  Poupart’s  ligament 
and  ascending  somewhat  obliquely  in  the  di- 
rection of  the  artery  to  the  height  of  three 
inches.  The  aponeurosis  of  the  external 
oblique  having  been  divided,  the  index  finger 
of  the  left  hand  is  introduced  beneath  the 
lower  border  of  the  external  oblique  and 
transversalis  ; a concave  bistoury  is  then 
guided  on  the  finger,  and  they  are  divided  to 
the  extent  of  an  inch  and  a half.  The  peri- 
toneum is  then  cautiously  detached  until  the 
pulsations  of  the  artery  are  felt ; its  isolation 
and  ligation  are  then  effected  as  already  de- 
scribed, care  being  taken  to  carry  the  point  of 
the  needle  from  within,  outwards,  in  order  to 
protect  the  vein  from  injury. 


Fig.  94. 


1'ig.  94.  Mr.  Norman's  plan  for  making  the  incision 
for  placing  a ligature  on  the  external  iliac  artery. 
The  superior  lip  of  the  wound  is  held  open  by  an 
assistant , who  sustains  the  abdominal  viscera  at  the 
same  time.  The  skin , muscles , and  a fold  of  the 
f>eritoncum  are  thus  held  up.  The  lower  lip  is  also 


retracted , exposing  the  external  iliac  fossa , upon 
which  one  of  the  lumbar  nerves  is  seen,  a,  the  ex- 
ternal iliac  artery  raised  on  an  aneurism  needle , d ; 
b,  the  external  iliac  vein ; e,  the  ligature ; e,  a re- 
tractor. The  epigastric  artery  is  given  off  from  the 
inner  side  of  the  vessel  at  the  inferior  angle  of  the 
wound , where  it  may  be  tied  in  case  of  accident ; a 
small  nerve  also  accompanies  the  artery , which  should 
not  be  included  in  the  ligature. 

Sir  A.  Cooper’s  method  is  somewhat  different, 
and  is  thus  described  by  Mr.  Hodgson.  “ A 
semilunar  incision  is  made  through  the  in- 
teguments in  the  direction  of  the  fibres  of  the 
aponeurosis  of  the  external  oblique  muscle. 
One  extremity  of  this  incision  will  be  situated 
near  the  spine  of  the  ilium  ; the  other  will 
terminate  a little  above  the  inner  margin  of 
the  abdominal  ring.  The  aponeurosis  of  the 
external  oblique  muscle  will  be  exposed,  and 
is  to  be  divided  throughout  the  extent,  and  in 
the  direction  of  the  external  wound.  The 
flap  which  is  thus  formed  being  raised,  the 
spermatic  cord  will  be  seen  passing  under  the 
margin  of  the  internal  oblique  and  transverse 
muscles.  The  opening  in  the  fascia  which 
lines  the  transverse  muscle  through  which  the 
spermatic  cord  passes,  is  situated  in  the  mid- 
space between  the  anterior  superior  spine  of  the 
ilium,  and  the  symphysis  pubis.  The  epigastric 
artery  runs  precisely  along  the  inner  margin 
of  this  opening,  beneath  which  the  external 
iliac  artery  is  situated.  If  the  finger  therefore, 
be  passed  under  the  spermatic  cord,  through 
this  opening  in  the  fascia,  it  will  come  into 
immediate  contact  with  the  artery,  which  lies 
on  the  outside  of  the  external  iliac  vein.  The 
artery  and  vein  are  connected  by  dense  cel- 
lular tissue,  which  must  be  separated,  to  allow 
of  the  ligature  being  passed  round  the  former.” 
Mr.  Norman  of  Bath,  who  has  operated 
according  to  both  modes,  has  the  following 
judicious  appreciation  of  them.  “ The  objec- 
tion to  Sir  A.  Cooper’s  mode  of  operating  in 
cases  where  the  tumour  extends  high  up,  is 
by  no  means  well  founded  ; for  the  lower  part 
of  the  bag  of  the  peritoneum,  lying  on  the 
edge  of  Poupart’s  ligament,  must  in  every  case 
be  exposed  and  detached,  in  order  to  get  at 
the  artery,  which  lies  behind  the  posterior 
part  of  that  membrane,  and  this  is  most  easily 
effected  by  an  incision  in  the  direction  of 
Poupart’s  ligament ; whilst  two  thirds  of  the 
longitudinal  incision  are  made  on  a part  of  the 
peritoneum,  which  lines  the  abdominal  muscles, 
and  the  lower  portion  only  of  the  incision 
reaches  that  part  of  the  membrane,  which  is  to 
be  separated.  The  consequences  of  this  are, 
that  the  peritoneum  is  in  much  greater  danger 
of  being  wounded,  and  that  the  probability  of  a 
hernia  forming  after  the  cure,  is  much  increased 
by  the  extensive  division  of  the  oblique  mus- 
cles.” ( Med.  Chir.  Trans,  vol.  x.  p.  101.^ 
Another  modification  of  this  method  was 
proposed  by  Bogros,  who  had  so  much  distin- 
guished himself  in  his  short  but  brilliant  career 
as  Chef  de  travaux  anatomiques  to  the  Faculty  of 
Medicine  of  Paris.  He  made  an  incision,  just 
above  Poupart’s  ligament  about  two  or  three 
inches  long,  the  extremities  of  which  were 
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about  the  same  distance  from  the  spine  of  the 
ilium  on  the  outside,  as  from  the  angle  of  the 
pubis  on  the  inside.  This  brought  into  view 
the  aponeurosis  of  the  external  oblique,  which 
was  divided  on  a director,  to  the  same  extent 
as  the  external  incision,  and  parallel  to  Pou- 
part’s  ligament.  The  slight  connection  of  the 
cremaster  muscle  with  the  femoral  artery  was 
then  broken  up  with  a blunt  knife,  and  both  the 
muscle  and  the  spermatic  vessels  were  carried 
towards  the  pubis.  The  fascia  transversalis, 
with  the  opening  through  which  the  spermatic 
cord  passes  into  the  inguinal  canal,  then  pre- 
sents itself.  This  opening  is  dilated  with  the 
finger,  until  the  epigastric  artery,  which  lies 
just  behind  it,  is  exposed.  Following  this  ar- 
tery with  the  finger  towards  its  origin,  the 
iliac  artery  is  easily  discovered. 

During  the  whole  time  of  the  operation, 
but  more  especially  after  the  muscles  have 
been  divided,  the  walls  of  the  abdomen  should 
be  kept  perfectly  relaxed,  and  the  patient 
should  avoid  any  sudden  movement,  or  ef- 
fort, as  otherwise  the  peritoneum  may  be 
wounded. 

Each  of  these  methods  has  its  advantages 
and  disadvantages.  Abernethy’s  first  method 
is  reproached  with  an  extensive  and  unneces- 
sary exposure  of  the  peritoneum,  which  on 
the  other  hand  is  compensated  for,  by  the  fa- 
cility which  it  gives  for  reaching  and  tying 
the  vessel.  Those  of  Sir  A.  Cooper,  Mr. 
Norman,  and  Bogros,  in  which  the  wound  is 
prolonged,  it  is  said  uselessly,  towards  the 
spine  of  the  ilium,  expose  less  to  lesion  of  the 
epigastric  artery,  and  to  subsequent  hernia ; 
but  the  facility  of  placing  the  ligature  is  not 
so  great,  and  the  vessel  cannot  be  reached  to 
as  great  a height  as  in  the  former  method. 
This  is  particularly  the  case  in  Bogros’  modi- 
fication. These  inconveniences  however  are 
easily  obviated  by  prolonging  the  external 
angle  of  the  incision  obliquely  upwards. 
Whatever  method  may  be  adopted,  the  im- 
portance of  respecting,  the  epigastric  artery 
should  not  be  lost  sight  of,  as  some  of  the  cases 
of  this  operation  have  proved  fatal  solely  in 
consequence  of  haemorrhage  from  a wound 
of  this  vessel.  Dupuytren  lost  a patient  upon 
whom  he  operated  in  1821  in  this  way.  In 
placing  the  ligature,  the  epigastric  artery 
should  be  left  below  it.  Beclard  lost  a patient 
from  neglecting  this  point : the  epigastric 
artery  came  otf  above  the  ligature,  and  the 
■formation  of  a sufficient  coagulum  having 
been  thus  prevented,  a fatal  haemorrhage  oc- 
curred on  the  separation  of  the  ligature. 

English  surgeons  allow  an  inch  at  least  to 
intervene  between  the  ligature  and  any  col- 
lateral branch,  either  above  or  below  it,  which 
from  its  size  might  convey  blood  into  the  tu- 
mour, and  thus  keep  up  its  pulsations  or  pre- 
vent the  formation  of  a coagulum.  The 
dangers  of  a different  practice  are  now  too 
well  understood,  for  any  intelligent  practitioner 
to  incur  them  unnecessarily. 

The  method  of  operating  may  however  be 
less  a matter  of  choice  than  of  necessity,  as 


the  size,  state,  and  situation  of  the  tumour 
may  determine. 

In  regard  to  the  obliteration  of  the  iliac 
artery,  certain  facts  were  known  at  an  early 
period  of  the  last  century,  which  might  have 
pointed  to  the  probability  of  a successful  result 
from  the  application  of  a ligature  upon  that 
vessel.  Guattani’s  and  Scarpa’s  injections  had 
clearly  established,  that  although  a ligature 
had  been  previously  placed  on  the  external 
iliac  artery,  the  coloured  fluid  passed  freely 
into  the  arteries  of  the  thigh  and  leg.  In 
Guattani’s  case,  already  mentioned,  in  which 
he  cured  an  inguinal  aneurism  by  compression, 
both  the  femoral  and  iliac  arteries  were  oblite- 
rated. This  case  dates  as  far  back  as  1767. 
In  a case  of  Gavina’s,  which  he  operated  on  in 
1755,  on  examining  after  death,  the  iliac  artery 
was  found  completely  impermeable.  Baillie 
observed  another  case  in  which  the  oblitera- 
tion of  the  femoral  artery  was  continued  up 
into  the  pelvis,  while  the  limb  was  nourished 
as  usual.  Clarke  observed  a similar  case  in 
1784.  N otwithstanding  the  obvious  tendency  ot 
these  and  other  similar  indications,  it  was  only 
the  danger  of  immediate  death  to  his  patient 
that  compelled  Abernethy  to  overlook  the 
remoter  dangers  of  mortification  of  the  limb, 
or  consecutive  haemorrhage,  when  he  first 
performed  this  bold  operation  in  1796.  He 
was  unsuccessful  in  his  two  first  cases,  but  in 
his  third  case,  he  was  completely  successful. 
Abernethy  was  followed  by  Freer  of  Birming- 
ham in  the  same  year  1806,  and  Tomlinson  of 
the  same  town  in  1807.  The  latter  had  a 
second  successful  case  in  1809.  From  this 
period,  the  practice  spread  rapidly.  In  the 
next  year,  the  external  iliac  was  tied  for  the 
first  time  in  France  by  Delaporte  of  Brest, 
and  this  case  in  all  likelihood  would  have  been 
successful,  had  the  ligature  been  had  recourse 
to  at  an  earlier  period.  The  ravages  produced 
by  the  tumour  itself,  were  so  extensive,  that 
the  inflammation  which  followed  in  the  dis- 
eased mass,  proved  fatal.  Goodlad  had  a 
successful  case  in  1811,  and  Dorsey  of  Phila- 
delphia, another  in  the  same  year.  In  1812, 
Bouchet  of  Lyons  operated  with  success  on  a 
patient,  who  died  of  an  aneurism  in  the  oppo- 
site limb,  in  the  following  year.  In  the  same 
year,  Albert’s  patient  died  of  tetanus,  on  the 
20th  day  after  the  operation.  Mr.  Norman 
and  Mr.'  Brodie  had  each  a successful  case  in 
1813.  and  Mr.  Lawrence  one  in  1814.  Mr. 
Samuel  Cooper  states,  out  of  25  cases,  that  he 
only  knew  of  three  in  which  the  limb  was  at- 
tacked with  gangrene  ; and  these  three  were 
the  patients  of  Sir  A.  Cooper,  Bouchet  of 
Lyons,  and  Mr.  Collier. 

The  operation  of  tying  the  external  iliac  is 
now  as  fully  accredited  in  surgery  as  that  of 
any  other  artery.  It  has  been  attended  with 
a fair  average  of  success  in  comparison  with 
other  operations  of  a similar  kind.  Indeed 
Mr.  Wilmot  remarks  that  as  compared  with 
the  ligature  of  the  artery  in  the  thigh,  the 
ligature  of  the  external  iliac  artery  presents 
more  recoveries  in  proportion  to  the  number 
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of  times  it  has  been  performed.  Up  to  the 
present  time,  it  is  estimated  to  have  been 
successfully  employed  in  about  forty  cases, 
some  of  which  have  been  attended  with  cir- 
cumstances more  or  less  worthy  of  remark. 
The  case  of  Mr.  Kirby  of  Dublin  was  followed 
by  hernia  which  made  its  appearance  through 
the  line  of  the  incision  of  the  abdominal  mus- 
cles. In  Dr.  Post’s  case,  the  peritoneum  was 
so  thickened  and  diseased,  that  he  could  not 
raise  it  from  the  subjacent  parts,  and  was  ob- 
liged to  make  an  opening  in  it.  The  protru- 
ding viscera  were  then  pushed  back,  and  with 
a needle  the  ligature  was  introduced  under 
the  artery,  the  peritoneum  being  also  included 
in  the  ligature.  The  patient  nevertheless  did 
well.  In  Mr.  Newbiggin’s  case,  there  was 
inguinal  and  popliteal  aneurism  of  the  same 
limb,  and  both  were  cured  by  the  ligature  of 
the  external  iliac.  Both  the  external  iliacs 
were  tied  by  Mr.  Tait,  the  first  on  the  8th  of 
May  1825,  the  second  on  the  1 6th  of  April 
1826,  and  with  perfect  success,  notwithstand- 
ing that  the  peritoneum  was  opened  on  one 
side.  Arendt  was  much  more  bold ; for  he 
tied  both  the  iliacs  in  succession,  with  an  in- 
terval of  eight  days  only  between  the  opera- 
tions, and  was  also  successful. 

The  aneurisms  of  the  external  iliac  ar- 
tery are  almost  always  spontaneous.  Velpeau 
however  relates  a case  of  traumatic  aneur- 
ism or  rather  of  a wound  of  this  vessel,  in 
which  by  temporary  compression  time  was 
obtained  for  placing  the  ligature.  The  pa- 
tient was  a robust  young  man,  17  years  of 
age,  who  while  cleaning  a table  in  a dark 
place  had  inadvertently  stabbed  himself  in  the 
groin  with  a ham-shop  knife,  opening  the  iliac 
artery  transversely  about  a quarter  of  an  inch 
above  the  epigastric.  The  blood  gushed  out 
in  torrents.  Drs.  Layraud  and  Durand, 
who  were  on  the  spot  almost  immediately, 
compressed  the  artery,  two  inches  above  the 
wound,  and  thus  stopped  the  haemorrhage  while 
a messenger  was  dispatched  for  M.  Velpeau. 
On  his  arrival,  he  at  once  laid  bare  the  vessel 
and  tied  it.  The  ligature  was  not  discharged 
till  the  35th  day,  and  the  patient  recovered 
perfectly.  This  interesting  case  illustrates 
two  points  : 1st,  that  a previous  dilatation  of 
the  vessels,  which  are  to  carry  on  the  circula- 
tion after  the  ligature  of  the  main  trunk,  is  not 
indispensably  necessary  to  protect  the  limb 
from  liability  to  gangrene,  and  2d,  that  com- 
pression may  be  successfully  kept  up  on  a 
vessel  of  this  magnitude,  until  efficacious  suc- 
cour may  be  obtained. 

Compression,  conjointly  with  general  treat- 
ment, has  in  a few  instances  been  successfully 
employed  in  inguinal  aneurism.  In  Guattani’s 
case,  the  pressure  was  made  upon  the  artery 
itself,  which  he  had  previously  laid  bare, 
where  it  passes  over  the  branch  of  the  pubis. 

Ligature  of  the  Epigastric  Artery  : — If  this 
vessel  were  wounded  in  the  operation  for 
exposing  the  external  iliac,  it  would  be  the 
surgeon’s  duty  to  secure  it,  before  he  pro- 
ceeded further.  But  it  may  also  be  wounded 


under  other  circumstances.  Bogros  gives  the 
following  rule  for  cutting  down  upon  it.  An 
incision  two  inches  long,  is  made  just  above 
and  parallel  with  Poupart’s  ligament,  and 
about  equidistant  from  the  spine  of  the  ilium, 
and  symphysis  of  the  pubis.  As  soon  as  the 
aponeurosis  of  the  external  oblique  is  ex- 
posed, a director  is  passed  under  its  inferior 
edge,  and  it  is  divided  in  the  same  direction 
as  the  external  wound.  On  raising  the  sper- 
matic cord,  the  orifice  of  the  internal  ring  is 
seen  ; this  is  dilated  with  the  finger,  and  the 
artery  is  found  behind  its  internal  edge  and 
sheltered  by  the  fascia  which  forms  that  edge. 
The  ligature  is  easily  applied  ; but  it  should 
be  placed  close  upon  the  wound,  in  order  to 
leave  space  for  the  coagulum  between  it  and 
the  main  trunk. 

Fig.  95. 


Fig  95.  Aneurism  of  the  external  iliac  artery,  forming 
an  enormous  tumour  in  the  groin. 

INTERNAL  ILIAC  ARTERY. 

The  course  of  this  vessel  is  nearly  perpen- 
dicular from  the  point  where  it  is  detached 
from  the  primitive  iliac,  in  front  of  the  sacro- 
iliac symphysis,  down  to  the  sacro-ischiatic 
notch.  It  is  accompanied  by  the  internal 
iliac,  or  hypogastric  vein.  The  ureter  passes 
obliquely  in  front  of  its  origin. 

Spontaneous  aneurism  of  the  internal  iliac 
is  so  rare,  that  only  one  case  of  it  is  recorded. 
This  case  was  observed  by  Sandifort.  But 
its  branches,  the  external  ones  more  especially, 
are  exposed  to  injuries  from  wounds  which 
require  the  interference  of  the  surgeon  ; and 
there  are  several  instances  on  record  of  pa- 
tients dying  of  haemorrhage  from  traumatic 
or  spontaneous  aneurisms  of  the  gluteal  ar- 
tery, from  the  want  of  timely  succour. 

Ligature  of  the  internal  Iliac  Artery: — My 
friend  Dr.  Stevens  of  Santa  Cruz,  was  the 
first  to  place  a ligature  on  this  vessel,  in  1812, 
for  an  aneurismal  tumour  situated  in  the  but- 
tock, and  which  in  the  space  of  nine  months, 
had  attained  to  a very  considerable  size.  The 
patient  was  a female  slave.  Having  pre- 
viously satisfied  himself  of  the  practicability 
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of  the  operation,  by  a trial  on  the  dead  body, 
Dr.  Stevens  made  an  incision  about  live  inches 
in  length  in  the  lower  lateral  part  of  the  ab- 
domen, parallel  with  and  half  an  inch  on  the 
outer  side  of  the  epigastric  artery.  The  skin, 
fascia,  and  abdominal  muscles  having  been 
successively  divided,  and  the  peritoneum  se- 
parated from  its  loose  connexion  with  the 
iliacus  and  psoas  muscles,  as  high  as  the  divi- 
sion of  the  common  iliac  artery,  he  felt  for 
the  internal  iliac,  and  insinuating  his  fore- 
finger between  it  and  the  vein,  pressed  it 
between  his  finger  and  thumb.  The  pulsation 
in  the  aneurism  ceased  at  once,  and  the  tu- 
mour began  to  diminish.  The  ligature  was 
then  passed  round  the  artery,  and  tied  about 
half  an  inch  from  its  origin.  The  tumour  dis- 
appeared almost  immediately  after  the  opera- 
tion, and  the  wound  healed  kindly.  The 
ligature  came  away  three  weeks  after.  The 
loss  of  blood  during  the  operation  did  not 
amount  to  an  ounce.  This  woman  lived 
nearly  twenty  years  after ; at  her  death,  a 
preparation  of  the  parts  was  made,  which  is 
now  deposited  in  the  Museum  of  the  College 
of  Surgeons  of  London. 

In  the  year  1817,  Mr.  Atkinson  of  York 
tied  the  internal  iliac  for  an  aneurism  of  the 
gluteal  artery.  The  patient  was  a young 
muscular  bargeman.  The  tumour  was  situated 
under  the  gluteus  muscle,  and  had  been 
coming  on  for  nine  months,  in  consequence 
of  his  being  struck  with  a stone.  Mr.  At- 
kinson performed  the  operation  in  the  same 
manner  as  Dr.  Stevens ; but  the  artery  was 
in  this  instance  situated  at  a greater  depth,  as 
it  required  the  full  length  of  his  fingers  to 
reach  it.  The  pulsation  of  the  tumour  was 
arrested  immediately  on  pressing  the  artery 
between  the  ligature  and  the  fore-finger. 
This  point  once  ascertained,  it  was  unneces- 
sary to  repeat  it  for  the  satisfaction  of  the 
assistants  and  pupils  ; and  had  the  vessel  been 
less  disturbed  for  this  purpose,  perhaps  the 
operation  would  have  been  attended  with  a 
ditferent  result.  The  patient  sank,  partly 
from  haemorrhage,  and  partly  from  exhaustion, 
three  weeks  afterwards.  The  ligature  was 
completely  detached  though  it  still  remained 
in  the  wound. 

Averill,  in  his  Operative  Surgery,  also  men- 
tions a case  in  which  the  internal  iliac  was 
tied  by  a Russian  army-surgeon,  and  on  whom 
the  Emperor  Alexander  settled  a pension  as 
a reward  for  the  skill  he  displayed  in  the 
treatment  of  the  case. 

An  American  surgeon,  Mr.  Pommeray 
White,  has  also  tied  this  vessel  for  a gluteal 
aneurism.  His  incision  extended  in  the  shape 
of  a half  moon,  to  the  length  of  seven  inches, 
beginning  near  the  umbilicus,  and  terminating 
near  the  inguinal  ring.  He  tied  the  artery 
about  an  inch  from  its  origin,  and  united  the 
wound  with  points  of  suture  and  adhesive 
straps.  The  case  was  successful. 

The  operation  might  also  be  performed  by 
prolonging  the  incision  made  for  placing  the 
ligature  on  the  external  iliac. 


Ligature  of  the  Gluteal  Artery  : — The  glu- 
teal artery,  which  may  be  regarded  as  the 
externa]  continuation  of  the  main  trunk, 
owing  to  its  exposed  situation,  is  liable  to  be 
wounded.  Dr.  Jeffray  of  Glasgow  was  con- 
sulted in  a case  of  this  kind : he  recommend- 
ed the  wound  to  be  dilated,  and  the  vessel 
secured  where  it  had  been  injured.  His  ad- 
vice was  not  adopted  till  too  late,  for  while 
the  preparation  was  being  made  for  the  ope- 
ration, the  tumour  burst,  and  the  patient  died 
of  haemorrhage. 

In  a similar  case,  John  Bell  dilated  the 
wound,  and  tied  the  artery  with  complete 
success  ; and  Mr.  Rogers  has  published  a case 
in  which  he  was  also  successful. 

The  dilatation  should  be  made  with  caution  : 
Thcden  mentions  a case,  where  in  dilating 
a gun-shot  wound,  the  gluteal  artery  was 
wounded  by  the  surgeon,  and  the  patient  lost 
his  life. 

Mr.  Lizars  proposes  the  following  plan  for 
cutting  down  on  this  vessel  : 

The  patient  is  made  to  lie  on  his  belly,  the 
thigh  is  extended,  and  the  toes  turned  in- 
wards. An  ideal  line  is  drawn  from  the  su- 
perior posterior  spine  of  the  ilium  to  the 
middle  of  the  space  between  the  tuberosity 
of  the  ischium  and  the  great  trochanter.  The 
artery  emerges  from  the  pelvis  at  the  point 
where  the  two  superior  thirds  join  the  inferior 
third  of  this  line  ; here  it  lies  in  the  space 
between  the  gluteus  medius  and  the  gluteus 
maximus.  The  incision,  however,  should  not 
be  made  in  this  line,  as  it  would  divide  the 
fibres  of  the  gluteus  maxinnis  transversely ; 
it  should  be  made  in  the  direction  of  those 
fibres,  and  in  a line  nearly  corresponding  with 
that  of  the  sacrum  and  great  trochanter,  and 
passing  over  the  point  of  emersion  from  the 
pelvis  already  indicated.  The  integument, 
and  fibres  of  the  gluteus  maximus  having  been 
divided,  and  the  muscle  raised,  the  artery  will 
be  found  immediately  below  the  upper  border 
of  the  great  ischiatic  notch.  The  length  of 
the  incision  must  vary  according  to  the  cor- 
pulency of  the  patient. 

Mr.  Brooke  states  that  he  succeeded  by 
compression,  and  the  exhibition  of  digitalis 
and  laxatives,  in  dispersing  a tumour  which 
he  believed  to  be  an  aneurism  of  the  gluteal 
artery. 

PRIMITIVE,  OR  COMMON  ILIAC  ARTERY. 

In  this,  as  in  the  case  of  other  large  arte- 
rial trunks,  instances  of  spontaneous  oblitera- 
tion had  been  observed  before  any  one  had 
the  hardihood  to  propose  placing  a ligature 
upon  it.  Dr.  Goodison  of  Wicklow,  while 
dissecting  at  the  Pitie  in  1818,  found  a long- 
standing and  complete  obliteration  of  both  the 
common  iliacs,  without  any  apparent,  injury 
to  the  lower  extremities.  Sir  A.  Cooper’s 
experiments  on  dogs  had  already  demon- 
strated that  the  common  iliacs  might  be  tied 
in  these  animals,  without  producing  gangrene 
of  the  corresponding  extremities. 
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Valentine  Mott  of  New  York  was,  how- 
ever, the  first  who  tied  the  common  iliac  with 
success  in  1827.  The  aneurism  for  which  he 
operated,  had  been  formed  suddenly,  and  had 
in  the  short  space  of  ten  days  attained  to  a 
considerable  size,  producing  dreadful  pain, 
and  uplifting  the  walls  of  the  abdomen  at 
every  pulsation.  The  tumour  comprehended 
the  whole  of  the  external  iliac,  and  even  as- 
cended a little  above  the  origin  of  the  internal 
iliac. 


Fig.  96. 


h,  on  the  track  of  the  aorta,  ready  to  command  the  cir- 
culation, by  compressing  the  artery  against  the  lum- 
bar vertebroe.  The  peritoneum,  d,  detached  from  the 
iliac  fossa,  and  exposing  the  lumbar  nerves  which 
cross  that  space,  is  seen  drawn  across  the  upper  part 
of  the  wound,  and  pressed  also  beneath  the  fingers  of 
the  assistant.  In  the  centre  of  the  wound,  a,  the  great 
arterial  trunk  itself  is  seen  bifurcating  into  the  inter- 
nal and  external  iliacs  ; the  trunk  or  common  iliac 
is  raised  on  an  aneurism  needle, g,  and  ligatures,/'/'/', 
are  placed  on  each  division  of  the  arterial  tree.  The 
ejcternal  iliac  vein,  c,  lies  to  the  inside  of  the  artery, 
and  is  crossed  by  the  internal  iliac  artery.  The  sa- 
tellite nerve  is  seen  running  down  the  surface  of  the 
main  trunk,  and  should  not  be  included,  in  the  ligature. 

Ligature  of  the  Common  Iliac.  — Dr.  Mott 
made  a semicircular  incision,  which  extended 
from  the  outer  side  of  the  inguinal  ring, 
about  half  an  inch  above  Poupart’s  ligament, 
to  tw'o  inches  above  the  spine  of  the  ilium. 
The  peritoneum  wras  raised  from  the  aneur- 
ismal  tumour,  and  a ligature  was  placed  on 
the  artery  a little  way  below  the  bifurcation 
of  the  aorta.  The  pulsations  ceased  imme- 
diately in  the  tumour,  and  the  limb  became 
cold ; the  natural  heat  returned  about  an 
hour  after,  and  the  patient  recovered  per- 
fectly without  showing  any  symptom  either  of 
haemorrhage  or  gangrene. 

In  the  following  year,  Mr.  Crampton  of 
Dublin  tied  the  common  iliac,  and  in  all  pro- 
bability would  have  also  saved  his  patient, 
had  he  employed  the  ordinary  silk  ligature. 
The  patient  died  of  haemorrhage  on  the 


fourth  day.  It  would  appear  from  the  au- 
topsy, that  the  ligature  of  animal  matter, 
which  Mr.  Crampton  thought  deserving  of  a 
preference  on  this  occasion,  had  either  slipped 
from  the  artery  or  been  dissolved  before  it 
had  become  obliterated.  The  circulation, 
heat,  and  sensibility  of  the  limb,  were  how- 
ever, as  in  Mr.  Mott’s  case,  fully  re-established 
long  before  this  unfortunate  event. 

Dr.  Gibson  of  Baltimore  also  tied  the  com- 
mon iliac,  but  without  success,  for  a wound  of 
this  vessel. 

If  the  progress  of  an  aneurism  were  slow, 
Valsalva’s  treatment  ought  however  to  be  first 
had  recourse  to,  and  in  some  instances,  per- 
haps Brasdor’s  method  might  find  its  appli- 
cation. 

ABDOMINAL  AORTA. 

The  aorta,  after  passing  the  diaphragm, 
gives  off  a considerable  number  of  very  im- 
portant branches ; but,  at  its  lowest  part, 
after  giving  origin  to  the  inferior  mesenteric 
branch,  it  runs  to  its  bifurcation  in  front  of 
the  lower  part  of  the  fourth  lumbar  vertebra, 
a space  of  about  two  inches,  without  detach- 
ing any  other  branch.  This  portion  of  the 
aorta  has  been  tied  ; and  although  the  pro- 
priety of  carrying  out  the  principles  of  sur- 
gery, may  in  regard  to  this  operation  be  ques- 
tioned, either  generally  or  in  relation  to  a 
given  case,  still  the  possibility  of  the  circula- 
tion being  carried  on,  and  the  lower  extremi- 
ties being  duly  nourished  after  a ligature  has 
been  placed  on  the  aorta,  cannot  be,  for  a 
moment  doubted.  The  body  is  indeed  a vast 
net-work  of  vessels,  with  communications  al- 
most innumerable  between  one  set  or  division 
of  these  vessels  and  another,  and  the  blood 
therefore,  when  interrupted  in  the  main  chan- 
nel, instead  of  being  dammed  up  and  arrested, 
is  forced  through  the  collateral  vessels  until  it 
reaches  the  main  trunk  again  at  some  point 
below  the  obstruction  ; the  route  it  has  taken 
being,  it  is  true,  more  circuitous,  but  not  the 
less  certain.  The  supply  of  a sufficient  quan- 
tity of  blood  to  nourish  the  lower  limbs  is 
regarded  almost  as  a matter  of  certainty,  in 
experimenting  on  dogs,  when  a ligature  is 
placed  on  the  abdominal  aorta.  Sir  A.  Cooper 
has  fully  established  this  fact,  as  he  has  fre- 
quently tied  the  aorta  in  dogs,  and  always 
found  that  the  blood  was  readily  carried  by 
the  anastomoses  into  the  posterior  extremi- 
ties. 

This  operative  proceeding  however,  it  must 
be  admitted,  must  almost  always  be  had  re- 
course to,  under  great  disadvantages,  so  that 
any  analogy  between  it,  and  the  ligature  ex- 
perimentally applied  on  animals,  cannot  well 
be  established.  The  nearest  approach  to  such 
an  analogy  would  be  found  in  a wound  of  the 
vessel ; yet  if  the  wound  were  large,  there 
would  not  be  time  to  give  the  patient  this 
chance  for  his  life,  and  on  the  other  hand,  if 
the  wound  were  small,  the  haemorrhage  might 
proceed  so  gradually,  that  the  diagnosis  of  the 
wound  of  the  aorta  could  scarcely  be  estab- 
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lished  with  such  a degree  of  certainty,  as  to 
justify  the  surgeon  in  undertaking  so  bold  an 
operation. 

In  a case  of  spontaneous  aneurism,  such  as 
that  in  which  Sir  A.  Cooper  operated,  the 
chances  of  success  are  again  materially  dimi- 
nished by  the  progress  which  the  disease 
must  have  made,  before  the  surgeon  would 
think  of  proposing  so  bold  a step,  and  the  ex- 
tensive obliteration  which  a wide  spread  tu- 
mour may  have  produced  amongst  the  colla- 
teral vessels. 

Nevertheless  we  by  no  means  intend  to 
say,  that  the  ligature  under  no  circumstances 
should  be  placed  on  the  aorta.  The  subjoined 
case,  while  it  calls  forth  our  admiration  of  the 
moral  courage  of  the  man,  will  present  to  the 
minds  of  most  people,  as  it  certainly  does  to 
our  own,  a strong  justification  of  the  mea- 
sures, which  Sir  A.  Cooper  resorted  to,  as  the 
last  resource  to  save  the  life  of  a fellow- 
creature. 

A porter,  aged  38,  was  admitted  into 
Guy’s  Hospital,  April  9,  1817,  for  an  aneur- 
ism in  the  left  groin,  situated  partly  above, 
and  partly  below  Poupart’s  ligament.  The 
swelling  was  considerably  diffused,  and  pres- 
sure upon  it  was  productive  of  great  pain. 
On  the  third  day  after  his  admission,  the  tu- 
mour was  double  its  former  size,  and  the  pul- 
sation had  become  less  distinct.  The  blood 
could  be  felt  within  the  sac,  which  was  so 
large,  that  no  operation  was  practicable  with- 
out opening  the  peritoneum.  Sir  A.  therefore 
waited  in  order  to  give  the  man  the  chance 
of  a spontaneous  cure.  Notwithstanding 
venesection  and  compression  were  employed, 
the  tumour  continued  to  increase,  and  on  the 
20th  June,  a bleeding  took  place  from  a point 
of  it,  upon  which  a slough  had  formed.  The 
bleeding  was  renewed  at  intervals,  and  on  the 
25th  he  was  so  much  exhausted  from  loss  of 
blood,  that  his  faeces  were  voided  involuntarily, 
and  his  immediate  death  was  only  prevented 
by  keeping  pressure  upon  the  aperture.  At 
nine  o’clock  in  the  evening,  Sir  A.  made  a 
small  incision  into  the  sac  above  Poupart’s 
ligament,  and  introducing  his  finger,  tried  if  it 
were  practicable  to  pass  a ligature  round  the 
external  iliac  artery  within  the  cavity  ; but 
this  was  found  to  be  impossible,  as  instead  of 
the  vessel,  “ only  a chaos  of  broken  coagula” 
could  be  perceived.  At  the  moment  of  with- 
drawing the  finger,  two  students  compressed 
the  aorta  against  the  spine,  and  the  incision 
was  then  closed  with  a dossil  of  lint.  He 
now  determined  to  apply  a ligature  on  the 
aorta  itself,  and  made  an  incision  three  inches 
long  into  the  linea  alba,  giving  a slight  curve 
to  avoid  the  umbilicus,  which  was  just  oppo- 
site the  centre  of  the  incision.  A small  aper- 
ture was  next  made  into  the  peritoneum,  and 
introducing  his  finger  into  the  abdomen,  he 
enlarged  with  a probe-pointed  bistoury,  the 
opening  of  the  peritoneum  to  nearly  the  same 
extent  as  the  external  wound.  Neither  the 
omentum  nor  the  intestines  protruded,  and 
during  the  progress  of  the  operation,  only 


one  small  convolution  projected  beyond  the 
wound.  An  opening  was  scratched  with  his 
finger-nail  in  the  peritoneum  covering  the 
aorta,  and  on  the  left  side  of  the  vessel, 
passing  the  finger  between  the  aorta  and  the 
spine  till  it  came  through  the  peritoneum 
on  the  right  side.  The  needle  was  then 
passed  under  the  aorta,  and  the  ligature  tied, 
care  being  taken  at  the  same  time  to  keep 
the  noose  clear  of  the  intestines.  The  wound 
was  closed  with  the  quilled  suture,  and  adhe- 
sive straps.  The  pulse  during  the  operation 
and  for  an  hour  after  was  144.  The  sensibility 
of  the  right  side  was  greatly  impaired.  In 
the  night  he  complained  of  pain  in  the  abdo- 
men, but  there  was  no  tenderness  on  pressure. 
At  first  the  lower  extremities  were  cold,  but 
the  natural  heat  soon  returned  ; the  sensibility 
still,  however,  continued  imperfect,  more  es- 
pecially on  the  left  side,  where  it  was  almost 
null.  At  eight  o’clock  next  morning,  the 
right  limb  had  nearly  recovered  its  natural 
warmth  ; and  at  noon,  its  temperature  was 
94°,  while  that  of  the  left,  the  aneurismal  side, 
was  only  87£°.  He  complained  of  pain  in 
the  loins,  and  his  urine  and  faeces  were  dis- 
charged involuntarily.  His  pulse  fell,  he  vo- 
mited, and  had  cold  perspiration.  He  died 
between  one  and  two  o’clock  on  the  second 
day,  the  aneurismal  limb  having  previously  as- 
sumed a livid  appearance,  particularly  around 
the  aneurism,  and  its  temperature  having  gra- 
dually declined  again  : that  of  the  right,  how- 
ever, remained  natural. 

On  examining  after  death,  there  was  not 
the  slightest  appearance  of  peritoneal  inflam- 
mation, except  just  at  the  edges  of  the 
wound  : the  omentum  and  intestines  still 
retaining  their  natural  colour.  The  ligature 
remained  firmly  placed  about  three-fourths  of 
an  inch  above  the  bifurcation  of  the  aorta. 
The  superior  clot  was  more  than  an  inch 
long ; that  filling  the  vessel  below  the  liga- 
ture, extended  an  inch  down  the  common  iliac 
on  the  right  side  ; and  the  third  clot  on  the 
left  side,  extended  from  the  ligature  to  the 
aneurism. 

The  patient  died,  not  from  peritoneal  in- 
flammation, but  from  the  want  of  circulation 
in  the  aneurismal  limb  ; a sufficient  circulation 
was  re-established  in  the  sound  limb,  and  it 
may  be  fairly  presumed  that  the  same  would 
have  been  the  case  of  the  other  limb,  had 
not  the  vital  powers,  that  of  the  heart  espe- 
cially, been  weakened  by  loss  of  blood,  and 
had  not  many  of  the  collateral  channels,  upon 
which  a due  supply  depended,  been  oblite- 
rated by  the  extension  and  pressure  of  the 
aneurismal  tumour. 

One  end  of  the  ligature  was  left  hanging 
out  of  the  wound.  Sir  A.  Cooper  has  since 
stated  in  his  lectures,  that  if  he  ever  should 
have  to  perform  the  operation  again,  he 
should  tie  the  aorta  from  the  side,  and  behind 
the  peritoneum,  the  cavity  of  which  he  would 
not  open. 

Mr.  James  of  Exeter  performed  the  opera- 
tion of  placing  a ligature  on  the  aorta  on  the 
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5th  July  1829,  after  having  previously  on  the 
2d  June,  attempted  to  effect  the  obliteration 
of  the  external  iliac  artery,  by  placing  a liga- 
ture on  the  capillary  side  of  the  tumour. 
The  patient  survived  the  operation  but  a few 
hours.  On  examining  after  death,  the  iliac 
artery  was  found  to  be  divided  into  two 
trunks,  so  that  Brasdor’s  plan  was  not  fol- 
lowed as  Mr.  James  had  imagined ; it  had, 
however,  produced  a temporary  diminution 
in  the  force  of  the  pulsations  ; and  had  this 
anomalous  distribution  been  suspected,  a se- 
cond ligature  might  perhaps  have  led  to  a 
different  result. 

The  aorta  at  various  points  of  its  course 
has  been  found  obliterated.  M.  A.  Severin 
speaks  of  a person  in  whom  he  found  the 
aorta  completely  plugged  up  by  a solid  con- 
cretion, just  below  the  emulgent  arteries. 
Dr.  Graham  of  Glasgow  published  in  Med.- 
Chir.  Transactions,  an  account  of  a case  in 
which  the  aorta  was  found  completely  ob- 
structed just  below  the  canalis  arteriosus. 
Dr.  Monro  mentions  an  instance  in  which  the 
aorta  was  obliterated  by  the  remains  of  an 
old  aneurism,  just  above  the  common  iliacs. 
In  the  case  already  mentioned,  as  having  been 
observed  by  Dr.  Goodisson,  the  obliteration 
had  extended  from  the  aorta  to  the  iliacs. 
Other  examples  of  this  obliteration  have  been 
observed  by  Mr.  Crampton,  Sir  A.  Cooper, 
Larrey,  Mr.  Key,  &c.  These  obliterations 
having  occurred  without  affecting  the  nourish- 
ment of  the  lower  extremities,  furnish  an 
additional  proof  of  the  power  of  the  anasto- 
moses to  supply  a sufficient  circulation  in  place 
of  that  which  had  been  obstructed.  The 
spontaneous  cure  of  aneurism  of  the  abdo- 
minal aorta  may  therefore  be  accomplished, 
and  should  in  all  cases  of  this  nature,  be  at- 
tempted by  internal  means,  such  as  the  exhi- 
bition of  antimony,  digitalis,  low  diet,  general 
bleeding,  &c.,  as  well  as  by  external  applica- 
tions, such  as  cold,  sanguisuction,  compression, 
rest,  &c. 
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(Wm.  B.  Costello.) 

ANEURISM  BY  ANASTOMOSIS. 
(See  Nasvus,  N.evi  Materni.) 

ANGEIOLEUCITIS,  from  iyyuov,  a ves- 
sel, and  XtuKof,  white ; inflammation  des  tissus 
b/ancs,  Fr.  ; inflammation  of  the  lymphatics. 
The  domain  of  medicine  and  surgery  has,  with- 
in the  last  half  century,  been  greatly  enlarged 
by  the  successful  study  of  the  inflammation  of 
arteries  and  veins.  In  this  respect,  however, 
the  knowledge  derived  from  the  investigation 
of  the  venous,  has  been  far  more  important 
than  from  that  of  the  arterial  system.  Des- 
tined to  bring  back  to  the  heart  the  blood 
that  had  been  sent  out  by  the  arteries,  and 
wrhich  had  become  altered  in  its  properties, 
and  at  the  same  time,  to  olfer  a receptacle  for 


all  recreinentitial  matter,  and  for  most  of  the 
molecules  that  are  to  make  their  way  into  the 
circulating  torrent,  the  veins  also  serve  as 
conductors  to  innumerable  causes  of  disease, 
whilst  they  may  be  themselves  the  seat  of 
various  alterations.  We  find  accordingly,  at 
the  present  day,  that  the  veins  have  acquired 
immense  importance  in  general  pathology. 

But  there  is  another  system  in  the  economy 
which  seems  to  share  with  the  veins  the  un- 
fortunate privilege  of  concurring  in  the  pro- 
duction of  a variety  of  disorders,  and  which 
has  escaped  notice  hitherto ; to  wit,  the 
lymphatic  system.  In  this  point  of  view,  it 
may  indeed  be  affirmed,  that  it  has  been  left 
in  the  same  oblivion  as  was  the  circulatory 
system  of  the  black  blood,  before  it  was  made 
the  subject  of  investigation  by  J.  Hunter,  and 
the  modern  physiologists.  Adopting,  to  a 
great  extent,  the  ideas  of  Mascagni,  as  to  its 
physiology,  I long  since  devoted  my  atten- 
tion to  the  study  of  its  alterations. 

I felt  satisfied,  as  the  lymphatic  vessels  ex- 
ist throughout  the  entire  body,  and  as,  like 
the  veins,  they  serve  for  the  convergent  cir- 
culation, that,  like  them  also,  they  might 
transport  from  one  place  to  another  the  germ 
of  many  diseases,  and  by  the  disturbance  of 
their  own  functions,  give  rise  to  changes  in 
the  tissues  adjacent  to  them.  What  was  al- 
ready known  as  regards  scrofula,  and  infiltra- 
tion, and  the  opinions  of  M.  Alard  on  ele- 
phantiasis, gave  countenance  to  this  idea  ; but 
it  was  necessary  to  examine  the  question  under 
a different  aspect,  by  taking  as  a guide  for  ob- 
servation the  assistance  to  be  obtained  from 
anatomy  and  physiology.  My  attention  has 
been  devoted  to  this  subject  since  1818  ; and 
the  various  papers  w hich  I published  at  subse- 
quent periods,  on  the  alterations  of  the  fluids, 
are  almost  as  strictly  related  to  it  as  to  the 
pathology  of  the  veins  ; the  only  difference 
being  this — that  I had  not,  as  I mean  to  do 
now,  considered  it  separately,  or  in  such  a 
manner  as  to  exclude  collateral  matter.  The 
subject,  however,  even  now,  is  too  novel  to 
admit  of  its  being  treated  completely,  and  in 
all  its  details.  I shall  therefore  confine  my- 
self to  the  points  on  which  I think  I shall  be 
able  to  throw  some  light ; and  on  that,  more 
especially,  which  relates  to  the  inflammation 
of  the  lymphatic  vessels,  known  under  the 
names  of  Lymphangitis,  Lymphitis,  &c.,  and 
which  I prefer  designating  by  the  term  at  the 
head  of  this  article. 

The  lymphatic  tissue  is  capable  of  becom- 
ing inflamed  in  different  w-ays,  and  in  various 
degrees,  like  the  other  tissues  of  the  body. 
Here,  as  elsewhere,  we  observe  inflammations 
to  arise  from  direct  and  indirect  causes,  from 
contusions,  or  from  solutions  of  continuity, 
either  of  the  lymphatic  vessels,  or  of  their 
ganglions  themselves.  But  this  inflammation, 
nevertheless,  at  its  commencement,  most  com- 
monly has  its  source  in  diseases  quite  foreign 
to  the  organs  of  which  we  are  now  speaking ; 
and  it  w ill  be  readily  recognised,  that  almost 
all  the  diseases  of  the  lymphatic  system  arise 
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in  consequence  of  fluids,  either  produced  or 
vitiated  by  inflammation,  being  introduced 
therein  by  absorption  or  imbibition,  and  car- 
ried from  the  periphery  of  the  body  to  the 
centre.  After  establishing  the  etiology  in 
accordance  with  this  opinion,  we  shall  examine 
the  practical  consequences  to  which  it  may 
lead  us.  I may  here  observe,  that  since  the 
publication  of  my  first  memoir  on  this  subject 
in  1836,  the  proofs  of  what  I then  stated  have 
become  so  multiplied,  that  I can  have  no 
hesitation  in  giving  the  most  positive  charac- 
ter to  the  assertions  and  opinions  advanced  in 
this  article. 

If  the  inflammations  affecting  the  canali- 
cular portion  of  the  lymphatic  system  have 
hitherto  attracted  so  little  attention,  the  rea- 
son is,  that  being,  in  the  majority  of  cases, 
difficult  to  be  recognized  directly,  they  have 
been  either  mistaken  for,  or  confounded  with, 
the  diseases  of  some  other  system — that  of  the 
veins  for  example.  A rapid  glance  at  their 
causes,  mechanism,  and  situation  will  help  to 
show  the  truth  of  this  assertion  in  a clearer 
light. 

Etiology. — Without  absolutely  admitting, 
with  Mascagni,  Fohmann,  Faust,  and  Panizza, 
that  the  lymphatic  vessels  alone  constitute  al- 
most the  entire  bulk  of  the  cellular  tissue  and 
its  components,  we  are  compelled  to  acknow- 
ledge that  these  canals  abound  in  the  midst  of 
the  organic  layers  of  the  animal  economy  ; nor 
does  any  one  now  deny  their  faculty  of  ab- 
sorption. 

The  inference  from  this  simple  remark  is, 
that  lymphatic  vessels  surround  and  pass 
through  every  seat  of  disease,  and  that  where- 
ever  disease  exists,  they  may  become  charged 
with  heterogeneous  materials  calculated  to  in- 
flame them.  This  notion  which,  d priori,  is  in 
accordance  with  the  doctrines  of  anatomy  and 
physiology,  is  confirmed  by  daily  observation 
at  the  bed-side  of  the  sick. 

Even  in  this  respect  the  inflammation  of  the 
lymphatic  vessels  presents  two  very  distinct 
varieties.  In  the  one,  the  seat  of  the  morbid 
action,  or  the  altered  fluids  that  give  rise 
to  it,  are  protected  from  the  contact  of  the 
air ; in  the  other,  on  the  contrary,  they  are 
exposed  to  its  action,  either  primitively  or 
consecutively.  Hence  an  essential  difference, 
which  it  will  be  important  not  to  lose  sight  of. 

When  there  is  no  wound,  ulcer,  incrusta- 
tion, or  excoriation  on  the  integuments,  the 
altered  molecules,  modified  by  inflammation, 
or  by  any  other  morbid  action,  but  rarely  ac- 
quire properties  as  deleterious  as  those  which 
in  general  characterize  them,  when  deposited 
in  deep  wounds  or  solutions  of  continuity  ; 
and  hence  the  possibility  of  their  penetrating 
to  some  extent  into  the  veins,  without  excit- 
ing inflammation,  or  producing  any  manifest 
disturbance.  The  same  thing  is  clearly  ob- 
served to  occur,  in  regard  to  the  lymphatic 
vessels,  which,  if  it  were  otherwise,  would  be 
affected  in  almost  every  case.  It  may  be 
added  that,  as  in  the  case  wc  are  supposing, 
they  are  not  contused,  ulcerated,  or  cut,  but 


protected,  as  it  wrere,  by  the  Inflammatory  ac- 
tion that  is  taking  place  in  the  other  tissues, 
these  canals  are  but  little  disposed  to  allow 
the  surrounding  fluids  to  penetrate  them. 

In  opposite  circumstances,  the  contrary  ob- 
tains ; and  to  be  convinced  of  the  fact,  we 
have  only  to  bear  in  mind,  how  rapid  and 
numerous  are  the  changes  which  take  place 
on  the  surfaces  of  wounds  in  all  the  products 
of  inflammation,  in  all  the  substances  either 
taken  into  or  ejected  from  the  body  ; and  that 
by  reacting  on  each  other,  under  the  influence 
of  the  air,  their  elements  are  transformed, 
sometimes  into  new  products,  comparable  in 
certain  cases  to  real  poisons.  In  becoming 
fluid,  these  substances  are  more  in  contact 
with  the  pores  or  extremities  of  divided  ves- 
sels, and  are  thus  rendered  in  general  more 
acrid  and  penetrating.  It  seems  but  natural, 
therefore,  that  they  should  obtain  an  easier 
access  to  the  torrent  of  the  circulation,  and 
that  they  should  irritate  the  vessels  more 
highly  than  in  the  preceding  hypothesis.  We 
may,  however,  imagine  angeioleucitis  to  take 
place  without  any  external  breach  of  conti- 
nuity, and  by  a mechanism  similar  to  that  of 
traumatic  suppuration ; all  I mean  to  state  is, 
that  under  such  circumstances,  cceteris  paribus, 
it  is  of  much  rarer  occurrence. 

Angeioleucitis  may  be  developed  in  three 
different  ways : 1 . By  continuity  of  tissue,  or  from 
the  external  to  the  internal  surface  of  the  canal. 
In  this  case  the  lymphatic  vessels  that  pass 
through  inflamed  organs  at  length  become 
themselves  inflamed  at  the  point  correspond- 
ing to  those  organs  before  they  exhibit  any 
trace  of  disease  elsewhere.  2.  By  obstruction, 
or  disturbance  of  their  circulation.  In  this 
case  they  are  so  compressed  in  the  midst  of 
the  diseased  tissues,  that  they  become  in- 
flamed below  this  point,  in  consequence  of  the 
distension  resulting  from  the  stoppage  of  their 
circulation  ; and  3.  By  absorption,  or  from 
within  outwards.  That  is,  when  either,  through 
their  lateral  pores,  or  their  roots,  they  take  up, 
in  the  affected  parts,  irritating  principles  in 
sufficient  quantity  to  determine  an  inflamma- 
tion, in  the  same  manner  as  it  occurs  in  the 
veins,  or  when  the  mischief  has  its  source  in  a 
collection  seated  in  the  integuments. 

In  this  last  case,  the  inflammation  of  the 
lymphatics  may  also  exist  in  three  ways.  1 . 
By  continuity,  or  as  it  takes  place  in  mem- 
branous organs  ; in  which  case,  the  inflamma- 
tion, proceeding  from  the  wound,  attacks  the 
lymphatic  vessels,  and  seems  to  be  rapidly  car- 
ried towards  their  origin  or  termination,  with- 
out their  becoming  of  necessity  on  that  ac- 
count previously  charged  with  the  morbilic 
products.  2.  By  internal  irritation,  or  by  in- 
fection : that  is  to  say,  that  those  of  their 
mouths  or  roots,  that  are  enveloped  in  the 
diseased  locality,  becoming  charged  w'ith  hete- 
rogeneous molecules,  are  rendered  incapable 
of  bearing  the  contact  of  such  substances  with 
impunity,  and  become  inflamed  secondarily, 
from  the  internal  to  the  external  surface  in 
one  or  more  points  of  this  course.  This  is 
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unquestionably  the  mode  in  which  angeioleu- 
citis  is  produced  in  the  majority  of  cases  ; but 
we  must  admit  also,  that  it  may  proceed  from 
the  external  to  the  internal  surface,  or  3.  By 
contiguity  of  tissue , as  in  the  case  where  the 
skin  is  perfectly  entire  and  healthy. 

We  have  said  enough  to  show  how  nume- 
rous and  how  various  the  causes  must  be  that 
produce  inflammation  of  the  lymphatic  ves- 
sels. 

In  taking  the  first  species  mentioned,  viz. 
that  which  arises  without  any  external  solu- 
tion of  continuity,  it  will  be  perceived  that 
inflammation  in  general,  whether  acute  or 
chronic,  whether  diffused  or  circumscribed,  is 
an  incessant  cause  of  it,  so  long  as  it  exists  in 
parenchyma,  in  the  glands,  under  the  skin,  be- 
tween the  muscles,  around  the  bones,  in  the 
joints — in  a word,  wherever  the  cellular  tissue 
is  found.  It  is  the  same  with  regard  to  the 
pus,  whether  it  be  found  in  the  state  of  infil- 
tration, or  collection,  or  in  that  of  a phlegm- 
onous, or  congestive  abscess.  What  is  said 
of  pus  applies  also  to  blood,  and  to  all  other 
effused  fluids,  that  have  undergone  alteration 
in  the  situations  in  which  they  happen  to  be 
pent  up.  All  forms  of  cancer,  tubercles,  and 
the  greater  number  of  degenerations  of  tissue 
and  of  morbid  productions,  fall  under  the  same 
category. 

The  second  species  of  angeioleucitis  has 
its  source  in  all  kinds  of  solutions  of  conti- 
nuity, which,  either  immediately  or  at  a dis- 
tance, communicate  with  the  atmosphere. 
Thus,  perhaps,  there  is  no  disease  of  the  skin 
that  may  not,  at  one  time  or  another,  have 
produced  it.  The  psoric,  lichenoid,  eczema- 
tic,  and  variolic  affections,  ulcers,  chilblains, 
scratches,  wounds  of  all  kinds,  patches,  or 
syphilitic  tubercles,  scirrhous,  and  encepha- 
loid  masses,  and  all  forms  of  ulceration  often 
give  rise  to  it.  Fistules,  open  abscesses,  frac- 
tures, luxations  accompanied  with  laceration 
of  the  integuments,  and  suppuration,  the 
wounds  resulting  from  amputations,  or  from 
any  other  operation,  are  equally  capable  of 
producing  it.  If  we  pass  from  the  skin  and 
the  subjacent  tissues  to  the  mucous  mem- 
branes, we  shall  only  have  to  repeat  these 
remarks,  viz.  : that  the  inflammations,  erup- 
tions, ulcerations,  or  lesions  of  whatever  kind, 
of  these  tunics,  that  produce  a morbid  change 
in  the  fluids  they  imbibe,  or  with  which  they 
may  be  in  contact,  very  frequently  determine 
angeioleucitis. 

After  this  enumeration,  we  cannot  help 
being  struck  with  the  proportionate  rarity  of 
inflammation  of  the  lymphatic  vessels  ; but 
our  wonder  soon  ceases,  when  we  reflect  that 
all  these  various  causes  are  in  general  merely 
predisposing,  and  that  conditions  of  another 
kind  are  still  required  in  almost  all  cases  to 
convert  them  into  occasional  causes.  All 
these  causes,  however,  of  whatever  kind  they 
be,  seem  to  act  with  greater  energy  at  pu- 
berty, and  in  old  age,  than  in  the  adult  or 
middle  period  of  life  ; when  the  cellular  tissue 
and  the  white  fluids  are  predominant,  than 


when  the  constitution  is  dry  and  nervous,  or 
strongly  muscular  ; when  the  constitution  has 
been  exhausted  by  intemperance,  improper 
regimen,  or  protracted  illness,  than  when  the 
health  is  good,  and  the  individual  robust. 
But,  besides,  the  altered  molecules  must  either 
penetrate  in  sufficient  quantity,  or  be  endowed 
with  certain  qualities  to  produce  effect.  In 
some  cases,  there  may  be  absorption  to  a con- 
siderable extent,  without  producing  any  mani- 
fest bad  consequences,  whilst,  in  many  others, 
a few  molecules  will  be  sufficient  to  determine 
the  most  intense  and  extensive  inflammation. 
This  peculiarity  helps  to  explain  why  angeio- 
leucitis is  so  uncommon,  when  compared  with 
the  frequency  of  the  causes  capable  of  pro- 
ducing it,  in  the  inflammations  or  other  affec- 
tions not  exposed  to  the  action  of  the  air, 
whilst  the  slightest  puncture  or  abrasion,  the 
most  simple  ulceration  of  the  integuments 
may  quickly  produce  it.  It  will  also  be  easily 
understood  how  certain  relative  positions  of 
the  orifices  of  the  pores  of  the  lymphatics,  as 
regards  deleterious  principles,  should  favour 
in  a particular  manner  their  absorption ; vivid 
moral  impressions,  a sudden  disorder  of  the 
functions,  in  a wrord,  any  circumstance  capa- 
ble of  subverting  for  a moment  the  vital  or 
organic  harmony,  in  parts  beyond  that  which 
had  been  primitively  attacked,  are  equally  cal- 
culated to  develop  its  defects.  In  some  cases, 
it  might  be  said,  that  the  causes  of  angeioleu- 
citis, watching  as  it  were  for  the  moment 
when  the  organism  is  engaged  in  a struggle 
against  danger  from  another  source,  assail  the 
venous  or  lymphatic  systems  with  the  unre- 
sisted force  of  chemical  action. 

When  the  development  of  a disease  may 
be  promoted  or  retarded  by  so  many  condi- 
tions, it  cannot  be  matter  of  surprise,  that  its 
natural  causes  should  be  so  frequently  present 
without  producing  it. 

We  may  also  add,  that  the  molecular  move- 
ments which  commonly  bring  on  angeioleu- 
citis are  probably  subject  to  many  other  in- 
fluences, and  that  we  cannot  at  present  pre- 
sume to  assert  that  we  are  in  possession  of  all 
the  bearings  of  the  problem  that  relates  to 
this  form  of  inflammation. 

Symptoms. — The  phenomena  accompanying 
inflammation  of  the  lymphatic  vessels  are  two- 
fold, viz. : local  and  general.  The  local  symp- 
toms themselves  differ  more  or  less,  according 
as  the  inflammation  is  superficial  or  deep- 
seated  ; it  will  be  proper  therefore  to  examine 
them  in  succession  under  these  different  as- 
pects. 

When  the  disease  arises  in  the  subcuta- 
neous lymphatic  vessels,  if  we  examine  care- 
fully, we  shall  find,  almost  always,  the  cause  to 
be  a solution  of  continuity,  an  inflammation,  or 
suppuration  of  the  skin.  A change  is  ob- 
served to  take  place  in  the  pre-existing  lesion  ; 
the  diseased  surface  seems  sunken  and  more 
inflamed  ; swelling  takes  place,  and  pain  is 
felt  around  the  wound  ; the  suppuration  wrhich 
was  going  on  in  it  is  suddeidy  dried  up  or 
altered  in  quality,  or  it  may  all  at  once  be- 
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come  more  extensive  ; an  erythematous  blush 
appears  round  those  wounds  or  ulcers  that 
had  been  dressed  with  deteriorated  adhesive 
laster  or  rancid  applications,  or  which  had 
een  covered  with  incrustations  ; streaks, 
bands,  or  patches,  varying  in  colour  from  a 
bright  or  rosy  red  to  a wine  or  violet  hue, 
soon  appear  at  other  points  of  the  diseased 
region.  These  bands  are  tortuous,  irregular, 
and  cross  each  other  in  such  a manner  as  to 
form  small  islets  of  sound  skin,  and  follow  the 
tracks  of  the  lymphatic  vessels.  They  do  not 
show  themselves  first  on  the  parts  nearest  to 
the  wound  ; those  first  seen  are  even  some- 
times at  some  distance  above  it.  Erysipe- 
latous patches,  similar  in  colour,  soon  show 
themselves  over  a certain  extent  of  the  af- 
fected region.  At  first,  they  appear  dissemi- 
nated over  different  points,  but  they  gradually 
group  together,  and  are  confounded  into  a spe- 
cies of  erysipelas.  The  parts  surrounding  the 
centre  of  the  disease  are,  in  general,  the  first 
affected ; from  these  it  spreads  in  the  same  man- 
ner as  common  inflammation  ; but  most  com- 
monly it  shows  itself  at  other  points,  more  or 
less,  so  as  to  appear  as  if  the  patient  had  been 
attacked  by  erysipelas  at  several  places  simul- 
taneously, each  of  these  points  being  united 
with  the  rest  by  red  lines  or  streaks.  An 
acrid  burning  pain  is  felt  in  the  situations  of 
these  red  patches,  and  it  even  sometimes  pre- 
cedes the  appearance  of  these  red  streaks  or 
bands  ; it  is  exasperated  by  the  slightest 
touch,  and  has  the  same  character  as  the  pain 
accompanying  erysipelas — it  is  not  throbbing, 
stinging,  or  lancinating,  but  resembles  more 
closely  that  which  is  felt  in  a part  that  has 
been  sun-burnt ; the  swelling  is  slight  at  first, 
and  scarcely  perceptible  between  the  inflam- 
matory streaks,  or  even  along  their  course. 
These  bands  themselves  sometimes  retain  all 
their  natural  suppleness,  and  by  no  means 
communicate  that  feeling  of  induration  which, 
from  their  appearance,  one  might  be  led  to 
expect.  The  patches  also  may  exist  for  some 
time  without  presenting  this  complication  ; 
the  contrary,  however,  is  most  frequently  ob- 
served, and  the  tumefaction  of  the  subcuta- 
neous layer  follows  quickly  upon  the  deve- 
lopment, of  those  inflammatory  trains  or 
patches.  The  diffusion  of  the  swelling  is  but 
seldom  complete  ; it  extends  very  irregularly 
both  in  depth  and  surface,  and  is  developed 
more  perhaps  by  nuclei  than  by  patches  ; the 
rarefaction  that  it  produces  seems  moreover 
to  be  manifested  more  in  the  skin,  cellular  tis- 
sue, and  the  neighbouring  layers,  en  masse, 
than  to  confine  itself  to  any  one  of  them  in 
particular.  It  appears  to  attach  itself  much 
more  closely  to  the  canals,  plexuses,  and 
lymphatic  ganglions,  than  to  the  anatomical 
arrangement  of  the  cellular  tissue,  strictly  so 
called.  At  first,  the  tissues  retain  a certain 
degree  of  suppleness,  notwithstanding  the 
swelling  and  redness.  At  a later  period,  the 
tension  increases,  and  their  feel  is  like  that  of 
sponge  ; to  the  finger  they  seem  as  if  they 
were  oedematous,  and  are  in  reality  the  seat 


of  infiltration  ; the  tension,  however,  has  not 
a frank,  elastic,  equal,  and  regular  character, 
nor  is  it  the  same  as  we  find  in  the  doughyness 
of  the  acute  phlegmon,  or  phlegmonous  ery- 
sipelas. What  has  been  stated  as  regards  the 
redness,  swelling,  and  tension,  will  apply  also 
to  the  heat,  which  is  great  only  at  the  com- 
mencement, and  which  does  not  increase  in 
proportion  to  the  other  symptoms.  To  ren- 
der the  description  of  superficial  angeioleu- 
citis  complete,  we  have  only  to  mention  the 
swelling  of  the  ganglions,  into  which  the  in- 
flamed vessels  pass  as  one  of  its  most  constant 
symptoms.  It  is  difficult  for  the  fluids  circu- 
lating in  a canal  thus  affected,  not  to  deposit 
some  germ  of  irritation  in  the  ganglions 
through  which  they  pass.  It  is,  however, 
possible  to  conceive  such  a case,  and  I have 
myself  seen  several  instances  of  it,  either  in 
consequence  of  obstruction  below  the  seat  of 
the  disease,  or  from  its  being  rapidly  circum- 
scribed, and  the  vessels  becoming  obliterated, 
so  as  quickly  to  transform  it  into  an  erysipe- 
las or  phlegmon. 

When  the  attack  occurs  first  in  the  deep- 
seated  lymphatic  vessels,  as  sometimes  hap- 
pens in  the  case  of  wounds  or  ulcers  that  pass 
under  the  fasciae,  as  also  of  contusion,  inflam- 
mation, abscess,  or  ulcer,  the  symptoms  as- 
sume a somewhat  different  character.  It  is 
the  pain  that  first  attracts  notice.  It  is  fixed 
in  a particular  spot,  where  it  may  remain  for 
a considerable  time  ; it  is  deep-seated,  sharp, 
or  lancinating.  If  the  mischief  extends,  the 
pain  is  soon  felt  in  other  regions,  simulta- 
neously or  successively  ; and  though  it  can- 
not be  said  to  be  positively  absent  in  the 
intervals  separating  the  points  in  which  it  is 
most  acutely  felt,  still  it  does  not  excite  suffi- 
cient uneasiness  to  be  much  complained  of. 
The  pain  is  not  radiated  in  lines  from  a given 
point,  nor  is  it  diffused,  neither  does  it  remit ; 
it  is  a fixed  pain,  though  disseminated  over 
particular  spots,  varying  in  the  degrees  of  its 
intensity  at  different  points.  The  tumefac- 
tion comes  on  afterwards,  or  it  may  occur 
almost  at  the  same  time,  and  in  the  same 
places  as  the  pain.  It  proceeds,  and  is  deve- 
loped from  the  centre  to  the  circumference. 
It  is  observed  under  the  form  of  masses  of 
more  or  less  extent,  of  thick  and  long  cores  ; 
but  there  is  no  appearance  of  patches,  as  in 
the  case  described  already.  Its  origin  is 
without  difficulty  recognized  to  be  from  be- 
neath the  fascia,  and  the  tissues  are  less  dense 
in  proportion  as  they  are  nearer  to  the 
skin  which  retains  for  a long  time  suppleness 
and  a certain  degree  of  mobility.  Should 
the  swelling  become  general,  the  first  charac- 
ters will  nevertheless  persist  to  some  extent 
to  the  end  ; in  the  midst  of  the  general  tume- 
faction we  can  discover,  here  and  there,  points 
more  swollen  and  perceptibly  more  dense 
than  others.  The  redness  only  becomes  mani- 
fest subsequently  to  the  two  preceding  phe- 
nomena. It  is  less  superficial  than  in  the 
former  variety,  and  can  be  only  seen  as  it 
were  by  transparency  in  the  shape  of  irregu- 
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lar  patches,  anil  not  as  streaks  or  hands.  It 
would  seem  to  be  more  intense  and  more  ex- 
tensive according  as  the  eye  pursues  it  to  a 
greater  depth.  The  skin  moreover  being 
stretched,  and  as  it  were  thinned,  is  shining, 
and  more  of  a whitish  or  pale  rose  colour,  than 
truly  red,  in  the  intervals  of  the  inflamed 
points.  Generally  speaking,  it  is  the  deep 
lymphatic  ganglions  that  first  swell  and  be- 
come painful.  The  inflammation  proceeds  so 
rapidly,  and  to  such  an  extent,  that  the  deep- 
seated  variety  of  angeioleucitis  has,  in  many 
cases  more  the  appearance  of  inflammatory 
oedema,  than  that  of  a diffused  phlegmon  or 
of  a phlegmonous  erysipelas. 

It  would,  however,  be  wrong  to  imagine 
that  the  two  plans  of  the  lymphatics  may  be 
thus  long  affected  independently  of  each  other. 
More  frequently,  on  the  contrary,  the  affec- 
tion of  the  superficial  lymphatics  is  communi- 
cated to  the  deep-seated  vessels,  and  vice  versa. 
Hence  in  the  first  variety  the  engorgement, 
infiltration,  and  pain,  are  often  found  to  ex- 
tend to  the  entire  thickness  of  the  parts,  in 
the  same  manner  as  in  the  second  ; sooner 
or  later,  red  streaks,  and  true  erysipelatous 
patches  are  seen  on  the  skin  ; and  thus  do  the 
superficial  and  the  deep-seated  ganglions  be- 
come almost  invariably  affected  in  both  cases. 

There  is,  however,  no  difficulty  in  explain- 
ing this  progress  of  the  inflammation  of  the 
lymphatics.  The  ganglions  swell  because 
vitiated  materials  are  presented  to  them  in- 
stead of  the  fluids  which  usually  pass  through 
them.  The  bands  and  red  streaks  only  show 
that  the  inflammation  has  been  transferred  to 
the  cellular  envelope  of  each  of  the  inflamed 
vessels  ; and  it  is  only  at  the  points  where 
these  vessels  inosculate,  or  seem  to  form  a 
net-work,  that  those  patches  of  deeper  red, 
and  those  kernels  of  greater  hardness,  can  be 
discovered,  because  at  these  points,  several 
inflamed  lines  may,  at  an  early  period,  have 
been  confounded,  and  extended  from  one  to 
another,  through  the  medium  of  the  inter- 
posed cellular  tissue.  The  tumefaction  and 
engorgement,  in  this  instance,  as  in  every 
other  inflammation,  are  attributable  to  the 
afflux  and  stagnation  of  the  different  fluids  ; 
but  they  are  more  considerable,  and  more  fre- 
quently accompanied  by  infiltration,  because 
the  lymphatic  vessels  cannot  be,  for  any  con- 
siderable time,  inflamed,  without  having  their 
calibre  diminished,  the  course  of  the  lymph 
deranged,  or  without  causing  a portion  of  the 
white  fluids  to  be  extravasated  into  the  sur- 
rounding tissues,  and  thus  to  stagnate,  in  con- 
sequence of  being  forced  out  of  their  natural 
channels.  The  disease  passes  from  one  plan 
of  the  lymphatic  vessels  to  the  other,  in  con- 
sequence of  the  numerous  communications 
that  exist  between  them,  and  because,  by  the 
disturbance  of  the  functions  of  the  one  the 
disease  almost  necessarily  reacts  on  the  other. 
It  may  be  also  added,  that  angeioleucitis 
must  frequently'  be  followed  by  erysipelas  or 
phlegmon  in  various  shades,  either  on  account 
of  the  stagnation  of  the  fluids  it  produces  in 


the  surrounding  tissues,  thus  giving  rise  to 
inflammation  on  the  confines  of  the  parts 
occupied  by  the  disease,  or  because  those 
fluids  which  it  prevents  from  returning  into 
the  general  circulation  soon  act  as  foreign 
bodies  between  the  small  canals  that  had  been 
primitively  affected. 

General  symptoms. — These  not  being'  sub- 
ject to  the  same  modifications  as  the  local 
symptoms,  it  becomes  unnecessary  to  make 
a distinction  in  this  respect  between  the 
superficial  and  deep-seated  angeioleucitis.  Its 
invasion  is  often  announced  by  mere  horripi- 
lation ; but  more  frequently  it  is  ushered  in, 
or  preceded  by,  irregular  rigors,  or  ague-fits, 
like  those  of  vernal  intermittent  fever,  or  the 
trembling  or  agitation  that  indicates  the  ex- 
tensive inflammation  of  a serous  membrane. 
These  rigors,  or  tremblings,  alternate  with 
great  heat  and  dryness  of  the  skin,  the  rosy 
hue  of  which  rather  increases,  than  diminishes, 
at  least  during  the  first  days  of  the  attack. 
The  pulse,  always  frequent,  is  at  one  time 
strong  and  full,  as  in  an  inflammatory  fever  ; 
at  another,  small  and  irregular,  as  in  low 
fever.  There  is  in  general  great  thirst,  and 
a feeling  of  anxiety  about  the  praecordia  ; the 
patient  suffers  from  nausea,  and  sometimes 
from  vomiting.  Complete  delirium  is  seldom 
manifested  at  first,  but  watchfulness  and  agi- 
tation are  almost  always  present,  accompanied 
by  manifest  alteration  in  the  functions  of  the 
nervous  system  ; the  mind  seems  absorbed  in 
reveries ; the  ideas  are  confused.  A part,  or 
even  the  whole  of  these  various  symptoms 
may  be  present  two  or  three  days  before  the 
local  symptoms  become  developed. 

The  accompanying  fever  has  nearly  the 
same  character  as  that  of  an  exanthematous 
inflammation ; with  this  difference,  however, 
that  instead  of  disappearing,  it  becomes  ag- 
gravated after  the  development  of  the  angeio- 
leucitis. The  tongue  is  covered  with  a grey- 
ish or  yellow  fur  ; it  is  soft,  and  but  slightly 
reddened  at  its  point  or  edges ; it  does  not 
become  dry  till  a more  advanced  period,  un- 
less the  disease  be  very  intense.  When  this 
is  the  case,  the  point  and  centre  are  the  first 
to  become  incrusted.  In  some  cases,  how- 
ever, it  assumes  the  appearance  of  a rasp 
throughout  its  entire  surface.  In  being  dried 
up,  it  does  not  always  lose  its  greyish  or  red 
colour ; the  tissue  of  the  tongue  itself  seems 
to  be  hardened,  just  as  much  as  the  slimy 
crust  with  which  it  may  be  covered.  At  a 
later  period  it  is  entirely  covered  with  crusts, 
and  is  cracked  in  the  same  manner  as  in 
typhus  fever.  The  gums  and  the  rest  of  the 
mouth  become  fuliginous,  and  most  commonly 
delirium  supervenes.  On  the  whole,  angeio- 
leucitis gives  rise  to  a degree  of  general  re- 
action, which  resembles  more  closely  an  ataxic 
fever,  than  one  of  a purely  adynamic  cha- 
racter. 

We  can  easily  account  for  the  disorders 
we  have  been  describing  by  arranging  the 
symptoms  into  two  distinct  groups : the  one 
produced  by  inflammation, — the  other,  result- 
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ing  from  the  infection  of  the  blood.  The 
development,  fulness,  and  frequency  of  the 
pulse,  the  heat  and  high  colour  of  the  skin, 
and  the  thirst,  belong  to  the  first ; the  rigors, 
agitation,  nausea,  and  the  state  of  the  mouth, 
to  the  second.  When  the  inflammation  runs 
high,  and  is  extensive,  the  vascular  reaction  is 
at.  first  very  considerable.  The  ganglions, 
and  the  obliterated  vessels  impede,  it  is  true, 
the  admission  of  pus,  or  of  an  irritating  prin- 
ciple into  the  blood,  but  do  not  absolutely 
prevent  it  in  all  cases.  So  long  as  the  circu- 
lation in  the  lymphatics  is  carried  on,  it  is 
almost  impossible  that  some  portion  of  the 
fluids  vitiated  by  the  angeioleucitis  shall 
not  find  way  into  the  veins ; and  I am 
only  astonished  that  the  fact  could  be  dis- 
puted. It  cannot,  however,  be  denied,  that 
this  infection  takes  place  very  slowly,  and,  as 
it  were,  by  molecules ; and  hence  it  is,  that 
the  symptoms  which  indicate  it  are,  at  first, 
in  a manner  lost,  or  confounded  in  the  midst 
of  the  symptoms  of  inflammatory  reaction  ; 
whilst,  at  a later  period,  they  often  become 
predominant. 

Termination  and  prognostic. — The  inflamma- 
tion of  the  lymphatic  vessels  may  terminate  in 
resolution  ; but  suppuration  is  one  of  its  very 
common  consequences ; it  also  terminates 
often  in  death.  Resolution  may  be  confi- 
dently looked  for  when  the  inflammation  ex- 
tends to  but  a few  vessels,  and  when  it  has 
not  gone  beyond  the  superficial  plan.  The 
same  may  be  said  of  the  cases  in  which  the 
parts  where  the  inflammation  has  become  de- 
veloped are  of  a nature  to  cause  its  prompt 
subsidence,  or  to  admit  of  its  being  easily  ac- 
cessible to  the  resources  of  art.  When  the 
circumstances  are  different,  suppuration  is 
almost  inevitable  ; it  must  be  expected  to 
supervene  whenever  the  red  patches  are 
numerous,  and  have  a tendency  to  run  into 
each  other,  and  when  beneath  them,  painful 
cores  of  a certain  thickness  can  be  felt.  The 
suppuration,  however,  takes  place  slowly,  and 
is  found  in  two  different  states,  either  in  that 
of  infiltration,  or  as  a collection  of  variable 
extent.  The  pus  remains  infiltrated  under 
the  red  streaks,  along  the  vessels,  and  between 
the  layers  of  muscles.  The  abscesses  occur 
more  particularly  under  the  patches,  and  in 
such  a manner  that  the  principal  inflamed 
nuclei  form  the  centres  of  so  many  purulent 
collections.  Sometimes,  also,  the  abscess  is 
large,  and  the  matter  is  diffused  as  in  the  case 
of  a phlegmonous  erysipelas.  But  whether 
these  abscesses  be  superficial  or  deep-seated, 
the  fluctuation  is  not  felt  in  them  till  an  ad- 
vanced period,  and  when  opened,  the  quantity 
of  pus  which  escapes  is  much  more  consider- 
able than  could  have  been  expected  from  the 
apparent  extent  of  the  tumefaction.  There 
is  generally  more  than  one,  and  the  first  col- 
lection is  merely  the  precursor  of  several 
others,  which  occur  in  succession,  at  intervals 
of  a few  days,  and  at  different  points.  I have 
in  this  way  seen  as  many  as  twenty-five  in 
the  same  individual.  They  are  surrounded 


by  a pasty,  or  hardened  edge ; but  it  does  not 
remain  so  long  as  in  the  case  of  a common 
phlegmonous  abscess.  In  the  cavity,  neither 
bands  nor  partitions  can  be  detected,  and  al- 
though the  pus  contained  is  usually  very 
fluent  and  thin,  the  secretion  soon  ceases,  and 
the  parts  cicatrize  rapidly. 

The  termination  by  induration  without 
suppuration  is  rather  uncommon,  and  occurs 
almost  exclusively  in  chronic  angeioleucitis. 
M.  Alard’s  description  of  it  is  tolerably  cor- 
rect. Some  cases  of  this  form  of  the  disease 
have  been  since  published  by  physicians  who 
have  devoted  their  attention  in  a special  man- 
ner to  the  diseases  of  the  skin.  It  occurs 
after  the  acute  form  of  the  disease,  only  acci- 
dentally, as  for  instance  when  some  constitu- 
tional taint,  or  an  imperfect  treatment  may 
have  disturbed  the  progress  of  the  symptoms. 
In  this  case,  the  lymph  which  remains  in  the 
state  of  infiltration  in  the  meshes  of  the  cellu- 
lar tissue  i3  but  slightly  altered,  and  suffi- 
ciently concrescible  to  have  a constant  ten- 
dency to  combine  with  the  tissues  which  it 
has  swollen,  or  hypertrophied,  and  which  it 
transforms  into  lardaceous  layers  or  masses. 

Angeioleucitis  may  terminate  in  death, 
either  at  the  time  when  the  inflammatory  re- 
action is  at  its  height,  or  towards  the  end, 
when  the  suppuration  is  prolonged.  It  may 
be  apprehended,  in  the  first  case,  when  high 
delirium,  a dry  mouth,  and  nausea  accompany 
an  extensive  inflammation,  which  continues 
unabated  till  the  eighth  or  tenth  day.  It  may 
also  be  dreaded  in  the  case  where  the  inflam- 
mation is  extensive,  deep,  and  severe,  more 
especially  in  an  individual  of  broken  constitu- 
tion, or  advanced  age,  and  when  the  suppura- 
tion threatens  from  the  first  to  be  vast  and 
abundant.  At  a later  period,  the  fatal  termi- 
nation is  brought  on  by  the  recurrence  of  the 
abscesses,  through  the  exhaustion  arising  from 
the  abundance  of  the  purulent  secretion,  from 
the  occurrence  of  fresh  attacks  of  the  disease 
in  the  viscera,  or  from  effusion  into  the  serous 
cavities,  and  vitiation  of  the  blood,  by  its  mix- 
ture with  the  pus,  or  absorbed  substances. 
Rigors,  with  decomposition  of  the  features, 
intermittent  fever,  diarrhoea,  irregular  sweats, 
meteorization  of  the  abdomen,  pain  or  uneasi- 
ness in  the  head  or  chest,  are  the  usual  pre- 
ludes to  it. 

On  the  whole,  the  progress  and  duration 
of  angeioleucitis  are  extremely  variable  ; in 
some  instances,  it  is  developed  so  rapidly  that 
on  the  eighth  day  there  can  be  no  longer  a 
doubt  as  to  the  formation  of  pus  ; in  others, 
the  progress  is  so  slow,  that  even  on  the 
twentieth  day,  there  is  no  saying  with  cer- 
tainty how  it  will  terminate.  In  some  indi- 
viduals its  phases  are  perfectly  regular  from 
beginning  to  end,  whilst  in  others,  all  the 
groups  of  symptoms  are  graduated  and  distri- 
buted as  if  they  belonged  to  several  distinct 
and  successive  inflammations.  When  resolu- 
tion takes  place,  it  may  be  looked  for  from 
the  fourth  to  the  tenth  day.  The  suppuration 
may  be  established  as  early  as  the  eighth  day, 
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but  most  commonly  it  does  not  become  ma- 
nifest until  the  fifteenth  or  twentieth.  It 
is  also  from  the  eighth  to  the  twentieth  day, 
that  death  is  observed  to  take  place.  Beyond 
this  period  it  seldom  occurs  till  after  the  thir- 
tieth or  fortieth  day,  when  induration  may 
take  place,  and  when  internal  collections,  the 
contamination  of  the  blood,  and  diarrhoea,  are 
more  especially  to  be  feared. 

These  details,  which  I have  taken  from 
the  attentive  observation  of  a great  number  of 
cases,  show  clearly  that  angeioleucitis  is  a 
disease  of  sufficient  gravity  to  excite  the  deep- 
est solicitude  on  the  part  of  the  practitioner. 
The  dangers  to  which  it  exposes  vary,  how- 
ever, according  to  an  infinity  of  circumstances, 
relative  to  the  importance  of  the  part  affected, 
to  its  superficiality  or  depth,  to  the  nature  of 
the  morbific  principle  which  has  produced  the 
disease,  and  to  the  peculiar  disposition  of  each 
patient.  It  must  be  obvious,  all  other  con- 
ditions being  alike,  that  the  disease  must  be 
more  serious  when  situated  in  the  splanchnic 
cavities,  than  on  the  surface  of  the  body  ; 
that  it  must  be  less  dangerous  when  confined 
to  the  integuments,  than  when  it  extends 
through  the  entire  thickness  of  a limb  ; the 
presence  of  a wound  must  also  render  it  more 
formidable.  When  the  disease  is  caused  by 
the  absorption  of  a septic  principle,  as  for  in- 
stance, in  a dissecting  wound,  it  is  most  dan- 
gerous. In  other  respects,  the  more  serious 
the  lesion  from  which  it  arises,  the  greater 
will  be  the  danger ; whenever  it  originates 
from  a deep  compound  fracture,  an  articula- 
tion that  has  been  opened,  or  a purulent 
cavity  situated  in  the  midst  of  tendons,  &c.,  it 
always  puts  the  life  of  the  patient  in  more  or 
less  jeopardy  ; whilst  the  form  of  the  disease 
which  occurs  in  connexion  with  a solution  of 
continuity  of  the  integuments,  or  of  the  sub- 
cutaneous tissue  is  generally  more  disposed  to 
terminate  favourably.  It  may  be  observed, 
therefore,  that  the  angeioleucitis  that  arises  in 
the  intestines  in  the  course  of  typhus  fever, 
in  the  bronchi  from  measles,  in  the  uterus 
from  metro-peritonitis  is  infinitely  more  for- 
midable than  that  which  takes  place  after  the 
application  of  leeches,  or  the  small  wounds  in- 
flicted in  cupping.  In  infancy,  it  is  more 
prone  to  terminate  in  induration  than  in 
death.  In  the  adult,  its  most  common  termi- 
nation is  in  suppuration.  In  persons  debilita- 
ted by  illness,  or  of  advanced  age,  the  conse- 
quences most  to  be  dreaded,  and  which  render 
the  disease  so  very  serious,  are  low  fever, 
gangrene,  &c.  We  may  also  add,  that  its 
dangers  depend,  moreover,  on  the  circum- 
stances that  may  complicate  the  primitive 
affection,  and  that,  in  consequence,  nothing 
can  be  more  difficult,  than  to  generalize  the 
prognostic  of  angeioleucitis. 

Differential  diagnostic. — We  may  observe 
once  more,  if  the  inflammation  of  the  lym- 
hatic  vessels  has  been  so  much  overlooked 
itherto,  the  reason  is  simply  this  : that  some 
of  its  symptoms  have  a close  resemblance  to 
those  of  several  other  affections  ; such,  for 


instance,  as  phlebitis,  neuritis,  or  neuralgia, 
erysipelas,  and  phlegmon.  However,  as  it 
differs  in  a great  many  respects  from  these 
lesions,  a clear  examination  of  its  principal 
symptoms  ought  to  enable  us  to  avoid  such 
mistakes.  It  is  the  more  important  to  esta- 
blish a differential  diagnostic,  as,  in  regard  to 
the  prognostic  and  treatment,  there  can  be 
scarcely  any  analogy  established  between  it, 
and  the  other  forms  of  inflammation  that  so 
closely  resemble  it ; and,  as  it  can  only  be  by 
proceeding  in  this  manner,  that  the  confusion 
which  still  prevails  in  the  therapeutics  of  the 
inflammations  of  an  acute  character,  can  be 
dispelled.  In  this  point  of  view,  therefore,  it 
is  of  especial  importance  to  contrast  it  with 
phlebitis  and  erysipelas. 

Phlebitis,  it  is  true,  is  produced  by  the 
same  causes,  and  under  the  same  influences  as 
angeioleucitis,  but  its  progress  and  anatomical 
characters  are  far  from  being  in  every  respect 
similar.  It  is  most  commonly  ushered  in  by 
purely  local  symptoms,  instead  of  commencing 
by  a movement  of  general  reaction.  The  red 
bands  which  indicate  it  are  larger,  fewer,  less 
frequently  crossed,  more  deeply  seated,  and 
correspond  to  so  many  hard,  round,  moveable 
cords,  which  are  painful,  and  sometimes  as 
thick  as  the  finger.  The  red  patches,  when 
any  exist,  rest  on  nuclei  that  are  more  clearly 
defined,  less  deep,  and  less  adherent  ; and 
they  seldom  become  united  in  such  a manner 
as  to  constitute  a tolerably  regular  erysipelas. 
The  suppuration  occurs  more  rapidly,  and  the 
abscesses  thus  formed  are  either  diffused,  as 
in  phlegmonous  erysipelas,  or  less  full  of  mat- 
ter than  might  be  supposed  before  they  were 
opened.  The  pus  evacuated  from  them  in 
the  latter  case  is  often  reddish,  and  seems  as 
if  it  were  mixed  with  decomposed  blood. 
They  are  sometimes  very  numerous,  but 
smaller ; and  they  are  almost  always  deve- 
loped along  the  tracks  of  the  large  venous 
trunks,  but  not  dispersed  indifferently  through- 
out the  different  regions  of  a limb.  The 
tumefaction  is,  in  general,  less,  and  does  not 
extend  to  the  entire  thickness,  or  to  the 
whole  circumference  of  the  part,  unless  the 
phlebitis  be  deep-seated,  and  in  that  case,  the 
redness  of  the  skin,  and  the  subcutaneous  ab- 
scesses have  no  resemblance  whatever  to 
those  produced  by  angeioleucitis.  The  skin  is 
neither  tense  nor  shining ; it  seems  rather 
thickened,  or  simply  inflamed.  If  infiltration 
be  added  to  the  inflammatory  engorgement,  it 
remains,  almost  constantly,  below  that  degree 
of  it  w'hich  might  cause  it  to  be  mistaken  for 
oedema ; it  seems  to  be  rather  under  the 
skin,  and  to  possess  that  character  of  doughy- 
ness  w'hich  indicates  in  the  diffused  phlegmon 
the  presence  of  pus.  As  soon  as  they  are 
opened,  the  abscesses  of  phlebitis  empty 
themselves,  and  resolution  takes  place  rapidly 
without  leaving  any  permanent  traces  of  in- 
duration beneath  them.  In  general,  the  lym- 
phatic ganglions  are  neither  swollen  nor  pain- 
ful, and  the  pain,  instead  of  being  severe,  is 
dull. 
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The  general  symptoms  have  less  of  the  in- 
flammatory than  of  the  adynamic  character, 
atid  do  not  begin  to  be  manifested  till  the 
time  when  the  pus,  secreted  and  exhaled  by 
the  veins,  commences  to  circulate  with  the 
blood.  Their  development  is  then  rapid. 
The  rigors  and  tremblings  are  longer  and 
stronger,  although  more  irregular  ; the  pulse 
is  smaller  and  more  unequal  ; the  tongue  is 
more  foul,  and  more  frequently  red,  and  then 
dark,  before  it  becomes  dry  and  incrusted. 
The  agitation,  anxiety,  heat,  and  thirst  are 
less  ; the  delirium,  and  irregular  sweats  come 
on  more  quickly.  An  expression  of  stupor  is 
soon  observed  in  the  countenance  ; there  is 
diarrhoea  or  constipation  ; the  skin,  which  is 
of  a grey  or  leaden  hue  during  the  cold  stage, 
often  assumes  a gradually  deepening  yellow 
in  the  intervals  of  the  rigors  and  tremblings. 
The  resolution  is  more  easily  accomplished 
either  before  or  after  the  suppuration  becomes 
established,  so  long  as  the  symptoms  of  puru- 
lent infection  are  not  manifested.  On  the 
other  hand,  death  almost  always  ensues,  when 
the  general  symptoms  are  developed.  The 
patient  dies,  or  is  out  of  danger,  except  in  the 
case  where  the  progress  of  the  inflammation 
is  irregular,  much  sooner  than  in  the  angeio- 
leucitis.  Phlebitis,  in  a word,  is  formidable, 
more  particularly  from  the  kind  of  poisoning 
it  causes,  and  by  the  facility  it  finds  of  extend- 
ing itself  towards  the  great  vascular  trunks  ; 
while  angeioleucitis  is  infinitely  more  so,  on 
account  of  the  local  disorders  of  a decidedly 
inflammatory  nature  that  result  from  it.  As 
a local  inflammation,  the  former  is  very  easy, 
the  latter  very  difficult  to  check.  As  a gene- 
ral affection,  the  case  w'ill  be  exactly  the  re- 
verse of  this.  Leeches,  not  general  bleeding, 
will  often  arrest  a partial  phlebitis  ; compres- 
sion, multiplied  incisions,  mercurial  ointment, 
or  flying  blisters,  will  have  the  same  effect. 
If  suppuration  takes  place,  and  that  the  pus 
is  not  poured  into  the  torrent  of  the  circula- 
tion, the  development  of  the  general  symp- 
toms will  be  prevented  by  the  opening  of  the 
abscesses  ; and  though  the  disease  may  have 
been  very  extensive,  it  will  be  by  no  means 
serious.  When  the  signs  of  infection  exist, 
the  local  treatment  is  of  no  value  whatever, 
and  even  the  internal  medication,  whatever  it 
may  be,  is  of  very  doubtful  efficacy. 

We  see  then,  that  if  some  points  of  resem- 
blance exist  between  angeioleucitis  and  phle- 
bitis, the  points  of  dissimilarity  are  still  more 
numerous.  After  the  parallel  just  drawn,  it 
would  be  no  longer  pardonable  to  confound 
them  one  with  the  other,  except  in  the  case 
of  which  it  is  easy  to  conceive  the  possibility, 
and  I have  myself  witnessed  more  than  once 
where  the  one  w’as  added  as  a complication  to 
the  other.  The  inflammation  of  a large  vein, 
it  is  obvious,  may  be  transmitted  from  it  to 
the  numerous  lymphatic  ganglions  which  sur- 
round it.  In  this  case,  the  ganglions  will  be- 
come engorged,  unquestionably,  as  in  angeio- 
leucitis, and  the  infection  of  the  blood  will 
be  effected  as  in  phlebitis,  but  the  very  fact 
vot.  i. 


of  these  two  classes  of  symptoms  being  ob- 
served to  be  present  together,  will  be  suffi- 
cient to  apprise  the  practitioner  that  these 
two  diseases  are  united.  The  same  thing 
would  take  place,  but  in  an  inverse  sense,  if 
the  inflammation  was  transmitted  from  the 
veins  to  the  lymphatic  vessels.  The  succes- 
sion of  the  symptoms,  or  the  order  of  their 
apparition,  would  moreover  indicate  which 
was  the  primitive  affection,  and  which  the 
complication.  It  must,  however,  be  admitted 
that  these  two  forms  of  inflammation  exhibit 
a very  close  affinity  in  regard  to  their  causes, 
their  mode  of  production,  and  their  deadli- 
ness. It  would,  therefore,  be  improper  to 
attempt  to  isolate  them  by  means  of  perfectly 
defined  signs  and  limits.  Their  tendency  to 
unite,  both  at  the  commencement,  as  well  as 
through  their  intercourse,  the  symptoms  that 
are  common  to  both,  and  the  difference  as 
regards  the  dangers  incident  to  them,  are 
quite  enough  to  challenge  all  the  attention 
that  the  practitioner  can  bestow  on  the  dis- 
tinctive characters  of  these  two  diseases. 

The  symptoms  of  angeioleucitis  could  only 
have  been  mistaken  for  those  of  nevritis 
through  inadvertence  or  the  little  attention 
bestowed  upon  it,  as  a distinct  form  of  inflam- 
mation. Whether  there  be  true  nevritis,  or 
mere  neuralgia,  the  affection  will  be  neverthe- 
less manifested  by  pains,  which  are  at  once 
radiating,  dull,  and  lancinating, — pains  which 
are  not  always  augmented  by  pressure,  which 
are  liable  to  frequent  exacerbation,  and  which 
follow,  from  the  trunk  to  the  branches,  the 
known  course  of  one  or  more  nervous  cords  ; 
by  the  weakness  or  numbness  of  the  part ; by 
the  absence  of  tumefaction,  redness,  streaks, 
erysipelatous  patches,  external  suppuration, 
infiltration,  and  of  all  the  other  symptoms  of 
phlebitis  and  angeioleucitis. 

Erysipelas.  — The  mistake,  though  more 
likely  to  be  made  in  regard  to  erysipelas  and 
phlegmon  than  nevritis,  is  not  so  much  so  in 
regard  to  phlebitis.  If  we  examine  the  ques- 
tion attentively,  we  shall  be  readily  convinced 
that  angeioleucitis  is  more  frequently  mistaken 
for  erysipelas  than  for  any  other  affection,  and 
the  reason  is  this, — that  many  surgeons  con- 
tinue to  comprehend  under  the  name  of  ery- 
sipelas many  very  different  diseases,  many 
forms  of  inflammation  that  are  by  no  means 
identical.  If  a diffuse  inflammation  of  the  in- 
teguments were  alone  sufficient  to  constitute 
an  erysipelas,  there  can  be  no  doubt  that  an- 
geioleucitis, and  even  phlebitis,  might  in  many 
instances  be  thus  designated.  But  it  is  quite 
obvious  that  this  mode  of  considering  the 
matter  is  inadmissible  ; else  how  can  there  be 
any  agreement  respecting  the  value  of  the 
therapeutic  agents  to  be  employed,  or  how 
can  any  opinion  be  formed  as  to  the  danger 
of  the  disease?  We  must  conclude,  there- 
fore, that  it  is  of  the  utmost  importance  to 
distinguish  these  two  forms  of  inflammation 
from  each  other.  Common  erysipelas  is 
neither  preceded  nor  accompanied  by  red 
streaks,  or  tumefaction  of  the  lymphatic  gan- 
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glions.  If  the  contrary  should  take  place,  it 
only  so  happens  in  consequence  of  the  erysi- 
pelas being  complicated  with  adenitis,  or  an- 
geioleucitis,  The  inflammation  in  this  case 
seems  to  proceed  from  the  epiderm  towards 
the  deep-seated  layers  of  the  skin,  and  is  not 
manifested  in  scattered  patches.  The  subja- 
cent swelling  is  equal,  and  simply  subcuta- 
neous, being  neither  deep-seated  nor  distri- 
buted in  masses  or  cores.  It  extends  by  con- 
tinuity of  tissue,  instead  of  bounding,  as  it 
were,  from  point  to  point,  over  different  re- 
gions. The  skin,  and  not  the  layer  beneath 
it,  is  its  primitive  and  specific  seat.  Its  pro- 
gress is  much  more  rapid : the  formidable 
symptoms,  such  as  delirium,  and  dryness  of 
the  tongue,  often  appearing  as  early  as  the 
fourth  or  fifth  day.  It  rarely  terminates  in 
suppuration  or  induration,  and  resolution  takes 
place  from  the  third  to  the  eighth  day.  When 
death  occurs,  it  can  scarcely  ever  be  attri- 
buted to  the  local  mischief.  Topical  applica- 
tions have  little,  if  any  influence  in  arresting 
its  course ; neither  leeches,  nor  compression 
have  any  effect ; and  the  same  may  be  said  of 
poultices,  emollient  fomentations,  and  mercu- 
rial inunction.  Those  who  attribute  great 
virtue  to  mercury  are  altogether  in  error,  as 
the  pure  axunge  alone  is  just  as  efficacious, 
and  it  can  only  have  been  through  an  imper- 
fect observation  of  the  facts,  that  the  error 
could  have  obtained  credit.  All  these  appli- 
cations, together  with  blisters,  which,  on  the 
contrary,  will  be  found  useful  at  a certain 
stage  of  angeioleucitis,  are  in  this  form  of  in- 
flammation quite  useless.  In  erysipelas,  the 
surface  of  the  epiderm  seems  as  if  thickened, 
and  presents  small  vesicles,  and  sometimes 
even  phlyctenae  of  a certain  size.  It  has  a 
yellowish  rosy  hue,  terminating  abruptly  at 
the  limits  of  the  disease,  by  an  elevated  and 
festooned  edge  ; half  a line  beyond  which,  the 
slightest  alteration  of  colour  in  either  the 
skin  or  epiderm  cannot  be  discerned,  and  it 
would  seem  as  if  the  inflammation  was  shed 
over  the  derm  like  a layer  of  milk  or  oil.  We 
see  nothing  of  this  kind  in  angeioleucitis, — the 
redness  of  which  is  bright  or  pale,  or  inclined 
to  violet ; it  has  no  defined  limit,  but  disap- 
pears insensibly,  in  such  a manner,  that  it 
would  be  impossible  to  fix  the  line  that  sepa- 
rates the  disease  from  the  unaffected  tissues. 
The  skin  may  be  thickened  and  elevated,  but 
in  general  it  is  not  covered,  either  with  vesi- 
cles or  phlyctenes  at  the  commencement ; nor 
does  it  present  a surface  in  relief,  as  if  it  had 
been  overlaid  with  another  layer. 

If  we  now  pass  from  simple  erysipelas  to 
the  phlegmonous  erysipelas , differences  less 
strongly  marked,  it  is  true,  but  still  sufficiently 
obvious,  will  be  quickly  discovered.  At  the 
outset,  most  commonly,  the  general  symptoms 
are  absent ; the  inflammation  spreads  gradu- 
ally, leaving  none  of  the  parts  unattacked 
through  which  it  passes.  It  does  not  appear 
under  the  form  of  scattered  patches,  or  indu- 
rated cores  ; neither  is  there  any  appearance 
of  red  or  livid  bands.  The  ganglions  are  not 


engorged,  nor  does  it  seem  to  be  developed 
more  along  the  trunks  of  the  lymphatics,  than 
elsewhere,  although,  like  angeioleucitis,  it  ap- 
pears to  spread  rather  from  the  deep-seated 
tissues  towards  the  surface,  than  from  the 
epiderm  towards  the  fasciae.  Suppuration 
takes  place  very  rapidly,  the  collection  being 
large  and  widely  diffused,  and  the  pus  greyish 
and  thin.  The  cellular  tissue  is  extensively 
destroyed,  and  the  integuments  are  so  rapidly 
thinned  as  to  be  in  danger  of  perishing  also. 
If  the  inflammation  has  not  attacked  from  the 
beginning  a considerable  extent  of  surface, 
the  febrile  reaction  will  be,  in  general,  trifling 
before  the  pus  is  formed. 

The  general  symptoms  are  not  of  a nature 
to  excite  any  serious  alarm,  till  after  the 
second  period.  We  then  have  symptoms  of 
infection,  but  which  tend  rather  to  the  ady- 
namic than  to  the  ataxic  character.  The 
skin  becomes  dull,  soiled,  and  earthy ; the 
tongue  blackens,  and  the  delirium  is  of  a calmer 
kind.  If  the  attack  be  recent,  and  still  limi- 
ted to  a small  space,  general  bleeding,  and 
emollients,  properly  employed,  will  often 
bring  on  resolution.  The  application  of  cold 
water  will  also  stop  it  during  the  first  two  or 
three  days.  Compression,  properly  made,  is 
regarded  as  the  grand  remedy,  so  long  as 
suppuration  has  not  taken  place.  Mercurial 
inunction  will  not  arrest  its  progress.  When 
we  cannot  insist  on  compression,  multiplied 
incisions  stop  it  at  once  ; as  if  by  enchant- 
ment. Blisters  do  not  abridge  its  duration, 
unless  they  be  of  enormous  size,  and  are  only 
calculated  to  assist  in  circumscribing  certain 
purulent  collections.  We  see,  then,  that 
phlegmonous  erysipelas  is  a disease  essentially 
distinct  from  angeioleucitis.  It  must,  above 
all,  be  not  forgotten,  that  the  one  often  com- 
plicates the  other ; and  it  is  for  this  reason 
that  they  have  been,  and  are  still,  daily  con- 
founded in  practice.  A most  remarkable  in- 
stance of  this  occurred  in  my  own  wards,  in 
the  months  of  March,  April,  and  May,  1837  : 
almost  all  the  patients  that  had  been  affected 
with  angeioleucitis  were  soon  after  attacked 
with  erysipelas,  strictly  so  called,  or  with 
phlegmonous  erysipelas ; and,  in  like  manner, 
those  who  were  first  attacked  with  erysipelas, 
soon  presented  it  complicated  with  angeioleu- 
citis. But  these  combinations  by  no  means 
prevent  our  singling  out  the  special  characters 
and  symptoms  that  belong  to  each  of  these 
diseases,  and  that  distinguish  them  from  the 
compound  inflammation. 

As  to  the  common  phlegmon,  its  aspect  is 
so  well  defined,  that  if  we  only  examine  with 
a little  attention  we  cannot  be  deceived.  Its 
circumscribed  form,  its  hardness  at  the  very 
beginning,  the  throbbing  pain,  and  heat,  the 
elevation  which  it  tends  to  present  towards 
the  skin,  the  simplicity  and  regularity  of  its 
progress,  the  absence  of  streaks,  of  scattered 
patches,  of  engorged  and  painful  ganglions 
distinguish  it  so  clearly  from  angeioleucitis  that 
there  is  no  room  for  mistake  in  this  re- 
spect. 
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The  Erythema  nodosum  is  a disease,  which, 
to  a certain  extent,  might  impose  on  the  prac- 
titioner. In  some  cases,  this  affection,  which 
is  characterized  by  the  sudden  development 
of  a variable,  sometimes  a considerable  num- 
ber of  red  or  livid  patches  spread  here  and 
there  over  different  parts  of  a limb,  is  pre- 
ceded by  fever  for  two  or  three  days,  and  so 
far  really  does  present  some  analogy  to  angeio- 
Ieucitis.  Happily,  the  dark  hue  of  those 
patches,  and  their  superficial  position,  the  ap- 
pearance of  fluctuation  which  they  present, 
and  their  sudden  disappearance  after  a few 
days,  without  leaving  any  trace  behind,  in 
conjunction  with  the  absence  of  general  symp- 
toms, and  of  engorgement  of  the  ganglions 
after  they  have  been  once  developed,  will  not 
leave  us  long  in  doubt  as  to  their  true  nature. 
With  one  moment’s  reflection,  indeed,  the 
error  would  be  scarcely  possible. 

Pathological  Anatomy. — The  alterations  that 
follow  inflammation  of  the  lymphatic  vessels, 
are  of  three  kinds  : the  first  is  of  the  vessels 
themselves;  the  second  takes  place  in  the  in- 
terposed  tissues;  the  third  must  be  sought 
for  in  the  viscera,  in  the  blood,  and  in  the 
remote  regions. 

In  consequence  of  their  minuteness,  the 
lymphatic  vessels,  even  after  they  have  been 
inflamed,  are  not  always  easy  to  be  examined 
in  the  dead  subject.  When  they  can  be  suc- 
cessfully isolated  their  internal  surface  is 
found  to  be  slightly  tomentous,  and  rather  of 
a milk-white  than  a rosy  colour  ; on  the  out- 
side, they  are  surrounded  with  cellular  tissue, 
which  is  easily  broken  down,  and  more  or 
less  infiltrated  with  a turbid,  half  concrete 
lymph ; their  parietes  are  evidently  thickened. 

I have  several  times  ascertained  that  even 
under  these  circumstances,  their  permeability 
may  be  maintained.  The  points  most  dis- 
eased are  those  which  correspond  to  their 
crossings,  and  those  opposite  to  their  valves  ; 
it  is  at  these  points  that  their  envelope  is 
often  found  infiltrated  with  true  pus,  that 
they  are  closed,  that  lardaceous  cores  are  ob- 
served, the  same  as  in  the  centre  of  an  abor- 
tive phlegmon,  and  that  we  must  look  for  the 
origin  of  some  of  those  abscesses,  that  have 
been  observed  during  the  progress  of  the 
disease.  The  skin,  which  is  sometimes  covered 
with  large  phlyctenes,  presents  towards  the 
end  scattered  eschars,  or  mortified  patches. 
These  patches  are  greyish,  or  of  a yellow 
white ; they  are  softened,  puffed,  and  in  a 
state  of  purulent  decomposition,  or  rather  of 
gangrene, — their  aspect  bearing  some  analogy 
to  the  soft  tenacious  centre  of  the  furuncle  or 
anthrax.  Beneath  the  integuments,  the  cel- 
lular tissue  is  found  to  possess  a healthy  cha- 
racter in  some  places ; in  others,  it  is  more  or 
less  indurated,  and,  as  it  were,  lardaceous,  in- 
filtrated with  pus  or  turbid  serum,  broken  up 
by  ulceration  wherever  purulent  collections 
have  taken  place,  and  more  or  less  thickened 
throughout.  The  fascine,  muscles,  and  nerv- 
ous cords  are  but  little  altered,  the  disorders 
being  confined  chiefly  to  the  interstitial  cellu- 


lar tissue.  Between  the  muscles,  around  the 
vessels,  in  a word,  wherever  this  tissue  exists, 
it  ,is  infiltrated,  hardened,  thickened,  or  de- 
stroyed, from  space  to  space,  in  the  same 
manner  as  we  observe  under  the  skin.  When 
there  is  suppuration,  the  matter  is  found  in 
circumscribed  collections,  rather  than  in 
sinuses,  or  canals ; and,  unless  in  a very  rare 
case,  no  mortified  tissue  can  be  discovered 
beneath  the  fascia.  The  arteries  and  veins 
are  sometimes  thickened  or  increased  in  size ; 
but  in  dissecting  them,  this  appearance  is 
found  to  depend  on  the  thickening  of  their 
external  layers,  and  on  their  vicinity  to  the 
larger  lymphatic  vessels. 

If  the  disease  has  existed  for  any  time,  the 
blood  is  in  general  very  fluent,  abounding  in  se- 
rum of  a reddish  rather  than  a dark  colour.  The 
few  coagula  which  are  found  in  the  nervous 
system  are  diffluent,  and  frequently  mixed  with 
yellow  grains.  When  polypiform  concretions 
are  found  in  the  arterial  system  they  are  also 
more  pliable  than  those  met  within  persons 
who  die  of  diseases  purely  inflammatory  ; 
they  are  also  less  homogeneous,  and  they  fre- 
quently present  yellow,  black,  white,  and  red 
fasciculi.  Pus,  however,  has  not  been  found 
either  in  the  ventricles  or  the  great  vascular 
trunks. 

Abscesses  are  but  very  rarely  discovered  in 
the  parenchymatous  organs,  and  those  which 
are  found  in  the  liver  and  lungs  are  more 
numerous  than  large.  When  angeioleucitis 
has  had  its  source  in  a cancerous  affection  we 
find  instead  of  them,  concrete  masses;  sero- 
purulent  effusion  in  the  pleura,  in  the  perito- 
neum, in  the  articulations,  partial  inflammation 
of  the  viscera,  with  hepatization  and  infiltra- 
tion of  pus,  are  also  frequently  observed.  The 
brain  seldom  exhibits  any  appearance  of 
lesion  ; and  in  the  stomach  and  intestines  the 
traces  of  inflammation  are  extremely  faint. 
The  follicles  and  agglomerate  patches  of 
Peyer  are  neither  enlarged  nor  ulcerated  ; 
and  if  any  ulceration  is  perceptible,  it  is  found 
rather  in  the  neighbourhood  of  the  large  in- 
testines and  the  rectum.  On  the  whole,  the  in- 
ternal lesions  found  after  death  are  often  very 
disproportionate  to  the  symptoms  observed 
during  life.  The  same  remark  is  not  wholly 
inapplicable  to  the  local  lesions  ; for  we  often 
find  that  the  traces  of  inflammation  are  slight 
where  the  angeioleucitis  had  appeared  to  be 
severe.  The  lesions  found  after  death,  when 
caused  by  phlegmonous  erysipelas,  are  much 
more  profound. 

Treatment. — All  the  plans  of  treatment 
adopted  in  phlebitis,  erysipelas,  and  diffused 
phlegmon  have  been  resorted  to  in  inflamma- 
tion of  the  lymphatic  vessels  ; in  the  first 
place,  because  these  affections  have  been  mis- 
taken for  each  other  ; secondly,  because  as  an 
inflammation  it  would  seem  to  indicate  the 
use  of  the  usual  antiphlogistic  and  debilitating 
remedies ; and,  finally,  because  as  it  frequently 
disappears  spontaneously,  thus  offering  an  in- 
stance of  an  inflammation,  the  gravity  of 
which  presents  innumerable  shades,  the  prac- 
U 2 


292 


ANGE10LEUCITIS. 


titioner  is  easily  imposed  upon  on  the  score 
of  the  efficacy  of  the  means  employed.  It 
has  been  treated,  therefore,  variously  by  ab- 
stractions of  blood,  emollients,  blisters,  multi- 
plied incisions,  mercurial,  or  ioduretted  fric- 
tions, compression,  purgatives,  &c.  Expe- 
rience, however,  has  convinced  me  that  these 
different  resources  may  be  all,  either  useful  or 
insufficient ; and  that,  in  order  to  determine 
the  value  of  each  cf  them  in  particular,  we 
must  first  learn  to  distinguish  angeioleucitis 
from  every  other  form  of  inflammation. 

1°.  General  bleeding,  which  is  proper  in  the 
commencement  when  the  patient  is  young 
and  robust,  and  there  is  fever  present,  is  use- 
less when  the  reaction  is  slight ; and  generally 
hurtful,  when  the  period  of  suppuration  has 
arrived,  and  at  all  times  in  the  majority  of 
aged  persons,  or  of  those  whose  constitutions 
are  worn  out.  Leeches  applied  in  consider- 
able numbers  over  the  sites  of  the  inflamma- 
tion, are  either  useful  or  hurtful  under  simi- 
lar circumstances.  When  applied  towards 
the  root  of  a limb,  in  the  vicinity  of  the  en- 
gorged ganglions,  they  will  be  often  found 
sufficient,  for  this  simple  reason,  that  rest,  regi- 
men, and  simple  external  applications  will 
cure  angeioleucitis  in  a vast  number  of  cases, 
and  when  attacked  in  the  first  stage. 

2°.  Emollient  poultices  applied  over  the 
solutions  of  continuity,  and  compresses  of  the 
same  kind  over  the  erysipelatous  streaks, 
which  are  the  only  proper  topical  applications, 
while  the  patient  is  kept  to  the  antiphlogistic 
plan,  are  of  themselves  but  of  little  value 
when  the  disease  is  deep  and  extensive.  Pur- 
gatives, in  the  beginning,  aggravate  the  mis- 
chief ; they  are  useful  only  in  the  subsequent 
stages,  and  then  merely  as  accessory  means. 

3°.  I have  tried  blisters  : when  employed 
in  the  usual  way,  they  are  altogether  incapable 
of  extinguishing  or  stopping  the  inflammation. 
Their  action,  when  applied  over  the  promi- 
nent points  of  the  indurated  masses,  is  limited 
to  the  hastening,  or  determining  the  suppura- 
tion or  the  resolution,  which  till  then  seemed 
uncertain.  When,  on  the  other  hand,  I have 
employed  them  to  an  extent  that  would  really 
seem  monstrous,  the  effects  produced  have 
been  almost  miraculous.  I am  not  afraid,  for 
example,  to  envelope  the  whole  limb,  from 
the  shoulder  to  the  fingers,  or  from  the  groin 
to  the  knee,  and  from  the  knee  to  the  toes. 
The  general  and  local  symptoms  are,  by  this 
treatment,  arrested  so  rapidly,  that  in  a week 
or  two,  a resolution  which  could  scarcely  have 
been  expected,  is  effected.  This  plan  of 
treatment  may  justly  be  considered  as  heroic. 

4°.  It  will  serve  no  good  purpose  to  riddle 
the  part  with  long  and  deep  incisions  before 
suppuration  is  established.  As  soon  however 
as  the  matter  can  be  ascertained  to  exist,  issue 
must  be  freely  given  to  it  at  once  : the  object 
now  is  to  get  rid  of  the  secreted  matter,  and 
not,  as  in  phlegmonous  erysipelas  to  prevent 
suppuration.  Frictions  with  iodine  are  pro- 
per only  towards  the  end,  and  where  indura- 
tion is  most  to  be  dreaded. 


5°.  When  the  pain  is  very  intense,  lotions 
containing  laudanum,  or  any  other  narcotic 
ingredient  may  be  of  use  to  palliate  ; but 
they  possess  in  reality  no  curative  virtue. 

6°.  As  yet,  I have  employed  cold  water 
only  in  two  cases.  The  inflamed  part  was 
covered  with  compresses,  which  were  main- 
tained by  a bandage  for  two  days.  They 
were  kept  continually  wet  with  water  at  the 
ordinary  temperature,  in  the  same  way  as  I 
have  been  long  in  the  habit  of  treating  various 
wounds  ; but  the  pain  and  swelling  increased 
to  such  a degree,  that  1 was  compelled  to 
give  up  its  use.  A little  reflection  will  suffice 
to  convince  us  that  an  inflammation  which 
occupies  so  many  distinct  points,  and  which 
is  scattered  in  patches,  filaments,  and  cores, 
situated  at  various  depths,  can  but  very  rarely 
be  checked  by  topical  refrigerants.  We  have 
therefore  to  examine  the  effects  of  compres- 
sion and  mercurial  inunctions. 

7°.  If  the  angeioleucitis  be  superficial,  and  ex- 
tend more  in  surface  than  depth,  compression 
properly  applied  may  effect  a resolution  in  a 
few  days,  when  it  is  possible  to  make  the 
pressure  over  all  the  affected  points,  and  pro- 
vided no  suppuration  has  yet  taken  place. 
Under  different  circumstances,  it  will  in  gene- 
ral prove  useless,  and  possibly  aggravate  the 
mischief. 

But  there  can  be  no  doubt  of  its  efficacy, 
on  the  other  hand  when  the  purulent  collec- 
tions have  been  opened,  and  the  tumefaction 
and  inflammatory  doughyness  begin  to  assume 
some  of  the  characters  of  oedema. 

8°.  While  I was  endeavouring  to  reconcile 
results  so  contradictory  as  those  which  different 
practitioners  have  said  they  had  obtained  by 
mercurial  inunction  in  the  treatment  of  ery- 
sipelas, it  struck  me,  that  my  object  would  be 
realized  by  supposing  that  this  mode  of  treat- 
ment, which  is  really  valuable  when  applied 
to  inflammation  of  the  lymphatics,  might  be 
wholly  useless  in  the  inflammations  of  the 
skin  and  cellular  tissue,  strictly  so  called.  On 
this  point,  the  presumption  has  hitherto  been 
but  imperfectly  sustained  by  facts.  The  tu- 
mefaction of  the  ganglions,  the  red  streaks, 
and  bands  of  the  skin,  and  the  pain  of  the  part 
have  constantly  diminished  from  the  first  day, 
under  the  influence  of  the  mercurial  ointment. 
The  same  thing  was  remarked,  as  regarded 
the  general  tumefaction,  and  the  other  phe- 
nomena of  inflammation,  in  three  patients  in 
whom  the  resolution  appeared  to  have  been 
produced  by  the  remedy  ; but  in  twelve  other 
cases,  the  suppuration  took  place  in  the  same 
manner  as  it  occurs  under  the  other  modes  of 
treatment  which  are  so  much  extolled.  Pos- 
sibly, however,  I might  have  the  right  to  con- 
clude, from  the  trials  I have  made  of  it,  that 
mercurial  inunction  acts  as  a powerful  discu- 
tient  on  the  inflamed  lymphatic  vessels  and 
ganglions,  although  it  will  have  but  little 
effect  against  the  concomitant  inflammation  of 
the  interposed  tissues.  I must  acknowledge, 
however,  that  we  must  still  refer  to  expe- 
rience on  this  point.  I can,  however,  say 
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with  certainty  that  the  mercurial  ointment 
has  no  other  effect  than  that  oi  soiling  the 
linen  in  simple  erysipelas,  and  that  its  efficacy 
in  angeioleueitis  is  very  doubtful. 

I subjoin  the  plan  of  treatment  which  has 
appeared  to  me  to  be  the  most  successful.  If 
any  wound  exist,  whether  it  be  recent  or  of 
long  standing,  it  is  covered  with  a thick  poul- 
tice : if  there  be  any  arterial  reaction,  recourse 
is  had  to  general  bleeding  ; the  quantity  abs- 
tracted to  be  somewhat  considerable  ; to  be 
followed  up  by  the  use  of  a tepid  bath  for  an 
hour ; twenty  or  thirty  leeches  are  applied 
round  the  wound,  when  it  appears  red  and 
swollen.  After  these  means,  compression 
with  a roller  will  be  of  use  ; its  action  will  be 
promoted  by  wetting  it  several  times  during 
the  day  with  some  resolvent  fluid.  Cold  wa- 
ter perhaps  would  answer  very  well  in  this 
way.  If  compression  is  not  followed  by  the 
desired  effect,  mercurial  inunction  is  indicated. 
The  plan  I pursue  is  to  have  two  drachms 
rubbed  in  three  times  in  twenty-four  hours, 
over  the  entire  extent  of,  and  a little  beyond, 
the  painful  region.  When  the  skin  becomes 
surcharged  with  the  ointment,  it  is  easy  to 
clear  it  again  by  means  of  a little  oil,  and  then 
a second  bath  is  taken.  As  soon  as  any  fluc- 
tuation can  be  detected,  no  matter  how  ob- 
scure at  any  point,  the  bistouri  must  be  made 
use  of  at  once,  all  these  abscesses  requiring  to 
be  largely  and  promptly  opened.  At  this 
stage,  recourse  may  again  be  had  to  poultices 
over  the  suppurating  points,  and  to  compres- 
sion, if  the  form  of  the  part  will  allow  it. 
When  resolution  does  not  take  place,  and  the 
suppuration  is  tardy,  it  will  be  right  to  em- 
ploy blisters.  They  may  be  applied  in  suc- 
cession, or  simultaneously  over  the  points 
where  the  inflammation  was  most  intense,  and 
which  are  still  the  most  engorged.  The  larger 
the  blisters,  the  more  certain  their  good 
effects,  acting  either  as  the  best  maturatives, 
or  the  best  resolvents  that  I know  of.  In 
many  such  cases,  I can  speak  decidedly  as  to 
their  good  effects ; having  succeeded,  in  a little 
time,  by  means  of  them,  either  in  dispersing 
or  producing  suppuration  in  masses  which 
seemed  to  be  unalterably  indurated.  When 
there  is  delirium,  or  great  agitation,  I also 
employ  them  from  the  beginning  ; arranging 
them  in  such  a manner  as  to  cover  over  the 
whole  of  the  diseased,  together  with  some  of 
the  sound  parts.  They  are  removed  in 
twenty-four  hours  with  the  epiderm,  and  the 
exposed  parts  are  powdered  with  camphor, 
in  order  to  protect  the  urinary  passages.  The 
dressing  is  completed  with  simple  ointment 
spread  on  bibulous  paper.  Mercurial  inunction 
and  compression  may  be  conjoined  with  these 
means  after  a few  days. 

A purgative  every  third  or  fourth  day,  for 
a week  or  two,  towards  the  decline  of  the 
disease,  will  be  found  useful.  But  medicines 
of  this  class  should  be  carefully  avoided  if 
diarrhoea  or  other  signs  of  visceral  irritation 
be  present.  At  a still  later  period,  when  the 
wounds  cease  to  suppurate,  it  is  sometimes 


imperative  to  have  recourse  to  friction  with 
the  ioduretted  ointment,  on  account  of  the 
doughyness  and  induration  which  often  per- 
sist in  several  points.  Frictions,  with  small 
quantities  of  mercurial  ointment,  deserve  the 
preference  when  the  induration  is  extensive  ; 
and  compression  would  be  still  better  when 
it  is  possible  to  apply  it.  The  use  of  the  tepid 
bath  is  of  great  value.  It  need  scarcely  be 
added,  that  from  beginning  to  end,  the  parts 
should  be  kept  at  rest,  and  that  the  regimen 
and  diluents  should  be  regulated  according  to 
the  state  of  the  bowels,  and  the  degree  of 
general  reaction.  The  wounds,  ulcers,  and 
eschars  resulting  from  angeioleueitis  require 
the  same  treatment  as  under  any  other  cir- 
cumstances. 

Chronic  angeioleueitis. — In  the  chronic  form, 
the  inflammation  of  the  lymphatic  vessels  pre- 
sent characters  so  very  different  from  those 
of  the  acute  angeioleueitis,  that  it  is  every 
where  described  under  other  appellations. 
As  it  forms,  at  least,  an  element,  if  not  the 
principal  lesion  in  a vast  number  of  the  chro- 
nic diseases  of  the  skin,  it  will  come  more 
properly  into  the  description  of  those  dis- 
eases, but  more  especially  in  that  of  Elephan- 
tiasis. 

(A If.  A.  L.  iff.  Velpeau.') 

ANKLE, SURGICAL  ANATOMY  OF. 
This  word  has  seldom  been  clearly  defined  by 
anatomists  or  lexicographers,  and  for  this 
reason  has  often  been  imperfectly  understood 
or  improperly  employed1. 

1 Dr.  Hooper  and  Dr.  Joseph  Fox  have  omitted 
this  word  in  their  Medical  Dictionaries;  Dr.  Rees’s 
Cyclopaedia  Britannica,  and  Dr.  Todd’s  Cyclopaxlia  of 
Anatomy,  both  commence  the  article  thus:  “Ankle, 
Surgical  Anatomy  op,  Joint  of,”  &e.  without  ex- 
plaining the  meaning  of  that  word.  In  popular  lan- 
guage, this  expression  is  often  applied  to  the  lowest 
and  thinnest  part  of  the  leg,  just  above  the  malleole  ; 
more  frequently  it  is  used  to  denote  the  joint  which 
unites  the  leg  to  the  foot.  This  is  Dr.  Nathan  Bailey’s 
and  Dr.  S.  Johnson’s  definition.  Wiseman,  one  of 
our  best  early  chirurgical  waiters,  often  employs  it  in 
this  sense,  and  his  example  has  been  followed,  more  or 
less,  down  to  the  present  day;  nevertheless,  this  ex- 
pression, which  is  as  clear  as  it  is  precise,  has  been 
rendered  obscure  by  authors  applying  it  to  the  malle- 
oli, and  distinguishing  them  by  the  expression  of 
outer  and  inner  ankles.  Wiseman  and  other  authors 
make  use  of  a still  more  objectionable  expression, — 
such,  for  instance,  as  Ankle-bone,  Ankle-bones. 
With  a view,  no  doubt,  of  putting  an  end  to  all  ambi- 
guity, medical  writers  formed  the  compound  word 
Ankle-joint,  which  is  also  an  imperfect  denomination. 
Ankle,  according  to  its  most  common  acceptation, 
meaning  the  tibio-tarsal  articulation,  it  is  evident  that 
ankle-joint  gives  no  additional  strength  or  precision  to 
the  word,  but,  on  the  contrary,  merely  commits  tau- 
tology; it  is  the  same  as  saying,  the  joint  of  the  joint 
which  unites  the  leg  to  the  foot : this  word  has  ano- 
ther inconvenience;  it  supposes  a difference  between 
ankle  and  ankle-joint,  which  difference  is  nowhere  to 
be  found.  The  origin  of  this  word  is  also  unsettled  : 
according  to  Samuel  Johnson  it  is  derived  from  the 
Anglo-Saxon  ancleop , or  from  the  Dutch  anckel.  As 
Johnson,  however,  was  totally  ignorant  of  all  the 
Northern  European  languages,  but  slight  reliance  can 
be  placed  on  his  Teutonic  derivations  ; as  regards  the 
word  ankle,  Dr.  Johnson  differs  with  Bailey,  who 
says  that  it  is  taken  from  Anglo-Saxon  ancleop , or 
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As  no  natural  boundaries  circumscribe  the 
region  of  the  ankle,  artificial  ones  are  assigned 
to  it ; it  may  be  said  to  comprehend  all  those 
parts  situated  two  fingers’-breadth  below,  and 
the  same  distance  above,  the  lowyest  part  of 
the  extremity  of  the  tibia  and  fibula.  In  this 
small  space,  objects  of  the  highest  practical 
interest  present  themselves.  The  diseases 
to  which  the  ankle  is  liable  are  extremely  nu- 
merous, very  complicated,  often  highly  dan- 
gerous, and  very  difficult  of  diagnosis. 


Fig.  97. 


Fig.  97  represents  the  exact  form  of  the  hones  of  the 
ankle , viewed  from  the  external  side.  The  subject 
from  whom  this  foot  was  taken,  was  a young  female 
adult  whose  limbs  were  extremely  well  formed,  a, 
the  fibula ; b b,  the  lower  extremity  of  the  fibula  or  its 
epiphysis,  the  bone  not  being  completely  ossified  where 
the  transverse  line  passes  across ; c,  the  tibia ; d d,  the 
epiphysis  or  lower  extremity  of  the  tibia,  the  trans- 
verse line  indicates  its  extent ; e e e,  the  astragalus, 
which  has  four  distinct  articulations,  one  above,  ivith 
the  tibia,  one  lateral  with  the  fibula,  one  below  with  the 
os  calcis,  and  one  before  with  the  scaphoid  bone ; t f 
os  calcis  or  heel-bone  ; g,  scaphoid  bone  ; h,  the  cuboid 
bone,  which  is  a little  out  of  its  place  ; in  preparing 
this  foot  the  cuboid  was  allowed  to  separate  from  the 
os  calcis,  it  is  therefore  slightly  depressed,  and  too  far 
from  the  scaphoid  and  calcis ; i,  j,  the  third  and 
second  cuneiform  bones ; k,  l,  m,  n,  the  metatarsal 
hones. 

As  many  valuable  rules  for  the  performance 
of  surgical  operations  may  be  derived  from  an 
accurate  knowledge  of  the  outward  forms  of  the 
human  body,  we  feel  it  necessary  to  pay  pecu- 


from  the  Danish  ankle  (not  Dutch).  It  is  rather 
singular  that  both  these  lexicographers  should  have 
written  this  last  word  differently  and  incorrectly, 
especially  so  as  the  one  copied  the  other.  In  the 
Danish  language  the  word  is  spelt  ankel  (not  anckel  or 
ankle),  and,  according  to  its  present  anatomical  sense, 
always  means  the  malleoli ; it  is  the  knochel  of  the 
German,  and  the  cheville  du  pied  of  the  French.  In 
the  Dutch  it  is  written  “ de  enkel."  If  the  word  be 
derived  from  the  Anglo-Saxon,  it  ought  to  he  written 
with  a c;  if  from  the  Danish  with  a k;  at  present  its 
orthography  is  quite  unfixed,  no  good  reason  having 
been  given  why  one  or  the  other  should  in  preference 
he  used ; hut  whether  the  word  be  of  Danish  or  Anglo- 
Saxon  origin,  it  is  easy  to  show  that  anatomists  have 
not  often  given  a clear  definition  of  it : we  take,  for 
instance,  a very  popular  work  on  anatomy,  where,  at 
p.  6o,  we  read  the  following  lines  : — “ The  lower  head 
of  the  fibula  is  broad  and  flat,  and  is  let  pretty  deep 


liar  attention  to  this  subject,  which  has  not 
yet  attracted  all  the  attention  it  deserves. 

The  reader  will  bear  in  mind  that  as  the 
outward  forms  are  easily  altered  by  a change 
in  the  position  of  the  parts,  we  shall  always 
describe  the  ankle  region  as  it  is  when  the 
leg  is  nearly  at  right  angles  with  the  foot,  as 
in  the  vertical  and  standing  position,  and  that 
our  description  is  drawn  from  the  male  adult 
of  ordinary  stature ; many  inaccuracies  will 
thus  be  avoided,  which  from  not  having  at- 
tended to  these  preliminary  considerations 
have  found  their  way  into  works  which  treat 
of  this  subject. 

The  ankle  region  connects  the  leg  to  the 
foot,  and  presents  an  irregular  oval  form  ; 
four  projections  are  easily  observed  in  this 
region,  which  may  be  denominated  the  ante- 
rior, the  posterior,  and  the  two  lateral  pro- 
jections. The  diameter  of  these  four  oppo- 
site points  is  about  equal.  The  anterior  pro- 
jection is  most  prominent  towards  the  inside, 
and  is  formed  by  the  tendons  of  the  tibialis 
anticus,  extensor  longus  pollicis  pedis,  exten- 
sor digitorum  pedis,  and  peroneus  tertius 
muscles  ; and  not,  as  Mr.  Brenan  says,  by  the 
projection  of  the  astragalus.  In  very  muscu- 
lar persons  a slight  depression  is  visible  to  the 
eye  between  the  extensor  pollicis  and  digi- 
torum pedis  muscles  ; this  depression  is  felt, 
very  distinctly  by  the  linger.  On  the  inner 
side  of  the  tibialis  anticus  tendon,  the  finger 
recognises  a distinct  hollow  over  which  the 
large  or  internal  saphena  veins  and  nerves 
pass,  and  where  the  vein  may  be  securely 
fixed  for  bleeding,  especially  if  the  pressure 
be  directed  towards  the  edge  of  the  tibia. 
Many  surgeons  recommend  fixing  the  vein 
against  the  smooth  and  convex  surface  of  the 
internal  malleole,  where  it  generally  slips 
away  from  the  lancet.  On  the  outside  of  the 
peroneus  tertius  tendon  another  slight  hollow 
is  seen,  over  which  the  external  saphena  vein 
and  nerve  mostly  pass.  If  the  above-named 
muscles  be  put  into  action,  their  tendons  rise 
forwards,  are  much  more  prominent,  and  thus 
increase  the  antero-posterior  diameter  of  the 
region.  The  extensor  digitorum  and  pero- 
neus tertius  tendons  being  more  firmly  bound 
down  by  the  annular  ligament,  are  less  visible 
and  less  displaced. 


into  a socket  on  the  side  of  the  tibia ; together  they 
form  the  ancle-joint  for  receiving  the  bones  of  the 
foot.”  It  is  quite  evident  that  Mr.  Bell  here  tells  us 
that  the  ankle-joint  is  formed  by  the  fibula  and  the 
socket  in  the  side  of  the  tibia  ; no  doubt  also,  Mr.  Bell 
intended  to  say,  the  lower  part  of  the  fibula  with  the 
lower  part  of  the  tibia  form  the  ankle-joint.  At  page 
68,  however,  our  author  very  properly  increases  the 
number  of  bones  to  three — the  tibia,  fibula,  and  astra- 
galus— which  is  generally  the  definition  of  this  joint. 
Weitbrecht,  in  his  splendid  Treatise  on  Ligaments  (not 
yet  surpassed  by  recent  writers),  which  the  illustrious 
Haller  honoured  by  calling  “insigne  opus,”  very  pro- 
perly tells  us  that  this  articulation  is  not  entirely 
formed  by  these  three  bones.  We  have  followed  his 
example;  and  under  the  term  “ankle”  we  conrnrc- 
bend  all  those  parts  which  contribute  to  strengthen 
this  joint  and  region. 


Fig.  98. 
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Fig.  98  represents  the  anatomy  of  the  posterior  part  of 
the  ankle  region,  a,  os  calcis ; b,  the  tendo  A chillis  at 
its  narrowest  part , where  it  should  always  he  divided  ; 
c,  external  malleolus;  d,  internal  malleolus  ; e,  tibia  ; 
f fibula  ; g,  the  peroneus  longus  muscle  ; h,  its  ten- 
don, exposed  by  cutting  off  a portion  of  the  aponeu- 
rosis ; i,  the  external  or  posterior  saphena  vein  and 
nerve  behind  it ; j , flexor  digitorum  pedis  ; k,  its 
tendon  in  its  sheath ; l , tendon  of  the  tibialis  posticus 
muscle  ; to,  the  flexor  longus  pollicis  pedis,  covered  in 
part  by  the  posterior  tibial  nerve  and  vessels  ; n,  pos- 
terior tibial  nerve,  with  an  anterior  division  passing 
above  the  main  trunk ; o,  the  posterior  tibial  artery 
partly  covered  by  its  two  veins ; p p,  posterior  tibial 
veins. 

The  posterior  projection  is  formed  entirely 
by  the  tendo  Achillis  and  adipose  tissue ; 
the  narrowest  part  of  this  eminence  is  at 
about  one  inch  from  the  top  of  the  poste- 
rior extremity  of  the  os  calcis  ; it  is  here 
also  that  the  rupture  of  this  tendon  takes 
place,  and  where  the  surgeon  ought  al- 
ways to  divide  it  for  the  cure  of  club-foot. 
This  tendon  presents  a slight  curve,  which  is 
directed  towards  the  heel.  During  contrac- 
tion of  the  gastrocnemii  muscles  this  slight 
concavity  somewhat  disappears ; in  fact,  this 
projection  changes  its  form  at  every  motion 
of  the  ankle  ; in  the  perpendicular  posture  of 
the  leg,  the  tendo  Achillis  stands  out  from 
the  tibia  so  as  to  increase  the  depth  of  the 
hollow  spaces  on  each  side  of  it, — when  the 
knee  is  forcibly  bent  forwards  upon  the  foot, 
the  posterior  projection  is  much  diminished 


by  the  tendon  lying  close  upon  the  deep- 
seated  parts  of  this  region.  The  internal 
malleole  forms  the  inner  and  lateral  projection 
of  the  ankle ; its  broadest  part  measures 
about  one  inch  and  a half,  and  is  most  promi- 
nent at  its  lowest  part,  where  it  presents  a 
convex  and  regular  border,  bounded  below,  in 
all  its  extent,  by  a depression  which  may  very 
appropriately  be  termed  the  submalleolar  de- 
pression. The  posterior  border  of  this  pro- 
tuberance is  rather  acute  to  the  touch,  and 
forms  the  edge  of  the  groove  through  which 
the  tendon  of  the  posterior  tibial  muscle 
passes ; when  this  muscle  acts,  the  tendon 
rises  above  the  edge  of  the  tibia,  and  may  be 
followed  by  the  eye  an  inch  above  and  below 
the  lower  extremity  of  the  bone.  The  exter- 
nal malleole,  which  forms  the  outer  and  late- 
ral eminence,  is  the  most  prominent  of  the  re- 
gion ; its  shape  is  more  irregular  than  that  of 
the  opposite  malleole,  is  more  posterior  than 
it,  and  descends  lower,  giving  in  this  way 
considerable  strength  to  the  joint  by  wedging 
in  the  astragalus.  The  posterior  and  inferior 
extremity  of  this  bone  displays  a small  pro- 
jection which  hides  the  tendons  of  the  pero- 
neal muscles,  which  during  muscular  contrac- 
tion rise  much  above  the  level  of  the  fibula. 

Immediately  below  and  anteriorly  is  a 
constantly  well  marked  depression,  which  is 
bounded  above  by  the  extremity  of  the  fibula, 
below  by  the  extensor  digitorum  brevis,  out- 
wardly by  the  tendons  of  the  peroneal  mus- 
cles, which  are  made  very  apparent  by  putting 
their  muscles  into  action,  and  inwardly  by 
the  peroneus  tertius  ; this  hollow  corresponds 
to  the  space  between  the  astragalus  and  os 
calcis.  The  external,  or  small  saphena  vein, 
with  its  nerve,  generally  crosses  the  external 
malleole  obliquely  from  behind  forwards,  and 
passes  over  the  depression  above  described. 
Two  other  depressions  are  observed  between 
the  tendo  Achillis  and  malleoles  ; in  fact,  these 
bony  eminences  may  be  considered  as  the  cause 
of  all  the  depressions  which  we  observe  here  ; 
they  take  off  much  from  the  oval  form  of  the 
limb,  and  give  great  cast  to  the  region  ; they 
are  exceedingly  varied  in  their  size  and  incli- 
nation, and  determine  more  than  any  other 
part,  the  beauty  of  the  ankle.  The  outer  hol- 
low is  the  deepest,  owing  to  the  greater  or 
more  direct  projection  of  the  corresponding 
malleole.  The  external  saphena  vein  and  nerve 
sometimes  reach  the  upper  part  of  this  exca- 
vated surface.  The  internal  depression  be- 
tween the  tibia  and  tendo  Achillis,  although 
less  deep,  is  of  greater  importance  to  the 
surgeon,  on  account  of  the  posterior  tibial 
vessels  passing  through  this  hollow',  and  upon 
which  he  may  be  called  to  operate ; the  artery 
may  generally  be  felt  pulsating  in  about  the 
middle  of  this  space.  The  outward  forms  we 
have  endeavoured  to  describe,  are  beautifully 
represented  in  many  of  the  great  master- 
pieces of  Grecian  art.  The  Knife-grinder  or 
Slave,  the  two  Wrestlers  in  the  Tribune  of' 
Florence,  the  Dying  Gladiator  of  the  Capitol, 
the  Nile  and  Laocoon  of  the  Vatican,  the 
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Hercules  Farnese  of  Naples,  the  Discoboli 
of  the  Louvre,  &c.,  are  models  of  anatomical 
correctness,  which  we  may  in  vain  look  for 
in  the  most  perfect  specimens  of  modern 
sculpture. 


Fig.  99. 


situation , alivays  appears  so  very  high  up.  a,  the 
flexor  longus  pollicis  pedis , which  lies  directly  upon 
the  posterior  ligament , and  synovial  membrane  of  the 
joint , which  are  protected  by  it ; b , the  flexor  longus 
digitorum  pedis  also  lies  close  upon  the  joint ; be- 
tween these  two  muscles,  the  posterior  tibial  vessels  and 
nerves  pass  towards  the  foot ; c,  the  peroneus  longus 
muscle,  which  surrounds  the  back  part  of  the  fibula ; 
d,  the  tendon  of  this  muscle,  which  passes  in  the  groove 
formed  for  it  in  the  fibula,  lying  upon  the  tendon  of 
the  peroneus  brevis,  and  with  it  passes  into  the  sheath 
below  marked  l ; e,  tendon  of  the  tibialis  posticus 
muscle,  which  is  covered  by  tlw  flexor  digitorum  pe- 
dis muscle ; f the  tendon  of  the  flexor  digitorum 
muscle  exposed  by  cutting  open  its  vagina ; g,  tendon 
of  the  flexor  pollicis  pedis  ; hh,  the  articidation  of  the 
tibia  ; i,  the  peroneal  a rtery  ;j,  the  cartilaginous  semi- 
circular extremity  of  the  culcis,  upon  which  the  tendon 
A chillis  passes ; k,  the  posterior  extremity  of  the 
calcis  ; m,  the  lowest  and  most  prominent  part  of  the 
posterior  surface  of  the  astragalus ; this  projection 
may  generally  be  felt : between  the  spaces  which  are 
formed  by  the  separation  of  the  muscles , a quantity 
of  adipose  tissue  exists. 

The  skin  which  covers  the  ankle  presents 
but  slight  differences  to  the  surgeon’s  eye. 
It  is  thinner  upon  the  surface  of  the  malleoles 
than  elsewhere,  more  extensible  and  more 


easily  folded  in  front  than  in  any  other  part ; 
it  is  less  extensible  upon  the  inner  than  upon 
the  outer  ankle,  owing  to  the  skin  being  more 
firmly  connected  to  the  fascia  beneath  by 
fibrous  tissue,  which  is  inserted  into  the  plan- 
tar aponeurosis.  As  in  the  vicinity  of  all 
other  joints,  where  constant  flexion  and  exten- 
sion occurs,  it  presents  transverse  folds  or 
rugae  before  and  behind  the  ankle  ; in  both 
these  aspects  also,  it  is  thicker  than  else- 
where, especially  in  front,  and  among  the 
working  classes,  in  whom  accidental  bursae 
mucosae  are  here  sometimes  observed. 

The  skin  lying  immediately  upon  the  hard 
and  resisting  surface  of  the  malleoles  is  fre- 
quently exposed  to  injuries  from  blows,  or  by 
fractures  of  those  bones  ; varicose  veins,  by 
ulcerating,  often  produce  sores  in  this  region, 
which  are  very  troublesome  and  difficult  to 
heal.  In  all  operations  upon  the  ankle  region, 
and  particularly  above  the  malleoles,  the  sur- 
geon should  always  remove  as  little  skin  as 
possible,  for  wounds  are  constantly  more 
difficult  to  cure  in  proportion  to  the  degree 
of  tension  and  motion  of  the  integuments.  In 
consideration  of  the  transverse  rugae  in  front 
of  the  ankle,  Mr.  Brenan  advises  in  opening 
this  part  to  discharge  matter,  to  make  the  in- 
cision transversely ; but  as  there  is  much 
flexion  and  extension  in  this  part,  the  lips  of 
the  wound  are  much  more  liable  to  be  sepa- 
rated when  we  make  a transverse,  than  a ver- 
tical incision. 

In  order  to  avoid  large  superficial  veins  in 
our  operations  upon  the  ankle  (as  in  every 
other  part),  the  surgeon  should  always  apply 
a bandage  round  the  leg,  when  the  veins  will 
become  apparent,  and  their  exact  situation 
may  be  noted  down,  by  marking  their  course 
with  ink  ; by  proceeding  thus,  many  veins 
can  be  spared  which  surgeons  are  every  day 
wounding  unnecessarily. 

The  sub-cutaneous  cellular  and  adipose 
tissue  of  the  ankle  is  bound  down  in  front  or 
connected  by  means  of  aponeurotic  fibres  to 
the  annular  ligament,  and  thus  any  great 
accumulation  of  fat  in  this  situation  is  pre- 
vented, which  would  evidently  impede  the 
motions  of  the  foot  and  ankle  ; for  this  reason 
also,  in  children,  and  fat  persons,  a transverse 
furrow  seems  to  pass  across  the  ankle,  just 
below  the  lower  extremity  of  the  tibia  ; the 
adipose  tissue  rising  above  and  below  this 
furrow,  renders  it  still  more  remarkable.  The 
submalleolar  depressions  also  contain  adipose 
and  cellular  tissue,  which  is  here  also  liable  to 
be  the  seat  of  oedema.  The  greatest  quant  ity  of 
adipose  tissue  is  found  near  the  tendo  Achillis, 
and  in  the  posterior  lateral  furrows,  especially 
in  females,  where,  by  its  great  accumulation, 
it  produces  many  changes  in  the  forms,  and, 
when  in  excess,  completely  destroys  the 
beauty  of  their  outlines.  It  is  not  the  object 
of  surgical  anatomy  to  describe  the  minute 
and  superficial  vessels  and  nerves  which  are 
found  in  this  region.  The  surgeon  should, 
however,  endeavour  to  avoid  the  musculo-cu- 
taneous  nerve,  which  passes  before  the  ankle, 
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having  first  divided  into  two  or  more  branches 
which  below  the  joint  anastomose  together  by 
oblique  communications. 

The  fascia  or  aponeurosis  of  the  ankle  re- 
gion is  the  continuation  of  the  same  subcuta- 
neous envelop  of  the  leg  ; its  office  is  simi- 
lar. to  keep  each  part  in  its  proper  place  ; 
but  as  there  is  more  danger  of  displacement 
of  the  numerous  tendons  in  this  situation,  so 
the  fascia  is  much  stronger,  and  by  dividing 
into  several  layers  forms  complete  sheaths 
through  which  these  tendons  pass.  Although 
these  tendons  are  so  firmly  bound  down  by 
their  vagime,  yet,  by  great  muscular  contrac- 
tion, these  have  been  ruptured,  and  thus  have 
the  tendons  been  displaced.  Wilson  was  par- 
ticularly fortunate  in  seeing  several  such  cases, 
and  this  led  him  to  speak  of  this  accident  as  a 
common  occurrence,  while  few  other  authors 
speak  of  it.  When  the  peronei  tendons  slide 
over  the  fore  part  of  the  fibula,  their  action,  says 
he,  “ is  changed  ; in  this  new  situation  their 
action  on  the  foot  will  be  to  bend  it  on  the  leg, 
when  in  their  natural  position,  it  was  to  extend 
it he  adds, “ that  these  tendons  may  easily  be 
pushed  into  their  proper  places,  if  done  soon 
after  the  accident,  but  if  not  done  early,  they 
form  a new  groove  on  the  fore  part  of  the 
bone,  and  the  old  one  is  filled  up,  or  other- 
wise so  altered  that  it  cannot  again  receive 
them  ; and  thus  the  pain  and  lameness  may 
continue  for  life.”  “ I have  seen,”  he  con- 
tinues, “ this  occurrence  in  the  living  body 
early  enough  to  return  the  tendon.”  In 
another  case,  when  this  could  not  be  effected, 
he  recommended  the  removal  of  a portion  of 
the  tendon,  which  was  done,  and  followed  by 
no  inconvenience.  The  same  anatomist  saw 
two  or  three  subjects  in  the  dissecting-rooms, 
which  presented  similar  displacements  of 
these  tendons.  “ The  tendons  which  pass 
behind  the  inner  ankle  are  liable  to  a like 
displacement.”  Dr.  Adams  (Dr.  Todd’s  Cy- 
clopaedia of  Anatomy,  Art.  Ankle)  has  seen 
one  instance  of  this  displacement  and  several 
of  the  former. 

An  accurate  knowledge  of  these  sheaths, 
which  often  inflame,  and  require  opening  by 
the  knife,  is  indispensable  to  the  practitioner : 
ignorance  of  this  subject  frequently  leads  to 
disastrous  consequences  *.  If,  for  instance, 
where  matter  is  pent  up,  an  incision  be  made 
on  the  inside  of  these  sheaths  without  pene- 
trating them,  little  or  no  relief  will  be  obtained ; 
the  pus  still  remains  in  the  vaginae  of  these 
tendons. 

All  the  tendons  in  this  region  are  provided 
with  sheaths,  which  are  lined  where  much 
friction  exists  with  synovial  membranes  or 
burs®  mucosae,  which,  by  their  great  smooth- 
ness, contribute  much  to  the  facility  of  motion. 
These  membranes  are  frequently  diseased  ; 
sometimes  they  are  distended  by  fluid  forming 

i In  suppuration  of  the  synovial  membranes  it 
sometimes  happens  that  the  tendons  slough  away.  M. 
Roux  saw  the  peronei  tendons  come  away  in  a severe 
case  ol  inflammation  of  the  foot  and  synovial  mem- 
brane. 


tumours  in  different  parts  of  the  ankle,  accord- 
ing to  their  situation  ; this  is  the  most  inno- 
cent of  the  affections  to  which  they  are  liable ; 
they  may  generally  be  cured  by  applying 
sudden  and  powerful  pressure,  sufficient  to 
rupture  the  bursa ; the  fluid  then  becomes 
absorbed.  These  tumours  frequently  present 
some  difficulty  of  diagnosis  to  the  practitioner, 
where  they  are  deep-seated,  and  especially 
when  he  is  not  familiar  with  the  precise  situ- 
ation of  the  bursae.  Despite  of  the  assidu- 
ous and  extensive  cultivation  of  anatomy,  some 
parts  of  the  human  body  attract  but  little 
notice  ; of  this,  the  bursae  mucosae  offer  us 
an  example.  Few  observations  appear  to  have 
been  made  regarding  these  membranes ; and 
the  best  work  which  we  have  upon  this  sub- 
ject, is  perhaps  still,  Alexander  Monro’s  valu- 
able treatise,  which  J.  C.  Rosenmiiller  trans- 
lated into  German,  in  1799.  It  is  also  rather 
singular  that  many  authors  have  given  repre- 
sentations of  these  bursae,  very  inferior  to 
those  which  are  found  in  the  above-named 
book.  Thus,  Caldani  in  his  large  engravings 
has  sometimes  copied  (plate  89)  Loder’s 
drawings,  which  are  very  inferior  in  correct- 
ness of  anatomy  to  those  of  Alexander  Monro. 
MM.  Bourgery  and  Jacob,  in  their  splendid 
work  on  anatomy,  have  not  done  justice  to 
this  part  of  the  subject.  The  best  way  to 
study  these  bursae  mucosae  is  to  inflate  them 
by  means  of  the  blow-pipe.  We  thus  obtain 
the  following  dimensions  : — At  the  inside  and 
front  of  the  ankle,  we  find  the  tendon  of  the 
tibialis  anticus  muscle,  which  is  generally 
covered  by  the  cellulo-adipose  tissue,  and  al- 
ways provided  with  a large  bursa  extending 
two  inches  above  the  lowest  part  of  the  inter- 
nal malleole,  and  one  inch  below  the  same 
part ; its  length  is  sometimes  much  greater, — 
when  amply  distended,  its  width  is  nearly  an 
inch : the  anterior  annular  ligament,  which 
furnishes  this  bursa  with  a sheath,  does  not 
bind  it  down  so  tightly  as  it  does  the  other 
bursa  of  this  region  ; the  finger  may  easily 
appreciate  the  distension  of  the  bursa  through 
the  skin.  These  synovial  membranes  are 
generally  inserted  along  the  posterior  border 
of  the  tendons,  but  not  throughout  their  ex- 
tent, leaving  here  and  there  small  spaces, 
which  are  mostly  of  a semicircular  form  ; at 
each  extremity,  these  membranes  present  dis- 
tinct folds,  which  surround  the  tendons,  and 
sometimes  part  of  the  muscle.  These  attach- 
ments explain  why  the  slightest  motion  pro- 
duces such  acute  pain  in  cases  of  inflammation 
of  these  bursae. 

The  extensor  pollicis  pedis  tendon  is  sur- 
rounded by  a large  synovial  membrane  which 
measures  three  inches  in  length  and  nearly 
one  inch  in  breadth.  I have  seen  this  bursa 
measure  four  inches  and  a half  in  length  ; it 
does  not  reach  so  high  up  the  leg  as  the  one 
just  described,  but  extends  much  further  be- 
low, sometimes  to  within  one  inch  and  a half 
of  the  articulation  of  the  great  toe ; the 
sheath  which  the  annular  ligament  forms  for 
this  tendon  is  strong  and  binds  it  down,  so 
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that  the  bursa  when  distended  is  felt  more 
easily  above  and  below  the  annular  ligament, 
than  at  its  middle,  where  it  otters  its  greatest 
thickness. 

The  anterior  tibial  artery  with  its  veins  and 
nerve  passes  down  towards  the  foot,  first 
close  behind  this  bursa  of  the  extensor  longus 
pollicis  pedis,  then  towards  its  outer  side  just 
before  it  reaches  the  inner  side  of  the  exten- 
sor brevis  digitorum  pedis;  in  this  situation 
the  artery  may  be  tied  without  injuring  the 
bursae,  if  great  care  be  taken.  If,  on  the  con- 
trary, this  vessel  be  laid  bare  while  it  passes 
behind  the  strongest  portion  of  the  annular 
ligament,  or  even  above  it,  as  many  anatomists 
recommend  with  the  idea  of  avoiding  the 
bnrsa,  invariably  the  synovial  membrane  of 
the  extensor  pollicis,  or  of  the  extensor  com- 
munis digitorum  pedis,  will  be  wounded.  In 
laying  stress  upon  the  danger  of  injuring  these 
bursae  which  are  situated  near  the  artery,  we 
do  not  wish  to  create  difficulties  for  the  young 
operator,  but  merely  to  prove  that  an  imper- 
fect knowledge  of  the  situation  and  extent  of 
these  bursae  has  caused  many  errors.  For 
I am  well  aware  that  this  vessel  has  been  tied 
several  times  when  no  doubt  the  bursa  has 
been  opened,  and  without  endangering  the 
patient’s  life.  Besides,  many  cases  exist,  where 
from  accidents,  the  synovial  membranes  have 
been  severely  wounded,  and  the  patients  have, 
nevertheless,  promptly  recovered.  Very 
lately,  an  opportunity  occurred  of  witnessing 
a severe  injury  of  this  sort  in  my  friend  M. 
Donne,  the  laborious  and  intelligent  author 
of  some  interesting  papers  on  microscopical 
observations,  who,  while  washing  his  feet,  fell 
through  the  vase,  and  thus  had  both  his 
peronei  tendons  divided  low  down  ; he  reco- 
vered their  use  perfectly. 

The  extensor  L.  digitorum  pedis  and  pero- 
neus  tertius  tendons  pass  in  the  same  sheath, 
and  are,  therefore,  provided  with  a common 
bursa,  which  is  the  broadest  and  shortest  in 
the  region ; it  is  about  two  inches  long,  ex- 
tends one  inch  above  the  extremity  of  the 
malleole,  and  below,  as  far  as  the  separation 
of  the  tendons  one  from  the  other.  When 
distended,  it  is  visibly  bound  down  by  the 
anterior  annular  ligament,  to  which  it  is  so 
adherent  that  it  cannot  be  easily  detached  ; 
as  this  ligament  forms  a sort  of  strangulation 
about  the  middle  of  the  bursa,  the  surgeon 
should  always  examine  above  and  below  this 
point,  when  he  suspects  an  accumulation  of 
fluid.  The  three  bursae  just  described  are 
constantly  found  in  this  region  ; others,  or 
accidental  bursae,  are  sometimes  discovered 
in  this  part.  A superficial  or  subcutaneous 
bursa  mucosa,  lying  upon  the  extensor  pollicis 
and  digitorum  pedis  is  here  met  with  in  cases 
where  considerable  pressure  has  existed  above 
the  part ; whether  these  accidental  bursa?  are 
of  the  same  nature  as  the  others,  I am  not  at 
present  prepared  to  decide  ; however,  this 
bursa  is  about  one  inch  in  length.  Another 
irregular  or  accidental  bursa  is  sometimes 
situated  upon  the  astragalus  or  scaphoid  bone. 


produced  probably  also  by  pressure.  In  the 
posterior  side  of  this  region  we  find  four  more 
bursae  mucosa?,  which  are  situated  more 
deeply  than  those  in  front.  The  tendon  of 
the  tibialis  posticus  muscle,  which  is  the 
first  we  discover  on  the  inner  side  of  the 
ankle,  is  enveloped  by  a bursa  mucosa  which 
reaches  four  inches  above  the  lower  extremity 
of  the  malleole  ; when  distended,  the  finger 
may  feel  it  distinctly  through  the  integuments  ; 
it  rises  above  the  edge  of  the  tibia.  The 
flexor  longus  digitorum  pedis  bursa  envelopes 
a portion  of  the  muscular  fibres  as  well  as  the 
tendon,  and  lies  partly  behind  the  posterior 
tibial  vessels  ; for  tins  reason  care  must  be 
also  taken  to  avoid  injuring  it. 

The  flexor  longus  pollicis  pedis  bursa  covers 
about  an  inch  of  its  fibres  before  its  tendon 
passes  the  strong  vagina;  this  bursa  is  ex- 
tremely thin,  and  lies  immediately  behind  the 
posterior  tibial  vessels  and  nerves ; great  care 
must  be  taken  not  to  injure  it  during  opera- 
tions upon  these  parts. 

Proceeding  outwards,  we  observe  the  bursa 
of  the  peronei  tendons,  which,  passing  in  one 
sheath,  have  only  one  synovial  membrane. 
This  bursa  is  large,  rises,  when  inflated, 
above  the  edge  of  the  fibula,  can  easily  be 
felt  by  the  finger,  and  extends  two  inches  and 
a half  above  the  lower  extremity  of  the  malle- 
ole.  In  examining  the  foot  of  a man  who  had 
fallen  from  a scaffold,  I perceived  along  the 
course  of  this  bursa,  a peculiar  sort  of  emphy- 
sematous crepitus  : by  carefully  studying  this 
sensation,  I concluded  that  it  was  produced 
by  a fluid  passing  under  the  fingers ; the  dis- 
section discovered  a fracture  of  the  calcis, 
rupture  of  the  bursa,  which  was  filled  with 
blood,  and  an  incomplete  fracture  of  the  ex- 
ternal malleole.  I feel  quite  persuaded  that 
minute  inspection  of  these  bursae  will  often 
lead  to  the  diagnosis  of  similar  fractures,  and 
assist  in  discovering  other  diseases.  A patient 
was  lately  sent  me,  that  I might  examine  his 
fore-arm,  when  a very  singular  crepitation  was 
observed,  which  seemed  to  extend  along  the 
course  of  the  long  muscles  of  the  thumb,  and 
was  probably  caused  by  fluid  in  their  bursa 
which  lies  above  the  radius. 

Fig.  100. 

Fig.  100  is  a vertical  sec- 
tion of  the  hones  of  the 
ankle,  a,  the  os  calcis  ; 
b,  the  astragalus ; c,  the 
epiphysis  of  the  filmla  ; 
d,  the  epiphysis  of  the 
tibia  ; e,  the  external  la- 
teral ligament , descend- 
ing from  the  fibula  to 
the.  os  calcis ; just  within 
it  the  line  is  prolonged 
to  show  the  interosseous 
ligament  connecting  the 
fibula  with  the  astraga- 
lus. The  interosseous 
ligament  is  also  seen 
connecting  the  astraga- 
lus and  os  calcis.  ISe- 
tween  d and  A,  the  in- 
ternal lateral  ligament  is  stretched  from  the  tibia  to 
the  astragalus. 


ANKLE. 


2V0 


The  articulation  of  the  ankle  is  formed  by 
three  bones,  the  tibia,  fibula,  and  astragalus  ; 
but  as  Weitbrccht  very  justly  observes,  “ ni- 
hilominus  tamen  ligamenta,  quae  pedem  in 
junctura  hac  coercent,  non  soli  talo  (seu  astra- 
galo)  innascuntur,  sed  et  aliis  ossibus,  nimi- 
rum  calcaneo  et  osse  naviculari,  quae  ossa  vicis- 
siin  per  alia  ligamenta  sub  loco  commemo- 
randa  cum  ipso  astragalo  firmiter  combinan- 
tur.” — (p.  159,  loco  cit.)  The  tibia  and  fibula 
form  together  a cavity  which  receives  the 
pulley-like  surface  of  the  astragalus,  and  thus 
presents  one  of  the  purest  hinge-joints  of  the 
human  body.  This  articulation,  like  that  of 
the  occipital  bone  and  atlas,  is  united  at  nearly 
right  angles,  a fact  which  destroys  that  ana- 
logy which  is  generally  established  between  the 
wrist  and  ankle.  The  ankle  is  beautifully  con- 
structed for  its  purposes,  great  solidity  and 
motion. 

With  regard  to  the  movements  which 
take  place  in  this  joint,  much  difference  of 
opinion  exists.  Some  anatomists  maintain 
that  three  motions  can  be  performed  in  the 
tibio-tarsal  articulation  ; viz.  flexion,  exten- 
sion, and  lateral  motion ; others  deny  the 
possibility  of  the  last  ; and  some  allow  lateral 
motion,  only  under  peculiar  positions  of  the 
limb.  Thus  Wilson,  who  was  a very  good 
anatomist,  asserts  that  the  joint  of  the  ankle 
permits  no  rotatory  motion  when  the  foot  is 
either  bent  or  at  right  angles  to  the  leg ; but 
when  the  leg  is  raised  and  the  foot  is  extended, 
a narrow  portion  of  the  astragalus  is  brought 
into  the  hollow  formed  by  the  bones  of  the 
leg,  so  that  the  toe  can  be  pointed  to  either 
side.”  (Wilson  loco  cit.  p.  156.)  This  is 
also  the  opinion  of  Mr.  B.  Cooper,  and  of 
many  other  good  anatomists  : it  is,  neverthe- 
less, incorrect.  I have  endeavoured  re- 
peatedly to  produce  this  lateral  motion  on 
the  fresh  subject  as  well  as  on  the  living 
body,  but  have  never  yet  succeeded  ; in  what- 
ever position  the  limb  be  placed  (when 
healthy)  the  two  malleoles  always  prevent 
this  lateral  motion,  by  pressing  against  the 
sides  of  the  astragalus.  Winslow,  a most 
accurate  anatomist,  now  too  little  read,  has 
given  by  far  the  most  perfect  description  of 
the  different  motions  of  the  foot ; and  he  de- 
cidedly affirms  that  flexion  and  extension  are 
the  only  movements  permitted  in  this  joint. 
By  admitting  this  lateral  motion,  authors  have 
been  induced  to  attribute  more  or  less  mo- 
bility to  the  peroneo-tibial  articulation,  which 
is  described  as  being  covered  with  cartilage 
throughout  its  extent : this  is  also  an  erroneous 
notion — a very  small  part  of  this  articulation 
is  provided  with  cartilage  ; a synovial  mem- 
brane and  cellular  tissue  separate  these  two 
bones  ; all  that  appears  necessary  here,  is  to 
prevent  sudden  concussion  of  the  bones ; and, 
therefore,  a sort  of  elasticity  is  procured  by 
the  cellular  tissue  which  is  interposed  between 
them.  It  is  impossible  to  examine  the  various 
erroneous  views  regarding  the  motions  of  the 
toot  and  ankle  in  the  present  paper;  we  must, 
therefore,  confine  ourselves  to  the  following 


brief  observations,  which  will  be  corroborated 
by  various  pathological  facts  : — Flexion  and 
extension  are  the  only  visible  movements  of 
the  tibio-astragalian  joint.  Rotation,  or  ab- 
duction and  adduction  of  the  foot,  are  pro- 
duced principally  within  the  articulation  of  the 
astragalus  and  os  calcis,  and  a certain  degree 
of  similar  motion  occurs  between  these  two 
bones  and  the  scaphoid  and  cuboid  bones. 
The  anatomical  inspection  of  these  joints,  and 
the  direction  of  many  of  their  ligaments,  suf- 
fice to  set  this  subject  at  rest ; the  contrary 
opinion  can  only  be  maintained  by  those  who 
are  in  the  vicious  habit  of  studying  the  bones 
in  their  dried  state.  The  upper  part  of  the 
calcis  is  admirably  adapted  for  its  two-fold 
office,  of  bearing  the  weight  of  the  body  and 
of  allowing  considerable  lateral  motion  of  the 
foot  upon  the  leg ; thus  its  upper  surface  is 
divided  into  three  or  four  articular  portions, 
each  separated  by  a layer  of  adipose  tissue, 
meant,  no  doubt,  to  serve  as  an  elastic  cushion 
for  the  astragalus,  and  also  to  diminish  the 
danger  of  fracture  of  this  bone,  which  would 
probably  occur  if  it  were  not  thus  divided,  so 
as  to  disperse  the  force  of  sudden  concussions 
upon  its  surface. 

Fig.  101. 


Fig.  101  is  a section  of  the  foot,  passing  through  the 
tibia , astragalus,  os  calcis,  the  scaphoid , internal  cu- 
neiform,  first  metatarsal,  and  phalanges  of  the  great 
toe,  and  showing  the  interior  of  the  several  articula- 
tions ; a,  the  os  calcis ; b,  the  astragalus ; d,  the  tibia ; 
e,  the  scaphoid ; f the  cuneiform  ; g,  the  metatarsal 
bone ; h and  i,  the  phalanges  ; k,  the  muscles  of  the 
sole  of  the  foot. 

If  we  take  a glance  at  the  numerous  dis- 
orders of  this  joint,  we  find  none  more  com- 
mon than  sprains,  and  yet  we  possess  very 
little  positive  knowledge  respecting  their  pre- 
cise seat  and  nature  ; hence  we  may  expect  a 
great  diversity  of  opinion.  Some  authors 
maintain,  that  in  all  violent  sprains  the  liga- 
ments of  the  tibio-astragalian  joint  are  torn 
from  their  bony  insertions ; others  assert, 
that  the  ligaments  give  way  in  their  middle. 
Dupuytren,  who  had  several  opportunities  of 
dissecting  subjects  which  presented  these 
accidents,  tells  us  that  when  sprains  are  not 
carried  to  any  extent,  the  ligaments  arc  merely 
stretched  ; on  the  contrary,  when  sprains  are 
violent,  the  lateral  ligaments  are  torn  from 
one  or  both  the  malleoles.  Wilson,  on  the 
other  hand,  speaking  also  from  his  dissections, 
informs  ns,  that  he  found  “ the  capsular  liga- 
ment. of  the  ankle-joint,  and  one  of  the  lateral 
ligaments  binding  the  tibia  to  the  foot,  lace- 
rated.” In  another  case,  Wilson  found  the 
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ligaments  thickened,  and  their  pliability 
greatly  diminished '.  M.  Cruveilhier,  who 
places  nearly  the  whole  of  the  rotatory  mo- 
tion of  the  foot  in  the  articulation  of  the  cu- 
boid and  scaphoid  bones,  with  the  calcis  and 
astragalus,  has  published  the  most  extraordi- 
nary views  of  these  sprains.  At  page  490, 
vol.  i.  of  his  work  on  anatomy,  he  states,  “ that 
sprains  which  are  produced  by  violent  and 
sudden  motions  of  the  foot,  either  inwards  or 
outwards,  occur  in  the  above  named  quad- 
ruple articulation,  and  not  in  the  tibio-tarsal- 
joint.”  This  exclusive  motion  is  as  incon- 
sistent with  experience  as  it  is  with  reason. 
We  are  far  from  rejecting  the  possibility  of 
sprains  existing  in  that  joint,  and  believe  this 
accident  may  occur  wherever  there  is  motion, 
because  it  is  frequently  caused  by  violent 
efforts  or  exaggerated  movements,  as  well  as 
false  steps.  Although  we  have  no  facts  to 
sustain  our  opinion,  we  are  inclined  to  believe 
that  sprains  sometimes  occur  between  the  os 
calcis  and  astragalus,  where  so  much  motion 
is  constantly  taking  place.  We  cannot  leave 
this  subject  without  exhorting  surgeons  never 
to  allow  any  opportunity  to  escape  of  minutely 
examining  the  nature  and  seat  of  this  dis- 
order, and  of  carefully  recording  the  result  of 
their  observations. 

Dislocation  of  the  ankle  is  a subject  of 
too  vast  importance  to  be  treated  of  in 
this  paper  ; instead,  therefore,  of  following 
our  predecessors,  (the  American  Cyclopae- 
dia of  Practical  Surgery,  and  Dr.  Todd’s 
Cyclopaedia  of  Anatomy,  where,  under 
“ Ankle,”  all  the  dislocations  of  that  joint  are 
explained,)  we  shall  merely  speak  of  certain 
parts  of  this  subject,  referring  for  the  rest  to 
the  article  “ Luxation.”  Celsus  admitted 
four  sorts  of  dislocations,  “ talus  in  omnes 
partes  prolabitur,”  forwards,  backwards,  in- 
wards, and  outwards  ; most  English  writers, 
from  Wiseman  down  to  the  present  time, 
have  followed  his  classification.  Dr.  John 
Aitkin,  in  his  “ Essays  on  Fractures  and 
Luxations,”  published  in  1789,  says,  “that  a 
backward  and  forward  luxation  takes  place 
in  the  ankle-joint,”  but  never  even  mentions 
the  lateral  dislocations,  which  are  the  most 
common  ; while,  on  the  other  hand,  the  best 
authors  generally  admit  the  possibility  of  the 
backward  dislocation. 

Notwithstanding  the  perfect  construction 
of  the  ankle-joint,  the  numerous  ligaments 
which  bind  the  various  bones  together,  the 
strong  tendons,  their  sheaths,  and  their  dif- 
ferent layers  of  fasciae  which  greatly  con- 
tribute to  the  solidity  of  the  ankle,  still  vio- 
lent motions  set  all  these  wise  precautions 
of  nature  at  defiance,  and  produce  the  most 
painful  and  formidable  accidents.  Disloca- 
tions of  the  ankle  are  frequently  the  cause 
of  simultaneous  fractures  of  the  tibia  or  fi- 
bula. Some  confusion  exists  regarding  the 
nomenclature  of  these  dislocations  ; they  are 
sometimes  called  luxations  of  the  ankle,  luxa- 

1 Lectures  on  the  Diseases  of  the  Bones,  1820, 
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tions  of  the  leg,  and  luxations  of  the  foot. 
Foreign  writers  invariably  prefer  using  the 
expression,  “ Dislocation  of  the  foot,”  there- 
fore care  must  be  taken  not  to  confound  these 
cases,  which  always  correspond  to  the  opposite 
ones  in  our  nomenclature  ; for  instance,  dis- 
location of  the  foot  forwards  would  be  our 
luxation  of  the  leg  backwards,  &c.  &c.  If  we 
take  the  astragalus  as  our  guide,  we  find  that 
this  bone  can  be  displaced  under  very  dif- 
ferent conditions: — 1.  It  may  be  separated 
from  the  tibia  and  fibula,  and  thus  afford  one 
example  of  luxation  of  the  foot  or  leg.  2.  It 
may  maintain  its  natural  position  in  the  cavity 
of  the  tibia  and  fibula,  and  be  separated  from 
its  lower  articulation  with  the  os  calcis,  and 
thus  present  another  form  of  dislocation  of 
the  foot.  3.  It  may  break  through  all  its 
bands  of  union,  and,  as  it  were,  shoot  com- 
pletely out  of  its  place  ; and,  lastly,  it  may  be 
partially  displaced.  This  hist  variety  is  not 
familiar  to  many  surgeons,  and  has  seldom 
been  noticed  by  authors.  That  admirable 
writer,  Jean  Louis  Petit,  is  among  the  first 
who  have  spoken  of  it.  M.  Roux  has  kindly 
permitted  me  to  make  use  of  a manuscript 
memoir  upon  this  subject,  in  which  he  relates 
the  history  of  four  cases  of  imperfect  disloca- 
tion of  the  astragalus.  “ In  all  these  cases,” 
says  M.  Roux,  “ I found  the  small  head  of  the 
astragalus  dislocated  forwards  and  outwards 
upon  the  cuboid  bone  ; the  astragalus  main- 
tained its  position  with  regard  to  the  tibia  and 
fibula,  these  bones  were  not  fractured  in  three 
of  the  patients  ; in  fact,  the  palpable  displace- 
ment here  is  caused  by  the  small  head  of  the 
astragalus  leaving  the  cavity  of  the  scaphoid 
bone.”  It  might,  as  this  skilful  surgeon  sug- 
gests, be  called  the  most  simple  form  of  dis- 
location. The  first  case  that  came  under 
M.  Roux’s  observation  was  that  of  a young 
female,  who  was  admitted  into  La  Charite. 
Several  days  after  the  accident,  there  was  a 
tumour  situated  above  the  cuboid  bone,  which, 
by  pressing  against  the  skin,  had  already 
caused  an  incipient  state  of  ulceration  ; the 
foot  was  much  inflamed,  and  the  great  pain 
which  the  slightest  motion  of  the  limb  gave 
rise  to,  prevented  an  attempt  at  reduction 
being  made.  Suppuration  around  the  bone 
followed,  the  cartilage  which  covers  the  head 
of  the  astragalus  came  away,  and  the  patient 
recovered  : the  limb,  however,  was  still  very 
painful  aitd  of  little  use.  Some  months  after 
this  accident,  the  patient  applied  to  Dupuy- 
tren — he  at  once  proposed  an  operation,  which 
he  found  most  difficult  and  laborious ; he 
removed  the  whole  of  the  astragalus.  The 
result  was  fatal.  The  second  case  was  that 
of  a middle-aged  lady,  who,  falling  down  stairs, 
dislocated  the  small  head  of  the  astragalus, 
which  was  easily  felt  above  the  cuboid  bone. 
The  accident  had  but  just  occurred  when  M. 
Roux  saw  her  : he  applied  extension  to  the 
foot,  and,  pressing  the  head  of  the  astragalus 
towards  its  natural  situation,  “reduced  the  dis- 
location with  comparative  ease.”  The  third 
observation  is  that  of  an  Englishman,  who,  in 
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falling’  from  his  horse,  met  with  a similar  acci- 
dent. M.  Roux,  in  conjunction  with  two 
other  surgeons,  endeavoured  in  vain  for  a long 
time  to  replace  the  bone  ; attempts  of  every 
sort  were  made  to  reduce  this  dislocation  ; at 
last,  and  without  knowing  how  or  why,  the 
bone  was  reduced  ; this  case  is  valuable,  in  as 
much  as  it  shows  the  difficulty  similar  acci- 
dents may  present.  The  last  opportunity  M. 
Roux  had  of  seeing  this  accident,  occurred  in 
a man  who  fell  from  a ladder ; there  was  a 
compound  fracture  of  the  malleole,  and  a dislo- 
cation of  the  small  head  of  the  astragalus  upon 
the  cuboid  bone.  There  was  too  much  swell- 
ing and  inflammation  to  make  a trial  at  reduc- 
tion. The  foot  suppurated  ; M.  Roux  enter- 
tained hopes  that  he  might  saw  off  the  dis- 
located part  of  the  astragalus  ; the  suppura- 
tion however  continued,  amputation  of  the  leg 
became  indispensable,  and  the  patient  died. 

These  interesting  observations  naturally 
suggest  a few  questions  ; for  instance,  it  may 
be  asked,  why  was  the  head  of  the  astragalus 
thrown  outwards  upon  the  cuboid  bone  in  all 
these  cases  ? Anatomy  will  assist,  I think,  in 
explaining  this  circumstance.  If  the  os  ealcis 
be  made  to  rotate  upwards  and  inwards,  the 
small  head  of  the  astragalus  becomes  pro- 
minent above  the  scaphoid  bone,  and  is  di- 
rected outwards  towards  the  cuboid  bone  ; 
this  fact  is  so  evident  on  the  fresh  foot,  (and 
may  easily  be  verified  upon  the  living  sub- 
ject), that  one  is  not  surprised  that  such  dis- 
placement should  occur.  The  ligaments  unit- 
ing the  astragalus  to  the  navicular  bone  are 
stronger  on  the  inner  than  upon  the  outer 
side.  The  astragalus  must  also  have  greater 
difficulty  in  passing  over  the  scaphoid  bone  on 
account  of  its  being  a little  above  the  cuboid  ; 
there  is  likewise  a slight  depression  between 
these  two  bones  where  the  astragalus  perhaps 
escapes.  The  tendons  of  the  tibialis  anticus, 
extensor  pollicis  pedis,  extensor  digitorum,  and 
peroneus  tertius  muscles,  their  sheaths,  and 
the  annular  ligament,  must  tend  to  prevent 
the  bone  from  escaping  in  that  direction  ; on 
the  cuboid  side  there  are  no  such  impedi- 
ments. Another  question  also  arises,  and 
which  regards  the  position  of  the  astragalus 
with  the  calcis,  or  whether  the  small  head  of 
the  astragalus  can  be  thrown  so  far  out  of  its 
situation,  without  changing  its  natural  position 
with  that  bone.  Is  the  interosseous  ligament 
torn  or  merely  stretched  ? I have  explained 
these  views  to  M.  Roux  who  entirely  agrees 
with  them.  In  Chassaignac  and  Richelot’s 
translation  of  Sir  A.  Cooper’s  surgical  works, 
are  recorded  a number  of  interesting  facts 
concerning  simple  and  compound  dislocations 
of  the  astragalus.  Dr.  Valentine  Mott  of 
New  York  has  favoured  me  with  two  cases  of 
complete  dislocation  of  this  bone  which  are 
worthy  of  notice. 

“ A man,  aged  thirty-two,  fell  from  a con- 
siderable height  upon  his  feet,  and  dislocated 
one  ankle  compoundly.  The  astragalus  was 
thrown  forwards  upon  the  tarsus,  and  so  en- 
tirely detached  from  all  its  proper  connex- 


ions, that  it  was  removed.  This  man  re- 
covered without  any  of  the  severe  symptoms 
which  usually  attend  an  ordinary  compound 
dislocation  of  this  joint.  He  walked  upon  the 
foot  afterwards,  having  considerable  motion 
preserved  in  the  joint.” 

“ Another  man,  aged  twenty-five,  received  a 
similar  accident,  but  the  astragalus  was  not  so 
completely  detached  from  its  ligaments.  He 
would  not  permit  it  to  be  removed.  He  re- 
covered much  more  lingeringly  from  the  in- 
jury, and  not  without  severe  symptoms.  The 
bone  exfoliated,  and  he  was  ultimately  able 
to  walk  upon  this  foot.” 

We  shall  now  examine  another  contested 
point  in  the  history  of  dislocations  of  the 
ankle.  The  existence  of  a luxation  of  the 
foot  forwards,  or,  as  we  call  it,  of  the  leg  or 
ankle  backwards,  has  been  denied  by  many 
authors.  Its  occurrence  is  extremely  rare  ; 
Boyer,  Dupuytren,  Sir  A.  Cooper,  Mr.  B. 
Cooper,  Dr.  Mott,  and  M.  Roux,  admit  its  pos- 
sibility, but  have  never  met  with  it  in  their 
practice.  Dr.  Adams,  who  has  written  “ the 
Abnormal  Condition  of  the  Ankle,”  in  Dr. 
Todd’s  Cyclopaedia  of  Anatomy,  relates  a case 
of  partial  luxation  of  the  tibia  backwards, 
which  was  communicated  to  him  by  that  prac- 
tical surgeon,  Dr.  Colles  of  Dublin.  “ In  this 
case  the  tibia  seemed  thrown  partially  back- 
wards from  the  articular  pulley  of  the  astraga- 
lus, the  fibula  was  unbroken,  and  was  carried 
backwards  with  the  tibia  ; the  foot,  measured 
from  the  instep  upon  its  dorsum,  was  longer 
than  that  of  the  opposite  side  ; the  heel  was 
shorter  and  less  pointed ; the  space  in  front  of 
the  tendo  Achillis,  near  the  os  calcis  was  par- 
tially filled  up  ; and  a hard  swelling  occupied 
the  lower  and  back  part  of  the  tibia,  which 
was  evidently  formed  by  a quantity  of  callus 
which  had  cemented  together  the  fragments 
of  a fracture  of  the  lowest  part  of  the  tibia. 
The  leg  was  shorter  than  the  opposite  limb,” 

p.  162. 

The  anatomy  of  the  posterior  region  of  the 
ankle  somewhat  explains  why  complete  and 
sudden  dislocation  of  the  leg  backwards  so 
seldom  occurs.  On  the  contrary,  partial  luxa- 
tion of  the  tibia  backwards,  produced  gra- 
dually, by  various  causes,  is  more  common 
than  is  perhaps  generally  supposed. 

The  thickness  of  the  malleoles  should  also 
be  examined  by  the  surgeon,  for  in  such  cases 
where  partial  necrosis,  fistulous  cavities,  tuber- 
culous deposits,  &c.  affect  them,  he  may  be 
enabled  to  remove  a part  of  this  bone,  where 
it  will  be  highly  dangerous  to  penetrate  the 
synovial  membrane  of  the  joint  ; about  half 
of  the  thickness  of  these  projecting  bones  may 
be  removed  by  means  of  M.  Martin’s  inge- 
nious circular  saw,  which  scoops  out  a con- 
cave hollow  in  such  bones  with  great  fa- 
cility. I assisted  my  friend,  M.  Velpeau,  in 
this  operation  where  the  diseased  portion  of 
the  malleole  was  neatly  removed.  M.  Vel- 
peau has  twice  performed  this  operation.  In 
one  case  the  patient  was  cured : the  other 
terminated  fatally.  On  account  of  the  great 
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utility  of  the  malleoles  in  keeping  the  astraga- 
lus firmly  in  its  cavity,  they  should  always  be 
spared  whenever  prudence  will  allow. 

M.  Seutin,  however,  was  obliged  to  re- 
move the  whole  of  the  fibula,  which  was  dis- 
eased throughout  : I have  seen  this  prepara- 
tion, which  is  probably  unique,  at  Brussels. 
The  patient  recovered,  and  could  make  use  of 
his  leg,  which,  as  M.  Seutin  remarks,  in  the 
printed  history  of  this  bold  operation,  is  a 
proof  that  the  external  malleole  is  not  indis- 
pensably necessary  for  progression.  M.  Roux 
has  also  removed  the  whole  of  the  shaft  of  the 
fibula,  leaving  behind  the  two  extremities. 
Excision  of  the  lower  extremities  of  the  tibia 
and  fibula,  rejected  by  many,  is  still  performed 
by  some  enterprising  surgeons.  Mr.  Syme, 
in  his  work  on  excision  of  bones,  appears  in 
favour  of  it.  M.  Roux  has  twice  performed 
it ; once  fatally,  and  once  with  complete  suc- 
cess— the  patient  can  make  use  of  his  limb. 

(Claudius  Tarral .) 

ANKYLOBLEPHARON:  (from ayKv\n, 
‘ a band,  or  bond  of  union,’  and  f3\e<papov,  eye- 
lid ;)  Any  adhesion  of  the  eyelids  to  each 
other.  Adhesions  generally  take  place  at  the 
outer  canthus ; they  are  less  frequent  at  the 
inner ; and  they  are  very  rarely  observed 
either  in  the  middle  of  the  palpebral  commis- 
sure, or  at  both  its  extremities  at  the  same 
time.  Occurring  in  such  various  forms,  the 
ankyloblepharon  is  said  to  be  complete,  or  in- 
complete ; the  former  designation  being  re- 
served for  those  cases  in  which  the  occlusion 
of  the  lids  is  perfect  throughout.  The  adhe- 
sion may,  or  may  not  be  formed  by  the  inter- 
position of  an  adventitious  tissue ; in  the  first 
case  the  adhesion  consists  of  a membranous 
band,  more  or  less  broad,  and  this  is  more  es- 
pecially the  character  of  the  congenital  anky- 
loblepharon. Sometimes  the  adhesion  as- 
sumes a trellis  or  lattice  form,  the  opening 
between  the  eyelids  appearing  to  consist  of 
numerous  small  divisions.  In  other  cases, 
there  seems  to  be  no  uniting  medium,  the  lids 
adhering  by  a faint  white  line  of  condensed 
cellular  tissue.  An  ankyloblepharon  is  also 
described  as  true  or  false;  the  latter  signifying 
the  mere  agglutination  of  the  eyelids  by  se- 
baceous matter,  which  sometimes  occurs. 
Here  the  real  adhesion  has  not  yet  taken 
place,  but  it  may  be  produced,  more  especi- 
ally if  psorophthalmia  with  excoriations,  or  any 
eruption,  that  of  small-pox  for  instance,  be 
present  at  the  same  time.  Sometimes  the 
adhesion  is  not  confined  to  the  eyelids  alone, 
but  extends  to  the  eyeball  itself.  This  latter 
form  of  adhesion  is  called  symblepharon,  and 
may  exist  without  the  former. 

The  diagnosis  is  established  by  introducing 
a smooth  flexible  probe  under  the  eyelids. 
If  the  eyeball  and  lids  be  adherent,  the 
patient  is  unable  to  move  the  former,  and  on 
every  attempt  to  do  so,  the  eyelid  becomes 
wrinkled.  The  probe  may  also  be  used  for 
this  purpose,  or  the  upper  lid  may  be  raised 
from  the  eye  in  a fold  between  the  thumb  and 


index-finger,  and  the  patient  directed  to  move 
the  eyeball  in  every  direction.  If  this  can 
be  accomplished,  no  symblepharon  exists.  It 
should,  however,  be  observed,  that  this  indi- 
cation is  often  only  decisive  when  the  cicatrix 
extends  through  the  whole  eyelid,  embracing 
at  the  same  time  both  its  inner  and  outer 
lamella.  If  the  external  lamella  should  not 
be  closely  united  to  the  internal  by  effusion, 
the  former  may  be  raised  in  a fold,  and  the 
eyeball  moved  beneath  it,  even  though  sym- 
blepharon in  reality  exist.  In  such  cases, 
certainty  can  only  be  arrived  at  by  the  intro- 
duction of  a probe. 

As  the  symblepharon  is  but  another  form 
of  the  same  disease,  it  will  not  be  out  of  place 
to  include  it  under  the  same  head,  more  espe- 
cially as  it  presents  the  same  varieties  (ac- 
cording as  it  is  complete  or  incomplete)  of 
membranous  frsenula,  bands,  or  extensive  ad- 
hesion between  the  conjunctiva,  and  the  eye- 
ball. As  regards  the  diagnosis,  it  is  a point 
of  much  interest  to  ascertain  if  the  patient 
can  still  distinguish  light.  If  light  be  not 
perceived  at  all,  and  the  globe  of  the  eye  is 
normal,  we  may  conclude  that  the  whole  cor- 
nea participates  in  the  adhesion.  The  imper- 
fect symblepharon  occurs  most  frequently  in 
the  upper  lid. 

An  ankyloblepharon,  even  though  only  in- 
complete, produces  not  only  great  disfigura- 
tion, but  injures  the  sight  itself  more  or  less 
particularly  when  it  is  of  long  standing,  and 
extends  to  a considerable  length  of  the  tarsal 
margins.  The  retina,  deprived  of  its  natural 
stimulant,  light,  becomes  gradually  enfeebled, 
and  paralysis  ensues.  In  complete  symble- 
pharon, sight  is  lost  altogether.  In  partial 
adhesion  of  the  eyelids,  squinting,  or  even 
complete  obliquity  of  the  eyeball  in  the 
direction  opposite  to  the  adhesion  is  often 
produced  ; or  the  palpebral  openings  assume 
a peculiar  obliquity  of  direction  similar  to 
that  of  the  Chinese.  When  the  lachrymal 
puneta  are  closed,  stillicidium  of  the  tears, 
and  dryness  of  the  nostril  take  place  on  that 
side.  When  the  disease  is  congenital,  or  of 
long  standing,  the  eyeball  frequently  becomes 
atrophied. 

The  causes  are  either  a primitive  malforma- 
tion, (and  this  case,  which  is  of  very  rare  oc- 
currence, should  be  called  atresia  of  the  eye- 
lids,) or  adhesive  inflammation,  arising  mostly 
from  burns  with  quick-lime,  gunpowder,  boil- 
ing oil,  steam,  &c.  The  disease  is  also  pro- 
duced in  psorophthalmia  attended  with  exco- 
riations. It  was  formerly  often  observed  to 
occur  from  continually  blindfolding  in  suppu- 
rative inflammations  of  the  eyes,  especially 
in  small-pox  and  acute  exanthemata,  from 
traumatic  lesions  of  the  eye,  or  eyelids. 

The  disease  is  often  complicated  with  other 
affections,  which  assume  a cachectic, rheumatic, 
scrofulous,  syphilitic,  or  impetiginous  form  ; 
with  malformations  of  the  eyeball,  in  which 
it  is  small,  irregular,  or  disfigured  with  cica- 
trices ; with  suffusion  of  the  cornea,  pannus, 
&c. 
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The  prognosis  depends  on  the  causes,  ex- 
tent, and  duration  of  the  disease.  Ankylo- 
blepharon is  more  easily  cured,  when  it  has 
arisen  from  external,  than  from  internal  causes  ; 
and  as  regards  situation,  is  more  readily  cured 
when  it  occupies  the  middle  of  the  tarsal 
margins,  than  when  it  is  situated  in  either 
canthus,  or  when  it  is  complete.  When  in 
the  outer  canthus,  it  is  often  extremely  diffi- 
cult after  operation  to  prevent  the  formation 
of  a new  adhesion.  The  success  of  the  ope- 
ration is  more  certain  in  widely  slit  eyelids, 
and  prominent  eyes,  than  it  is  under  opposite 
conditions.  Malformation,  and  an  impellucid 
state  of  the  cornea,  or  an  extensive  adhesion 
of  them,  often  present  insurmountable  obsta- 
cles to  the  surgeon. 

Treatment. — When,  in  inflammation,  there 
is  a tendency  to  form  adhesions  between  the 
eyelids,  or  the  eyelids  and  eyeball,  the  eye 
should  be  frequently  opened  in  order  to  its 
being  cleansed  out  by  injections  of  tepid 
water ; an  eye-salve,  or  collyrium,  may  also 
be  used.  Beer  prescribes  the  following  to  be 
used  several  times  a day.  IjL  Butir.  recent, 
insals.  jss. ; Hydr.  praecipitat.  rubr.  gr.  viij. ; 
Vitriol,  alb.  gr.  1.  Tutiae  praeparat.  gr.  x.  A 
solution  of  Sacch.  Saturni,  or  Zinci  sulph.  (gr. 

1 — 2)  and  ^i  Aq.  rosas,  with  Tinct.  opii  ji.  will 
also  be  very  serviceable.  Where  the  eyelids 
are  already  glued  together,  they  should  be 
separated  with  a probe. 

Once  formed,  both  the  ankyloblepharon 
and  the  symblepharon  can  only  be  cured  by 
a cutting  operation.  In  the  case  of  a con- 
genital ankyloblepharon,  the  operation  ought 
to  be  performed  as  soon  as  possible,  in  order 
to  procure  the  admission  of  light  into  the 
eyes.  The  operation  is  also  required  in  order 
to  give  facility  for  the  application  of  remedies 
to  the  diseased  cornea  or  eyeball.  A com- 
plete and  incurable  deformation  of  the  eye- 
ball may  also  require  an  operation  for  the 
purpose  of  correcting  the  disfiguration  by  in- 
troducing an  artificial  eye.  If  any  inflamma- 
tion exist,  it  should  be  subdued,  or  any 
cachectic  tendency  of  the  organism,  it  should 
he  corrected  by  appropriate  remedies  before 
the  operation  is  performed.  The  operation 
is  contra-indicated  when  the  eyeball  is  in- 
curably diseased,  or  malformed  to  such  a de- 
gree that  no  artificial  eye  can  be  introduced. 

The  operation  is  performed  in  the  following 
manner : the  patient  being  placed,  as  in  all 
operations  on  the  eye,  either  reclining  on  a 
slightly  elevated  cnair,  or  lying  down,  the 
upper  lid  is  raised  by  an  assistant,  who  stands 
behind  the  patient.  The  surgeon  placed  in 
front,  draws  the  lower  lid  downwards  with 
his  fore  finger,  and  making  the  uniting  mem- 
brane tense,  he  introduces  into  the  open  part 
of  the  eyelid  a small  bistoury,  somewhat  con- 
cave on  its  cutting  edge,  and  terminated  in  a 
jijie  probe-point  two  lines  in  length  (Rosas). 
The  bistoury  is  carried  on  slowly  with  its 
hack  turned  to  the  eyeball  until  the  adhesion 
is  completely  divided.  The  surgeon  may 
also  perform  the  operation  by  means  of  instru- 


ments of  a different  construction,  such  as  a 
long,  slender,  probe-pointed  bistoury,  straight 
or  curved  ; or  a pair  of  probe-pointed  curved 
scissors  ; or  a probe-pointed  director,  curved 
on  its  smooth  surface  to  the  form  of  the  eye- 
ball, with  a common  bistoury.  If  the  adhe- 
sion is  established  by  means  of  an  interposed 
adventitious  membrane,  the  bistoury  is  car- 
ried as  close  as  possible  to  the  margin  of  one 
of  the  eyelids  : this  incision  terminated,  the 
membrane  is  detached  from  the  other  lid 
with  the  scissors.  If  the  adhesion  of  the  eye- 
lids be  complete,  the  assistant  lays  hold  of  the 
upper  lid  in  a perpendicular  fold,  either  in  his 
fingers  or  with  a pair  of  forceps,  and  raises  it 
from  the  eyeball.  The  surgeon  then  seizes 
the  inferior  lid  in  the  thumb  and  index- 
finger  of  his  left  hand,  and  divides  the  fold 
by  a horizontal  incision.  Into  the  opening 
thus  made,  he  introduces  the  probe-pointed 
director  or  bistoury,  and  the  operation  is 
completed  as  described  above. 

When  symblepharon  exists,  the  operation 
is  performed  at  the  same  time.  The  upper 
lid  being  raised  from  the  eyeball,  the  adhe- 
sions, or  membranous  bands,  are  divided  with 
the  scissors  as  closely  as  possible  to  the  con- 
junctiva ; they  are  then  seized  with  a pair  of 
forceps,  and  neatly  cut  away  from  the  eye- 
ball. 

In  many  cases  of  symblepharon,  the  opera- 
tion fails  from  the  great  tendency  of  the  parts 
to  reunite.  In  order  to  obviate  this,  Ammon 
has  performed  an  ingenious  operation  on  the 
principle  of  my  method  for  producing  adhe- 
sion of  the  cheeks  with  the  gums.  He  cuts 
out  a triangular  flap  from  the  centre  of  the 
eyelid,  the  base  of  which  is  formed  by  the 
tarsal  margin ; this  flap  is  allowed  to  remain 
united  upon  the  cornea.  The  lateral  parts  of 
the  eyelid  are  now  separated  from  the  eye- 
ball, and  brought  to  unite  over  the  triangular 
flap  by  the  sutura  drcumscissa.  When  the 
margins  are  firmly  united,  the  triangular  flap 
covering  the  cornea  is  removed.  After  this 
process,  there  is  but  little  tendency  to  re- 
union in  the  parts,  but  it  is  a plan  that  can 
only  be  adopted  where  the  malformation  of 
the  eyelids  is  not  considerable,  and  where 
they  are  not  shortened  and  contracted.  In  a 
case  of  adhesion  of  the  inferior  lid  with  the 
eyeball,  I operated  in  the  following  manner  : 
— having  separated  the  eyelid  from  the  eye- 
ball, I cut  off  the  malformed  tarsal  margin, 
and  formed  a large  flap  of  the  skin  between 
two  parallel  incisions,  extending  from  the  in- 
ternal and  external  canthus  downwards.  I 
turned  this  flap  inwards,  and  united  its  inner 
surface  by  means  of  sutures.  After  some 
time,  when  the  conjunctiva  of  the  eyeball 
became  perfectly  formed,  I again  separated 
the  united  inner  surface  of  the  flap,  and  raising 
it,  I thus  formed  an  inferior  eyelid,  which  had 
no  tendency  whatever  to  form  adhesions. 

After  arresting  the  bleeding  by  means  of 
cold  water,  a few  drops  of  pure  mild  oil  are 
dropped  between  the  eyelids.  Several  means 
have  been  proposed  for  preventing  re-union, 
12 
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such  as  raising  the  eyelids  by  the  introduc- 
tion of  loops  of  suture,  or  by  the  insertion 
between  them  of  pieces  of  sheet-lead,  gold- 
beater’s skin,  &c. ; but  these  measures  are  too 
irritating.  Some  surgeons  keep  the  eyelids 
asunder  by  means  of  strips  of  adhesive  plas- 
ter ; others  touch  the  margins  with  nitrate  of 
silver.  Rosas  recommends  the  operation  to 
be  performed  after  a long  sleep,  in  order  that 
the  patient  may  be  kept  awake  twenty-four 
hours ; but  this  recommendation  does  not 
deserve  serious  consideration.  He  also  in- 
troduces between  the  eyelids  a plate  of  wax 
formed  to  the  shape  of  an  artificial  eye,  and 
moistened  with  oil  of  almonds  ; but  this  pre- 
caution also  will  be  unnecessary,  if  we  fre- 
quently open  the  eyelids,  and  take  care  to 
prevent  adhesive  inflammation  by  fomenta- 
tions of  tepid  water  with  acetate  of  lead,  or 
by  ablutions  of  cold  water.  The  use  of  the 
unguent,  plunibi  et  zinci  may  afterwards  be 
required,  should  suppurative  inflammation 
supervene. 
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(P.  T.  Dieffenbach.') 

ANKYLOGLOSSUM  : (from  nyxuXj;, 
4 band,’  and  yXweaa,  ‘ the  tongue  ;’)  Any  ab- 
normal adhesion,  whether  congenital  or  ac- 
cidental, of  the  tongue  with  the  adjacent 
parts.  From  this  definition,  it  is  obvious  that 
there  are  various  degrees  of  this  affection,  all 
interfering  more  or  less,  according  to  their 
extent,  with  the  proper  functions  of  the 
tongue,  in  sucking,  talking,  or  swallowing.  A 
very  common  form  of  the  tongue-tie  consists 
in  a prolongation  of  the  frenum  from  the  base 
to  the  tip  of  the  tongue,  while  its  extent  from 
below  upwards  i3  too  short  to  allow  the  tongue 
to  be  carried  forwards. 

The  tongue-tie  is  assumed  by  mothers  and 
nurses  to  be  of  frequent  occurrence  ; such, 
however,  is  not  the  case.  Whenever  there  is 
ground  to  suspect  that  this  malformation  ex- 
ists in  new-born  children,  it  will  be  proper  to 
institute  a careful  examination  ; and  this  will 
be  best  done  by  closing  the  nostrils,  and 
forcing  the  child  to  open  the  mouth  and  cry. 
If  the  tongue  cannot  ascend  to  the  palate,  as 
it  ought  to  do  in  sucking,  but  remains  im- 
moveable behind  the  lower  jaw,  the  impedi- 
ment to  the  function  depends  on  the  condi- 
tion of  the  frenum.  If  now  the  tongue  be 
raised  by  the  fingers  or  a slit  spatula  (an 
instrument  long  in  use  for  this  purpose)  the 
nature  of  the  case  becomes  apparent  at 
once. 


If,  on  introducing  the  finger  into  the  child’s 
mouth,  the  tongue  is  found  to  encircle  it 
firmly  like  a channel,  and  to  advance  over  the 
gums  in  order  to  exercise  the  act  of  suction, 
the  condition  of  the  frenum  forms  no  obstacle 
to  the  child’s  sucking,  and  under  these  cir- 
cumstances if  the  infant  refuses,  or  is  unable 
to  hold  the  nipple,  it  will  in  all  likelihood  de- 
pend on  weakness  or  disease  in  the  child,  or 
on  the  size  or  form  of  the  nipples  of  the 
mother. 

Accidental  adhesions  may  occur  in  various 
parts  of  the  mouth,  presenting  themselves  in 
the  form  of  bands,  or  membraniform  expan 
sions,  in  consequence  of  mercurial  ulcers,  or 
violent  salivation,  during  which,  from  the 
tongue  being  greatly  swollen,  and  in  close 
contact  with  the  surrounding  parts,  the  forma- 
tion of  these  adhesions  to  the  gums  and  sur- 
face of  the  mouth  is  greatly  facilitated.  In- 
stances have  been  observed,  where  the  whole 
of  the  inferior  surface  of  the  tongue  was  found 
adherent  to  the  corresponding  surface  of  the 
mouth.  These  adhesions  are  observed  to 
arise  in  the  cicatrization  of  wounds,  burns, 
&c. 

Although  in  most  cases  this  malformation 
can  only  be  removed  by  an  operation,  it  can- 
not be  denied  that  it  has  too  often  been  re- 
sorted to  without  the  shadow  of  a necessity 
for  it.  Little  better  than  a century  back,  the 
midwives  were  in  the  habit  of  cutting  the 
frenum  indiscriminately  in  all  new-born  child- 
ren, and  in  Italy  and  Germany,  they  used  to 
allow  the  nail  of  the  little  finger  to  grow  long, 
in  order  to  make  use  of  it  for  this  little  opera- 
tion which  had  become  so  common  as  to  be 
in  some  respect  merely  conventional.  If  the 
infant  is  able  to  suck,  notwithstanding  the 
tongue-tie,  the  operation  is  unnecessary ; 
should  the  malformation  prevent  talking  when 
the  child  has  attained  its  second  or  third  year, 
it  will  be  time  enough  to  undertake  an  opera- 
tion for  its  removal. 

The  operation  itself,  at  whatever  period  it 
is  performed,  is  extremely  simple.  The  child, 
after  being  fed,  is  placed  in  the  lap  of  an  assist- 
ant, who  takes  care  to  hold  the  head  immove- 
able. The  surgeon  introduces  the  fore  and 
middle  finger  of  the  left  hand,  so  as  to  receive 
the  frenum  between  them,  or  he  uplifts  the 
tongue  with  Petit’s  slit  spatula,  and  receives 
it  in  the  slit  ; a blunt  pointed  pair  of  scissors 
divides  the  frenum,  in  a direction  not  up- 
wards towards  the  tongue,  but  downwards 
and  slantingly,  in  order  to  avoid  dividing  the 
ranine  artery.  This  is  the  chief  point  of  im- 
ortance  connected  with  the  operation.  Fatal 
aemorrhage  has  been  known  to  follow  the 
division  of  these  small  vessels,  and  the  dan- 
ger is  the  greater  as  the  flow  of  blood  may  go 
on  unpcrceived.  The  movements  of  degluti- 
tion, which  the  child  makes  to  swallow  the 
blood  poured  into  the  mouth  exercise  the 
action  of  a pump  on  the  divided  vessel,  and 
the  blood  accumulating  in  the  stomach,  nutri- 
tion is  prevented.  Some  surgeons  employ 
the  scissors  only  to  nick  the  edge  of  the  fre- 
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num,  the  rest  of  it  tearing  very  easily  by  the 
mere  motion  of  the  tongue.  As  regards  the 
incision  itself,  the  rule  is,  to  divide  only  the 
thin  pellucid  parts  of  the  frenum ; and  if  it  be 
very  short,  the  operation  will  be  greatly  facili- 
tated by  the  assistant’s  pressing  the  integu- 
ments under  the  chin  from  below  upwards. 

Generally,  the  bleeding  is  very  slight,  and 
ceases  spontaneously.  If  the  ranine  artery, 
or  others  of  the  sublingual  vessels  should  have 
been  wounded,  recourse  must  be  had  to  cold 
water,  strong  styptics,  such  as  solution  of 
alum,  aqua  Theden,  to  plugging,  &c.  The 
best  haemostatic,  however,  will  be  a knitting- 
needle  heated  to  whiteness,  as  its  application 
to  the  bleeding  vessels  will  not  prevent  the 
child  from  sucking  afterwards.  It  will,  how- 
ever, even  in  this  case,  be  well  to  abstain 
from  suckling  the  child  for  a few  hours,  lest 
the  bleeding  should  be  renewed.  If  motions 
of  deglutition  are  observed  during  sleep,  the 
mouth  should  be  examined,  and  if  any  suspi- 
cion should  exist  of  the  continuance  of  the 
haemorrhage,  the  examination  should  be  re- 
newed at  short  intervals. 

In  the  grown  child,  or  the  adult,  the  opera- 
tion is  performed  in  the  same  manner,  and  re- 
union is  prevented  by  the  introduction  of 
small  linen  pledgets  moistened  in  oil,  bv 
making  frequent  motions  of  the  tongue,  and 
by  washing  the  separated  surfaces  from  time 
to  time  with  a solution  of  honey  of  roses, 
&c. 

Several  complicated  instruments  were  in- 
vented for  dividing  the  frenum,  by  Schmitt, 
Petit,  and  Heister;  but  they  have  fallen,  and 
very  justly,  into  complete  disuse. 
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( Ernst  Dieffenbach.') 

ANKYLOMELE,  (obsolete),  from  dyicv- 
Xof,  ‘ crooked,’  and  /uijXo.  ‘ a probe.’  A 
curved  probe  employed  in  the  times  of  Hip- 
pocrates and  Galen,  for  sounding  or  examin- 
ing wounds. 

ANKYLOSIS.  This  term  is  derived  from 
the  Greek  adjective  ayKv\og,  signifying  crooked 
or  bent.  Another  derivation  has  been  as- 
signed to  it  from  the  substantive  ayicvXri,  a 
species  of  javelin,  or,  according  to  Scapula, 
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the  girth  by  which  a number  of  javelins  was 
held  together ; but  it  is  sufficiently  evident 
that  the  former  etymology  is  the  more  correct. 
In  either  case  it  is  not  less  erroneous  than  it 
is  common  to  spell  the  word  anchylosis,  as  if 
its  primitive  contained  % instead  of  k. 

Ankylosis  is  the  condition  of  a moveable 
joint  in  which  motion,  both  active  and  passive, 
is  impaired  or  destroyed.  Joints  not  designed 
for  motion,  such  as  the  cranial  and  facial  su- 
tures, or  the  articulations  of  the  teeth  witli 
the  maxillary  bones,  are  not  said  to  undergo 
ankylosis.  Nor  is  a joint  said  to  be  ankylosed 
when  passive  motion  can  be  communicated  to 
it  freely,  although  its  voluntary  motion  is  en- 
tirely destroyed.  Those  cases  are  therefore 
excluded  from  our  consideration  in  which  the 
immobility  arises  from  paralysis,  hysteria,  and 
other  causes  not  affecting  the  joint  itself,  or 
the  structures  immediately  surrounding  it  ; 
but  it  is  of  consequence  to  observe  that,  even 
in  these  cases,  a real  ankylosis  may  at  length 
take  place  as  a consequence  of  long-continued 
rest. 

There  are  commonly  said  to  be  two  species 
of  ankylosis,  the  true  and  the  false  ; of  which 
the  former  (sometimes  called  also  hard  or 
osseous)  exists  when  the  opposed  articular 
surfaces  have  become  united  by  bone  ; the 
latter,  when  the  impediment  to  motion  is 
produced  by  the  effusion  of  lymph  or  liga- 
mentous tissue  in  or  around  the  joint,  by 
simple  rigidity,  &c.  The  term  false  ankylosis 
has  little  more  than  a negative  meaning,  for 
the  conditions  which  it  is  employed  to  indi- 
cate are  so  various  that  the  only  information 
which  we  can  derive  from  it  is,  that  the  bones 
forming  the  articulation  are  not  soldered  to- 
gether by  bony  deposit. 

Another  distinction  is  drawn  between  uni- 
versal and  partial  ankylosis.  Ankylosis  is 
said  to  be  universal  when  all,  or  nearly  all, 
the  joints  are  affected;  to  be  partial  when  the 
immobility  is  confined  to  one  or  a very  few. 
Of  the  former  species  the  examples  re- 
corded are  not  very  numerous,  and  do  not 
furnish  any  deduction  practical  or  theoretical. 
Baron  Percy  placed  in  the  Museum  of  the 
Faculty  of  Paris  a skeleton  consisting,  from 
general  ankylosis,  of  but  one  single  piece  of 
bone,  and  it  was  probably  this  curious  speci- 
men which  Boyer  described  in  his  treatise  on 
surgery.  In  the  Annali  Universi  di  Medi- 
cina  (1824),  an  account  is  given  of  a patient 
who,  having  had  gonorrhoea,  was  not  long 
after  his  cure  attacked  by  gout  and  rheuma- 
tism, which  gradually  extended  until  at  length 
every  joint  had  become  affected  and  ankylosed. 
The  joints  of  the  vertebrae  and  lower  jaw 
were  last  attacked.  The  patient  lay  con- 
stantly in  the  horizontal  position,  and  life  was 
sustained  for  some  years  by  fluid  nutriment 
administered  through  a quill.  In  the  Lancet, 
(vol.  i.  1831-2),  a case  of  pure  general  anky- 
losis is  detailed  with  considerable  care.  Ber- 
nard Conner  (De  Stupendo  Ossium  Coalitu) 
describes  another  case ; and  in  the  History  of 
the  Academy  of  Sciences  (1716),  there  is  an 
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account  of  a child  aged  twenty-three  months, 
which  became  the  subject  of  universal  anky- 
losis. Corresponding  instances  are  described 
in  various  surgical  works  ancient  and  modern, 
but  it  is  unnecessary  to  draw  up  an  exact 
catalogue  of  them,  since  a combination  of  the 
whole  supplies  us  only  with  the  fact  that  such 
things  have  been.  Some  of  the  cases  exem- 
plify the  effects  of  long-continued  rest,  or  of 
arthritis  ; and  as  they  exhibit  nothing  more 
than  false  ankylosis,  are  remarkable  only  from 
the  unusual  number  of  joints  affected.  The 
few  instances  in  which  all  traces  of  joints  have 
been  obliterated  by  a bony  junction  of  the 
pieces  of  the  skeleton,  are  very  curious,  and, 
in  the  present  state  of  our  knowledge,  inex- 
plicable phenomena.  Some  analogy  to  this 
process  may  be  found  in  the  senile  tendency 
to  ossific  deposit,  and  in  the  profusion  of  ex- 
ostoses which  sometimes  affect  weakly  chil- 
dren. 

Universal  ankylosis  is  a rare  occurrence, 
but  its  opposite,  partial  or  particular  anky- 
losis, is  very  freejuent.  The  term  partial  is 
employed  when  the  ankylosis  is  confined  to 
one  or  a few  joints  without  affecting  the 
skeleton  generally ; and  the  remainder  of  our 
article  must  be  devoted  to  this  form  of  the 
affection,  which  is  so  commonly  met  with  ; that 
the  phrase,  “stiff-joint,”  is  familiar  as  a house- 
hold word. 

Before  treating  of  ankylosis  as  it  affects 
the  more  perfect  articulations,  those  which 
are  endowed  with  a synovial  membrane,  it 
will  be  convenient  to  say  what  little  can  be 
said  concerning  ankylosis  of  the  fibro-cartila- 
ginous  joints.  In  these  joints  the  motion  is 
very  limited,  and  the  transition  from  the  nor- 
mal to  the  ankylosed  condition  is  easy.  The 
ankylosis  is  always  effected  by  a deposit  of 
bone,  and  the  new  bone  is  usually  of  a more 
dense  and  compact  texture  than  the  old. 
The  conversion  of  fibro-cartilage  into  bone 
seems  to  be  one  of  the  changes  incidental  to 
old  age,  for  wc  rarely  examine  the  body  of 
an  old  person,  especially  if  his  life  have  been 
laborious,  without  finding  exemplifications  of 
it  in  some  of  the  vertebral  or  pelvic  articula- 
tions. Thus  bony  ankylosis  of  the  coccygeal 
joints  often  begins  to  take  place  in  women 
after  the  cessation  of  the  menses.  In  the 
spinal  column  this  senile  change  is  frequently 
accompanied  by  the  formation  of  exostoses, 
which  project  from  the  space  formerly  occu- 
pied by  intervertebral  substance,  and  are 
sometimes  of  considerable  size.  They  are 
more  common  on  the  anterior  surface  of  the 
spinal  column  than  on  the  posterior,  but  are 
occasionally  met  with  in  the  latter  situation, 
where  they  give  rise  to  an  incurable  paraple- 
gia, by  exerting  pressure  on  the  nervous 
centre. 

When  ankylosis  of  the  vertebral  or  pelvic 
joints  takes  place  before  the  middle  term  of 
life,  it  is  commonly  the  sequel  of  an  ulcerative 
process  in  the  fibro-cartilaginous  tissue.  This 
ulceration  may  have  been  primary.  I have 
seen  two  vertebrae  completeiv  separated  by 


ulceration  of  the  inter-vertebral  substance, 
while  the  bones  presented  only  slight  traces 
of  inflammation.  More  commonly,  however, 
the  bone  is  the  tissue  primarily  affected,  and 
the  ulceration  of  the  fibro-cartilage  is  second- 
ary to  caries  of  vertebrae.  In  this  state  an- 
kylosis is  the  only  cure,  and  its  formation 
ought  to  be  promoted  by  enjoining  perfect 
rest.  When  this  caries  affects  the  spinal 
column  it  usually  happens,  in  those  cases 
which  recover,  that  the  disease  does  not 
affect  the  whole  body  of  the  vertebrae,  but  is 
limited  to  the  anterior  part,  or  to  one  of  the 
sides.  Hence  a curve  is  formed  by  the  giving 
way  of  the  affected  side.  I have  seen  an  an- 
terior curve  produced  in  this  way  so  extreme 
that  the  front  part  of  the  body  of  one  verte- 
bra rested  upon  the  front  parts  of  the  body 
of  the  vertebra  next  but  one  below  it.  It  is 
a curious  and  beautiful  provision  of  Nature 
that  when  this  curvature  is  formed,  a quantity 
of  dense  bony  matter  is  thrown  out  during 
the  formation  of  the  ankylosis  in  the  hollow 
of  the  curve,  so  as  to  give  support  to  the 
column.  On  the  side  opposite  to  that  which 
has  become  ankylosed  the  intervertebral 
substance  is  stretched  and  elongated.  Anky- 
losis of  the  pelvic  joints  is  not  often  seen  as 
a consequence  of  disease,  but  it  sometimes 
follows  the  suppuration  of  the  pubic  symphysis 
of  which  writers  on  midwifery  have  given  a 
description. 

Ankylosis  of  the  diarthrodial  articulations, 
to  which  our  attention  must  now  be  given,  is 
so  extensive  and  complicated  a subject  that 
those  who  have  given  attention  to  it,  espe- 
cially if  conversant  with  surgical  pathology, 
feel  little  surprise  at  the  confused  and  ob- 
scure manner  in  which  it  is  discussed,  even  in 
our  most  approved  surgical  treatises.  Anky- 
losis is  in  some  instances  a disease  against 
which  we  are  called  upon  to  combat,  while  in 
others,  it  is  a happy  result  which  we  are  not 
less  called  upon  to  promote.  From  this  cir- 
cumstance considerable  perplexity  has  arisen. 
Again,  the  accidents  which  may  in  the  sequel 
occasion  ankylosis  are  very  numerous  and 
varied,  and  much  confusion  has  been  created 
by  the  practice  of  describing  all  these  varied 
causes  to  be  productive  of  one  common  effect. 
It  is,  indeed,  true,  that  in  all  cases  the  joint 
is  stiff,  but  it  will  be  speedily  seen  that  very 
different  structural  changes  may  occasion  that 
stiffness.  On  the  other  hand,  it  would  be  a 
tedious  labour  to  describe  as  many  varieties 
of  ankylosis  as  there  are  diseases  which  may 
remotely  originate  this  affection.  The  sub- 
ject will  perhaps  be  freed  from  some  con- 
fusion if  we  confine  ourselves  to  enumerating 
the  proximate  or  immediate  causes  of  anky- 
losis ; that  is  to  say,  the  structural  changes  on 
which  it  depends.  A constant  reference  to 
tissue  will  give  us  a very  clear  principle  of 
arrangement,  and  with  the  view  of  still  fur- 
ther facilitating  the  inquiry,  I shall  venture  to 
adopt  a division  not  in  common  use. 

I propose  to  separate  those  cases  of  anky- 
losis which  depend  on  lesion  of  tissues  sur- 
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rounding  the  joint  from  those  which  are  the 
result  of  disease  in  the  tissues  proper  to  thejoint 
itself.  The  advantages  which  will  be  gained 
by  employing  this  line  of  demarcation  are 
sufficient  to  warrant  its  introduction.  In 
the  first  class  will  be  included  the  large  ma- 
jority of  the  cases  in  which  ankylosis  is  cur- 
able ; in  cases  of  the  second  class  a cure  is 
very  uncommon.  Again,  in  the  first  class  of 
cases,  ankylosis  is  generally  a result  to  be 
guarded  against,  while  in  the  second  class  it 
is  too  often  a desirable  consummation  of  a 
disease  otherwise  more  fatal.  The  cases 
of  the  first  class  are  invariably  false  anky- 
loses ; those  of  the  second  may  be  either 
false  or  true.  It  is  readily  granted  that  these 
two  classes  not  unfrequently  run  into  one 
another ; that,  for  example,  synovial  inflam- 
mation may  occasion  thickening  of  tissues  ex- 
ternal to  the  joint  ; but  there  are  no  arbitrary 
classifications  to  which  the  same  objection  is 
not  applicable,  and  in  this  case  the  advantages 
of  making  the  distinction  are  sufficiently  ob- 
vious. 

We  proceed  therefore  to  consider, 

A.  Ankylosis,  the  result  of  lesion  of  tissues 
surrounding  the  joint. 

This  species,  which  may  be  termed,  for 
brevity,  external  ankylosis,  results  from  a 
great  variety  of  morbid  states.  Long  con- 
tinued rest  is  alone  sufficient  to  produce  it. 
A joint  is  preserved  in  its  healthy  state  by 
exercise.  When  that  is  withheld  the  synovial 
secretion  diminishes,  the  ligaments  and  ten- 
dons become  stiffened,  the  muscles  are  rigid 
and  contracted.  Petit,  and  others  who  adopted 
his  opinions,  thought  that  the  stiffness  conse- 
quent on  long  repose  arises  from  an  accumu- 
lation of  synovia  in  the  joint,  and  a thickened 
state  of  the  fluid  ; but  a more  inquiring  patho- 
logy has  taught  that  joints  in  this  state  con- 
tain a diminished  quantity  of  synovia,  and 
that  not  at  all  thickened.  Ankylosis  from 
this  cause  is  very  commonly  seen  after  frac- 
tures ; but  if  the  fracture  have  taken  place  in 
the  neighbourhood  of  the  articulation,  inflam- 
matory deposit  has  assisted  in  producing  the 
rigidity.  Perhaps  the  purest  example  of  an- 
kylosis from  rest  is  seen  in  those  Indian 
fakirs,  who,  from  religious  motives,  confine 
themselves  for  long  periods  of  time  to  one 
position.  These  men  have  usually  several 
immoveable  joints. 

Diseases  of  cellular  membrane  arc  a prolific 
source  of  external  ankylosis.  A slight  wound, 
an  ulcer,  inflammation  of  veins  or  absorbents, 
the  presence  of  an  abscess,  and  various  other 
causes  may  awaken  an  inflammation  in  the 
cellular  tissue,  which  proceeds  with  varying 
degrees  of  rapidity  to  the  effusion  of  lymph, 
and  until  this  is  absorbed  the  motions  of  the 
joint  are  greatly  limited.  It  not  unfrequently 
happens  that  this  inflammation,  when  it  oc- 
curs in  the  neighbourhood  of  a ginglymoid 
joint  affects  only  one  side  of  the  articulation, 
which  is  usually  that  most  abundantly  supplied 
with  cellular  tissue,  as  the  fore  part  of  the 
elbow  or  the  back  part  of  the  knee.  In  this 


case,  motion  is  limited  only  in  one  direction, 
while  in  the  opposite  it  can  be  performed  al- 
most or  quite  to  the  accustomed  extent. 

The  following  is  an  interesting  example  of 
external  ankylosis  dependent  on  inflammation 
of  cellular  membrane.  In  the  middle  of 
January,  1837,  I was  consulted  by  a gentle- 
man who  stated  that  in  the  latter  end  of  the 
preceding  November  he  had  been  bitten  in 
the  left  ham  by  a dog.  The  wound  was 
slight,  and  healed  without  much  difficulty,  but 
a hardness  remained  which  had  been  gra- 
dually extending  ever  since,  and  had  latterly 
been  accompanied  by  an  inability  to  move  the 
knee  freely.  When  I first  saw  him  the  space 
between  the  flexor  tendons  was  extremely 
hard,  the  whole  leg  was  swollen  and  tense, 
and  pitted  slightly  on  pressure ; the  back 
part  of  the  thigh,  almost  to  the  nates  was  in- 
durated, while  the  front  part  of  the  thigh  and 
of  the  knee-joint  remained  unaffected  ; the 
leg  could  be  flexed  nearly  to  the  natural  ex- 
tent, but  could  not  be  extended  beyond  a 
right  angle  with  the  thigh,  and  the  motions 
of  the  ankle-joint  were  very  limited.  The 
skin  of  the  part  affected  was  hot,  and  there 
was  some  pain  on  pressure,  or  when  the  limb 
was  dependent,  but  the  general  health  was 
unaffected.  The  disease,  in  spite  of  the  mea- 
sures taken  to  combat  it,  advanced  ; the  right 
limb  became  similarly  affected,  and  the  con- 
traction of  the  left  leg  was  the  most  extreme 
I ever  saw.  At  length,  however,  the  sub- 
acute inflammation  of  cellular  membrane  was 
subdued  by  position,  cold  applications,  the 
steam-bath,  and  a gentle  mercurial  course  ; 
after  which  the  induration  and  consequent 
contraction  were  gradually  removed  by  pas- 
sive motion,  emollient  applications  with  fric- 
tion, and  tight  bandaging. 

Lesion  of  muscles  and  tendons  is  not  an  un- 
frequent cause  of  external  ankylosis.  Thus, 
after  thecal  abscess,  we  frequently  see  one  or 
more  fingers  permanently  contracted  and 
motionless.  This  occasionally  arises  from 
sloughing  of  the  tendon,  but  more  frequently 
from  adhesions  formed  between  the  opposed 
surfaces  of  the  theca,  and  hence  arises  the 
necessity  of  paying  much  attention  to  the 
position  of  the  fingers  during  the  recovery 
from  this  disease.  The  sloughing  of  tendon 
and  muscle  from  the  presence  of  abscesses, 
the  involuntary  contraction  of  muscular  fibre, 
if  long  continued,  and  the  rigidity  of  these 
structures  consequent  upon  want  of  exer- 
cise, are  other  causes  of  ankylosis.  Again,  if 
the  right  balance  of  muscular  power  be  over- 
turned, a degree  of  ankylosis  ensues.  The 
uninjured  muscle  has  lost  its  antagonist,  and, 
meeting  with  no  resistance,  is  in  constant 
action.  It  becomes  shorter  until  at  length 
all  attempts  to  restore  the  member  to  a proper 
position  would  be  fruitless  without  a previous 
division  of  the  contracted  muscle. 

If  this  state  of  things  be  not  attended  to, 
extreme  contractions  sometimes  ensue,  and 
the  joint  around  which  this  disturbance  has 
taken  place  becomes  insusceptible  both  of 
X 2 
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active  and  passive  motion,  or,  in  other  words, 
is  ankylosed.  The  most  familiar  example  of 
this  form  of  disease  is  seen  in  the  contraction 
of  the  fingers  which  follows  upon  paralysis  of 
the  extensor  muscles.  The  paralysed  muscles 
become  small,  shrunk,  pale,  and  devoid  of  ir- 
ritability, while  the  flexor  muscles,  having  now 
no  longer  any  antagonist  force,  contract 
themselves  until  the  points  of  the  fingers 
are  buried  in  the  palm  of  the  hand.  Some 
years  ago  Sir  Charles  Bell  told  me  that  he 
had  been  recently  consulted  by  a musician 
labouring  under  paralysis  of  the  extensor 
muscles  of  the  fingers,  and  had  contrived  to 
prevent  ankylosis  by  causing  the  patient  to 
wear  on  the  back  of  each  finger  a piece  of 
watch-spring  of  sufficient  power  to  keep  the 
finger  straight  when  no  effort  was  made  to 
flex  it,  but  not  strong  enough  to  resist  the 
voluntary  action  of  the  flexors.  The  pieces 
of  watch-spring  were  fastened  at  one  extre- 
mity into  a bracelet  around  the  wrist,  and  at 
the  other,  into  a light  ring,  worn  on  the  last 
joint  of  the  finger.  This  ingenious  contriv- 
ance, Sir  Charles  assured  me,  was  so  success- 
ful that  his  patient  was  enabled  to  resume  his 
occupation,  and  to  play  on  the  piano. 

Contractions  of  fascia  are  not  uncommon 
causes  of  external  ankylosis.  These  contrac- 
tions have  been  assigned  to  the  power  which 
aponeurotic  fibres  undoubtedly  possess  of 
adapting  themselves  to  changes  of  form  and 
volume,  in  the  parts  in  which  they  occur;  but 
it  is  indisputable  that  these  contractions  occur 
frequently  where  no  such  change  in  form  or 
volume  has  been  perceptible.  Laceration  of 
fascia,  or  long  continued  rest,  may  give  rise  to 
this  contraction ; and  from  the  analogy  of 
other  structures,  it  may  not  be  unfair  to  infer, 
in  our  ignorance  of  the  morbid  states  of  this  and 
other  tissues  of  low  organization,  that  fascia  is 
subject  to  inflammation  which  produces  some 
rigidity  and  shortening.  Dupuytren  has  made 
familiar  the  ankylosis  of  the  fingers  dependent 
on  contraction  of  the  palmar  fascia,  and  re- 
cently professor  Froriep  of  Berlin,  (Preus- 
sische  Medinische  Zeitung,  quoted  in  Brit, 
and  For.  Med.  Rev.  No.  vi.)  has  pointed  out, 
that  ankylosis  of  the  knee-joint  sometimes  de- 
pends on  a similar  cause,  the  contraction  of 
the  fascia  lata,  and  of  the  prolongations  which 
it  sends  off  to  the  knee-joint.  Dr.  F.  thinks 
that  this  contraction  is  most  frequently  pro- 
duced by  a carious  ulcer  on  the  back  of  the 
foot,  or  upon  the  anterior  aspect  of  the  leg. 
He  ascribes  the  rigidity  of  the  fascia  to  long- 
continued  rest,  with  the  knee  in  a bent  posi- 
tion ; but  it  is  difficult  to  understand  how  such 
ulcers  as  those  of  which  he  speaks  should 
occasion  flexion  of  the  knee,  unless  they  ex- 
cited absorbent  inflammation. 

The  skin  may  give  rise  to  external  anky- 
losis. When  extensive  sloughing  of  this  tissue 
has  taken  place  from  any  cause,  as  a burn  or 
bruise,  the  cicatrix  which  ensues  undergoes  a 
contraction  which  is  unhappily  very  familiar 
to  all.  Every  surgeon  has  seen  the  arm  ren- 
dered almost  useless  by  ankylosis  of  the  elbow- 


joint  consequent  upon  the  contraction  of  a 
cicatrix. 

Exostoses,  aneurisms,  and  tumours,  situated 
in  the  neighbourhood  of  articulations,  also 
produce  external  ankylosis  by  an  action  which 
is  too  mechanical  and  obvious  to  require  ex- 
planation. 

We  have  thus  briefly  pointed  out  the  chief 
proximate  causes  of  the  malady  under  conside- 
ration arranged,  as  closely  as  possible,  under 
the  head  of  tissue.  It  would  be  a task  equally 
tedious  and  useless  to  recount  the  more  re- 
mote causes.  Whatsoever  cause  destroys  the 
extensibility  and  easy  play  of  the  cellular 
membrane  might  be  enumerated  as  a remote 
cause  of  ankylosis  ; but  it  is  manifest  that 
to  make  such  an  enumeration  here  would 
be  to  overstep  the  proper  boundaries  of  this 
article. 

B.  Ankylosis  dependent  on  lesion  of  tissues 
proper  to  the  joint. 

This  species  may  be  termed,  to  contradis- 
tinguish it  from  the  preceding,  internal  anky- 
losis. It  comprehends  instances  of  both  false 
and  true  ankylosis  ; but  all  the  examples  of 
the  latter  class  are  included  under  it.  In  a 
large  proportion  of  cases  it  is  not  a malady 
which  the  surgeon  can  be  called  on  to  cure, 
but  a result  at  which  he  is  happy  to  arrive. 
The  diseases  which  occasion  it  are  less  nume- 
rous than  those  which  give  rise  to  external 
ankylosis,  but  far  more  serious,  and  will  be 
classified  most  advantageously  under  the  seve- 
ral tissues  belonging  to  the  joint. 

The  ligaments  may,  in  several  ways,  destroy 
or  impair  the  motions  of  joints.  Inflamma- 
tion may  be  set  up  in  ligamentous  tissue  by  a 
sprain,  a luxation,  or  a fracture  bordering  on 
the  articulation,  by  gout  and  rheumatism. 
This  inflammation  gives  rise,  at  first,  to  a 
swollen  and  softened  state  of  the  ligaments, 
produced  by  the  deposition  of  lymph  between 
the  fibres  ; subsequently  the  whole  tissue  be- 
comes rigid  and  indurated.  When  in  this 
state,  it  has  very  much  the  character  of  car- 
tilage, or  fibro-cartilage,  and  no  longer  per- 
mits the  bones  to  move  upon  one  another 
with  ease  and  freedom.  The  dissection  of  a 
joint  ankylosed  by  rheumatism  illustrates  this 
condition  of  ligament.  Inflammation  may  be 
propagated  to  the  ligaments  from  disease  of 
other  articular  tissues,  and  the  same  process 
of  rigidity  and  hardening  will  ensue,  but  in 
most  of  these  cases,  the  iinpliability  of  the 
ligaments  is  not  the  only  cause  of  ankylosis. 
Ossification  of  ligaments  is  assigned,  by  some 
w'riters,  as  a frequent  cause  of  ankylosis,  but 
it  is  certainly  much  rarer  than  is  commonly 
supposed.  It  is  true  that  the  cotyloid  liga- 
ment of  the  acetabulum  is  not  unfrequently 
converted  into  bone,  so  as  to  form  a rim  round 
the  margin  of  the  articular  cavity,  but  every 
anatomist  is  aware  that  this  ligament  is  fibro- 
cartilaginous in  structure.  The  most  common 
transformation  of  true  ligamentous  tissue  is 
into  cartilage.  Ossification  is  not  often  seen 
except  in  old  men  who  have  undergone  much 
and  great  exertion  : when  it  does  take  place, 
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it  commences  at  the  connexion  of  the  liga- 
ment with  the  periosteum. 

Rigidity  of  ligaments  may  be  produced  by 
long-continued  rest.  It  is  necessary  to  tbe 
healthy  constitution  of  organs,  that  the  func- 
tions, for  the  performance  of  which  the}’  are 
destined,  be  duly  discharged ; and  when  these 
are  not  called  adequately  into  play,  the  organ 
soon  becomes  incapable  of  performing  them. 
Boyer  has  described  another  mode  in  which 
the  ligaments  may  give  rise  to  ankylosis.  He 
held  the  opinion,  which  is  to-day  not  altoge- 
ther without  supporters,  that  in  scrofulous 
white  swelling  the  bones  undergo  enlarge- 
ment. The  ligaments,  he  says,  consequently 
become  too  short,  and  hence  ankylosis  arises. 
This,  though  incorrect  as  to  white  swelling, 
since  the  bones  in  that  disease  do  not  undergo 
enlargement,  may  nevertheless  hold  good  with 
regard  to  rheumatic  joints,  in  which  it  is  not 
uncommon  to  see  articular  extremities  far 
exceeding  the  natural  size. 

Synovial  membrane. — A very  large  propor- 
tion of  the  cases  of  ankylosis,  both  external  and 
internal,  have  their  origin  in  disease  of  this 
tissue.  When  synovitis  continues  for  any 
length  of  time,  a degree  of  inflammatory  ac- 
tion is  awakened  in  the  sub-synovial  cellular 
tissue  and  adjacent  structures,  in  consequence 
ot  which,  deposit  and  thickening  take  place 
around  the  joint.  “ In  long-continued  chronic 
synovitis,”  says  Mr.  Wickham,  “ a deposit  is 
often  observed  into  the  ligamentous  tissue 
which  invests  the  capsule,  and  into  the  cellu- 
lar membrane  which  surrounds  the  joint,  thus 
giving  a degree  of  firmness  and  elasticity  to 
the  tumour.”  In  addition  to  this,  the  flexor 
muscles  undergo  that  remarkable  contraction 
which  is  witnessed  in  almost  all  joint  diseases. 
This  thickening  and  contraction  frequently 
continue  long  after  the  synovial  inflammation 
has  ceased,  and  greatly  impair  the  freedom 
and  extent  of  motion.  Internal  ankylosis  is 
sometimes  produced  by  the  formation  of  ad- 
hesions between  the  opposed  surfaces  of  the 
synovial  membrane.  It  is  certain  that  the 
inflammation  of  this  tissue  does  not  ordinarily 
give  rise  to  the  effusion  of  plastic  matter ; but 
that  it  may  do  so  occasionally  is  a well  esta- 
blished fact.  Baron  Boyer  unhesitatingly  as- 
signs it  as  one  of  the  modes  in  which  ankylosis 
is  produced,  and  cites  from  Job  a Meck’ren,  as 
being  probably  of  this  sort,  a case  in  which  a 
stiff  joint  rapidly  became  pliable,  after  being 
violently  straightened  by  a fall,  though  pre- 
viously it  had  resisted  every  method  of  treat- 
ment. Dupuytren  describes  the  synovial 
membrane  of  a joint  which  had  been  implicat  ed 
in  a fracture  as  red,  and  exhibiting  long  mem- 
branous bands  of  adhesion  stretching  across 
the  articular  cavity.  Sir  Benjamin  Brodic 
states,  that  he  has  seen  adhesions  to  each  other 
of  the  reflected  folds  of  the  membrane  ; 
and  Mr.  Mayo  describes  very  clearly  cases  of 
ankylosis  dependent  on  such  adhesions.  I 
have  more  than  once  seen  bands  of  false  mem- 
brane connecting  opposed  synovial  surfaces. 
In  one  beautiful  specimen,  deposited  in  the 


museum  of  Guy’s  Hospital,  a thick  bridle  of 
cellular  membrane  of  some  length,  stretches 
from  the  cartilaginous  surface  of  the  patella 
to  one  of  the  condyles  of  the  femur  ; and  in 
another  specimen,  deposited  in  the  same  rich 
storehouse  of  pathological  facts,  a very  dense 
and  close  ankylosis  has  been  formed  by  adhe- 
sions between  the  synovial  surfaces  covering 
cartilage. 

Fig.  102. 


Fig.  102.  Ankylosis  of  the  tibia , astragalus,  and  os 
calcis.  From  the  pathological  collection  of  Mr. 
•Iordan  of  Manchester.  The  specimen  is  curious , 
from  the  great  regularity  of  the  adventitious  mem- 
branous bands , connecting  these  bones  with  each  other. 

The  ankylosis  thus  formed  may  be  very 
firm  and  unyielding,  but  the  medium  of 
union  between  the  articular  extremities  is 
only  cellular  membrane  more  or  less  con- 
densed, while  the  ankylosis  which  ensues  after 
ulceration  of  cartilage  or  bone,  is  usually 
effected  either  by  bone  or  by  ligamentous  tis- 
sue. A wound  of  the  synovial  membrane,  if 
not  fatal,  very  frequently  gives  rise  to  anky- 
losis. Sir  Astley  Cooper,  in  describing  the 
consequences  of  compound  fracture  into  a 
joint,  and  of  compound  dislocation,  says,  “ The 
bone  inflames,  the  cartilage  becomes  ulcer- 
ated, numerous  abscesses  are  formed  in  dif- 
ferent parts  of  the  joint,  and  at  length  granu- 
lations spring  from  the  extremities  of  bone 
deprived  of  their  cartilages,  and  fill  up  the 
cavity  ; generally,  these  granulations  become 
ossified,  and  ankylosis  succeeds  ; but  some- 
times they  remain  of  softer  texture,  and  some 
degree  of  motion  in  the  joint  is  gradually  re- 
gained.” (Sir  A.  Cooper  on  Dislocations  and 
fractures.)  In  this  case  the  synovitis,  in  an 
indirect  way,  gives  rise  to  ankylosis,  by  pro- 
pagating disease  to  the  other  articular  tissues ; 
and  the  same  results  frequently  follow  a syno- 
vitis which  is  not  traumatic.  The  cartilage, 
from  its  contiguity  to  an  inflamed  tissue, 
ulcerates,  the  bone  is  exposed,  and  ankylosis 
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is  often  the  happiest  termination  for  which  we 
can  venture  to  hope. 

Cartilage. — Ulceration  of  this  tissue  is  a 
disease  with  which  we  are,  as  yet,  very  little 
acquainted,  though  the  admirable  researches 
of  Sir  Benjamin  Brodie  have  satisfied  the 
majority  of  English  surgeons  of  its  existence, 
and  not  unfrequent  occurrence.  It  is  proba- 
ble that  the  ulceration  may  sometimes  cease, 
either  spontaneously  or  through  the  remedial 
measures  of  art,  before  the  cartilage  has  been 
extensively  removed,  and  that  the  joint  may 
be  restored  to  its  natural  condition,  but  in 
many  cases,  the  destructive  process  is  carried 
on  until  the  bone  is  denuded.  Here,  again, 
ankylosis  is  a desirable  termination.  If  the 
patient  be  of  good  constitution,  the  inflamma- 
tion excited  in  the  bone  by  the  ulceration  of 
the  cartilage,  may  be  very  slight  and  transient ; 
in  which  case,  lymph  will  be  rapidly  effused 
from  the  exposed  surface,  and  adhesions  will 
be  formed  which  sometimes  undergo  ossifica- 
tion ; but  more  generally  assume,  in  process 
of  time,  a ligamentous  character.  In  other 
cases,  where  the  patient  is  of  a less  happy 
temperament,  the  bone  becomes  decidedly 
diseased  ; the  matter  effused  from  it  is  either 
non-plastic,  or  is  prevented  from  forming  ad- 
hesions, by  the  presence  of  purulent  fluid  in 
the  cavity  of  the  joint,  and  the  denuded  sur- 
faces may  be  felt  to  grate  on  one  another. 
If  amputation  be  resorted  to,  the  joint  is 
found  full  of  a sanious  fluid,  and  the  articular 
surfaces  are  dark  and  bare,  or  covered  with 
soft,  tender  granulations,  but  no  attempt  at 
ankylosis  has  been  instituted.  Mr.  Mayo 
speaks  of  ankylosis  being  produced  by  an 
effusion  of  false  membrane,  from  the  substance 
of  the  cartilage,  after  an  ulceration  which  had 
affected  only  its  surface.  This  is  an  appear- 
ance which  I have  never  seen,  nor  do  I be- 
lieve it  to  be  of  common  occurrence.  I am 
well  satisfied,  that  in  nine-tenths  of  the  cases 
of  ankylosis  following  ulceration  of  cartilage, 
the  bands  of  adhesion  by  which  the  ankylosis 
is  effected,  have  been  effused  from  the  sur- 
face of  the  denuded  bone. 

Bone. — This  structure  may  be  either  pri- 
marily or  secondarily  involved  in  joint  dis- 
eases. It  may  be  but  slightly  inflated  from 
sympathy  in  the  inflammation  of  a neighbour- 
ing tissue,  or  it  may  be  in  a state  of  idiopathic 
and  most  obstinate  caries.  In  either  of  these 
cases  ankylosis  may  be  the  consequence.  If 
the  bone  be  merely  inflamed,  this  result  will 
be  attained  in  the  way  which  has  already  been 
described — by  the  effusion  of  plastic  lymph 
from  its  surface,  after  the  removal  of  the  car- 
tilage, and  the  adhesions  which  are  formed 
with  similar  effusion  from  the  opposed  articular 
surface.  When  the  bone,  however,  is  in  a 
state  of  caries,  whether  idiopathic  or  acquired, 
it  too  frequently  happens  that  all  the  efforts 
of  nature  and  art  combined,  are  incapable  of 
arresting  the  destructive  process,  and  the 
patient  sinks,  or  submits  to  amputation,  with- 
out any  attempt  at  ankylosis  having  com- 
menced. If,  however,  the  patient’s  constitu- 


tion be  of  sufficient  strength  to  bear  him 
through  the  struggle,  or,  to  use  the  favourite 
phrase  of  our  neighbours,  “ si  la  nature,  se- 
condee  convenablement  par  l’art,”  arrests  the 
disease,  the  portions  of  ulcerating  and  soft- 
ened bone  are  thrown  off  by  granulations 
which  spring  up  from  beneath,  the  whole 
cavity  of  the  joint  becomes  lined  by  these 
vascular  and  fleshy  formations  which  inoscu- 
late with  one  another,  and  an  intimate  adhe- 
sion is  formed  between  the  articular  surfaces. 
In  process  of  time  these  adhesions,  like  all 
newly  formed  parts  become  pale  from  a dimi- 
nution of  their  vascularity,  and  put  on  the 
character  of  ligamentous  tissue,  or  are  con- 
verted into  bone  by  the  deposit  of  phosphate 
of  lime. 

Fig.  103. 


ebumated  partly  at  its  neck,  and  forming  one  mass 
of  cancelli  with  the  body  of  the  pubis  and  ischium  ; c, 
internal  and  sawed  surface  of  the  ilium ; d,  portion 
of  the  pubis.  From  Mr.  B.  Cooper. 

We  have  here  given  under  an  arrangement 
which  seems  to  us  better  adapted  than  any 
other  for  comprehension  and  retention,  a 
general  outline  of  the  inodes  in  which  anky- 
losis may  be  produced,  and  we  have  included 
under  their  appropriate  heads,  the  anatomical 
characters  of  different  species  of  the  affection. 
A few  remarks  on  the  conditions  which  deter- 
mine the  formation  of  true  in  preference  to 
false  ankylosis  will  close  this  part  of  the  sub- 
ject. It  is  incorrect  to  suppose,  that  osseous 
ankylosis  is  a very  common  occurrence,  even 
after  the  most  severe  and  protracted  diseases 
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of  joints.  Crowther,  whose  experience  was 
very  considerable,  says,  “ I have  seen  but  two 
cases  of  the  knee,  and  one  of  the  elbow,  anky- 
losed  by  ossific  union,”  and  so  far  as  my  own 
observation  extends  the  inference  to  be  drawn 
from  his  testimony  is  confirmed.  The  fallacy 
has  probably  arisen,  partly  from  the  inspection 
of  pathological  museums,  for  which  the  speci- 
mens of  osseous  ankylosis  are  treasured  up, 
while  those  of  ligamentous  union  are  often 
thrown  aw’ay,  and  partly  from  a common, 
though  erroneous  belief,  that  soft  ankylosis 
always  admits  of  some  degree  of  motion.  Nor 
is  it  correct  to  suppose,  that,  where  the  union 
has  been  at  first  ligamentous,  it  necessarily 
becomes,  in  process  of  time,  bony,  by  the  in- 
filtration of  earthy  particles.  Some  years 
ago,  I dissected  a knee-joint  which  had  been 
perfectly  motionless  for  thirty  years,  and  was 
surprised  to  find  a very  dense  layer  of  liga- 
ment, and  not  bone,  connecting  the  articular 
extremities.  Perfect  rest,  and  a proximity  of 
the  surfaces  of  diseased  bone,  are,  probably, 
conditions  essential  to  the  formation  of  true 
ankylosis.  Hence,  in  proportion  to  the  num- 
ber of  recoveries  from  ulcerative  disease  of 
the  hip-joint,  as  compared  with  the  number  of 
recoveries  from  similar  disease  in  the  knee- 
joint,  true  ankylosis  is  more  frequent  in  the 
former  articulation  than  in  the  latter.  I am 
also  inclined  to  believe,  that  true  ankylosis 
more  frequently  follows  caries  of  the  articular 
extremities,  than  simple  inflammation  of  bone, 
or  ulceration  of  cartilage.  This  opinion  is 
founded  on  the  extraordinary  tendency  to  the 
irregular  and  profuse  deposit  of  bone  which 
accompanies  the  recovery  from  caries.  The 
new  deposit  is  distinguishable  from  the  origi- 
nal formation  by  its  greater  density  and  hard- 
ness, and  is  often  thrown  into  miniature  spires 
and  projections  which  create  an  appearance, 
on  a small  scale,  scarcely  less  beautiful  than 
that  of  finely  carved  wood-work.  I have  in 
my  possession  a tibia  of  this  description  which 
is  absolutely  ornamented  by  the  delicacy  and 
varied  form  of  the  new  incrustation.  After 
caries  of  the  vertebrae,  considerable  masses  of 
bone  are  frequently  formed,  which  arch  over 
from  one  vertebra  to  another,  and  establish 
what  Cruveilhier  calls  ankylosis  by  invagina- 
tion. When  true  ankylosis  has  taken  place, 
the  bones  are  united  into  one  piece — that  is 
to  say,  there  is  no  line  of  demarcation  between 
them,  and  their  areoles  communicate. 

The  liability  of  particular  classes  of  joints 
to  ankylosis  is  a subject  on  which  no  very  de- 
cided opinion  can  be  given.  Surgical  writers 
have  generally  agreed  in  saying,  that  the  gin- 
glymoid  joints  are  more  liable  to  ankylose 
than  the  orbicular,  from  the  size  and  figure  of 
the  articular  surfaces,  and  the  number  of  liga- 
ments and  tendons  surrounding  the  articula- 
tions. If  it  be  meant  by  this  to  intimate,  that 
the  diseases  which  give  rise  to  ankylosis  more 
frequently  afi'ect  ginglymoid  than  orbicular 
joints — as,  e.  g.  that  the  knee  is  more  fre- 
quently diseased  than  the  hip,  and  the  elbow, 
than  the  shoulder : the  assertion  is  correct; 


but  this  by  no  means  settles  the  only  interest- 
ing point  in  the  inquiry,  viz.  whether  there  is 
any  thing  in  the  form  or  office  of  one  class 
of  joints  to  dispose  them  to  ankylose  more 
readily  than  the  other,  wrhen  the  same  causes 
are  operating  on  both.  We  shall  not  howr- 
ever  err  in  affirming,  that  the  joints,  such  as 
those  of  the  carpal  and  tarsal  bones,  which 
do  not  enjoy  much  motion,  are,  in  proportion, 
more  liable  to  ankylosis  than  others. 

The  liability  of  particular  joints  is  a subject 
which  does  not  require  much  observation. 
As  a general  rule,  it  may  be  said  that  we  have 
only  to  ascertain  the  degree  of  a joint’s  liability 
to  disease,  in  order  to  determine  the  degree 
of  its  liability  to  ankylosis.  Some  exception, 
however,  must  be  made  to  this.  Disease  of 
the  hip-joint  is  very  common,  but  ankylosis  of 
that  joint  is  sufficiently  rare.  To  account  for 
this  it  must  be  borne  in  mind,  that  patients 
rarely  have  strength  to  carry  them  through 
the  morbus  coxarius,  if  it  has  been  allowed  to 
advance  to  that  stage  in  which  ankylosis  is  the 
only  cure.  A stiff  elbow  is  therefore  more 
common  than  a stiff  hip,  because  disease  of 
the  hip  is  more  frequently  mortal  than  dis- 
ease of  the  elbow.  This  modifying  circum- 
stance being  taken  into  consideration,  it  may 
be  affirmed  that,  in  proportion  to  the  fre- 
quency of  their  diseases,  the  small  joints  are 
more  liable  to  ankylosis  than  the  large,  be- 
cause the  affections  of  the  latter  are  often 
mortal.  Of  all  the  joints,  those  which  most 
rarely  undergo  ankylosis  are  those  of  the  atlas 
to  the  dentata,  and  the  inferior  maxilla  to  the 
temporal  bone,  and  it  is  remarkable  that  im- 
mobility of  these  articulations  would  be  far 
more  serious  than  of  any  other.  A patient, 
was  admitted  some  years  ago  into  Guy’s  Hos- 
pital who  presented  specimens  of  both  these 
phenomena.  They  had  gradually  come  on 
after  exposure  to  cold,  and  had  been  accom- 
panied by  rheumatic  pains.  He  suffered 
great  agony  in  attempting  to  bend  the  head, 
and  could  take  only  small  quantities  of  liquid 
nourishment.  He  died  in  the  hospital,  and 
the  two  joints  may  be  seen  in  its  museum.  In 
the  same  museum,  there  is  another  specimen 
of  ankylosis  between  the  atlas  and  dentata; 
and  in  this  case,  the  atlas  is  joined  by  bony 
union  to  the  occiput.  Eustachius  has  de- 
scribed a case  of  ankylosed  lower  jaw ; and 
another  came  under  the  notice  of  Cruveilhier, 
in  which  the  affection  had  come  on  during  the 
patient’s  childhood.  She  lived,  nevertheless, 
to  be  an  old  woman,  could  speak  very  clearly, 
and  was  able  to  masticate  food  by  pressing  it 
with  the  tongue  against  the  sides  and  edges 
of  the  teeth.  Ankylosis  of  the  atlas  to  the 
occiput  is  a less  uncommon  and  less  serious 
occurrence.  I have  seen  several  specimens 
of  it,  one  of  which  was  supposed  to  have  been 
congenital. 

The  symptoms  of  ankylosis  have  been  almost 
sufficiently  enumerated  when  it  has  been  de- 
scribed as  an  insusceptibility  of  motion,  both 
active  and  passive.  It  w'ould  be  a blunder 
to  describe  as  symptoms  of  the  affection,  those 
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conditions  which  tend  to  produce  it ; for,  to 
quote  Boyer,  “ les  maladies  qui  produisent 
l’ankylose  ne  sont  pas  l’ankylose  elle-meme.” 
A crooked  and  bent  condition  of  the  limb  is 
so  common  an  accompaniment  of  a stiff  joint, 
though  not  a necessary  one,  as  to  have  given 
origin  to  the  name  of  the  disease.  The  mus- 
cles belonging  to  the  affected  joint  are,  if  the 
immobility  be  complete  or  nearly  so,  shrunk 
and  wasted  from  long  disuse.  The  bones  also, 
in  old  cases,  have  become  diminished  in  size. 
In  a case  which  I have  already  mentioned, 
where  ankylosis,  very  complete,  though  not 
osseous,  had  existed  for  thirty  years  before 
the  limb  was  amputated  ; the  femur,  now  in 
my  possession,  does  not  measure  more  in 
diameter  than  the  second  finger  of  a moderate 
sized  hand,  and  the  fibula  is  about  the  size  of 
the  stem  of  a tobacco-pipe.  It  is  right  to 
mention,  that  the  ankylosis  had  taken  place  in 
early  boyhood,  so  that,  in  all  probability,  the 
bones  had  not  so  much  diminished,  as  they 
had  ceased  to  grow.  When  amputation  was 
performed,  the  patient  was  a man  of  middle 
size,  and  the  other  parts  of  the  skeleton  had 
their  ordinary  development.  When  the  an- 
kylosis is  osseous,  especially  if  it  be  seated  in 
the  central  joints  of  the  limbs — to  wit,  the 
knee  and  elbow-joints — the  patient  will  be 
liable  to  unpleasant  jars  from  any  violent  shock 
at  the  extremity  of  the  limb,  and  will  also  be 
in  considerable  danger  of  fracture  from  com- 
paratively slight  causes. 


Fig.  104. 


Fig  104.  Ankylosis  of  the  knee-joint — left  limb,  a , the 
patella  ; < I,  the  tibia  ; c,  osseous  union  of  these  two 
boms.  This  and  the  preceding  figure  were  sketched 
by  permission,  from  preparations  presented  by  Mr. 
B.  Cooper  to  Guy's  Hospital  Museum. 

The  diagnosis  of  ankylosis  presents  little 
difficulty  as  there  is  only  one  affection  with 
which  it  is  liable  to  be  confounded.  In  the 
early  stages  of  the  acute  affections  of  joints, 


the  pain  is  often  so  severe  and  becomes  so 
intensely  aggravated  by  motion,  that  the  limb 
is  maintained  in  most  perfect  quiet  by  the  pa- 
tient himself,  and  the  whole  muscular  pow7er 
is  put  into  play  to  resist  any  attempt  made 
by  the  surgeon  to  move  it.  Thus,  in  acute 
synovial  inflammation,  or  ulcerating  cartilage 
of  the  hip-joint,  the  muscles  are  sometimes  so 
perfectly  rigid  during  the  examination,  that 
the  body  of  the  patient  may  be  raised  by  the 
thigh  without  producing  any  motion  in  the 
hip  ; and  Sanson  states,  (Diet,  de  Medeeine 
et  Chirurgie  Pratique,  Art.  Ankylose),  that 
he  has  knowui  an  eminent  surgeon  pronounce 
a very  simple  case  of  arthritis  to  be  one  of 
ankylosis  from  this  circumstance.  In  order 
to  determine,  where  there  is  any  doubt  in 
these  cases,  the  surgeon  should  allow  the 
joint  rest  for  a short  time,  should  engage  the 
attention  of  the  patient  on  other  subjects,  and 
should  then  endeavour  to  ascertain,  but  al- 
ways by  gentle  movements,  what  is  the  true 
state  of  the  articulation.  By  proceeding  in 
this  manner,  with  caution  and  patience,  he 
may  in  all  cases  arrive  at  a very  certain  con- 
clusion. But  if  the  diagnosis  of  ankylosis 
from  other  affections  be  easy,  that  of  the  dif- 
ferent species  of  ankylosis  is  proportionably 
difficult.  It  is  often  next  to  impossible  to  de- 
cide whether  an  ankylosis  be  true  or  false,  for, 
as  every  practitioner  must  have  learned  by 
experience,  the  immobility  may  be  quite  as 
great  in  one  case  as  in  the  other.  The  most 
valuable  diagnostic  sign  with  which  I am  ac- 
quainted is  this  : when  the  union  is  osseous, 
very  strenuous  efforts  may  be  made  to  give 
motion  to  the  affected  joint,  without  produc- 
ing any  pain,  or  even  the  fear  of  pain  ; while 
an  opposite  result  is  common  if  the  union  be 
not  osseous.  It  is  also  said,  that  the  joint 
remains  more  swollen  when  the  ankylosis  is 
soft,  but  I am  not  able  to  speak  of  this  posi- 
tively. The  sensations  of  the  patient  may 
afford  us  some  little  assistance.  If  he  feels 
an  unusual  jarring  and  vibration  of  the  limb 
on  slight  occasions,  if  he  is  very  careful  in  the 
use  of  it,  to  avoid  little  shocks  and  concus- 
sions, it  may  be  inferred  that  the  bones  have 
become  cemented  together.  Another  slight 
indication  may  be  mentioned.  If  the  anky- 
losis be  soft,  we  shall  find,  in  examining  the 
limb,  that  when  considerable  efforts  are  made 
to  bend  it,  the  muscles  which  resist  motion  in 
the  direction  intended  are  called  into  exercise 
and  become  rigid  ; if  the  ankylosis  be  bony, 
they  will  remain  wholly  unconcerned.  These 
are  slight  indications  ; but  they  are  all  with 
which  I am  acquainted,  and  fortunately  the 
question  is  not  of  much  practical  importance. 
The  diagnosis  between  the  different  species 
of  false  ankylosis,  must,  in  general,  depend  on 
the  previous  history,  which  will  often  enable 
us  to  arrive  at  a very  satisfactory  conclusion. 
Thus,  if  there  have  been  ulceration  of  carti- 
lage and  disease  of  bone,  it  may  be  concluded 
that  the  union  is  by  means  of  ligamentous 
fibres  ; if  synovial  inflammation,  without  in- 
jury of  cartilage,  there  may  be  collulo-mem- 
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branous  adhesions  between  the  opposed  sur- 
faces of  the  synovial  membrane,  or  more  pro- 
bably the  membrane  itself  is  thickened  and 
stiff,  the  ligaments  have  lost  some  of  their  ex- 
tensibility, and  deposit  has  taken  place  in  the 
tissues  around  the  joint.  The  only  difficulty 
which  can  arise  in  diagnosticating  between  ex- 
ternal and  internal  ankylosis,  is  in  those  cases  of 
cellular  inflammation,  pointed  out  with  great 
perspicuity  by  Mr.  Wickham,  in  his  work  on 
articular  disease,  as  being  liable  to  be  mistaken 
for  affections  of  the  joints.  In  all  other  cases, 
a short  inquiry  into  the  patient’s  previous  his- 
tory will  enable  us  to  decide,  not  only  whe- 
ther the  ankylosis  be  internal  or  external,  but 
also,  if  it  be  external,  what  has  been  the  pri- 
mary lesion  ; whence  it  will  not  be  difficult 
to  infer  the  present  impediment  to  motion. 


Fig.  105. 


Fig.  105.  Sectiosi  of  a knee-joint  united  by  soft  union. 
This  sketch  was  taken  by  permission  from  the  prepa- 
ration, No.  239  ( one  of  Hunter's  j,  in  the  Museum 
of  the  Royal  College  of  Surgeons,  a a , the  femur  with 
its  epiphysis  ; ft,  the  patella  ; e ce,  soft  uniting  sub- 
stance ; d d,  the  tibia  with  its  epiphysis. 

The  prognosis  in  the  affection  under  con- 
sideration can  have  reference  to  life  only  when 
the  inferior  maxilla  has  become  subject  to  it. 
I have  read  of  one  case  in  which  the  patient, 
labouring  under  this  disease,  sunk  from  want 
ot  nourishment ; but  we  have  already  seen  in 
the  case  cited  from  Cruveilhier,  that  this  is 
not  an  inevitable  consequence,  and  other  in- 
stances might  be  adduced,  if  necessary.  In- 
deed, if  the  front  teeth  be  extracted,  as  they 
unquestionably  may  be,  even  when  the  mouth 
is  firmly  shut,  it  is  not  easy  to  conceive  how 
there  can  be  any  difficulty  in  administering  a 
sufficient  quantity  of  soft  and  pulpy  nourish- 


ment, not  merely  to  support  life,  but  to  sup- 
port it  in  considerable  vigour.  Even  in  this 
case,  therefore,  the  prognosis  may  be  favour- 
able, and  in  every  other,  life  is  in  no  danger. 
An  opinion  may,  however,  be  wanted  as  to  the 
probability  of  the  joint’s  recovering  its  pro- 
per functions.  Where  the  ankylosis  is  ex- 
ternal, we  may  usually  promise  a restoration 
in  process  of  time,  if  the  affection  be  not  of 
very  ancient  date,  and  do  not  depend  on  the 
sloughing  of  tendon  or  muscle.  If  the  anky- 
losis be  internal,  we  may,  in  an  early  stage  of 
the  affection,  anticipate  recovery,  if  the  pri- 
mary malady  has  been  simple  synovitis  with- 
out ulceration  of  cartilage,  or  has  been  con- 
fined mainly  to  the  ligamentous  tissue,  as  in 
gout  and  rheumatism  ; but,  where  the  carti- 
lage has  ulcerated,  and  the  bone  has  been 
inflamed  or  carious,  no  cure  can  be  expected 
by  the  application  of  any  ordinary  means,  for 
ankylosis  is  itself  the  cure.  In  all  cases,  the 
probability  of  cure  depends,  in  some  degree, 
on  the  age  of  the  patient,  for  as  life  advances 
the  tissues  become  more  rigid  ; and  in  a much 
higher  degree  on  the  length  of  time  that  the 
ankylosis  has  been  established.  A cure  is 
also  effected  more  easily  in  orbicular  than  in 
ginglymoid  joints. 

The  treatment  of  ankylosis  is  the  last  and 
most  important  point  which  claims  our  atten- 
tion. From  what  has  been  already  said,  it  is 
sufficiently  obvious  that  no  one  plan  of  treat- 
ment can  be  laid  down  which  shall  be  appli- 
cable to  all  cases  of  this  affection.  And 
additional  difficulty  invests  the  subject,  from 
the  circumstance,  that  it  is  sometimes  our 
business  to  promote,  by  every  means  in  our 
power,  the  formation  of  ankylosis,  while  at 
others  we  are  not  less  strenuously  called  upon 
to  remove  it  when  already  formed.  The  for- 
mer class  of  cases  will  fall  first  under  conside- 
ration. 

Curative  ankylosis  is  a term  which  may  be 
employed  to  denote  those  cases  in  which  we 
seek  to  aid  the  formation  of  ankylosis — not  to 
prevent  it.  Under  these  circumstances,  anky- 
losis is  reparative,  or  as  it  has  been  elsewhere 
termed,  it  is  “ an  effort  of  nature  to  remedy 
the  effects  of  disease.”  When  a process  of 
ulceration  has  been  going  on  within  the  inte- 
rior of  a joint,  a disorganization  is  effected 
which  makes  it  impossible  that  this  complex 
machine  should  ever  again  perform  its  proper 
functions  ; and  not  only  is  the  joint  injured, 
but  even  the  life  of  the  patient  is  threatened. 
Under  these  circumstances,  ankylosis  is  the 
only  favourable  result,  and  it  becomes  the 
duty  of  the  surgeon  to  promote  it  in  every 
possible  way.  The  joint,  should  be  kept  in 
a state  of  complete  repose.  To  insure  this 
repose  it  has  been  recommended  to  case  the 
limb  in  plaster  of  Paris,  but  this  bricklayer 
work  is  often  not  practicable,  and  seldom 
necessary,  since  the  patient  is  usually  unable 
to  accomplish  the  least  motion  of  the  joint. 
If  the  remedies  employed  to  subdue  the  dis- 
ease prove  successful,  the  reparative  action 
will  commence,  and  the  object  of  the  surgeon 
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will  then  be  to  procure  such  a position  of  the 
limb  as  shall  render  it  most  useful  when  the 
recovery  has  been  perfected.  Thus,  if  anky- 
losis is  about  to  take  place  in  the  elbow,  or 
any  of  the  finger-joints,  the  finger  or  arm 
should  be  kept  in  a state  of  semiflexion.  If 
the  knee  be  threatened,  it  ought,  if  possible, 
to  have  slight  flexion  : it  should  not  be  quite 
straight,  because,  when  one  knee  is  stiff,  it  is 
an  advantage  in  walking  to  have  some  short- 
ening of  the  affected  limb.  Beyond  attention 
to  these  points,  the  surgeon  has  nothing  more 
to  do  than  to  watch  the  slow  process  by  which 
the  limb  is  restored  to  all  the  usefulness  of 
which  it  is  now  capable. 

It  is  fortunate  that  we  have  more  agents  at 
our  command  to  prevent  or  to  remove  anky- 
losis than  to  promote  it.  In  treating  what 
may  be  termed,  to  distinguish  it  from  the 
preceding  variety,  curable  ankylosis,  our  first 
object  must  be  to  ascertain  the  original  lesion 
of  which  we  are  attempting  to  remove  the 
result.  If  this  be  effected,  it  will  not  be  diffi- 
cult to  discover  suitable  methods  of  treatment, 
some  of  which  belong  so  entirely  to  other 
branches  of  surgery,  that  it  is  unnecessary  to 
do  more  than  indicate  them  here.  Thus, 
where  a contraction  of  the  skin  after  a burn 
or  an  ulcer  is  the  immediate  cause,  the  cica- 
trix ought  to  be  divided.  Where  the  joint  is 
rendered  motionless  by  an  exostosis,  the  new 
formation  ought  to  be  removed,  if  its  removal 
can  be  effected  with  safety  to  the  articular 
cavity.  Where  an  aneurism  has  induced  an- 
kylosis the  artery  should  be  tied  at  the  proper 
place  ; where  a tumour  impedes  the  move- 
ments of  the  joints,  it  ought,  if  practicable,  to 
be  extirpated.  Should  any  stiffness  continue 
after  the  adoption  of  these  measures,  the 
method  of  treatment  indicated  below  for 
rigidity  of  synovial  membrane,  ligament,  &c., 
will  be  applicable  and  rarely  unsuccessful. 

When  a contraction  of  fascia  is  the  cause  of 
the  ankylosis,  Baron  Dupuytren  has  shown 
that  the  knife  may  be  used  with  advantage 
for  the  division  of  the  restraining  bridle.  In 
the  ankylosis  of  the  knee-joint,  dependent  on 
contraction  of  the  fascia,  and  the  prolongations 
which  it  sends  to  the  knee-joint,  Professor 
Frdriep  condemns  the  resort  to  a similar  ope- 
ration, and  trusts  for  a cure  to  extension.  It 
is  to  be  feared,  however,  that  extension 
alone  will  be  always  a tedious  and  often  an 
unsuccessful  method  ; nor  do  these  appear  to 
be  any  very  strong  objections  to  the  use  of 
the  knife.  The  operation  would,  in  all  pro- 
bability, be  free  from  danger ; its  difficulty,  to 
a competent  anatomist,  would  not  be  great, 
and  the  success  with  which  the  corresponding 
operation  has  been  performed  on  the  finger 
leads  to  the  anticipation  of  a happy  result. 
In  the  after-treatment  of  such  a case,  care 
must  be  taken  to  keep  the  limb  as  much  ex- 
tended as  possible,  to  commence  passive  mo- 
tion at  an  early  period,  and  to  watch  the 
patient  for  some  time  after  his  recovery.  It 
is  not  necessary,  however,  to  employ  violent 
extension,  or  to  commence  passive  motion 


immediately  after  the  operation.  The  divided 
ends  of  the  fascia  will  probably  reunite,  but 
the  connecting  medium  will  for  some  time 
be  soft  and  easily  extensible,  so  as  to  admit 
of  the  limb  being  restored,  by  gentle  but 
steady  measures,  to  its  natural  shape  and 
mobility. 

Where  the  ankylosis  has  resulted  from  le- 
sion of  muscle  or  tendon,  a cure  is  not  often 
attainable.  It  is  of  course  impossible  to  re- 
store a muscle  or  tendon  which  has  sloughed 
away,  and  it  is  often  almost  as  impossible  to 
remove  the  paralysis  which  has  paved  the 
way  for  ankylosis.  In  this  latter  case,  how- 
ever, when  the  paralysis  is  recent,  a successful 
effort  may  be  made  to  prevent  the  super- 
vention of  the  affection  by  substituting  for  the 
destroyed  muscular  force,  a permanently  act- 
ing mechanical  power,  in  the  manner  de- 
scribed in  the  case  of  Sir  Charles  Bell,  already 
detailed.  When  ankylosis  is  threatened,  as  a 
consequence  of  thecal  abscess,  it  has  been  re- 
commended to  commence  motion,  either  ac- 
tive or  passive,  at  an  early  period  after  the 
evacuation  of  the  matter,  and  thus  to  break 
up  the  adhesions  which  are  in  process  of 
formation  between  the  free  surfaces  of  the 
theca.  The  recommendation  is  more  easy  to 
give  than  safe  to  act  upon.  The  theca  of  a 
tendon  is  in  fact  a synovial  membrane,  and 
shares  in  the  proneness  of  that  tissue  to 
inflammatory  action.  The  commencement, 
therefore,  of  motion  at  an  early  period  after 
thecal  abscess,  is  a short  and  efficacious  me- 
thod for  the  renewal  of  the  painful  malady 
from  which  the  patient  was  beginning  to  es- 
cape. “ Haud  inexpertus  loquor.”  Some 
time  ago,  having  seen,  in  rapid  succession, 
several  hands  which  had  been  rendered  use- 
less by  ankylosis  of  the  fingers  consequent 
upon  thecal  abscess,  I was  induced  to  recom- 
mend a man  who  was  recovering  from  a very 
severe  attack  of  this  disease,  to  move  his  fin- 
gers about  gently,  and  at  intervals  during  the 
day.  The  next  morning,  when  I visited  him, 

I found  him  in  great  pain,  his  hand  and  arm 
tensely  swollen,  and  presenting  all  the  "symp- 
toms of  a recurrence  of  the  disease.  Happily 
the  inflammation  was  speedily  subdued,  and 
no  material  evil  resulted  ; but  I did  not  again 
venture  to  provoke  the  irritable  temper  of  a 
theca.  It  must  not  be  supposed  that  I con- 
demn the  resort  to  motion  after  thecal  abscess ; 
but  I am  very  sure  that  it  ought  not  to  be 
employed  for  some  time  after  the  evacuation 
of  the  matter,  nor  until  the  inflammatory  ac- 
tion has  fairly  subsided.  It  may  then  be  pro- 
secuted steadily,  though  gently,  and,  with  the 
aid  of  measures  shortly  to  be  described  as 
appropriate  to  rigid  joints  in  general,  will 
often  succeed  in  restoring  partially  the  mo- 
bility of  the  fingers. 

Where  the  ankylosis  has  resulted  from  in- 
flammation of  cellular  membrane,  the  first  object 
must  of  course  be  to  subdue  any  remaining 
inflammatory  action.  That  effected,  we  have 
to  promote  the  absorption  of  the  deposit  which 
has  taken  place,  and  thus  to  restore  extensi- 
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bility  to  the  cellular  membrane.  To  this  end 
friction  will  conduce,  and  the  use  of  rube- 
facient liniments,  of  which  I have  found  the 
Lin.  Camph.  Co.  to  be  the  most  useful,  proba- 
bly, from  the  mercury  which  forms  one  of  its 
principal  ingredients.  The  use  of  iodine  oint- 
ment (Ijf,  Iodin.  gr.  ij.  Hydr.  Potass.  3i.  Adi- 
pis  Ji.)  has  been  recommended,  but  in  the 
trials  which  I have  made  of  it  in  this  condi- 
tion of  cellular  membrane,  I have  not  found 
reason  to  concur  very  decidedly  in  the  re- 
commendation. Marked  advantage  frequently 
follows  the  local  application  of  the  steam-bath, 
a remedy  so  cheap  and  so  effectual  that  it  de- 
serves very  general  use.  A tea-kettle  full  of 
boiling  water,  kept  hot  by  an  iron  heater  be- 
neath it,  will  keep  up  a sufficient  supply  of 
steam  for  a considerable  time.  Of  course,  the 
steam  ought  to  be  confined  by  a cloth  thrown 
over  the  limb,  and  over  the  spout  of  the  ket- 
tle. The  same  end  may  be  attained  by  plac- 
ing the  kettle  on  a small  fire,  but  this  method 
is  less  convenient.  The  grand  remedy,  how- 
ever, in  these  cases  is  pressure,  which  of  itself 
is  often  adequate  to  the  cure.  A tightly- 
applied  bandage,  or  what  is  still  better,  strips 
of  strong  adhesive  plaster,  firmly  incasing  the 
limb,  occasion  frequently  a very  rapid  dis- 
appearance of  the  swelling  and  induration. 
Along  with  these  measures,  passive  motion 
must  be  employed,  but  with  all  gentleness  ; 
bearing  constantly  in  mind  the  danger  which 
exists  of  again  awakening  inflammation  in  the 
cellular  membrane. 

When  the  ankylosis  has  followed  upon 
sprain,  luxation,  long-continued  rest,  gout, 
rheumatism,  simple  synovitis,  or  any  cause 
which  would  occasion  rigidity  of  tissues,  (and 
in  this  class  are  included  the  large  majority  of 
cases  to  w'hich  any  treatment  is  applicable) 
steady  perseverance  in  the  use  of  very  simple 
methods  will  often  effect  a cure.  The  mus- 
cles, tendons,  cellular  and  synovial  membranes, 
and  ligaments,  have  lost  their  natural  flexi- 
bility, by  the  restoration  of  which  the  anky- 
losis piay  be  removed.  We  commence  by 
the  use  of  oleaginous  fomentations,  or  emol- 
lient cataplasms,  to  which  the  steam-bath,  or 
the  long-continued  play  of  a jet  of  warm 
water  against  the  joint  may  be  added  with 
advantage.  In  France,  baths  are  made  use 
of  to  which  the  hydro-chlorate  of  soda  or  am- 
monia is  added,  and  it  is  said  with  advantage. 
The  joint  and  the  limb  above  it,  so  as  to  in- 
clude the  whole  course  of  the  stiffened  mus- 
cles, ought  to  be  rubbed  two  or  three  times 
every  day,  and  for  half  an  hour  at  a time 
after  the  use  of  a fomentation,  with  some  oily 
liniment. 

Boyer  recommends  us  to  expose  the  part 
to  the  warm  vapour  of  the  entrails  of  sheep, 
oxen,  &c.,  by  thrusting  the  affected  member 
into  the  peritoneum  of  newly-killed  animals. 
The  same  writer  advises  the  envelopment  of 
the  joint  in  the  epiploon  or  the  warm  skin  of 
a sheep.  I do  not  deny  that  these  measures 
may  be  useful,  but  they  are  often  impracti- 
cable, and  always  disgusting ; nor  do  I sup- 


pose that  they  possess  any  marked  superiority. 
There  is,  however  some  truth  in  Benjamin 
Bell’s  opinion,  that  animal  fat  answers  better 
than  vegetable  oil  as  an  emollient  in  stiff 
joints. 

When  these  measures  have  succeeded  in 
relaxing  a little  the  stiffened  tissues,  passive 
motion  ought  to  be  commenced.  The  patient 
himself  must  not  be  employed  in  communica- 
ting this  motion,  for  he  will  rarely  do  it  effec- 
tively ; he  will  either  deceive  himself  by 
moving  the  superior  joint,  or  he  will  be  so 
much  afraid  of  producing  pain  that  the  degree 
of  force  used  will  be  inadequate.  On  the 
other  hand,  none  but  a judicious  and  patient 
person  ought  to  be  entrusted  with  the  office, 
and  in  all  cases  the  surgeon  ought  to  instruct 
the  person  w'ho  is  to  be  regularly  employed, 
by  a practical  exemplification  of  the  method 
to  be  used.  The  attempts  to  communicate 
motion  should  always  be  made  on  the  “ gutta 
cavat  lapidem”  principle  ; that  is  to  say,  they 
should  be  gentle  but  persevering.  Half  an 
hour  three  times  a day  after  the  use  of  some 
of  the  remedies  noticed  above  will  be  well 
employed  in  this  way.  The  attempt  should 
never  be  so  forcible  or  so  long  continued  as 
to  create  positive  pain,  though  generally  a 
slight  feeling  of  uneasiness  will  be  experienced 
from  the  commencing  efforts.  Care  also 
ought  to  be  taken  first,  that  all  the  normal 
movements  are  communicated  to  the  joint, 
and,  secondly,  that  none  other  than  the  nor- 
mal movements  are  communicated.  In  the 
early  attempts,  a sort  of  crepitation  is  often 
perceived  which  ought  to  afford  encourage- 
ment to  a steady  procedure  in  the  method  of 
treatment,  but  the  necessity  of  avoiding  that 
degree  of  force  which  might  reawaken  inflam- 
matory action  cannot  be  too  often  inculcated. 
If  these  measures  be  successful,  (and  a very 
persevering  trial  of  them  ought  to  be  made 
before  abandoning  them)  we  have  the  satisfac- 
tion of  seeing  the  motions  of  the  joint  gradu- 
ally increasing,  and  the  patient  should  then 
be  directed  to  commence  a cautious  use  of 
the  limb.  It  is  by  voluntary  motions  that  the 
cure  is  generally  completed. 

When  the  ankylosis  is  old  or  very  obsti- 
nate, we  may  resort  to  the  use  of  machines, 
(such  as  the  apparatus  of  Lafond)  so  con- 
structed as  constantly  to  exert  some  pressure 
in  a right  direction,  and  to  prevent  any  in- 
creased contraction.  Thus,  when  the  knee- 
joint  is  flexed  at  a right  angle,  one  of  Mr. 
Amesbury’s  splints  may  be  applied  to  the 
back  of  the  joint,  and  the  utmost  degree  of 
extension  of  which  the  knee  is  susceptible, 
without  pain,  steadily  maintained  by  means  of 
the  screw.  The  measures  above  recom- 
mended, fomentations,  friction,  passive  mo- 
tion, &c.,  ought  to  be  persisted  in,  and  on 
every  fresh  application  of  the  splint  an  at- 
tempt may  be  made  to  increase  the  extension. 
Sometimes,  to  prevent  increased  contraction, 
a side-splint  may  be  usefully  applied  along  the 
whole  limb. 

Various  machines  have  been  used  by  the 
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older  surgeons  to  produce  forcible  extension  ; 
one  of  which  has  been  pictured  by  Fabricius 
Hildanus,  but  many  of  them  are  too  compli- 
cated to  admit  of  general  application.  A 
simple  and  well-known  contrivance  in  anky- 
losis of  the  elbow-joint,  when  accompanied  as 
it  usually  is  by  flexion,  consists  in  placing  a 
weight  in  the  ball  of  the  hand,  which  the 
patient  should  support  as  long  as  he  is  able. 
Fabricius  Hildanus  says,  that  he  frequently 
found  this  treatment  successful.  Where  the 
knee-joint  has  been  flexed  and  ankylosed,  I 
have  sometimes  employed  a similar  treatment, 
by  making  a patient  sit  in  one  chair  with  his 
heel  resting  on  another  placed  at  a convenient 
distance,  while  a heavy  weight  was  suspended 
from  the  knee  by  a broad  belt  passing  over 
the  front  part  of  the  joint. 

We  have  now  only  to  speak  of  the  treat- 
ment of  those  cases  of  ankylosis  in  which  the 
bones  are  united  by  bone  or  by  dense  liga- 
mentous tissue.  In  the  latter  case,  the  con- 
necting medium  may  be  of  sufficient  length  to 
allow  of  a certain  degree  of  motion,  and  a 
good  false  joint  is  gradually  formed  ; but  this 
happens  rarely.  The  bones  are  commonly  in 
close  apposition,  the  ligamentous  fibres  short 
and  unyielding,  and  the  joint  altogether  inca- 
pable of  motion.  It  is  sometimes  loosely  said, 
that  this  might  have  been  prevented  by  com- 
municating motion  during  the  formation  of 
this  species  of  ankylosis  : but  those  who  draw 
their  conclusions  from  practice  will  feel  but 
little  inclination  to  try  so  dangerous  an  ex- 
periment. It  is  true  that  an  ankylosed  limb 
is  always  awkward,  and  sometimes  not  only 
useless,  but  an  incumbrance.  Are  we  then 
to  make  no  effort  for  the  removal  of  this 
evil?  Some  of  the  French  surgeons  think 
that  we  ought,  and  have  adopted  a very  sum- 
mary method, — the  ablation  of  the  offending 
member,  or,  as  it  is  termed,  the  “ amputation 
de  complaisance,”  to  which  we  have  in  Eng- 
land no  corresponding  technicality,  There  is 
no  doubt  but  that  amputation  may  be  per- 
formed with  propriety  when  the  joint  in 
question  is  small,  as,  for  instance,  in  the  pha- 
langeal articulations ; but  English  surgeons 
will  agree  in  the  opinion  that  we  have  no 
right  to  endanger  life  for  the  removal  of  what 
is  merely  an  inconvenience,  and  that,  there- 
fore, the  amputation  of  a limb  because  of  an 
ankylosed  knee  or  elbow  is  inadmissible.  Let 
it  be  added  to  this,  that  according  to  the 
testimony  of  Richerand,  Pelletan,and  Velpeau, 
the  “ amputation  de  complaisance”  has,  more 
frequently  than  amputation  from  other  causes, 
a fatal  termination. 

Another  method  of  treating  ankylosis  of 
the  sort  now  under  consideration  has  been 
proposed  and  carried  into  effect.  I cannot 
better  introduce  it  than  by  the  following 
abridgement  of  a case  which  has  not  attracted 
sufficient  attention  in  this  country.  A man, 
who  had  fallen  from  the  hatchway  of  a ship 
into  the  hold,  sustained  some  injury  of  the 
hip-joint,  the  nature  of  which  does  not  exactly 
appear.  Seven  months  after  the  accident,  he 


sought  relief  from  Dr.  Barton  of  Philadelphia, 
who  gives  the  following  account  of  his  con- 
dition at  that  period  : — 

“ He  was  supported  by  crutches,  having 
the  thigh  drawn  up  nearly  to  a right  angle, 
with  the  axis  of  the  pelvis  and  the  knee  turned 
inwards,  and  projecting  over  the  sound  thigh, 
so  that  the  outside  of  the  foot  presented  for- 
ward. There  was  considerable  enlargement 
round  the  hip  which  so  much  obscured  the 
case,  even  at  this  date,  as  to  prevent  me  from 
forming  any  positive  opinion  as  to  the  real 
nature  of  the  original  injury.  From  the  fixed 
and  immovable  condition  of  the  limb  it  was 
impossible  to  ascertain,  whether  in  a straight 
position  there  would  be  shortening,  and  if 
any,  to  what  extent.  The  general  feature  of 
the  limb  bore  somewhat  the  resemblance  of 
that'  resulting  from  a dislocation  into  the 
ischiatic  notch,  yet  the  position  in  which  the 
great  trochanter  stood,  in  relation  to  the  su- 
perior anterior  spinous  process,  discouraged 
such  a belief.  All  things  considered,  I was 
rather  inclined  to  the  opinion  that  there  had 
been  neither  fracture  nor  luxation,  but  that 
the  violence  of  the  fall  had  produced  an  ex- 
tensive contusion  of  the  round  ligament,  and 
joint,  and  that  disorganization  had  followed 
the  consequent  inflammation.  On  this  point, 
whatever  might  have  been  the  nature  of  the 
accident,  I thought  I might  feel  assured  that 
now  all  articular  movement  was  gone,  and 
that  true  ankylosis  had  taken  place.” 

In  this  state  he  was  admitted  to  the  Penn- 
sylvania Hospital,  where  he  remained  a year, 
during  which  time  all  ordinary  methods  were 
employed  for  the  removal  of  the  ankylosis, 
but  without  success.  At  the  end  of  the  year,  • 
Dr.  Barton,  finding  the  case  hopeless,  unless  ‘ 
something  extraordinary  was  attempted  for 
the  man’s  relief,  proposed  to  make  a crucial 
incision  over  the  great  trochanter,  to  divide 
the  bone  transversely  through  this  apophysis 
and  part  of  the  neck,  and  to  procure,  if  pos- 
sible, a false  joint. 

“ In  this  proposition  four  material  points 
presented  themselves  for  consideration  ; viz. 
the  practicability  of  the  operation  ; the  degree 
of  risk  to  life  consequent  thereto  ; the  proba- 
bility of  being  able  to  arrest  ossific  reunion  ; 
and  the  reasonable  prospect  of  benefiting  the 
patient  thereby.  The  arguments  I adduced 
in  favour  of  such  an  operation  were  these  : — 
That  the  anatomy  of  the  part  did  not  present 
any  insurmountable  obstacle  to  it.  The  fear 
of  cutting  into  a joint  was  not  to  be  enter- 
tained here,  since  from  previous  disease,  all 
the  characteristics  of  a joint  were  gone,  syno- 
vial membrane  destroyed,  cartilages  absorbed, 
and  an  amalgamation  of  the  head  of  the  femur 
with  the  acetabulum  had  taken  place.  That 
the  shock  to  the  vital  system  would  not  pro- 
bably be  greater  than  is  frequently  endured 
from  accidental  injuries  and  other  operations. 
That  if  the  opinion  commonly  assigned  as  the 
cause  of  the  formation  of  false  joints  after 
fractures  be  true,  such  as  frequent  motion  in 
the  broken  ends  of  the  bone,  a deficiency  of 
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tone  in  the  system,  &c.,  these  agents  could 
he  resorted  to  with  promising  results.” 

His  colleagues  having  given  their  consent 
to  the  operation,  it  was  performed  on  the 
22nd  of  November,  1826,  in  the  following 
manner. 

“ The  integuments  and  fascia  being  divided 
and  raised,  the  muscles  in  contact  with  the 
bone,  around  part  of  the  great  trochanter,  were 
carefully  detached,  and  a passage  thereby 
made  just  large  enough  to  admit  of  the  insi- 
nuation of  my  fore-fingers  before  and  behind 
the  bone,  the  tips  of  which  now  met  around 
the  lower  part  of  the  cervix  of  the  femur,  a 
little  above  its  root.  The  saw  was  readily 
applied,  and,  without  any  difficulty,  a separa- 
tion of  the  bone  was  effected.  The  thigh 
was  now  released,  and  I immediately  turned 
out  the  knee,  extended  the  leg,  and  placed 
the  limbs  side  by  side,  by  a comparison  of 
which,  in  reference  to  length,  the  unsound 
member  betrayed  a shortening  of  about  half 
an  inch.  This  might  have  been  caused  partly 
by  a distortion  of  the  pelvis.  Not  one  blood- 
vessel required  to  be  secured.  Union  by  the 
first  intention  was  not  attempted  ; the  lips  of 
the  wound  were  only  supported  by  adhesive 
plaster  and  slight  dressings.  The  patient  was 
put  to  bed,  and  Dessault’s  splints  were  applied 
to  support  the  limb. 

“ The  operation,  though  severe,  was  not  of 
long  duration,  it  being  accomplished  in  the 
space  of  about  seven  minutes. 

“ In  the  evening,  the  patient  suffered  great 
pain  and  was  much  prostrated ; his  pulse 
feeble,  stomach  irritable,  with  great  restless- 
ness.” 

From  this  state  of  collapse  he  rallied,  and 
on  the  twentieth  day  after  the  operation  pas- 
sive motion  was  cautiously  commenced.  At 
first  it  was  only  employed  at  intervals  of 
several  days,  but  as  it  seemed  to  produce 
little  disturbance  was  soon  used  more  fre- 
quently. 

“ Sixty  days  after  the  operation,  the  patient 
(who  had  previously  exerted  his  muscles  in 
slightly  Hexing,  extending,  and  rotating  his 
thigh),  guided  by  careful  assistants,  left  his 
bed,  and,  aided  by  crutches,  stood  erect,  both 
feet  reaching  the  floor  : he  thinks  he  bore  ten 
or  twelve  pounds’  weight  on  the  weakened 
limb  for  a few  minutes  ; made  an  attempt  to 
advance  the  leg,  and  did  so  exclusively,  by 
muscular  exertion,  then  rested  on  the  sound 
side  and  rotated  the  knee,  and,  as  he  says, 
without  pain.” 

On  the  31st  of  January  he  walked  a dis- 
tance of  150  feet,  with  the  assistance  of 
crutches,  and  on  examining  him,  “ we  found 
him  able  to  perform  flexion  and  extension, 
abduction  and  adduction,  rotation  inwards  and 
outwards,  and  able  to  cross  the  opposite  foot : 
he  had  then,  in  fact,  regained  every  move- 
ment which  the  limb  originally  possessed.” 
In  the  following  month,  February,  the  patient 
had  an  attack  of  erysipelas,  on  recovery  from 
which  he  began  again  to  take  regular  exer- 
<‘ise,  and  to  gain  strength.  On  March  1st,  it 


is  said,  “ He  rises  in  the  morning  and  retires 
not  until  night  ; in  the  mean  time  amusing 
himself  by  exercise  in  walking,  which  he  now 
begins  to  accomplish  by  the  aid  merely  of  a 
cane  : time  only  seems  to  be  required  to 
enable  him  to  walk  without  even  this  assist- 
ance. The  following  is  the  degree  to  which 
he  can  perform  the  movements  of  his  limb 
with  perfect  ease  : by  measurement  from  a 
straight  line,  he  can  advance  his  foot  twenty- 
four  inches  ; in  stepping  backward,  twenty- 
six  inches  ; in  abduction,  twenty  inches  ; in 
rotation  inward,  six  inches,  and  outward,  six 

inches Upon  examining  for  the 

space  that  usually  exists  between  the  projec- 
tion of  the  great  trochanter  and  the  posterior 
margin  of  the  acetabulum,  it  will  be  discovered 
that  it  has  been  filled  up  by  an  accumulation 
of  osseous  matter,  apparently  deposited  there 
to  prevent  displacement  of  the  bones  and  to 
form  something  like  a socket. 

“ The  outward  contour  of  the  hip  re- 
sembles that  of  the  sound  side,  except  in  the 
disfigurement  occasioned  by  the  extensive 
crucial  incisions. 

“ When  the  legs  are  extended,  a slight 
shortening  of  the  right  limb  is  perceivable, 
but  not  sufficient  to  cause  him  to  limp  in 
walking.  The  thickness  of  the  blade  of  the 
saw  taken  from  the  length  of  the  femur,  and 
the  subsequent  change  of  the  divided  surfaces, 
might  have  caused  this  retraction  of  the  limb. 
When  the  knees  are  drawn  up,  there  is  an  in- 
creased shortening,  which  again  disappears  as 
they  are  extended.  By  placing  the  hand 
over  the  upper  part  of  the  trochanter,  and 
moving  the  limb,  that  portion  of  the  bone  will 
be  found  perfectly  at  rest ; but  when  the 
hand  is  lowered  to  the  part  where  the  joint 
has  been  formed,  the  articulation  is  satisfac- 
torily felt.  The  sensation  conveyed  to  the 
hand  is  not  like  that  occasioned  by  two  bare 
surfaces  of  bone  rubbed  against  each  other, 
but  like  that  imparted  by  the  motions  in  a 
natural  and  healthy  joint.”  (Vide  North  Ame- 
rican Surgical  Journal,  1827,  or  the  Lancet  of 
September  1st,  1827.) 

This  extract  is  long  but  full  of  interest.  I 
am  not  aw'are  that  any  similar  case  is  on  re- 
cord, but  I have  heard  that  the  same  opera- 
tion has  been  repeated  in  America,  but  with 
a fatal  result.  It  will  be  observed  that  Dr. 
Barton  proceeded  on  the  belief  that  he  could 
establish  a false  joint  by  keeping  up  motion 
between  the  divided  ends  of  a bone.  The 
experiments  of  Chaussier,  Koeler,  and  Sir 
Astley  Cooper,  on  animals  ; the  observation 
on  ununited  fractures  made  by  Larrey  dur- 
ing the  campaign  of  Egypt,  and  the  history  of 
cases  of  excision  of  diseased  joints,  warranted 
this  belief.  The  false  joint  is  sometimes  en- 
dowed writh  structures  resembling  a cartilage 
and  synovial  membrane,  but  more  commonly 
it  is  formed  by  the  interposition  of  ligamen- 
tous fibres  between  the  ends  of  bone,  and  the 
motion  of  the  new  joint  depends  on  the  flexi- 
bility of  this  connecting  medium.  After  ex- 
cision of  a joint  the  bones  are  united  in  this 
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manner,  and  it  is  now  sufficiently  established, 
that  after  this  operation  the  limb  is  often  of 
great  value,  certainly  of  greater  than  if  it 
were  ankylosed.  So  far,  therefore,  the  argu- 
ment is  in  favour  of  Dr.  Barton’s  proposal ; 
but  before  we  give  it  our  decided  approba- 
tion, the  important  question  has  to  be  con- 
sidered, does  it  endanger  the  patient’s  life  ? If 
we  look  again  to  the  somewhat  analogous, 
though  more  severe  operation  of  excision,  we 
find  that  it  has  been  almost  invariably  success- 
ful when  performed  in  the  elbow-joint,  gene- 
rally, on  the  shoulder-joint,  never,  on  the  hip, 
where,  indeed,  it  has  been  but  once  attempted, 
and  rarely  on  the  knee.  There  are  many 
reasons,  which  the  reader  will  be  at  no  loss  to 
call  to  mind,  why  an  operation  such  as  that 
proposed  by  Dr.  Barton  should  be  more  suc- 
cessful than  the  operation  of  excision  ; but  I 
cannot  bring  myself  to  believe,  that  even  the 
former  can  be  performed  on  the  lower  extre- 
mities without  considerable  danger.  The 
large  size  and  depth  of  the  wound  must  often- 
times give  rise  to  severe  irritative  fever,  or 
exhausting  suppuration.  These  are  risks 
which  the  evils  of  ankylosis  do  not  warrant  us 
in  incurring ; at  least,  I should  find  it  difficult 
to  wash  from  my  hands  the  blood  of  any  pa- 
tient of  mine  who  died  in  consequence  of  an 
operation  for  the  relief  of  ankylosed  hip  or 
knee.  With  regard  to  the  joints  of  the  upper 
extremity,  the  case  is  altered,  at  least  so  far 
as  the  elbow  is  concerned.  On  this  joint,  ex- 
cision is  almost  invariably  successful,  and  the 
operation  for  ankylosis  would  be  short  and 
bloodless.  It  would  often  be  sufficient  to 
make  a simple  horizontal  incision  at  one  end 
of  which  the  needle  of  the  chain-saw  might  be 
introduced  and  brought  out  at  the  other, 
when  a few  movements  of  the  instrument 
would  complete  the  operation.  At  the  same 
time  there  are  but  few  combinations  of  cir- 
cumstances which  would  warrant  us  in  inter- 
fering with  an  ankylosis,  even  in  the  elbow- 
joint.  We  ought  to  be  well  satisfied  that 
there  is  no  probability  of  a recurrence  of  the 
disease  which  gave  rise  to  the  ankylosis. 
After  scrofulous  caries,  or  what  used  to  be 
termed  white  swelling,  there  is  a remarkable 
tendency  to  a relapse,  so  that  after  several 
attacks,  and  as  many  tedious  recoveries,  the 
patient  at  length  succumbs  under  a fresh  in- 
vasion, or  is  compelled  to  submit  to  amputa- 
tion. If  the  ankylosis,  therefore,  has  followed 
caries,  an  operation,  unless  the  joint  has  been 
for  many  years  in  a quiescent  state,  would 
probably  excite  to  growth  the  dormant  seeds 
of  disease.  Again,  if  the  arm  be  ankylosed  in 
a convenient  position,  it  would  be  unwise  to 
interfere.  The  operation  is,  however,  not 
only  admissible,  but  highly  desirable,  when 
the'  whole  limb  is  rendered  useless  by  the 
fore-arm  being  permanently  flexed  to  its  full 
extent,  so  as  to  lie  in  contact  with  the  arm, 
or  when  the  whole  limb  is  perfectly  straight. 
On  the  whole,  therefore,  the  surgeon  will  do 
well  to  remember  that,  under  certain  circum- 
stances, even  a densely  ligamentous  or  osseous 


ankylosis  is  not  wholly  without  the  pale  of 
surgical  assistance. 

( John  Blackburn .) 

To  the  above  elaborate  and  highly  practi- 
cally useful  article,  may  be  added  a few  ad- 
ditional observations  relative  to  the  treatment 
of  those  ankyloses  called  partial,  (which  are  as 
burdensome  to  the  individuals  afflicted  with 
them,  as  true  or  bony  ankylosis)  ; namely  those 
which  depend  upon  organic  or  functional  lesion 
of  tendon  or  muscle,  whether  that  be  1.  from 
sloughing  or  adhesions  of  them,  2.  from  spas- 
modic contraction,  3.  from  organic  contraction 
through  paralysis  of  antagonists,  or  4.  from 
contraction  owing  to  long  continued  rest  of 
the  limb. 

We  may  suppose  indeed  that  ankylosis  of 
every  kind  interests,  to  a certain  extent,  all  the 
muscles  surrounding  the  articulation,  or  at 
least  those  which  through  having  been  for  a 
long  time  relaxed  by  the  position  in  which  the 
joint  has  become  fixed,  have  contracted  them- 
selves ; and  as  in  most  situations  of  the  body, 
or  at  any  rate  in  those  joints  most  prone  to 
ankylosis,  the  power  of  the  flexors  exceeds 
that  of  the  extensors,  we  find  most  commonly 
that  in  such  incomplete  ankylosis,  depending 
partially  or  wholly  upon  contracted  muscles 
and  tendons,  it  is  the  former  class  of  muscles 
which  we  have  opposing  the  patient’s  or  our 
attempts  to  restore  the  limb  to  its  natural 
motion.  Yet  where  the  patient  has  reached 
the  adult  age  before  the  occurrence  of  the 
disease  in  and  about  the  articulation,  which 
has  given  rise  to  the  (partial)  ankylosis, 
we  are  usually  able,  unless  the  contraction, 
has  existed  beyond  ten  or  twenty  years,  to 
overcome  whatever  resistance  the  muscles 
contracted  merely  through  rest  are  able  to 
offer,  by  a diligent  perseverance  in  the  means 
enumerated  in  the  preceding  article.  Even 
if  the  patient  be  young  and  the  contraction  of 
the  muscles  through  rest  have  existed  but  a 
short  time,  we  may  succeed  in  re-elongating 
them  in  the  same  way ; but  whether  the  patient 
be  an  adult  or  youth,  if  we  have  persevered 
weeks,  months,  or  years,  without  effecting  any 
benefit  or  a cure  of  the  contraction  we  have 
no  other  alternative  than  the  division  of  the 
resisting  muscles  and  tendons,  which  has  been 
mentioned  by  the  author  of  the  preceding 
article  p.  307  ; in  cases  where  the  balance  of 
muscular  power  may  have  been  destroyed, 
and  the  safety  and  extensive  application  of 
which,  was  first  suggested  and  demonstrated 
by  Stromeyer,  and  confirmed  by  the  success 
which  has  attended  my  own  practice.  I have 
recently  divided  the  tendons  of  the  biceps  fe- 
moris,  and  semi-membranosus  and  semi-tendi- 
nosus  muscles  for  the  relief  of  a partial  or  so- 
called  ankylosis  of  the  knee  joint,  consequent 
upon  protracted  repose  of  the  muscles  and 
constantly  bent  position  during  the  tedious 
progress  of  disease  of  the  joint.  The  case 
was  that  of  a young  lady  aged  eleven  ; the 
disease  of  the  joint  had  commenced  between 
four  and  five  years  previously,  and  after 
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suppuration  and  caries  in  several  situations 
around  the  articulation,  had  subsided  two  years 
ago,  leaving  the  tibia  partially  dislocated  out- 
wards and  backwards,  the  knee  bent  to  the 
fullest  extent,  the  patella  almost  immoveably 
fixed  upon  the  external  condyle  of  the  femur, 
and  the  toes  rotated  outwards  ; her  favourite 
method  of  supporting  the  limb  during  the  pro- 
gress of  the  disease,  having  been  the  placing 
the  outer  side  of  the  leg  and  ankle  upon  the 
opposite  thigh  close  to  the  inguinal  region, 
where  she  in  fact  had  pertinaciously  held  it 
to  guard  it  against  jars,  shocks,  &c.  The 
most  appropriate  mechanical  means,  aided  by 
frictions,  baths,  manipulations,  &c.  had  been 
i resorted  to  by  the  gentlemen  who  had  at- 
tended the  case,  and  with  considerable  dimi- 
nution of  the  contracted  state  of  the  knee- 
joint,  as  when  I was  first  introduced  to  the 
patient  the  leg  could  be  extended  almost  to  a 
| right  angle  with  the  thigh,  at  which  point  its 
further  extension  was  arrested  by  the  rigidly 
contracted  flexors  of  the  knee  ; in  which  state 
the  limb  had  obstinately  remained  for  the 
last  twelve  months.  The  ankle  joint  was  also 
fixed,  the  foot  being  in  a straight  line  with  the 
leg,  owing  to  the  more  powerful  posterior 
muscles  of  the  leg  (gastrocnemii,  tibialis  posti- 
1 cus,  flexor  longus  pollicis,  and  flexor  longus 
digitorum)  having  obtained  the  ascendancy 
during  the  long  inaction  of  the  limb,  over 
their  weaker  antagonists.  The  muscles  of  the 
! thigh  were  smaller  than  those  of  the  opposite 
side,  but  the  most  notable  disproportion  both 
of  hard  and  soft  parts  had  occurred  in  the  leg 
and  foot,  the  tibia  and  fibula  being  shorter 
to  the  extent  of  between  two  and  three  inches, 
and  the  circumference  of  the  leg  being  less  by 
nearly  one  half,  than  that  of  the  sound  side. 
Before  resorting  to  any  other  than  purely 
mechanical  means  for  the  straightening  of  this 
limb,  many  important  circumstances  suggested 
themselves  for  consideration,  embodied  in  the 
following  queries  entertained  by  me  at  the 
> time. 

What  is  the  precise  condition  of  the  parts 
composing  the  joint  ? 

Is  there  any  alteration  in  the  articular  sur- 
| faces  and  ligaments  which  can  impede  the 
bending  of  the  joint  ? 

What  share  have  the  evidently  contracted 
gastrocnemii  in  maintaining  the  ankylosis  of 
the  knee. 

Is  there  no  danger  of  reproducing  the  dis- 
ease of  the  articulation,  by  performing  any 
i operation  in  its  immediate  vicinity,  and  by  a 
I comparatively  rapid  extension  of  the  limb,  dis- 
turbing the  present  quiet  state  of  the  liga- 
ments ? And  if  the  operation  prove  successful 
and  the  knee  be  straightened,  will  the  patient 
have  a limb  (shortened  and  wasted  as  are  the 
| bones  and  muscles  of  the  leg,)  sufficiently  use- 
ful to  repay  her  for  the  pain  and  risk  of  the 
proceeding  ? 

The  condyles  of  the  femur  were  evidently 
enlarged  and  the  tibia  was  articulated  chiefly 
with  the  under  and  posterior  part  of  the  ex- 
ternal condyle  ; vet  as  by  a careful  examination, 


the  leg  being  held  for  the  purpose  as  much 
extended  as  the  ankylosis  would  admit,  it  was 
satisfactorily  ascertained  that  the  patella  was 
not  adherent  by  osseous  union  to  the  femur,  as 
a slight  motion  upon  its  transverse  axis  could 
be  communicated  to  it,  and  the  joint  could  be 
freely  flexed  still  more,  so  as  to  bring  the  heel 
almost  in  contact  with  the  nates  ; it  was  highly 
probable  that  no  difficulty  to  a greater  exten- 
sion of  the  limb  was  offered  by  the  bones  and 
ligaments,  for  if  the  latter  were  so  lax  as  to 
admit  the  joint  to  be  easily  flexed  to  the  full 
natural  extent,  they  would,  supposing  that 
other  existing  obstacles  were  removed,  for  the 
same  reason  allow  extension  to  be  performed. 
The  only  ligaments  about  which  there  could 
be  any  doubt,  were  the  lig.-post.  of  Winslow, 
and  posterior  crucial ; but  as  these  must  have 
undergone  some  disorganization,  or  even  elon- 
gation in  order  to  have  admitted  a partial 
luxation  of  the  tibia  backwards,  they  there- 
fore, instead  of  being  rendered  tense,  and 
thus  opposing  extension  of  the  limb,  would 
be  relaxed  by  the  curative  efforts  and  rather 
facilitate  its  reduction.  When  a quick  effort 
was  made  with  the  hand  to  straighten  the 
limb,  there  was  felt,  it  is  true,  a sudden  stop 
to  the  extension,  almost  as  if  there  were  an 
osseous  hitch  somewhere  in  the  joint,  and  I at 
first  thought  it  was  the  patella,  which  by  its  firm 
connexion  to  the  outer  condyle  offered  the 
obstacle.  But  agreeing  with  the  diagnostic 
sign  laid  down  p.  312,  the  forcible  attempt  to 
straighten  the  limb  produced  pain  along  those 
muscles  on  the  back  of  the  thigh,  which  re- 
sisted motion  in  the  direction  intended  ; they 
were  called  into  exercise  and  became  rigid, 
but  when  tired  out,  in  a few  seconds  their  or- 
ganic contractibility  yielded  gradually  to  the 
application  of  the  superior  power  of  the  hands 
up  to  a certain  point,  beyond  which  they  were 
incapable  of  elongation.  It  was  evident  to 
me  therefore  that  the  shortened  state  of  the 
flexor  muscles  constituted  the  chief  impedi- 
ment in  this  case,  although  the  fasciae  and  other 
soft  parts  surrounding  the  joint  contributed 
their  share  to  the  contracture.  To  be  satis- 
fied however  that  the  state  of  rest,  of  from 
only  four  to  five  years,  could  produce  such  a 
permanent  shortening  of  those  muscles  as  to 
render  the  bending  of  the  joint  impossible, 
whereas  after  adult  age  it  is  known  that  by 
perseverance  similar  contractions  of  many 
years’  standing,  inducing  ankylosis,  may  be 
overcome,  thus  leading  us  to  a conclusion  the 
reverse  of  which  we  usually  infer  from  our 
knowledge  of  the  greater  laxity  and  extensi- 
bility of  the  tissues  in  youth,  we  must  review 
and  compare  the  circumstances  attendant  upon 
the  progress  of  such  cases  as  respects  the  mus- 
cles, at  different  ages.  Physiologists  have  as- 
signed various  intervals  during  which  the 
various  parts  of  the  animal  machine  undergo 
a total  change  of  their  component  parts ; some 
are  of  opinion  that  within  seven  years,  every 
integrant  particle  of  the  body  is  removed  and 
its  place  supplied  by  others  ; this  again  as 
regards  the  harder  and  particularly  the  osseous 
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tissues  has  been  denied  altogether  : be  the 
period  however  what  it  may,  it  is  probable 
that  any  structural  change,  which  may  take 
place  in  parts  rendered  unserviceable  by  acci- 
dent or  disease  will  be  rapid,  in  proportion  to 
the  shortness  of  the  interval  during  which  the 
deposition  and  subsequent  removal  and  re- 
newal of  parts  takes  place.  If  this  position  be 
correct,  we  should  suppose  that  in  infancy  and 
youth,  setting  aside  the  extensibility  of  all  the 
tissues  in  early  life,  which  is  of  material  as- 
sistance to  us  in  the  treatment  of  partial  anky- 
losis, a shorter  time  would  suffice  to  engender 
structural  and  inextensible  shortening  of  a 
muscle  in  youth  than  in  adult  life,  as  confess- 
edly the  processes  of  decomposition,  renewal, 
and  growth,  take  place  in  much  more  rapid 
succession  in  early  life  than  at  later  periods. 
This  supposition,  as  far  as  my  experience  has 
hitherto  reached,  is  confirmed  by  observation. 
If  the  muscles  of  a limb  have  been  contracted 
four  or  five  years  from  the  constant  repose  of 
the  latter  in  a given  position  in  two  individuals, 
the  one  a child  or  youth,  the  other  an  adult, 
it  wall  be  found  that,  apart  from  whatever  in- 
terstitial and  extraneous  deposit  of  lymph  may 
have  taken  place  about  the  articulation,  the 
contracted  muscles  of  the  child  wall  be  less 
readily  stretched  out  than  those  of  the  adult. 
It  may  here  be  observed,  that,  diagnosticating 
in  all  such  cases  of  ankylosis  from  rigidity  of 
muscles,  we  must  be  certain  that,  no  deception 
be  practised  by  the  patient,  and  ascertain  posi- 
tively, if  possible,  whether  the  limb  has  really 
been  as  much  bent  as  long  as  may  have  been 
asserted  ; and  whether  on  no  occasion  what- 
ever, it  has  been  straightened. 

The  rationale  of  the  occurrence  of  this 
structural  shortening,  is  in  my  opinion  as 
follow's. 

There  exists  a certain  relation  between  the 
growth  and  development  of  various  parts,  and 
their  being  constantly  and  properly  exercised 
in  the  performance  of  their  allotted  function, 
their  being  kept  in  a state  of  activity  ; this 
does  not  apply  merely  to  the  increased  thick- 
ness of  muscles,  which  follow's  so  notoriously 
upon  augmented  action,  nor  is  it  a consequence 
of  the  nervous  energy  being  supplied  tb  the  parts 
from  the  nervous  centres  in  a greater  or  less 
degree,  as  it  takes  place  in  other  parts  besides 
muscle,  and  where  the  supply  of  nervous  energy 
undergoes  no  alteration  ; it  seems  to  depend 
upon  a providential  law'  of  the  animal  economy 
by  w'hich  parts  are  increased  or  diminished 
according  to  the  necessity  for  them.  Thus 
when  a healthy  foot  through  spasmodic  contrac- 
tion of  certain  muscles  is  converted  into  talipes 
varus  (a  most  common  form  of  the  vulgarly 
named  club-foot,)  and  has  its  dorsal  instead 
of  its  plantar  surface  turned  towards  the 
ground,  so  that  the  upper  surface  of  some  of 
the  bones  of  the  tarsus  touch  the  earth  ; a 
common  consequence  of  so  unnatural  a mode 
of  progression  is  that  the  parts,  irritated  by 
contact  with  the  ground,  become  protected  by 
the  formation  of  a huge  bump  of  dense  semi- 
elastic tissue.  This  bump,  when  examined,  is 
11 


seen  to  consist  first  of  thickened  cuticle  and  i 
cutis,  beneath  which  is  a soft  globular  cushion 
of  adipose  tissue  ; to  this  succeeds  a fibrous  i 
growth,  denser  than  usual,  consisting  of 
the  hypertrophied  fascia  and  ligaments  ; im- 
mediately upon  the  bones  this  appears  to  be- 
come semi-cartilaginous,  and  lastly  from  depo- 
sition of  osseous  particles  in  the  latter,  the 
bone  appears  to  be  covered  with  bony  in  crus-  i 
tations.  So  that  we  have  formed  for  the  pro- 
tection of  the  dorsum  of  the  foot  from  being 
wounded  by  attrition,  a mass  gradually  increas-  ; 
ing  in  density,  as  it  is  examined  from  without 
inw'ards.  Again,  when  a foot  thus  distorted 
from  birth,  is  restored  to  its  natural  form  and 
the  patient’s  heel  is  made  to  touch  the  ground, 
the  dense  ligamentous  and  adipose  cushion, 
which  covers  the  under  part  of  the  heel  of  a 
healthy  foot,  becomes  here  much  increased  in 
size.  We  have  innumerable  instances  of  this, 
in  the  progress  of  surgical  diseases.  On  the 
contrary  w'hen  muscles,  from  whatever  cause, 
are  thrown  into  a state  of  constant  contraction 
either  passive  (from  rest  of  the  limb  in  a cer- 
tain position),  or  active  (from  spasm),  not 
only  do  they  become  worsted  in  bulk,  as  is 
commonly  stated  from  w'ant  of  use,  but  the 
muscular  fibres  become  permanently  short- 
ened, inelastic,  not  merely  because  having 
been  long  contracted  the  individual  parts 
have  become  adherent  to  one  another,  but  a 
period  sufficiently  long  for  the  complete  re- 
newal of  their  integrant  parts  having  elapsed, 
the  individual  fibres  are  rendered  positively 
shorter,  in  consequence  of  the  altered  re- 
lation of  parts  ; and  we  might  as  well  think 
of  stretching  a living  biceps  beyond  its  ex- 
treme natural  length  by  means  of  weights  at- 
tached to  it,  as  to  attempt  to  elongate  muscles  - 
integrally  shortened  after  long  continued  con- 
traction, with  the  aid  of  manipulations  and  the 
best  contrived  mechanical  instruments,  unless 
continued  for  a time  so  long  that  perseverance 
would  be  almost  impossible.  Indeed  I have 
often  found  that  the  long  continued  attempts 
in  such  cases  to  stretch  the  muscles,  have  had 
the  same  effect,  as  exercise  upon  healthy  mus- 
cles, namely  to  increase  their  bulk  and  conse- 
quently their  resistance.  The  reader  must  bear 
in  mind,  that  I allude  to  muscles  contracted 
longer  than  the  time  during  which  physiologists 
believe  the  integrant  parts  are  renewed  ; and  pa- 
thological experience,  I have  stated,  tells  us  that 
this  period  is  long  in  adults,  as  long  standing 
partial  ankyloses,  which  have  taken  place  after 
the  attainment  of  manhood,  may  be  cured 
solely  by  mechanical  means  after  many  years 
duration.  But  in  children  it  is  often  other- 
wise ; partly  on  account  of  the  cause  1 have 
just  discussed,  and  from  another  equally  striking 
cause,  although  neither  have,  as  1 am  aware  of, 
been  noticed  by  practitioners.  During  the 
time  that  muscles  on  the  one  side  of  a limb 
are  contracted  from  any  cause,  and  are  under- 
going interstitial  shortening  in  the  manner  I 
have  described,  the  bones  advancing  gradual- 
ly towards  their  full  development,  shoot  out 
and  become  lengthened  ; and  thus  the  dispro- 
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portion  between  the  length  of  the  contracted 
muscles,  and  the  function  they  should  perform 
is  increased  ; and  the  deformity  of  the  limb  is 
usually  augmented,  unless  well  applied  mecha- 
nical means  have  kept  it  stationary.  Hence 
another  cause,  caeteris  paribus,  why  there  is 
more  actual  elongation  to  be  accomplished  in 
children  than  in  adults. 

All  these  circumstances  considered,  in  rela- 
tion to  the  particular  case  of  partial  ankylosis 
of  the  knee,  which  I have  begun  to  detail  in 
this  paper,  combined  with  the  knowledge  of 
the  fact  that  the  best  mechanical  skill  had 
been  for  twelve  months  completely  frustrated 
by  the  unyielding  state  of  the  muscles,  I con- 
cluded that  nought  would  overcome  their  re- 
sistance but  their  division  with  the  scalpel. 

What  share  had  the  evidently  contracted 
gastrocnemii  in  maintaining  the  ankylosis  of 
the  knee,  and  what  was  the  nature  of  their 
contraction,  were  however  the  next  queries 
to  be  solved.  The  wasted  muscles  of  the  calf 
formed  a strong  broad  band,  extending  from 
behind  the  lower  end  of  the  femur  to  the 
posterior  extremity  of  the  os  calcis,  which 
points  of  origin  and  insertion  were  approxi- 
mated, accompanied,  therefore,  with  the 
flexion  of  the  knee  and  so-called  extension  of 
the  foot  upon  the  leg,  so  that  the  heel  was 
constantly  drawn  upwards.  Pressure  with  the 
hand  against  the  point  of  the  foot  served  to 
bend  the  ankle  joint  somewhat,  but  this  tend- 
ed again  to  increase  the  flexion  of  the  knee  ; 
nevertheless  the  gastrocnemii  were  more 
elastic,  the  attempts  to  elongate  them  were 
not  met  by  a resistance  so  stubborn  as  that 
offered  by  the  flexors  of  the  knee,  although 
whatever  little  was  gained  upon  them  by  a 
few  minutes’  pressure,  was  lost  again  when  the 
hand  was  removed  from  the  point  of  the  foot. 
The  explanation  of  the  cause  why  there 
should  have  existed  so  great  a difference  in 
the  nature  of  the  contraction  of  the  gastroc- 
nemii, and  that  of  the  flexors  of  the  thigh, 
will  be  understood  by  reflecting  upon  this 
case  in  connection  with  that  which  I have 
stated  to  be  a second  not  uncommon  cause  of 
inextensible  muscular  shortening  in  children. 
Gradual  contraction,  during  a long-continued 
state  of  rest,  was  the  primary  cause  in  both 
sets  of  muscles,  tending  to  organic  inexten- 
sible shortening  : but  there  was  the  remarkable 
difference,  that  the  thigh  bone  had  grown 
considerably  during  the  four  years  the  disease 
had  lasted ; it  had  shot  out  to  its  proper  length, 
thus  greatly  increasing  the  relative  shortening 
of  the  flexors  of  the  thigh,  whereas,  as  I have 
stated,  the  tibia  and  fibula  were  atrophied, 
not  only  in  their  diameter,  but  more  particu- 
larly as  regards  their  length  ; they  were  at 
least  three  inches  shorter  than  the  corre- 
sponding bones  of  the  opposite  limb,  so  that 
although  the  same  primary  cause  of  the  struc- 
tural shortening  of  the  gastrocnemii  had  ex- 
isted, the  bones  of  the  leg  having  ceased  to 
grow  during  the  continuance  of  the  disease 
in  the  knee,  their  contraction  was  much  less 
rigid  than  that  of  the  biceps  femoris,  semi- 
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membranosus,  &c.  I was  of  opinion,  there- 
fore, that  there  would  be  no  necessity  for  the 
division  of  the  tendo  Achillis,  but  that  on  the 
contrary  the  gastrocnemii  might  be  gradually 
elongated  by  an  appropriate  instrument,  so 
as  to  bend  the  patient’s  ankle,  and  enable  her 
to  put  the  heel  to  the  ground,  removing  at 
the  same  time,  whatever  bending  of  the  knee 
depended  upon  their  contraction. 

The  danger  of  reproducing  the  disease  of 
the  articulation,  by  performing  an  operation 
in  its  vicinity,  and  by  a comparatively  rapid 
extension  of  the  limb  disturbing  the  quiet 
state  of  the  ligaments,  was  next  to  be  consi- 
dered. It  did  not  appear  to  me,  however, 
that  any  danger  of  this  kind  existed,  as  the 
disease  had  completely  subsided  two  years 
before,  and  the  patient’s  general  health,  which 
was  good,  though  rather  delicate,  had,  ac- 
cording to  the  report  of  the  gentlemen  who 
had  attended  the  patient,  so  much  improved 
since  that  time,  and  particularly  when  com- 
pared with  her  evidently  strumous  state,  when 
the  disease  commenced.  To  proceed  very 
cautiously  however,  I determined  to  carry  on 
the  necessary  extension  after  the  operation, 
as  slowly  as  possible  ; and  should  the  least 
indication  of  an  untoward  result  occur,- — any 
symptoms  threatening  a renewal  of  the  knee- 
joint  disease— I resolved  to  suspend  the  ex- 
tension, or  lay  it  aside  altogether.  The  only 
remaining  question  was,  whether,  if  the  ope- 
ration proved  successful  and  the  knee  were 
straightened,  the  patient  would  have  a limb 
(shortened  and  wasted  as  were  the  bones  and 
muscles  of  the  leg),  sufficiently  useful  to  re- 
pay her  for  the  pain  and  risk  of  the  proceed- 
ing. The  most  desirable  termination  possible 
of  this  case  would  be,  that  the  patient  should 
obtain  a bent  ankle,  a straight  knee,  and  the 
power  of  moving  them  in  either  direction, 
flexion  and  extension.  That  she  would  obtain 
the  first,  there  could  be  little  doubt ; as  to 
the  second,  it  was  most  probable.  She  would 
also  obtain  the  power  of  moving  the  ankle 
naturally ; but  as  to  usefully  moving  the  knee- 
joint  by  voluntary  muscular  efforts,  the  pro- 
spect was  very  distant,  as  not  only  the  inade- 
quate condition  of  the  flexors  of  the  thigh  as 
respects  power  had  to  be  considered,  but  it 
was  impossible  to  decide  upon  the  compe- 
tency of  the  articular  surface  of  the  three 
bones  of  the  knee  to  perform  their  natural 
office.  The  really  important  point  was  to 
straighten  the  knee,  which,  if  accomplished, 
supposing  it  even  to  remain  fixed  in  the  straight 
position,  would  alone  amply  requite  a patient 
and  parent  for  all  the  pains  and  troubles  of  an 
operation  succeeded  by  mechanical  treatment. 
Upon  that  judgment  alone,  I recommended 
the  operation,  considering,  that  although  the 
patient  would  for  some  time  require  to  use  a 
stick,  and  constantly  a cork-raised  shoe  as 
some  substitute  for  the  atrophied  bones  of  the 
leg,  a straight  knee  and  leg,  with  the  ankle 
restored  to  its  natural  motion,  were  a prefer- 
able alternative,  either  to  the  necessity  of 
getting  about  upon  two  crutches  with  a knee 
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bent  to  an  angle  more  acute  than  a right 
angle,  or  to  an  amputation,  which  had  been 
more  than  once  proposed  as  the  ultimatum.  If 
the  limb  were  straightened,  and  the  knee  was 
immovable  in  its  newly  acquired  state,  there 
would  be  no  difficulty  in  bending  it  by  the 
same  mechanical  means  which  had  straighten- 
ed it,  if  that  were  thought  desirable.  And 
again,  if  before  the  limb  became  thoroughly 
straightened,  much  inconvenience  and  pain, 
or  any  other  disagreeable  symptoms  were  to 
occur,  so  as  to  require  the  discontinuance  of 
the  extension,  the  question  arose,  whether, 
considering  the  partial  luxation  of  the  head  of 
the  tibia  backwards,  the  patient  would  not 
walk  with  greater  comfort  and  less  apparent 
lameness,  with  the  knee  slightly  bent,  than 
with  it  absolutely  straight. 

The  operation  was  rapidly  completed  in  the 
following  manner,  observing  the  same  precau- 
tions as  in  dividing  tendons  for  the  cure  of  con- 
genital or  acquired  contraction  of  the  ankle, 
called  club-foot,  &c.,  namely,  to  divide  the  ten- 
dons, with  no  more  disturbance  of  contiguous 
parts  or  breach  of  surface,  than  may  be  abso- 
lutely necessary  to  procure  immediate  union  of 
the  wound,  if  possible,  and  not  to  exert  any 
extension  of  the  joint  until  adhesion  have  taken 
place  ; as,  by  following  an  opposite  course, 
through  an  useless  anxiety  of  seeing  whether 
the  limb  can  be  straightened,  inflammation 
and  suppuration  might  be  induced  and  en- 
danger success.  The  propriety  of  making 
extension  immediately  after  an  operation  is 
negatived  by  the  results  derived  from  expe- 
rience, viz.  that  divided  tendons,  like  frac- 
tured bones,  do  not  unite  firmly  until  a consi- 
derable time  has  elapsed  ; by  obtaining  an 
immediate  union  of  the  skin,  (which  has  fol- 
lowed without  one  exception,  in  more  than 
sixty  cases  in  which  I have  treated  contrac- 
tions of  the  ankle  by  division  of  the  tendo 
Achillis,  &c.,)  the  divided  tendon  is  reduced 
to  the  state  of  a simple  rupture,  which,  com- 
pared with  a suppurating  wound  of  tendon,  is 
analogous  to  the  difference  between  simple 
and  compound  fracture  of  a bone. 

The  patient  was  placed  upon  her  face  and 
abdomen  upon  a sofa,  the  point  of  the  knee 
resting  upon  a pillow  ; one  assistant  supported 
the  thigh,  whilst  another,  with  his  hand  upon 
the  back  of  an  ankle,  used  the  leg  as  a long 
lever  to  act  upon  the  knee-joint,  by  which 
the  tendons  were  kept  perfectly  tense. 

The  knife  used  by  me  for  the  division  of  the 
three  flexor  tendons  of  the  thigh,  in  the  case 
I am  relating,  was  a very  narrow  convex- 
edged  scalpel,  the  point  of  which  I introduced 
through  the  integument  at  the  back  of  the 
articulation,  to  the  outside  of  the  tendons  of 
the  semi-membranosus  and  semi-tendinosus 
muscles,  with  one  of  its  flat  surfaces  directed 
towards  those  tendons.  The  point  of  the 
knife  was  carefully  glided  beneath  them,  its 
cutting  edge  turned  towards,  and  pressed 
against  them,  by  which  they  were  imme- 
diately severed,  owing  to  their  being  held 
well  upon  the  stretch.  The  knife  being  with- 


drawn, the  integument  was  stretched  by  the 
fingers  of  my  left  hand,  a little  outwards,  so 
that  the  puncture  by  which  the  semi-mem- 
branosus  and  semi-tendinosus  tendons  had 
been  divided,  was  brought  directly  above  or 
somewhat  to  the  outside  of  the  biceps  tendon, 
which  was  now  felt  to  be  the  only  tendon  un- 
divided, whilst  with  my  right  hand,  I intro- 
duced beneath  the  biceps,  through  the  same 
puncture  of  the  skin,  a small  curved  bistoury, 
having  a concave  cutting  edge,  by  which  the 
tendon  was  instantly  divided.  A small  quan- 
tity of  arterial  blood  flowed,  which  ceased  by 
slight  compression  with  lint.  Adhesive  plan- 
ter and  bandage  were  applied.  The  patient 
was  made  comfortable,  and  left  quiet  upon  the 
sofa ; she  complained  of  pain  in  the  divided 
part,  and  some  numbness  of  the  skin  behind  the 
joint,  as  if  some  filament  from  the  sciatic  had 
been  injured.  She  ceased  to  complain  of  these 
a quarter  of  an  hour  after  taking  ten  minims 
tr.  opii.  She  had  no  fever  or  constitutional 
disturbance  ; the  wound  united  perfectly  by 
adhesion  ; so  that  on  the  third  day  after  the 
operation,  the  apparatus  for  gradually  extend- 
ing the  joint  was  applied.  I had  the  satisfac- 
tion of  seeing  the  limb  rendered  daily  more 
and  more  straight,  without  any  pain  or  sense 
of  resistance  being  felt  in  the  divided  part,  or 
in  the  back  of  the  thigh  ; her  chief  com- 
plaints having  been  that  of  irksomeness,  from 
having  the  limb  constantly  more  or  less  com- 
pressed by  the  straps  of  the  apparatus,  and 
occasionally  pain  in  the  front  of  the  articula- 
tion, whenever  the  extending  screws  of  the 
apparatus  were  turned.  At  the  expiration  of 
two  months  the  knee  was  becoming  nearly 
straight,  and  I considered  the  time  arrived 
for  attending  to  the  ankle,  the  extension  of 
which  in  a patient  of  less  excitable  disposi- 
tion would  have  been  carried  on  simulta- 
neously with  that  of  the  knee.  The  con- 
trivance for  effecting  that,  was  set  into  opera- 
tion ; but  my  patient’s  health  not  being  im- 
proved by  the  necessity  of  keeping  her  so 
long  within  doors,  owing  to  the  severity  of 
the  late  winter,  and  neuralgic  pains  in  the 
face  to  which  she  had  been  subject  coming 
on,  induced  me  not  to  subject  her  delicate 
frame  to  daily  trial,  but  rather  to  advance 
with  the  extension  by  the  most  insensible  de- 
grees. This  determination  was  arrived  at  by 
me  the  more  willingly,  as  an  elder  sister  had 
died  of  tubercular  phthisis,  and  argument 
might  not  stem  the  prejudices  of  affection, 
should  any  serious  deterioration  of  her  health 
have  ensued  ; for  in  such  a case,  the  opera- 
tion would  be  impugned  as  a cause  of  that  or 
perhaps  of  any  subsequent  misfortune,  where- 
as, in  truth,  the  cure  of  a patient’s  limb,  by 
restoring  the  individual  to  hilarity,  air,  and 
exercise,  would  be  one  of  the  most  certain 
impediments  to  a strumous  or  consumptive 
tendency.  Not  a single  unpleasant  event, 
however,  has  occurred  during  the  treatment, 
beyond  two  slight  abrasions  of  the  cuticle ; 
the  ankle  is  restored  to  its  natural  state,  the 
knee  is  very  nearly  straight,  and  the  patient 
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can  voluntarily  move  the  joint,  flexing  and  ex- 
tending it  sufficiently  to  show  that  the  divided 
tendons  have  firmly  re-united,  and  that  the 
long-lost  action  of  the  muscles  is  restored. 
With  a sufficient  thickness  of  cork  beneath 
the  sole,  to  compensate  for  the  shortness  of 
the  tibia,  she  is  able,  six  months  after  the  opera- 
tion, and  after  nearly  five  years’  confinement 
to  the  sofa,  to  help  herself  about  with  a stick, 
and  as  the  muscles  of  both  limbs,  weakened 
by  long  inactivity,  acquire  power,  she  will 
doubtless  lay  the  former  aside,  and  walk  with 
considerable  ease  and  freedom.  The  time 
occupied  by  the  treatment  of  this  case,  short 
as  it  is,  compared  with  the  results  obtained, 
might,  under  ordinarily  favourable  circum- 
stances, as  in  an  hospital,  or  with  a patient 
whose  health  and  age  would  enable  the  sur- 
geon to  advance  uninterruptedly  with  the 
treatment,  be  considerably  shortened,  reduced 
indeed,  with  safety  and  propriety,  to  six  or 
eight  weeks. 

In  all  such  cases,  treated  by  operation,  the 
adjuvant  treatment  of  warm  and  steam  baths, 
liniments,  frictions,  and  manipulations,  should 
not  be  omitted,  particularly  after  the  exten- 
sion by  instruments  has  been  accomplished,  in 
order  to  obtain  freedom  of  motion,  and  pre- 
vent any  tendency  to  recontraction  of  the 
restored  limb.  I have  detailed  the  nature 
and  progress  of  this  case,  not  merely  on  ac- 
count of  its  individual  worth,  but  because  it 
illustrates  my  opinions  relative  to  partial  an- 
kylosis, and  some  of  its  proximate  causes,  and 
because,  beyond  the  brief  notice  of  M.  Duval 
having  done  the  same  operation,  (Lancet, 
No.  15,  Vol.  I.  1837 — 38,)  as  it  had  also  pre- 
viously been  done  several  times  with  success 
by  Stromeyer  of  Hanover,  and  once  by  Dief- 
fenbach  of  Berlin,  I am  not  aware  that  any 
thing  of  the  kind  has  been  published  in  our 
own  or  in  the  French  and  German  languages. 

Of  the  ankyloses  depending  entirely  or 
partly  upon  the  muscles,  I have  in  this  place 
to  consider  the  treatment  of  those  cases  only 
which  come  under  the  first  of  the  four  sec- 
tions, in  which  I have  included  all  the  varieties 
of  partial  ankylosis  which  have  presented 
themselves  to  me  ; namely,  those  cases  which 
arise  from  sloughing,  or  from  adhesions  of 
muscles  to  one  another  and  to  the  bones,  as 
those  ( partial  ankyloses ) which  come  under 
the  second  and  third  sections,  i.  e.  depend 
primarily  upon  spasmodic  contraction,  or  upon 
organic  contraction  through  paralysis  of  anta- 
gonists, will  be  more  appropriately  considered 
in  the  articles  Contracture,  Club-foot,  and 
Paralysis,  to  which  the  reader  is  referred. 

Where  a considerable  extent  of  muscle  has 
been  lost  by  sloughing,  or  rendered  unservice- 
able by  adhesion  to  the  fasciae  and  particularly 
to  the  bones,  any  method  which  might  enable 
us  to  restore  to  the  ankylosed  limb  its  natural 
form  and  motion,  would  of  course  be  unavail- 
able in  the  restoration  of  the  integrity  of  the 
tissue,  or  its  function  ; but  where  numerous 
muscles,  as  in  the  thigh  or  leg,  concur  in  the 
motion  of  an  articulation  in  a given  direction, 
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the  major  part  of  one  or  more  muscles  may 
not  onlj'  have  been  lost,  or  owing  to  adhesions 
rendered  useless  as  regards  their  particular 
office,  but  they  may  also  interfere  with  the 
functions  of  all  the  neighbouring  muscles,  by 
forming  tight  cords  or  bridles,  thus  limiting 
the  motion  and  inducing  incomplete  ankylosis 
of  the  adjacent  joint,  or  indeed  joints,  if  the 
injured  muscle  passes  over  two  articulations, 
as  the  gastrocnemius  for  instance  does.  In 
these  cases  much  may  be  done  by  extension 
with  appropriate  apparatus,  but  a cure  can 
seldom  be  attained  by  mechanical  means  only, 
unless  the  morbid  alteration  of  the  form  of  the 
joint  be  trifling,  or  the  affected  muscles  or  the 
bands  of  adhesions  be  small,  and  capable  of 
being  easily  elongated  by  stretching : even  in 
the  smaller  joints  of  the  body,  partial  ankylosis 
from  sloughing  or  adhesion  of  tendons  and 
muscles,  is  seldom  cured  by  merely  mechani- 
cal means ; still  less  successful  are  we  in  over- 
coming the  deformity  by  such  means,  when  one 
of  the  larger  joints,  as  the  ankle  for  example,  is 
affected.  In  two  cases  of  partial  ankylosis  of 
the  ankle-joint  in  the  extended  position,  the 
result  of  abscesses  involving  the  gastrocnemii 
muscles,  with  caries  of  the  bones  in  the  one 
case,  and  extensive  necrosis  in  the  other,  I 
have  been  obliged  to  have  recourse  to  division 
of  the  tendo  Achillis,  which  was  followed  by 
perfect  and  rapid  success.  These  cases  are 
related  at  length  in  the  Lancet,  (.Vol.  II. 
1837 — 38,  p.  290,  338,)  an  abstract  of  which 
I give  here. 

July  27,  1837.— Miss , aetat.  24,  in- 

forms me  that  some  disease  of  the  right  leg, 
supposed  at  first  to  have  been  rheumatic  in- 
flammation, commenced  nearly  nine  years 
ago,  and  continued  four  years,  during  which 
period  she  had  numerous  abscesses  in  different 
parts  of  the  back  and  outside  of  the  leg,  from 
several  of  which  large  pieces  of  bone  were 
removed.  When  the  wounds  had  entirely 
healed,  and  she  had  recovered  her  strength, 
she  found  herself  unable  to  touch  the  ground 
with  more  than  the  front  of  the  foot,  the 
ankle-joint  being  almost  immovably  fixed  in 
the  straight  position,  the  heel  drawn  up  from 
the  ground  between  two  and  three  inches,  and 
her  walking  rendered  consequently  very  diffi- 
cult, which  has  continued  so,  as  she  says  the 
great  fatigue  and  perspiration  after  going  half 
a mile  are  very  distressing  to  her.  The  gen- 
tleman who  had  attended  her,  placed  her  un- 
der the  care  of  a mechanist  of  repute,  who 
undertook,  by  appropriate  apparatus,  to  over- 
come the  contraction  of  the  calf  and  force  the 
toe  gradually  upward,  and  the  heel  down  to 
the  ground.  This  plan  has  been  persevered 
in  by  the  almost  daily  attendance  of  the  me- 
chanist ever  since,  up  to  the  present  time, 
without  any  other  benefit  than  that  of  having 
prevented  the  contraction  from  increasing. 

August  1. — I divided  the  tendo  Achillis, 
using  a very  narrow  straight  bistoury : The 
patient  being  seated  in  a chair,  one  assistant 
supported  the  knee,  whilst  another,  grasping 
Y 2 
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and  drawing  downwards  the  patient’s  heel 
with  his  left  hand,  and  pressing  upwards  the 
toes  and  front  of  the  foot  with  his  right, 
rendered  the  tendon  to  be  divided  as  tense 
as  possible.  After  feeling  with  my  left  thumb 
and  forefinger  the  outline  of  the  tendo  Achil- 
lis,  in  this  case  partially  connected  to  the 
surrounding  parts  by  adhesions,  I passed 
the  small  bistoury  through  the  skin,  one  or 
two  fingers’  breadth  above  the  malleolus  in- 
ternus,  with  one  of  its  sides  turned  towards 
the  tendon  and  immediately  above  it,  (the 
patient  sitting),  the  other  directed  towards 
the  deeper  muscles  and  the  tibial  vessels  and 
nerves  ; and  as  soon  as  I knew  that  the  point 
of  the  knife  was  passed  beyond  the  external 
edge  of  the  tendon,  and  had  nearly  reached 
the  skin  of  the  opposite  side,  I turned  the 
knife  so  as  to  bring  its  cutting  edge  to  press 
against  the  tendon,  which  was  cut  at  one 
stroke,  on  withdrawing  the  knife.  The  recoil 
of  the  severed  ends  of  the  tendon  was  dis- 
tinctly felt  and  heard.  The  puncture  was 
dressed  with  a strip  of  adhesive  plaister  and 
bandage,  and  the  limb  as  usual  laid  in  its  de- 
formed position  upon  a common  pasteboard 
splint. 

Second  day  after  the  operation. — The  dress- 
ing was  removed,  and  the  puncture  found  to 
have  united  by  adhesion.  On  examining  the 
limb  I felt  a small  string,  or  bridle,  remaining 
undivided  at  the  part  where  I had  cut  the 
tendon.  It  may  have  been  the  plantaris 
tendon,  as  it  was  upon  the  inside  of  the  tendo 
Achillis,  or  a strip  of  fascia,  or  a small  band 
of  old  adhesions.  I divided  it  by  a very  mi- 
nute puncture,  and  placed  the  limb,  after 
dressing  it,  upon  Stromeyer’s  foot-board, 
without  exercising  .any  extension. 

Fourth  day. — The  cord  of  the  apparatus 
tightened,  for  the  first  time,  so  as  to  keep  a 
little  tension  upon  the  joint. 

Seventh  day. — The  extension  has  been  car- 
ried on  slowly,  and  without  inconvenience  to 
the  patient,  except  from  the  pressure  of  the 
apparatus  against  one  of  the  corns  which  co- 
ver that  part  of  the  sole  upon  which  she 
trod  formerly.  A friend  of  the  patient  un- 
dertook this  morning  to  remove  the  project- 
ing part  of  the  corn  which  occasioned  the 
pain,  in  doing  which  he  unfortunately  wound- 
ed the  cutis  ; this  little  accident  has  occurred 
most  inopportunely,  as  the  tenderness  which 
may  result  therefrom  will  prevent  me  from 
persevering  with  the  use  of  the  apparatus  to 
rectify  the  position  of  the  foot  until  it  has 
perfectly  healed. 

Tenth  day. — The  apparatus  has  continued 
to  be  worn,  but  the  anticipated  inflammation 
around  the  corn  has  required  the  application 
of  poultices,  and  prevented  any  progress  being 
made.  The  pain  in  the  sole  is  subsiding,  and 
the  little  wound  made  through  cutting  the 
corn  is  healed  ; the  extension,  therefore,  is 
now  to  be  pursued. 

Eleventh  day.  — Patient  has  complained 
much  of  pain  in  that  part  of  the  foot  covered 
with  the  corns  ; so  much,  indeed,  did  she  suffer 


during  the  night,  that  being  summoned  to 
her,  I was  obliged  to  loosen  the  apparatus, 
although  it  was  by  no  means  tightly  applied. 
The  slight,  though  constant  pressure,  had 
sufficed  to  re-excite  inflammation  of  the  skin 
around  the  corns.  In  order  that  the  pressure 
of  the  foot-board  may  hereafter  be  distributed 
equally  over  the  entire  sole,  I have  placed 
between  it  and  the  foot-board  a temporary 
air  cushion,  which  I have  prepared  by  intro- 
ducing one  portion  of  the  gut  of  a bullock 
within  a second  portion  of  the  same,  tying 
the  double  intestine  firmly  at  one  end,  then 
inflating  it  and  securing  it  at  the  other.  This 
contrivance  was  no  sooner  applied  than  she 
expressed  herself  totally  relieved  from  sore- 
ness and  pain  ; she  could  even  bear  imme- 
diately a much  greater  pressure  than  I 
thought  necessary  for  the  gradual  forcing 
upward  of  the  toes ; in  short,  she  was  ren- 
dered more  comfortable  with  the  foot-board 
on  than  without  it,  as  the  elastic  uniform 
pressure  against  the  entire  sole,  eased  her  at 
once  from  the  burning  pain  of  the  inflamed 
skin  around  the  corns. 

Twelfth  day. — My  patient  is  delighted  with 
the  progress  she  is  making,  as  the  heel  has 
visibly  descended,  and  I,  that  my  experiment 
with  the  air  cushion  has  succeeded  so  per- 
fectly. To-day  I have  substituted  for  the 
inflated  intestine  a properly  made  caoutchouc 
air  cushion.  I have  directed  her  to  walk 
about  the  room,  so  as  to  assist  the  thrusting 
down  of  the  heel,  by  throwing  the  weight  of 
the  body  upon  her  foot.  All  pain  in  the 
corns  is  gone,  although  she  is  beginning  to 
complain  of  pain  in  the  situation  of  the  liga- 
ments of  the  joint.  Spirit  lotion  to  be  applied 
constantly  to  the  ankle. 

Sixteenth  day. — The  foot-board  has  been 
very  well  borne  since  last  report ; I have  re- 
moved it  to  day,  and  allowed  her  to  walk 
across  her  apartment,  the  entire  sole  and  heel 
of  the  foot  touching  the  ground,  without  any 
apparatus  ; 1 have,  however,  re-applied  it, 
intending  to  bend  the  ankle  to  such  an  extent 
that  the  foot  may  form  an  angle  with  the  leg 
as  acute  as  natural. 

Twenty-second  day. — The  foot  is  now  bent 
almost  as  much  as  is  necessary  to  ensure 
perfect  walking  by-and-by.  I have  disconti- 
nued the  foot-board,  and  have  applied  instead 
a lighter  instrument  of  my  own,  which  com- 
bines the  perpendicular  elastic  springs  of  the 
Scarpa  shoe,  for  the  cure  of  club-foot,  with  a 
certainty  of  bending  the  joint  to  the  natural 
extent,  by  means  of  a screw,  acting  against 
the  spring  as  a lever  ; she  can,  therefore,  walk 
about  with  facility  and  ease.  All  the  incon- 
venience she  has  now  is  from  tenderness  of 
the  ligaments  of  the  joint  which  have  been 
stretched. 

Six  weeks  after  the  operation  she  walked 
about  in  a common  shoe,  the  ankle  joint  pos- 
sessing the  natural  extent  of  motion  ; at  the 
end  of  two  months,  when  all  oedematous 
swelling  had  subsided,  the  union  of  the  tendo 
Achillis  could  be  felt  to  be  perfect,  and  by 
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means  of  the  gastrocnemii,  tib.  post.,  &e.,  she 
could  straighten  the  foot  upon  the  leg,  and 
contract  freely  the  anterior  tibial  muscle,  and 
raise  the  foot ; the  peronei  had  also  recovered 
their  power.  She  suffered  occasionally,  du- 
ring the  very  severe  cold  weather,  from  pain 
in  the  ankle-joint,  which  for  a short  time 
caused  her  to  walk  rather  lamely.  Her  gait 
continued  to  improve  until  four  months  after 
the  operation,  when  she  was  walking  about 
as  well  as  a person  who  had  never  had  any 
lameness. 

The  second  case  is  still  more  interesting,  as 
the  ankylosed,  almost  immovably  rigid  state 
of  the  ankle-joint  had  existed  twenty  years, 
and  although  the  treatment  was  more  em- 
barrassing than  the  preceding,  through  the 
greater  destruction  of  soft  and  hard  parts,  and 
the  consequent  numerous  adhesions  in  all 
directions,  its  complete  success  shows  how 
valuable  an  improvement  in  the  treatment  of 
some  cases  of  partial  ankylosis  we  possess  in 
the  division  of  tendons. 

Sept.  4,  1837. — Miss  , aged  twenty- 

seven,  informs  me  that  when  about  seven 
years  of  age,  she  was  attacked  with  some 
disease  in  her  right  leg,  accompanied  by 
numerous  abscesses,  ulcerations,  fistula;,  &c., 
the  last  of  which  closed  twelve  years  ago. 
During  the  continuance  of  this  protracted 
disease  she  was  necessarily  prevented  from 
walking,  so  that  on  its  subsiding  it  was  found 
that  the  extended  state  which  the  foot  as- 
sumes, owing  to  the  superior  power  of  the 
gastrocnemii,  and  other  muscles  on  the  back 
of  the  leg,  overbalancing  the  anterior  muscles 
when  the  influence  of  volition  is  not  exert- 
ed,— a state  in  which  the  foot  had  remained 
so  many  years, — combined  with  the  gradual 
contraction  of  the  numerous  cicatrices,  had 
produced  a permanent  elevation  of  the  heel, 
from  the  ground  to  the  utmost  possible  ex- 
tent. At  the  present  time  she  walks  upon 
the  extreme  point  of  the  sole  of  the  foot, 
corresponding  to  the  metatarso-digital  articu- 
lations, where  there  exists  the  usual  painful 
corn,  which  in  such  feet  covers  the  cutis, 
wherever  it  is  subjected  to  undue  friction  or 
pressure  ; the  heel  is  drawn  upwards  by  the 
contracted  muscles  of  the  calf  as  much  as 
five  inches,  which  distance  from  the  earth  it 
retains  even  when  the  entire  weight  of  the 
body  is  thrown  upon  the  affected  limb,  or  the 
patient  strains  to  force  it  down  ; so  rigid, 
indeed,  is  the  contraction,  that  no  efforts 
which  I can  exercise  to  force  up  the  toes, 
procure  the  least  alteration  in  the  form  of  the 
foot.  There  is  no  deformity  of  the  foot  itself 
beyond  the  fixed  state  of  so-called  extension, 
and  a somewhat  greater  convexity  of  the  arch 
of  the  foot  than  natural.  All  the  muscles  of 
the  affected  thigh  and  front  of  the  leg  are 
weaker  than  those  of  the  opposite  side  ; those 
of  the  back  and  outside  of  the  leg  are  bound 
down  to  the  bones  by  ten  or  a dozen  large 
indented  cicatrices,  some  of  them  more  than 
three  inches  in  length.  She  can  produce  no 
voluntary  motion  by  any  action  of  the  anterior 


muscles,  through  their  being  kept  continually 
upon  the  stretch,  nor  by  the  posterior  muscles, 
from  some  of  them  being  firmly  bound  down 
in  various  parts  to  the  bones,  and  from  the 
remainder  being  already  contracted  to  their 
fullest  extent.  The  entire  extremity,  owing 
to  the  fixed  straight  position  of  the  foot,  is 
rendered  longer  than  that  of  the  opposite 
side,  although  the  tibia  and  fibula,  being  about 
an  inch  shorter,  by  comparison,  than  they 
should  be,  diminish  by  that  much  what  the 
excess  in  length  of  the  extremity  would  other- 
wise have  amounted  to,  and,  together  with 
the  studious  efforts  of  this  young  lady  to  con- 
ceal her  lameness,  by  walking  leisurely,  and 
as  much  as  possible  upon  the  toes  of  the  sound 
leg,  renders  her  deformity  less  evident  than  it 
otherwise  would  be.  She  tells  me,  however, 
that  she  is  incapacitated  from  standing  long, 
walking  far,  or  upon  a sloping  or  uneven 
pavement,  without  considerable  pain  and  fa- 
tigue. That  no  true  ankylosis  of  the  joint 
exists,  is  known  by  the  lateral  motion  which 
can  be  given  to  the  astragalus  and  tarsus,  by 
moving  the  toes  alternately  inwards  and  out- 
wards. 

The  indications  of  cure  were  to  divide  the 
tendo  Achillis,  as  in  similar  contractions  from 
other  causes,  and  by  gradual  stretching  by 
the  appropriate  apparatus,  to  obtain,  if  pos- 
sible, the  full  natural  extent  of  motion  of  the 
ankle-joint.  But  there  were  difficulties  in 
the  way  of  an  operation — the  lowest  cicatrix 
uniting  skin,  bones,  and  tendo  Achillis,  ap- 
proached so  near  to  the  insertion  of  the  latter 
into  the  os  calcis, — within  an  inch  of  it, — and 
the  distance  between  the  anterior  surface  of 
the  tendon  and  the  back  of  the  ankle-joint, 
which  is  occupied  in  a healthy  limb,  by  yield- 
ing cellular  tissue,  appeared  from  the  thick- 
ening and  induration  around  the  tendon,  to 
be  filled  up  by  so  dense  a mass  of  organised 
lymph,  that  there  remained  no  part  of  the 
tendon,  at  which  its  section  could  be  very 
conveniently  accomplished.  There  was  the 
necessity  of  keeping  sufficiently  far  from  the 
bursa,  at  the  insertion  of  the  tendo  Achillis 
upon  the  one  hand,  and  the  objection  of  tra- 
versing old  cicatrices  with  the  knife  on  the 
other.  As,  however,  I was  convinced  that 
with  the  division  of  the  large  inelastic  tendo 
Achillis,  and  as  much  of  the  subjacent  indu- 
rated cellular  tissue  as  I could,  with  safety  to 
the  tibial  vessels  and  nerve,  reach  (unless 
that  which  might  be  left  undivided  were  com- 
pletely fibro-cartilaginous),  much  more  than 
half  of  the  obstacles  to  bending  the  joint 
would  be  overcome,  I did  not  hesitate  to  un- 
dertake the  treatment  of  the  case,  upon  the 
same  principles  as  those  which  guide  me  in 
the  uncomplicated  congenital  or  non-congeni- 
tal  club-foot. 

Sept.  7. — Divided  the  tendo  Achillis,  using 
a small  straight  French  bistoury.  I passed 
the  knife  into  the  inside  of  the  limb,  opposite 
to  the  part  where  the  tendon  was  least  en- 
gaged by  the  adhesions,  as  far  from  the  ante- 
rior surface  of  the  tendon  as  was  compatible 
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with  the  safety  of  the  posterior  tibial  vessels, 
&c.,  one  side  of  the  knife  being  directed  to- 
wards the  latter.  The  cutting  edge  was  then 
directed  outwards,  against  the  tendon,  the 
point  being  made  to  describe  a quarter  or 
third  of  a circle,  of  which  the  centre  was  that 
part  of  the  blade  in  contact  with  the  external 
punctures.  By  this  cutting  outwards,  and 
circular  motion  of  the  point  of  the  knife, 
nearly  all  fibro-cartilaginous  adhesions,  (for 
they  were  felt  by  me  to  be  gristly  whilst  cut- 
ting them,)  between  the  edge  of  the  knife  and 
the  skin,  as  well  as  the  tendo  Achillis,  were 
divided,  as  in  the  method  I usually  adopt  for 
cutting  the  latter  only,  without  any  puncture 
being  made  in  the  opposite  side  of  the  leg. 
After  the  withdrawal  of  the  knife  two  small 
remaining  portions  of  fascia,  or  bands  of  ad- 
hesion, were  felt  through  the  integuments  to 
be  still  unsevered  ; they  were  cut  by  reintro- 
ducing the  bistoury.  There  was  but  one 
wound,  a quarter  of  an  inch  in  length,  which 
healed  the  second  day  by  first  intention. 

On  the  sixth  day  Stromeyer’s  foot-board, 
with  an  air-cushion  beneath  the  sole  of  the 
foot,  was  applied,  without  attempting  much 
extension  of  the  remaining  resisting  tissues  of 
the  back  of  the  leg,  viz.  the  tibialis  posticus, 
flexor  muscles,  and  the  ligaments  of  the  joint, 
as  I judged  it  prudent  to  proceed  more  gra- 
dually than  after  an  ordinary  section  of  the 
tendo  Achillis,  and  allow  the  lymph  effused 
in  the  track  of  the  knife,  through  the  tendon 
and  through  the  old  cicatrices,  to  become 
more  fully  organised,  that  there  might  be  no 
chance  of  exciting  any  degeneration  of  the 
reparatory  process,  or  inflammation,  notwith- 
standing the  part  w'as  completely  healed. 

After  a few  days,  the  cord  of  the  appara- 
tus was  slowly  tightened.  The  patient  com- 
plained of  having  restless  nights,  took  a few 
doses  of  tinct.  opii  unavailingly  ; did  not  re- 
fer the  pain  she  endured  from  the  apparatus 
to  the  situation  of  the  lig.  deltoideum  and 
fibulare  posticum,  (to  the  former  of  which,  in 
particular  cases,  after  the  operation  for  club- 
foot, patients  point  as  the  part  where  they 
feel  that  stretching  is  going  on,)  but  com- 
plained chiefly  of  an  acute  pain  at  the  back  of 
the  fibula,  two  inches  above  the  malleole.  At 
the  eighth  day  of  carrying  on  the  extension, 

I found,  to  my  disappointment,  that  the  foot 
was  nearly  in  the  same  position  as  before  the 
operation,  the  heel  having  descended  only  a 
very  little ; I was  certain,  therefore,  that 
some  unusual  impediment  to  the  bending  of 
the  ankle  existed  ; and  as  there  was  a cicatrix 
adherent  to  the  bone,  and  a little  inflamed,  as 
if  it  had  been  on  the  stretch,  and  at  the 
place  where  she  complained  of  pain  and 
stretching,  close  to  the  situation  of  the  ten- 
dons of  the  peronei  muscles,  I suspected  that 
the  latter  might  be  interested  in  the  cicatrix, 
and  adherent  to  the  fibula,  although  before 
the  operation  I believed  them  to  be  free  ; I 
resolved,  therefore,  that  if  a subsequent  exa- 
mination confirmed  me  in  my  suspicion,  I 
would  divide  those  tendons  lower  down  than 


the  cicatrix.  The  bandages  and  apparatus 
w'ere  removed  altogether  ; the  spirit  lotion 
prescribed  to  be  applied  constantly  to  the 
ankle,  and  a dose  of  laxative  medicine  to  be 
taken,  to  accelerate  the  removal  of  oedema  of 
the  parts  which  obstructed  an  accurate  exa- 
mination. 

On  the  eighteenth  day  after  the  division  of 
the  tendo  Achillis,  when  all  swelling  had  sub- 
sided, I was  able  to  satisfy  myself  of  the  state 
of  things.  There  was  no  adhesion  of  the 
peronei  tendons  at  the  cicatrix,  for  when  the 
ankle-joint  was  moved  as  far  as  the  deformity 
admitted,  I could  feel  that  they  were  ren- 
dered alternately  tense  and  lax,  both  below 
and  above  the  cicatrix.  The  latter  was  still 
slightly  red  and  puffy  ; when  I attempted  to 
press  the  toes  upwards  she  had  pain  there, 
ranging  from  the  cicatrix  to  the  posterior  ex- 
tremity of  the  os  calcis,  and  by  careful  mani- 
pulation I discovered  what  1 supposed  to  be 
a firm  band,  passing  from  the  os  calcis,  or 
from  the  inferior  portion  of  the  divided  tendo 
Achillis  to  this  lowest  cicatrix  of  the  fibula. 
Pressure  in  the  direction  of  this  band  gave 
pain,  as  did  also,  upon  repeated  trials,  the 
forcing  upwards  of  the  toes.  I determined 
consequently,  to  divide  it  between  the 
cicatrix  and  its  connection  with  the  lower 
part  of  the  tendon,  w'hich  was  done  after 
the  manner  of  dividing  a tendo  Achillis, 
except  that  I introduced  the  knife  upon  the 
outside  of  the  limb.  The  wound  where  the 
knife  entered  healed  the  second  day,  but  a 
minute  {juncture  made  by  the  curved  point  of 
the  knife,  in  the  posterior  median  line,  was 
more  slow  to  cicatrize.  Stromeyer’s  foot- 
board was  now  immediately  re-applied,  and 
the  same  degree  of  extension  which  produced 
before  much  pain  and  uneasiness,  was  borne 
after  this  second  operation,  with  comparative 
ease,  so  that  she  was  able  to  walk  about ; the 
heel  gradually  descended,  and  on  October  9th, 
fourteen  days  after  the  second  operation,  she 
was  able  to  put  the  heel  and  entire  sole  to 
the  ground,  which  she  had  not  done  for  twen- 
ty years.  A lighter  modification  of  the  appa- 
ratus was  worn  three  weeks  longer,  to  sup- 
port the  joint  whilst  walking  about,  and  also 
(although  the  foot  had  now  acquired,  in  the 
eye  of  a cursory  observer,  a perfectly  natural 
form,)  to  endeavour,  if  possible,  to  bend  the 
ankle  beyond  a right  angle  with  the  leg,  and 
obtain  the  full  extent  of  natural  motion.  The 
wearing  of  this  latter  instrument  occasioned 
not  the  slightest  uneasiness  ; it  was  rather  a 
source  of  ease  to  her,  for  when  the  foot  was 
allowed  to  hang  loose,  owing  to  the  anterior 
muscles  of  the  leg  having  been  so  many  years 
elongated,  and  therefore  unable  to  hold  the 
foot  in  the  bent  state,  she,  as  all  patients  for 
a short  time  after  the  operation  do,  felt  pain 
from  motion  of  the  recently  disturbed  parts 
about  the  joint,  ligaments,  &c. 

Nov.  5. — All  apparatus  laid  aside,  and  pa- 
tient is  now  walking  about  with  a common 
shoe  on  ; her  gait  is  like  that  of  a person  just 
recovered  from  a sprained  ankle,  or  broken 
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leg,  putting  the  foot  cautiously  to  the  ground, 
and  turning  the  toes  outwards,  in  which  posi- 
tion the  ankle  is  bent  as  little  as  possible,  to 
avoid  motion  of  the  yet  tender  ligaments  of 
the  joint.  Her  only  complaint  is,  that  her 
leg  feels  so  much  shorter  than  it  was  formerly, 
or  than  the  other  now  is,  the  bones  of  the  leg, 
as  was  stated  at  the  commencement  of  this 
report,  being  nearly  an  inch  shorter  than 
those  of  the  opposite  extremity  ; but  the  im- 
pression whilst  walking  is,  that  the  limb  is  at 
least  three  or  four  inches  too  short,  which 
arises  from  a false  sensation,  depending  upon 
the  former  greatly  elongated  state  of  it.  Her 
spinal  column  and  pelvis,  and  the  vertebral 
and  pelvic  muscles,  had  accommodated  them- 
selves to  the  unnatural  length  of  the  de- 
formed limb,  and  therefore  as  the  ankle-joint 
is  restored  to  its  proper  action,  and  the  limb 
shortened  as  much  as  the  heel  was  formerly 
elevated  from  the  ground  (five  inches),  it  is 
not  surprising  that  the  change  to  her  feelings 
should  be  so  remarkable,  and  the  nature  of  it 
so  deceptive.  A bystander  would  remark, 
that  even  now  that  the  foot  is  cured,  and  she 
has  been  walking  about  upon  the  heel  three 
weeks,  the  shoulder  of  the  affected  side  is 
thrown  higher  than  the  other,  so  slowly  do 
the  pelvis  and  vertebral  column  right  them- 
selves after  having  been  obliged  to  assume  an 
unnatural  position  so  many  years. 

At  the  present  time,  six  months  after  the 
operation,  she  is  able  to  walk  and  dance  almost 
as  well  as  if  she  had  never  been  the  subject 
of  partial  ankylosis. 
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( IV.  J.  Little .) 

ANKYLOTOME,  the  same  derivative, 
and  rsfivuv,  ‘to  cut.’  A general  name  for 
curved  knives  of  every  kind.  According  to 
Scultetus,  it  was  used  to  designate  a curved 
knife  formerly  in  use  for  dividing  the  frtenum 
of  the  tongue. 

ANTE  VERSION,  UTERUS  OF,  from 
ante,  forwards,  and  vertere,  to  turn.  Antever- 
rio,  Lat.  A displacement  of  the  uterus,  in 
which  it  turns  upon  its  short  axis,  the  fundus 
of  the  organ  being  carried  forwards  and  down- 
wards towards  the  pubis ; the  orifice  back- 
wards and  upwards  towrards  the  curvature  of 
the  sacrum.  In  this  position,  the  large  dia- 
meter of  the  organ  is  horizontal.  (See 
Uterus). 

ANTHR  ACOSIS,  Lat. ; AvOpdiewig,  Or. ; 
anthracose,  charbon  des  paupieres,  Fr. ; Augen- 
brand,  Ger.  A variety  of  anthrax  which  at- 
tacks (he  eyelids,  sometimes  in  bad  cases 


involving  the  destruction  not  only  of  the  lids, 
but  of  the  globe  of  the  eye  itself.  It  is  a 
very  rare  affection,  and  is  observed  almost, 
exclusively  in  persons  who  have  long  endured 
privations  of  every  kind,  and  who  have  been 
addicted  to  intemperate  and  squalid  habits. 
(See  Anthrax.) 

ANTHRAX,  dvQpuK  (coal)  Gr. ; earbo, 
Lat. ; anthrax,  charbon,  Fr. ; Karbunkel,  Ger. 
By  this  term  is  designated  the  inflammation  of 
isolated  portions  of  the  dermic  cellular  tissue. 
Anthrax  presents  itself  as  a circumscribed 
hemispherical  hard  tumour,  more  or  less  ex- 
tensive, in  proportion  to  the  number  of  the 
cellular  fasciculi  involved  ; the  centre  of  the 
tumour,  at  first  of  a dull  red,  soon  assumes  a 
livid  or  dark  colour,  which  extends  over  its 
entire  surface  ; the  pain  is  at  first  but  slight ; 
it  gradually  increases  till  it  becomes  fierce 
and  burning,  and  so  continues  until  the  exces- 
sive tension  of  the  parts  is  taken  off  by  ap- 
propriate treatment,  or  they  become  deprived 
of  sensibility,  by  the  supervention  of  gan- 
grene. 

The  terms  anthrax  and  carbuncle  are  often 
used  synonymously.  Dupuytren,  however, 
has  shown  that  their  differences  are  more  de- 
cided than  had  been  supposed,  and  that  they 
do  not  depend  solely  on  the  degrees  of  vio- 
lence accompanying  an  attack.  The  gangrene 
that  occurs  in  the  pestilential  carbuncle,  or 
malignant  anthrax,  arises  from  the  nature  of 
the  disease  itself,  namely,  the  absorption  of 
some  deleterious  substance,  while  in  the  an- 
thrax properly  so  called,  it  is  simply  a result  of 
the  constriction  of  the  parts,  and  may  to  a great 
extent  if  not  altogether  be  obviated  by  treat- 
ment. 

Pathology. — In  order  to  comprehend  the 
mode  in  which  this  constriction  of  the  cellular 
tissue  is  effected,  it  will  be  necessary  to  say  a few 
words  as  to  the  difference  of  relation  which  that 
tissue  presents  in  regard  to  the  chorion,  as  com- 
pared with  the  state  in  which  it  is  found,  as 
strictly  subcutaneous.  The  subcutaneous  cellu- 
lar tissue  is  free  from  the  admixture  of  any  other 
elements  more  resisting  and  inelastic  than  it- 
self ; but  not  so  the  cellular  tissue  of  the 
derm.  The  deep-seated  layer  of  the  skin  re- 
ceives prolongations  accompanying  the  vessels 
and  nerves,  from  the  subcutaneous  cellular 
tissue,  and  which  are  lodged  in  its  fibrous 
cells.  Every  areole  or  cell  of  the  deep  sur- 
face of  the  derm  is  thus  filled  with  cellular 
tissue.  If  an  inflammation  attacks  one  or 
more  of  these  cellular  bundles,  they  become 
distended  beyond  the  powder  of  yielding  of 
the  fibrous  areoles  in  which  they  are  con- 
tained ; while  the  cells  in  their  turn  compress 
and  strangulate  the  engorged  cellular  tissue, 
and  hence  both  elements  are  disorganized, — 
the  fibrous  cells  from  distension,  the  cellular 
tissue  from  strangulation.  The  same  condi- 
tion of  parts  characterizes  furunculus  ; but  in 
the  latter  case,  the  number  of  bundles  of  the 
cellular  tissue  affected  is  very  small,  seldom 
more  than  one  or  two.  The  only  difference 
therefore,  between  anthrax  and  furunculus  is 
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one  of  extent ; that  of  the  former  having 
sometimes  a diameter  and  elevation  of  several 
inches. 

Causes. — Anthrax  is  usually  described  as 
caused  by  irritating  applications  to  the  skin, 
or  as  a common  coincidence,  if  not  a conse- 
quence, of  gastro-intestinal  irritation.  The 
predisposing  causes,  however,  are  often  much 
more  obvious  than  the  immediate.  Habitual 
excess  in  eating,  with  the  abuse  of  fermented 
liquors,  and  disorder  or  want  of  tone  in  the 
assimilating  organs,  are  enumerated  amongst 
the  causes  that  produce  anthrax.  It  is  also 
sometimes  observed  in  the  termination  of 
measles,  small-pox,  and  fevers  of  a typhoid 
character.  Generally  speaking,  it  occurs  most 
commonly  in  those  parts  of  the  integuments 
which  are  thickest  and  best  supplied  with 
cellular  tissue,  on  the  back  of  the  neck,  the 
back,  the  nates,  the  thighs,  the  thorax,  abdo- 
men, axillae,  loins,  and  jaws.  Unlike  the 
furunculus,  of  which  several  may  exist  toge- 
ther, or  follow  each  other  in  succession,  the 
anthrax  is  usually  single,  more  especially  if 
extensive  ; there  are,  however,  exceptions  in 
this  respect. 

The  progression  observed  in  the  pheno- 
mena belonging  to  this  affection  seems  to 
sanction  their  classification  into  different 
periods  or  stages.  In  the  period  of  attack, 
a pimple  is  first  observed,  the  basis  of  which, 
small  at  first,  rapidly  extends.  It  is  often  not 
at  all  painful  at  the  outset,  the  sensation  being 
merely  that  of  itching.  Sometimes  a small 
tumour  exists  before  any  pain  or  itching  is 
felt,  and  is  discovered  only  by  accidental 
touching.  Confined  in  the  beginning  to  the 
cellular  tissue  of  the  chorion,  the  inflamma- 
tion soon  extends  to  the  subcutaneous  cellular 
tissue ; the  tumour  which  has  the  feel  of 
brawn,  gains  on  the  surrounding  surface  in 
every  direction,  and  seems  almost  immovable 
in  the  midst  of  the  parts  in  which  it  has  be- 
come developed.  Over  the  most  elevated 
points  phlyctenes  are  formed,  which  breaking, 
give  issue  to  a watery  or  sanious  pus  ; and 
the  cuticle  peels  off.  The  strangulation  of 
the  dermic  cellular  tissue  is  now  at  its  height ; 
the  pain  has  acquired  a peculiarly  severe  and 
burning  character,  and  symptoms  of  constitu- 
tional reaction  become  manifest.  The  appetite 
is  diminished,  or  null ; the  sleep  disturbed,  or 
altogether  prevented,  the  stomach  and  bowels 
are  disordered ; if  the  tumour  be  very  large, 
the  skin  is  dry,  the  urine  high-coloured  and 
scanty,  the  headach  is  severe,  and  sometimes 
delirium  supervenes. 

Besides  these  features,  which  may  be  con- 
sidered as  general  and  characteristic,  there 
are  others  which  are  accidental,  and  conse- 
quent upon  the  situation  in  which  the  anthrax 
is  developed  : thus  the  pain  and  tension  are 
so  great  as  seriously  to  impede  the  functions 
of  the  neighbouring  parts,  as  of  deglutition,  or 
respiration,  when  the  tumour  occupies  the 
neck,  or  the  walls  of  the  thorax,  and  of  defe- 
cation, when  it  is  seated  in  those  of  the  abdo- 
men, &c. 

Except  in  the  very  rare  cases  in  which  re- 


solution is  effected  at  an  early  stage,  this  in- 
flammation runs  its  course  until  it  terminates 
in  gangrene,  both  of  the  fibrous  areoles  of 
the  derm,  and  the  cellular  tissue  contained  in 
them.  Once  reduced  to  this  state,  they  form 
a core,  or  disorganized  mass,  which  by  means 
of  a new  process  now  set  up  in  the  surround- 
ing parts,  is  ultimately  eliminated.  This  is 
the  commencement  of  the  second  period. 
The  cellular  tissue  surrounding  the  core  is 
engorged,  lymph  is  effused,  and  pus,  at  first 
in  small  quantity,  is  secreted.  If  left  to  itself, 
the  skin  covering  the  tumour,  deprived  of 
its  cuticle,  grows  thinner,  till  at  last  the 
fibrous  cells  are  denuded,  and  the  disorganized 
mass  becomes  visible  through  the  fibrous  par- 
titions, which  still  resist  its  expulsion.  One 
after  another,  these  little  inflamed  bands  give 
way,  and  a large  aperture  is  formed,  through 
which  a soft  whitish  or  grey  flaky  mass  of 
mortified  cellular  tissue  slowly  advances.  The 
pus  which  accompanies  it  is  not  abundant,  but 
exhales  a peculiar  and  very  offensive  odour. 
Towards  the  end  of  this  stage,  and  in  propor- 
tion as  the  disorganized  mass  becomes  de- 
tached from  the  living  parts,  the  pus  increases 
in  quantity,  and  exudes  from  the  sides  of  the 
eschar  on  the  slightest  pressure.  The  dead 
parts  are  at  length  thrown  off  in  mass,  or 
flakes,  leaving  a suppurating  cavity,  large  and 
deep  in  proportion  to  the  loss  of  substance. 
When  the  destruction  of  the  subcutaneous 
cellular  tissue  is  extensive,  the  muscles,  ten- 
dons, and  aponeuroses  are  denuded,  and 
sometimes  the  fibrous  sheaths  themselves  are 
seen  perforated,  and  purulent  sinuses  extend 
beneath  them  in  various  directions.  After 
the  expulsion  of  the  mortified  mass,  the  en- 
gorgement and  induration  of  the  surrounding 
parts  persist  often  for  a considerable  time. 
The  edges  of  the  solution  of  continuity  are  of 
a livid  hue,  deprived  of  cuticle,  and  thinned 
to  such  a degree,  from  the  destruction  of  the 
subcutaneous  cellular  tissue,  that  they  often 
perish  extensively,  or,  if  preserved,  show  but 
little  tendency  to  cicatrize. 

In  the  third  stage,  the  suppuration  either 
diminishes  gradually,  granulations  spring  up 
from  the  bottom  of  the  cavity,  and  cicatriza- 
tion proceeds  favourably,  or  extending  further, 
the  suppurative  action  is  prolonged  indefi- 
nitely, and  the  patient  is  exhausted  by  the 
excessive  discharge. 

The  duration  of  the  disease  varies  consider- 
ably, its  progress  in  some  being  much  more 
rapid  than  in  others;  generally  speaking, 
however,  it  is  in  proportion  to  the  violence  of 
the  attack,  and  the  vigour  of  the  patient.  If 
the  disease  is  extensive,  the  eschar  is  not 
formed  till  the  twentieth,  nor  is  it  completely 
thrown  off  till  the  fortieth  or  fiftieth  day. 
The  suppuration  and  cicatrization  may  occupy, 
as  has  been  already  observed,  an  indefinite 
period. 

Prognosis. — When  the  anthrax  is  extensive 
and  rapid  in  its  progress,  especially  if  the 
constitution  is  much  shattered,  the  prognostic 
is  highly  unfavourable.  The  reverse  of  these 
conditions,  it  need  scarce  be  added,  will  jus- 
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lify  a more  favourable  augury.  The  danger 
to  life  is  relative  to  the  age  of  the  patient,  the 
extent  of  the  parts  attacked,  the  violence  and 
duration  of  the  irritation,  the  exhaustion  from 
long-continued  discharge,  and  the  situation 
in  which  the  tumour  is  developed.  This  last 
point  is  one  of  the  utmost  importance,  as  the 
local  irritation  is  readily  transmitted  to  the 
neighbouring  organs.  It  is  on  this  account, 
that  bad  consequences  are  so  much  more  to 
be  dreaded,  when  an  anthrax  occurs  in  the 
vicinity  of  the  great  serous  cavities  ; in  the 
scalp,  for  instance,  it  is  almost  always  fatal. 

Local  treatment. — When  the  surgeon  is 
consulted  at  the  commencement,  and  the  tu- 
mour is  not  extensive,  nor  the  pain  yet  severe, 
an  attempt  may  be  made,  and  sometimes  suc- 
cessfully, to  check  its  further  progress  by  the 
application  of  numerous  leeches,  cold  lotions, 
or  emollient  poultices.  If  the  inflammatory 
irritation  that  first  assails  the  cellulo-adipose 
pellets  lodged  in  the  areoles  of  the  derm  can 
be  arrested,  the  disease  aborts,  and  the  patient 
is  spared  much  suffering  and  risk.  But  when 
these  measures  fail  to  produce  the  desired 
effect,  he  must  not  lose  time ; promptitude 
and  energy  will  be  necessary  not  only  to  re- 
lieve the  patient  of  pain,  but  to  limit  the 
ravages  which  the  disease,  if  left  to  itself, 
would  not  fail  to  produce  in  the  parts  at- 
tacked. The  inflamed  cellular  pellets,  shut 
up  in  the  unyielding  cells,  are  suffering  the 
passive  pressure  of  the  aponeurotic  derm, 
and  this  pressure  will  go  on  augmenting  till 
both  perish  together  ; a consequence  which 
can  only  be  prevented  by  freeing  the  parts 
from  this  state  of  strangulation.  This  is 
effected  by  multiplied  incisions  extending 
through  it  from  the  summit  to  the  base  of  the 
tumour,  and  prolonged  beyond  its  limits  for  a 
little  way.  The  number  of  incisions  should 
vary  according  to  the  extent  of  the  tumour  ; 
the  crucial  or  stellated  form  is  that  gene- 
rally preferred.  If  they  are  made  sufficiently 
eariy,  the  pain  ceases  almost  at  once,  the 
duration  of  the  disease  will  be  greatly  abridged, 
and  the  gangrene  that  would  otherwise  result 
will  sometimes  be  prevented  altogether.  If 
matter  has  been  already  formed,  it  is  squeezed 
out  on  the  divided  surfaces,  and  a good  deal 
of  blood  is  poured  out,  which  helps  to  subdue 
the  inflammation.  The  effect  of  crucial  in- 
cisions in  removing  the  constriction  of  the 
parts,  and  producing  the  cessation  of  pain,  is 
well  exemplified  in  a case  of  Dupuytren’s. 
He  first  divided  the  tumour,  which  was  about 
the  size  of  a hen’s  egg,  into  two  equal  parts, 
one  of  which  he  again  divided  into  two  parts. 
These  two  incisions  had  the  form  of  a T ; the 
upper  half  of  the  tumour  having  been  cut 
crucially,  whilst  the  lower  one  remained  un- 
divided. As  Dupuytren  foretold,  the  pain 
ceased,  and  the  inflammation  was  subsiding 
only  in  the  upper  half  of  the  tumour,  the 
lower  one  being  found  next  day,  still  hard, 
inflamed,  and  much  larger.  The  lower  half 
was  then  divided,  and  its  further  progress 
arrested. 

If  the  tumour  happen  to  be  so  large,  that 


the  crucial  incisions  are  insufficient  to  relieve 
the  parts  from  constriction,  then  as  many 
more  as  may  be  required  are  made,  passing 
through  the  same  centre  as  the  two  first,  or 
in  such  other  manner,  as  may  seem  best  suited 
to  the  object  the  surgeon  has  in  view,  and  the 
nature  of  the  parts  in  which  the  anthrax  is 
developed.  It  is  important  to  bear  in  mind, 
that  in  order  to  arrest  the  progress  of  the 
tumour,  the  incisions  should  not  only  divide 
it  completely  through,  but  be  prolonged  a 
little  way  beyond  it.  The  incisions  having 
been  duly  made,  and  in  sufficient  number, 
either  through  the  centre,  or  round  the  basis 
of  the  tumour,  pressure  should  be  made  both 
on  the  tumour  and  the  surrounding  parts,  in 
order  to  unload  them  of  the  pus  and  mortified 
cellular  tissue  which  they  may  contain,  and  the 
whole  is  covered  with  an  emollient  poultice  ; 
sometimes  a simple  or  digestive  ointment  is 
applied  to  the  wound  itself,  and  the  poultice 
is  then  spread  largely  over  the  wound  and 
neighbouring  parts. 

In  some  cases,  the  treatment  by  incisions 
is  objectionable,  on  account  of  the  situation  of 
the  tumour.  When  it  is  so,  it  should  at  an 
early  stage  be  covered  with  leeches,  and  the 
bleeding  encouraged  by  w'arm  fomentations, 
or  it  may  be  cupped.  The  surgeon  should 
then  watch  till  the  skin  becomes  thinned,  and 
make  a straight  incision  to  give  issue  to  the 
pus  and  gangrenous  cellular  tissue,  and  if  one 
or  more  spontaneous  openings  have  already 
formed  they  may  be  thrown  into  one  by  this 
incision.  In  pressing  out  the  matter  and 
sloughs,  the  degree  of  force  employed  should 
be  moderate  ; for,  setting  aside  the  torture 
which  severe  pressure  would  produce,  it 
would  also  retard  the  detersive  and  healing 
process  by  breaking  up  many  small  vessels. 
It  will  therefore  be  better  to  press  the  pus 
out  gently  at  each  dressing,  and  remove  the 
flakes  of  cellular  tissue  as  they  become  loos- 
ened and  detached,  than  to  force  them  away 
roughly.  When  the  skin  is  extensively  thinned 
by  the  progress  of  ulceration,  it  w ill  not  unite 
with  the  granulations  that  spring  from  the 
bottom  of  the  wound.  In  this  case  the  wasted 
integument,  which  is  an  obstacle  to  cicatriza- 
tion, should  be  cut  away  with  the  scissors. 
When  the  suppuration  diminishes,  and  the 
tendency  to  healing  is  obvious,  care  should  be 
taken  to  watch  the  progress  of  the  cicatriza- 
tion, with  a view  to  check  exuberant  granu- 
lations, or  to  prevent  the  parts  from  contract- 
ing adhesions,  or  taking  positions  which  might 
afterwards  interfere  with  the  due  performance 
of  their  functions.  When  the  granulations 
have  become  regularized,  and  the  edges  have 
sunk  to  their  level,  they  should  be  drawn  near 
or  into  contact  by  means  of  adhesive  straps, 
and  dressed  with  lint,  either  dry,  or  spread 
with  simple  ointment ; at  this  stage,  the  treat- 
ment being  the  same  as  that  of  any  other 
wound  w'ith  loss  of  substance. 

Patients  attacked  with  anthrax,  under  the 
impression  that  it  is  a mere  boil,  often  refrain 
from  consulting  the  surgeon,  till  finding  that 
palliatives  have  no  effect,  they  become  alarmed, 
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and  present  themselves,  for  the  first  time, 
with  large  eschars,  accompanied  by  an  abund- 
ant and  extremely  ill-conditioned  suppuration. 
In  such  cases,  great  benefit  will  be  derived  in 
correcting  the  fetid  state  of  the  ulcer,  from 
the  use  of  the  chloride  of  lime,  either  in 
poultice  or  lotion. 

In  situations  where  the  treatment  by  inci- 
sions might  be  objected  to,  or  where  the  an- 
thrax shows  a disposition  to  spread  or  become 
complicated  with  a diffused  inflammation  of 
the  cellular  tissue,  blisters  have  been  employed 
with  a view  to  check  the  progress  of  the  dis- 
ease, mitigate  the  excessive  pain,  or  maturate 
the  pus  in  the  tumour.  When  the  inflamma- 
tion shows  a tendency  to  spread,  it  will 
be  often  arrested  in  this  way,  but  in  the  cir- 
cumscribed anthrax,  the  value  of  blisters  is 
very  doubtful.  Dr.  Physick  of  Philadelphia, 
however,  states  that  in  the  early  stages,  they 
abate  the  burning  pain  for  many  hours,  and 
may  be  repeated  for  this  purpose  ; but  he 
thinks  they  rather  accelerate  than  retard  mor- 
tification in  the  tumour,  when  applied  in  the 
second  stage. 

Neither  in  this  country  nor  in  America  is 
the  actual  or  potential  cautery  much  resorted 
to  in  the  cure  of  anthrax.  Dr.  Physick  re- 
commends the  application  of  the  potassa  fusa 
in  preference  to  the  actual  cautery  in  the 
second  stage  of  anthrax  ; but  though  they 
calm  the  burning  pain  after  a few  hours,  they 
are  both  inferior  in  value  to  that  of  the  treat- 
ment by  incisions,  and  should  never  be  prefer- 
red to  it,  unless  the  pusillanimity  of  the  patient, 
or  some  other  weighty  reason  required  it. 

Constitutional  treatment. — When  the  disease 
is  observed  to  set  in  with  symptoms  of  de- 
rangement in  the  digestive  apparatus,  aperients 
and  tonics  are  exhibited.  Many  French  sur- 
geons combat  the  local  and  general  symptoms, 
at  the  commencement  of  the  attack,  by  total 
abstinence  from  food,  and  the  administration 
of  diluents  and  diaphoretics,  with  general  as 
well  as  local  bleeding  in  some  cases.  M.  Perez 
relates  some  cases  of  anthrax  successfully 
treated  in  this  way.  But  it  should  be  borne 
in  mind,  that  in  this  class  of  patients  there  is 
oftener  a want  than  an  excess  of  power,  and 
that  the  disease  is  more  frequent  amongst  the 
aged  and  debilitated,  than  amongst  the  young 
and  vigorous.  In  this  country,  general  bleed- 
ing in  anthrax,  except  in  a case  where  the 
subject  is  young,  plethoric,  and  robust,  is 
not  employed  ; local  bleeding  by  leeches  or 
cupping  is  often  had  recourse  to  at  first ; this 
is  followed  by  poultices,  till  the  incisions  are 
made.  In  the  second  and  third  period,  the 
strength  of  the  patient  is  supported  by  a 
generous  diet,  with  wine,  porter,  &c.  Bark, 
camphor,  tether,  ammonia,  mineral  acids,  &c., 
are  administered  internally,  according  to  the 
necessities  of  the  case.  Opium  is  exhibited 
at  every  stage,  more  particularly  in  the  first, 
to  allay  pain  and  procure  sleep. 
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( W m.  B.  Costello.') 

ANTIMONY,  (from  dvr],  ‘against,’  and 
the  French  word  moine,  ‘ monk ;’)  a derivation 
referring  to  the  imprudence  of  the  monks, 
who,  when  the  substance  was  first  used  in 
medicine,  took  it  in  dangerously  large  doses. 
Antimonium,  stibium,  Lat. ; antimoine,  French  ; 
Spiessglas,  Ger. ; regulus  of  antimony,  Eng. 
It  exists  in  nature  either  in  a native  or 
combined  state.  The  antimony  of  commerce 
is  chiefly  derived  from  the  sulplniret.  The 
medicinal  preparations  of  this  metal  are  nu- 
merous, and  are  employed  both  internally 
and  externally. 

The  tartarized  antimony,  or  more  strictly 
speaking,  the  tartrate  of  antimony  and  potass, 
in  conjunction  with  lard,  is  frequently  em- 
ployed as  a counter-irritant.  The  practice 
seems  to  have  originated  about  the  year  1773, 
with  Dr.  Bradley  (Memoirs  of  the  London 
Medical  Society).  Dr.  Jenner  also  advoca- 
ted the  use  of  tartar  emetic  ointment.  He 
recommended  the  addition  of  a small  portion 
of  white  sugar  to  prevent  it  from  becoming 
rancid.  It  may  fail,  however,  altogether  as  a 
counter-irritant  if  care  be  not  taken  to  reduce 
the  tartar  emetic  to  an  impalpable  powder 
previously  to  its  being  incorporated  with  the 
lard.  Spermaceti  may  be  substituted  for  the 
lard.  The  usual  proportions  are  3j  of  the 
antimonial,  to  Jj  or  ^iss  of  the  unctuous  sub- 
stance. A small  portion  of  this  ointment 
may  be  rubbed  in  night  and  morning.  It 
may  also  be  introduced  by  sprinkling  the  pow- 
der on  fresh-made  adhesive  plaister,  and  apply- 
ing it  to  the  skin.  The  ctfect  produced  on 
the  integument  varies  in  degree  from  simple 
redness  to  vesication,  and  a more  or  less  plen- 
tiful eruption  of  pustules,  according  to  the 
thinness  and  susceptibility  of  the  skin,  and  the 
duration  and  strength  of  the  application.  The 
pustules  thus  raised  have  some  resemblance 
to  those  of  small-pox,  and  often  spread  into  a 
broad  and  deep  ulcer.  The  ointment  is  used 
in  most  cases  where  greater  permanency  of 
effect  is  aimed  at  than  can  be  obtained  by  ve- 
sication with  cantharides.  A solution  of  the 
salt  may  also  be  introduced  endermically,  the 
cuticle  being  previously  removed  by  a blister. 
The  external  use  of  antimony  is  chiefly  had 
recourse  to  in  chronic  inflammation  of  the 
joints,  in  deep-seated  rheumatic  pains,  in 
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bronchitis,  and  in  pulmonary  affections  gene- 
rally. Tartar  emetic  is  also  much  employed 
to  depress  the  vital  powers,  with  a view, 
through  the  general  relaxation  thus  produced, 
to  favour  the  reduction  of  a luxation,  the  re- 
turn of  a hernia,  the  cessation  of  spasm  in  the 
mucous  canals,  &c. 

The  only  other  preparation  of  antimony 
employed  in  surgery  is  the  protochlorurct, 
the  muriat,  or  butter  of  antimony.  It  is  one  of 
the  most  violent  caustics  we  possess,  and  is 
employed  occasionally  in  cauterizing  the 
wounds  inflicted  by  rabid  animals,  or  venom- 
ous reptiles,  as  well  as  those  received  in  the 
dissecting-room,  in  checking  fungous  growths, 
in  destroying  warts,  vegetations,  and  carious 
bones.  It  should  be  kept  in  well  stopped  bot- 
tles, as  it  is  liable  to  be  much  weakened  and 
converted  into  a yellow  oil  by  absorbing 
moisture  from  the  atmosphere.  It  is  conve- 
niently applied  by  means  of  a roll  of  lint,  which 
is  dipped  in  the  caustic  at  the  moment  of  use. 
Its  application  to  cancerous  nodules  is  exempt 
from  the  dangers  imputed  to  arsenic,  for 
which  it  might  be  advantageously  substituted ; 
but  it  is  liable  to  an  objection  of  another 
kind,  that,  of  spreading  beyond  the  parts  to 
which  it  has  been  applied,  and  being,  from  the 
difficulty  of  limiting  its  operation,  extremely 
unmanageable. 

ANTIPHLOGISTICS  (derived  from 
avri,  contrary  to,  and  ipXoyiocic,  inflammation). 
In  its  most  extended  signification,  this  term 
is  applicable  to  all  measures  employed  to  sub- 
due inflammation. 

Under  one  head,  however,  would  thus  be 
included  not  only  depletive,  sedative,  refrige- 
rant, and  emollient  means,  together  with  pur- 
gatives, nauseants,  and  diaphoretics,  but  reme- 
dies of  a totally  opposite  character,  whose 
therapeutic  operation  in  inflammations  is  se- 
condary or  remote,  as  astringents  and  coun- 
ter-irritants, topically  applied,  and  the  medi- 
cinal substances  internally  administered  under 
the  name  of  revulsives  or  contra-stimulants. 

In  order  to  avoid  confusion,  therefore,  the 
term  has  been  restricted  to  those  agents  only, 
which,  by  effecting  an  immediate  reduction 
of  vital  action,  whether  locally  or  generally, 
are  directly  opposed  to  the  conditions  on 
which  the  phenomena  of  inflammation  depend. 

These  may  be  enumerated,  at  large,  as 
follows  : — General  and  local  abstractions  of 
blood  ; purgatives,  especially  the  saline  ; nau- 
seating doses  of  emetic  medicines  ; reduction 
of  the  heat  of  the  body  to  its  natural  standard, 
by  means  of  cooling,  diaphoretic,  demulcent, 
and  sedative  medicines  and  drinks  ; cold  affu- 
sion ; warm  and  tepid  baths  ; regulation  of  the 
temperature  of  the  atmosphere  ; repose  both  of 
body  and  mind  ; the  topical  application  of 
cooling  lotions,  warm  fomentations  and  poul- 
tices ; and,  finally,  a diet  more  or  less  limited 
in  quantity,  carried  even,  for  a time,  to  total 
abstinence,  and  mild  as  well  as  easily  digesti- 
ble in  quality  : all  stimulating  articles  of  food 
and  drink  being  rigorously  excluded. 


This  last  is  generally  denominated  the  anti- 
phlogistic regimen,  and  the  combination  of  the 
whole  forms  the  antiphlogistic  system  of  treat- 
ment. (See  Inflammation,  Counter-irri- 
tants, and  Contra-stimulants.) 

(Henry  T.  Chapman.') 

ANTRUM  OF  HIGHMORE,  a ntre 
cl' Highmore,  Fr. ; Highmorshole,  Ger.  The 
name  of  a deep  cavity  formed  in  the  sub- 
stance of  the  superior  maxillary  bone.  The 
antrum  is  lined  throughout  by  the  Schneider- 
ian membrane,  with  which  it  is  continuous, 
through  its  meatus  of  communication  with  the 
nostrils.  (See  Maxillary  Sinus.) 

ANUS.  The  opening  by  which  the  rec- 
tum terminates,  and  by  which  the  excrement 
is  eliminated  ; it  is  so  named  from  its  almost 
circular  shape.  The  observations  proposed  to 
be  made  in  this  article  will  be  mainly  limited 
to  the  affections  which  implicate  the  terminal 
extremity  of  the  alimentary  tube.  Those 
which  involve  the  canal  itself  will  be  reserved 
for  consideration  under  the  respective  heads 
of  Haemorrhoids  and  Rectum. 

Thus  restricting  the  subject,  it  is  scarcely 
required  for  its  elucidation,  to  enter  into  ana- 
tomical details  ; but  that  important  affection, 
anal  abscess,  which  from  its  proximity  is 
naturally  associated  with  our  present  subject, 
forbids  that  we  should  entirely  dispense 
with  them. 

The  anal  aperture  is  a rugous  slit,  situated, 
in  a direction  from  before  backwards,  midway 
between  the  tuberosities  of  the  ischia,  and  is 
hidden  from  view  by  the  approximation  of  the 
glutei  maximi  muscles.  To  terminate  at  this 
point,  the  rectum  advances  from  the  sacrum, 
and,  according  to  the  sex  of  the  subject, 
passes  under  the  bladder  and  prostate  gland, 
or  under  the  vagina,  where  it  turns  down- 
wards, and  a little  backwards,  to  offer  the 
aperture  in  question.  Its  extremity  is  pro- 
vided with  two  muscles,  which,  from  their 
position,  are  termed  sphincters,  and  one  of 
which  serves  also  to  maintain  it  in  its  situa- 
tion. One  of  these,  the  internal  sphincter,  is 
in  direct  contact  with  the  mucous  lining  of  the 
gut,  and  is,  indeed,  nothing  more  than  an  am- 
plification of  the  circular  fibres  which  exist  in 
the  rest  of  its  extent,  and  with  which  its 
upper  margin  is  continuous.  On  introducing 
the  finger  into  the  gut,  as  far  as  the  second 
joint,  the  defined  margin  of  this  circular  band 
of  muscular  fibres  may  be  easily  felt  through 
the  mucous  membrane  ; and  by  the  same 
mode  of  examination,  it  will  be  ascertained 
that  its  calibre  diminishes  as  it  descends  from 
the  bladder  or  prostate  gland  to  the  anus. 

It  is  stated  in  the  American  Cyclopaedia  of 
Medicine',  on  the  authority  of  Dr.  Horner, 
the  Professor  of  Anatomy  in  the  University 
of  Pennsylvania,  that  the  external  or  longitu- 
dinal fibres  of  the  gut  do  not  insensibly  dis- 
appear on  their  arrival  at  the  internal  sphinc- 

1 Part  VI.  p.  81. 
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ter  ; but,  on  the  contrary,  that  the  major 
part  of  them  are  continued  on  the  outside  of 
the  sphincter,  assume  a tendinous  appearance 
as  they  descend,  and  are  accumulated  into 
numerous  fasciculi,  which,  passing  under  its 
inferior  margin,  ascend  on  the  internal  surface 
of  the  sphincter  (but  having  a less  intimate 
connexion  with  it  than  with  the  mucous  mem- 
brane), and,  finally,  after  again  becoming  ob- 
viously muscular,  are  inserted  into  the  mucous 
lining  of  the  gut  as  high  as  an  inch  and  a half 
or  two  inches  above  the  inferior  margin  of  the 
sphincter.  We  have  endeavoured  to  verify 
these  observations  of  the  American  professor 
in  two  recent  dissections,  but  we  confess  that 
we  have  hitherto  failed  to  trace  the  reflection 
of  the  fasciculi  from  without  inwards,  and,  con- 
sequently, their  muscular  termination  in  the 
mucous  membrane.  Should,  however,  the 
fact  turn  out  to  be  as  he  has  laid  it  down,  its 
influence  in  producing  prolapses  of  the  rectum 
would  be  so  apparent,  and  that  affection  so 
readily  explained,  that  it  merits  the  institution 
of  more  dissections  than  we  have  been  able  to 
make  ; and  it  is  probable  that  in  the  article 
Rectum,  we  may  be  prepared  to  admit  or  dis- 
prove the  assertion. 

The  lower  end  of  the  gut  thus  tapered  and 
provided  with  a thickened  muscular  coat,  is 
received  into  the  upper  concave  surface  of  a 
long  elliptical  muscle,  in  the  centre  of  which 
there  is  a longitudinal  slit.  This  is  the  cuta- 
neous or  external  sphincter,  a muscle  which  ac- 
complishes the  fixation  of  the  end  of  the  tube, 
by  having  its  posterior  angle  attached  to  the 
point  of  the  coccyx,  and  its  anterior  angle  to 
that  tendinous  point  in  the  perineum  which  is 
common  to  the  sphincter  behind,  the  acceler- 
atores  urinae  in  front,  the  transversi  perinei 
on  each  side,  and  the  anterior  fibres  of  the 
levatores  ani  above.  In  the  female,  its  an- 
terior angle  is  attached  to  the  sphincter 
vaginae. 

The  lower  edge  of  the  internal  sphincter  is 
received  on  the  concave  surface  of  the  cuta- 
neous sphincter,  in  such  manner  that  the  latter 
by  the  upper  part  of  its  circumference  em- 
braces the  outside  of  the  former  muscle,  and 
by  the  lower  blocks  up  the  aperture  to  the 
gut,  there  being  nearly  half  an  inch  between 
the  slit  and  the  point  of  contact  of  the  two 
sphincters,  and  which  point  of  contact  is 
marked  by  a distinct  cellular  line. 

The  rectum,  with  the  bladder  and  prostate 
gland  above  it,  is  confined  in  the  cavity  of  the 
pelvis,  and  the  sphincter  externus  is  excluded 
from  it  by  a broad  flat  muscular  septum,  the 
pelvic  surface  of  which  is  concave,  the  perineal 
convex,  which,  with  a slight  interruption  to 
its  origin  at  the  symphysis  pubis,  is  fixed  to 
so  much  of  the  parietes  of  the  pelvis  as  are 
anterior  to  the  spinous  processes  of  the  ischia 
(being  attached  to  the  pelvic  surface  of  the 
bodies  of  the  pubis,  and  to  the  aponeuroses 
covering  the  obturatorcs  interni,  and  the  flat 
surfaces  of  the  ischia  which  correspond  to 
the  acetabula)  and  behind,  and  on  the  median 
line,  it  is  attached  to,  and  supported  by,  the 


point  of  the  coccyx.  The  narrow  space 
which  exists  on  each  side  the  coccyx,  between 
its  edge  and  the  sacro-sciatic  ligament,  is  filled 
up  by  the  ischio-coccygeus  muscle.  The  an- 
terior part  of  this  muscular  platform  presents 
an  infundibuliform  opening  lodging  the  pros- 
tate gland  and  giving  exit  to  the  membran- 
ous portion  of  the  urethra  ; and,  helow  this 
opening,  another  much  larger,  through  which 
the  extremity  of  the  rectum  is  pushed  in 
such  a manner  that  the  fibres  of  the  edge  of 
the  opening  intermingle  with  those  of  the 
sphincter  ani.  So  much  of  the  rectum  as  is 
beneath  the  bladder  is  adherent  to  a cellular 
line  which  extends  backwards  to  the  os  coccy- 
gis,  and  which  makes  the  division  of  this  sep- 
tum when  it  is  described  as  consisting  of  two 
muscles,  denominated  levatores  ani. 

At  the  line  which  indicates  the  fixed  attach- 
ment ot  the  levatores  ani,  the  pelvic  fascia 
splits  into  three  laminae.  Between  the  first 
two  (counting  from  the  cavity  of  the  pelvis) 
is  contained  the  muscles  just  mentioned,  to 
which  the  aponeuroses  are  firmly  adherent. 
The  pelvic  lamina  quits  the  levatores  ani, 
and  attains  anteriorly  the  neck  of  the  bladder, 
where,  by  reason  of  its  being  pierced  by  the 
dorsal  vein  of  the  penis,  it  forms  the  two  an- 
terior ligaments  of  the  bladder ; more  out- 
wardly, the  sides  of  the  prostate  gland  and 
bladder,  by  an  upward  reflexion  constituting 
the  lateral  ligaments  of  the  latter  organ  ; and, 
still  more  posteriorly,  the  sides  of  the  rectum. 
The  perineal  lamina  descends  on  the  outside 
of  the  levatores  ani  degenerating  in  its  pro- 
gress so  as  to  be  scarcely  perceptible  on  the 
posterior  part  of  the  rectum  ; anteriorly,  it  is 
confounded  with  the  attenuated  border  of  the 
triangular  ligament  of  the  urethra,  is  attached  ; 
to,  or  rather  contributes  to  form,  the  tendin-  ' 
ous  centre  of  the  perineum,  and  glides  be- 
hind or  beneath  the  trans versus  perinei  mus- 
cle to  constitute  the  superficial  fascia  of  the 
perineum ; and,  in  its  middle  portion,  it 
passes  from  the  outer  border  of  the  external 
sphincter  to  be  lost  in  the  superficial  fascia 
covering  the  buttocks. 

The  third  or  exterior  lamina  of  the  pelvic 
fascia  is  of  a dense  and  resisting  character, 
and  contains  within  its  substance  the  pudic 
and  haemorrhoidal  vessels.  It  covers  the 
perineal  surfaces  of  the  obturatorcs  interni, 
binding  those  muscles  against  the  obturator 
ligaments.  Posteriorly,  and  on  either  side,  it 
is  received  into  the  great  sacro-sciatic  liga- 
ments ; and  more  forward  it  becomes  con- 
founded with  that  portion  of  the  preceding 
layer  which  passes  on  the  external  surface  of 
the  gluteus  maximus.  Anteriorly,  it  occupies 
the  pubic  arch,  is  attached  to  the  rami  of  the 
pubis  and  ischia  (constituting  the  greater 
portion  of  the  thickness  of  the  triangular  liga- 
ment) assists  in  forming  the  central  tendon  of 
the  perineum  in  front  of  the  rectum  and 
above  the  transversus  perinei,  and,  at  the 
posterior  border  of  these  muscles,  unites  with 
the  perineal  fasciae  of  the  levatores  ani,  where 
they  arc  proceeding  to  form  the  superficial 
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fascia  of  the  perineum,  in  such  a manner  that 
the  posterior  border  of  each  transversus 
perinei  is  lodged  in  the  groove  formed  by 
the  union  of  these  two  fasciae,  and  it  is  this 
union  which  effectually  excludes  the  anal  from 
the  urethral  portion  of  the  perineum. 

The  fascia  of  the  obturator  interims,  and 
the  fascia  of  the  levator  ani,  form,  by  their 
union  above  and  their  separation  below,  a 
triangular  space  measuring  rather  better  than 
an  inch  from  side  to  side,  and  an  inch  and 
three  quarters  from  before  backwards.  This 
space,  on  either  side,  is  completely  filled  with 
adipose  tissue  supported  by  cellular  bands, 
which  are  produced  principally  from  the  ex- 
ternal face  of  the  fascia  of  the  levatores  ; and  it 
is  entirely  closed  in  below  by  the  overlapping 
of  the  gluteus  maximus. 

By  the  arrangement,  the  union  and  the  at- 
tachment of  these  several  fasciae,  it  will  be 
seen  that  not  only  is  the  anus  fixed  in  its 
position,  but  that  the  connexion  between  the 
extremity  of  the  gut  and  the  urinary  organs  is 
so  intimate  and  complete  as  to  exclude  the 
possibility  of  their  separation  ; that,  on  each 
side  of  the  rectum,  there  is  a recess,  having 
aponeurotic  parietes  in  every  direction,  and 
still  more  completely  closed  by  the  union  and 
degeneration  of  its  fascial  walls  into  the  super- 
ficial fascia  covering  that  muscle,  filled  with  a 
material  sufficiently  dense  to  support  that 
organ,  yet  so  yielding  as  to  admit  of  its 
volume  being  augmented  ; that  in  front  of  the 
rectum  there  is  another  but  smaller  recess 
bounded  by  the  transversus  perinei  below, 
the  deep  fascia  above,  and  by  the  line  of  union 
of  the  deep  with  the  superficial  behind  ; and, 
that  the  surface  of  the  sphincter  externus  is 
not  implicated  with  any  other  fasciae,  but  is  in 
direct  contact  with  the  skin. 

The  skin  advancing  from  the  commutual 
sides  of  the  glutei  becomes  darker  in  colour, 
and  finer,  and  more  extensible  in  structure,  as 
it  approaches  the  anus,  where  it  is  gathered 
into  plaits  which  soon  vanish  as  they  radiate 
from  this  centre.  It  is  furnished  with  follicles, 
small  but  numerous,  especially  at  the  verge, 
which  secrete  the  unctuous  product  that 
always  bathes  these  parts,  and  where  the  nates 
rub  against  each  other  the  skin  is  provided 
with  a quantity  of  soft  hairs. 

The  vessels  which  supply  the  anus  com- 
municate freely  with  those  which  are  distri- 
buted to  the  intestine  itself,  and  like  them 
they  form  a plexus  around  the  organ.  The 
veins,  especially,  are  reticulated  in  the  sub- 
mucous tissue,  and  are  very  obvious  within 
and  about  the  verge  when  the  circulation  is 
retarded.  The  arteries  which  interest  us  at 
present  are  a few  branches,  irregular  in  their 
number,  which  proceed  from  the  internal  pudic 
immediately  on  its  entrance  into  the  triangu- 
lar space  on  the  side  of  the  rectum.  These, 
under  the  name  of  the  external  haemorrhoidal 
artery,  supply  the  integuments  and  external 
sphincter,  and,  by  ascending  ramifications, 
they  inosculate  with  others  which  proceed 
from  the  middle  or  lateral  haemorrhoidal. 


Accompanying  the  external  haemorrhoidal 
artery  are  the  venae  comites,  which  terminate 
in  the  external  pudic  vein,  but  the  transit  of 
the  blood  is  mainly  through  the  plexus  formed 
by  the  middle  and  superior  haemorrhoidal 
veins,  so  that  in  returning  to  the  heart  it  takes 
the  route  of  the  portal  system. 

This  part  is  supplied  with  nerves  of  animal 
life,  and  with  nerves  of  organic  life  ; the  for- 
mer are  derived  from  the  sacral  plexus  through 
the  medium,  principally,  of  the  inferior  branch 
of  the  pudic  nerve  ; the  latter  proceed  from 
the  hypogastric  plexus  of  the  great  sympa- 
thetic nerve.  In  the  distribution  of  both 
these  classes  of  nerves  the  bladder  and  the 
rectum  receive  their  supply  in  common,  there- 
by associating  them  in  a disordered  as  well  as 
in  a healthy  state,  and  affording  us  a clue  to 
the  explanation  of  phenomena  that,  present 
themselves  when  either  organ  is  disturbed 
and  which  otherwise  would  be  unintelligible. 

ANAL  ABSCESS. 

That  abscess  in  the  neighbourhood  of  the 
anus  should  be  of  frequent  occurrence,  might 
be  anticipated  from  a contemplation  of  the 
functions  to  be  performed  and  the  organiza- 
tion provided  for  their  accomplishment.  The 
volume  of  the  rectum  is  ever  varying,  and  the 
artificial  habits  of  civilized  life  cause  it  to  be 
the  seat  of  stercoral  accumulations,  which  be- 
come irritative,  not  only  by  retarding  the 
blood  in  its  passage  to  the  heart,  but,  also,  by 
their  mechanical  influence  on  the  intestine 
and  the  adjacent  structures,  the  nature  of 
which  is  such  as  to  favour,  to  the  greatest  ex- 
tent, the  formation  and  the  accumulation  of 
pus.  The  circumstances  under  which  the  gut 
is  shaped  and  fixed,  render  it  liable  to  occa- 
sional perforation ; for  foreign  bodies  which 
have  been  taken  into  the  stomach  will  some- 
times be  arrested  here,  after  having  innocu- 
ously traversed  the  rest  of  the  tube,  and,  by 
perforating,  if  the  body  be  spiculated,  or  by 
ulceration  if  it  be  obtuse,  become  lodged  in 
the  cellular  tissue  which  occupies  the  ischio- 
rectal space  ; and  in  like  manner,  also,  is  abs- 
cess produced,  by  the  careless  or  violent  in- 
troduction of  foreign  bodies,  such  as  glyster- 
pipes,  bougies,  &c.,  per  anum.  The  parts 
between  the  ischia  are,  from  their  situation, 
exposed  to  injury  from  kicks,  falls,  &c.,  and 
force  so  applied  frequently  produces  an  abscess 
of  a grave  description.  Tumours,  originating 
in  a stasis  of  the  blood  in  the  veins  of  the 
anus,  and  oftentimes  becoming  the  sources  of 
abscesses,  do  not  depend  entirely  on  the  accu- 
mulation of  hardened  feces.  The  chief  part 
of  the  blood  passes  from  the  veins  of  this 
organ  into  the  inferior  mesenteric  vein,  and 
whatever  may  arrest  or  retard  the  circulation 
in  the  portal  system,  whether  it  be  the  altered 
structure  of  the  liver,  pancreas,  or  mesenteric 
glands,  the  blood  will  be  dammed  up  in  the 
anal  veins,  thus  constituting  irritative  tumours. 
(See  Hemorrhoids.) 

But  it  is  not  so  much  to  the  causes,  as  to 
the  nature,  locality,  and  consequences  of  abs- 
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cesses  about  the  anus  that  our  attention  will 
be  directed  ; the  general  doctrine  of  their 
formation  having  been  treated  in  the  article 
Abscess. 

The  existence  of  so  much  cellular  tissue, 
bolstering  up  the  sides  of  the  extremity  of  the 
rectum,  is  favourable  to  the  production  of 
phlegmonous  or  carbunculous  abscesses  ; and 
the  abscess  will  be  the  one  or  the  other,  ac- 
cording to  the  tone  or  atony  of  the  organism, 
or  as  the  action  may  be  moderate  and  con- 
tinuous, or  excessive  and  sudden. 

The  situation  in  which  they  prevail  are  the 
ischio-rectal  spaces  between  the  levator  ani 
and  obturator  interims  muscles  ; between  the 
two  laminae  of  the  pelvic  fascia  which  embrace 
the  levator  ani,  and  consequently  involving 
the  muscle  itself ; in  front  of  the  rectum  and 
above  the  transversus  perinei  muscle ; and, 
lastly,  between  the  margin  of  the  internal  and 
the  superior  surface  of  the  external  sphincter 
muscles  themselves. 

1.  Phlegmonous  Abscess. — Abscesses  of  this 
description  occur  in  all  the  situations  we  have 
just  indicated,  and,  in  most  instances,  it  is  by 
no  means  easy  to  determine  the  cause  which 
has  produced  them.  Whether  the  inflamma- 
tory action  which  precedes  and  is  coincident 
with  their  appearance  be  established  by  the 
local  irritation,  or,  whether  the  febrile  excite- 
ment relieve  itself  by  the  formation  of  pus  in 
these  parts,  as  it  often  does  in  others,  may 
admit,  of  doubt,  but  affects  not  the  question  of 
functional  disturbance  or  the  means  of  relief. 

The  usual  indications  of  a phlegmonous  abs- 
cess, redness  and  swelling  of  the  part,  are  not 
always,  in  the  first  instance,  to  be  observed ; 
and  we  are  often  able  to  detect  the  existence 
of  matter  before  any  external  sign  is  apparent. 
To  the  general  disturbance  of  the  circulation 
heretofore  described  (see  Abscess)  are  added 
phenomena  which  depend  for  their  produc- 
tion on  the  peculiar  functions  of  the  neigh- 
bouring organs. 

When  the  matter  is  deposited  between  the 
embracing  laminae  of  the  levator  ani,  the 
tumour  formed  by  it  encroaches  on  the  rectum 
and  diminishes  its  capacity,  offering  a physical 
impediment  to  the  expulsion  of  the  faeces  ; 
the  performance  of  which  act,  during  the  in- 
flammatory stage  which  preceded  the  elimina- 
tion of  pus,  was  attended  with  aggravated 
suffering,  being,  now  that  the  canal  is  nar- 
rowed, accompanied  by  such  unbearable  tor- 
ments that  every  effort  which  the  will  can 
make  is  employed  to  resist  the  impulse  to 
evacuate  the  bowels.  The  bladder,  too,  be- 
comes implicated  to  a greater  or  less  extent. 
Commencing  with  a simple,  but  often  re- 
peated desire  to  urinate,  its  sympathy  aug- 
ments as  the  disease  advances  ; dribbling  of 
the  urine  is  superadded  to  the  desire  to 
urinate  ; and  complete  retention  occurs  when 
the  tumour  attains  a large  size.  This  last 
phenomenon,  however,  does  not  so  frequently 
occur  when  the  matter  is  situated  laterally  to 
the  rectum,  as  it  does  when  the  abscess  is 
formed  in  front  of  that  organ. 
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All  this  functional  disturbance  may  be 
produced  without  any  external  indications  of 
the  nature  of  the  affection  ; or,  if  there  be 
any,  they  are  of  so  uncertain  a character 
as  not  to  be  depended  on.  The  finger,  and 
the  finger  alone,  introduced  per  anum,  will 
announce  to  us  the  condition  of  parts  ; a fact 
which  enforces  the  necessity  of  instituting 
this  mode  of  investigation  at  the  outset  of 
any  affection  which  may  interfere  with  the 
functions  of  the  bladder  or  rectum.  This 
is  still  more  impressed  on  us  by  a considera- 
tion of  the  effect  of  matter,  so  pent  up,  on  the 
rectum  itself.  On  the  one  hand,  we  have  a 
fascia  of  some  density,  supported  on  its  outer 
side  by  a cushion  of  cellular  tissue,  which 
prevents  the  extension  of  the  walls  of  the  abs- 
cess in  that  direction,  save  by  the  successive 
agglutination  of  the  tissues ; and,  on  the 
other,  we  have  the  rectum  readily  yielding  to- 
wards its  cavity  and  opposing  little  resistance 
to  the  extension  of  the  abscess  on  that  side. 
It,  therefore,  becomes  a point  of  deep  import- 
ance to  make  an  exit  for  the  pus  by  bold  and 
prompt  incisions  through  the  integuments  ; 
everting  the  gluteus  maximus,  and  cutting  by 
the  side  of  the  rectum  so  as  to  penetrate  into 
the  ischio-rectal  space.  If  this  procedure  be 
deferred  until  the  fluctuation  can  be  apprecia- 
ted externally,  one  of  two  things  will  happen ; 
either  the  abscess  will  open  into  the  rectum, 
or  that  gut  will  be  so  thinned  as  to  expose  its 
mucous  coat,  and  thus  render  unavoidable  its 
division  so  as  to  form  one  cavity  of  the  abscess 
and  the  rectum.  (See  Fistula.) 

2.  Phlegmonous  abscess  occurs,  also,  in  the 
ischio-rectal  space,  on  the  outside  of  the 
fascia  of  the  levator  ani  muscle  ; but  it  is  of  a 
less  alarming  character  as  respects  the  impli- 
cation of  the  rectum  and  bladder  in  this,  than 
in  the  former,  situation,  though  equally  so  as 
regards  its  ultimate  effects.  The  nature  of 
the  tissue  contained  in  it  favours  the  accumu- 
lation of  pus  when  once  it  has  been  secreted ; 
but,  as  it  is  not  bound  so  closely  to  the  rectum 
and  bladder  as,  in  fact,  the  levator  ani  and  its 
fasciae  intervene  between  the  abscess  and 
those  organs,  their  functions  are  not  neces- 
sarily impaired  at  the  commencement  of  the 
deposition.  The  same  urgency,  however, 
exists  for  the  speedy  and  complete  opening  of 
the  abscess.  By  neglecting  to  open  it,  the 
cavity  rapidly  extends  itself,  and  an  immense 
reservoir  of  pus  is  established  which  is  not 
always  restricted  to  one  side ; but,  on  the 
contrary,  sometimes  passes  behind  the  rectum 
to  the  opposite  ischio-rectal  space  ; and  in- 
stances are  not  wanting  in  which  the  rectum 
has  been  completely  dissected  out  and  left 
pendulous  in  a pool  of  pus. 

1 he  matter  accumulates  more  upwards  than 
downwards  by  reason  of  the  impediment  of- 
fered by  the  union  of  the  fascia  of  the  levator 
ani  with  that  of  the  obturator  interims,  at  the 
line  where  they  commence  their  joint  descent, 
behind  the  transversus  perinei  muscle,  on  the 
surface  of  the  gluteus  maximus.  Hence,  by 
being  long  pent  up,  the  matter  separates  the 
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fibres  of  the  levator  ani  and  the  muscular  coat 
of  the  rectum  ; laying  bare  the  mucous  mem- 
brane, as  in  the  case  before  mentioned,  and 
rendering  the  same  division  of  parts  neces- 
sary. The  arrangement  of  the  fascia  on  the 
gluteus  maximus  explains  the  reason  of  the 
peculiar  formation  of  the  tumour.  Though 
circumscribed,  as  in  other  parts,  it  is  not  de- 
fined, and  its  base  is  lost  in  the  muscle  through 
which  it  is  felt. 

It  has  been  a question  on  which  surgeons 
have  been  divided  in  opinion,  whether  the 
operation  should  cease  on  the  free  liberation 
of  the  matter,  or  be  continued  to  the  division 
of  the  gut.  It  appears  to  us  that  the  question 
admits  of  no  dispute  ; for,  if  the  rectum  be 
not  denuded,  and  a full  and  fair  incision  be 
made  into  the  abscess,  the  cavity  will,  in  the 
majority  of  cases,  be  filled  up  without  the 
intervention  of  a severe,  and,  in  that  case, 
unnecessary  operation.  Nay,  should  the 
mucous  membrane  be  laid  bare,  is  it  not  in 
opposition  to  every  principle  of  surgery  to 
perform  an  operation  which  would  entail  the 
necessity  of  cramming  extraneous,  and  conse- 
quently, irritating  materials  into  parts  already 
irritated  to  an  unnatural  degree?  For  it 
must  be  borne  in  mind,  that  to  carry  out  the 
principle  of  such  an  operation,  the  walls  of 
the  cavity,  both  incised  and  purulent,  must  be 
kept  separate  to  ensure  its  granulating  from 
its  deepest  surface  ; and  we  know  that  where, 
as  in  fistula,  the  inflammation  that  prevails 
in  the  cavity  has  assumed  a chronic  form, 
the  introduction,  — the  necessary  introduc- 
tion,— of  a foreign  body  frequently  lights  up 
great  constitutional  as  well  as  local  irrita- 
tion. But  here  there  is  nothing  chronic ; the 
plastic  operations  of  nature  are  in  their  great- 
est state  of  activity,  and  to  interfere  with 
them  is  to  thwart  their  efforts  by  re-exciting 
a tumultuous  action  which  would  destroy  the 
newly  formed  granulations.  And  here  the 
questions  arise  how  much  of  the  reparation 
are  we  to  leave  to  a natural  process  ? and 
how  much  are  we  to  take  into  our  own  hands  ? 
We  must  either  make  the  connexion  between 
the  gut  and  the  abscess  at  the  greatest  depth 
of  the  latter,  or  there  is  some  point  of  limita- 
tion. Seeing  that  the  abscess  sometimes  ex- 
tends as  high  as  the  line  of  union  between  the 
two  fasciae  which  form  the  walls  of  the  recess, 
in  other  words,  as  high  as  the  origin  of  the 
levator  ani,  it  is  obvious  that  we  cannot  make 
the  incision  there  ; and,  if  we  stop  short  of 
that,  it  is  difficult  to  conceive  the  soundness 
of  a doctrine  which  does  not  equally  apply  to 
the  treatment  of  the  upper  and  to  that  of  the 
lower  part  of  a cavity. 

It  appears  to  be  a more  discreet  proceed- 
ing to  limit  our  endeavours  to  a decided  and 
ample  liberation  of  the  contents  of  an  abscess 
(for  it  is  the  feeble  and  imperfect  opening 
which  usually  is  followed  by  these  fistulous 
drains)  and,  without  attempting  to  inquire 
into  the  state  of  the  gut,  to  suffer  the  patient 
to  remain  tranquil  that  the  disturbance  of  the 
system  may  subside,  and  the  parts  be  restored 


to  a degree  of  composure.  Whether  an  ope- 
ration may  ultimately  be  necessary,  or  whether 
it  maybe  altogether  dispensed  with,  there  is  this 
great  advantage  gained  by  delay,  that  a chronic 
will  have  supplied  an  acute  action,  and  the 
dressings  and  passage  of  the  faeces  will  be 
more  readily  tolerated  ; while,  further,  a con- 
siderable portion  of  the  cavity  will  be  filled 
up  and  the  point  for  perforation  accurately 
pointed  out. 

We  would  not  exempt  from  this  condemna- 
tion, notwithstanding  the  high  authority  of 
its  proposer,  the  plan  recommended  by  Vel- 
peau of  opening  the  abscess,  when  it  involves 
the  levator  ani,  from  the  interior  of  the  rec- 
tum by  means  of  a probe-pointed  bistouri,  so 
guarded  as  to  avoid  wounding  the  anus  and 
lower  part  of  the  gut.  It  is  difficult  to  ensure 
that  the  incision  shall  extend  to  the  deepest 
part  of  the  abscess,  and,  if  it  do  not,  we  only 
make  an  aperture  into  a cavity  into  which  the 
faeces  will  readily  make  their  way  ; and  even 
if  we  accomplish  the  full  division  of  the  parietes 
of  the  abscess,  the  stercoraceous  matter  would 
yet  insinuate  itself  between  the  edges  of  the 
incision,  and  thus,  by  fomenting  an  inflamma- 
tory action  and  the  burrowing  of  pus  render 
ultimately  necessary  a complete  division  of 
the  sphincters.  It  is  possible  that  in  a few 
solitary  cases  the  restorative  process  may  be 
carried,  by  these  means,  to  a successful  issue  ; 
but  it  appears  to  us  that  they  will  not  justify 
the  substitution  of  such  a plan  for  one  which 
is  far  more  safe  and  less  likely,  if  it  be  pro- 
perly performed,  to  entail  future  annoyance 
on  the  patient. 

We  say,  “properly  performed,”  inasmuch 
as  the  chief  cause  of  incomplete  success  at- 
tending the  operation  of  opening  from  below, 
arises  from  the  system  of  puncturing  rather 
than  incising  the  parts  ; thereby  affording  a 
facility  for  the  lodgement  of  pus,  the  reten- 
tion of  which  carries  on  the  work  of  devasta- 
tion in  the  same  way  as  does  the  introduction 
of  faecal  matter  in  the  operation  advocated  by 
Velpeau. 

3.  Phlegmonous  abscess  is  sometimes  situ- 
ated in  front  of  the  rectum.  When  so  situ- 
ated, the  bladder  suffers  more  than  the  rec- 
tum, for  the  tumour  presses  directly  beneath 
the  prostate  gland,  and  the  membranous 
portion  of  the  urethra,  against  which  it  is 
principally  directed  by  reason  of  its  being- 
confined  by  the  deep  fascia  of  the  perineum 
above,  the  transversus  perinei  and  superficial 
fascia  below,  and  the  union  of  the  two  fasciae 
behind.  By  this  union  of  the  fasciae  the 
tumour  is  prevented  encroaching  on  the  rec- 
tum, and,  by  the  same  cause,  its  accumulation 
is  directed  upwards  and  forwards  to  the  ure- 
thra. There  is  some  pain  in  the  act  of  de- 
fecation, but  not  of  so  aggravated  a kind  as 
when  the  matter  is  situated  on  the  side  of  the 
gut ; but  the  retention  of  urine  by  the  occlu- 
sion of  the  urethra  arrives  more  speedily,  and 
is  more  complete  than  in  the  former  instance. 

An  incision,  like  unto  the  first  in  the  ope- 
ration of  lithotomy,  but  not  extending  so  far 
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back,  should  be  made  in  the  perineum,  and 
carried  into  the  space  between  the  accelera- 
tor nrinae  and  erector  penis,  dividing  the 
transversus  perinei  so  that  the  pus  may  be 
entirely  emancipated.  This  should  be  done 
so  soon  as  the  bladder  betrays  distress  ; for, 
by  delaying  it,  there  is  considerable  risk  that 
the  bladder  will  be  relieved  by  a rupture 
of  the  urethra,  its  contents  being  poured  forth 
into  the  perineum  and  scrotum. 

An  elderly  gentleman,  who  has  been  some 
time  under  our  observation,  has  suffered  for 
the  last  thirty  or  forty  years  under  an  afflic- 
tion, the  consequence  of  such  negligence. 
As  tar  as  can  be  gathered  from  him  he  was 
suddenly,  and  without  apparent  cause,  seized 
with  violent  pain,  accompanied  with  a sense 
of  weight  in  the  perineum  ; his  bladder  be- 
came irritable,  and,  in  a short  time,  his  urine 
was  suppressed.  The  perineum  in  front  of 
the  anus  was  hard  and  tumid,  and  leeches 
were  liberally  applied.  He  has  no  recollec- 
tion of  being  much  incommoded  in  passing  his 
motions,  but  he  does  recollect  that  his  intole- 
rable agony  was  assuaged  on  obeying  a simul- 
taneous desire  to  urinate  and  evacuate  his 
rectum.  The  urine  he  describes  as  being 
offensively  strong,  and  from  his  rectum  had 
passed  a considerable  quantity  of  matter. 
From  this  time  his  urine  flowed  freely,  but 
pus  continued  to  drain  from  his  anus  and  to 
pass  with  his  stools,  and,  after  the  lapse  of  a 
considerable  period,  (he  cannot  say  how  long) 
the  major  part  of  his  urine  passed,  per  anum, 
though  some  of  it  continued  to  be  discharged 
easily  through  the  natural  passage.  Subse- 
quently to  this,  whenever  he  took  laxative 
medicines,  a portion  of  his  faeces  passed 
through  the  urethra,  and  in  this  condition  he 
continues  to  the  present  day.  At  all  times  a 
quantity  of  urine  is  discharged  when  he  evacu- 
ates his  bowels,  and,  whenever  they  have  been 
acted  on,  his  urine  is  always  turbid  with 
feculent  matter,  and  sometimes  small  portions 
of  excrement  temporarily  stop  up  the  ure- 
thra. 

In  the  foregoing  case  it  is  probable  that  the 
urethra  had  been  denuded  before  the  bursting 
of  the  abscess  into  the  rectum,  so  as  not  to  be 
able  to  take  on  the  granulating  process  by 
reason  of  which  the  cavity  of  the  abscess  was 
incapable  of  being  closed,  and  a fistula  was 
established  in  its  stead.  This  must  have  been 
accomplished  before  the  imperforate  end  of 
the  canal  was  absorbed,  or  otherwise  there 
would  have  been  an  infiltration  of  the  perin- 
eum, which  there  was  not ; but  the  water 
steadily  proceeded  then,  as  it  does  now,  from 
one  organ  to  the  other.  A knife,  employed 
in  the  early  stage  of  the  deposition,  would 
have  saved  this  man  nearly  half  a century  of 
annoyance  and  many  years  of  suffering. 

4.  In  the  immediate  region  of  the  anus 
abscesses  frequently  occur  which,  though  of 
the  same  nature,  are,  when  contrasted  with 
those  enumerated  in  the  preceding  sections, 
of  trivial  import. 

Oftentimes  they  are  situated  in  the  integu- 


ments, and  attention  is  drawn  to  them  bv  an 
uneasy  itching  sensation,  when  the  finger 
detects  a hard  roundish  pimple,  which  some- 
times disappears  of  itself,  but  at  others  con- 
tinues ; although,  becoming  softer,  no  further 
notice  is  taken  ol  it  until  an  unusual  inoistness 
of  the  parts,  or  the  tinged  condition  of  the 
linen  induces  the  patient  to  solicit  surgical 
examination.  There  is  then  found,  on  sepa- 
rating the  nates,  a very  small  aperture  ad- 
mitting frequently  of  only  an  eye  probe,  which 
may  be  passed  under  the  skin,  and  will  ascend 
with  it  within  the  verge  of  the  anus,  where  it 
most  commonly  ends  in  a cul  de  sac.  If  the 
aperture  cannot  be  readily  found,  by  pressing 
the  ball  of  the  finger  around  the  margin  of 
the  anus,  we  may  succeed  in  disengagin'’' 
a portion  of  the  discharge  which  will  thus 
betray  its  locality.  In  the  majority  of  cases, 
frequent  ablution,  alone  or  followed  by  an  ap- 
plication of  a solution  of  the  sulphate  of  zinc, 
will  suffice  to  cure  them  without  the  formality 
of  an  operation  : and  even  when  they  do 
open  into  the  canal,  they  frequently  disappear 
of  themselves,  though  they  labour  under  the 
disadvantage  of  receiving  into  them  the  secre- 
tions of  the  gut. 

When  the  tubercle  is  somewhat  larger,  and 
by  its  size  and  hardness,  is  exposed  to  attrition 
with  the  opposite  buttock,  it  is  well  to  transfix 
them  at  once,  that  by  dividing  them  the  en- 
gorged tissue  may  relieve  itself  and  suppura- 
tion be  forestalled. 

These  hardened  tubercles  often  occupy 
the  cellular  line  which  is  interposed  betweeii 
the  two  sphincters.  They  may  originate  in  a 
point  of  congestion  in  the  cellular  substance, 
but  it  is  more  frequently  from  a consolidated 
haemorrhoid  taking  on  the  suppurative  action 
that  abscesses  of  this  description  spring. 
These  should  never  be  suffered  to  remain 
unopened,  since,  should  they  open  and  dis- 
charge themselves  into  the  lower  part  of  the 
rectum,  the  matter  would  still  extend  itself  to 
the  integument ; and,  indeed,  it  is  by  this 
means  that  they  constitute  the  main  source 
of  ordinary  fistula.  (See  Fistula.) 

5.  Considering  the  ravages  which  these 
abscesses  effect,  it  becomes  an  imperious  duty 
of  the  surgeon  to  endeavour,  in  the  first  in- 
stance, to  prevent  their  formation  by  a prompt, 
judicious,  and  untiring  application  of  those 
means  which  are  calculated  to  relieve  total 
congestion,  and  to'  reinstate  the  balance  of  the 
circulation  ; and,  in  the  second,  when  these 
measures  have  failed,  to  modify  them  in  such 
manner  as  will  lead  to  the  next  most  favour- 
able termination. 

I here  is  generally  no  want  of  power  in 
those  who  are  thus  attacked,  and,  therefore, 
that  universal  feverishness  of  action  which 
attends  tonic  congestion,  in  parts  more  yield- 
ing and  less  embarrassed,  is,  in  these  cases,  of 
a most  exalted  and  positive  character,  and 
must  be  met  with  corresponding  energy  by 
general  and  local  treatment  apportioned  to 
the  exigencies  of  the  patient.  It  may  not, 
in  some  instances,  be  possible  to  prevent  the 
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deposition  of  pus,  but  it  is  possible  to  modify 
the  local  as  well  as  general  activity,  to  limit 
the  quantity  of  pus,  when  once  formed,  and  to 
i restrict  its  evil  effects  ; and,  above  all,  to 
soothe  the  irritation  which  reacts  on  the  cause 
from  which  it  sprung. 

General  bleeding  at  the  onset ; a liberal 
and  often-repeated  application  of  leeches  to 
the  parts  around  the  anus  and  the  pubis  ; 
puncturing  the  haemorrhoidal  veins,  should 
any  be  distended ; applications  of  the  hip- 
bath, supplying,  by  a tube,  hot  water,  so  that 
when  the  patient  emerges  from  the  bath  the 
water  may  be  hotter  than  when  he  was  first 
immersed  in  it ; fomenting  the  perineum  and 
genitals  in  the  intervals,  will  frequently  re- 
compense the  trouble  they  occasion  by  re- 
storing the  integrity  of  the  attacked  structure. 
But  even  if  they  do  not  effect  this,  they  will 
enable  the  patient  to  urinate,  to  evacuate  his 
bowels  by  the  aid  of  some  unstimulating  laxa- 
tive, without  torture  ; and,  by  stimulating  the 
vessels  of  the  skin,  blood  will  be  retained  at 
the  surface  of  the  body  which  would  other- 
wise be  determined  internally. 

When  it  is  suspected  that  the  first  object 
has  failed,  and  that  pus  is  formed,  it  is  yet 
competent  to  the  surgeon  to  keep  the  action 
within  just  bounds,  by  the  occasional  and 
modified  use  of  some  of  these  means,  until 
such  time  as  matter  is  unequivocally  mani- 
fested, and  manual  aid  demanded. 

6.  Carbunculous  abscess. — The  cellular  tissue 
occupying  the  ischio-rectal  spaces,  though 
admirably  adapted  for  the  formation  and  ex- 
tension of  phlegmonous  abscesses  under  ordi- 
nary circumstances,  is  not  sufficiently  organ- 
ized, in  many  subjects,  to  resist  a sudden 
influx  of  blood  ; so  that  the  arterial  impulse 
which,  in  one  person,  will  merely  congest  the 
part  preparatory  to  the  formation  of  abscess, 
will,  in  another,  destroy  the  vitality  of  the 
structure. 

External  force,  or  the  introduction  of  a 
foreign  body,  will  effect  this  without  reference 
to  the  tone  or  atony  of  the  parts  ; but,  when- 
i cyer  it  is  idiopathic,  it  occurs  in  subjects  in 
whom  the  vital  force  is  feeble,  whether  it  be 
from  original  delicacy  of  organization,  from 
long-indulged  habits  of  intemperance,  or  from 
protracted  suffering. 

When  it  arises  from  the  first  cause,  a tumul- 
tuous action  is  set  up  in  the  system,  such  as 
obtains  in  phlegmonous  abscess ; and  it  is 
therefore  necessary,  in  every  case  in  which 
the  tissues  about  the  rectum  are  concerned, 
that  an  investigation  be  made,  whether  exter- 
nal violence,  or  the  introduction  of  a foreign 
body  be  implicated  in  its  production  ; because, 
to  pursue,  in  these  cases,  the  energetic  treat- 
ment which  phlegmonous  abscess  demands, 
would  speedily  reduce  the  body  to  that  state 
of  atony  which  prevails  in  idiopathic  carbun- 
culous abscess. 

Forewarned  that  one  of  these  two  accidents 
has  occurred,  it  is  advisable  to  husband  the 
strength  of  the  patient  by  avoiding  unneces- 
sary depletion  ; yet,  at  the  same  time,  it  must 
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be  borne  in  mind,  that,  if  the  arterial  impulse 
he  not  tempered,  the  tissues  adjoining  the 
part  which  has  already  been  destroyed,  will 
lose  their  vitality  in  the  same  manner,  from 
the  inordinate  ingress  of  blood.  The  extent  to 
which  these  measures  may  he  carried,  and  the 
point  at  which  the  surgeon  should  pause  and 
institute  a treatment  exactly  in  opposition  to 
the  former,  must  be  entirely  a matter  of  judg- 
ment, without  the  exercise  of  which,  all  rules, 
however  speciously  paraded,  will  be  un- 
availing. 

The  idiopathic  carbunculous  abscess  gene- 
rally supervenes  on  a long-continued  illness, 
in  which  the  body  has,  either  from  the  wear- 
ing-out nature  of  the  affection,  or  the  treat- 
ment pursued,  been  enfeebled  in  its  powers. 

When  the  arterial  excitement  consequent 
on  accidental  carbunculous  abscess  is  allayed, 
and  the  devastation  arrested,  it  will  be  in  the 
same  state,  and  subject  to  the  same  manage- 
ment as  the  idiopathic,  with  this  difference 
in  favour  of  the  former,  that,  as  there  is  a 
greater  vital  force  at  the  commencement  of 
the  disease,  there  is  a greater  chance  that  the 
plastic  operations  of  nature  may  prove  suc- 
cessful. 

The  affection  is  usually  limited  to  one 
side.  The  bladder  and  rectum  sustain  but 
little  disturbance,  when  contrasted  with  the 
sufferings  of  which  they  are  the  seat  in 
phlegmonous  abscess.  The  tumour  has  no 
defined  limits,  vanishing  insensibly  into  the 
buttock  on  one  side,  and  laterally  to  the 
rectum  on  the  other.  It  is  quaggy  to  the 
touch,  to  which  it  communicates  but  uncer- 
tain evidences  of  fluctuation.  The  skin  be- 
comes livid  and  assumes  an  erysipelatous  cha- 
racter ; small  orifices  appear  on  it,  through 
which  a probe  may  be  passed  to  almost  an 
indefinite  extent,  and  from  which  a small 
quantity  of  unhealthy  pus  exudes  ; the  skin 
between  some  of  these  orifices  is  absorbed,  by 
which  means  they  coalesce  and  form  larger 
openings,  and  thus  the  interior  of  the  cavity 
is  displayed.  This  is  occupied  by  a mass  re- 
sembling sodden  whity-brown  paper,  infiltra- 
ted with  pus ; and  it  is  this  mass  which 
nature  has  to  detach  from  the  living  struc- 
ture. 

Such  carbunculous  abscesses  appear  in  other 
parts  of  the  body,  but  under  more  favourable 
circumstances,  inasmuch  as  there  the  adjacent 
structures  are  vascular,  and  therefore  compe- 
tent to  the  speedy  absorption  of  the  living 
surface  in  contact  with  the  dead  mass.  In 
the  ischio-rectal  space  we  have  fascial  walls 
slenderly  vitalized,  and  in  which  the  action, 
necessary  to  disunite  them  from  the  gangre- 
nous contents,  is  almost  sufficient  to  effect 
their  own  destruction.  If,  in  addition  to  this, 
we  take  into  account  the  pressure  which  is 
made  on  the  living  surface  by  the  binding 
effects  of  the  skin  (a  pressure  which  inevita- 
bly disorganizes  the  small  vessels  distributed 
on  it),  we  can  understand  why  the  amount  of 
labour  thrown  upon  nature  is  so  great,  and 
why  the  constitution  should  give  way  under 
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the  attempt  at  its  performance,  when  the  pro- 
cess is  unassisted  by  surgical  means. 

So  soon  as  the  finger  can  appreciate  the 
soft  quaggy  condition  of  the  tumour,  it  should 
be  immediately  opened,  parallel  to  the  anus, 
from  one  extremity  to  the  other  ; and,  after  the 
application  of  the  usual  anodyne  fomentation, 
the  nates  should  be  placed  in  a poultice  of 
boiled  linseed  meal  and  lard,  thick  in  quantity 
but  rather  thin  in  quality  ; and  the  poultice 
and  nates  should  be  placed  on  an  annular 
bolster  (similar  to  that  which  a milk-maid 
employs  to  support  the  pail  on  her  head),  that 
the  pus  and  shreds  of  decomposed  cellular 
tissue  may  descend  into  the  poultice  by  their 
own  gravitation. 

When  by  such  a liberation  and  the  em- 
ployment of  such  means,  the  local  irritability 
has  subsided,  an  assisting  impulse  may  be 
given  to  the  local  action  by  adding  muriate  of 
ammonia,  or  spirits  of  wine,  or  of  turpentine, 
to  the  fomentation,  and  by  substituting  the 
grounds  of  a beer-barrel  for  water  in  the 
poultice. 

At  the  same  time,  the  powers  of  the  system 
must  be  aided  by  a liberal  administration  of 
permanent  stimuli,  as  animal  food,  quinine, 
porter,  and  wine  ; and,  if  the  prostration  of 
strength  be  great,  and  the  danger  urgent, 
transient  stimuli,  such  as  opium,  brandy,  aether, 
and  camphor,  must  be  resorted  to  to  uphold 
the  system,  until  the  permanent  stimuli,  by 
acting  upon  it,  shall  render  their  further  em- 
ployment unnecessary. 

Nevertheless,  it  will  often  happen,  in  the 
cases  of  persons  who  have  resided  long  in 
large  towns,  that,  however  judiciously  they 
may  have  been  treated,  though  their  lives 
may  be  saved,  they  will  require  a protracted 
residence  in  the  country,  with  all  the  attend- 
ant circumstances  of  comfort  and  generous 
living,  to  complete  the  cure  and  restore  them 
to  strength. 

EXCRESCENCES. 

Tumours,  such  as  are  met  with  in  other 
parts  of  the  body,  are  developed  in  the  neigh- 
bourhood of  the  anus,  being  sometimes  within, 
at  others  upon,  but  more  frequently  below, 
the  verge. 

Immediately  within  the  verge  of  the  anus, 
but  more  properly  belonging  to  the  rectum, 
there  are  often  produced  polypous  elongations 
of  the  mucous  membrane,  which  have  a soft, 
spongy  appearance.  These,  which  at  times 
have  a broad,  and  at  others  a pedicular  at- 
tachment, are  not  always  apparent  until  the 
patient  makes  great  expulsive  efforts ; but 
they  are  easily  detected  by  the  finger,  and 
not  (infrequently  they  emerge,  prior  to  the 
evolution  of  the  faeces.  They  rarely  de- 
mand manual  aid  for  their  removal.  A solu- 
tion of  sulphate  of  zinc,  or  the  introduction  of 
a piece  of  a candle,  smeared  with  an  ointment 
containing  powdered  galls,  or  the  application 
of  a solution  of  nitrate  of  silver,  when  the  tu- 
mours are  extruded,  will  suffice  for  their  dis- 


persion, and  oftentimes  they  are  detached  of 
themselves. 

Warts  are  found  on  the  circumference  of 
the  anus,  and  are  productive  of  great  incon- 
venience ; the  irritation  they  excite  being 
sometimes  so  great  as  to  affect  the  general 
health.  They  are  not  always  confined  to  the 
circumference,  but  extend  occasionally  to 
some  distance  within  the  anus.  By  touching 
them  occasionally  with  any  of  the  strong  acids 
they  will  fall  off’,  but  it  is  more  advisable, 
and  a much  readier  mode,  to  snip  them  off’  at 
once. 

Schirrous,  encysted,  and  fungoid  tumours 
occur  on,  and  in  the  neighbourhood  of,  these 
parts  ; but  they  offer  no  peculiarity  to  de- 
mand a special  consideration  in  this  place. 

Cotidylo/natous  tumours  occupy  the  skin  ad- 
joining the  anus,  and  appear  to  be  produced 
by  the  extension  of  the  irritating  fluids  from 
the  genitals.  They  have  the  same  appearance 
as  they  present  in  other  parts,  save  that  they 
are  more  flattened  by  the  rubbing  of  the 
nates,  and  they  yield  to  the  same  mode  of 
treatment. 

RELAXATION  OF  THE  ANUS. 

The  anus,  instead  of  presenting  a corru- 
gated line  deeply  situated  between  the  but- 
tocks, is  sometimes  totally  effaced ; and  the 
faces  of  the  buttocks  glide  w'ithout  interrup- 
tion into  the  gut,  so  as  to  represent  an  in- 
verted funnel ; or  the  margin  of  the  dilated 
aperture  is  loose  and  flabby,  and  hangs  some- 
what downwards.  In  the  former  case  the 
sphincter  has  lost  a considerable  portion  of  its 
tonicity,  but  its  functional  power  is  not  alto- 
gether destroyed  ; in  the  latter,  its  utility  as 
a grasping  muscle  is  entirely  lost. 

Whatever  has  a tendency  to  impair  its 
association  with  the  nervous  system  will 
necessarily  produce  relaxation  of  the  sphinc- 
ter, and  in  affections  of  an  exhausting  charac- 
ter, the  broad  shoulder  of  a glyster-pipe  will 
pass  without  impediment  into  the  rectum  ; 
but  this  condition  being  merely  a symptom 
of  some  other  affection,  wall  not  require  fur- 
ther notice.  Neither  is  there  any  practical 
utility  to  be  derived  from  dwelling  on  that 
dilated  condition  which  is  produced  by  the 
revolting  practices  of  those  wretched  mon- 
sters, who,  setting  at  nought  the  impulses  of 
nature,  place  themselves  out  of  the  pale  of 
society. 

A descent  of  the  rectum  or  hsemorrhoidal 
and  other  tumours  by  their  continued  pressure 
within  the  sphincter  will  impair,  and  perhaps 
destroy  its  contractility,  so  that  when  the 
cause  is  removed,  there  yet  remains  a diffi- 
culty in  retaining  the  faeces.  A long  con- 
tinued use  of  astringent  lotions,  such  as  de- 
coction of  oak-bark  with  alum,  and  dashing 
cold  water  on  the  part,  may  possibly  restore 
the  tone  of  the  muscle  ; and,  by  pinching  up 
and  cutting  off  several  of  the  folds  about  the 
verge,  the  diameter  of  the  orifice  may  be  so 
far  diminished  by  their  cicatrization  as  to 
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| secure  a certain  degree  of  comfort  to  the 
patient. 

SPASM  OF  THE  ANUS. 

“ It  has  often  occurred  to  me  to  remark,  and 
has  been  observed  by  others,”  says  Copeland, 
“ that  cases,  which  are  called  strictures  of  the 
urethra,  and  of  the  oesophagus,  admit  of  more 
easy,  more  certain,  and  quicker  relief,  by  the 
use  of  the  bougie,  than  they  could  possibly 
do  if  the  structure  of  the  membrane  of  those 
canals  were  disturbed,  as  in  cases  of  real  and 
permanent  stricture.  Such  diseases  have  usu- 
ally been  called  spasmodic  stricture.  If  the 
other  canals  of  the  body  are  affected,  and 
their  functions  deranged  by  the  mere  spasm 
of  their  muscular  fibres,  it  seems  yet  more 
probable  that  the  rectum,  surrounded  at  its 
extremity  by  a very  powerful  muscle,  should 
be  liable  to  a similar  affection 

Spasm  of  the  anus,  it  seems  probable,  is 
mostly  the  consequence  of  some  preceding 
morbid  irritation,  situated  either  in  the  gut 
I itself,  or  in  some  of  the  organs  with  which  it 
is  interested  ; and  it  consequently  ceases  when 
that  irritation  has  been  removed.  Such  is  the 
case  when  the  urinary  or  genital  organs  are 
excited ; for  though  the  sphincters  (especially 
the  external  one)  always  participate  more  or 
less  in  the  disturbance  of  those  organs,  their 
spasmodic  action  ceases  when  the  others  have 
regained  their  quiescence. 

There  appears,  however,  to  be  produced, 
sometimes  by  an  insidious  and  long-continued 
irritation  in  the  intestine,  or  by  the  degrading 
broodings  of  a licentious  mind,  a spasmodic  con- 
dition of  the  extremity  of  the  rectum,  which 
becomes  a cause  of  its  own  continuance,  by 
reason  of  the  inflammation  which  has  been 
set  up  in  the  parts,  and  which  their  state  of 
activity  will  not  allow  to  subside.  In  this 
condition,  when  by  removing  the  cause  alone 
we  do  not  remove  the  effect,  the  affection 
merits  a place  in  a dissertation  on  the  diseases 
of  the  anus. 

This  affection,  at  its  commencement,  is 
announced  by  a deep-seated  uneasy  grasping 
sensation,  and  a feeling  as  though  the  anus 
were  drawn  upwards.  Great  restlessness  pre- 
vails. and  the  patient  either  hurries  about  the 
room  rubbing  the  part  forcibly  with  his  finger, 
or  sits  with  it  pressed  on  the  edge  of  his  chair. 
He  flies  to  the  water-closet,  and  makes  in- 
effectual attempts  to  empty  his  bowels,  and 
then  he  begins  to  alternate  the  former  means 
again,  until  the  spasm  gives  way,  and  a 
stool,  generally  of  a costive  character,  is  ob- 
tained. 

In  a short  time  it  acquires  a character  of 
periodicity — a character  which,  in  its  greatest 
state  of  aggravation,  it  never  entirely  loses — 
and  it  generally  makes  its  attack  at  night, 
awakening  the  patient  from  his  sleep,  or  pre- 
venting sleep  altogether  in  the  early  part  of 
the  night.  When  this  periodicity  is  esta- 
blished, there  comes  on  a smarting  pain,  as 

1 Copeland's  Observations,  p.  45,  ed.  3. 


though  the  anus  had  been  excoriated  by  ex- 
cessive purgation,  and  this  pain  becomes  more 
and  more  of  a burning  character,  until  it  is 
intolerable. 

On  examining  the  parts,  the  sphincter  is 
found  powerfully  contracted,  so  much  so,  that 
it  is  only  with  much  difficulty  and  torment 
that  a small  bougie  can  be  made  to  penetrate. 
When,  by  appropriate  agents,  the  spasm  is  so 
far  overcome  as  to  permit  the  introduction 
of  the  little  finger,  great  heat  is  found  to  pre- 
vail in  the  interior,  and  the  internal  sphincter 
as  well  as  the  external  is  felt  tightly  grasping 
the  finger. 

The  inflammatory  congestion  of  a part  pos- 
sessing such  strong  and  numerous  sympathies, 
explains  at  once  the  fearful  symptoms  which 
attend  it.  The  language  of  the  patient  ap- 
pears to  be  exaggerated,  and  when  he  com- 
pares the  sensation  to  that  produced  by  the 
lodgement  of  a red-hot  iron  in  the  gut,  or  to 
the  tearing  it  out  with  fish-hooks,  it  may  seem 
strange  that  such  should  be  the  case,  more 
after  than  at  the  time  of  the  expulsion  of  the 
faeces.  But  we  must  remember,  that  it  is  only 
to  the  most  urgent  calls  of  nature  that  he  at- 
tends, and  that  the  solid  faeces  in  their  de- 
scent, a descent  accomplished  by  violent  ab- 
dominal contraction,  stun  or  blunt  the  energy 
of  the  nerves,  and  so  effect  their  exit  with 
comparatively  little  pain.  When,  however, 
they  are  expelled,  re-action  takes  place,  the 
nerves  re-acquire  their  sensibility,  which  is 
for  a time  exalted  proportionally  to  its  pre- 
vious depression,  and,  until  this  state  sub- 
sides, the  paroxysm  endures. 

The  faeces  are  not  discharged  regularly  ; 
they  are  sometimes  in  flattened  pieces,  like 
tamarind  stones,  at  others  they  are  in  strips 
like  casement-lead  issuing  from  a mill ; and, 
occasionally  there  bursts  out  suddenly  a mass 
of  faeces,  fluid,  and  mucus.  The  difficulty  and 
distress  attending  this  operation  is  shortly  fol- 
lowed by  intense  suffering,  “ Perhaps  there  is 
no  disease  that  the  human  frame  is  subject  to 
which  is  more  painful : the  involuntary  contrac  - 
tions  of  the  sphincter  are  compared  to  the 
pains  of  labour  ; they  frequently  come  on  im- 
mediately, but  more  usually  about  an  hour  or 
more  after  each  evacuation,  and  sometimes 
continue  till  the  succeeding  one.  In  some 
instances,  the  complaint  goes  on  to  produce 
suppuration  and  consequent  fistula.  Some- 
times the  irritation  is  propagated  to  the  neck 
of  the  bladder,  and  produces  a retention  of, 
or  impediment  to,  the  urine.  I have  seen  it 
in  two  cases  extend  up  the  canal,  and  give 
rise  to  attacks  of  violent  colic,  and  an  in- 
creased secretion  from  the  whole  inner  mem- 
brane of  the  gut,  so  that  an  evacuation  of 
mucous  cylinders,  of  the  size  of  the  part  of  the 
canal  where  they  are  formed,  or  of  detached 
pieces  of  mucus,  are  seen  mixed  with  the 
faeces  The  act  of  coughing  produces  the 
greatest  distress,  and  the  expulsion  of  wind 
immediately  brings  on  a paroxysm  almost  as 

1 Copeland,  Op.  cit.  p.  51. 
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violent  as  that  attending  the  dejection  of  the 
faeces.  To  ride  on  horseback  is  impossible, 
and  even  the  sitting  posture  can  be  endured 
only  by  the  patient’s  twisting  himself  so  as  to 
press  only  on  one  buttock. 

To  relieve  this  affection,  Mr.  Copeland  re- 
commends the  use  of  opium  and  the  intro- 
duction of  bougies,  observing  that  “ when  the 
muscle  has  been  dilated  and  extended  several 
times,  it  more  easily  yields  to  the  stimulus  of 
the  faeces,  and  no  longer  affords  the  strong 
impediment  which  it  had  heretofore  done ; or 
its  fibres,  which  had  not  perhaps  a contempo- 
rary action,  assume  a more  regular  dilatation 
or  contraction,  and  the  symptoms  subside 
And  he  appears  to  found  this  recommenda- 
tion on  the  well-known  susceptibility  of  the 
sphincters  to  be  dilated  by  artificial  means, 
even  to  the  extent  of  admitting  the  whole 
hand  into  the  rectum. 

Deferring  much  to  the  opinion  of  this  ex- 
perienced surgeon,  we  yet  apprehend,  that, 
in  the  aggravated  form  of  the  disease,  the  in- 
troduction of  a bougie  is  unscientific  in  prin- 
ciple and  inapplicable  in  practice. 

We  assent  to  the  proposition  in  the  “ earlier 
and  lesser  degrees  of  inconvenience  which  it 
produces  in  that  stage,  in  fact,  on  which 
inflammation  supervenes,  and  in  which  there 
is  spasm,  and  spasm  only,  produced  by  some 
irritant.  The  patient  even  discovers  of  him- 
self, without  knowing  the  reason,  the  power 
which  pressure  exercises  over  the  disease  ; 
and  therefore  he  rubs  his  fundament,  or 
squeezes  it  on  the  edge  of  a chair  until  he 
obtains  relief ; and  if  the  end  of  a bougie  be 
introduced  at  such  a time  within  the  spasmed 
sphincter,  the  muscle  will  soon  expend  its 
energy  on  that  instrument.  If  then  the 
wider  part  of  the  instrument  be  introduced, 
the  natural  tone  of  the  muscle  may  be  so  far 
exhausted  as  to  render  it  unlikely  it  will  so 
soon  resume  its  spasmodic  action  ; and  time 
will  therefore  be  afforded  for  the  institution 
of  such  measures  as  w ill  remove  not  only  the 
offending  matter,  but  the  condition  of  the 
organs  which  caused  its  detention,  and  there- 
by the  intestines  may  be  solicited  to  resume  a 
regular  action. 

But  it  is  very  different  when  congestion 
and  inflammation  have  supervened.  Pressure, 
instead  of  affording  relief,  produces  great 
pain ; the  patient  not  only  does  not  rub  the 
part,  but  he  is  frightened  at  the  sight  of  his 
surgeon  lest  he  should  touch  it;  and  it  re- 
quires a strong  exercise  of  the  mind  on  the 
part  of  the  sufferer  to  refrain  from  springing 
off,  when  the  surgeon’s  finger  approaches  his 
anus. 

Here  the  spasm,  originally  the  cause,  is 
now  the  consequence,  of  inflammation  ; and 
the  adoption  of  means  which  were  suitable 
before  its  supervention,  can  only  tend  to  in- 
crease it,  while  it  is  the  surgeon’s  aim  to  di- 
minish it  in  the  soonest  possible  time. 

Yet,  in  attacking  the  inflammation,  it  is  to 

1 Op.  cit  p.  53. 


be  borne  in  mind  that  we  are  dealing  only 
with  an  effect ; and  wre  must  not  lose  sight  of 
the  obligation  to  attempt  at  the  same  time 
the  removal  of  the  first  cause. 

The  surest  and  readiest  mode  of  producing 
present  relief,  and  of  placing  the  patient  in  a 
favourable  situation  for  the  administration  of 
those  means  which  will  restore  the  integrity 
of  the  digestive  apparatus,  is  by  dividing  the 
sphincter  on  each  side  in  the  manner  pursued 
in  congenital  occlusion  of  the  anus.  Not 
only  is  the  sphincter  rendered  powerless,  but 
the  vessels  of  the  congested  tissues  are  emptied 
of  their  blood  by  these  incisions,  and  the  local 
tranquillity  which  is  thereby  induced  affords 
the  surgeon  ample  time  to  accomplish  the  no 
less  important  object  of  preventing  the  recur- 
rence of  the  affection. 

In  some  cases,  where  the  inflammation  has 
not  attained  so  great  a height,  it  is  possible 
to  dispense  with  the  operation,  by  putting  the 
sphincter  into  a state  of  temporary  paralysis 
by  means  of  the  extract  of  belladonna  diluted 
with  the  liquor  plumbi  diacetatis.  This  ap- 
plied round  the  anus  will  effect  such  a relaxa- 
tion of  the  sphincter  as  will  admit  of  the  fin- 
ger, smeared  with  the  same  preparation,  being 
introduced  into  the  rectum  ; and  the  neuralgic 
condition  of  the  parts  w’hich  keeps  up  the 
inflammatory  action  being  for  a time  annihi- 
lated, there  are  reasonable  grounds  for  hoping 
that  by  the  administration  of  mucilaginous 
glysters,  the  application  of  leeches,  or  the 
puncturing  of  the  distended  veins  about  the 
verge,  and  by  the  proper  employment  of  a 
hip-bath,  the  severer  operation  may  be  pre- 
vented. And  even  should  a disposition  to 
relapse  be  manifested,  a repetition  of  the  ap- 
plication w ill  prolong  this  artificial  repose,  and 
enable  the  surgeon  to  continue  his  efforts  to 
dislodge  the  offending  contents  of  the  intesti- 
nal canal. 

In  the  administration  of  glysters  it  is  im- 
portant to  bear  in  mind  the  danger  which 
attends  an  attempted  introduction  of  the  pipe 
of  the  instrument  during  a state  of  spasm.  It 
is  calculated  to  produce  severe  mischief  in  the 
interior  of  the  gut  by  its  sudden  projection  on 
overcoming  the  obstruction  it  encounters  at 
the  orifice  ; and  it  is  to  be  feared  that,  by  its 
traction  on  the  skin  of  the  aperture,  it  may 
split  it  and  produce  that  complication  of  this 
affection  which  has  been  described  by  Boyer 
under  the  name  of  fissure  of  the  anus,  and  to 
which  we  shall  immediately  advert. 

On  no  account,  then,  should  a glyster-pipe 
be  pressed  against  the  orifice  of  the  anus 
until  the  spasm  shall  first  be  overcome  by 
other  means,  and  even  then  it  should  be  in- 
troduced with  great  care  and  gentleness. 

There  is  a great  probability  that  persons 
who  habituate  themselves  to  this  mode  of  re- 
lieving their  bowels  do  injury  to  themselves, 
sometimes  by  their  clumsiness  and  sometimes 
by  their  haste,  in  consequence  of  the  pipe 
being  formed  of  one  unyielding  piece.  It  the 
tube  were  composed  of  two  parts,  so  that  the 
portions  destined  to  enter  the  rectum  should 
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be  connected  with  that  attached  to  the 
syringe  or  bag  by  the  intervention  of  a cylin- 
der of  caoutchouc  about  an  inch  in  length, 
the  terminal  extremity  would,  by  reason  of 
the  flexibility  of  the  connecting  material,  be 
enabled  to  turn  aside  when  it  met  with  oppo- 
sition, to  find,  as  it  were,  its  own  way ; and 
to  adapt  itself  to  the  direction  of  the  cavity 
of  the  gut ; thereby  avoiding  the  possibility 
of  wounding  either  the  anus  itself  or  the  parts 
beyond  it. 

In  connexion  with  spasm  of  the  anus  we 
may  notice  the  effects  produced  by  a preter- 
natural development  of  the  sphincter  mus- 
cle. 

In  treating  of  occlusion  of  the  anus  we  have 
referred  to  the  fact,  that,  at  birth,  there  is 
sometimes  so  strong  a contraction  of  this  mus- 
cle in  some  infants,  as  to  require  the  division 
of  its  fibres ; but  that,  in  others,  it  may  exist 
in  such  a mitigated  form  as  to  render  an  ope- 
ration unnecessary  until  that  period  of  life 
has  arrived  when  the  faeces  become  solid. 

There  is,  however,  a still  further  modifica- 
tion of  the  same  condition,  which,  although 
it  is  unattended  by  the  pain  which  charac- 
terizes the  former,  nevertheless  may  give 
rise  to  morbid  consequences.  This  modifica- 
tion appears  to  run  in  families,  and  depends 
on  the  original  formation  of  the  subject,  the 
sphincter  having  in  all  such  cases  a preterna- 
tural development. 

In  the  early  periods  of  life,  while  the  faeces 
are  fluid  or  soft,  there  is  but  little  embarrass- 
ment in  the  function  of  defecation;  but,  as 
they  acquire  solidity,  a mechanical  opposition 
is  offered  to  their  egress,  and,  by  the  act  of 
absorption,  they  acquire  a hard  consistency, 
and  it  is  only  when  thejr  are  abundant  that, 
by  the  aid  of  powerful  and  long-continued 
efforts,  the  sphincter  can  be  relaxed. 

As  the  torpidity  of  the  bowels,  induced  by 
such  a detention  of  their  contents,  increases, 
the  periods  of  dislodging  the  faeces  become 
more  and  more  distant  from  each  other,  so 
that  a week  or  even  ten  days  will  elapse  with- 
out visiting  the  closet;  and  then,  perhaps, 
the  attempt  will  be  made,  not  from  the  prompt- 
ings of  nature,  but  in  conformity  with  a set- 
tled plan  of  the  patient’s,  who  is  conscious  that 
the  act  ought  to  be  performed. 

It  is  in  such  cases  that  the  incautious  intro- 
duction of  a glyster-pipe  often  does  injury  by 
cracking  the  skin  or  tearing  a haemorrhoid, 
exciting  thereby  so  much  activity,  as  to  cause 
it  to  pass  into  the  severest  form  of  spasm  or 
of  spasm  with  fissure. 

It  is  needless  to  exhaust  our  space  by 
dwelling  on  the  plan  of  treatment  which  we 
ought  obviously  to  follow.  To  diminish  the 
contractility  of  the  sphincter,  and  to  preserve 
a certain  degree  of  softness  of  the  dejections, 
are  the  points  to  be  kept  in  view ; the  first  of 
which  will  be  accomplished  by  a steady,  gra- 
dual, and  periodical  introduction  of  a bougie, 
smeared  with  an  ointment  containing  a third 
of  extract  of  belladonna,  if  the  opposition  be 
very  great  ; and  the  second  by  occasional  in- 


jections of  warm  water,  by  a proper  selection 
of  articles  of  diet,  especially  the  substitution 
of  bread  made  of  undressed  corn  for  that  in 
ordinary  use,  by  the  exhibition  of  bark,  if  the 
atony  of  the  bowels  be  great  and  long-con- 
tinued, and  by  enjoining  the  patient  to  at- 
tempt the  act  of  defecation  at  the  same  hour 
every  day. 

SPASM  WITH  FISSURE. 

Patients  labouring  under  spasm  of  the  anus 
in  its  aggravated  form,  cannot  conceive  it  pos- 
sible, and  will  not  believe  it  if  they  are  told, 
that  an  addition  could  be  made  to  their  tor- 
ments ; and  it  is  not  until  the  spasm  is  com- 
plicated with  fissure,  that  they  are  satisfied  of 
the  unwelcome  truth. 

Perhaps  there  is  no  affection  in  the  whole 
province  of  surgery  which  is  so  much  cal- 
culated to  enlist  the  sympathy  of  the  be- 
holders in  behalf  of  the  sufferer  as  this,  of 
which  Boyer  was  the  first  to  give  a detailed 
account.  It  differs  from  simple  spasm  in  the 
access  of  pain  taking  place  when  the  faeces 
are  discharged,  and  in  there  being  a greater 
amount  of  pain  on  one  side  of  the  anus  than 
in  the  rest  of  its  contour ; but  as  regards  the 
general  phenomena  that  attend  it,  it  corre- 
sponds so  entirely  with  that  affection  that 
they  cannot  well  be  considered  separately. 

The  attention  of  surgeons  has  been  directed 
to  the  question,  whether  the  spasm  be  pro- 
duced by  the  fissure,  or  the  fissure  by  the 
spasm,  and  the  alleged  fact  that  there  are 
numerous  cases  of  spasm  observed  in  which 
there  is  no  fissure,  but  none  of  fissure  unat- 
tended by  spasm,  has  led  the  majority  to  the 
latter  conclusion.  The  adjudication  of  this 
question  is  of  no  great  practical  importance 
when  the  disease  is  established,  but  if  the 
opinion  we  entertain  be  correct,  it  might  tend 
occasionally  to  prevent  its  occurrence. 

It  is  admitted  on  all  hands  that  spasm 
without  fissure  is  not  uncommon,  and  this 
very  frequency  creates  a doubt,  that  of  itself 
it  can  be  the  cause  of  fissure.  That  fissure  is 
never  observed  unaccompanied  by  spasm  is 
not  quite  correct,  for  in  syphilitic  affections 
of  the  anus,  chaps  or  fissures  oftentimes  exist 
without  exciting  the  sympathy  of  the  sphinc- 
ters or  being  attended  with  much  pain. 

There  is  nothing  in  the  nature  of  the  spasm 
which,  a priori,  would  lead  to  the  inference 
that  it  could  produce  fissure.  The  action  of 
the  muscles  is  towards,  not  from,  the  centre, 
and  there  is  no  tension  by  their  means  at  any 
time  exerted  on  the  mucous  membrane  or 
skin;  which,  on  the  contrary,  is  still  more 
folded,  in  a manner  exactly  the  reverse  of  that 
which  we  should  conceive  would  originate  a 
fissure. 

As,  therefore,  we  can  see  nothing  in  the 
nature  of  spasm  calculated  to  produce  a 
breach  in  the  mucous  membrane,  and  as  we 
find  chaps  existing  without  spasm,  we  incline 
to  the  opinion  that  they  are  not  at  all  depend- 
ent directly  on  each  other ; but  that  the  fis- 
sure is  an  accident  occurring  during  the  ex- 
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istence  of  spasm,  and  produced,  either  by  the 
evolution  of  hardened  faeces,  or  by  the  forcible 
introduction  of  the  glyster-pipe. 

This  view  is  somewhat  corroborated  by 
contrasting  the  habits  of  those  classes  of 
society  among  whom  the  disease  is  prevalent, 
with  those  of  people  to  whom  it  is  nearly  a 
stranger.  The  custom  of  washing  out  the 
bowels  obtains  much  more  extensively  on  the 
Continent  of  Europe  than  it  does  in  this 
country,  and  more  in  this  country  than  on  the 
Continent  of  America.  In  a direct  ratio  with 
the  prevalence  of  this  custom  do  we  find  the 
disease  in  question,  so  that  while  it  is  but  oc- 
casionally met  with  in  England,  (and,  then 
not  among  the  mass)  it  is  of  common  occur- 
rence in  France  and  Italy,  but  entirely  un- 
known to  such  of  our  American  brethren  as 
have  not  witnessed  European  practice. 

It  is  to  be  borne  in  mind,  that  the  habit  of 
glystering  is  induced  by  a passive  condition 
of  the  bowels,  and  is  practised  long  before  the 
patient  comes  under  the  observation  of  the 
surgeon,  (indeed,  most  likely  before  the 
sphincters  have  become  spasmed)  and  there- 
fore he  has  no  means  of  determining  the  prior- 
ity of  the  phenomena  ; but  we  are  strength- 
ened in  our  opinion  by  the  fact,  that  we 
have  never  seen  or  heard  of  a case  of  spasm 
of  the  anus  in  which  a fissure  occurred  after 
it  had  been  submitted  to  the  care  of  a judi- 
cious surgeon. 

The  situation  of  the  fissure  is  pointed  out 
by  the  exquisite  pain  which  prevails  above 
the  general  suffering,  but  it  is  sometimes  so 
superficial  and  indistinct  that  the  eye  cannot 
detect  it.  At  other  times  by  carefully  putting 
aside  the  nates,  pressing  them  downwards 
on  each  side,  whereby  all  the  furrows  will 
be  unfolded,  and  causing  the  patient  to 
force  down  the  gut,  an  ulcerated  line  will  be 
seen,  analogous  in  its  appearance  to  the  slit 
we  observe  in  the  winter-lip,  and  occupying 
the  space  between  two  of  the  folds  which  the 
skin  forms  as  it  enters  the  orifice  of  the  anus. 
It  is  generally  situated  on  one  side  or  the 
other,  and  rarely  to  the  back,  and  still  more 
rarely  to  the  fore  part  of  the  aperture.  Its 
edges  are  of  a dirty-yellow  colour  and  some- 
times slightly  thickened ; its  depth  is  of  a 
glaring  red,  and  it  sometimes  extends  a con- 
siderable distance  up  the  rectum.  The  agony 
that  is  produced  by  the  passage  of  the  faeces 
over  the  ulcerated  surface  is  so  great  as  almost 
to  bring  on  fainting  or  convulsions,  and  the 
mere  discharge  of  wind  is  so  painful  and  diffi- 
cult to  perform,  that  in  the  case  of  a lady 
treated  by  Boyer  she  had  been  reduced  to  the 
necessity  of  relieving  herself  by  introducing  a 
gum-elastic  tube. 

When  the  expulsion  of  the  faeces  is  accom- 
plished, there  arises  the  same  enduring  pain 
as  occurs  in  cases  where  fissure  is  not  present ; 
but  it  is  either  less  in  amount,  or  appears  to  be 
so,  by  the  greater  pain  which  precedes  it.  At 
all  events,  the  acute,  burning  sensation  which 
attends  defecation,  is  succeeded  by  a sicken- 
ing, bearing-down  pain,  which  extends  to  the 


thighs,  and  which  insensibly  becomes  more 
and  more  obtuse,  but  never  entirely  vanishes. 

In  the  treatment  of  cases  of  this  description, 
we  cast  aside  all  consideration  of  the  fissure, 
and  address  ourselves  to  the  cure  of  the  affec- 
tion to  which  the  fissure  is  merely  superadded. 
There  can  be  no  question  that  the  division  of 
the  sphincter,  on  one  or  both  sides,  is  the 
surest  and  readiest  mode  of  placing  the  parts 
in  a state  of  repose,  and  every  consideration 
which  would  influence  us  in  the  treatment  of 
spasm  with  congestion  but  without  fissure, 
would  be  operative  in  those  cases  in  which 
it  is  present.  The  alternate  separation  and 
approximation  of  its  surfaces  by  the  distension 
of  the  faeces,  and  the  contraction  of  the  sphinc- 
ter, is  prevented  by  this  operation,  and,  in 
the  majority  of  instances,  it  will  be  cicatrized 
long  before  the  severed  parts  are  reunited, 
if  it  be  not  comprehended  in  the  incision. 
Boyer  has  described  it  as  being  the  only 
mode  in  which  relief  can  be  afforded,  and  he 
attaches  but  little  importance  to  dividing  the 
muscle  through  the  fissure.  The  object  being 
to  unload  the  congested  tissues  and  to  cut  the 
string,  as  it  were,  of  a tied-up  bag,  the  fissure 
becomes  a matter  of  subordinate  considera- 
tion ; but,  nevertheless,  as  the  same  object 
will  be  gained  by  dividing  the  sphincter  at 
the  part  where  the  ulceration  exists,  it  may 
be,  as  Velpeau  remarks,  a point  of  prudence, 
if  not  of  necessity,  to  let  the  knife  act  in  that 
direction. 

Some  difference  of  opinion  exists  as  to  the 
certainty  of  success  attending  this  operation. 
Boyer  in  the  course  of  a long  practice  never 
found  it  to  fail,  while,  on  the  other  hand, 
Velpeau  states  that  the  same  success  has  not 
attended  it  in  the  hands  of  others.  He  him- 
self has  witnessed  two  cases  where  death  en- 
sued after  the  operation ; in  one  the  pelvic 
viscera  adhered  to  each  other,  and  the  cellu- 
lar tissue  was  infiltrated  with  pus  ; and  in  the 
other,  purulent  deposits  were  found  under 
the  pelvic  portion  of  the  peritoneum.  It 
does  not,  however,  follow  that  the  operation 
was  instrumental  in  producing  these  effects, 
nor  does  it  clearly  appear  that  M.  Velpeau  is 
of  opinion  that  the  avoidance  of  the  operation 
and  the  adoption  of  other  means  would  have 
been  attended  with  a more  happy  termination. 

Dupuytren  has  recommended  the  employ- 
ment of  a plug  smeared  with  an  ointment 
composed  of  one  part  of  extract  of  belladonna, 
one  part  of  diacetate  of  lead,  and  six  parts  of 
lard,  gradually  augmenting  the  size  of  the 
plug  until  it  is  as  large  as  the  fore-finger. 

Velpeau  reports  that  M.  Dubois  was  accus- 
tomed to  maintain  that  plugs  gradually  in- 
creased in  size  would  constantly  succeed  ; and 
that,  acting  on  this  opinion,  he  has  himself  so 
completely  succeeded  in  two  instances  as  to 
induce  him  to  recommend  the  practice. 

There  can  be  no  doubt  that  lead  and  bella- 
donna will  be  of  great  service  in  any  case, 
not  however  as  a cure  for  the  fissure,  but  in 
relaxing  the  muscles;  and  the  application 
ought  always  to  be  made,  even  if  the  opera- 
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tion  be  indispensable,  as  it  is  thereby  ren- 
dered more  easy  of  performance  and  less  dis- 
tressing1 to  the  patient. 

We  apprehend,  however,  that  this  system 
of  plugging  is  admissible  only  when  the  en- 
gorged tissues  have  relieved  themselves  by 
the  formation  of  false  membranes,  in  the  same 
manner  as  takes  place  in  croup,  or  otherwise, 
by  activity  of  treatment,  been  reduced  from 
an  acute  to  a chronic  state.  Then,  indeed, 
it  may  be  wise  to  pause  before  operating,  for 
it  is  not  unlikely  that  distant  parts  have  been 
so  impressed  by  the  vivid  action  which  has 
prevailed  in  the  rectum,  that  positive  inflam- 
mation might  be  excited  in  them  by  the 
action  set  up  to  reunite  the  severed  struc- 
tures. But  precisely  the  same  reasons  which 
lead  us  to  doubt  the  applicability  of  bougies 
where  there  is  active  inflammation  ivithout 
fissure,  lead  us  to  discountenance  a proceed- 
ing, which  is  the  same  in  principle,  in  similar 
cases  with  fissure. 

It  sometimes  happens  that  when  the  ope- 
ration has  been  performed,  the  pain  and  pro- 
minent symptoms  are  relieved  for  a time,  and 
the  incision  heals  kindly  until  nothing  but  the 
original  fissure  remains,  and  this  obstinately 
refuses  to  cicatrize.  A train  of  symptoms 
similar  to,  but  of  a more  subdued  character 
than,  the  former  ones,  appear,  and  a second 
and  even  third  operation  may  be  attended 
with  a like  result.  In  most  instances  of  this 
kind  the  indisposition  to  heal  may  be  attribu- 
ted to  defective  general  treatment,  and  more 
will  be  done  to  remove  it  by  a judicious  in- 
quiry into  the  condition  ot  the  several  por- 
tions of  the  digestive  apparatus,  and  acting  on 
the  information  so  obtained,  than  by  any 
local  treatment ; though  it  is  desirable  to  en- 
deavour to  produce  at  the  same  time  a more 
healthy  surface  by  the  employment  of  topical 
means.  So  long  as  irritation  is  absent  the 
ioduret  of  lead  will  be  found  to  be  serviceable 
in  that,  as  it  is  in  all  other  unclean  sores  ; 
but,  when  the  soft  feces  begin  to  produce 
pain,  the  nitrate  of  silver,  or,  still  better,  the 
potass®  hydras  will  destroy  its  irritability  and 
favour  the  formation  of  a healthy  surface. 

CONGENITAL  IMPERFECTION. 

The  congenital  imperfections  of  the  anus, 
which  it  is  sometimes  in  the  power  of  surgery 
to  rectify,  are  occlusion  and  imperloration  ; 
and,  the  probability  of  being  able  to  render 
such  aid,  should  impress  on  all  persons  en- 
gaged in  the  practice  of  midwifery,  the  neces- 
sity, not  only  of  examining  the  infant  at  its 
birth  to  ascertain  that  there  is  an  aperture, 
but  of  repeating  the  examination  on  the  next 
and  following  days,  that  no  doubt  may  exist 
that  the  aperture  performs  its  function. 

Occlusion. — On  examining  the  fundament  of 
new-born  child,  the  indication  of  the  anus 
may,  as  respects  situation  and  form,  be  satis- 
factory ; but  subsequent  events  may  prove 
that  it  is  occluded  so  completely,  as  to  offer 
as  much  resistance  to  the  expulsion  of  the 
meconium  as  though  it  was  imperforate ; a 


resistance  which,  if  not  overcome,  will  destroy 
the  child  by  the  accumulation  of  fecal  matter 
in  the  intestines. 

The  sufferings  of  the  infant,  manifested  by 
its  cries,  hiccough  and  the  swelling  of  its  belly, 
and  the  non-expulsion  of  meconium,  render  it 
imperative  that  the  anus  be  explored.  It  will 
then  be  discovered  that  the  anus  is  contracted, 
not  only  at  its  verge,  but  to  some  distance 
above  it,  as  though  both  the  external  and  in- 
ternal sphincters  were  in  preternatural  ac- 
tivity. This  occlusion  is  sometimes  so  per- 
fect that  it  is  difficult  to  insinuate  a large-sized 
probe  ; and  in  a case  we  recently  witnessed, 
it  was  sometime  before  the  small  end  of  a 
blow-pipe  could  be  introduced,  which  was  no 
sooner  accomplished  than  the  meconium  was 
blown  with  considerable  violence  into  the  face 
of  the  explorer  ; showing  thereby,  that  this 
affection  is  dependent  on  the  condition  of  the 
sphincters,  and  not  on  the  mere  narrowing  of 
the  tube. 

This  condition  of  the  muscles  might,  in 
most  cases,  be  overcome  by  the  employment 
of  bougies,  increasing  their  size  according  to 
the  success  obtained  ; but  the  urgency  of  the 
case  is  too  great  to  admit  of  the  adoption  of  so 
tardy  a mode  of  relief,  especially  when,  by  a 
simple  operation,  the  obstacle  may  be  speedily 
overcome. 

A conductor  being  introduced,  a bistoury 
should  be  carried  in  its  groove  to  the  distance 
of  about  an  inch ; and  then  drawing  the  handle 
outwards,  so  that  the  extremity  of  the  blade 
may  press  in  the  groove  of  the  conductor,  it 
should  be  drawn  obliquely  downwards  and  out- 
wards, towards  the  tuberosity  of  the  ischium, 
in  such  a way,  that  the  lower  part  of  the  in- 
cision may  extend  about  a quarter  of  an  inch 
from  the  anus.  The  same  plan  should  be 
pursued  on  the  opposite  side,  and  the  incised 
parts  dressed  with  spread  lint. 

Great  stress  is  laid  by  some  authorities  on 
keeping  a plug  in  the  anus,  to  prevent  the 
reunion  of  the  sides  ol  the  wound.  This 
might  be  of  some  service  if  the  incisions  were 
so  slight  as  only  to  serve  for  present  exigen- 
cies ; as  then  the  remainder  of  the  cure  must 
be  effected  by  dilatation.  But  when  the  ope- 
ration has  been  properly  performed,  there  is 
no  occasion  for  a plug,  inasmuch,  as  the  cut 
having  passed  across  the  direction  of  the  mus- 
cular fibres,  they  will  retract  and  drag  the 
faces  of  the  incision  away  from  each  other, 
so  that  if  the  object  were  to  reunite  them  it 
would  be  difficult  to  accomplish  it. 

There  is  a modification  of  this  occlusion  in 
which,  by  its  not  being  so  complete,  the  me- 
conium and  fluid  feces  during  infancy  are  per- 
mitted to  pass  ; and  it  is  not  until  such  time 
as  the  dejections  acquire  a certain  consistency 
that  the  imperfection  is  discovered.  Even 
the  entire  period  of  childhood  may  be  passed 
without  very  aggravated  suffering  ; but  when 
the  age  of  adolescence  arrives,  the  pain  attend- 
ing the  dejection  of  the  feces  is  intolerable, 
and  that  in  proportion  to  their  solidity.  As 
in  the  former  instance,  immediate  relief  is 
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afforded  by  cutting  across  some  of  the  fibres 
in  the  manner  previously  described. 

Imperforation. — The  congenital  defects  of 
the  rectum  which  might  be  ranged  under  this 
head  are  various.  The  intestine  may  be  en- 
tirely wanting,  and  its  place  supplied  by  fatty 
cellular  tissue,  the  colon  above  it  ending  in  a 
pouch  : it  may  terminate  in  the  bladder  of  the 
male,  or  the  vagina  of  the  female  child  : it 
may  be  perfect  but  blocked  up  by  the  integu- 
ment ; and,  in  all  these  cases,  there  is  no  ex- 
ternal appearance  of  the  anus. 

The  intestine  may  degenerate  into  a cord, 
and  at  the  lower  part,  re-assume  its  cylindrical 
shape,  thus  forming  a pouch  towards  the 
anus  ; it  may  be  interrupted  in  its  course  by 
a thickening  of  its  coats,  its  sides  approximat- 
ing as  though  it  were  tied  with  a tape ; or 
it  may  be  interrupted  by  a membranous  or  a 
rigid  septum,  the  diameter  of  the  canal  at  that 
part  not  being  diminished ; and,  in  these  cases, 
the  anus  appears  to  be  perfect. 

The  intestine  and  the  anus  may  be  perfect, 
but,  by  the  extension  of  the  skin  from  one 
side  to  the  other,  the  aperture  may  be  want- 
ing. 

Anus  closed  by  the  skin. — A carefid  accou- 
cheur would  discover  this  defect  at  the  time 
of  birth,  and  by  a timely  and  trifling  opera- 
tion, save  the  child  the  suffering  it  must 
undergo  by  delay. 

The  anus  appears,  on  a superficial  examina- 
tion, to  be  formed  naturally  ; there  are  the 
corrugated  line  and  the  plicated  radii  passing 
from  it ; but  on  separating  the  nates  a pale 
blue  line  is  observed,  its  colour  being  pro- 
duced by  the  meconium  above  it  ; and,  press- 
ing with  the  finger,  a cavity  is  readily  de- 
tected beyond  it. 

This  skin  or  membrane  sometimes  is  not 
attached  to  the  anterior  part  of  the  margin 
of  the  anus,  but  advances  forwards  on  the 
perineum,  forming  a short  canal  through  which 
the  meconium  may  be  squeezed  in  drops. 

Slitting  this  membrane  with  a sharp  pointed 
instrument,  and  taking  hold  of  the  divided  por- 
tions with  a pair  of  forceps,  that  they  may  be 
cut  away  from  their  attachments  with  a pair 
of  scissors,  is  all  that  is  to  be  done  in  an  ope- 
ration which  can  never  fail  when  it  is  timely 
performed. 

Anus  closed  by  integument. — In  this  defect 
the  usual  signs  of  the  anus  are  wanting,  and 
the  surgeon  will  have  to  guard  his  reputation 
by  not  too  confidently  prognosticating  the 
favourable  issue  of  an  operation.  It  may  be 
a case  in  which  there  is  no  rectum,  or,  if  one 
exist,  in  which  it  opens  into  the  bladder  or 
vagina,  according  as  it  may  be  a male  or  fe- 
male child  ; though  that  fact  would  soon  be 
set  at  rest  by  the  transmission  of  meconium 
from  the  organ. 

As  so  much  uncertainty  prevails,  it  is  neces- 
sary to  be  guarded,  both  in  our  opinion  and 
practice  ; for  if  it  should  turn  out  that  there 
is  no  rectum,  or  that  it  terminates  midway  in 
a pouch,  it  will  be  only  remediable  by  a pro- 
ceeding, to  be  hereafter  described. 


But  there  are  sometimes  grounds  sufficient 
to  justify  a favourable  or  an  unfavourable 
prognosis.  If  the  integuments  on  the  part 
where  the  anus  should  be,  be  a plane  even 
surface,  and,  more  especially,  if  it  should  bulge 
downwards  from  the  os  coccygis — if  one  but- 
tock should  insensibly  glide  into  the  other 
by  an  undulating  surface, — if  there  be  no  at- 
tempt at  a corrugation  of  the  skin,  and  if  a 
sensation  of  solidity  be  communicated  to  the 
touch,  it  is  highly  probable  that  the  rectum 
terminates  at  some  distance  within  the  pel- 
vis : but  if,  on  the  other  hand,  there  shall 
be  a fair  cleft  between  the  buttocks ; if 
the  integuments  be  well  drawn  up  so  as  to 
form  a sulcated  line  (bearing  in  mind  that  in 
well-formed  children  it  is  less  marked  than  in 
the  adult) ; if  there  be  any  appearance  of  an 
attempt  to  establish  folds  of  the  skin ; and, 
more  than  all  the  rest,  if  a digital  examination 
(that  tactus  eruditus  which  may  be  conceived 
but  cannot  be  expressed)  should  satisfy  the 
surgeon  of  the  existence  of  a cavity,  the  pre- 
sumption is,  that  the  rectum  will  be  found  at 
no  great  distance  within  the  pelvis. 

The  operation  consists  in  making  a crucial 
incision  through  the  integuments  (the  flaps  of 
which  should  be  turned  aside)  and  in  care- 
fully pursuing  the  dissection  in  the  direction 
of  the  rectum.  The  finger  should  be  intro- 
duced into  the  wound  after  each  application 
of  the  knite,  with  a view  to  ascertain  the 
situation  of  the  gut.  This  may  be  ascertained 
immediately  after  the  operation  has  com- 
menced, when  the  gut  is  near,  for  the  rectum 
is  sure  to  be  distended  with  meconium,  and, 
therefore,  easy  to  be  appreciated  by  the  touch. 

Whether  the  surgeon  will  pause  when  he 
has  unsuccessfully  attained  the  situation  where 
the  sphincters  ought  to  be,  or  whether  he 
will  continue  his  dissection  in  the  direction  of 
the  sacrum,  as  he  may  be  encouraged  to  do 
from  the  success  obtained  by  others,  will  be  a 
question  for  his  own  judgment  to  determine  ; 
but  this  rule  ought  always  to  be  abided  by, 
never  to  plunge  a trochar,  or  any  other 
piercing  instrument,  at  hazard,  but  always  to 
use  the  knife,  carefully  exploring  the  way  un- 
til the  distended  rectum  can  be  felt. 

Anus  perfect,  but  the  canal  interrupted. — 
Here,  again,  it  may  be  an  affection  of  a very 
serious  character,  or  one  remediable  by  the 
means  already  described.  An  examination 
with  the  little  finger  will  furnish  reasons  for 
presuming  it  to  be  one  or  the  other. 

When  the  obstruction  is  caused  by  a mem- 
branous septum,  it  will  project  by  reason  of 
the  meconium  accumulated  above  it  pressing 
it  downwards,  but  it  will  recede  when  the 
child  cries.  If  the  nail  be  rather  long,  it  will 
readily  rupture  it  by  working  against  it  in  the 
intervals  ot  the  fits  of  crying ; or  a pair  of 
short-bladed  scissors  may  be  introduced  along 
the  finger,  their  points  passed  through  the 
membrane,  their  handles  gently  separated, 
and  the  membrane  may  thus  be  sufficiently 
torn  for  the  immediate  purposes  of  the  child. 

It  will  be  necessary  to  introduce  daily  a 
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bougie,  increasing  the  size  until  one  of  half  an 
inch  diameter  will  readily  pass  up  the  gut. 

In  those  cases  where  the  top  of  the  pouch 
is  pursed,  and  has  a thickened  feel,  leading  us 
to  suppose  that  they  depend  on  a thickening  of 
the  coats  at  that  part,  the  only  means  of  relief 
will  be  by  introducing  the  canula  of  a trochar, 
and,  holding  it  fixed  against  the  point  of  oppo- 
sition, to  force  the  stiletto  through  it.  There 
is  more  uncertainty  in  the  result  of  this  ope- 
ration than  there  ought  to  be  in  any  act  con- 
nected with  science  ; but  it  is  an  uncertainty, 
which,  as  we  cannot  free  ourselves  from  with- 
out, perhaps,  sacrificing  a life  that  might  be 
saved,  we  must  not  hesitate  to  risk. 

As  in  the  former  species  of  obstructions, 
so  in  this,  bougies  must  be  introduced,  and 
suffered  to  remain  in  the  aperture  ; not,  how- 
ever, with  the  same  view  (which,  in  that  in- 
stance, was  to  dilate  the  opening  in  the  mem- 
brane) but  to  stimulate  the  vessels  to  ab- 
sorb the  effused  lymph  which  always  attends, 
though  it  may  not  entirely  produce,  this  form 
of  obstruction.  The  introduction  of  bougies 
must,  therefore,  be  more  protracted,  and  their 
size  more  cautiously  increased,  to  carry  out 
the  end  we  propose  to  ourselves. 

When  the  gut  tapers  to  a point,  and  the 
finger  can  recognize  nothing  through  its  pa- 
rietes,  or  when  the  whole  of  the  space  which 
the  gut  should  naturally  occupy  is  filled  up 
with  cellular  tissue,  it  will  prove  to  be  one 
of  those  unhappy  cases  in  which  the  rec- 
tum above  is  degenerated  into  a solid  cord, 
or  terminated  in  a cul  de  sac,  and  in  which 
the  experience  of  MM.  Roux  de  Brignolles 
and  Amussat  may  lead  us  to  hope  for  better 
results  than  we  have  yet  dared  to  look  for. 

It  has  been  generally  supposed  hitherto 
that  cases  in  which  the  lower  part  of  the  rec- 
tum is  wanting  for  one  and  a half  or  two  inches, 
as  well  as  in  those  in  which  the  intestine  com- 
municates with  the  bladder,  vagina,  or  male 
urethra,  by  an  opening  insufficient  for  the 
discharge  of  the  faeces,  must  of  necessity  ter- 
minate fatally.  Such,  indeed,  has  been  the 
opinion  of  the  most  eminent  surgeons,  for  the 
opening  of  the  abdomen  above  the  iliac  fossa, 
or  the  blind  plunge  with  the  trochar  in  the 
perineum,  afforded  too  slender  a chance  to  be 
accounted  for  any  thing.  On  this  point  of 
surgical  practice,  nevertheless,  a very  deci- 
ded improvement  has  been  achieved,  and  the 
pale  of  art  has  been  enlarged,  so  as  to  admit 
for  remedy  those  cases  which,  being  deemed 
beyond  its  resources,  were  until  lately  aban- 
doned to  their  unhappy  fate.  The  imperfora- 
lion  of  the  anus  in  which  there  is  nothing  to 
indicate  the  vicinity  of  the  rectum,  is  unques- 
tionably one  of  the  most  embarrassing  occur- 
rences in  surgery,  whether  we  regard  the  fra- 
gility of  the  subjects,  or  the  gravity  of  the 
operations  necessary  for  their  relief ; but  the 
evil  is  not  desperate.  We  lay  before  the 
reader  an  abridged  account  of  two  cases  of 
imperforation  of  the  anus,  treated  successfully 
by  operation,  which  show  that  we  should  not 
despair,  even  under  the  most  unfavourable 


circumstances,  of  correcting  these  malforma- 
tions by  a decided,  but  cautious,  method  of 
proceeding. 

The  case  of  M.  Roux  de  Brignolles,  w'as 
one  of  imperforation  both  of  the  anus  and  ure- 
thra. The  labour  having  been  superintended 
by  an  ignorant  midwife,  the  infant  had  been 
left  nearly  two  days  without  succour.  M. 
Deveze,  a neighbouring  practitioner,  having 
been  called  in,  he  soon  ascertained  the  exist- 
ence of  the  imperforations.  The  urethra  was 
closed  by  a thin  membrane  at  the  base  of  the 
glans,  constituting  a sort  of  hypospadias.  The 
penis  being  swollen  and  erect,  this  membrane 
was  perforated  with  a stilette  at  once,  and  the 
urine  was  voided. 

Two  days  had  elapsed  before  the  consulta- 
tion was  held ; the  countenance  of  the  infant 
exhibited  signs  of  deep  suffering,  the  skin  was 
yellow  and  dry,  the  abdomen  tympanitic  and 
painful,  and  the  convolutions  of  the  intestines 
could  be  distinctly  traced  upon  its  surface  ; 
there  was  frequent  hiccough,  with  vomiting 
of  the  milk  and  sugared  water  that  had  been 
given.  When  the  infant  cried,  there  was 
neither  movement  nor  prominence  in  the  re- 
gion of  the  anus,  from  which  the  proximity 
of  the  rectum  might  have  been  inferred  ; nor 
could  any  indication  be  obtained  by  exploring 
with  the  finger.  Here  was  obviously  one  of 
those  unhappy  cases,  of  which  so  unfavourable 
a prognosis  has  been  given  by  Petit,  Boyer, 
and  many  of  the  most  eminent  surgeons,  viz. 
that  in  which  there  is  no  trace  of  opening,  the 
anus  beitig  closed  up  by  the  skin,  which  is  hard 
and  thickened,  and  for  which  an  operation  in 
the  region  of  the  anus  is,  at  first,  no  better 
than  an  exploration.  M.  Roux,  however,  was 
resolved  to  hazard  an  attempt  to  save  the 
child’s  life,  and  performed  the  operation  for 
opening  the  rectum  in  the  following  manner : — 

The  little  patient  having  been  placed  on 
the  lap  of  an  assistant,  in  the  same  manner  as 
for  the  operation  of  lithotomy,  an  incision  was 
made  in  the  skin,  about  an  inch  in  length,  in 
the  exact  line  of  the  raphe,  which  could  not 
be  seen  in  the  perineum.  On  separating  the 
lips  of  the  wound,  the  fibres  of  the  elliptic 
muscles  of  the  sphincter  could  be  seen  ; their 
internal  borders  were  in  contact,  and  pre- 
sented a straight  line,  but  they  contracted  in 
a circle  and  with  considerable  force,  when  the 
infant  cried.  The  incision  was  continued 
through  the  levatores  ani  muscles,  to  the 
depth  of  an  inch,  the  edge  of  the  knife  being 
directed  backwards  towards  the  coccyx.  The 
incision  at  this  depth  terminated  in  a mass  of 
cellular  tissue.  So  far,  the  dissection  was 
made  with  a scalpel ; a straight  bistoury  was 
now  directed  into  the  interior  of  the  pelvis, 
the  point  being  turned  obliquely  upwards  and 
backwards,  in  order  to  avoid  the  bladder.  It 
soon  entered  a cavity,  which  was  supposed  to 
be  the  rectum  ; the  handle  was  then  raised, 
and  the  blade  withdrawn  in  this  position  for 
the  purpose  of  enlarging  the  internal  incision. 
The  meconium,  which  now  came  slowly  forth, 
announced  the  success  of  the  operation. 


346 


ANUS. 


Abundant  injections  of  marsh-mallows  water 
were  now  thrown  up,  to  wash  out  the  intes- 
tines as  quickly  as  possible.  The  first  phalanx 
of  the  index  finger  reached  to  the  bottom  of 
the  wound,  which  was  dressed  with  a thick 
mesh  of  charpie  smeared  with  ointment. 

This  mode  of  dressing  was  kept  up  for 
fifteen  days  ; after  this  period,  granulations 
began  to  sprout  from  the  edges  of  the  wound, 
impeding  the  progress  of  the  fecal  matter, 
producing  colic  pains,  and  giving  rise  to  ano- 
ther remarkable  phenomenon. 

As  soon  as  the  anal  opening  began  to  be 
obstructed,  the  stools  became  less  frequent, 
and  more  difficult,  and  the  urine  which  was 
voided,  pure  and  limpid,  was  followed  by  a 
small  quantity  of  excrementitial  matter.  The 
wound  having  been  enlarged  towards  the 
coccyx,  the  bowels  were  again  easily  relieved, 
and  for  some  days  the  urine  alone  was  voided 
by  the  urethra.  But  again  the  granulations 
springing  up,  and  obstructing  the  anus,  the 
fiscal  matter  was  observed  to  be  passed, 
though  in  small  quantity,  after  the  urine. 
These  were  checked  by  the  application  of 
nitrate  of  silver,  and  the  artificial  anus  having 
been  kept  open  by  the  introduction  of  large- 
sized bougies,  till  its  cicatrization  with  suffi- 
cient dimensions  was  completed,  faecal  matter 
was  no  longer  observed  to  come  by  the  ure- 
thra. The  border  of  the  anus  itself,  after  a 
little  time  assumed  the  plicated  appearance  of 
the  natural  outlet. 

M.  Roux  blames  the  mode  adopted  by  other 
surgeons  in  treating  those  cases,  by  puncture 
with  a bistoury,  lancet,  or  trochar,as  hazardous  ; 
whilst,  on  the  other  hand,  by  a slow  and  me- 
thodical dissection  of  the  muscles  of  the  peri- 
neum and  anus  in  the  median  line,  the  surgeon 
readily  ascertains  his  chances  of  success,  for 
as  soon  as  he  has  passed  the  elliptical  muscles 
of  the  sphincter,  and  the  levatores  ani,  he 
enters  upon  the  cellular  tissue,  in  which  the 
finger  will  enable  him  to  detect  the  intestine. 
There  can  be  no  doubt  that  the  finger  is  by 
far  a better  exploring  instrument  than  a probe 
or  sound.  It  is  possible,  however,  (although 
the  case  must  be  extremely  rare,)  that  the 
rectum  may  be  entirely  wanting,  and,  in  such 
a case,  the  only  chance  of  saving  life  would 
be,  to  cut  into  the  sigmoid  flexure  of  the 
colon,  as  successfully  performed  by  Duret  of 
Brest,  thus  establishing  an  artificial  anus  above 
the  iliac  region. 

M.  Roux’  theory  as  to  the  formation  of 
the  rectum,  is  the  same  as  that  of  M.  M. 
Serres  and  Geoffroy  St.  Hilaire,  who  account, 
for  the  atrophy  or  absence  of  the  organs  ge- 
nerally, by  the  deviation  or  absence  of  their 
nutrient  arteries.  The  arteries  of  the  rectum 
are  derived  from  the  inferior  mesenteric,  the 
hypogastric  and  the  pudic  ; collectively  they 
are  called  hcemorrhoidal,  being  distinguished 
into  the  superior,  middle,  and  inferior  ; but 
their  origin  being  different,  they  are  very 
rarely  all  absent  in  the  same  individual,  and 
hence  a well-grounded  hope  may  be  enter- 
tained, when  the  inferior  extremity  of  the  gut 


is  wanting,  that  it  will  be  found  higher  up,  in 
front  of  the  sacrum.  In  M.  Roux’  case,  the 
imperforation,  as  in  most  of  those  cases,  was 
attributable  to  the  deviation,  or  diminution  in 
calibre  of  the  branch  of  the  pudic,  which  is,  in 
reality,  the  formative  artery  of  the  inferior  ex- 
tremity of  the  rectum  ; and  hence  it  happens 
that  imperforations  of  the  anus  are  often  ac- 
companied by  malformation  of  the  sexual 
organs.  The  passage  of  faecal  matter,  which, 
it  will  be  remembered,  was  voided  by  the  ure- 
thra, when  the  artificial  anus  was  obstructed 
by  granulations,  is  explained  by  M.  Roux,  by 
supposing  that  a sort  of  urachus,  provided  to 
remedy  the  obliteration  of  the  natural  outlet, 
and  formed  by  the  deviation  of  the  inferior 
htemorrhoidal  artery,  a branch  of  the  pudic 
which  supplies  the  penis,  was  prolonged  ante- 
riorly from  the  blind  extremity  of  the  rectum 
into  the  urethra.  From  this  deviation  or  ab- 
sence of  the  arterial  branches,  where  the  rec- 
tum is  wanting,  he  also  accounts  for  the  little 
blood  shed  in  the  operation,  not  amounting  to 
a tea-spoonful. 

M.  Roux  thinks  that  the  elliptic  muscles  of 
the  sphincter  and  levatores  ani,  which  receive 
their  nutrient  arteries  from  the  ischiatic,  are 
never  wanting ; and  hence,  that  their  utility 
in  the  act  of  defecation,  should  not  only  be 
calculated  upon,  but  secured,  by  conducting 
the  dissection  in  such  a manner  as  to  free 
their  internal  border  : the  artificial  anus  being 
thus  established  in  the  line,  by  which  they 
are  naturally  separated,  their  liberty  of  action 
is  preserved. 

Fig.  106. 


Fig.  106  represents  an  imaginary  section  of  the  pelvis  to 
explain  the  imperforations  of  the  anus  and  urethra  as 
they  were  supposed  to  exist  in  M.  Roux  dr.  BrignolWs 
case:  a a,  the  interior  of  the  bladder ; bb,  section  of 
the  prostate ; c,  the  vcsicula  seminales ; d,  the  vas 
deferens  ; e e,  the  interior  of  the  rectum  ; f supposed 
termination  of  the  rectum  in  front  of  the  neck  of  the 
bladder ; g,  the  penis  ; h,  the  opening  of  the  meatus ; 
i,  bulb  of  the  urethra  ; k,  root  of  the  right  corpus  ca- 
vernosum  ; l,  section  of  the  pubis ; m,  space  between 
the  pubis  and  bladder ; n,  the  urachus  ; o,  tint  muscles 
of  the  abdomen ; p,  the  skin ; q,  r,  the  peritoneum 
lining  the  cainty  of  the  abdomen  ; s s,  sacrum ; t t, 
the  incision  in  the  perineum;  n,  the  bistoury,  its 
point  in  the  rectum. 

This  operation,  performed  15th  May,  1833, 
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was  soon  followed  by  another,  with  an  equally 
successful  result.  M.  Ainussat,  whose  case  it 
was,  thus  describes  it  in  a communication  to 
the  Academy  of  Sciences. 

Mrs.  B.,  an  English  lady  residing  in  Paris, 
gave  birth,  on  the  6th  September,  1835,  to  a 
female  child.  The  external  parts  being  well- 
formed,  the  real  nature  of  the  case  was  not 
suspected  at  first.  M.  Deneux,  who  attended 
the  lady,  in  a note  to  M.  Ainussat,  requesting 
his  assistance,  describes  the  case  as  “ one  of 
occlusion  of  the  large  intestines  in  a new-born 
infant ; the  anus  being  well  formed  : the  rectum 
communicates  with  the  vagina,  and  the  obstacle 
appears  to  be  situated  high  up.” 

M.  Amussat  did  not  see  the  infant  till 
thirty-four  hours  after  its  birth.  No  meco- 
nium had  been  voided,  and  the  nurse  stated 
that  the  tepid  water  injected  into  the  anus, 
returned  by  the  vulva.  The  child  seemed 
strong,  and  well  proportioned.  The  abdomen 
was  hard,  and  swollen.  The  anus  and  vulva 
were,  to  all  appearance,  natural.  A flexible 
canula  introduced  into  the  anus  penetrated 
to  the  depth  of  two  inches,  and  the  water  in- 
jected through  it,  came  out  immediately  by 
the  vulva.  A sound,  introduced  by  the  vulva 
into  the  vagina,  struck  the  canula  previously 
introduced  into  the  anus. 

“ We  were  of  opinion,”  says  M.  Amussat, 
“ that  the  rectum  was  obturated  at  the  depth  of 
about  two  inches,  and  that  it  communicated 
with  the  vagina  ; that  there  existed  a species 
of  recto-vaginal  fistula,  or,  in  other  words, 
that  the  septum  by  which  the  rectum  and 
vagina  are  parted,  was  deficient  to  a consider- 
able extent. 

“ On  communicating  to  the  parents  that  an 
issue  could  only  be  obtained,  either  by  the 
anus,  or  by  the  abdomen,  and  exposing  the 
dangers  and  inconveniences  attaching  to  both 
these  operations  respectively,  they  preferred, 
decidedly,  that  the  attempt  shouid  be  made 
to  make  an  opening  by  the  natural  route, 
rather  than  through  the  abdomen,  although 
we  declared  to  them  at  the  time,  that  this 
plan,  even  if  successful,  would  of  necessity 
leave  a communication  between  the  rectum 
and  vagina.  It  was  accordingly  decided,  that 
an  attempt  should  be  made  to  discover  the 
interrupted  intestine. 

“ With  this  view,  I proposed  dilating  the 
anus  with  prepared  sponge.  At  four  o’clock 
in  the  morning,  a bit  of  sponge  an  inch  and  a 
half  long,  but  somewhat  smaller  than  the  little 
finger,  was  introduced  into  the  anus,  and  sup- 
ported by  a T bandage.  This  piece  was  to 
be  removed  at  eight  o’clock,  and  another 
somewhat  larger  introduced,  to  remain  till 
twelve,  at  which  hour  it  was  agreed  that  an 
operation  should  be  performed,  if  necessary. 

“ At  eight  o’clock,  the  sponge  was  withdrawn, 
it  having  dilated  the  anus  to  such  an  extent, 
that  I was  enabled  to  introduce  the  little  fin- 
ger, making  it  come  out  again  at  the  vulva  ; 
but  higher  up  it  was  stopped,  as  if  it  had  been 
in  a cul  de  sac.  During  this  exploration,  the 
urine  was  voided  in  considerable  quantity. 


Another  sponge  tent,  longer  and  thicker  than 
the  first,  was  now  introduced.” 

At  twelve  o’clock,  when  the  consultants, 
M.  M.  Deneux,  Lebaudy,  and  Amussat  met 
again,  the  anus  was  so  much  dilated  as  to  per- 
mit the  introduction  of  the  little  finger  with 
ease  ; the  cul  de  sac  and  the  communication 
were  again  recognized.  An  examination  was 
now  made,  in  order  to  discover  the  rectum 
distended  by  meconium,  and  to  perforate  it. 

“We  were  still  persuaded  that,  in  doing 
this,  a recto-vaginal  fistula  was  unavoidable. 
However,  in  again  exploring  with  the  index 
finger,  I discovered  at  the  upper  and  front 
part  of  the  cavity,  a sort  of  fungous  narrowing, 
which  I at  first  mistook  for  the  narrowed  or 
obturated  point  of  the  intestine.  Above  and 
behind,  the  soft  bag,  which  I imagined  to  be 
formed  by  the  rectum,  could  also  be  felt.  In 
describing  what  I felt,  I stated  that  it  com- 
municated the  same  sensation  as  if  I was 
touching  the  effaced  and  soft  neck  of  a uterus. 
Each  of'  us  having  examined  in  turn,  M.  De- 
neux thought  that  it  was  in  reality  the  neck 
of  the  uterus,  and  such  it  proved  to  be.” 

The  case,  as  now  established,  turned  out  to 
be  this  : the  anus,  without  rectum,  opened 
into  the  vagina,  in  which  the  vulva  and  anus 
communicated  with  each  other : and  thus 
there  were,  strange  to  say,  two  openings  in  the 
perineum,  instead  of  one,  both  terminating  in 
the  vagina. 

“ On  thus  discovering,  that  I had  to  deal 
with  an  extraordinary  malformation,  consisting 
in  the  absence  of  the  rectum  or  a part  of  the 
rectum,  I determined  to  explore  carefully,  the 
entire  pelvis,  through  the  walls  of  the  vagina. 
In  feeling  with  the  end  of  the  finger,  to  the 
left  of  the  sacro-vertebral  angle,  through  the 
posterior  wall  of  the  vagina,  I detected  a 
flattened  body,  which  yielded  under  the  fin- 
ger. On  repeating  the  examination  several 
times,  the  sensation  was  always  the  same. 
Reflecting  on  this  circumstance,  I became  sa- 
tisfied that  what  I touched  must  be  the  rec- 
tum ; my  colleagues  were  of  the  same  opinion. 
The  obscurity  which  hung  over  the  case  was 
now  completely  dispelled ; it  was  evident 
that  the  vagina  alone  occupied  the  cavity  of 
the  pelvis,  and  that  the  extremity  of  the  im- 
perforate rectum  was  situated  above,  behind, 
and  to  the  left  of  the  sacro-vertebral  angle. 
I now  felt,  in  a manner,  relieved  from  the 
difficulty  which  the  operative  proceeding  must 
present,  in  so  delicate  a case,  and  resolved  at 
once  to  reduce  to  practice,  the  operation 
which  I had  long  thought  of  for  similar  cases. 

“ Before  commencing  the  operation,  we 
again  satisfied  ourselves,  that  the  membranous 
body  which  we  felt,  was  the  termination  of 
the  rectum,  placed  at  the  height  of  about  two 
inches  from  the  skin  of  the  perineum. 

“ The  plan  I intended  to  adopt  had  been  sug- 
gested to  me  by  my  failure  in  two  other  cases, 
on  which  I had  operated,  in  conjunction  with 
my  friend,  Dr.  Roussel,  and  in  which  the  im- 
perforate rectum  terminated  at  the  distance  of 
one  and  a half  to  two  inches  from  the  skin  of 
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the  perineum.  In  both  of  these  cases,  I had 
made  the  incision  at  the  place  where  the  anus 
ought  to  have  been  ; dilated  the  wound  with 
prepared  sponge,  and,  in  fine,  perforated  the 
rectum  distended  with  meconium.  The  in- 
fants became  yellow,  and  died  in  a few  days. 
I attributed  the  unsuccessful  results  to  the  re- 
sorption of  bile  and  meconium,  as  they  passed 
along  the  bleeding  cellular  surface  of  the  arti- 
ficial opening.  Being  averse  to  Littre’s  ope- 
ration, I was  still  of  opinion  that  it  would  be 
better  to  restore  the  natural  passage,  if  the 
danger  arising  from  the  resorption  of  these 
fluids  could  at  the  same  time  be  guarded 
against,  and  this  I thought  might  be  effected 
by  drawing  the  intestine  down  to  the  external 
opening,  and  then  fixing  it  by  points  of  suture. 
Experiments  on  the  formation  of  artificial 
anus  in  animals,  had  convinced  me,  that,  by 
this  means  alone,  the  evils  of  resorption,  infil- 
tration, or  stercoral  abscess  were  to  be  with 
certainty  avoided. 

“ A proposition  so  extraordinary  wras  not 
adopted  at  once.  My  fellow-consultants  made 
many  objections,  chiefly  on  the  score  of  hae- 
morrhage, abscesses,  &c.,  which  were  fairly 
discussed  ; and  it  was  not  until  I had  fully 
developed  every  step  of  the  plan  I meant  to 
execute,  that  I could  obtain  their  consent. 
These  steps  were  as  follows  : to  make  au 
opening  in  front  of  the  coccyx,  behind  the 
vaginal  anus,  to  detach  with  the  finger,  and 
with  the  bistouri  the  posterior  paries  of  the 
vagina,  from  the  coccyx  and  sacrum  ; to  as- 
cend thus  to  the  cul  de  sac  formed  by  the 
rectum,  and,  after  recognizing  it  both  by  the 
vagina  and  by  the  new  passage,  to  lay  hold  of 
it  with  a pair  of  erines  ; to  detach  it  all  round 
more  with  the  finger,  than  with  the  bistoury  ; 
to  draw'  it  down  to  the  opening  in  the  integu- 
ment, open  it  largely,  and,  after  allowing  the 
meconium  to  flow,  to  connect,  in  a secure 
manner,  the  opening  of  the  intestine  with  that 
of  the  skin.” 

“ The  state  of  the  ease  being  once  more  sub- 
mitted to  the  parents,  and  having  now  an- 
nounced to  them,  that  if  the  operation  proved 
successful,  there  would  be  no  recto-vaginal 
fistula,  wre  found  them  resigned  to  the  bold 
operation  we  were  about  to  perform. 

“ The  infant  in  the  mean  time  had  been 
placed  in  an  emollient  bath,  in  order  to  calm 
the  irritation  produced  by  our  explorations, 
and  by  this  means,  was  still  better  disposed 
for  the  proceeding. 

“ Every  thing  being  now  ready,  the  infant 
was  placed  on  a table,  in  the  same  position  as 
for  lithotomy.  A transverse  incision  of  about 
eight  lines  in  extent,  was  made  just  behind  the 
vaginal  anus,  with  a short-bladed  bistoury, 
convex  on  its  edge  ; another  incision  directed 
towards  the  coccyx,  gave  the  form  of  a T to 
the  opening  by  which  my  finger  was  intro- 
duced, to  make  a passage  between  the  vagina 
on  the  one  hand,  and  coccyx  and  sacrum  on 
the  other,  having  previously  placed  a sound  in 
the  vaginal  anus,  to  serve  as  a guide,  to  pro- 
tect its  posterior  wall  from  injury.  I partly 


cut  and  partly  tore  the  cellular  tissue  uniting 
these  parts.  Proceeding  in  this  way,  I pene- 
trated till  I discovered  the  end  of  the  rectum, 
at  the  depth  of  two  inches.  From  the  in- 
stinctive efforts  of  the  child,  we  were  all  much 
better  able  now  to  recognize,  through  the  va- 
gina, the  sort  of  pouch  formed  by  the  rectum. 
I now  seized  it  with  a double  erine,  and  draw- 
ing downwards,  I disengaged  the  intestine 
from  the  slight  adhesions  by  which  it  was  on 
all  sides  surrounded,  except  on  that  of  the 
vagina,  where  I was  obliged  to  make  a cau- 
tious use  of  the  bistoury.  The  extremity  of 
the  rectum  soon  became  visible  within  the 
wound,  and,  to  our  great  satisfaction,  we  saw 
the  meconium  oozing  out  at  the  punctures 
made  by  the  crooks  of  the  erine.  Having 
passed  a needle  and  thread  through  the  end 
of  the  intestine,  it  was  brought  dowrn  to  the 
level  of  the  integuments.  A large  opening 
was  now  made,  from  w'hich  issued  a quantity 
of  meconium  and  flatus.  The  operation  was 
terminated  in  the  following  manner: — traction 
having  been  kept  up  by  means  of  forceps,  un- 
til the  lips  of  the  wound  in  the  intestine  were 
drawn  beyond  the  opening  in  the  skin,  I at- 
tached them  by  three  points  of  suture  at  each 
of  the  angles  of  the  wound  ; but  these  being 
found  insufficient  to  prevent  the  intestine 
from  ascending,  six  or  eight  points  more  wrcre 
made  all  round  its  circumference. 


Fig.  107. 


Fig.  107.  In  order  to  render  the  details  of  this  opera- 
tion intelligible , M.  Amussat  has  given  a plan  of  the 
parts  as  he  supposed  them  to  exist  before  the  opera- 
tion. He  took  pains  to  make  the  analogy  as  complete 
as  possible,  by  taking  his  sketch  from  a left-side  view 
of  the  interior  of  the  pelvis  in  a female  child  who  died 
a few  days  after  birth.  All  the  organs  in  the  pelvis 
had  been  cut  in  two,  part  of  the  rectum  was  removed , 
to  represent  the  deficient  portion  of  the  intestine,  and 
the  anus  was  made  to  communicate  with  the  vagina, 
a and  b represent  the  anus  and  vulva,  which  were 
properly  formed,  and  communicated  icith  the  vagina 
only,  c,  the  extremity  of  the  rectum  forming  a cul  do 
sac  below  the  sacro-vertebral  angle,  and  /airing  no 
communication  with  either  the  anus  or  vagina. 

“ There  was  but  little  blood  lost ; injec- 
tions were  thrown  up  to  empty  the  bowels ; 
the  child  w'as  placed  in  a hip-bath,  and  poul- 
tices were  applied.  She  soon  recovered  her 
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strength  and  warmth,  on  being  placed  beside 
the  mother.  No  fever  followed  the  opera- 
tion. 

“ After  a lapse  of  twelve  days,  the  anus 
showing  a disposition  to  become  narrow,  it 
was  necessary  to  have  recourse  to  the  intro- 
duction of  meshes  smeared  with  tallow,  for 
which  gum  elastic  bougies  were  substituted 
after  a few  days.” 

These  two  cases  are  of  the  highest  inte- 
rest, and  present  a point  of  comparison,  upon 
which  it  may  be  useful  to  dwell  lor  a moment. 
In  M.  Roux’  case,  the  patient  was  a male,  and 
the  rectum  was  opened  at  the  point  where  it 
was  found  within  the  pelvis.  The  inconve- 
nience and  suffering  resulting  from  the  growth 
of  granulations  along  the  track  of  the  wound, 
was  severely  felt,  and  might  have  compro- 
mised the  ultimate  success  of  the  operation. 
M.  Amussat  having  observed,  in  two  cases  in 
which  he  had  previously  failed,  that  his  want 
of  success  was  attributable  to  the  resorption 
of  bile,  infiltration,  and  the  formation  of  ab- 
scesses along  the  artificial  opening,  supposes, 
and  apparently  upon  strong  grounds,  that  the 
fatal  termination  which  almost  always  takes 
place  in  a short  time,  when  the  rectum  has 
been  opened  with  a trochar,  bistoury,  or  lancet, 
may  be  accounted  for  by  the  want  of  protec- 
tion which  a mucous  surface  would  afford  to 
the  new  passage.  He  relies  for  his  conclusion, 
it  is  true,  only  on  one  case,  but,  as  he  very 
justly  remarks,  “ This  case  is  not  to  be  re- 
garded merely  as  an  additional  testimony  in 
favour  of  the  power  of  surgery  ; the  success 
of  the  operation  is  a point  of  inferior  interest, 
when  compared  with  the  possibility  of  doing 
in  almost  every  case,  that  which,  before  this 
operation  had  been  performed,  we  had  no 
idea  might  be  done  ; in  a word,  the  important 
point,  was  to  show  that  we  could  accomplish 
through  the  natural  passage,  that  which  Littre 
had  proposed  to  do  through  the  parietes  of 
the  abdomen,  and  which  A.  Dubois,  Descaux, 
Duret,  and  others  had  executed.” 

M.  Amussat  reduces  the  various  malforma- 
tions of  the  anus  to  five  species,  which  he 
classifies  thus  : — 

In  the  first  the  anus  is  preternaturally  nar- 
rowed ; in  the  second,  the  anus  is  closed  up 
by  membrane  ; in  the  third,  the  rectum  is  in- 
tercepted by  a simple  septum,  at  a variable 
distance  from  the  anal  opening  ; in  the  fourth, 
the  anus  is  imperforate,  and  the  rectum  is 
deficient  to  a greater  or  less  extent.  This  is 
the  most  numerous  class  of  these  malforma- 
tions, and  comprises  the  case  above  described, 
as  the  vaginal  anus  may  be  regarded  merely  as 
a superfluous  opening.  In  the  fifth,  the  rec- 
tum opens  into  some  other  organ,  as  the  blad- 
der, urethra,  and  vagina,  or  at  some  point  of 
the  pelvis  or  sacrum.  Each  of  these  species, 
he  advises  should  be  treated  as  follows  : in 
the  first,  an  incision  of  the  anus  should  be 
made,  and  the  opening  dilated  ; in  the  second 
an  opening  should  be  made  in  the  centre  of 
the  membrane,  which  should  be  excised  all 
round  as  high  as  the  sphincter,  and  the  open- 


ing maintained  by  means  of  tents  or  meshes  ; 
in  the  third,  after  dilating,  or  slitting  the  anus 
at  its  back  part,  and  on  its  side,  the  mucous 
membrane  should  be  detached  and  the  rectum 
drawn  down,  the  inferior  portion  is  then  cut 
off,  above  the  septum,  and  the  gut  is  sutured 
either  to  the  sphincter,  or  what  is  still  better, 
to  the  skin.  M.  Amussat  thinks  himself  justi- 
fied in  proposing  this  operation,  on  the  ground 
that  in  the  cases  where  the  septum  has  been 
only  punctured,  the  children  have  died  ; in 
the  fourth,  M.  Amussat’s  example  is  the  best 
that  can  be  followed.  It  may,  however,  be 
observed  that  although  he  deserves  the  high- 
est praise  for  the  great  skill  and  judgment  dis- 
played in  the  planning  and  performance  of 
this  interesting  operation,  the  surgeon,  in  any 
similar  undertaking  should  not  overlook  the 
very  great  importance  of  utilizing  the  sphinc- 
ters wherever  it  is  practicable.  The  external 
incisions  should  therefore  be  so  conducted, 
that  the  rectum  when  drawn  down,  shall  be 
in  its  natural  situation  between  them,  for  thus 
only  can  the  complete  function  of  the  anus  be 
established.  In  the  fifth,  he  is  also  of  opinion 
that  the  same  process  may  be  adopted,  unless 
the  abnormal  anus  performs  its  functions 
satisfactorily.  But  when  the  intestine  opens 
into  the  bladder  or  the  urethra,  the  posterior 
wall  only  should  be  drawn  down,  because  if 
the  opening  could  not  be  closed  an  extravasa- 
tion of  urine  might  ensue. 
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Diet,  de  Med.  Paris,  1833.  Roche  et  Sanson , Nou- 
velles  elemens  de  Pathol.  Med.  Paris,  1828.  Cases 
of  malformation  and  imperforation  of  the  anus  will  be 
found  in  most  periodical  publications.  The  reader  is 
referred  to  the  following  : — Bai/lie's  Engravings,  Fasc. 
4.  tab.  2.  Medico-Chir.  Journal,  vol.  i.  London,  1816. 
Beauregard , Journ.  de  Med.  i.  66.  Hist,  de  l’Acad.  des 
Sc.,  1752,  )).  113.  Hochsteller,  in  Med.  Wochenblatt, 
1780,  no.  18.  1783,  no.  19.  Kretschmar , in  Horn’s 
Archiv.  i.  B.  p.  350.  Dumas , Rer.  Period,  de  la  Soc. 
de  Med.  t.  3.  no.  13.  L'Eceille , Rap.  des  Travaux 
de  la  Soc.  Philom.,  vol.  i.  p.  145.  Murray , Diss. 
Atresis  Ani  vesicalis.  Ups.  1794.  Act.  Nat.  Cur. 
Obser.  24  in  vol.  8.  Obser.  11  in  vol.  9.  Roestel, 
Mursinna's  Jour,  die  Chir.  1.  B.  p.  547.  Remarques 
sur  les  differens  vices  de  conformations  que  les  enfans 
apportent  en  naissant,  par  Petit,  Mem.  de  l’Acad. 
Roy.  de  Chir.  Wrisberg , De  praeternaturali,  et  raro 
intestini  recti  cum  vesica  coalitu,  et  independente  ani 
defectu.  4to.  Gott.,  1779.  Lancet,  vol.  i.  p.  434. 

{John  Maly u.) 

ANUS,  ARTIFICIAL.  This  term  is 
often  confounded  with  Anus,  Preternatural. 
Strictly  speaking,  the  artificial  anus  can  only 
he  formed  by  the  express  intervention  of  the 
surgeon ; as  in  the  cases  described  in  the  pre- 
ceding article,  or  when,  in  the  operation  for 
relieving  an  incarcerated  portion  of  intes- 
tine, he  discovers  that  the  bowel  has  sustained 
too  much  injury  to  be  safely  returned.  Un- 
der the  latter  circumstances,  he  may  prefer 
making  an  opening  into  the  intestine  itself, 
and  in  this  sense  also  the  anus  is  said  to  be 
artificial.  But  it  may  be  also  formed  acci- 
dentally, as  in  wounds  of  the  abdomen,  or  when 
the  intestine  has  given  way  spontaneously, 
and  adhesions  are  formed  to  the  abdominal 
walls,  all  round  the  opening.  As  both  these 
terms  are  inaccurate,  we  shall  refer  the  reader 
to  the  article  Fistula,  Intestinal. 

AORTA,  (See  Arteries,  Diseases  of). 

APHERESIS,  or  APH^RESIS,  (Anb, 

‘ from,’  and  alpsaig,  ‘ taking  away.’)  Hippo- 
crates employed  this  word  to  designate  the 
removal  of  a part  of  the  body ; in  a more 
precise  sense,  it  has  been  applied  to  the  re- 
moval of  parts  by  operation,  or  to  that  de- 
partment of  surgery  which  treats  of  such 
operations.  It  also  represents  the  opposite 
or  counter-sense  of  the  term  ‘ Prothesis.’ 

APONEUROSIS,  from  Att'o,  ‘ from,’  and 
vi voov,  ‘ nerve  ;’  the  ancients  imagining  these 
webs  to  be  expansions  of  the  nerves.  Aponev- 
rose,  Fr.  Flesche,  Ger.  This  name  is  given 
to  a class  of  inextensible  membranes,  of  a 
bright  silvery  hue,  and  fibrous  texture.  Apo- 
neuroses present  various  degrees  of  density, 
being  in  many  places  as  fine  as  the  cellular 
tissue  itself ; whilst  in  others  it  seems  to  pass 
into  tendinous  expansions,  or  strong  fibrous 
bands,  which  may  be  considered  as  extensions 
of  the  osseous  skeleton.  They  form  an  en- 
velope for  the  entire  body,  and  are  therefore 
co-extensive  with  the  external  integument, 
with  which  they  are  connected  by  numberless 


prolongations  : they  also  envelope  the  mus- 
cles, sending  prolongations  between  their 
fibres,  and  even  sometimes  forming  complete 
interruptions  in  the  course  of  their  length. 
Although  the  term  has  received  so  extensive 
a signification  in  common  language,  a differ- 
ence is  recognized;  the  general  attenuated 
webs  lying  beneath  the  skin,  as  well  as  in 
other  situations,  being  called  fascia,  while  the 
denser  flat  webs  which  envelope  some  of  the 
powerful  muscles,  and  furnish  them  with 
attachments  to  bones,  are  distinctively  called 
aponeuroses.  They  present  a vast  number  of 
septa,  forming,  as  it  were,  chambers  for  the 
muscles  ; thus  isolating  them  completely  from 
each  other,  and  maintaining  them  in  their 
proper  situations,  while  they  also  support 
them  in  their  contractions,  or  moderate  their 
violence.  In  some  situations  they  are  pro- 
vided with  tensors,  as  in  the  upper  and  outer 
part  of  the  thigh  ; in  others,  they  are  cush- 
ioned on  fat,  to  moderate  their  tension,  as  in 
the  palmar  and  plantar  fasciae.  Much,  there- 
fore, of  the  power  of  the  muscles,  and  of  their 
uniformity  in  action,  depends  on  these  fibrous 
envelopes  ; the  great  vessels  and  nerves  are 
also  indebted  to  them  for  protection,  while 
the  venous  and  lymphatic  circulation  is  assisted 
by  the  constriction,  which  they  exercise  under 
certain  circumstances. 

Strong  and  unyielding,  in  inflammations  of 
the  cellular  tissue  beneath  them,  their  resist- 
ance is  the  cause  of  the  excessive  tension, 
and  long  confinement  of  the  pus,  so  common 
in  parts  where  they  are  strong  and  numerous, 
The  surgeon  should  therefore  be  well  ac- 
quainted with  the  situations  of  the  various 
aponeuroses,  in  order  to  be  able  to  act  with 
judgment,  promptitude,  and  effect,  in  liber- 
ating matter  when  once  formed,  which  other- 
wise would  remain  pent  up,  disorganizing  the 
fibrous  sheaths  which  opposed  its  progress 
towards  the  surface,  or  burrowing  through 
and  separating  important  parts  in  search  of  an 
outlet,  and  affecting,  seriously  and  permanently, 
the  usefulness  of  muscles,  tendons,  &c.  When 
no  issue  is  afforded,  the  vitality  of  these  ex- 
pansions being  low,  they  soften  and  die, 
becoming  riddled  with  holes,  or  sloughing 
more  or  less  extensively.  The  same  obser- 
vations will  of  course  apply  to  extravasations 
of  whatever  kind  they  may  be.  When  these 
fluids  are  left  to  find  distant  openings  by  cir- 
cuitous routes,  scattered  abscesses  and  fistu- 
lous tracks  are  formed,  which  will  require 
numerous  counter  openings. 

When  suddenly  and  forcibly  stretched,  they 
are  liable  to  be  torn,  like  the  tendons,  but  if 
the  extension  be  induced  slowly,  they  grow 
thin  and  fray,  allowing  hernia;  of  their  con- 
tents ; when  once  in  this  state,  their  want  of 
elasticity  prevents  their  perfect  recovery. 
Eventrations  of  this  description  occur  from 
Ascites  and  Pregnancy.  The  author  of  this 
article  saw  the  displacement  of  the  biceps 
humeri  arise  from  this  cause. 

APOSTASIS,  (fiiro,  and  Verrq/u,  ‘ I stop.’) 
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A collection  of  pus  formed  at  a distance  from 
its  source ; an  abscess  by  congestion. 

APPARATUS,  appareil,  Fr.  The  gene- 
ral term  apparatus  designates  the  assemblage 
of  all  those  implements  and  objects  required 
by  the  surgeon  in  the  execution  of  operations, 
as  well  as  in  the  application  of  bandages  and 
dressings. 

Besides  the  instruments  suited  to  particular 
operations,  which  are  generally  arranged  be- 
forehand, and  disposed  in  cases,  very  many 
articles,  the  necessity  for  which  is  common  to 
all  operations,  must  be  prepared  on  the  spur 
of  the  moment ; and  a skilful  surgeon  will  not 
confine  himself  to  what  is  absolutely  necessary, 
but  will  endeavour  to  foresee  every  possible 
emergency,  so  as  never  to  be  at  a loss  cr  de- 
layed, during  the  progress  of  an  operation. 
We  shall,  therefore,  in  the  first  place,  take  a 
survey  of  those  general  preparations  on  which 
the  success  in  some  cases,  and,  in  all,  the 
prompt  and  dexterous  performance  of  surgical 
I operations  so  much  depend. 

Although  such  matters  are  generally  left 
to  the  assistants,  the  operator  must  not 
neglect  to  satisfy  himself  that  warm  and  cold 
water,  sponges,  and  towels,  are  in  readiness  ; 
that  bandages,  compresses,  adhesive  plaster, 
lint,  and  other  dressings,  are  previously  pre- 
pared and  arranged ; that  tourniquets,  scalpels 
of  various  forms  and  sizes,  tenacula,  and  the 
usual  contents  of  the  pocket-case  are  at  hand  ; 
and,  finally,  a small  tea-pot,  containing  wine 
or  other  restoratives,  should  never  be  for- 
gotten. 

The  apparatus  furnished  by  the  surgical 
| instrument-maker,  is  arranged  in  sets  ac- 
cording to  the  particular  operation  ; thus 
we  have  cases  of  instruments  expressly  for 
trepanation,  amputation,  lithotomy,  hernia, 
paracentesis,  cataract,  &c.,  the  contents  of 
which  will  be  specified  in  the  articles  on  those 
subjects.  The  pocket-case  for  general  pur- 
poses ought  to  be  provided  with  instruments 
for  the  most  common  and  simple  operations, 
i as  wrell  as  those  necessary  for  conducting 
dressings ; these  consist  of  a double-edged 
scalpel,  straight  and  curved  bistouris,  (those 
made  to  close  with  a clasp  are  the  most  con- 
venient) scissors,  a spatula,  dressing  and  liga- 
ture forceps,  tenacula,  directors,  probes,  a 
caustic  case,  needles  and  ligature-silk ; a fe- 
male catheter,  convertible  into  one  suited  to 
the  male  urethra,  by  screwing  to  its  open  ex- 
tremity a straight  canula  adapted  to  the  pur- 
pose, is  a frequent  and  useful  addition. 

It  is  the  duty,  further,  of  the  surgeon  to 
ascertain  that  each  instrument  is  in  its  proper 
condition,  and,  when  disposed  in  the  order 
required  by  the  stages  of  the  operation,  to 
take  care  that  a cloth  be  thrown  over  the 
whole,  to  conceal  them  from  the  eyes  of  the 
patient,  a precaution  which,  notwithstanding 
the  reproach  of  our  continental  brethren,  is 
not  always  sufficiently  attended  to. 

{Henry  T.  Chapman .) 


APPARATUS,  MINOR,  MAJOR,  and 
ALTUS,  are  names  bestowed  upon  three 
modes  of  operating  for  the  removal  of  stone 
in  the  bladder.  (See  Lithotomy.) 

AQUEOUS  HUMOUR.  The  aqueous 
humour  is  the  small  quantity  of  clear  tran- 
sparent fluid  situated  within  the  chambers  of 
the  eye1.  It  is  secreted  by  a delicate  mem- 
brane which  lines  the  cornea, — is  thence  re- 
flected upon  the  corneal  and  neural  surfaces 
of  the  iris,  and  finally  passes  over,  and  is  most 
intimately  associated  with  the  anterior  cap- 
sule of  the  lens.  This  beautifully  delicate 
membrane  is  divided  by  anatomists  into  three 
portions,  named  from  the  parts  upon  which 
they  pass, — corneal,  iridal,  and  capsular. 

The  aqueous  humour  is  somewhat  turbid, 
and  of  a reddish  colour  for  about  a month 
after  birth,  in  consequence  of  the  rupture  of 
the  pupillary  membrane,  which  very  gene- 
rally takes  place  when  extra-uterine  exist- 
ence commences2.  In  a healthy  state  of  the 
eye,  the  clearness  and  transparency  of  the 
aqueous  fluid  continue  until  a very  advanced 
age,  when  it  has  usually  a cloudy,  whitish  ap- 
pearance. When  the  aqueous  fluid  is  dis- 
charged, it  is  very  rapidly  regenerated.  It 
possesses  powerfully  solvent  properties,  so 
that  when  minute  fragments  of  metal  and 
other  hard  substances  are  forced  into  the  an- 
terior chamber,  they  are  gradually  dissolved 
by  it  ; not,  however,  always  ; for  on  several 
occasions  I have  observed  that  such  substances 
have  acquired  a delicate  cyst,  and  have  re- 
mained for  years  without  exciting  much  irri- 
tation. There  are  forms  of  disease  in  which 
the  aqueous  fluid  is  much  increased  (Conical 
Cornea,  Hydrophthalmia),  and  there  are 
also  morbid  conditions,  in  which  it  is  gene- 
rally found  to  be  diminished  (Atrophia 
Bulbi,  Synechia  Anterior). 

1 The  variations  in  the  quantity,  colour,  &c.  of  the 
aqueous  humour,  at  different  periods  of  life,  are  mi- 
nutely explained  by  Burrhy  (De  Artificio  Oculorum 
Ilumores  restituendi.  1669).  Fabricius  ab  Aquapen- 
dente  (Opera omnia  Anatomica  et  Physiologica.  1687). 
Nnck  (Tractatus  de  Ductibus  Oculorum  Aquosis. 
1695).  Hovius  (Tractatus  de  Circulari  Motuin  Oculis. 
1716).  Petit  (Memoires  de  l’Academie  Royale  des 
Sciences  de  Paris.  1728).  Zinn  (Descriptio  Ana- 
tomica Oculi  Humani  Iconibus  lllustrata.  1755). 
Haller (Elementa  Physiologia;  Humani  Corporis.  1763). 
Porterfield  (A  Treatise  on  the  Eye,  the  Manner  and 
Phenomena  of  Vision.  1769).  Waldrop  (The  Morbid 
Anatomy  of  the  Human  Eye.  1808).  Clemens  (Dis- 
sertatio  sistens  Tunica:  Corneae  et  Humoris  Aquei 
Monographiam  Physiologico  - pathologicam.  1 8l6 ). 
Dalrymple  (The  Anatomy  of  the  Human  Eye.  1834). 

2 1 am  not  aware  that  this  has  been  previously  men- 
tioned as  the  cause  of  the  red  appearance  the  aqueous 
fluid  assumes  at  the  period  of,  and  for  a short  time 
after,  birth  ; but  I have  not  ventured  the  opinion  with- 
out adopting  every  means  which  occurred  to  me  of  as- 
certaining its  accuracy.  I am  not  now  referring  to 
that  mere  reddish  appearance  of  the  pupil,  observed 
for  several  weeks  after  birth,  and  which  is  occasioned 
by  the  light  brown  colour  of  the  choroid  pigment,  but 
to  an  actual  redness  of  the  aqueous  fluid  itself,  which, 
however,  is  not  noticed  in  those  cases  in  which  the 
pupillary  membrane  disappears  by  the  cessation  of  its 
circulation,  and  the  absorption  of  its  wasted  texture 
and  vessels. 
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The  characters  of  the  aqueous  humour  be- 
come changed  during  the  progress  of  various 
diseases,  and  many  anomalous  examples  are 
recorded,  in  which  the  chambers  of  the  eye 
have  suddenly  assumed  a milky  or  a florid 
appearance,  which  has  continued  for  a short 
period,  and  then  disappeared  with  marvellous 
rapidity.  In  these  cases,  the  individuals  have 
generally  suffered  from  periodical  amaurosis, 
or  some  form  of  intermittent  blindness1 *. 

A sudden  effusion  of  blood  into  the  cham- 
bers of  the  eye  may  result  from  local  injury, 
from  excessive  exertion,  coughing,  vomiting, 
straining,  a severe  fall  or  blow,  great  plethora, 
or  any  undue  excitement,  and  is  indicated, 
when  existing  as  the  only  appreciable  defect 
of  the  eye,  by  pain,  tension  of  the  globe,  im- 
paired or  lost  vision,  and,  probably,  also  by 
great  uneasiness  in  the  head.  In  all  such 
cases,  the  means  of  cure  involve  the  adoption 
of  the  necessary  measures  for  the  prevention 
of  local  inflammation,  or  for  its  suppression,  if 
it  be  present ; with  a due  attention  to  the 
removal  of  general  vascular  fulness,  if  it  exist. 
If  the  effusion  of  blood  be  considerable,  the 
whole  of  the  anterior  chamber  will  have  a 
dark  red  appearance,  and  the  iris  will  not  be 
visible  ; but  it  more  commonly  happens  that 
a small  quantity  only  is  effused,  which  sinks 
to  the  bottom  of  the  anterior  chamber, — its 
upper  margin  being  of  a pale,  and  its  lower 
border  of  a deep  red  colour,  and  of  consider- 
able consistence.  This  is  not  suddenly,  but 
gradually  absorbed.  Walther  and  others  re- 
fer to  examples  of  this  nature,  in  which  the 
effused  blood  was  small  in  quantity  and  disap- 
peared almost  instantaneously,  so  that  I am 
induced  to  suppose  it  ceased  to  be  visible  by 
passing  behind  the  iris,  and  was  absorbed  in 
that  situation.  Effusion  of  blood  into  the 
chambers  of  the  eye  has  been  said  to  occur 
periodically  in  a few  instances,  and  to  be 
vicarious  of  menstruation.  No  case  precisely 
of  this  description  has  fallen  under  my  obser- 
vation ; but  I have  met  with  two  instances  in 
which  the  aqueous  humour  has  gradually 
assumed  a faint  pink  appearance,  without  any 
distinguishable  inflammation  of  the  eye.  In 
both  these  cases  (which  occurred  in  young 
women  suffering  from  a temporary  suspension 
of  the  catamenial  discharge.)  the  part  became 
clear  and  healthy  under  the  use  of  simple 
local  applications,  and  the  disease  has  not  re- 
curred. Fungoid  growths  and  abscesses  of 
the  iris  sometimes  occasion  a sudden  effusion 
of  blood  into  the  anterior  chamber,  but,  in  all 
such  instances,  the  source  of  the  haemorrhage 
is  sufficiently  manifest.  When  a sudden  and 
considerable  effusion  of  blood  takes  place  into 
the  chambers  of  the  eye,  in  a plethoric  per- 

1 I am  now  attending  a young  lady  suffering  from 

periodical  amaurosis  (dependent  on  derangement  of 

the  uterine  system),  in  the  anterior  chamber  of  whose 

left  eye  a considerable  number  of  minute  whitish  par- 

ticles are  occasionally  to  be  seen.  They  are  visible 
only  when  the  dimness  of  vision  is  very  great,  and  are 
not  associated  with  any  uneasiness  or  manifest  signs  of 
inflammation. 


son,  independently  of  any  clearly  ascertained 
cause,  as  respects  the  organ  of  vision,  it  is 
advisable  to  recommend  the  patient  to  be 
freely  bled,  and  to  go  through  a course  of 
proper  depleting  treatment.  When  the 
effused  blood  exists  in  considerable  quantity, 
— when  a dense  clot  has  sunk  to  the  bot- 
tom of  the  anterior  chamber,  when  the  ab- 
sorbent process  proceeds  very  slowly,  the 
cornea  becoming  prominent  and  discoloured, 
and  the  patient  suffering  severe  pain, — it  may 
be  necessary  to  puncture  the  cornea,  which, 
although  it  will  not  perhaps  admit  the  transit 
of  the  clot,  will,  by  permitting  the  escape  of 
the  more  fluid  aqueous  humour,  relieve  pain, 
and  lessen  the  risk  of  that  extensive  degree  of 
staphyloma  which  will  almost  certainly  follow 
the  pressure  of  the  irritating  body  against  the 
diseased  and  probably  semi-gangrenous  cornea. 
By  adopting  this  practice,  I have,  on  several 
occasions,  succeeded  in  restoring  a certain 
degree  of  vision,  and  have  also  prevented  the 
occurrence  of  any  disfiguring  alteration  in  the 
form  of  the  eye-ball. 

A turbid  state  of  the  aqueous  humour  is 
commonly  noticed  in  very  advanced  life,  and, 
in  a still  greater  degree,  in  connexion  with 
inflammation  of  its  secreting  membrane,  or  of 
the  iris,  or  anterior  hemisphere  of  the  crystal- 
line capsule.  In  old  age,  the  aqueous  humour 
sometimes  becomes  whitish,  and  a milky  fluid 
has  been  said  to  be  effused  into  the  chambers 
of  the  eye  when  the  mammary  secretion  has 
been  suddenly  suppressed  (Rosas',  Clemens*). 

The  rapid  healing  of  ulcers  of  the  legs  has 
been  succeeded,  according  to  the  opinion  of 
Clemens3,  by  an  effusion  of  puriform  matter 
into  the  chambers  of  the  eye,  which,  however, 
have  assumed  their  customary  clearness  on 
making  an  artificial  ulcer  in  the  site  of  the 
original  disease.  This  has  occurred  under 
my  own  observation  only  in  connexion  with 
some  form  of  inflammation  of  the  eye,  arising 
from  the  rapid  healing  of  a sore,  with  the  in- 
fluence of  which  the  constitution  had  been 
long  familiar.  Two  cases  are  recorded,  in 
which  an  hydatid  formed  in  the  chambers  of 
the  eye4,  i have  related  an  instance  in  which 
a small  and  somewhat  globular  body  was 
found  in  the  chambers  of  the  eye,  which  ap- 
peared to  me  to  be  a dislocated  lens  preserv- 
ing its  transparency5;  but  several  surgeons 
who  saw  the  case,  considered  that  I was  mis- 
taken, and  that,  in  fact,  it  pretty  closely  re- 
sembled that  condition  of  hydatid  disease  de- 

1 Handbuch,  vol.  ii.  p.  671. 

2 Scriptores  Ophthalmologici  Minores,  vol.  i.  p. 
142. 

3 Opus  citatum. 

4 An  account  of  the  first  case,  originally  related  by 
Soemmering,  may  be  found  in  Lawrence’s  Treatise, 
p.  669,  and  in  Schmalz’s  Tabula  Analomiam  Ento- 
znorum  Illustrantes.  For  a description  of  the  second, 
the  reader  may  consult  the  twelfth  volume  of  the 
London  Medical  Gazette,  and  also  a pamphlet  pub- 
lished by  Mr.  Logan,  under  the  title  of  “Animalcules 
in  the  Eye.” 

5 A Treatise  on  the  Diseases  of  the  Eye,  &c.,  vol. 
ii.  p.  49. 
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scribed  by  Soemmering,  Logan,  and  Macken- 
zie. It  has  been  long  known  that  a species 
of  thread-worm  has  been  found  in  the  cham- 
bers of  the  eye  in  horses  and  various  other 
animals ',  but  I am  not  aware  that  it  has  been 
noticed  in  the  same  situation  in  the  human 
subject.  Woolhouse,  Richter,  and  subse- 
quently Beer,  have  stated  that  globules  of 
quicksilver  have  been  found  in  the  anterior 
chamber  of  the  eye  in  persons  who  have  been 
using  mercury  pretty  freely,  for  the  cure  of 
syphilis ; and  the  two  former  authors  mention 
that  they  have  noticed  bubbles  of  air  in  the 
same  part  of  the  eye  independently  of  any 
external  wound. 

In  the  case  of  hydatids  or  worms  existing 
within  the  chambers  of  the  eye,  it  has  been 
suggested  to  destroy  the  life  of  the  parasitical 
beings,  by  passing  an  electrical  current  through 
the  organ  of  vision  ; by  the  infriction  of  tur- 
pentine around  the  orbit ; and  by  the  adminis- 
tration of  irritating  and  bitter  medicines.  It 
appears  to  me  that  the  following  rules  ought 
to  regulate  our  practice  : — So  long  as  the  eye 
is  free  from  material  inflammation,  no  surgical 
means,  at  least,  are  necessary  ; but  as  soon  as 
even  a slight  degree  of  irritation  supervenes, 
an  attempt  should  be  made  to  remove  it,  by 
the  application  of  cooling  lotions,  the  adminis- 
tration of  purgatives,  and  the  adoption  of 
counter-irritation  in  some  convenient  locality. 
If  these  means  are  insufficient — if  the  irri- 
tation rather  increase  than  diminish — then  it 
would  be  proper  to  evacuate  the  aqueous 
humour,  by  a very  small  incision  of  the  cor- 
nea, made  nearly  at  its  margin.  This  simple 
proceeding  may  cause  the  death  of  the  offend- 
ing agent ; but  if  it  should  not  do  so — if,  on 
the  secretion  of  a fresh  quantity  of  aqueous 
humour,  the  worm  or  the  hydatid  should  be 
found  to  be  alive,  and  capable  of  creating 
great  irritation,  then  it  would  be  quite  neces- 
sary to  make  an  opening  in  the  cornea,  suffi- 
ciently ample  to  admit  of  its  extraction. 

AQUO-MEMBRANITIS.  Kerato-iritis 
— Rosas.  Inflammation  of  the  capsule  of 
the  aqueous  humour — Wardrop.  Inflamma- 
tion of  the  anterior  chamber — Lawrence. 
Aquo-capsulitis — Mackenzie.  Inflammation  of 
the  membrane  of  the  aqueous  humour  was 
first  clearly  pointed  out  by  Wardrop  (Morbid 
Anatomy  of  the  Human  Eye)  in  the  year 
1808,  seven  years  after  the  inflammation  of 
the  texture  it  envelopes  (the  iris)  had  been 
described  with  such  admirable  precision  and 
distinctness  by  Professor  Schmidt. 

General  observations. — The  disease  may  be 
acute  or  chronic,  and  it  may  affect  the  whole 
or  merely  a part  of  the  membrane.  I have 
seldom  observed  the  disease  after  adult  age  ; 
under  my  own  observation  it  has  chiefly  oc- 

1 Ploucquet — Litteratura  Medica  Digesta  sive  Re- 
pcrtorium  Medicine  Practice,  &c.  tom.  iii.  p.  217. 

Union  and  Twining — Transactions  of  the  Medical 
and  Physical  Society  of  Calcutta,  vol.i.  Laivrencc — 

A Treatise  on  the  Diseases  of  the  Eye,  p.  666. 
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curred  in  children  of  a strumous  habit,  with 
light  hair,  blue  eyes,  a thin  skin,  and  a 
very  delicate  organization.  Mr.  Wardrop 
appears  to  have  witnessed  the  disease  very 
frequently,  but  many  of  the  cases  he  has 
related  are  represented  to  have  occurred  in 
adult  and  elderly  persons '.  Mr.  Lawrence  r 
says,  “ I used  to  see  it  in  children  from  two 
to  ten  years  of  age  : it  is  not  common  in  older 
subjects 1  2.”  Mr.  Mackenzie  speaks  of  it  as  a 
“ rare  ophthalmia 3.”  Of  nearly  4000  persons 
suffering  from  diseases  of  the  eye,  who  fall 
under  my  notice  annually,  about  twenty-five 
are  affected  with  the  form  of  disease  under 
consideration  ; and  of  this  number,  one  only, 
on  an  average,  is  more  than  twenty  years  old. 
When  the  membrane  of  the  aqueous  humour 
is  inflamed,  the  inflammatory  action  is  not 
disposed  to  spread  to  contiguous  parts  to  the 
extent  we  might  suppose,  from  a knowledge  of 
its  great  proximity  to  other  delicate  textures. 
But,  if  it  continues  for  a long  period  in  a se- 
vere form,  the  lamellar  texture  of  the  cornea, 
the  proper  substance  of  the  iris,  and  the  ante- 
rior hemisphere  of  the  capsule,  are  generally 
inflamed,  but  not,  I repeat,  to  any  serious  extent, 
unless  indeed  the  treatment  should  have  been 
very  inappropriate  or  altogether  neglected. 

Symptoms. — 1.  There  is  generally  a faint 
zonular  arrangement  of  pink  vessels  around 
the  cornea,  not  actually  in  contact  with  it 
except  at  a few  points,  and  then  only  at 
the  fully  established  stage  of  the  disease4. 
The  zone  is  by  no  means  clearly  defined  ; 
it  is  as  a faintly  tinted  and  not  very  dis- 
tinct circle  of  minute  pink-coloured  vessels, 
the  general  surface  of  the  eye  not  appearing- 
vascular,  except  on  a close  and  attentive  in- 
spection ; then,  indeed,  both  the  conjunctiva 
and  the  sclerotica  are  found  to  be  streaked 
with  a few  enlarged  vessels,  and  communicate 
to  the  organ,  when  cursorily  viewed  at  a short 
distance,  a peculiarly  dirty  and  unhealthy  ap- 
pearance. As  the  inflammation  subsides,  the 
zone  appears  patchy  and  imperfect,  and  be- 
comes of  a darker  colour,  inclining  to  purple, 
and  sometimes  leaves  the  sclerotica  around 
the  cornea  a little  discoloured,  as  though  it 
had  acquired  an  extremely  faint  olive-green 
tint.  If,  instead  of  declining,  the  inflamma- 
tion should  increase  and  extend  to  other  parts, 
the  red  zone  will  be  more  bright,  vivid,  and 
distinct,  (I  allude  to  what  may  be  termed  a 
pure  and  clear  colour  as  distinguished  from  a 
cloudy  and  muddy  one,)  and,  should  the  la- 
mellar texture  of  the  cornea  be  materially  in- 
volved, the  white  line  situated  between  the 

1 Medico-Chirurgical  Transactions,  vol.  iv.  p.  163. 

2 A Treatise  on  the  Diseases  of  the  Eye,  p.  274. 
London,  1833. 

3 A Practical  Treatise  on  the  Diseases  of  the  Eye, 
p.  472.  London,  1830. 

< In  all  cases  where  the  corneal  portion  of  the 
membrane  of  the  aqueous  humour  is  specially  in- 
flamed, I have  observed  that  the  arrangement  of  ves- 
sels exists  quite  at  the  margin  of  the  cornea,  and  that 
no  approach  to  a distinct  white  line  intervenes  be- 
tween the  pink  zone  and  the  corneo-sclerotic  junction. 
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margin  of  tlie  cornea,  and  the  zonular  redness, 
will  cease  to  exist. 

2.  At  a very  early  period  of  the  disease 
the  aqueous  humour  becomes  cloudy — slightly 
turbid,  as  it  is  seen  to  be  in  many  acute  forms 
of  ophthalmia  ; and,  on  a careful  examination, 
it  will  probably  be  found  that  the  lining  mem- 
brane of  the  cornea  is  also  cloudy,  that  the 
polish  of  the  iris  is  impaired,  and  that  the 
pupil  has  a dull  and  smoky  appearance.  The 
deep-seated  cloudiness  of  the  cornea  cannot, 
however,  be  confounded  with  the  “ bluish- 
white,”  the  “ ground  glass,”  the  “ dew-drop,” 
the  “ glace  depolie,"  appearance  of  the  cor- 
nea, which  is  noticed  when  the  superficial 
portion  of  its  lamellar  texture  is  the  seat  of 
inflammation.  In  the  progress  of  the  disease 
a few  minute  milky  spots  are  observed  at 
various  parts  of  the  inflamed  membrane,  some- 
times upon  its  corneal  (and  when  in  this  situa- 
tion they  are  very  distinctly  seen),  sometimes 
upon  its  iridal,  and  sometimes  upon  its  cap- 
sular portions ; and  these  somewhat  dense 
spots  will  occasionally  be  surrounded  by  a 
filmy  streaky  matter,  possessing  a degree  of 
opacity,  intervening  between  that  of  the  mere 
general  muddiness  and  the  limited  densely 
opaque  spots  to  which  I have  just  referred. 
It  has  been  stated  by  Mr.  Wardrop,  that 
these  dense  spots  are  the  result  of  an  intense 
degree  of  inflammation  of  the  lamellar  texture 
of  the  cornea;  but  as  they  occur  near  and 
around  parts  of  the  inflamed  membrane,  re- 
mote from  the  cornea,  I am  rather  inclined  to 
consider  them  as  the  effects  or  products  of 
the  inflammation  of  the  serous  membrane 
merely,  such  as  occur  in  inflammation  of  the 
Same  tissue  in  other  situations.  I am  satis- 
fied, however,  that  they  are  more  manifest 
when  existing  in  the  corneal  portion  of  the 
inflamed  membrane,  and  that  when  unusually 
dense  and  extensive,  it  is  extremely  probable 
that  such  great  amount  of  opacity  is  partly 
owing  to  the  inflammation  of  a neighbouring 
portion  of  the  corneal  lamellae.  When  the 
inflammation  has  existed  for  several  days  the 
cornea  appears  prominent,  and  there  is  a 
sense  of  tension  and  undue  fulness  of  the  eye- 
ball. If  we  continue  to  trace  the  progress  of 
the  inflammation,  we  find  that  the  pupil  be- 
comes irregular,  somewhat  contracted,  and 
very  cloudy,  the  surface  of  the  iris  rough, 
unequal  and  deprived  of  its  polish,  and  that 
various  changes  take  place,  which  will  be 
hereafter  mentioned  as  the  effects  of  the 
malady. 

3.  There  is  seldom  much  intolerance  of 
light  present,  but  there  is  generally  an  in- 
creased secretion  of  tears,  but  not  to  the  same 
extent  as  may  be  noticed  in  inflammation  of 
the  lamellar  texture  of  the  cornea  or  iris. 

4.  The  condition  of  vision  is,  from  the  first, 
impaired,  and  this  defect  increases  as  the  dis- 
ease advances,  until,  aided  by  the  diminution 
in  the  size  of  the  pupil,  but  chiefly  by  various 
inflammatory  depositions,  it  may  be  wholly 
destroyed.  The  tension  of  the  globe,  the 
nebulosity  of  the  cornea,  the  turbidity  of  the 


aqueous  humour,  and  the  cloudiness  of  the 
capsular  portion  of  its  membrane,  sufficiently 
explain  the  impairment  of  sight,  even  at  an 
early  stage  of  the  malady. 

5.  The  first  sensation  of  any  approach  to 
severe  pain  arises  from  the  plenitude  of  the 
anterior  chamber,  as  manifested  by  the  pro- 
minent state  of  the  cornea,  and  the  patient’s 
account  of  his  own  sensations  ; but  the  disease 
is  rarely  attended  by  any  great  degree  of  in- 
tolerance of  light,  and  may  continue  for  a con- 
siderable period  without  occasioning  much 
suffering.  Pain  over  the  eye-brow,  and  some- 
times hemicrania,  are  complained  of,  but  it 
is  only  occasionally  that  they  acquire  any 
distressing  degree  of  severity. 

Constitutional  symptoms. — The  general  healt  h 
of  those  who  suffer  from  this  disease,  when  it 
is  idiopathic,  has,  in  general,  become  impaired 
for  some  time  before  it  occurs  ; so  that  it 
would  almost  appear  that  derangement  of  the 
health  was,  in  a certain  degree,  necessary  to 
its  existence  ; derangement  of  the  health  is 
undoubtedly  favourable  to  its  occurrence. 
The  symptoms  of  feverish  excitement,  and 
constitutional  derangement,  which  may  attend, 
or  proceed  from,  the  inflamed  condition  of  the 
eye  are  very  variable,  depending,  for  the  most 
part,  on  the  severity  of  the  ophthalmic  inflam- 
mation, its  degree  of  protraction,  and  the 
nature  of  the  remedies  employed  for  its  re- 
moval. 

Sequela. — The  distention  to  which  the  cor- 
nea is  subject  in  consequence  of  the  increased 
exhalation  from  the  inflamed  membrane,  has, 
under  my  own  observation,  occasioned  near- 
sightedness, and  conical  cornea ; but  I am  not 
aware  that  it  has  had  any  injurious  effect,  be- 
yond this,  except  such  as  relates  to  the  cloudi- 
ness of  its  lining  membrane,  and,  perhaps,  also 
of  its  innermost  layer.  The  aqueous  humour 
is,  at  first,  merely  turbid,  but  it  soon  becomes 
more  materially  changed.  I have  seen  small 
filmy  matters,  and  also  distinct  flakes  and 
globules  of  lymph  floating  about  in  it ',  and,  on 
a few  rare  occasions,  a thin  purulent  matter 
has  been  secreted.  Sometimes  the  whole 
of  the  corneal  portion  becomes  thickened,  and 
coated  with  a layer  of  lymph,  or  the  chambers 
of  the  eye  may  be  nearly  filled  with  a deposition 
of  lymph.  Sometimes  the  iritic  or  capsular 
portions  of  the  membrane  alone  are  thickened, 
and  rendered  opaque,  either  wholly  or  par- 
tially. When  the  iridal  portion  of  the  mem- 
brane of  the  aqueous  humour  becomes  opaque 
and  thickened,  the  iritic  texture  has  generally 
been  involved  in  the  inflammation,  and  its 
colour  has  undergone  some  degree  of  altera- 
tion. The  pupil  may  be  diminished,  and  ren- 
dered irregular,  by  the  formation  of  frenular 
adhesions,  passing  from  side  to  side,  or  by  the 

1 The  fixed  globules  of  lymph  noticed  in  inflam- 
mation of  the  true  iritic  texture  are  not  observed  when 
the  capsule  of  the  aqueous  humour  is  inflamed.  In 
the  former  case  the  secreted  matters  are  confined  and 
retained  by  the  enveloping  membrane ; but  in  the 
latter  instance  they  are,  if  liquid,  at  once  secreted 
into  the  chambers  of  the  eye. 
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formation  of  a filmy  opaque  membrane  within 
its  centre.  The  opacity  and  thickening,  with 
deposition  upon  the  capsular  portion  of  the 
membrane  of  the  aqueous  humour,  has  been 
sometimes  mistaken  for  the  effect  of  inflamma- 
tion of  the  anterior  hemisphere  of  the  crys- 
talline capsule.  I am  convinced  that  this 
error  is  committed  by  some  modern  writers 
of  celebrity.  It  will  be  borne  in  mind,  that 
the  secreting  polished  surface  of  the  mem- 
brane of  the  aqueous  humour  is  directed  from 
the  capsule  of  the  lens,  to  which  its  less  po- 
lished, vascular,  and  comparatively  flocculent 
surface,  is  connected  ; having  in  this  respect 
a precise  analogy  to  the  mode  in  which  the 
free,  polished,  secreting,  and  the  attached, 
flocculent,  non-secreting  surfaces  of  other  se- 
rous membranes  are  related.  A trivial  degree 
of  inflammation  of  the  capsule  of  the  lens,  just 
sufficient  to  render  its  texture  slightly  opaque, 
generally  occasions  an  increased  secretion 
within  its  cavity,  which  is  known  by  its  bulg- 
ing towards  the  pupil,  and  rendering  the  iris, 
but  not  the  cornea,  convex.  I have  many 
times  removed  a lens  surrounded  by  a thick- 
ened capsule,  and  a quantity  of  turbid  fluid ; 
but  then  the  opacity  or  layer  of  lymph- 
like matter  is  deposited  on  what  was  pre- 
viously the  polished,  secreting,  lenticular  sur- 
face of  the  capsule,  whilst  in  the  case  of  acute 
inflammation  of  the  capsular  portion  of  the 
membrane  of  the  aqueous  humour,  the  lymph- 
like matter,  when  at  all  considerable,  is 
situated  on  the  corneal,  not  the  capsular,  sur- 
face of  that  membrane.  Here,  then,  is  a 
ground  of  diagnosis  founded  on  the  products 
of  the  disease,  when  acute,  which  I am  satis- 
fied is  not  sufficiently  understood  '.  Other 
changes  in  the  membrane  of  the  aqueous  hu- 
mour, besides  those  I have  enumerated,  are 
stated  to  succeed  either  a prolonged  attack, 
or  repeated  attacks  of  inflammation  ; of  these 
I have  only  witnessed  its  conversion  into  a 
tough  cartilaginous  layer,  or  a distinct  osseous 
lamina.  These  morbid  alterations  are,  how- 
ever, exceedingly  infrequent. 

Causes. — The  causes  of  aquo-capsulitis  are, 
for  the  most  part,  the  same  as  those  which 
give  rise  to  various  other  forms  of  inflamma- 
tion of  the  eye,  and  they  will  be  referred  to 
in  detail,  in  the  article  Ophthalmia.  I have 
witnessed  the  disease  after  contusions  of  the 

1 I have  lately  attended  a girl  (Mary  Bird,  art.  13, 
residing  in  Great  Hampton  Street),  in  whom  the  dis- 
tinction referred  to  in  the  text  may  be  very  clearly 
witnessed.  There  is  a nearly  circular  opacity  within 
the  pupil,  which  is  somewhat  smaller  in  size  than 
that  aperture ; the  opacity  is  by  no  means  dense,  but 
it  is  fixed  ; a few  delicate  filaments  (which  are  scarcely 
visible  to  the  naked  eye)  are  detached  from  its  lower 
border  to  the  back  part  of  the  pupillary  margin  ; and 
the  opacity  itself  may  be  seen,  as  it  appears  to  me,  to 
be  placed  not  upon  the  lenticular  surface  of  the  crys- 
talline capsule,  but  upon  the  corneal  aspect  of  the  cap- 
sular portion  of  the  membrane  of  the  aqueous  humour. 
The  distinction  between  the  two  diseases  (inflamma- 
tion of  the  membrane  of  the  aqueous  humour,  and 
inflammation  of  the  crystalline  capsule)  may,  there- 
fore, in  respect  to  this  morbid  phenomenon,  be  beauti- 
fully observed. 


eye,  after  wounds  of  the  cornea,  and  more 
frequently  as  a consequence  of  the  operation 
of  keratonyxis ; and  on  several  occasions,  in 
children,  from  bathing  in  canals  or  shallow 
streams  of  water,  remaining  as  they  some- 
times do,  with  the  legs  immersed  in  that  fluid 
for  half  an  hour  together  during  the  middle 
of  a hot  day. 

Diagnosis. — See  inflammation  of  the  cornea, 
of  the  iris,  and  capsule  of  the  lens. 

Treatment. — In  commencing  the  treatment, 
it  is  important  to  bear  in  mind,  not  merely  the 
severity  of  the  local  symptoms,  but  the  state 
of  health  and  constitutional  vigour  of  the 
patient.  I have  subdued  the  severest  forms 
of  inflammation  of  the  membrane  of  the 
aqueous  humour  by  means  of  quinine,  with 
very  slight  alterative  doses  of  mercury, — mer- 
cury not  given  to  the  extent  of  producing  sali- 
vation— when  the  disease  has  occurred  in 
feeble  strumous  children ; and  this  plan  of 
management  I adopted  and  recommended  at 
a time  when,  as  far  as  I was  able  to  learn,  it 
was  the  customary  practice  to  treat  the  dis- 
ease by  means  of  mercury,  as  for  the  cure  of 
common  iritis '. 

If  the  patient,  though  young,  be  tolerably 
strong,  and  if  the  inflammation  be  decidedly 
acute,  it  would  be  desirable  to  apply  a few 
leeches  immediately  above  the  eye-brow,  to 
recommend&small  doses  of  mercury  in  some  of 
its  forms,  and,  with  any  suitable  combination, 
to  be  taken  until  the  mouth  is  slightly  affec- 
ted. A small  blister  should  be  applied  be- 
hind one  or  both  ears,  just  as  one  or  both 
eyes  may  happen  to  be  affected;  and  it  sel- 
dom happens  that  both  eyes  are  diseased  in 
anything  like  an  equal  degree  at  the  same 
time.  As  a local  application,  I generally  re- 
commend either  a poppy  fomentation,  an 
aqueous  solution  of  opium  (prepared  by  adding 
half-a-pint  of  boiling  water  to  four  scruples  of 
powdered  opium,  allowing  it  to  stand  for 
twenty  minutes,  then  filtering  for  use),  or  a 
weak  goulard  lotion.  I further  advise  that  a 
mustard  pediluvium  be  used  every  evening 
for  about  ten  minutes ; that  the  patient’s 
apartment  be  darkened ; and  that  the  diet  be 
of  a mild  unstimulating  character. 

The  necessity  for  bleeding,  and  for  its  repe- 
tition, will  be  determined  by  the  constitution 
of  the  patient,  the  severity  of  the  symptoms, 
and  the  influence  it  may,  if  previously  tried, 
appear  to  exert  upon  the  disease.  To  bleed 
a weak  scrofulous  child  for  the  cure  of  a 
disease  which  is  often  obstinate  in  duration, 
and  chronic  in  its  nature,  and  which,  also,  is 
often  protracted  from  the  debility  of  the  sub- 
ject in  whom  it  occurs,  is,  in  fact,  still  further 
to  prolong  its  existence.  When  extensive 
muddiness  of  the  pupil  is  present,  with  merely 
a slight  degree  of  inflammation,  and  more 
especially  if  the  neural  surface  of  the  cornea  is 
cloudy  and  opaque  by  patches,  the  best  plan  of 
management  consists  in  the  administration  of 


' Midland  Reporter,  vol.  ii.; 
vol.  viii. 
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four  or  five  grains  of  the  hydrargyrus  c.  creta 
every  evening,  with  three  or  four  grains  of  qui- 
nine, taken  in  divided  doses  during  the  day; 
and  to  these  means  may  be  advantageously 
added  the  formation  of  a small  issue  in  the 
arm.  Even  in  some  apparently  hopeless  cases, 
where  the  chambers  of  the  eye  have  been 
nearly  filled  with  lymph,  I have  occasionally 
had  an  opportunity  of  witnessing  the  restora- 
tion of  a very  useful  degree  of  vision,  by  con- 
tinuing this  plan  of  treatment,  until  the  gums 
have  become  slightly  tender  ; and  then  per- 
severing in  the  use  of  quinine,  and  the  occa- 
sional administration  of  mercury  in  smaller 
doses,  until  every  portion  of  the  lymph  has 
been  absorbed,  except  that  which  has  become 
securely  organized.  On  this  system  I have 
just  treated,  with  great  advantage,  a poor 
woman  suffering  from  this  variety  of  inflam- 
mation. The  inflammation  was  not  remark- 
ably acute,  but  the  neural  surface  of  the  cornea 
was  spotted  here  and  there  with  portions  of 
lymph.  The  persevering  administration  of 
mercury  in  a mild  form,  together  with  the 
sulphate  of  quina,  restored  to  her  a tolerably 
perfect  state  of  vision,  although  her  disease 
had  resisted  for  several  months  the  various 
plans  of  treatment  which  had  been  tried  before 
I saw  her. 

In  the  cases  of  children  who  have  been 
under  my  care,  where  the  inflammation  has 
been  somewhat  severe  and  protracted,  and 
where  the  sulphate  of  quina  has  not  been  ser- 
viceable, I have  prescribed,  with  great  advan- 
tage, an  evening  powder,  containing  five 
grains  of  mercury  with  chalk,  and  three  of 
rhubarb,  and  also  from  five  to  fifteen  drops  of 
liquor  potass®,  to  be  taken  twice  a day. 
Such  children  have  generally  had  a furred 
tongue,  foetid  breath,  and  tumid  abdomen,  so 
that,  before  commencing  the  treatment,  I 
have  thought  it  desirable  to  evacuate  the 
bowels  pretty  freely  with  castor  oil.  I have 
tried  the  internal  administration  of  iodine, 
but  it  has  not  answered  my  expectations,  al- 
though it  has  sometimes  been  useful  as  a 
collyrium.  A small  teaspoonful  of  the  follow- 
ing drops,  administered  in  water  two  or  three 
times  a day,  may  prove  serviceable  in  cases 
where  the  habit  is  sluggish,  the  pulse  slow 
and  languid,  and  where  the  upper  lip,  tips  of 
the  ears,  and  alae  of  the  nose,  are  in  a state 
of  hypertrophy : — 

]^>.  Tinct.  Iodinii,  3iss. 

Vini  Ferri,  3xivss.  Misce. 

In  adults  and  elderly  persons,  where  the 
symptoms  of  the  disease  have  not  entirely 
disappeared  after  venesection  and  the  use  of 
mercury,  and  where  quinine  and  various 
mineral  and  vegetable  tonics  have  been  pre- 
scribed in  vain,  I have  derived  advantage 
from  the  administration  of  the  carbonate  of 
iron,  or  small  doses  of  turpentine,  and  in 
other  instances  colchicum  has  produced  a very 
satisfactory  effect,  even  when  it  has  appeared 
almost  necessary  to  relinquish  in  despair  all 
further  attempts  to  relieve.  The  indications 
for  the  one  or  other  of  these  remedial  agents 


are  afforded  by  the  characters  and  peculiari- 
ties of  the  constitution. 

During  the  acute  stage  of  the  disease,  when 
the  aqueous  humour  is  especially  cloudy,  the 
cornea  tense,  and  apparently  unduly  promi- 
nent, the  tunics  of  the  eye-ball  distended, 
and  the  frontal  pain  severe,  it  has  been  sug- 
gested to  puncture  the  cornea  and  discharge 
a part  of  the  aqueous  fluid'.  The  immediate 
effects  of  this  operation  are  certainly  very 
agreeable,  but,  unfortunately,  they  are  also 
very  temporary,  whilst  the  direct  injury  in- 
flicted, and  the  pain  produced  by  this  surgical 
process,  are  very  considerable.  I do  not  now 
express  any  theoretical  objection,  but,  on  the 
contrary,  advance  an  opinion  which  has  been 
formed  after  having  repeatedly  adopted  the 
practice  I am  reluctantly  compelled  to  con- 
demn. In  the  cases  in  which  I have  evacua- 
ted the  aqueous  fluid  on  account  of  inflamma- 
tion of  its  secreting  membrane,  all  the  symp- 
toms relieved  by  the  operation  have  returned 
with  equal  and  oftentimes  increased  severity, 
in  twenty  or  thirty  hours  afterwards.  The 
pain  occasioned  by  the  operation  is  very 
severe,  for,  in  order  to  perform  it  properly, 
the  eye-ball  must  be  steadily  fixed,  and  ex- 
posed to  a pretty  strong  light.  To  do  this 
simple  operation  on  a healthy  eye  furnishes 
no  correct  guide  to  the  trouble  experienced 
when  performing  it  upon  an  organ  in  a con- 
dition of  acute  inflammation.  As,  however, 
the  practice  is  occasionally  adopted,  I shall 
give  an  account  of  the  mode  of  performing 
the  operation. 

The  patient  should  be  placed  upon  a table, 
as  for  the  operation  of  extraction,  and  it  is 
found  advisable  to  bind  up  the  eye  upon  which 
it  is  not  intended  to  operate,  as  a means  of 
steadying  its  fellow.  A cataract  needle  (sharp 
at  the  point,  flattened  and  sharp  at  the  sides, 
having  a delicate  groove  running  on  that  side 
of  it  opposed  to  the  operator,  when  intro- 
duced with  its  flat  side  directed  towards  the 
iris,  but  not  continued  quite  to  its  point,)  is 
then  to  be  passed  through  the  cornea  into 
the  anterior  chamber  for  a short  distance, 
when  the  aqueous  humour  will  spirt  through 
the  opening  it  has  made.  It  is  desirable  that 
the  instrument  be  so  made  that  that  part  of  it  a 
little  behind  its  point  shall  be  so  small  as  not 
quite  to  fill  up  the  corneal  opening,  and  that 
the  point  of  the  instrument  shall  not  project 
far  into  the  anterior  chamber,  lest  the  iris 
should  bo  entangled  and  injured.  The  punc- 
turing of  the  cornea  does  not  much  injure 
its  texture,  nor  produce  severe  pain,  but  the 
unavoidable  exposure  of  the  eye  to  light,  and 

1 This  practice  was  first  suggested  by  Dr.  Whyte, 
(Med.  and  Physical  Journal  for  March,  1802)  for  the 
relief  of  acute  inflammation  of  the  eye ; it  was,  how- 
ever, originally  recommended  by  Mr.  Wardrop,  as  a 
means  of  relieving  the  form  of  disease  under  consider- 
ation, in  addition  to  its  applicability  to  other  varieties 
of  ophthalmic  disease.  Sec  his  opinions  upon  the  sub- 
ject in  the  third  volume  of  the  Edinburgh  Med.  and 
Surgical  Journal,  and  in  the  third  and  tenth  volumes 
of  the  Mcdico-Chirurgical  Transactions. 
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the  degree  of  compression  of  the  eye  re- 
quired for  the  purpose  of  securely  fixing  it, 
occasion,  in  an  acutely  inflamed  state  of  that 
organ,  the  most  intense  anguish. 

Hitherto  I have  confined  my  remarks  to 
the  more  acute  forms  of  inflammation  of  the 
membrane  of  the  aqueous  humour,  but  there 
is  a chronic  and  also  a strumous  variety  of  the 
disease,  to  which  it  will  be  necessary  to 
refer. 

1 have  had  occasion  to  witness  a state  of 
eye  which  has  continued  for  a considerable 
time,  and  in  which  there  have  been  no  acute 
symptoms  whatever.  There  has  been  a faint 
blush  around  various  parts  of  the  cornea, — in 
some  places  extending  quite  to  its  margin,  in 
others,  terminating  a little  anterior  to  its  bor- 
der ; a few  large  trunks  within  the  sclerotica 
have  proceeded  from  the  periphery  of  the 
globe  at  its  directly  upper,  lower,  and  lateral 
parts,  forming  an  interrupted  and  faintly 
marked  and  festooned  vascular  zone  in  that 
situation.  There  has  also  been  a nebulous 
state  of  some  part  of  the  membrane  of  the 
aqueous  humour,  but  no  definite  lymph-like 
patches,  no  pain  in  the  eye  or  forehead,  and 
no  intolerance  of  light.  Sometimes  the  an- 
terior part  of  the  eye  assumes  an  appearance 
of  undue  plenitude,  but  this  is  by  no  means  of 
frequent  occurrence.  This  state  of  things 
(which  I conceive  to  be  chronic  inflammation 
of  the  membrane  of  the  aqueous  humour)  will 
sometimes  continue  for  a long  period.  Its 
mode  of  treatment  is  very  simple, — no  active 
measures  are  required ; counter-irritation  may 
be  continued  in  some  convenient  situation 
(the  back  of  the  ears  or  the  temple  are  gene- 
rally to  be  preferred)  until  the  disease  has 
nearly  disappeared  : hydrargyrus  cum  creta, 
with  rhubarb,  or  some  other  medicine  adapted 
to  the  improvement  of  the  general  health,  may 
be  administered and  it  will  be  most  desirable 
not  to  employ  the  eyes  in  any  way  requiring 
minute  vision,  nor  to  expose  them,  unpro- 
tected, to  the  influence  of  a brilliant  light. 

Strumous  inflammation  of  the  membrane  of 
the  aqueous  humour  differs  but  little  in  its 
local  characters  from  those  of  common  in- 
flammation of  this  membrane.  The  disease  is, 
however,  less  acute  in  its  symptoms,  and  gene- 
rally of  longer  duration.  Like  other  forms  of 
scrofulous  inflammation  of  the  eye,  it  is  often 
attended  with  great  photophobia  and  profuse 
lachrymation.  Under  my  own  observation  it 
has  been  successfully  treated  by  the  adminis- 
tration of  the  sulphate  of  quinine,  and  small 
doses  of  hydrargyrus  c.  creta,  given  until  the 
mouth  begins  to  be  slightly  affected.  Coun- 
ter-irritation, either  in  the  shape  of  an  issue 
iu  the  arm,  or  an  occasional  blister  behind  the 
ears,  is  serviceable,  or  a slight  degree  of  irri- 
tation mav  be  maintained  in  the  latter  situa- 
tion, by  the  infriction  of  the  tartarized  anti- 

1 To  avoid  repetition,  I purposely  abstain  from  an 
elaborate  consideration  of  various  means  of  improving 
tile  general  health  (such  as  clothing,  exercise,  air,  &c.) 
in  the  present  article. 


mony  ointment.  The  local  applications  I 
have  found  most  serviceable  have  been  a weak 
solution  of  hydriodate  of  potass  (six  grains  to 
the  half-pint  of  distilled  water),  or  the  goulard 
lotion  (prepared  by  adding  half  a drachm  of 
the  liquor  plumbi  acetatis  to  half  an  ounce  of 
the  wane  of  opium,  and  half-a-pint  of  distilled 
water). 

In  conclusion,  I would  remark  that,  like  all 
diseases  which  are  very  generally  associated 
with  derangement  of  the  health  or  defect 
of  the  constitution,  inflammation  of  the  mem- 
brane of  the  aqueous  humour  is  characterized 
by  a great  proneness  to  relapse,  when  it  has 
once  occurred,  unless  appropriate  treatment 
be  continued  for  some  time  after  the  appear- 
ances of  inflammation  have  been  dispersed, 
and  unless  great  care  be  taken  to  prevent  any 
undue  use  of  the  eye,  more  especially  by  arti- 
ficial light. 

( Richard  Middlemore.) 

ARCULUS,  Lat. ; arceau,  Fr. ; Sc/iutz- 
platte,  Ger.  A semicircular  hoop  of  wicker, 
wood,  or  strong  iron  wire,  employed  to  pro- 
tect diseased  parts  from  the  contact  of  the 
bed-coverings,  or  the  shock  of  anything  that 
may  approach  them.  These  cradles  are  in 
common  use  in  hospital  practice  in  cases  of 
fractures,  burns,  erysipelas,  &c.  Their  use 
was  once  prescribed  by  law  in  the  states  of 
the  Grand  Duke  of  Tuscany;  it  being  forbid- 
den to  nurses  to  sleep  with  their  infants  un- 
less they  protected  them  in  this  way  from 
being  overlaid  during  sleep. 

ARGENTI  NITRAS,  the  nitrate  of  sil- 
ver. The  crystallised  salt  is  almost  exclu- 
sively confined  to  internal  administration.  In 
the  fused  form,  lunar  caustic,  (nitrate  d’ Argent 
fondu,  pierre  infernale,  Fr. ; Geschmolzenes  sal- 
petersaures  Silver,  der  Hdllenstein,  Ger.  ;)  it 
ranks  as  one  of  the  most  generally  useful 
applications  employed  in  surgery.  Both  as 
an  escharotic  and  a stimulant  its  effects  can 
be  nicely  graduated  ; the  pain  arising  from  it 
is  in  general  slight,  and  of  short  duration  ; yet 
it  acts  promptly  and  decisively,  at  the  same 
time  that  its  chemical  operation  upon  a part 
renders  absorption  impossible.  The  nitrate  of 
silver  is  not,  however,  to  be  regarded  merely  in 
the  above-mentioned  characters,  since  it  exer- 
cises a marked  influence,  as  Mr.  Higginbottom 
has  shown,  in  the  resolution  of  superficial  in- 
flammation, exemplified  in  the  effects  produced 
by  it  on  congested  vessels  of  the  conjunctiva 
and  other  mucous  membranes,  and  in  the 
power  it  sometimes  exhibits  of  arresting  erra- 
tic erysipelas  and  inflammation  of  the  ab- 
sorbents. This  seems  rather  to  depend  on 
its  astringent  or  tonic  properties,  or  on  some 
peculiar  power  exercised  by  it  on  the  capilla- 
ries ; perhaps,  in  some  measure,  on  the  serous 
effusion  and  vesication  it  excites. 

It  is  employed  externally  in  the  solid  form 
or  in  a state  of  solution. 

For  convenience  of  manipulation,  the  solid 
stick  or  cylinder  of  nitrate  of  silver  is  securely 
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fixed  in  a silver  tube  or  case  with  a handle 
attached  to  it.  If  the  surface  to  which  it  is 
about  to  be  applied  is  dry,  it  must  be  moist- 
ened ; the  nitrate  is  then  passed  over  it  with 
more  or  less  rapidity  and  frequency  according 
to  the  sensibility  of  the  part,  or  the  effect  we 
are  desirous  of  producing,  leaving  the  surface 
exposed,  wherever  that  is  possible,  until  it  is 
dry.  The  eschar,  or  pellicle,  resulting  is 
superficial  on  the  skin,  and  still  more  so  on 
the  mucous  membranes : in  the  former  case 
it  gradually  changes  from  a light  silvery  hue 
to  black  ; and  unless  much  vesication  has  been 
excited,  separates  from  the  cutis,  and  peels 
off  about  the  fifth  or  sixth  day. 

The  solution  is  best  applied  by  means  of  a 
camel’s  hair  brush  or  a fine  pencil  of  lint ; for 
conveying  it  to  the  back  of  the  fauces,  pha- 
rynx, &c.,  the  sponge  attached  to  the  probang 
is  well  adapted. 

The  solid  lunar  caustic  is  most  commonly 
resorted  to  for  the  purposes  of  repressing 
exuberant  granulations,  suspending  the  pro- 
gress of  certain  gangrenous  affections,  destroy- 
ing warts,  corns,  condylomata,  &c.,  and  re- 
moving the  callous  edges  of  indolent  ulcers, 
to  the  surface  of  which  it  is  also  applied  with 
the  view  of  inducing  cicatrization.  (See  art. 
Ulcers.) 

A coating  formed  by  it  over  excoriations 
of  the  skin  of  the  sacrum,  in  bedridden  pa- 
tients, affords  an  excellent  defence  to  the 
abraded  surface,  which  will  frequently  cica- 
trize beneath  it. 

A similar  treatment  of  superficial  burns  and 
scalds  has  long  been  successfully  followed  by 
Dr.  Fricke  at  the  General  Hospital  of  Ham- 
burg. 

It  is  employed  with  advantage  in  chronic 
inflammation  of  the  conjunctiva,  in  ulceration 
of  the  margin  of  the  eyelids,  and  in  ulcera- 
tions of  the  cornea,  with  or  without  protru- 
sion of  the  iris  ; the  precaution  of  immediately 
letting  fall  a drop  of  sweet  oil  upon  the  spot 
will  prevent  its  diffusion  over  the  rest  of  the 
organ. 

It  is  serviceable  in  checking  the  ravages  of 
lupus  and  cancerous  ulcerations  of  the  face  ; 
and  will  be  found  useful  in  all  inveterate 
ulcerations,  as  those,  for  instance,  which  occur 
about  the  nails.  Mr.  Higginbottom  strongly 
recommends  it  in  the  early  stage  of  whitlow, 
and  even  after  suppuration  has  taken  place, 
first  evacuating  the  matter.  Also  in  House- 
maid’s Knee  (inflammation  of  the  bursa  mu- 
cosa of  the  patella).  In  all  cases  of  abscess, 
however,  the  coating  produced  by  nitrate  of 
silver  is  likely  to  be  injurious,  by  impeding  the 
progress  of  the  pus  towards  the  surface,  and 
causing  it  to  burrow  in  search  of  a distant 
outlet. 

The  propriety  of  its  application  to  chancres 
is  disputed  by  some  practitioners,  although 
strongly  insisted  upon  by  others.  (See  Syphi- 
lis.) Dr.  Fricke,  of  Hamburg,  is  an  advo- 
cate for  its  employment  in  the  form  of  an 
ointment,  which  is  left  in  contact  with  the 
sore  for  two  or  three  days.  His  formula  is  as 


follows: — Argent.  Nitr.  Cryst.  pulv.  9ss. 
Ung.  Zinci  3ij.  Bals,  Peruv.  3ss.  rq,  diligen- 
ter. 

In  croup,  and  especially  in  chronic  inflamma- 
tion of  the  mucous  membranes  of  the  fauces,  pha- 
rynx, and  nasal  fossae  accompanied  by  adherent 
sloughs  or  false  membranes,  its  use  is  attended 
with  very  beneficial  results  ; the  adventitious 
surface  becomes  dry,  separates,  and  leaves  the 
membrane  beneath  healthy.  Of  its  successful 
application,  with  similar  views,  in  thickening 
of  the  membrane  lining  the  meatus  auditorius 
externus,  Mr.  Earle  has  reported  instances  in 
the  Medico-Chirurg.  Trans,  vol.  x. 

Aphthous  ulcerations  of  the  mouth,  also, 
heal  readily  under  its  influence. 

In  the  treatment  of  stricture  of  the  urethra, 
the  success  obtained  by  Hunter,  Home,  and 
Whately,  in  this  country,  and  by  Ducamp, 
Lallemand,  and  others,  on  the  Continent,  have 
established  its  claim  to  merits  of  a high  order. 
(See  Stricture.) 

M.  Desportes  has  been  led  by  analogy  to 
apply  it  to  the  cure  of  obstructions  of  the 
nasal  duct. 

By  destroying  their  edges,  or  internal 
lining,  and  surrounding  their  orifices  with  an 
eschar,  the  nitrate  of  silver  will  often  bring 
about  the  contraction  and  cicatrization  of  fis- 
tulous openings.  We  may  rely  upon  it,  in 
the  majority  of  cases,  for  suppressing  pro- 
longed haemorrhage  from  leech-bites,  or  from 
the  gums  after  extraction  of  teeth  ; and,  in 
solution,  it  is  frequently  efficacious  in  putting 
a stop  to  chronic  haemorrhages. 

Solutions  of  various  strength  are  used  as 
injections  in  gonorrhoea  and  leucorrhcea ; also, 
in  puriform  discharges  from  the  meatus  audi- 
torius, ascertaining  first,  that  the  membrana 
tympani  be  sound  ; as  an  application  to  the 
excoriated  nipples  of  nursing  mothers,  in  which 
it  affords  immediate  and  permanent  relief ; 
and  as  collyria  in  superficial  inflammations  of 
the  eye.  (See  articles  on  those  subjects.) 

( Henry  T.  Chapman .) 

ARM,  BEND  OF.  Under  this  title  will  be 
described  the  elbow-joint  and  all  the  important 
surrounding  parts  which  are  within  the  arbi- 
trary limits  of  about  two  inches  above,  and 
two  inches  below,  the  centre  of  that  articu- 
lation. Many  objections  may  be  made  to  the 
words  which  head  this  article  ; nevertheless 
they  appear  to  us  less  objectionable  than  most 
others.  In  fact  there  is  great  difficulty  in 
finding  appropriate  denominations  for  this 
branch  of  surgical  science,  owing  partly  to 
the  want  of  precision  in  many  of  our  English 
anatomical  expressions.  Some  might  pre- 
fer calling  this  portion  of  the  upper  limb  “ the 
region  of  the  elbow  this  name,  however, 
has  been  very  differently  and  very  improperly 
used ; its  strict  anatomical  meaning  is  the 
back  part  of  the  arm-joint,  formed  principally 
by  the  posterior  and  superior  extremity  of 
the  ulna.  Thus  William  Cowper  1 speaks  of 

1 Myotomia  Reformat!,  p.  177.  Loudon,  1724. 
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“ the  olecranon,  or  elbow.”  Most  authors 
follow  this  example,  and  employ  the  phrases, 
“ bend  of  the  elbow-joint “ bend  of  the 
elbow2,”  “front  of  the  elbow  3,”&c.,  to  denote 
the  fore-part  of  the  arm-joint.  Some  authors 
apply  the  word  “ elbow”  incorrectly,  as  thus  : 
“ all  recent  dislocations  of  the  elbow 4,”  which 
agrees  exactly  with  Dr.  S.  Johnson’s  5 singu- 
lar definition  of  “ elbow," — “ the  next  joint  or 
curvature  of  the  arm  below  the  shoulder.” 
The  best  continental  writers  seem  also  to  have 
experienced  some  difficulty  in  choosing  terms 
for  defining  this  region  : hence  they  differ 
considerably.  M.  Gerdy  c,  for  instance,  in  his 
interesting  and  laborious  work,  has  described 
the  superficial  parts  of  the  bend  of  the  arm  in 
his  chapter  “ On  the  articulation  of  the  elbow.” 
M.  Velpeau  7,  in  the  last  edition  of  his  surgi- 
cal treatise,  makes  a “ humero-cubital  region,” 
which  he  divides  into  two  sections  ; the  one 
is  the  bend  of  the  arm,  or  the  fore  part  of  the 
limb  ; the  other  is  the  elbow,  or  the  back 
part,  which  comprises  the  two  tuberosities  of 
the  condyles  of  the  os  humeri,  the  olecranon, 
and  the  parts  situated  upon  or  around  these 
points.  M.  Blandin 8,  whose  work,  if  not  the 
best  upon  this  matter,  is  certainly  the  most 
surgical  and  practical,  describes  this  part  un- 
der the  head  of  “ region  of  the  elbow.”  M. 
A.  Berard 9 has  adopted  the  same  plan,  and 
M.  Malgaigne10,  in  his  new  volumes,  approves 
of  that  arrangement,  but  calls  its  posterior 
surface  the  “ olecranion  region.”  M.  H.  M. 
Edwards 11  has  improperly  confounded  this 
important  region  with  the  arm  and  fore-arm, 
in  his  “ middle  region  of  the  arm.”  Mr. 
Lizars,  in  his  little  book,  which  is  entirely 
anatomical,  nearly  follows  the  same  order, 
making  no  separate  region  for  the  elbow,  but 
describing  it  in  his  “ anterior  and  posterior 
brachial  regions 12.  B.  G.  Seiler,  the  distin- 
guished anatomist  of  Dresden,  has  also  spoken 
of  this  region  when  treating  generally  of 
the  “ anatomia  extremitatum 13.”  The  thesis 


1 The  Elements  of  Anatomy,  by  Dr.  Jones  Quain, 
p.  330.  London,  1836. 

2 Dublin  Dissector,  p.  117  ; a very  good  manual  of 
Anatomy,  by  R.  Harrison.  1836. 

3 Dr.  Todd’s  Cyclopaedia  of  Anatomy  and  Phys. 
Art.  Arm,  p.  217 ; by  John  Hart. 

4 Cooper’s  Dictionary  of  Practical  Surgery,  p.  403. 
London,  1830. 

5 English  Dictionary,  fol.  ed. 

6 Anatomie  des  Formes  Exterieures  du  Corps  Hu- 
main,  p.  180.  Paris,  1829.  “ De  l’articulation  du 
coude.” 

7 Traite  Complet  d’Anatomie  Chirurgicale,  tome  ii. 
p.  411.  Paris,  1837.  3rd  Edition. 

^Traite  d’Anatomie  Topographique,  p.  515.  Paris, 

9 Dictionnaire  dc  Medecinc,  2de  Edition,  tome  ix. 
p.  204.  Art.  Coude. 

10  Traite  d’Anatomie  Chirurgicale  et  de  Chirurgie 
Exnernncntale,  tome  ii.  p.  441.  Paris,  1838. 

Manucl  d’Anatomie  Chirurgicale,  p.  272.  Paris, 


12  Heads  of  Demonstrations  on  Regional  Anatomy, 
p.  111.  Edinburgh,  1836. 

13  Page  22  of  his  Commcntatio  Primas  Lineas  Prte- 
lectionum  Anatomise  Chirurgica:  complectens,  Ac. 
Vitebcrgae,  1802. 


quoted  in  the  note,  like  Lizar’s  little  book, 
gives  a sort  of  catalogue  of  the  subjects,  com- 
prehending surgery  as  well  as  anatomy,  which 
should  enter  into  a course  of  lectures  upon 
this  matter.  This  modest  and  learned  pro- 
duction, which  I have  never  seen  noticed  by 
any  writer,  shows  that  its  author  was  perfectly 
aware,  even  at  that  early  period  of  his  career, 
of  the  utility  of  surgical  anatomy,  and  how  it 
ought  to  be  prosecuted  to  become  useful  to 
the  surgeon.  Indeed  it  is  surprising  that 
Seiler’s  “ Outlines”  did  not  stimulate  his  labo- 
rious countrymen  to  complete  a work  upon 
that  plan.  To  this  day,  however,  no  such 
treatise  of  any  importance  has  appeared  in 
Germany.  In  England,  France,  and  America 
surgical  anatomy  has  been  cultivated  more 
extensively,  as  well  as  more  successfully ; a 
circumstance  which  may  reasonably  be  ex- 
plained by  surgery  being  more  advanced  in 
those  countries  than  elsewhere.  Without 
endeavouring  to  prove  the  impropriety  of 
many  of  the  denominations  which  have  been 
used  by  the  able  writers  above  mentioned,  it 
is  sufficient  to  know  that  they  have  all  given 
a more  or  less  comprehensive  description  of 
this  region ; and  as  we  strongly  recommend 
the  perusal  of  these  works  for  the  valuable 
information  they  contain,  we  shall  make  a 
point  of  correcting  any  errors  which  may 
have  escaped  their  authors. 

The  arm,  on  account  of  its  being  constantly 
in  action  in  the  various  pursuits  of  pleasure 
or  of  toil,  and  also  on  account  of  its  peculiar 
situation,  detached  from  the  body,  and  in- 
creasing its  lateral  dimensions,  is  continually 
exposed  to  injury.  The  bend  of  the  arm,  in 
particular,  claims  the  student’s  care,  as  the 
region  in  which  his  anatomical  skill  is  gene- 
rally first  tested  in  the  operation  of  bleeding  ; 
it  being  considered  a fair  and  easy  trial  for 
his  young  hand,  although  no  operation  is  at 
times  more  trying,  or  more  liable  to  be  fol- 
lowed by  serious  consequences.  The  bend 
of  the  arm  is  also  the  seat  of  a number  of 
diseases,  often  very  complicated  in  their  na- 
ture, and  requiring  great  attention  and  manual 
dexterity  from  the  surgeon  ; and  on  these 
grounds,  therefore,  the  greatest  care  ought 
to  be  bestowed  on  the  description  of  this 
region.  The  outward  forms,  so  worthy  of 
being  thoroughly  studied  by  the  practical 
surgeon,  and  which  nevertheless  have  been  so 
greatly  neglected,  and  so  imperfectly  under- 
stood, we  shall  also  endeavour  to  explain. 

As  this  region  varies  its  form  with  every 
change  of  position,  the  type  of  our  descrip- 
tion will  be  the  arm  extended,  and  the  hand 
in  complete  supination  ; this  being  also  the 
position  of  the  limb  during  the  performance 
of  most  surgical  operations  in  that  part.  There 
are  four  sides  or  surfaces  to  this  region  : — 
the  anterior,  or  bicipital  ; the  posterior,  or 
olecranial ; the  external,  or  radial  ; the  in- 
ternal, or  ulnar.  The  bend  of  the  arm  pre- 
sents great  variety  in  form,  size,  and  propor- 
tions, at  different  periods  of  life.  Thus  the 
three  stage3  of  infancy,  full  growth,  and  old 
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age  have  each  its  peculiarities,  which,  for  the 
acute  observer  of  the  human  form,  are  suffi- 
cient to  distinguish  them  from  each  other. 
The  divers  pursuits  of  mankind  likewise  pro- 
duce many  changes  which  are  not  without 
interest.  The  difference  of  sex  is  another 
great  cause  of  diversity  in  the  form  of  this 
region ; but  as  it  would  be  impossible  to  do 
justice  to  these  points  without  incurring  the 
blame  of  treating  the  subject  more  for  the 
artist  than  for  the  surgeon,  we  shall  content 
ourselves  with  pointing  out  the  most  impor- 
tant practical  bearings  connected  with  them, 
taking  our  description  from  the  male  adult 
arm,  in  which  nearly  all  the  parts  are  upon 
a larger  scale,  and  more  palpable  to  the  ana- 
tomist than  in  the  other  periods  of  life,  or  in 
the  other  sex. 

The  bend  of  the  arm,  especially  in  the  male, 
has  a somewhat  irregular  shape,  presenting 
several  prominences  and  depressions.  The 
antero-posterior  diameter  is  much  less  than 
the  lateral  or  transverse,  which  reaches  from 
the  radial  to  the  ulnar  side.  The  fore-part, 
or  front  surface  of  this  region  is  flattened  or 
hollowed  about  its  middle  ; the  posterior  and 
lateral  sides,  on  the  contrary,  are  convex. 
The  middle  anterior  depression  is  of  a tri- 
angular shape,  more  so  when  the  integuments 
are  removed,  and  contains  the  most  impor- 
tant parts  in  this  region.  This  depression  is 
continued  up  the  arm  on  each  side  of  the 
biceps,  and  gives  that  flattened  shape  in  the 
male  arm  which  is  scarcely  perceptible  in 
females,  owing  to  their  osseous  and  muscular 
systems  being  less  developed,  and  to  the 
greater  abundance  of  adipose  substance,  which 
fills  up  all  the  depressions,  and  gives  their 
limbs  that  beautiful  rotundity  which  consti- 
tutes the  peculiar  charm  and  grace  of  the 
female  form.  The  posterior  side  of  this  re- 
gion forms  the  elbow  ; in  its  middle  a bony 
projection,  called  the  olecranon,  may  always 
be  seen  or  felt.  The  external  or  radial  side 
extends  from  the  middle  depression,  is  con- 
vex, and  surrounds  the  radius ; it  projects 
much  beyond  the  outer  line  of  the  arm,  which 
makes  the  upper  part  of  the  fore-arm  much 
wider  than  the  arm  itself.  The  inner  or  ul- 
nar side  also  commences  from  the  middle 
anterior  hollow  of  this  region,  is  likewise 
convex,  and  presents  a bony  prominence, 
called  the  tuberosity  of  the  inner  condyle  of 
the  os  humeri,  which  is  always  visible,  or 
easily  felt  by  the  fingers,  and  gives  great  cha- 
racter to  the  male  arm.  On  each  side  of  the 
olecranon  are  two  distinct  and  well-marked 
depressions  or  furrows,  which  may  be  deno- 
minated the  radial  and  ulnar  depressions  ; but 
their  description  will  be  more  fully  given 
when  the  deeper  parts  are  examined.  There 
are  also  some  other  furrows,  which  merit  no- 
tice, and  will  be  explained  hereafter.  These 
outward  forms  have  rarely  been  correctly 
delineated  by  the  great  masters  of  painting  ; 
however,  some  of  the  modern  French  school, 
and  we  must  place  David,  Ingres,  and  De  la 
Roche  among  the  first,  have  given  the  most 


splendid  specimens  of  correct  anatomical 
drawing  l. 

The  skin  at  the  anterior  surface  of  the 
bend  of  the  arm  is  very  thin  and  smooth, 
contains  merely  fine  small  hairs,  and  presents 
a number  of  transverse  folds  or  lines,  caused, 
as  at  the  knee,  foot,  w'rist,  &c.,  by  the  con- 
tinual flexion,  or  bending  of  the  part.  In  fat 
persons,  in  women,  and  in  young  children, 
there  are  one  or  two  well-marked  lines,  which 
extend  across  this  region.  Owing  to  the 
delicate  nature  of  the  skin  in  this  place,  the 
veins  are  frequently  perceptible,  by  their 
colour  appearing  through  the  integuments, 
and  by  their  rising  above  the  surface,  and 
thus  marking  their  course.  The  skin  is  thin- 
nest at  the  middle  of  this  region,  becoming 
somewhat  thicker  as  it  proceeds  from  this 
spot  : here,  also,  it  is  more  vascular,  and  con- 
tains a greater  number  of  superficial  nerves, 
which  are  principally  branches  of  the  inter- 
costal and  musculo-cutaneous  nerves,  than  at 
the  other  sides  of  this  region.  The  delicacy 
of  its  texture  may  help  to  explain  the  fre- 
quency with  which  many  diseases,  such,  for 
instance,  as  herpes,  ezeema  rubrum,  and 
prurigo,  manifest  themselves  in  this  part. 
That  singular  insect,  the  acarus  scabei,  seems 
to  show  a decided  predilection  for  this  situ- 
ation. During  the  extended  state  of  the 
arm,  although  the  skin  is  not  very  loose,  it 
may  nevertheless  be  pinched  up  into  folds. 
At  the  posterior  surface,  or  elbow,  it  presents 
a number  of  small  irregular  folds,  which  are 
most  marked  in  strong  men,  and  in  whom  the 
olecranon  is  always  very  prominent.  The 
cuticle  is  very  rough  to  the  touch,  owing, 
apparently,  to  a scaly  state  of  the  epidermis. 
When  the  fore-arm  is  bent  upon  the  arm,  this 
rough  surface  becomes  quite  smooth  and  tense, 
and  is  generally  tinted  with  a reddish  hue. 
During  the  extended  state  of  the  limb,  the 
fingers  may  grasp  a large  fold  of  the  skin, 
but  by  pulling  it,  even  forcibly,  no  tension  of 
the  integuments  in  front  of  this  region  can  be 
produced  : this  is  explained  by  the  strong 
adhesion  of  the  skin  to  the  fibro-cellular  sheath 
which  surrounds  the  bursa  mucosa,  and  at- 
taches itself  to  the  olecranon,  and  to  the 
tuberosity  of  the  condyle  of  the  os  humeri. 
This  fact  equally  accounts  for  large  tumours 
in  this  region  not  affecting  the  skin  in  front 
of  the  arm.  Owing  to  these  adhesions  of  the 
skin  to  the  fixed  points  beneath,  it  is  impor- 
tant in  all  surgical  operations  to  remove  as 
little  of  it  as  possible,  as  otherwise  there 

1 Girodet’s  picture  of  the  “ Deluge”  is  a sort  of 
view  of  the  three  great  varieties  in  the  human  form. 
Here  we  see  the  aged  father’s  sinewy  arm  clasping  the 
neck  of  his  athletic  son,  who  bears  him  upon  his  back, 
while  the  son’s  right  arm  saves  his  fair  companion 
from  a watery  grave  : a young  hoy  and  a bahe,  sup- 
ported by  their  mother’s  arms,  complete  this  well- 
drawn  group.  Among  the  Grecian  statues  there  arc  a 
great  many  astonishing  representations  of  this  difficult 
region  ; none,  perhaps,  are  more  perfect  than  those  of 
the  “ Knife  Grinder”  and  the  “ Boxers”  of  the  Tri- 
bune, the  “ Dying  Gladiator”  of  the  Capitol,  and  the 
“ Gladiateur  Combattant”  of  the  Louvre. 
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would  be  great  difficulty  in  bringing  the  lips 
of  the  wound  together.  On  the  outer  or 
radial  side  the  skin  is  thicker,  and  mostly 
covered  with  hairs  ; on  the  ulnar  side  the  skin 
is  soft  and  thin.  By  pinching  up  a fold,  and 
pulling  it  forwards,  it  will  be  found  to  connect 
itself  to  the  tuberosity  of  the  inner  condyle 
of  the  humerus. 

Immediately  underneath  the  skin,  and  ad- 
herent to  it,  is  a very  important  layer  of  adi- 
pose tissue,  which  presents  many  points  wor- 
thy  our  notice.  It  is  generally,  though  erro- 
neously described  as  surrounding  the  bend  of 
the  arm.  It  abounds  chiefly  in  the  front  of 
this  region,  and  is  most  developed  in  young 
children  and  females.  In  this  situation  it 
forms  a sort  of  cushion,  which  covers  the 
veins,  and  frequently  prevents  their  being 
seen  ; by  its  softness  and  yielding  nature  it 
must  likewise  prevent  any  sudden  or  undue 
pressure  upon  the  nerves  and  blood  vessels, 
and  in  the  same  way  diminish  the  ill  effects 
of  violent  muscular  contractions.  From  the 
abundance  of  adipose  tissue,  especially  in 
j females,  the  surgeon  often  finds  great  diffi- 
culty in  performing  venesection.  Sometimes 
a small  quantity  of  fat  protrudes  through  the 
puncture  made  by  the  lancet,  which  prevents 
| the  proper  flow  of  blood,  causes  thrombus, 
and  is  often  followed  by  slight  suppuration  of 
the  wround.  When  this  accident  occurs,  the 
surgeon  should  be  particular  in  returning  the 
protruded  part,  or  to  remove  it  by  cutting  it 
away  with  the  blade  of  his  lancet,  and  close 
up  the  wound  carefully.  The  posterior  sur- 
face of  this  region,  or  elbow,  contains  very 
little  fat ; and  why  this  difference  ? Is  it  not 
I because  there  are  here  no  important  parts 
to  guard!  We  never  see,  even  in  nature’s 
sports,  any  large  vein  or  artery  passing  super- 
ficially in  this  course,  and  requiring  protec- 
tion. The  ulnar  nerve  can  hardly  be  con- 
sidered an  exception  ; it  is  not  strictly  super- 
ficial ; it  lies  in  a groove,  which  is  well  pro- 
tected by  two  bony  projections.  An  accu- 
mulation of  adipose  tissue,  far  from  improving 
the  structure  of  this  part,  might  produce  con- 
siderable impediment  to  the  free  motions  of 
the  elbow-joint,  and  be  the  source  of  numerous 
diseases. 

Nevertheless  the  skin  at  the  elbow  evi- 
dently requires  particular  protection,  to  pre- 
vent its  being  frequently  bruised  by  sudden 
! and  violent  pressure  against  the  hard  and  re- 
sisting surface  of  the  olecranon.  This  is  done  bjr 
means  of  a bursa  mucosa,  which  allows  great  mo- 
bility of  the  skin,  and  effectually  prevents  many 
i injuries  that  otherwise  must  occur  from  blows, 
&c.  The  adipose  tissue,  which  is  found  in 
abundance  at  the  lower  and  back  part  of  the 
> arm,  almost  suddenly  disappears  opposite  the 
upper  end  of  the  ulna ; hence,  also,  in  cor- 
pulent persons,  instead  of  the  olecranon  form- 
ing a slight  and  natural  projection  when  the 
limb  is  extended,  a hollow  is  observed,  the  fat 
! accumulating  around  that  projection,  and  rising 
i above  its  surface.  In  several  other  points  of 
this  region  the  fat  is  also  scanty,  particularly 


upon  the  external  condyle  of  the  humerus, 
and  opposite  the  head  of  the  radius.  This 
might  also  appear  an  imperfection  in  the  con- 
formation of  the  limb.  It  must  be  remem- 
bered, however,  that  these  bony  surfaces  are 
round  and  smooth,  and  allow  the  skin  to  roll 
over  them  with  the  greatest  ease,  without 
even  the  assistance  of  a synovial  membrane. 
This  almost  total  absence  of  fat  opposite  the 
articulation  of  the  head  of  the  radius  is  in  a 
great  measure  the  cause  of  that  depression, 
called  in  popular  language  the  “ dimple  of  the 
arm,”  which  in  babes  is  only  large  enough  to 
contain  a pea.  In  females  of  fine  mould  it  is 
much  larger,  and  gives  a peculiar  charm  to 
the  arm  it  adorns.  M.  Gerdy  (Op.  cit.  p. 
187)  has  not  rightly  explained  the  cause  of 
this  depression.  He  attributes  it  almost  en- 
tirely to  the  muscular  radial  eminence.  Owing 
to  the  want  of  adipose  tissue,  the  surgeon 
should  avoid  applying  much  pressure  upon  the 
integuments  in  these  situations,  lest  their 
vitality  should  be  destroyed.  The  radial 
dimple  may  be  filled  up  by  the  head  of  the 
radius  when  dislocated  backwards,  and  the 
skin  may  be  exposed  to  ulceration  by  that 
bone  pressing  against  it.  The  tuberosity  of 
the  inner  condyle  of  the  humerus  is  another 
point  where  no  fat  is  observed  ; a soft  cellulo- 
fibrous  substance  occupies  its  place,  and  assists 
the  skin  in  sliding  over  it.  This  displacement 
of  the  skin  is  easily  seen  during  flexion  of  the 
limb,  by  marking  it  with  ink,  and  following  its 
displacement  with  the  eye. 

The  adipose  substance  in  front  of  this 
region  is  frequently  the  seat  of  various  forms 
of  inflammation,  especially  phlegmonous  ery- 
sipelas following  venesection.  Sometimes 
suppuration  affects  the  fat  which  surrounds 
the  veins  in  the  form  of  canals.  The  matter 
may  be  pressed  out  of  the  wound  made  by 
the  lancet,  and  has  often  been  supposed  to 
proceed  from  the  veins  themselves. 

Lipomatous  tumours  are  sometimes  met 
with  in  front  of  the  region  of  the  elbow  : 
their  removal  requires  great  prudence.  In 
fact  the  surgeon  ought  never  to  make  an  inci- 
sion in  this  situation  without  first  applying  a 
bandage  round  the  arm  as  if  he  were  going  to 
bleed  the  patient.  He  will  thus  be  able  to 
mark  down  with  ink,  if  he  thinks  proper,  the 
exact  course  of  the  larger  veins  ; indeed  this 
precaution  should  always  be  resorted  to  when- 
ever an  operation  is  performed  upon  parts 
where  the  most  perfect  knowledge  of  anatomy 
cannot,  either  from  irregularity  in  the  organs, 
or  from  various  displacements  by  tumours  or 
other  diseases,  avail  in  establishing  their  pre- 
cise situations.  I have  several  times  witnessed 
the  value  of  this  practical  truth.  A patient 
with  abscess  of  the  neck  came  under  M.  Lis- 
franc’s  care  at  the  hospital  of  “ La  Pitie.” 
This  gentleman  gave  a lecture  upon  the 
safest  manner  of  opening  such  tumours,  when 
surrounded  by  important  organs.  He  did  not 
tell  his  pupils  to  endeavour  to  note  down  the 
precise  course  of  the  large  veins.  He  ordered 
his  assistant  to  plunge  the  bistoury  into  this 
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abscess,  which  was  immediately  followed  by 
a gush  of  venous  blood.  The  external  jugu- 
lar vein  was  injured  : an  accident  which  might 
perhaps  have  been  avoided  by  the  simple  pre- 
caution indicated  above. 

A thin  superficial  cellular  fascia  lies  imme- 
diately beneath  the  layer  of  adipose  sub- 
stance, covering  the  veins  and  subcutaneous 
nerves,  and  united  to  the  common  aponeurotic 
sheath  by  fine  cellular  tissue.  This  superficial 
fascia  is  not  always  very  distinct  ; it  is  seldom 
strong  : nevertheless  it  merits  notice,  as  will 
be  shown  when  the  veins  are  described. 

The  veins  in  front  of  this  region  are  very 
irregular,  and  seldom  represented  alike  in 
anatomical  drawings.  Their  names  even  have 
often  been  changed.  The  principal  varieties 
in  these  vessels  may  be  classed  in  the  follow- 
ing order  : — 1st,  The  veins  in  both  arms  are 
rarely  alike.  2ndly,  They  may  be  more  nu- 
merous than  usual,  and  then  the  larger  trunks 
will  be  found  smaller  than  natural ; or  they 
may  be  diminished  1 in  number,  but  larger 
than  ordinarily.  3rdly,  They  may  be  regu- 
lar as  to  number,  but  changed  in  their  posi- 
tions. 4thly,  Or  they  may  be  irregular  in 
number,  in  position,  and  in  size.  The  cuta- 
neous and  subcutaneous  veins  of  the  arm  (as 
well  as  of  every  other  part  of  the  body)  can 
be  beautifully  injected  by  the  medium  of  the 
aorta,  or  brachial  artery.  I lately  saw,  at 
Lcipsic,  a splendid  preparation  made  in  this 
way,  and  under  the  direction  of  that  distin- 
guished anatomist,  Prof.  E.  H.  Weber. 

Fig.  108. 
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This  sketch  represents  several  common  varieties  in  the 
number  and  position  of  the  veins  and  musculo-cu- 
laneous  nerves.  The  median  basilic  vein  will  be  seen 
to  follow  nearly  the  course  of  the  brachial  artery, 
a , The  biceps  muscle  of  the  right  arm.  b , The  biceps 
tendon  giving  off  the  “ fascia  tendinosa,"  c c c,  which 
has  been  opened  to  shoiv  the  exact  situation  of  the 
brachial  artery  s,  and  median  nerve  r.  d,  Supinator 
radii  longus.  e,  Brachialis  intemus  muscle , which 
sends  off  an  aponeurotic  expansion  in  this  situation, 
f The  tuberosity  of  the  inner  condyle  of  the  os  humeri, 
g,  The  common  aponeurotic  sheath  of  the  fore-arm 
which,  in  this  point,  covers  the  pronator.  It,  Teres 

1 Sec  Fig.  1. 


muscle,  h,  The  triceps  muscle,  i.  The  basilic,  or 
“ axillaria  externa"  vein,  j , The  cubital  or  ulnar  vein. 

k,  The  median  basilic  vein,  or  mediana  communis. 

l,  The  point  wlwre  the  “ vena  communicans"  joins  the 
radial  vein  m,  and  the  median  basilic,  and  cephalic 
vein,  which,  in  this  arm,  was  entirely  wanting,  n, 
The  external  musculo-cutaneous  nerve , which  is  al- 
most constantly  regular  in  its  situation,  o.  Outer 
branch  of  the  internal  musculo-cutaneous  nerve,  p, 
and  q,  Inner  branches  of  the  same  nerve  passing 
before  and  behind  the  veins,  r.  Median  nerve,  s. 
Brachial  artery. 

Great  confusion  in  the  names  of  these  veins 
has  been  caused  by  modern  writers  changing 
the  old  nomenclature,  and  sometimes  by  ap- 
plying the  same  name  to  very  different  veins. 
Dr.  Jones  Quain  has  given  a confused  de- 
scription of  these  vessels  in  his  manual  of 
Anatomy  (p.  579).  He  dislikes  the  terms 
“ basilic  and  cephalic,”  “ which  serve  no  useful 
purpose."  It  is  somewhat  singular  that  this 
anatomist  should  have  chosen  an  irregular 
distribution  of  these  veins  in  his  collection  of 
drawings  J,  which  a student  might  in  vain  en- 
deavour to  understand  by  referring  to  the 
above-named  manual. 

As  the  student  may  frequently  be  perplexed 
when  he  refers  to  different  writers  for  a com- 
plete knowledge  of  these  veins,  we  shall 
briefly  explain  these  difficulties.  The  nomen- 
clature of  these  vessels  was  formerly  very 
simple.  Thus  that  able  anatomist,  Camper, 
has  given  an  excellent  description  of  the  su- 
perficial veins  and  nerves  of  the  arm,  and  has 
enriched  his  work  with  two  beautiful  line-en- 
gravings, which  represent  these  parts  in  their 
most  ordinary  form.  Camper  employed  the 
most  common  names  in  use  : thus  ; he  calls 
the  cephalic  vein  the  “ vena  humeraria,  vcl 
cephaliea,”  which  he  describes  as  arising  from 
the  fore-part  of  the  wrist,  then  running  along 
the  front  of  the  fore  arm,  and  uniting  at  the 
bend  of  the  elbow  to  the  “ mediana  simplex,” 
now  called  the  median  basilic.  Here  it  also 
receives  one  or  more  external  or  radial 
branches,  and  then  proceeds  up  the  arm  to 
the  clavicle.  Therefore  this  humeral  or  ce- 
phalic vein  corresponds  to  the  “ median  vein,” 
to  the  “ common  median  vein,”  to  the  “ ante- 
rior radial  vein,”  to  the  median  cephalic  and 
cephalic  veins  of  recent  writers  !.  The  radial 
veins  are  considered  merely  as  branches  of 
the  cephalic  vein. 

The  “ basilic,  or  axillaria  externa,”  is  formed 
by  the  anterior  and  posterior  cubital  veins, 
which,  at  the  bend  of  the  arm,  unite  together 
and  form  a short  and  large  trunk  called  the 

1 Sec  plate  36  of  a Series  of  Anatomical  Plates,  &c. 
Fasciculus  42.  London,  1837. 

s Refer  to  “ Heads  of  Regional  Anatomy,”  by  A.  J. 
Lizars,  p.  112;  Bourgery's  Traite  d’ Anatomic,  plates 
37,  61,  63.  See  also  Meckel,  Bichat,  Boyer,  V eber, 
Harrison,  Blandin,  Velpeau,  Malgaigne,  &c.  &c. 

The  ancients  supposed  the  cephalic  vein  went  to  the 
head,  hence  its  name.  The  basilic  vein  of  the  right 
arm  was  anciently  called  the  hepatic  vein ; while  the 
basilic  of  the  left  arm  was  termed  the  splenic  vein, 
from  an  erroneous  notion  of  a great  sympathy  between 
them  and  the  liver  and  spleen.  Hence,  also,  the  pre- 
ference they  gave  in  bleeding  to  the  one  or  to  the  other 
vein,  according  to  the  organ  diseased. 
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basilic,  which  is  also  joined  to  the  cephalic 
by  a large  vein,  which  from  its  position  was 
formerly  named  the  median  vein  ot  the  ai  m , 
it  is  now  known  by  the  name  of  “ median  ba- 
silic.” The  largest  and  most  regular,  and  most 
superficial  vein,  is  the  median  basilic  ; M. 
Cruveilhier 1 nevertheless  assures  us,  that  the 
median  cephalic  is  larger.  M Gerdy*  has 
compared  the  most  regular  distribution  ot 
these  veins  to  the  form  of  the  letter  M,  the 
two  upper  extremities  of  which  would  give 
off  the  cephalic  and  basilic  veins,  the  three 
lower  extremities  would  receive  the  radial, 
the  common  median,  and  cubital  veins  ; the 
two  middle  strokes  of  this  letter  represent  the 
median  cephalic  and  median  basilic ; this 
comparison  may  facilitate  the  recollection  ot 
the  most  regular  distribution  of  these  veins, 
although,  according  to  M.  Lebaudy3,  this 
“ regular  disposition  ” of  the  veins  of  the  arm 
will  be  sought  for  in  vain.  In  describing 
these  veins,  authors  have  not  paid  sufficient 
attention  to  one  called  the  “ communicating 
vein,”  which  we  consider  a very  important 
vessel,  and  seldom  wanting.  M.  Velpeau4,  in 
speaking  of  this  vessel,  says,  “ the  median 
vein  divides  into  three  branches,  the  first  is 
very  short,  and  called  by  M.  A.  Berard5  the 
perforating  vein  : it  empties  itself  directly 
into  the  deep  seated  veins,  in  the  same  way 
that  the  saphena  vein  does  into  the  cruial 
vein.”  This  comparison  is  not  quite  just ; the 
saphena  vein  throws  its  blood  into  the  crural 
vein,  whence  it  cannot  return,  owing  to  the 
existence  of  valves  which  prevent  this  retro- 
grade motion  ; in  their  diseased  „state,  these 
valves  may  become  “ insufficient”  and  hence 
those  fatal  hemorrhages  from  bursting  of  the 
saphena  varicose  vein.  Instead  of  consider- 
ing this  vein  a superficial  vessel,  it  is  more  coi  - 
rcct  to  view  it  as  a deep-seated  vessel,  which 
unites  these  two  order  of  veins  ; the  blood 
also  flows  from  the  deep  into  the  superficial 
veins  of  the  arm  ; and  here  again  the  analogy 
with  the  saphena  vein  fails.  We  prefer  call- 
ing this  vessel  the  “vena  communicans,”  a 
name  used  by  all  the  best  writers  and  more 
correct  than  the  one  lately  proposed  by  M. 
A.  Berard.  In  our  dissections  we  have  always 
found  this  vein  existing,  and  always  in  the 
same  situation,  at  the  outer  side  of  the  tendon 
of  the  biceps  muscle,  in  that  ridge  formed  be- 
tween the  pronator  R.  teres  0 and  supinator 

1 Anatomic  Descript.,  tome  iii.  p.  299. 

3 Anatomic  dcs  Formes,  &c.  p.  183. 

3 Anatomic  Medicate  et  Chirurg.,  p.  95,  dans  Jour- 
nal des  Con.  Mcdico-Cliirurg.  Paris,  1833. 

* Anatomie  Chirurgicale,  tome  ii.  p.  421. 

5 Diction,  dc  Medccine,  2nd  edit.,  tome  ix.  p.  -1/. 

6 Peter  Camper  has  not  delineated  this  vein  in  his 
beautiful  engraving  of  the  arm.  M.  Lebaudy,  in  Ins 
sixth  plate,  has  given  a correct  representation  of  this 
vessel.  My  learned  friend  M.  Velpeau  has  omitted 
this  view  in  his  fourteenth  plate,  which  is  badly  exe- 
cuted, all  the  parts  being  pulled  out  ot  their  natural 
position.  Dr.  Jones  Quain,  in  his  36th  plate,  fig.  1, 
(Series  of  Anatomical  Plates,)  represents  the  vein  on 
the  inside  of  the  biceps  tendon,  uniting  itselt  to  the 
median . cephalic  and  basilic,  there  being  no  median 
superficial  vein,  which,  as  iu  M.  Velpeau  s case,  docs 


R.  longus  muscles,  where  an  opening  in  the 
aponeurotic  fascia  allows  it  passage,  and  which 
is  probably  somewhat  enlarged  during  the 
contraction  of  the  biceps  muscle,  as  M.  Be- 
rard justly  remarks,  owing  to  the  peculiar  ar- 
rangement of  the  “ fascia  tendinosa  bicipitis. 

I have  seen  this  vein  when  the  median  vein 
was  absent ; in  other  cases  when  the  cephalic 
was  wanting.  I have  never  observed  it  on 
the  inner  side  of  the  arm,  although  I have 
made  repeated  dissections  of  this  vein  ; in 
fact  it  appears  much  more  regular  than  the 
other  veins  of  this  region.  When  closely 
examined,  this  communicating  vein  will  appear 
to  be  formed  by  the  trunk  of  the  deep-seated 
radical  vein,  which  passing  through  the  apo- 
neurotic opening,  throws  itself  principally  in- 
to the  median  basilic  vein.  This  seems  to  be 
the  case  in  M.  Lebaudy’s  plate,  in  which  it  is 
well  delineated  ; sometimes,  on  the  contrary, 
it  empties  itself  mostly  into  the  median  ce- 
phalic vein  : it  often  contributes  greatly  in 
increasing  the  size  of  both  these  veins,  as  may 
also  be  observed  in  Dr.  Quain’s  plate.  The 
great  purpose  of  this  vein  is  to  form  a com- 
munication between  the  superficial  and  deep 
veins  on  the  outside  of  the  biceps  tendon,  an 
empty  space  existing  between  the  muscles, 
which  allows  the  blood  to  pass  uninterruptedly 
from  the  large  and  deep  to  the  superficial  veins, 
by  means  of  this  communicating  vessel : this 
vein  is  also  provided  with  valves  which  pre- 
vent the  blood  returning  from  the  superficial 
to  the  deep  veins,  which  is  another  reason  for 
not  comparing  the  saphena  with  the  communi- 
cating vein.  The  saphena  might  with  more 
propriety  be  compared  to  the  basilic  vein, 
which  perforates  the  aponeurosis  of  the  arm, 
and  discharges  its  contents  into  the  deep  vein. 
It  is  a common  practice  during  the  flow  of 
blood  from  the  vein  of  the  arm,  to  order  the 
patient  to  work  his  fingers,  when  at  each  mo- 
tion the  blood  will  generally  jerk  out  with  new 
vigour,  and  in  a larger  stream  ; in  moving  the 
fingers,  the  flexor  muscles  contract  and  propel 
the  blood  from  the  deep-seated  veins  into  the 
communicating  branch.  Many  persons  account 
for  the  increase  of  the  stream  of  blood  by  ad- 
mitting numerous  anastomosing  branches  be- 
tween the  superficial  and  deep  veins  of  the  fore 
arm  ; but  where  are  these  branches  found  ? 
Besides,  the  superficial  veins  are  supposed 
to  send  their  blood  into  the  deep  veins  ; to 
say  nothing  of  their  being  little  influenced 

not  ao-ree  with  the  description  of  these  vessels  found 
in  their  own  books.  M.  Blandin,  in  his  plate,  has 
also  riven  a poor  and  imperfect  delineation  of  this 
vein,  plates  xvi.,  figs.  1 and  2.  M.  Bourgery,  in  plato 
61  of  his  great  work  on  anatomy,  has  given  a very 
confused  drawing  of  this  vein,  which  he  calls  “ the 
anastomosing  branch  of  the  confluence  of  the  super- 
ficial and  deep-seated  veins.”  M.  Malgaigne,  like  MM. 
Blandin,  Berard,  and  Velpeau,  considers  this  a super- 
ficial branch,  which  springs  from  the  “ two  median 
cephalic  and  basilic  veins , and  empties  itself  into  the 
humeral  artery .”  Our  author  seems  to  have  written 
this  work  in  great  haste,  which  accounts  for  his  not 
correcting  this  singular  mistake  of  artery  instead  of 
vein.  See  Op.  cit.,  p.  444,  tome  ii. 
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by  muscular  contraction,  which  evidently  takes 
place  beneath  them  ; the  blood  sometimes 
does  not  jerk  out  by  working  the  fingers ; 
how  is  this  explained  ? Simply  because  the 
lancet  has  opened  some  vein  which  does  not 
receive  blood  from  the  communicating  vein. 
When  the  veins  of  the  arm  are  small,  and  the 
surgeon  finds  difficulty  in  feeling  them,  we 
strongly  recommend  him  to  order  his  patient 
to  “ work”  his  fingers  forcibly  ; this  will  dis- 
tend the  veins  with  blood,  and  allow  them  to 
be  better  opened  by  the  lancet. 

There  are  several  interesting  points  regard- 
ing the  situation  of  the  veins  of  the  arm  worthy 
of  the  surgeon’s  attention,  and  which  are  ge- 
nerally neglected.  These  large  veins  always 
pass  over  the  front  of  this  region  ; are  more  or 
less  concealed  by  fat,  and  lie  under  a superfi- 
cial fascia  of  cellular  substance  which  some- 
times is  pretty  thick  and  always  loosely  con- 
nected to  the  aponeurotic  membrane  en- 
veloping the  fore-part  of  the  limb  ; for  this 
reason  they  are  not  strictly  subcutaneous  : 
M.  Cruveilhier ',  however,  conceives  that  the 
median  basilic  vein  frequently  forms  an  ex- 
ception to  this  rule,  and  that  it  “ lies  in  a great 
many  subjects"  immediately  under  the  skin. 
There  are  likewise  many  precautions  necessary 
in  the  operation  of  blood-letting,  which  are 
nearly  connected  with  the  relative  anatomy  of 
the  veins.  Among  the  most  common  accidents 
which  follow  blood-letting,  we  may  safely  place 
first,  inflammation  of  the  vein  and  the  tissues 
around  it  ; this  inflammation  is  frequently 
phlegmonous,  and  extends  some  distance  above 
and  below  the  elbow,  and  may  end  in  suppur- 
ation. These  accidents  cannot  often  be  traced 
to  any  negligence  on  the  part  of  the  surgeon  ; 
too  much  care  cannot,  however,  be  observed, 
in  closing  the  opening  of  the  vein  with  fine 
linen  or  sticking  plaister,  so  as  to  prevent  any 
irritating  friction  upon  the  edges  of  the  wound. 
Thrombus  and  ecchymosis  are  still  of  more  fre- 
quent occurrence,  but  they  scarcely  merit 
notice. 

Surgeons  formerly  supposed  that  there  was 
much  danger  to  be  apprehended  from  wound- 
ing the  aponeurotic  fascia  of  the  arm  and  the 
tendon  of  the  biceps  muscle.  They  attributed 
many  symptoms  to  such  injuries  which  patho- 
logists now  ascribe  to  the  pricking  or  the  di- 
viding of  the  nerves.  It  is  therefore  of  im- 
portance to  inquire  whether  there  be  any 
means  of  preventing  those  accidents.  The 
nerves  most  liable  to  be  punctured  or  divided 
in  bleeding  at  the  arm,  are,  the  musculo-cuta- 
neus  internus.  the  small  twigs  of  Wrisberg’s 
intercostal  nerve,  which  follows  the  basilic 
vein  and  loses  itself  in  the  integuments,  the 
musculo-cutaneus  externus,  the  median  nerve, 
and  the  radial  nerve.  I have  made  repeated 
dissections  of  the  nerves  with  a view  of  com- 
paring their  relative  situations  with  respect 
to  the  veins  ; the  result  of  these  investigations 
is,  that  the  internal  musculo-cutaneous  nerve 
is  as  irregular  in  its  divisions  as  in  its  situation  ; 


it  sometimes  passes  in  front,  sometimes  behind 
the  veins,  sometimes  on  their  inside,  some- 
times on  their  outside  ; sometimes  its  branches 
run  towards  the  middle  or  even  to  the  outside 
of  the  arm,  when  it  generally  anastomoses 
with  the  external  cutaneous  nerves ; sometimes 
no  anastomoses  take  place  between  these  two 
nerves  until  they  reach  the  fore-arm  >.  Cam- 
per has  given  a very  correct  delineation  of 
these  nerves,  which  he  does  not  make  ana- 
stomose at  the  bend  of  the  arm,  and  I am  in- 
clined to  consider  this  the  most  common  dis- 
tribution. Neither  does  M.  Lebaudy,  in  his 
plates,  show  any  anastomoses  between  these 
nerves,  which  are  about  twice  too  large,  al- 
though that  author  call  his  drawings  “ de  gran- 
deur nature lie."  M.  Velpeau2  represents  no 
anastomosing  branches,  and  places  the  cuta- 
neous nerve  on  the  outside  of  the  basilic  vein ; 
in  his  book,  however,  (page  420,)  this  nerve 
is  described  “ as  being  enclosed  in  the  same 
sheath  with  the  basilic  vein,  and  almost  always 
on  its  inside.”  M.  Gerdy 3 says  that  “ the  cu- 
taneous nerves  are  always  liable  to  be  injured 
by  the  lancet,  owing  to  the  anastomoses  be- 
tween the  internal  and  external  cutaneous 
nerves  ; this  accident  produces  instantaneous 
and  acute  pain,  which  extends  to  the  fingers.” 
W e cannot  agree  with  M.  Gerdy,  who  seems 
to  consider  the  anastomosing  nerves  as  being 
generally  wounded  ; nor  does  it  appear  neces- 
sary that  acute  pain  should  follow  immediately 
their  injury,  a point  which  further  observa- 
tions will  explain.  The  same  distinguished 
writer  likewise  maintains  that  there  is  greater 
danger  of  puncturing  the  nerves,  the  nearer 
the  lancet  approaches  the  sides  of  the  arm ; 
an  opinion  which  our  dissections  do  not  cor- 
roborate. We  think  it  may  be  established  as 
a general  principle,  that  there  is  less  risk  of 
wounding  the  internal  cutaneous  nerve,  the 
nearer  the  lancet  punctures  the  centre  of  the 
basilic,  median  basilic,  and  cubital  veins,  in 
a parallel  direction  with  those  vessels.  This 
will  appear  evident  by  casting  a glance  over 
the  little  sketch  of  these  veins  and  nerves 
which  we  have  given,  and  w here  the  ordinary 
course  of  the  nerves  may  be  observed  running 
mostly  alongside  and  in  the  same  direction  as 
in  the  veins.  The  external  musculo-cutaneous 
nerve  is  very  regular  in  its  situation,  and  al- 
most always  lies  on  the  outside  of  the  biceps 
tendon,  behind  the  cephalic  vein,  or  perhaps 
more  frequently  on  its  inner  side ; however, 
as  it  proceeds  towards  the  “ vena  communi- 
cans,”  where  it  divides  into  several  branches, 
it  mostly  passes  on  the  inside  of  this  vein.  M. 
A.  Berard,  on  the  contrary,  says  it  passes  on 
the  outside  of  the  vena  communicans.  See 
]).  214,  Diet,  de  Med.  cit. 

I have  also  found  this  nerve  on  the  outside  of 
the  vein  ; I have  never  seen  it  pass  in  front  ofthe 
median  cephalic  vein  ; and  as  it  is  deep-seated 
and  regular  in  its  course,  the  best  way  to  avoid 
cutting  it,  in  bleeding  that  vein,  is  to  open 

1 Sec  Fig.  108.  3 See  Fig.  cit. 

3 Anatomic  ties  Formes,  p.  186'. 


1 Page  300,  tome  iii.  Anatom.  Descript. 
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the  vein  in  its  middle,  taking  care  not  to  plunge 
the  lancet  too  deep,  lest  it  should  run  through 
and  through  the  vein,  and  injure  the  nerve 
behind  it.  M.  Velpeau  1 says,  “ That  the  ce- 
phalic vein  is  accompanied  on  its  side  by  the 
external  cutaneous  nerve,  and  for  some  bad 
reasons  states,  that  nervous  accidents  are  less 
to  be  feared  in  opening  this  vein  than  the 
others ; however,  further  observations  will 
prove  that  such  accidents  occur  here  as  well 
as  in  the  basilic  veins,  wrhich  anatomy  easily 
explains  ; and  it  is  difficult  to  believe  that  M. 
Lisfranc2  should  affirm  that  the  median  cepha- 
lic vein  is  the  most  advantageous  for  bleeding, 
because  he  never  found  any  nerves  near  it. 
M.  Gerdy  adverts  to  the  danger  of  wounding 
the  radial  nerve  in  very  thin  persons,  while, 
on  the  contrary,  M.  Velpeau3  says,  “ This 
nerve  is  separated  from  the  humeral  artery  by 
the  whole  thickness  of  the  brachialis  anticus 
and  biceps  muscles,  and  sufficiently  distant 
from  all  the  veins  to  run  no  risk  of  being 
wounded  in  venesection.”  This  nerve  may 
certainly  be  injured  in  very  thin  subjects  ; but 
in  order  to  effect  this,  the  operator  must  thrust 
his  lancet  into  the  vein  in  a most  imprudent 
manner.  The  median  nerve  has  sometimes 
been  wounded  by  careless  and  ignorant  phle- 
botomists,  in  the  same  way  that  the  brachial 
artery,  which  lies  by  its  side,  has  been  opened. 
The  use  of  a broad-pointed  lancet  is  the  most 
effectual  means  of  preventing  this  accident. 

The  injury  of  the  cutaneous  nerves,  which 
probably  often  occurs,  is  not  always  followed 
by  accidents,  if  we  may  judge  from  the  fact 
of  their  being  rarely  observed  ; such  cases, 
however,  do  sometimes  present  themselves, 
and  may  cause  great  pain  to  the  patient,  and 
considerable  injury  to  the  reputation  of  the 
surgeon,  although  he  ought  not,  perhaps  in 
the  majority  of  cases,  to  incur  any  blame 
whatever.  In  a chapter  “ on  the  injury  of 
the  nerve  in  bleeding,”  Mr.  C.  Bell 4 says, 
“ The  convulsive  attacks,  and  the  clenching 
of  the  jaws  in  violence,  seem  to  bear  no  relation 
to  the  state  of  inflammation  in  the  wound. 
They  are  even  greatly  aggravated  after  the 
healing  of  the  w-ound.”  This  last  assertion  is 
confirmed  by  three  interesting  cases  which 
Dr.  Valentine  Mott  has  kindly  communicated 
to  me,  and  which  he  intends  publishing.  Dr. 
Mott  calls  this  affection  of  the  arm  “ trauma- 
tic neuralgia  it  appears  some  time  after  the 
simple  operation  of  bleeding,  and  is  explained 
by  a branch  of  the  cutaneous  nerve  being  in- 
volved in  the  cicatrice  of  the  vein,  and  thus 
probably  pinched  or  tightened  by  it.  Dr. 
Mott  cured  these  three  patients  by  a neat 
removal  of  the  cicatrice.  In  one  instance  this 
talented  surgeon  traced  a twig  of  the  nerve 
into  the  excised  cicatrice.  Several  similar 
examples  are  also  recorded.  Scarpa 5 has  de- 

1  Anatomic  Chirurg.,  tome  ii.  p.  419. 

2 See  Malgaigne’s  Op.  cit. , p.  442,  tome  ii. 

3 Op.  cit.,  p.  424,  5. 

4 A System  of  Operative  Surgery  founded  upon  the 
Basis  of  Anatomy,  p.  68.  London,  1807. 

3 Opusculi  di  Chirurgia,  vol.  iii.  p.  18.  Pavia,  1832. 


scribed  many  cases  in  his  “ minor  works”  on 
surgery,  to  which  we  will  briefly  allude,  as 
they  are  never  quoted,  although  from  the  pen 
of  so  elegant  and  learned  a writer.  Scarpa 
asks  the  question  whether  these  “ terrible 
neuralgic  affections”  may  not  be  explained, 
by  the  lancet  or  other  body',  in  wounding  the 
nerve,  making  an  opening  in  the  covering  or 
neurilema  through  which  the  pulp  of  the  nerve 
protrudes,  is  strangled,  inflames,  becomes 
hard,  and  enlarges ! Scarpa  quotes,  from  the  au- 
thority of  Pouteau,  the  case  of  a nun  who  was 
bled  in  the  foot ; a small  hard  cicatrice  followed 
the  puncture  of  the  vein,  which  was  the  seat 
of  most  acute  and  constant  neuralgia : the 
pain  extended  up  the  leg,  thigh,  and  to  other 
parts  of  the  body.  Pouteau  made  a crucial 
incision  in  this  cicatrice,  but  to  no  effect  ; the 
cicatrice  having  been  removed,  the  patient 
was  instantly  cured.  Scarpa  saw  a somewhat 
similar  case  in  1811.  A peasant  woman  was 
pricked  in  the  leg  by  a thorn,  the  wound 
healed  quickly,  but  soon  became  the  seat  of 
excruciating  pain,  which  extended  up  the 
thigh  and  arm  ; this  neuralgia  had  already  ex- 
isted ten  years.  Scarpa  found  a small  hard 
cicatrice  in  the  situation  of  the  puncture, 
which  was  acutely  painful  to  the  slightest 
touch  ; from  its  situation,  he  considered  the 
saphena  nerve  to  be  the  cause  of  this  severe 
affection  ; the  cicatrice  was  removed  by  Pro- 
fessor Jacopi,  and  upon  examination  was 
found  to  contain  a nervous  filament,  which 
was  compressed  and  disorganized  by  this  hard 
cicatrice.  The  patient  was  instantly  cured. 
Scarpa  was  consulted  by  Signor  Mondella  for 
a neuralgia  of  the  arm,  which  followed  vene- 
section : in  this  case  the  pain  extended  to  the 
thumb  and  fore-finger  and  to  the  scapula,  and 
was  so  intense,  that  it  deprived  him  of  rest  by 
night  as  well  as  by  day.  Scarpa  discovered  a 
small,  hard  and  prominent  tumor  where  the 
lancet  had  opened  the  vein  ; pressure  “ upon 
this  little  tumor  produced  excruciating  pain 
as  rapid  as  an  electric  shock.”  This  gentle- 
man objected  to  having  the  part  removed  by 
the  knife  ; caustic  was  therefore  used,  which 
finally  put  an  end  to  this  most  violent  neural- 
gia. According  to  Scarpa,  that  estimable 
surgeon,  M.  A.  Petit  of  Lyons,  cured  a young 
lady  of  a similar  affection,  by  the  application 
of  caustic  to  the  cicatrice.  Pott  used  to  men- 
tion, says  Mr.  S.  Cooper ',  two  cases  of  dis- 
tracting pains  following  bleeding  : “ he  recom- 
mended the  total  division  of  the  nerve,  which 
he  supposed  was  partially  divided  by  the  lancet. 
Dr.  Monro  relates  similar  cases  in  which  such 
treatment  proved  successful.”  Mr.  Swan 2 
relates  the  case  of  a lady  who  for  two  days 
was  in  convulsions  produced  by  acute  pain 
following  bleeding  at  the  arm.  Dr.  Wilson, 
who  attended  this  patient,  made  a transverse 
incision  through  the  part  punctured  by  the 
lancet,  which,  not  being  sufficiently  deep, 

1 Surgical  Dictionary,  p.  239. 

s On  Morbid  local  Affections  of  the  Nerves.  See 
also  Scarpa  and  Descot  for  this  ease. 
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gave  no  relief ; another  transverse  incision 
above  the  first  succeeded  in  dividing  the  in- 
jured nerve,  and  the  patient  immediately  ex- 
claimed, “ I am  cured !”  Bosquillon,  in  his 
notes  to  Bell’s  Surgery,  mentions  two  cases 
of  neuralgia  of  the  neck,  following  bleeding  in 
the  jugular  veins.  I have  heard  of  similar 
cases  occurring  after  venesection  in  the  sa- 
phena vein.  Ambroise  Pare  has  given  an  in- 
teresting account  of  acute  pain  produced  by 
the  lancet,  which  occurred  in  the  person  of 
King  Charles  the  Ninth  of  France,  who  was 
bled  by  an  expert  operator,  and  “ who,  think- 
ing to  open  the  vein,  pricked  the  nerve,  which 
quickly  made  the  king  cry  out,  saying,  that 
he  felt  a very  great  pain.”  The  arm  was  im- 
mediately contracted,  and  could  not  be  un- 
bent for  three  months.  Before  we  leave  this 
subject,  and  to  show  how  imperfectly  it  is 
treated  even  by  the  most  recent  authors  ’,  we 
give  the  following  quotation1  2 : “ The  wounds 
of  tendons  do  not  deserve  notice,  nor  even 
those  of  nerves  ; the  former  can  scarcely  be 
wounded  in  the  operation  (of  bleeding),  and 
would  not  in  all  probability,  if  they  were,  lead 
to  any  bad  consequence ; the  partial  di- 
vision of  branches  of  the  cutaneous  nerves 
has  given  rise  to  painful  feelings  in  the  limb, 
and  to  general  disturbance  of  the  nervous  sys- 
tem. Such  occurrences  are  rare,  may  be 
treated  by  general  means,  or,  if  need  be,  the 
original  wound  may  be  slightly  enlarged.  No 
regular  dissection  of  the  bend  of  the  arm,  as 
has  been  proposed,  can  ever  be  warranted.” 
Notwithstanding  this  authority,  after  the  facts 
we  have  stated  in  this  paper,  the  reader  will 
be  convinced  that  the  biceps  tendon  is  easily 
wounded  by  the  lancet,  and  that  the  nerves 
“ deserve  notice.”  Mr.  Liston  himself  shows, 
that  enlarging  the  wound  is  a very  imperfect 
treatment ; and  that  without  making  “ a regu- 
lar dissection  of  the  bend  of  the  arm,"  the  cica- 
trice or  wound  should  be  removed,  or  the 
nerve  divided  transversely  across  and  above 
the  puncture. 

If  the  lancet  be  plunged  too  deep,  the  vein 
may  be  pierced  through  and  through,  or  the 
blood  may  escape  from  both  apertures,  and 
thus  cause  extravasation,  which,  owing  to  the 
superficial  cellular  fascia,  will  not  be  apparent 
outwardly  by  any  redness  of  the  skin,  as  in 
common  ecchymosis  produced  by  the  blood 
flowing  into  the  cellular  tissue,  and  when  the 
puncture  in  the  skin  is  too  small,  or  is  not 
parallel  with  the  incision  of  the  vein.  I have 
lately  dissected  the  arm  of  a man  who  was 
bled  a few  days  before  his  death,  in  which 
there  were  no  outward  signs  of  extravasation 
of  blood  ; but  upon  examination,  a quantity  of 
blood  was  found  under  the  superficial  cellular 
fascia,  and  extended  principally  along  the  me- 

1 Mon9.  Mondiere,  Archives  dc  Med.,  p.  300,  1837, 
in  his  analysis  of  Mr.  Swan’s  work,  very  justly  re- 
marks, that  this  subject  is  not  even  mentioned  in  the 
new  Diet,  de  Med.,  and,  I might  add,  many  other 
French  productions. 

2 Page  192  of  Mr.  Liston's  Practical  Surgery.  Lon- 
don, 1837. 


dian  basilic  vein,  to  the  aponeurotic  canal  of 
the  communicating  vein,  where  it  seemed  to 
pass  beneath  the  aponeurotic  fascia  as  far  as 
the  insertion  of  the  biceps  tendon  into  the 
radius,  and  surrounded  also  the  deep  veins. 
Careful  inspection  showed  that  the  median 
basilic  vein  had  been  transpierced  by  the  lan- 
cet ; coagula  were  still  adherent  to  the 
posterior  opening  of  the  vessel ; the  fas- 
cia tendinosa  of  the  biceps  muscle  did  not 
exhibit  any  corresponding  wound ; there- 
fore it  is  highly  probable  that  the  venous 
blood,  in  flowing  out  behind  the  vein,  was 
kept  down  by  the  cellular  tissue  and  superfi- 
cial fascia,  and  thus  found  its  way  to  the  vena 
communicans,  and  hence  to  the  deep  veins. 

There  can  be  little  doubt  that  the  veins  of 
the  arm  must  frequently  be  transpierced  by 
the  lancet,  and  that  more  or  less  blood  may 
pass  into  the  cellular  tissue  beneath  the  super- 
ficial fascia,  and  in  this  manner  escape  disco- 
very ; those  pains  which  are  frequently  pro- 
duced by  the  slightest  motion  of  the  elbow 
after  bleeding,  may  be  thus  explained.  Some- 
times also  a slight  swelling  in  the  neighbour- 
hood of  the  puncture  of  the  lancet  is  discern- 
ible, and  can  easily  be  accounted  for  by  ad- 
mitting this  double  division  of  the  vein,  which 
we  think  will  be  best  avoided  by  making  use 
of  a very  sharp  and  broad-pointed  lancet. 

The  next  parts  to  be  described  are  all 
covered  by  the  aponeurotic  fascia,  which 
cannot  be  completely  understood  until  the 
biceps  muscle  is  considered  : this  membrane 
however  presents  many  irregularities  in  dif- 
ferent situations  ; hence  it  is  strongest  on  the 
inner  side  of  the  bend  of  the  arm,  where  it 
generally  receives  a considerable  addition 
from  the  biceps  tendon  ; after  which  it  spreads 
over  the  pronator  and  flexor  muscles  of  the  '• 
fore-arm,  and  subdivides  into  distinct  sheaths, 
which  confine  them  in  their  proper  place,  and 
give  them  support  during  their  contraction. 
The  knowledge  of  the  existence  of  these 
sheaths  is  of  great  importance,  for  it  explains 
how  matter  may  be  present  without  forming 
any  tumor,  but  being  kept  down  by  their 
fascia  may  extend  along  the  fore-arm  ; and 
hence  also  the  necessity  of  opening  them  as 
soon  as  suppuration  appears  to  have  com- 
menced. On  the  outer  side  of  the  biceps  ten- 
don, this  aponeurosis  is  reduced  to  a fine  trans- 
parent membrane,  which,  owing  to  its  extreme 
delicacy,  does  not  seem  to  cover  the  tendon ; 
nevertheless  it  passes  over  it,  and  then  behind 
the  cephalic  vein  and  musculo-cutaneus  exter- 
nus  nerve,  where  it  unites  to  the  fascia  given 
off  from  the  brachialis  muscle,  which  covers 
the  outer  or  radial  eminence. 

The  muscles  which  are  found  in  this  region 
of  the  arm  are  interesting  to  the  surgeon,  and 
a knowledge  of  them  can  alone  account  for 
many  facts  regarding  fractures  and  disloca- 
tions. The  biceps  muscle  forms  the  upper 
and  anterior  projection  of  the  bend  of  the 
arm  ; it  terminates  in  a strong  tendon,  which 
is  somew  hat  twisted  upon  itself,  and  is  finally 
inserted  along  the  posterior  edge  of  the  tu- 
12 
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bercle  of  the  radius,  and  not,  as  many  anato- 
mists assert,  upon  that  process  itself.  The 
fibres  of  this  muscle  end  very  variously  in  its 
tendon,  which  explains  the  diversity  of  forms 
in  this  part.  Sometimes  the  lower  border  of 
the  biceps  is  of  a convex  form,  but  more  fre- 
quently it  is  more  of  a triangular  one,  the 
middle  muscular  fibres  extending  lower  down 
than  the  lateral  ones ; the  tendon  begins 
higher  up  the  arm  on  the  outer  than  on  the 
inner  side  ; the  outer  side  of  this  tendon  is 
always  regular  in  its  form  and  presents  a 
smooth  rounded  edge.  At  the  inner  side,  on 
the  contrary,  great  diversity  is  observed  ; 
thus,  sometimes  the  inner  fibres  are  inserted 
into  the  common  tendon  ; at  other  times  they 
end  by  a number  of  small  and  separate  ten- 
dons, which  are  inserted  into  the  aponeurosis 
of  the  fore-arm ; when  this  disposition  occurs, 
the  tendinous  expansion  given  off  by  the 
biceps  tendon,  is  generally  slight,  or  does  not 
even  exist  ; in  which  case,  there  is  no  semi- 
lunar fascia,  such  as  is  described  and  delinea- 
ted by  Cowper,  Camper,  Langenbeck,  Tiede- 
mann,  Cloquet,  Bell,  Blandin,  Velpeau,  Gcrdy, 
Bourgery,  Quain,  &c.  The  first  good  de- 
scription, and  tolerably  correct  drawing  of  this 
tendinous  expansion,  was  given  by  W.  Cow- 
per',  who  called  it  “ fascia  tendinosa,”  and  did 
not  restrict  its  use  to  the  “ more  advantageous 
elevation  or  bending  of  the  cubit  (fore-arm),  but 
it  also  corroborates  (strengthens)  the  muscles  in 
those  strenuous  actions  they  are  necessarily  em- 
ployed in”  This  fascia  lies  immediately  over 
the  brachial  artery,  and  requires  careful  divi- 
sion when  that  vessel  is  to  be  laid  bare.  This 
expansion  is  united  to,  and  in  a great  measure 
forms,  the  common  sheath  of  the  muscles  in 
front  of  this  region  ; it  also  principally  consti- 
tutes the  aponeurotic  opening  for  the  “ vena 
communicans,”  which  is  somewhat  enlarged 
by  the  action  of  the  biceps  muscle,  which,  by 
means  of  the  fascia  tendinosa,  is  a “ tensor  ” 
of  the  aponeurosis  of  the  fore-arm.  This  ten- 
dinous fascia  is  generally  inserted  (or  given 
off)  obliquely  across  the  tendon  of  the  biceps 
muscle  towards  its  outer  edge.  The  biceps 
tendon,  after  receiving  or  giving  off  this  apo- 
neurotic fascia,  proceeds  downwards  through 
the  triangular  space  left  between  the  inner 
and  outer  muscular  eminences  (pronator  and 
supinator  muscles)  ; in  this  course,  it  is  t wisted 
upon  itself,  and,  like  the  tendo  Achillis,  be- 
comes broader  before  it  inserts  itself  into  the 
posterior  border  of  the  tubercle  of  the  radius  : 
many  anatomists  make  this  tendon  end  in  the 
tubercle  itself ; but  this  is  incorrect.  The 
lower  part  of  this  tendon  is  likewise  provided 
with  a bursa  mucosa,  which  enables  it  to  move 
smoothly  over  the  tubercle  of  the  radius  ; this 
synovial  sac  is  formed  by  a very  fine  and 
transparent  membrane,  covered  by  cellular 
and  adipose  tissue ; it  extends  more  than  an 
inch  up  the  tendon  and  is  inserted  along  its 
radial  side  in  an  oblique  and  waving  line ; 
when  blown  into,  it  rises  up  between  the 


biceps  tendon  and  the  lower  part  of  the  bra- 
chialis  anticus  muscle ; in  this  state  it  is  in 
contact  with  the  brachial  artery ; it  also  raises 
up  the  superior  part  of  the  inner  side  of  the 
supinator  R.  brevis  muscle.  It  may  at  first 
appear  singular,  why  this  “ bursa”  should  ex- 
tend so  high  up  the  tendon ; it  is  evident, 
however,  that  this  lubricating  surface  is  not 
wanted  during  flexion  of  the  fore-arm,  in 
which  motion  the  biceps  tendon  draws  the 
radius  directly  upwards,  and  is  not  in  contact 
with  the  bony  eminence  ; but,  on  the  con- 
trary, when  pronation  takes  place,  then,  the 
biceps  tendon  presses  against  the  tubercle, 
and  requires  the  bursa  to  promote  the  easy 
rolling  motion  of  the  tendon  over  that  hard 
surface.  This  bursa,  like  all  others,  may  be- 
come distended  with  fluid,  and  might  then 
present  some  difficulty  of  diagnosis,  especially 
if  the  pulsations  of  the  brachial  artery  were 
communicated  to  it.  The  biceps  tendon  be- 
comes prominent  during  half-flexion  of  the 
fore-arm  ; the  fingers  may  then  be  almost 
made  to  meet  underneath  it ; in  certain  defor- 
mities produced  by  its  violent  contraction  it 
might  easily  be  divided  by  a simple  incision, 
as  is  done  in  operating  upon  the  tendo  Achillis. 
In  persons  whose  elbow-joints  have  been  ex- 
cised, the  biceps  tendon  is  extremely  promi- 
nent ; it  is,  of  course,  highly  important  in 
this  operation,  to  spare,  if  possible,  the  inser- 
tion of  this  tendon,  which  is  so  valuable  in  all 
manual  labour,  and  by  whose  assistance  patients 
thus  operated  upon  have  been  able  to  lift 
heavy  weights,  and  pursue  various  avocations, 
&c. 

For  the  better  comprehension  of  the  mus- 
cular parts  of  this  region,  we  proceed  at  once 
to  the  description  of  the  brachial  muscle, 
leaving  the  vessels  which  lie  upon  it  to  a 
future  period,  on  account  of  these  two  muscles 
acting  together  in  various  ways  and  producing 
very  similar  effects. 

The  brachialis  anticus  (brachiceus  internus, 
humero-cubitalis ) is  a strong  muscle  which  fills 
up  the  hollow  left  between  the  two  condyles 
of  the  arm-bone,  and  partly  covers  the  con- 
dyles themselves  ; the  lower  extremity  of  this 
muscle  is  of  an  irregular  shape,  adapted  to  its 
situation,  which  is  uneven.  Its  outer  side  is 
the  strongest  where  a thick  tendinous  band 
lies  upon  the  side  of  the  head  of  the  radius  ; 
the  back  or  deepest  part  of  this  muscle  is 
pretty  closely  attached  to  the  capsular  liga- 
ment of  the  joint,  as  well  as  to  the  coronoid 
process  of  the  ulna,  by  means  of  small  tendin- 
ous fibres  ; hence,  probably,  the  very  common 
error  of  describing  “ the  brachialis  tendon  as 
inserted  into  the  coronoid  process  of  the  ulna,” 
(Sir  A.  Cooper,  B.  Cooper,  Jones  Quain,) 
whereas,  this  tendon  is  finally  inserted  into  an 
oblique  line  below  that  process,  and  across  the 
front  part  of  the  cubitus,  exactly  opposite  the 
tubercle  of  the  radius.  This  muscle  generally 
sends  off  an  aponeurotic  expansion  which 
spreads  itself  over  the  supinator  longus,  and 
thus  strengthens  the  common  sheath  of  the 
fore-arm  ; there  are  sometimes  some  tendin- 


1 Myotomia  Reformats,  p.  74. 
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ous  fibres  which  unite  themselves  to  the  ten- 
don of  the  biceps  muscle. 

The  brachialis  muscle,  by  filling  up  the 
hollowed  surfaces  between  tbe  condyles  of  the 
arm-bone,  gives  a more  regular  form  to  this 
region  ; nevertheless,  the  inner  half  of  the 
lower  end  of  the  humerus,  which  extends 
lower  down  than  the  outside  one,  presents 
also  a more  prominent  surface,  called  trochlea ; 
this  projecting  surface  being  covered  by  the 
brachial  muscle  and  pronator  radii  teres  mus- 
cle, constitutes  in  a great  measure  the  inner 
eminence  of  the  arm  which  has  been  incor- 
rectly attributed  to  the  flexor  muscles  of  the 
fore-arm,  which  scarcely  contribute  to  its 
size,  owing  to  their  superior  origins  being  com- 
paratively small,  pointed,  and  tendinous  ; this 
projection  is  much  larger  in  the  male  than  in 
the  female,  on  account  of  the  greater  muscu- 
lar and  osseous  development.  When  the 
biceps  and  brachialis  muscles  act  together,  the 
fore-arm  is  bent  upon  the  arm,  and  each  giv- 
ing aponeurotic  fibres  to  the  common  sheath 
of  the  limb,  must  alike  be  considered  tensors 
of  the  aponeurosis.  When  the  biceps  con- 
tracts slightly,  its  tendon  becomes  more  pro- 
minent, the  furrow  at  the  bend  of  the  arm 
disappears  ; the  brachialis  muscle  being  inti- 
mately attached  to  the  capsular  ligament  does 
not  rise  forward  like  the  biceps  tendon,  and 
hence  it  produces  but  little  visible  change  in 
the  form  of  this  region,  when  put  into  action. 
In  fractures  and  dislocations,  these  two  mus- 
cles may  perform  various  offices  ; if  the  neck 
of  the  radius  be  broken,  the  biceps  will  dis- 
place the  lower  fragment  of  the  fractured 
bone  and  thus  prevent  its  union  ; if,  on  the 
contrary,  as  is  commonly  the  case,  the  radius 
be  fractured  below  the  tubercle  of  the  radius, 
the  biceps  by  its  contraction  may  draw  the 
upper  fragment  of  bone  forward  ; thus,  it  is 
quite  wrong  to  lay  down  as  a general  rule, 
that  in  fractures  of  the  superior  third  of  the 
radius  the  biceps  draws  the  upper  fragment 
forwards.  The  brachialis  muscle  may  act  in 
a very  similar  way  as  regards  fractures  of  the 
ulna  and  its  coronoid  process  ; if  the  coronoid 
projection  be  alone  broken  off,  this  muscle, 
being  inserted  below  it,  may  keep  it  down 
and  prevent  any  displacement  occurring  ; and 
also  render  the  diagnosis  somewhat  difficult  ; 
may  not  this  be  the  cause  of  such  fractures 
escaping  detection  ? If  the  coronoid  process 
be  fractured  with  a small  portion  of  the  upper 
part  of  the  ulna,  situated  below  the  insertion 
of  the  brachialis  tendon,  then,  this  muscle  will 
pull  up  the  superior  extremity,  while  the  tri- 
ceps will  tend  to  draw  the  olecranon  upwards 
and  backwards,  and  thus  produce  dislocation 
of  the  humerus  forwards,  or  the  ulna  alone, 
backwards,  which  is  most  commonly  the  case. 
From  not  attending  to  the  exact  situation  of 
the  insertion  of  the  brachialis  tendon,  a com- 
mon mistake  has  -likewise  arisen,  that  when 
“ the  coronoid  process  of  the  ulna  is  broken 
off,  there  is  nothing  to  counteract  the  action 
of  the  triceps  muscle,  and  the  ulna  must  be 
drawn  backwards  and  upwards  this  will 


evidently  occur  when  the  coronoid  process  is 
separated  from  the  ulna  below  the  insertion 
of  the  brachialis  muscle. 

In  luxations  of  the  radius  backwards  upon 
the  external  condyle,  or  upon  the  side  of  the 
olecranon,  which  I believe  is  the  more  com- 
mon case,  the  biceps,  by  contracting,  may  con- 
siderably increase  the  displacement  and  cause 
the  head  of  the  radius  to  press  against  the 
skin,  where  it  is  almost  destitute  of  adipose 
tissue,  and  may  easily  produce  its  mortifica- 
tion. The  action  of  the  biceps  muscle  will 
also  tend  to  increase  the  displacement  of  the 
head  of  the  radius  in  its  luxations  forwards 
upon  the  pulley-like  surface  of  the  humerus, 
and  probably  in  part  prevents  dislocation  of  the 
radius  upon  the  coronoid  process  taking  place, 
owing  to  its  contraction  drawing  the  bone  im- 
mediately upwards  ; besides,  the  thick  end  of 
the  brachial  muscle  also  prevents  the  head  of 
the  radius  from  lying  upon  this  part  of  the 
ulna ; nevertheless,  some  surgeons  seem  to 
think  that  this  sort  of  dislocation  is  frequently 
met  with.  I have  examined  several  specimens 
of  luxations  of  this  bone,  but  have  not  yet 
seen  this  sort  of  displacement.  In  luxations 
of  the  humerus  forwards  it  is  principally  the 
brachial  and  biceps  muscles  which  limit  its 
displacement,  and  offer  an  impediment  to  the 
extremity  of  the  bone  passing  down  the  fore- 
arm, or  through  the  integuments  ; in  this 
action,  these  muscles  may  be  opposed  by  the 
violent  contractions  of  the  triceps,  which  by 
pulling  up  the  cubitus  will  increase  the  dis- 
placement of  the  humerus ; hence  in  these 
dislocations,  the  biceps  tendon  and  brachial 
muscle  are  put  upon  the  stretch,  especially  the 
latter  (a  few  fibres  of  which  are  probably 
always  lacerated),  as  may  be  seen  by  refer- 
ring to  a drawing  (plate  24)  of  it  in  Sir 
A.  Cooper’s  work  on  dislocations.  Some- 
times, however,  the  violence  of  these  injuries 
is  so  great  that  the  muscles  no  longer  bar  the 
progress  of  the  humerus ; they  are  torn 
through ; the  bone  still  advances,  tears  through 
vessels  and  nerves,  and  finally  protrudes 
through  the  integuments.  The  annals  of  sur- 
gery record  several  such  cases,  and  M.  Cru- 
veilhier  has  lately  published  (p.  8,  Fasciculus  ix. 
of  his  Anat.  Patholog.)  a similar  observation 
of  an  English  lady  who,  falling  from  her  horse, 
on  the  palm  of  her  hand,  sustained  a com- 
pound luxation  of  the  lower  end  of  the  hume- 
rus forwards  ; the  end  of  the  bone  protruded  ; 
the  brachial  artery  and  veins  were  ruptured, 
which  caused  violent  haemorrhage  and  syncope ; 
nevertheless,  the  bone  was  reduced  and  the 
patient  recovered.  It  is  almost  needless  to 
observe  how  very  important  it  is,  in  excision 
of  the  elbow-joint,  to  avoid  if  possible  cutting 
away  the  insertion  of  this  muscle. 

The  brachial  muscle,  w'hich  is  closely  con- 
nected to  the  capsular  ligament  by  means  of 
small  tendinous  fibres,  may  be  partly  con- 
sidered as  a ligament  to  the  joint,  which  per- 
haps also  explains  the  reason  why  the  ante- 
rior part  of  this  articulation  should  be  appa- 
rently so  weak. 
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Between  the  biceps  and  brachial  muscles 
there  is  mostly  a quantity  of  cellular  and 
adipose  tissue  which  surrounds  the  artery, 
veins,  and  median  nerve  ; this  substance  some- 
times becomes  inflamed,  giving  rise  to  deep- 
seated  abscess,  which  requires  peculiar  cau- 
tion in  opening,  on  account  of  the  number  of 
vessels  in  its  vicinity.  The  brachial  artery 
lies  upon  the  inner  and  anterior  surface  of 
the  brachialis  anticus  muscle,  on  the  outer 
side  of  the  median  nerve,  which  at  the  bend 
of  the  arm  is  not  very  close  to  it,  owing  to 
that  nerve  passing  more  inwardly  to  dive 
under  the  pronator  radii  teres  muscle.  The 
artery  passes  downwards  towards  the  radius 
along  the  triangular  space  found  between  the 
outer  and  inner  muscular  eminences,  and  on 
the  inside  of  the  tendon  of  the  hiceps  muscle  ; 
when  about  two  inches  below  the  tuberosity 
of  the  inner  condyle  of  the  humerus  it  divides 
into  the  radial,  ulnar,  and  interosseous  arte- 
ries, which  will  be  described  elsewhere.  This 
artery  is  accompanied  by  two  veins  called  the 
satellite  veins,  or  venae  comites,  or  deep  hu- 
meral veins  ; one  of  these  vessels  generally 
passes  over  the  front  of  the  artery  near  the 
middle  of  the  bend  of  the  arm.  This  artery  is 
first  partly  covered  by  the  inner  border  of  the 
hiceps  muscle,  a little  lower  down  by  its  ten- 
don, and  “ fascia  tendinosa  by  branches  of 
the  internal  musculo-cutaneous  nerve  ; by  the 
median  basilic  vein  ; by  lymphatic  vessels  ; by 
the  superficial  cellular  fascia ; by  a layer  of 
adipose  substance  ; and,  lastly,  by  the  integu- 
ments ; of  these  different  parts  the  most  im- 
portant in  a practical  point,  are  the  basilic 
vein  and  biceps  tendon.  The  humeral  artery 
is  generally  described  as  being  crossed  by  the 
basilic  vein  at  the  middle  of  the  bend  of  the 
arm  ; therefore,  M.  Gerdy,  like  many  other 
writers,  says,  there  is  much  less  danger  of 
wounding  the  artery  when  bleeding  that  vein, 
above  and  below,  than  in  the  middle  point  ; 
frequently,  however,  the  artery  takes  exactly 
the  same  course  as  the  vein  ; but  even  then, 
there  is  in  fact  more  danger  of  wounding  the 
artery  in  this  middle  part,  on  account  of  its 
passing  over  the  most  prominent  point  of  the 
brachialis  muscle,  causing  it  to  be  more  super- 
ficial, and  less  likely  to  escape  injury,  that 
muscle  presenting  a resisting  surface  ; where- 
as, if  venesection  be  performed  lower  down  in 
the  same  vein,  there  is  much  less  risk  of  punc- 
turing the  artery,  because  it  lies  deeper,  and 
is  also  more  protected  by  the  biceps  tendon 
and  fascia ; nevertheless,  it  is  always  impru- 
dent for  the  surgeon  to  open  the  vein  in  the 
course  of  the  artery,  a subject  which  we  must 
touch  upon  presently,  as  it  presents  much  in- 
terest. This  artery  can  always  be  felt  pulsa- 
ting at  the  bend  of  the  arm  ; the  operator 
should  always  examine  this  region  very  care- 
fully before  bleeding  or  cutting  down  upon  the 
artery,  on  account  of  the  frequent  irregulari- 
ties which  that  vessel  presents  ; surgeons  have 
often  been  much  puzzled  at  meeting  with 
these  anomalies,  during  their  operations,  of 
tying  the  brachial  artery,  but  in  many  cases  a 
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minute  inspection  of  the  limb  might  have  pre- 
viously put  them  on  their  guard. 

For  a knowledge  of  these  varieties  of  the 
artery,  the  reader  must  refer  to  the  works  of 
Meckel,  Harrison,  Tiedeman,  and  my  friend 
P.  H.  Green’s  interesting  little  book  “ On 
the  Varieties  of  Arteries.”  All  anatomical 
museums  contain  preparations  of  such  cases  ; 
several  are  mentioned  in  Dr.  Hodgkin’s  ex- 
cellent catalogue  (sect,  iii.)  which  is  a most 
praiseworthy  example  to  all  professors  of  ana- 
tomical collections,  which  at  present  are  of 
very  limited  utility,  owing  to  their  being  so 
little  known  to  the  profession  at  large ; we 
hope  to  see  the  former  taste  of  giving  splendid 
representations  of  interesting  preparations 
which  are  concealed  in  cupboards,  revived  ; 
the  labours  of  Ruysch,  Sandifort,  and  Fred. 
Meckel,  show  that  the  subject  is  not  unworthy 
of  great  minds. 

Notwithstanding  the  great  diffusion  of 
anatomical  knowledge,  this  artery 1 is  still 
sometimes  injured  in  “ bleeding  ” at  the 
arm  by  ignorant  or  incautious  operators  ; the 
result  of  this  wound  is  almost  always  an 
aneurism,  of  that  kind  called  “ false  diffused, 
false  circumscribed,”  or  both  these  together  ; 
or  of  that  kind  termed  varicose  aneurism, 
which  may  also  be  accompanied  by  one  or 
both  of  the  two  former.  As  this  is  a point  of 
great  practical  importance,  and  as  we  possess 
an  observation  of  this  disease,  which  is  badly 
understood,  we  cannot  refrain  from  publishing 
it,  hoping  it  may  throw  some  light  upon  an 
obscure  affection,  and  elicit  further  observa- 
tions. 

This  species  of  aneurism  was  first  clearly 
pointed  out  by  Dr.  William  Hunter  (in  1757 
and  1762).  This  celebrated  man  was  too 
modest  to  attach  much  importance  to  the 
name  of  this  disease, — “ whether  it  should  be 
called  an  aneurism  or  a varix,  or  both  or 
neither.”  It  would  appear2,  however,  that  he 
named  it,  “ aneurism  by  anastomosis,  being 
caused  by  an  anastomosis  or  communication  of 
the  vein  and  artery .”  George  Cleghorn,  pro- 
fessor of  anatomy  in  Dublin,  was  the  next  per- 
son who  distinguished  this  sort  of  aneurism. 
In  a letter  to  W.  Hunter,  Cleghorn  gave  a 
very  good  account  of  a case  which  occurred 
after  bleeding,  in  the  arm  of  a boy  aged  seven- 
teen. Cleghorn  proposed  calling  this  disease 
aneurismal  varix.  In  describing  the  symp- 
toms of  this  affection,  he  lays  great  stress 
upon  the  thrilling  sensation  and  hissing  noise 
which  are  perceived  by  placing  the  ear  upon 
these  aneurisms,  or  by  applying  one  end  of  an 

1 Formerly  this  accident  was  of  very  frequent  occur- 
rence. Dionis  tells  us,  that  “ a celebrated  surgeon, 
whose  name  is  much  respected  among  us,  and  who  was 
most  skilful,  and  had  acquired  greater  fame for  hleedimj 
than  was  ever  possessed  by  any  other  phlebotomist, 
confesses  to  have  opened  the  brachial  artery  eleven 
times  in  the  course  of  one  year  (before  171b');  a 
misfortune  which  he  could  not  avoid,  says  Dionis,  be- 
cause he  was  called  to  so  many  difficult  cases.” — Hui- 
tieme  Demonstration  Anat.  p.  593,  4. 

2 Sec  S.  Cooper’s  Surg.  Diet. 
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iron  rod,  or  catheter,  to  the  tumour,  and  the 
other  to  the  ear  ; this  is  probably  the  first 
time  “mediate  auscultation”  was  ever  used  to 
facilitate  the  diagnosis  of  aneurisms.  Cleghorn 
likewise  enriched  his  letter  with  an  engraving 
which  portrays  the  dilated  state  of  the  basilic, 
cephalic,  and  median  veins  b 

These  valuable  observations  had  not  proba- 
bly reached  foreign  shores,  when  Guattani,  of 
Rome,  published  a good  memoir  upon  aneur- 
isms, in  which  he  describes  this  new  species  ; 
hence,  some  persons,  totally  ignorant  of  dates, 
have  endeavoured  to  rob  British  surgery  of 
one  of  its  numerous  glories ; however,  Guat- 
tani1 2 saw  his  first  patient  in  17C9,  and  his 
second  in  1771.  He  published  his  paper  in 
1772  ; it  is,  therefore,  surprising  that  the 
learned  Monteggia3  should  have  written, 
“ that  this  disease  was  first  described  by  Guat- 
tani, then  by  W.  Hunter,  to  whom  improperly 
is  attributed  the  discovery .”  As  a corroboration 
of  this  statement,  Monteggia  refers  to  Arnaud’s 
Memoires,  where  the  reader  may  search  in 
vain  even  for  Guattani’s  name.  Scarpa,  on 
the  ground  that  Guattani  was  ignorant  of 
Hunter’s  papers,  is  anxious  to  claim  an  equal 
share  of  merit  for  his  countrymen,  which  im- 
partial history  will  not  grant. 

Of  all  the  forms  of  aneurism,  this  one  is 
doubtless  the  least  understood.  Opportuni- 
ties of  investigating  the  morbid  condition  of 
the  parts  affected  rarely  occur  : few  authors, 
therefore,  have  been  enabled  to  give  a toler- 
ably correct  history  of  this  affection.  The 
majority  of  surgeons  prefer  leaving  the  disease 
to  nature,  or,  when  they  do  interfere,  opera- 
tions are  performed  which  not  only  disturb 
the  relative  situations  of  parts,  but  likewise 
destroy  their  integrity  : hence,  should  the 
patients  eventually  sink  under  the  operation, 
very  little  can  be  learnt  by  anatomical  inspec- 
tion : for  these  reasons,  therefore,  we  must 
not  be  surprised  that  many  opinions  concern- 
ing this  disease  should  be  founded  on  errone- 
ous or  conjectural  grounds.  To  save  time, 
we  shall  at  once  draw  the  following  conclu- 
sions, from  the  most  approved  and  recent  au- 
thorities, which  will  show  at  a glance  the 
state  of  science  upon  this  subject. 

Varicose,  or  arterio-venous  aneurism  gene- 
rally occurs  after  bleeding  at  the  arm,  and  is 
caused  by  the  lancet  running  through  both 

1 John  Bell’s  introduction  of  the  terms  “aneurism 
hy  anastomosis”  to  denote  “ naivus  maternus;”  and 
the  distinction  which  some  writers  draw  between 
aneurismal  varix  and  varicose  aneurism,  have  already 
created  some  confusion  in  this  point  of  nomenclature. 
To  avoid  all  ambiguity,  MM.  Dupuytren  and  Breschet 
prefer  the  name  of  arterio-venous  aneurism,  or  aneur- 
ism by  transfusion;  we  shall  employ  the  word  “vari- 
cose,” which  is  generally  understood,  and  means,  pro- 
perly, an  aneurism  formed  by  the  communication  of 
the  artery  and  vein  ; the  “ aneurismal  varix  ” is  a dis- 
tended state  of  the  veins  which  pulsate  like  arteries, 
and  is  the  consequence  or  extension  of  the  varicose 
aneurism  which  frequently  exists  alone. 

2 De  Spurio  Braehii  Aneurysmate,  p.  223,  224. 
See  Louth’s  collection  of  Theses. 

3 Instituzioni  Chirurgiche,  p.  183.  c.  i.  Milano, 
1829. 


sides  of  the  median  basilic  vein,  into  the  bra- 
chial artery  which  lies  beneath  it ; the  exter- 
nal wound  of  the  integuments  and  vein  heals 
up,  while  the  puncture  through  the  opposite 
side  of  the  vein  remains  open,  and  receives 
more  or  less  blood  from  the  injured  artery. 
These  are  considered  the  necessary  conditions 
of  this  sort  of  aneurism  ; and  the  consequence 
is,  that  the  superficial  veins  of  the  arm  be- 
come “ varicose,  aneurismal,  and  pulsate.” 
These  views,  which  were  first  established  by 
W.  Hunter,  have  been  followed  by  Scarpa, 
Hodgson,  Delpech,  Roux,  Dupuytren,  Bell, 
Wardrop,  Breschet,  Liston,  &e.  This  sort 
of  aneurism  has  likewise  been  detected  in 
other  parts  besides  the  arm,  as  the  axillary, 
subclavian,  carotid,  femoral,  and  popliteal 
vessels  ; nevertheless  the  same  explanation 
has  been  given  ; the  veins  have  always  been 
supposed  to  have  been  divided  through  and 
through.  These  additional  examples  prove 
that  varicose  aneurism  may  exist  between 
deep  as  well  as  superficial  veins  and  their  cor- 
responding arteries.  It  must  notwithstand- 
ing be  recollected,  that  all  the  cases  of  vari- 
cose aneurism  produced  by  bleeding  at  the 
arm,  have  invariably  been  represented  as  ex- 
isting between  the  superficial  median  basilic 
vein  and  the  brachial  artery.  I know  but  one 
exception,  namely  : — Park’s  case  of  aneur- 
ism, mentioned  in  J.  Bell’s  work,  which  could 
not  be  explained  by  that  author,  and  was  con- 
sequently considered,  and  called,  “ an  anomal- 
ous case  of  aneurism.” 

The  object  of  these  observations,  is  to  de- 
monstrate, that  varicose  aneurism  and  aneur- 
ismal varix  may  be  produced  by  the  lancet 
injuring  the  deep  veins  and  brachial  artery. 
We  have  been  fortunate  in  having  an  oppor- 
tunity of  dissecting  a limb  affected  with  this 
peculiar  form  of  aneurism  ; and  from  the  case 
being  ripe  with  interest,  it  appears  a duty  to 
communicate  the  principal  facts  connected 
with  it.  The  case  is  such  as  seldom  finds  its 
way  into  print,  unless  when  persons  arc  actu- 
ated by  the  lowest  motives  ; and  I beg  the 
reader  will  reflect,  that  I am  indebted,  for 
the  dissection  of  this  limb,  to  M.  Roux, 
whose  friendship  I prize  as  much  as  I admire 
his  scientific  and  high-minded  character. 

The  patient  was  a female  about  thirty-five 
years  of  age,  of  delicate  form  ; during  an  ill- 
ness she  was  bled  in  the  arm  by  a female 
friend  ; the  artery  was  opened  ; a tumor  or 
circumscribed  false  aneurism,  with  all  the 
symptoms  of  varicose  aneurism,  was  the  con- 
sequence. M.  Roux  saw  the  patient  soon 
after  this  accident,  and  decided  upon  giving 
J.  Hunter’s  operation  a trial,  for  the  cure  of 
this  double  form  of  aneurism.  The  brachial 
artery  was  therefore  tied  at  about  the  middle 
of  the  arm.  The  tumor,  or  circumscribed 
false  aneurism,  disappeared  after  this  opera- 
tion ; the  varicose  aneurism,  however,  still 
continued  ; and  the  patient  left  the  Hospital 
of  “ La  Charite.”  The  disease  made  slow  but 
gradual  progress.  This  unfortunate  female  now 
applied  to  MM.  Dupuytren  and  Lisfranc  for 
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relief;  but  these  gentlemen  preferred  “ doing 
nothing .”  The  pain  in  the  arm,  the  increasing 
weakness  of  the  limb,  with  its  gradual  emacia- 
tion, and  its  distressing  whizzing  noise,  at 
last  drove  the  patient  to  the  resolve  of  having 
something  done  ; she  returned  once  more  to 
M.  Roux,  full  of  courage,  and  determined  to 
submit  to  any  operation  which  presented  the 
slightest  hopes  of  alleviating  her  sufferings. 
She  was  admitted  into  “La  Charite”  in  1834, 
which  was  about  three  years  after  the 
trial  of  the  Hunterian  operation.  I saw  this 
patient  but  once,  and  on  the  day  of  the 
operation  ; the  arm  was  very  painful,  and 
much  smaller  than  the  healthy  one  ; the 
superficial  veins  (cephalic  and  basilic)  at  the 
bend  of  the  arm  were  very  large  and  va- 
ricose, and  pulsated  as  far  as  the  middle  of 
the  upper  arm  ; these  pulsations  were  visible 
to  the  eye ; the  peculiar  whizzing  noise  and 
thrilling  sensation  were  extremely  well  marked. 
At  the  middle  of  the  upper  arm  a long  cica- 
trice existed,  where  the  artery  was  formerly 
taken  up  ; at  one  point  of  this  cicatrice  the 
pulsation  of  the  vessel  entirely  ceased  ; seve- 
ral smaller  cicatrices,  evidently  the  result  of 
repeated  venesection,  were  discernible  at  the 
bend  of  the  arm,  a circumstance  of  some  im- 
portance, as  their  existence  (together  with  a 
tumor  formerly  in  the  same  point,  which  must 
have  produced  some  disturbance  in  the  exact 
relative  situations  of  these  parts),  must  make 
it  difficult  to  point  out  the  precise  spot  where 
the  artery  had  been  punctured.  M.  Roux 
now  determined  upon  cutting  down  to  the 
brachial  artery  at  the  bend  of  the  arm,  and 
applying  a ligature  upon  it  both  above  and 
below  the  point  where  this  vessel  communi- 
cated with  the  vein  which  was  supposed  to  be 
the  “ median  basilic.”  I assisted  M.  Roux  in 
this  terrible  and  perplexing  operation.  He 
endeavoured  to  put  a ligature  round  the  ar- 
tery, first,  immediately  below  its  wound.  In 
proceeding  towards  this  step,  a large  superfi- 
cial vein  was  cut  (probably  the  median  basi- 
lic), which  poured  forth  its  blood  in  great 
profusion : compressing  the  artery  did  not 
entirely  arrest  it : the  quantity  of  blood  gush- 
ing out  of  this  vein  at  each  pulsation  of  the 
artery  determined  M.  Roux  to  pass  a ligature 
round  it  by  means  of  a curved  needle,  taking 
all  precautions  to  avoid  any  other  surrounding 
parts,  &c.  M.  Roux  again  proceeded  to- 
wards the  artery,  but  every  incision  of  the 
scalpel  was  followed  by  a fresh  haemorrhage  ; 
the  patient  complained  of  acute  pain,  and  the 
wound  was  constantly  filled  with  blood  ; for 
these  reasons  the  operator  abandoned  the 
idea  of  laying  the  artery  bare,  and,  feeling  for 
it  with  his  finger,  he  was  soon  satisfied  that 
he  could  distinguish  its  pulsation  : he  then 
plunged  a curved  needle  and  ligature  imme- 
diately beneath  his  fingers,  and  tied  the  artery 
tight : from  this  mode  of  proceeding,  other 
parts  besides  the  artery  were  necessarily  ex- 
posed to  being  included  in  the  ligature.  The 
operator  believing  that  the  lower  extremity  of 
the  artery  immediately  below  its  communica- 


tion with  the  vein  was  now  secured,  fancied 
this  single  ligature  might  suffice  ; this  was  in 
fact  reasoning  on  the  Brasdorian  principle. 
M.  Roux  appealed  to  me.  I put  my  fingers 
upon  the  brachial  veins,  which  pulsated  with 
their  wonted  force  : the  idea,  therefore,  of 
leaving  the  patient  in  this  state  was  immedi- 
ately rejected.  M.  Roux  now  proceeded  to 
take  up  the  artery  above  its  point  of  union 
with  the  vein,  the  exact  situation  of  which 
was  very  difficult  to  ascertain.  Scarcely  had 
the  knife  been  again  resorted  to,  but  another 
large  pulsating  vein  was  wounded,  which 
caused  profuse  bleeding,  and  was  secured  by 
the  needle  and  thread,  as  before.  The  dread 
of  further  bleeding  from  the  use  of  the  scalpel 
(which  was  perhaps  too  freely  used  in  this  peril- 
ous operation),  prompted  the  operator  to  em- 
ploy it  no  longer ; he  therefore  again  resorted 
to  the  curved  needle  and  thread,  by  which  he 
finally  embraced  the  artery  : the  tightening 
of  these  ligatures  produced  considerable  pain. 
It  was  now  fully  believed  that  the  artery  was 
tied  both  above  and  below  its  wound  ; never- 
theless the  pulsations  at  the  bottom  of  the  in- 
cision and  in  the  veins  were  still  very  strong. 
In  this  perplexing  state  of  things,  which 
could  not  be  accounted  for,  the  surgeon’s  in- 
genuity and  knowledge  were  completely  at  a 
stand  ; in  despair  of  further  benefit,  he  brought 
the  lips  of  the  incision  together,  having  pre- 
viously filled  up  the  bottom  of  the  wound 
with  some  charpie  (French  lint),  and  the  pa- 
tient, extremely  exhausted  from  pain  and  loss 
of  blood,  was  conveyed  to  her  bed.  Several 
haemorrhages  occurred  the  following  days  ; 
the  arm  was  still  very  painful  ; the  veins  pul- 
sated forcibly  ; and  the  dread  of  fatal  haemor- 
rhage led  M.  Roux  to  amputate  the  upper  arm 
at  about  its  middle.  The  unfortunate  sufferer 
survived  this  operation  only  a few  days.  M. 
Roux  kindly  gave  me  the  amputated  limb  to 
dissect,  but  owing  to  the  various  wounds 
made  in  the  superficial  veins,  and  also  to  the 
destruction  of  parts  by  suppuration,  it  was 
impossible  to  give  a correct  view  of  the  more 
superficial  organs  ; we  took  a sketch  of  the 
deeper  parts,  which  we  hope  will  be  sufficient 
to  explain  the  peculiarity  and  the  extreme 
difficulty  of  this  case,  and  also  be  a warning 
to  surgeons  in  future  how  they  undertake  an 
operation  so  hazardous  for  the  patient,  and  so 
perplexing  for  the  operator. 

By  casting  a glance  over  the  sketch,  the 
following  particularities  will  be  observed. 

This  was  a perfect  example  of  varicose  or 
arterio-venous  aneurism,  and  aneurismal  varix, 
exactly  similar,  in  outward  appearances  and 
symptoms,  to  the  disease  first  pointed  out  by 
William  Hunter,  and  first  delineated  by  Cleg- 
horn  : it  was  likewise  considered  such  by  all 
the  surgeons  who  saw  it.  It  differed,  how- 
ever, in  this  respect,  that  the  communication 
did  not  exist  between  the  median  basilic  vein, 
or  superficial  vein,  and  the  artery,  as  all  au- 
thors affirm,  but  between  the  brachial  artery 
and  one  of  its  accompanying  satellite  or  deep- 
seated  veins,  resembling  those  cases  of  varicose 
B b 2 
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aneurism  which  are  sometimes  seen  between 
the  femoral,  carotid,  and  axillary  arteries  and 
their  corresponding  veins,  See.  several  examples 
of  which  are  already  recorded  in  the  annals 


Fig.  109. 


Fig.  109  represents  the  front  and  deep  region  of  the 
elbow  of  the  left  arm.  a a,  The  biceps  muscle  and 
its  tendon,  both  placed  sideivays.  b.  The  tuberosity  of 
the  inner  condyle  of  the  os  humeri,  c.  The  supi- 
nator R.  longus  muscle,  d,  The  pronator  radii  teres 
divided,  and  thrown  aside,  to  allow  of  the  vessels 
being  seen,  e e e,  The  basilic  vein  partly  cut  away, 
where  probably  the  median  basilic  vein  joined  it. 
f Probably  the  median  cephalic,  g.  The  radial  vein, 
h , The  “ communicating  vein  ” much  enlarged  and 
springing  from  an  enormous  satellite  rein,  i;  this 
“ vena  communicans  ” is  in  a direct  line  with  the 
canal  which  existed  between  the  brachial  artery,  and 
its  deep  accompanying  rein  ; j,  marks  the  point,  where 
this  canal  has  been  laid  open  to  show  it  more  fully. 
Close  to  the  letter  h is  another  aperture,  where, 
probably,  some  enlarged  vein  was  cut  array.  This 
sketch  shows  most  distinctly  that  the  superficial  veins 
of  the  arm  became  varicose,  and  aneurismal,  by 
means  of  the  “ vena  communicans."  i i.  The  satel- 
lite reins  {venue  comites),  which  decreased  as  they 
became  more  distant  from  the  wound  in  the  brachial 
artery ; they  have  been  removed  at  the  point  where 
the  ligature  (« ) surrounded  them,  not  presenting  any 
remarkable  feature,  j.  At  this  canal,  between  the 
artery  and  deep-seated  vein,  it  was  impossible  to  say 
where  the  artery  began  or  ended ; it  was  like  a per- 
fectly new  vessel,  existing  naturally  between  the  vein 
and  artery,  k k k.  The  brachial  artery  with  its  lower 
division  into  radial  and  ulnar  arieries  which  were 
extremely  small,  thin,  and  more  like  veins.  1 1,  Tice 
median  nerve  which  was  tied  with  the  artery  ( at  m) 
at  the  first  step  of  the  operation,  n.  The  second  liga- 
ture which  traversed  the  artery,  merely  taking  in 
about  two-thirds  of  its  circumference. 


of  surgery.  It  is  probable  that  the  lancet 
passed  through  the  median  basilic  vein,  then 
through  the  satellite  vein,  and  finally  into  the 
artery,  making  thus  no  less  than  five  openings 
in  these  vessels  ; viz.  two  in  the  median  ba- 
silic, two  in  the  satellite  veins,  and  one  in  the 
artery,  which  may  also  have  been  pierced 
through  and  through  ; making  in  that  case  six 
apertures  in  those  vessels.  The  superficial 


veins,  principally  the  basilic  and  cephalic, 
were  extremely  varicose,  apparently  owing  to 
the  free  anastomosis  established  between 
them  and  the  deep-seated  veins,  by  that  im- 
portant trunk  the  “ vena  communicans.”  By 
the  assistance  of  this  vein,  the  blood  propelled 
by  the  artery  into  the  satellite  vein  would  find 
less  difficulty  in  passing  directly  into  the  su- 
perficial veins,  which  are  larger,  and  perhaps 
more  easily  dilated  than  the  deep-seated  veins, 
than  it  would  experience  in  distending  the 
veme  comites,  or  satellite  veins,  which  are 
considerably  smaller.  This  observation  also 
proves  that  the  artery  becomes  dilated  above 
the  injury,  and  diminishes  in  size  below  it, 
where  its  trunk,  as  well  as  its  branches,  par- 
take more  of  the  appearance  of  veins  than  of 
arteries  ; a fact  which  is  given  as  a novelty  by 
M.  Breschet,  but  which  is  distinctly  men- 
tioned in  several  places  by  his  predecessor, 
P.  Adelmann,  to  whose  interesting  memoir 
we  shall  presently  refer.  This  diminution  of 
the  artery  below  the  wound  is  easily  accounted 
for,  by  that  general  law  which  holds  in  patho- 
logy, that  when  an  organ  no  longer  fulfils  its 
natural  function,  it  diminishes  in  size,  or 
wastes  away : here,  the  arteries  below  the 
wound  receive  very  little  blood,  and  there- 
fore have  scarcely  any  labour  to  perform, 
while,  on  the  contrary,  the  veins  having 
much  more  to  do,  increase  in  size  and  thick- 
ness, and  appear  arlerialised.  The  blood 
which  ought  to  pass  on  to  the  extremity  of 
the  limb  stops  half  way,  and  returns  by  the 
new  and  unnatural  canal  between  the  artery 
and  the  vein,  which  is  a sufficient  explanation, 
according  to  Delpech,  of  the  wasting  away  of 
the  fore-arm.  This  dissection  likewise  shows : — 
1.  How  difficult  it  is  to  point  out  the  exact  spot 
where  the  lancet  had  pricked  the  artery  ; and 
therefore  the  proposal  of  cutting  down  to  that 
point,  and  applying  a ligature  upon  the  new 
canal,  is  not,  as  is  stated,  a very  easy  and  simple 
proceeding  : — 2.  That  surgeons  may  easily  be 
deceived  with  regard  to  the  precise  point  where 
injury  has  been  inflicted  on  the  artery  by  the 
lancet,  owing  to  the  basilic  vein  lying  over, 
and  nearly  corresponding  to  the  situation  of 
the  artery  and  its  accompanying  veins.  It 
may  perhaps,  in  future,  be  possible  to  distin- 
guish when  the  anastomosis  exists  between 
the  artery  and  deep  veins,  and  when  between 
the  artery  and  the  superficial  veins,  by  pay- 
ing particular  attention  to  the  exact  spot  of 
the  greatest  intensity  of  the  thrilling  sensation 
and  whizzing  noise,  which  will  probably  air- 
pear  to  come  from  a lower  part  than  where 
the  cicatrix  at  the  bend  of  the  arm  is  seen ; 
and  also  the  dilatation  of  the  superficial  veins 
will  be  the  greatest  at  the  point  where  the 
“ vena  communicans”  joins  the  superficial  and 
deep  veins  together,  which  is  much  lower 
down  the  fore-arm  than  where  bleeding  is 
performed  : — 3.  That  the  Brasdorian  operation 
of  tying  the  artery  on  the  distal  side  of  the 
aneurism  would  have  no  chance  of  success  in 
an  old  case  of  varicose  aneurism,  owing  to 
the  free  passage  of  blood  through  this  new 
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and  perfect  anastomosis  : — 4.  That  tying  the 
artery,  upon  J.  Hunter’s  principle,  is  deci- 
dedly injudicious,  and  not  in  accordance  with 
that  great  man’s  views,  who  was  induced  to 
tie  the  vessel  at  some  distance  from  the  dis- 
ease, lest  it  should  not  be  in  a sound  state  : 
in  this  form  of  aneurism  such  fear  is  almost 
groundless.  This  case,  with  many  more  men- 
tioned in  M.  Breschet’s  interesting  paper, 
proves  beyond  refutation,  that  little  benefit 
can  be  obtained  by  tying  the  brachial  artery 
at  the  middle  of  the  arm.  This  observation 
likewise  shows,  that  a ligature  placed  above 
and  very  near  the  disease  may  sometimes  be 
ineffectual,  especially  in  an  old  case,  and  in 
which  the  artery  was  formerly  tied  at  a dis- 
tance from  the  disease ; both  these  causes  ren- 
dering the  collateral  circulation  in  the  anasto- 
mosing vessels  very  active.  Finally,  the  result 
of  this  operation  warns  the  surgeon  of  the 
danger  of  using  the  needle  and  ligature  in  the 
dark,  or  at  hazard  ; since  the  median  nerve 
was  comprised  in  one  ligature,  and  the  bra- 
chial artery  transfixed  by  the  other. 

I cannot  finish  this  important  subject 
without  making  a few  more  observations. 
After  having  clearly  made  out  this  disease 
by  careful  dissection,  I was  naturally  aston- 
ished that  similar  cases  should  not  have  been 
described,  and  felt  convinced  that  they  must 
have  existed.  I have  since  that  period  disco- 
vered that  two  observations  of  varicose  aneu- 
rism (between  the  artery  and  deep  vein)  of 
the  arm  are  upon  record,  but  they  have  not 
been  duly  understood  or  appreciated.  In 
speaking  of  varicose  aneurism  of  the  arm  fol- 
lowing bleeding,  Mr.  Liston1  makes  the  fol- 
lowing extraordinary  assertions  : “ But  aneu- 
rism may  form  in  communication  with  the  vein, 
and  two  cases  of  this  kind  are  recorded.  This 
is,  properly,  varicose  aneurism,  a disease  oftener 
talked  about  than  understood.  This  form  is 
treated  in  the  same  way  as  the  false  aneurism  in 
its  early  or  more  advanced  stages,  by  ligature 
at  the  wounded  part,  or  in  the  middle  of  the 
upper  arm.”  It  is  hard  to  imagine  how  this 
author  can  only  have  cognizance  of  two  cases 
of  this  kind  of  aneurism  ; his  reading  must 
indeed  be  very  limited.  But  what  is  most 
surprising  is,  that  Mr.  Liston  should  have 
added  a wood-cut  engraving  (without  expla- 
nations) for  the  better  comprehension  of  a 
disease  so  little  understood.  This  drawing  is 
meant  to  represent  a pure  case  of  varicose 
aneurism,  and  is  evidently  copied  from  J. 
Bell’s  work  on  Surgery,  for  there  is  only  this 
slight  difference  : Mr.  Liston  has  represented 
all  the  fingers  extended  ; while  in  the  original, 
two  fingers  are  partly  closed.  Now  this 
drawing,  which  represents,  according  to  Mr. 
Liston,  a common  example  of  varicose  aneu- 
rism, is  considered  by  Bell  “ an  anomalous 
case  of  aneurism"  (Principles  of  Surgery,  vol. 
i.  p.  302.),  which  he  could  not  rightly  under- 
stand, and  which  was  from  the  practice  of 
Park  of  Liverpool.  Messrs.  J.  and  C.  Bell 

1 Sec  Practical  Surgery,  p.  177.  133!l. 


both  consider  varicose  aneurism,  after  bleed- 
ing at  the  arm,  to  exist  between  the  superfi- 
cial vein  and  artery  ; they  however  conceive 
that  the  lancet  may  wound  the  deeper  veins. 
“ These  ‘ venae  comites'  also  are  sometimes  struck 
with  the  lancet,  and  then  the  arteiy  and  veins 
are  all  massed  together.  Perhaps  the  anomal- 
ous case  related  by  Mr.  Park  of  Liverpool  was 
of  this  nature."  It  is  really  singular  that 
Park,  Bell,  and  Mr.  Liston  have  not  re- 
marked that  their  engraving  represents  most 
distinctly  a canal  or  communication  between 
the  brachial  artery  and  one  of  the  satellite 
veins,  which  last  seems  to  dilate  into  an 
aneurismal  sac,  and  might  have  been  probably 
the  “vena  communicans”  distended.  The 
drawing  proves  beyond  a doubt,  that  there 
was  nothing  anomalous  in  this  case ; it  was 
purely  an  example  of  varicose  aneurism 
and  aneurismal  varix,  similar  to  the  one  we 
have  been  describing.  Mr.  Liston  could  not 
have  chosen  a worse  specimen  of  drawing  for 
his  object ; indeed,  it  is  utterly  impossible 
for  the  student  to  understand  the  sketch  with- 
out any  reference,  the  more  especially  as  Bell 
and  Park  could  not  clearly  make  out  this  case, 
and  hence  they  called  it  anomalous  ; notwith- 
standing this,  Mr.  Liston  produces  the  en- 
graving to  illustrate  the  principal  features  of 
a common  varicose  aneurism  of  the  arm.  Al- 
though we  entertain  no  doubt  that  Parks 
case  can  be  perfectly  explained  according  to 
the  views  we  have  endeavoured  to  establish, 
still,  as  scepticism  is  a prevailing  rule  with 
many  readers,  I am  happy  in  being  able  to 
present  another  confirmation  of  most  of  the 
explanations  now'  offered.  In  a recent  tour 
through  Germany,  I met  with  a preparation  of 
varicose  aneurism  (in  the  small  anatomical  mu- 
seum at  Wursburg,  formed  principally  by  the 
labours  of  Hesselback  and  the  Siebolds),  which 
will  throw  much  light  upon  the  present  sub- 
ject. This  preparation  was  made  in  1818,  by 
Dr.  Hesselback  junior  : a brief,  clear,  and 
good  history  of  this  interesting  case  is  found 
in  P.  Adelmann’s  Tractatus  Anat.  Chir.  de 
Aneurysmate  spurio  varicoso.  Wiirceburgi, 
1821, a work  mentioned  by  Mr.  Samuel  Cooper, 
in  his  bibliographical  references  at  the  end  of 
his  article  Aneurism  (See  Dictionary  of  Prac. 
Surg.)  ; but  this  erudite  author  has  given  it  a 
wrong  date,  and  docs  not  appear  to  have  read 
it,  otherwise  he  would  certainly  have  been 
struck  with  its  remarkable  contents.  This 
modest  production  is  so  little  known,  that  we 
shall  give  an  outline  of  the  case.  This  vari- 
cose aneurism  (and  aneurismal  varix)  existed 
in  the  right  arm  of  “ Laurentius  Drescher,” 
and  was  caused  by  the  explosion  of  a gun 
which  was  charged  with  shot : the  patient 
lived  twenty  years  with  this  aneurism,  which 
was  never  operated  upon.  Adelmann  has 
given  an  engraving  of  the  preparation,  which 
shows  that  the  communication  existed  merely 
between  the  brachial  artery  and  the  satellite 
vein  : the  median  basilic  vein  became  dilated 
and  aneurismal  in  this  case,  as  in  our  own,  by 
the  ready  communication  of  the  deep  with  the 
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superficial  veins  of  the  arm,  by  the  important 
branch,  “ the  vena  communicans.”  This  is  not 
our  own  inference.  Adelmann  tells  us  dis- 
tinctly, “ Ibi  loci  vena  mediana  pulsu  vehe- 
mente  sanguinis  arteriosi  ex  vena  brachiali 
(the  satellite  vein)  per  dictum  ramum  conjun- 
gentem  in  se  irruentis,  sacci  ad  instar  est  dila- 
tata.”  We  thus  possess  three  cases  of  varicose 
aneurism  of  the  arm,  existing  between  the 
deep  veins  and  brachial  artery,  and  twice 
caused  by  the  lancet.  The  cause  of  the  dis- 
ease is  of  little  consequence  ; whether  it  be 
produced  by  the  lancet,  or  by  shot,  the  result 
is  almost  alike,  the  symptoms  are  nearly  si- 
milar, and  the  disease  equally  inconvenient 
or  dangerous.  Are  we  not  now  justified  in 
hazarding  the  opinion,  that  it  is  extremely 
probable  that  many  of  the  cases  which  have 
been  considered  aneurisms  of  the  superficial 
vein  and  artery  of  the  arm,  have  in  reality 
occurred  between  the  artery  and  the  deep 
veins  ? In  fact,  it  appears  to  us  almost  im- 
possible for  any  sharp  instrument  to  open  the 
brachial  artery,  without  injuring  at  the  same 
time  the  veins  which  cover  that  vessel,  more 
or  less  ; and  in  this  case,  why  should  not  the 
blood  of  the  artery  flow  more  easily  into  the 
adjoining  vein  than  into  a vein  situated  at  a 
greater  distance  ? We  trust  that  future  cases 
of  varicose  aneurism  will  be  more  carefully 
examined,  as  this  is  the  only  way  of  settling 
these  interesting  points  of  surgical  patho- 
logy. 

We  must  now  add  a few  words  concerning 
the  best  operation  for  the  cure  of  this  kind  of 
aneurism.  Surgeons  entertain  very  different 
opinions  upon  this  important  matter  : some 
consider  all  operations  unnecessary  ; the  dis- 
ease, they  argue,  does  not  endanger  life  ; it 
is  merely  an  inconvenience  : others,  on  the 
contrary,  “ treat  this  kind  of  aneurism  in  the 
same  way  as  the  false  aneurism  in  its  early  or 
more  advanced  stages,  by  ligature  at  the 
wounded  part,  or  in  the  middle  of  the  upper 
arm.”  (See  Liston,  Op.  cit.)  M.  Breschct 
has  taken  great  pains  to  show  that  tying  the 
brachial  artery,  according  to  Hunter’s  plan, 
is  both  dangerous  and  insufficient : he  has 
brought  forward  a good  many  instances  of 
such  operations  performed  by  Dupuytren 
having  failed  ; for  this  reason,  M.  Brescbet  is 
a partisan  of  the  old  operation  of  cutting  down 
to  the  artery  (or  sac),  and  tying  it  both  above 
and  below  the  part  wounded.  I entirely  agree 
with  M.  Brescbet  in  banishing  Hunter’s 
operation  from  the  treatment  of  this  disease  ; 
but  cutting  down  to  the  wounded  artery,  and 
passing  two  ligatures  around  it,  requires  some 
consideration.  There  is  an  essential  differ- 
ence in  operating  upon  a recent  or  upon  an 
old  varicose  aneurism  : in  the  one,  the  oper- 
ation may  be  easy  of  execution,  and  happy  in 
its  termination  ; in  the  other,  it  may  be  most 
laborious  in  its  performance,  and  most  fatal  in 
its  results  ; we  even  doubt  whether  the  same 
operation  is  applicable  to  both  cases.  We 
shall  venture  a few,  perhaps,  premature  opi- 
nions regarding  the  best  operation  for  this 


kind  of  aneurism,  in  hopes  of  soliciting  further 
observations  from  more  experienced  pens. 
In  recent  cases  of  varicose  aneurism,  we  be- 
lieve, a cure  may  be  effected  by  simply  apply- 
ing one  ligature  above,  but  close  to  the  injured 
part  of  the  brachial  artery.  I was  requested 
by  M.  Carron  du  Villards  to  see  a patient  (a 
woman,  aetat.  55),  who  had  been  bled  by  a 
young  student  : the  artery  was  opened,  and 
all  the  symptoms  of  varicose  aneurism  existed. 
I strongly  recommended  cutting  down  to  the 
artery  close  to  the  small  tumour,  and  securing 
it  with  a thin  silk  ligature.  We  performed 
this  operation  about  a fortnight  after  the 
accident.  The  incision  was  made  above  and 
almost  upon  the  small  tumour  : the  operation 
was  very  easy  ; it  gave  rise  to  no  bleeding  or 
injury  to  the  veins,  and  the  patient  was  ra- 
pidly cured.  M.  Breschet  objects  to  tying 
the  artery  close  to  the  disease,  lest  inflamma- 
tion of  the  vessel  cause  the  ligature  to  cut 
through  the  artery  too  soon  ; but  this  appears 
rather  a groundless  fear.  My  friend,  Prof. 
Lallemand,  of  Montpellier,  likewise  now  pur- 
sues this  plan  of  operating  for  varicose  aneur- 
ism : he  has  favoured  me  with  the  history  of 
a successful  operation  performed  (in  1836) 
upon  the  right-arm  of  a man,  aged  34,  who 
had  been  bled  in  the  median  basilic  vein,  which 
caused  a varicose  aneurism.  In  old  cases  we 
should  hardly  expect  a cure  from  simply 
tying  the  artery  immediately  above  the  point 
of  injury  : in  these  cases,  if  an  operation  is 
resorted  to,  it  would  be  best  to  make  a very 
careful  and  prudent  dissection  of  the  artery, 
using  the  knife  as  little  as  possible,  and  to  tic 
it  above  and  below  its  wound. 

Before  we  describe  the  muscles  of  the  pos- 
terior side  of  this  region,  we  must  briefly 
speak  of  other  parts  which  partly  cover  them : 
we  have  elsewhere  observed  that  very  little 
fat  exists  over  the  olecranon  and  surrounding 
points  of  this  region,  which  is  supplied  on  the 
other  hand  with  fibro-cellular  tissue,  and  also 
with  a subcutaneous  bursa  mucosa.  The  cel- 
lular tissue  is  stronger,  more  fibrous  or  elastic, 
opposite  the  olecranon  and  inner  tuberosity  of 
the  humerus,  to  which  it  connects  the  skin,  as 
we  have  already  noticed,  than  in  the  other 
situations  or  depressions  of  this  surface.  When 
the  cellular  substance  is  more  delicate,  it  con- 
tains a very  slight  quantity  of  adipose  tissue, 
is  easily  inflated  with  fluid  ; which  accounts 
for  the  elbow  swelling  with  such  facility  in 
cases  of  haemorrhage  following  divers  injuries. 
This  cellular  tissue  greatly  contributes  to  the 
free  motion  of  the  skin  over  the  olecranon 
and  other  bony  projections  ; under  this  cellu- 
lar substance,  and  upon  the  most  prominent 
part  of  the  olecranon  we  find  the  bursa  mucosa, 
which  ought  to  be  inflated,  to  be  well  studied ; 
it  is  generally  of  a globular  form,  about  the 
shape  and  size  of  the  human  eye-ball,  sur- 
rounded by  cellular  tissue,  which  forms  a sort 
of  sheath  for  it,  but  from  which  it  can  be  en- 
tirely separated  by  careful  dissection.  I have 
mostly  found  it  constitute  a single  sac,  but 
quite  independent  of  the  neighbouring  tissues. 
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M.  Velpeau,  on  the  contrary,  seems  to  consider 
it  more  as  an  accidental  formation  ; “ over 
the  olecranon  the  cellular  tissue  is  condensed 
in  such  a manner  that  it  often  gives  rise  to  a 
real  bursa  mucosa , of  variable  capacity,  and 
contains  but  little  fluid  in  its  healthy  state,  but 
is  easily  filled  upon  the  slightest  injury1.” 
M.  A.  Berard2 3  says,  he  has  seen  this  bursa 
contain  several  cavities  ; from  repeated  dis- 
sections, I am  induced  to  believe  that  this 
bursa  always  exists  in  the  natural  or  healthy 
state  of  the  limb.  Beclard1,  who  perhaps 
took  undue  credit  to  himself  as  regards  the 
description  of  the  bursae  mucosae,  remarks  that 
this  sac  is  found  before  birth,  and  can  easily 
be  seen  on  account  of  a sufficient  quantity  of 
fluid  which  lubricates  its  interior.”  This  bursa, 
like  that  of  the  patella,  is  sometimes  distended 
with  fluid  of  various  natures,  which  has  been 
described  under  the  name  of  hygroma.  Some 
surgeons  have  proposed  injecting  this  cavity 
with  stimulating  fluids,  as  in  hydrocele  : when 
this  operation  is  performed,  great  care  must 
be  taken  to  avoid  injecting  the  cellular  tissue 
around  the  bursa,  which  would  cause  consi- 
derable inflammation.  This  bursa  is  con- 
stantly exposed  to  blows,  yet  it  is  but  seldom 
found  diseased.  In  fractures  of  the  olecranon 
it  must  generally  be  more  or  less  injured,  on 
account  of  its  being  so  intimately  attached  to 
that  bone. 

The  principal  muscles  worthy  the  surgeon’s 
attention  in  this  posterior  region  are  the  fol- 
lowing : — The  triceps  muscle,  which  at  its 
lower  end  is  provided  with  a strong  tendinous- 
like  fascia,  fills  up  the  hollow  surface  situate 
between  the  two  condyles  of  the  humerus  ; 
and,  when  the  limb  is  extended,  almost  pre- 
vents the  olecranon  from  projecting,  owing  to 
its  thickness  rising  nearly  to  its  level  ; when 
the  fore-arm  is  bent,  it  is  this  muscle  which 
forms  the  flat  surface  of  the  elbow  immediately 
above  the  olecranon.  The  greater  part  of  the 
outside  of  this  muscle  is  formed  by  a broad 
tendinous-like  fascia  which  is  very  similar  to 
that  of  the  rectus  of  the  thigh.  This  broad 
tendon  sends  off  an  aponeurotic  fascia  which 
inserts  itself  along  the  external  and  posterior 
edge  of  the  ulna,  covers  the  anconeus  muscle 
(which  parti}'  arises  from  it),  and  also  inserts 
itself  into  the  external  condyle  of  the  hume- 
rus, and  unites  to  the  tendinous  origins  of  the 
muscles  which  spring  from  that  eminence. 
This  fascia  does  not  spread  over  the  back  part 
of  the  ulna,  which  is  merely  covered  by  its 
periosteum,  bursa  mucosa,  and  cellulo-fibrous 
tissue.  The  thickest  part  of  the  triceps  mus- 
cle is  found  exactly  in  its  middle,  and  is  in- 
serted into  the  olecranon.  The  outer  fibres 
of  this  muscle  are  inserted  into  the  back  and 
upper  part  of  the  external  side  of  the  cubitus 
along  side  of  the  anconeus  muscle  ; the  ten- 
don of  the  triceps  does  not  extend  so  far  in- 
wardly as  it  does  on  the  opposite  side  : there 

1 Page  247.  Loc.  cit.  vol.  ii. 

3 Diet,  dc  Medecinc,  t.  ix.  p.  221. 

3 Anatomic  Generalc,  p.  188. 


is  generally  a fleshy  portion  of  this  muscle 
lying  close  to  the  cubital  nerve. 

M.  Velpeau,  who  justly  remarks  that  the 
tendon  of  the  triceps  is  not  inserted  into  the 
most  prominent  part  of  the  olecranon,  but 
rather  towards  the  articulating  surface  of  the 
joint,  says,  that  this  disposition  favours  the 
formation  of  a synovial  membrane  which  he 
has  sometimes  discovered.  I have  never  yet 
met  with  this  occurrence.  The  front  of  this 
muscle,  which  lies  immediately  upon  the  cap- 
sular ligament  of  the  elbow-joint,  to  which  it 
is  likewise  connected  by  means  of  a number 
of  cellular  fibres,  may  probably  draw  up  the 
ligament  during  its  contraction.  This  power- 
ful muscle  extends  the  fore-arm,  and  is  like- 
wise a “ tensor  of  the  aponeurosis  which  binds 
down  the  anconeus  muscle  and  prevents  its 
being  seen  during  its  contraction. 

The  anconeus  muscle  which  some  anato- 
mists consider  merely  as  a portion  of  the  tri- 
ceps muscle,  on  account  of  its  course,  use,  in- 
sertion, and  the  frequent  difficulty  of  separa- 
ting the  one  from  the  other,  is  of  a triangular 
shape,  flat,  and  fills  up  the  hollow  surface  on 
the  outside  of  the  olecranon,  and  the  space 
between  that  process  and  the  head  of  the 
radius.  Its  superior  fibres  arise  fleshy  from  the 
upper  part  of  the  outer  condyle  of  the  hume- 
rus, and  are  generally  united  to  the  triceps 
muscle  ; the  middle  and  lower  fibres  spring 
by  a small  round  and  strong  tendon  from  the 
lower  and  back  part  of  the  outer  condyle  of 
the  humerus  ; this  tendon  passes  along  the 
side  of  the  head  of  the  radius,  and  must  con- 
tribute to  prevent  luxations  of  that  bone  out- 
wards, an  accident  of  rare  occurrence,  but 
which  has  come  within  the  vast  experience  of 
Sir  A.  Cooper. 

At  the  inner  and  back  part  of  this  region, 
between  the  tuberosity  of  the  condyle  and 
olecranon  process,  is  a furrow  through  which 
the  ulnar  nerve  passes  ; the  exact  course  of 
this  nerve  is  highly  important  to  the  surgeon  ; 
it  is  seen  first  passing  along  the  inner  side  of 
the  front  of  the  arm,  on  the  inside  of  the 
basilic  vein,  and  lying  upon  the  triceps  and 
brachialis  muscles ; it  finally  proceeds  ob- 
liquely towards  the  back  surface  of  the  inner 
condyle,  in  which  is  a smooth  groove  to  re- 
ceive it  ; some  fine  cellular  tissue  merely 
separates  the  nerve  from  the  bone,  which,  on 
account  of  the  smoothness  of  the  passage  re- 
quires no  additional  protection  ; it  is  a law 
that  no  nerves  possess  synovial  membranes, 
these  organs  being  reserved  for  parts  exposed 
to  much  displacement  and  pressure  ; the  ulnar 
nerve  is  surrounded  by  a small  quantity  of 
adipose  substance.  This  nerve  being  near 
the  integuments,  and  placed  upon  a bony  and 
resisting  surface,  is  easily  compressed,  which 
produces  a sensation  too  well  known  to  merit 
notice.  Sometimes,  however,  this  nerve  is 
not  uncovered  by  muscular  fibres.  In  my 
recent  dissections,  I have  twice  met  with  a 
small  transverse  muscle,  about  one  inch  in 
breadth,  extending  from  the  olecranon  to  the 
tuberosity  of  the  inner  condyle  ; these  mus- 
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cles  are  perfectly  independent  of  the  triceps 
and  flexor  carpi  ulnaris  muscles.  I am  not 
prepared  to  say  how  often  they  may  exist,  nor 
what  may  be  their  use,  unless  to  protect  the 
ulnar  nerve,  and  to  raise  up  the  capsular 
ligament  and  synovial  membrane.  The  sur- 
geon, however,  might  be  a little  surprised,  if, 
in  cutting  down  upon  this  nerve  (with  a view 
of  following  Scarpa’s  example  of  dividing  it, 
for  the  cure  of  neuralgia  ; see  his  Opusculi 
di  Chirurgia,  p.  38),  a transverse  muscle 
should  present  itself ; for  this  reason  we  have 
mentioned  its  existence  ; for,  what  in  nature’s 
sports  occurs  twice,  may  occur  again.  The 
ulnar  nerve  is  easily  separated  from  the  cellu- 
lar tissue,  and  made  to  slip  over  the  tuberosity 
of  the  condyle,  a precaution  which  ought  always 
to  be  attended  to  in  excision  of  the  elbow- 
joint;  for  this  nerve  might  otherwise  be  injured : 
and  several  such  instances  have  taken  place. 

The  outer  or  radial  projection  which  ex- 
tends from  the  front  to  the  back  of  this 
region,  is  composed  of  the  supinator  and 
radial  muscles.  It  is  generally  described  as 
being  formed  principally  by  the  supinator 
radii  longus  muscle,  but  this  is  not  exact. 
The  supinator  longus  muscle  presents  two 
distinct  shapes  ; above  the  bend  of  the  elbow 
its  superior  extremity  is  flattened  sideways, 
and  fills  up  the  space  on  the  outer  side  of  the 
arm  which  exists  between  the  triceps,  biceps, 
and  brachial  muscles  ; but  when  the  supinator 
longus  reaches  the  situation  of  the  head  of  the 
radius,  it  becomes  flattened  in  the  opposite 
direction,  from  before  backwards,  taking  thus 
the  shape  of  the  subjacent  extensor  radialis 
longior  muscle,  upon  the  anterior  side  of  which 
it  lies  ; and  cannot  for  this  reason,  form  alone, 
the  radial  eminence,  as  many  writers  assert. 
The  extensor  radialis  longior  has  rather  a 
thick  belly  ; it  lies  immediately  upon  part  of 
the  supinator  radii  brevis  ; it  covers  the 
radial  nerve  ; it  is  in  contact  with  the  front 
side  of  the  outer  condyle  of  the  humerus,  and 
with  the  outer  border  of  the  brachialis  anticus 
muscle.  It  is  this  muscle  principally  which 
contributes  to  form  the  radial  projection.  In 
this  situation  we  find  the  radial  nerve,  which 
first  lies  on  the  outer  side  of  the  brachialis 
anticus  muscle,  and  covered  by  the  supinator 
radii  longus ; lower  down,  this  nerve  is 
bounded  on  its  inner  side  by  the  tendon  of 
the  biceps  muscle,  which  separates  it  from  the 
brachial  artery  and  veins,  and  from  the  median 
nerve.  The  recurrens  radialis  artery  and 
veins  lie  on  its  inner  side.  This  nerve  passes 
over  the  supinator  radii  brevis,  where  it  gives 
off  several  branches  which  supply  the  neigh- 
bouring muscles  ; and  lastly,  divides  into  two 
principal  branches,  one  of  which  dives  under 
the  supinator  radii  brevis  muscle.  The  radial 
nerve  is  generally  surrounded  by  a good  deal 
of  adipose  substance  ; nevertheless,  it  will  be 
easily  understood,  that  in  dislocations  of  the 
head  of  the  radius,  this  nerve  must  experience 
more  or  less  compression,  and  hence  the  pain 
in  the  thumb  and  fore-finger  can  be  accounted 
for.  The  other  muscles,  which  insert  them- 


selves into  the  outer  condyle  and  contribute 
to  the  formation  of  this  region,  as  well  as  to 
the  strength  of  the  radial  articulation,  by  their 
fibres  being  intimately  connected  with  its 
ligaments,  are  the  extensor  digitorum  com- 
munis, the  extensor  carpi  ulnaris,  and  the  an- 
coneus muscle.  This  last  muscle  has  some- 
times been  considered  merely  as  a part  of  the 
triceps  muscle,  on  account  of  the  origin, 
direction,  and  insertion  of  their  fibres  being 
nearly  similar  ; nevertheless,  this  small  muscle 
is  attached  chiefly  along  the  outer  edge  of  the 
ulna  from  its  middle  to  the  top  of  the  ole- 
cranon, where  it  is  intimately  connected  to 
the  triceps  fibres  ; it  arises  by  a small  round  but 
strong  tendon  from  the  external  condyle  of  the 
humerus,  and  passes  over  the  side  of  the  head 
of  the  radius  ; this  tendon  gives  considerable 
strength  to  the  articulation.  M.  Malgaigne 
has  fallen  into  a singular  mistake  with  regard 
to  this  muscle,  which  he  describes  as  lying  on 
the  inside  of  the  olecranon,  and  as  covering 
the  ulnar  nerve.  The  error  here  is  not  simply 
typographical,  as  it  consists  in  placing  the 
muscle  on  the  wrong  side  of  the  articulation. 

The  arteries  surrounding  the  articulation 
have  been  already  noticed  in  the  operations 
for  aneurism  ; it  will  be,  therefore,  unneces- 
sary to  dwell  on  them  in  this  place.  It  some- 
times happens  in  wounds  of  this  region  that 
one  of  these  small  arteries  is  divided,  and  may 
be  productive  of  serious  bleeding  ; attempts 
have  been  made  to  arrest  the  haemorrhage  by 
enlarging  the  wound,  and  securing  the  mouth 
of  the  bleeding  vessel ; an  operation  which 
has  sometimes  succeeded.  Sometimes,  how- 
ever, it  is  quite  impossible  to  secure  the 
artery ; hence  many  surgeons  prefer  tying 
the  brachial  artery  in  the  arm.  In  such  a 
proceeding,  where  should  the  ligature  he 
placed  ? This  must  depend  upon  the  vessel 
which  is  wounded.  Suppose,  for  instance,  it 
were  probably  the  external  collateral  branch, 
just  above  the  outer  condyle  of  the  humerus  ; 
here  it  would  be  prudent  to  tie  the  brachial 
artery  high  up  before  it  gives  off  this  collateral 
branch  ; if,  on  the  contrary,  the  bleeding  were 
caused  by  the  injury  of  the  ramus  anastomo- 
ticus,  or  recurrent  branches,  tying  the  artery 
about  two  inches  above  the  inner  tuberosity 
of  the  condyle  of  the  humerus  would  be  suf- 
ficient ; it  is  perhaps  for  not  attending  to  these 
anatomical  reasons,  that  such  haemorrhages 
have  not  been  arrested  by  the  ligature  of  the 
brachial  artery. 

(C.  Tarral. ) 

ARMAMENTARIUM,  arsenal,  Fr., 
adopted  by  old  surgical  writers  to  denote  a 
general  magazine  of  instruments  and  surgical 
apparatus,  and  hence  taken  by  Scultctus  and 
others  as  the  title  of  their  works  treating  of 
all  that  relates  to  this  province  of  surgery. 

ARSENIC,  arsenicum, Lat. ; ApmviKov,Gr.; 
Arsenilc,  Gcr.  Arsenic  of  commerce  is  the 
arsenious  acid  of  the  chemist.  It  exists 
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native,  and  is  procured  abundantly  during  the 
extraction  of  other  metals  from  their  ores, 
more  particularly  cobalt.  This  ore  is  thrown 
into  a furnace  to  which  a flue  or  horizontal 
chimney  is  attached,  through  which,  during  an 
exposure  to  heat,  the  fumes  pass,  and  are  con- 
densed into  a greyish  or  blackish  powder. 
It  is  afterwards  purified  and  consolidated  by 
sublimation  in  large  iron  mattrasses.  It  is  then 
brought  into  the  drug  market  under  the 
appellation  of  white  arsenic,  in  large  colour- 
less inodorous  masses,  which  are  generally 
opaque  ; when  recently  broken  their  internal 
structure  presents  a vitreous  appearance.  It 
is  volatilized  at  the  temperature  of  383°  F.,  and 
emits  a smell  somewhat  resembling  that  of 
garlic;  but  when  carefully  heated,  far  from  the 
contact  of  any  substance  that  can  decompose 
it,  this  alliaceous  smell,  which  has  been  by 
some  regarded  as  a test,  is  not  perceptible. 
Its  specific  gravity  is  3'7.  Its  taste  is  strikingly 
nauseous ; it  creates  a singularly  astringent 
sensation  about  the  mouth  and  fauces,  and 
excites  a flow  of  saliva  and  a painful  sense  of 
constriction.  It  has  been  called  arsenious 
acid  very  properly,  for  it  unites  with  potash, 
ammonia,  and  soda,  forming  soluble  com- 
pounds ; one  of  these,  the  arsenite  of  pot- 
ash, is  introduced  into  our  pharmacopoeias 
under  the  name  of  liquor  potass*  arsenitis,  or 
Fowler’s  mineral  solution.  This  has  gained 
great  reputation  in  the  cure  of  diseases  of  an 
intermittent  type.  The  French  Directory, 
during  the  march  of  the  French  army  through 
the  marshy  plains  of  Lombardy,  issued  a de- 
cree commanding  the  surgeons,  under  pain 
of  military  punishment,  to  employ  a similar 
preparation  of  this  mineral  for  the  soldiers 
who  were  suffering  from  intermittent  fever, 
produced  by  malaria.  Arsenic  has  long  been 
employed  in  the  treatment  of  cancer,  and  has 
at  different  times  been  highly  extolled,  and  at 
others  as  much  depreciated ; it  has  formed 
the  basis  of  almost  all  the  quack  remedies 
which  have  claimed  any  reputation  in  the  cure 
of  the  disease,  and  various  articles  have  been 
employed  to  disguise  it  from  the  patient. 
Fuchsius  united  it  with  soot  and  serpentary, 
and  Richard  Guy,  with  sulphur,  hog’s  fennel, 
and  soot.  Its  topical  employment  is  chiefly 
indicated  in  cases  of  cutaneous  cancer  ; and 
it  should  be  steadily  repeated  till  every  trace 
of  the  disease  be  removed.  In  proportion  to 
the  degree  of  inflammation  excited  is  the 
chance  of  its  absorption  diminished,  and  the 
risk  of  deleterious  consequences  precluded. 
Messrs.  Sachs  and  Dulk  assert,  that  its 
erosive  power  is  greater  than  that  of  any 
other  known  remedial  agent,  with  the  ex- 
ception of  fire  ; and  that  of  all  potential  cau- 
teries, it  most  efficiently  obviates  the  absorption 
ol  the  morbid  virus.  They  also  mention  their 
having  known  numerous  instances  of  a perfect 
and  lasting  cure  having  been  wrought  by  its 
means  in  cancers  of  the  skin.  Failure  was  to 
be  attributed  to  its  untimely  application '. 

* Hamlworterbuch  dor  I’raktischen  Arzneimittcl- 
lclirc,  Part  1.  p.  475. 


It  is  only  as  a caustic  that  arsenic  acts  bene- 
ficially in  such  cases  ; since  there  is  no  good 
evidence  of  its  internal  administration  having 
proved  serviceable. 

Mr  Carmichael  has  promulgated  some  pe- 
culiar notions  on  this  head,  in  his  work  on 
Cancer,  to  which  we  must  refer  our  reader. 
It  must  always  be  remembered,  that  the 
utmost  danger  from  absorption  of  the  poi- 
son into  the  system  attends  the  external 
application,  and  that  the  powder  sprin- 
kled upon  the  sore  often  produces  intense 
pain,  without  exciting  any  other  remarkable 
symptom,  whilst,  again,  on  other  occasions 
violent  inflammation  and  local  irritation  have 
suddenly  supervened.  Roux  narrates  the 
case  of  a young  girl  aged  eighteen,  who  died 
in  consequence  of  the  application  of  the  pate 
arsenicale  to  a cancerous  breast : it  has  been 
found,  from  experiment,  that  inflammation  is 
produced  in  the  stomach  of  the  dog,  not  only 
more  violently,  but  more  rapidly  by  the  ap- 
plication of  arsenic  to  a wound,  than  where  it 
was  given  internally,  every  precaution  having 
been  previously  taken  that  no  delusion  should 
arise  from  the  animal  being  suffered  to  lick 
the  denuded  surface. 

In  hospital  gangrene,  the  solution  of  arsenic 
is  found  most  valuable.  Mr.  Blackadder, 
during  the  Peninsular  war,  employed  it  at 
Passages  with  the  happiest  effect,  and  Hen- 
nen,  in  his  Principles  of  Military  Surgery, 
gives  a long  description  of  the  plan  that  was 
followed  : — The  first  step  is  to  make  the 
sore  perfectly  clean,  and  freed  from  the  vis- 
cous discharge  ; but  as  this  cannot  be  easily 
effected  by  common  means,  without  occasion- 
ing a disagreeable  oozing  of  blood  or  a con- 
siderable degree  of  pain,  the  ablution  is  made 
from  two  large  hospital  teapots,  one  contain- 
ing a hot  solution  of  the  subcarbonate  of  soda , 
the  other  a cold  one,  that  the  one  or  the  other 
may  be  employed  as  the  feelings  of  the  pa- 
tient for  the  moment  dictate  ; the  glutinous 
matter  which  adheres  to  the  sore  may  be 
gently  detached  by  means  of  small  dossils  of 
lint : sponges  are  to  be  avoided,  in  conse- 
quence of  the  expense,  for  the  dread  of  con- 
tagion must  prevent  their  being  employed 
more  than  once  : dry  lint  may  be  spread  on 
the  surface  of  the  sore,  as  soon  as  it  is  per- 
fectly clean,  and  removed,  and  fresh  lint  ap- 
plied until  the  sore  is  perfectly  dry.  The 
solution  of  arsenite  of  potash,  diluted  with  an 
equal  part  of  water,  is  then  applied  through 
the  means  of  pieces  of  lint,  which  are  to  be 
well  soaked,  and  renewed  every  fifteen  mi- 
nutes or  half  an  hour  ; sometimes  on  the  first 
application  it  is  necessary,  particularly  in  irri- 
table or  debilitated  constitutions,  to  administer 
an  opiate,  and  to  repeat  it  according  to  cir- 
cumstances. The  use  of  the  solution  is  to  be 
continued  until  an  insensible  dark-coloured 
and  dry  slough  occupies  the  whole  surface  of 
the  sore,  and  until  the  patient  is  completely 
relieved  from  the  burning  and  lancinating- 
pain,  which  is  in  some  degree  characteristic  of 
the  disease.  These  cases  require  great  per- 
sonal attention  on  the  part  of  the  surgeon,  as 


378 


ARTERIES. 


the  application  of  the  remedy  in  this  form  can- 
not be  entrusted  to  the  patient  or  his  usual  at- 
tendants, and  every  step  of  the  manipulation  de- 
mands great  precaution,  more  particularly  if  the 
lingers  of  the  surgeon  be  accidentally  abraded. 

The  uncertainty  of  the  effect  of  arsenic  ap- 
plied to  ulcers  has  been  assigned  to  different 
causes.  Mr.  Blackadder,  who  states  that  he 
never  saw  more  than  one  instance  of  its  dele- 
terious operation,  although  he  had  for  a 
length  of  time  employed  it,  attributes  his  suc- 
cess to  his  having  always  applied  very  large 
quantities,  which  he  believes  very  quickly  de- 
stroy the  organization,  and  necessarily  prevent 
the  action  of  absorption.  Harles  remarks 
that  it  is  perfectly  innoxious  when  applied 
to  an  abraded  surface,  to  sores,  or  to  malignant 
ulcers,  even  in  a high  state  of  irritation,  pro- 
vided the  part  be  not  recently  wounded, 
and  that  no  blood  issue  from  it ; for  it  is  by 
the  direct  application  to  the  open  vessel  that 
it  is  absorbed,  and  that  with  the  same  cer- 
tainty and  rapidity  as  if  it  had  been  injected 
into  the  vein.  The  powder  of  Frere  Come, 
Plunket’s  powder,  the  pommade  of  Hellmund, 
are  the  compositions  applied  to  the  ulcers 
of  the  face  and  nose,  which  occasionally  com- 
mit such  ravages ; these  preparations  gene- 
rally produce  eschars,  and  considerable  pain 
and  tumefaction.  Dupuytren  has  therefore 
given  some  formulae,  which  possess  a different 
mode  of  action,  and  modify  the  effects.  For 
this  purpose  he  employs  calomel ; he  recom- 
mends a powder  formed  by  mixing  one  part 
of  arsenious  acid  with  ninety-nine  parts  of  calo- 
mel, sometimes  increasing  the  proportion  of 
the  arsenic  to  five  or  six  parts.  His  liquid 
preparation  consists  in  the  simple  solution  of 
arsenious  acid  and  calomel  in  distilled  water, 
or  in  the  form  of  a paste  with  gum,  generally 
making  the  solution  a little  stronger  than  the 
powder.  The  pate  arsenicalc  has  one  part  of 
the  arsenic  to  thirty-two  of  fatty  matter. 
The  powder  of  Rousselot  consists  of  one  part 
of  arsenic,  sixteen  parts  of  the  red  oxide  of 
mercury,  and  eight  parts  of  the  resin  of  Ptero- 
carpus  Draco,  which  has  been  said  by  Cul- 
lerier  to  prevent  the  absorption  of  the  poison. 

During  the  internal  administration  or  ex- 
ternal application  of  arsenic,  great  attention 
must  be  paid  to  the  state  of  the  digestive  or- 
gans, for  should  a gastro-enteritic  state  super- 
vene, other  bad  symptoms  soon  follow,  and 
blotches  on  the  skin  rapidly  becoming  gan- 
grenous, or  paralysis  of  the  lower  limbs, 
quickly  evince  the  poisonous  effect.  This 
drug  should  not  be  combined  with  any 
acid.  The  dose,  at  first,  should  be  very 
small  ; the  sixteenth  of  a grain  twice  or 
thrice  a day  is  quite  sufficient  to  commence 
with,  for  three  quarters  of  a grain  have  pro- 
duced sensations  of  constriction  at  the  throat, 
spasms,  diarrhoea,  or  vomiting : very  little 
more  should  be  left  in  possession  of  the 
patient  than  may  be  required.  It  is  best  to 
exhibit  it  immediately  after  a meal,  when 
the  stomach  contains  food.  Should  any 
bad  effects  follow,  opium  may  be  exhibited ; 
and,  if  inflammatory  symptoms  supervene, 


blood-letting,  both  general  and  local,  ought  to 
be  employed.  Orfila  has  recommended  sul- 
phuretted hydrogen  condensed  in  water  as  a 
direct  means  of  counteracting  its  virulence. 
More  recently,  hydrated  sesquioxide  of  iron 
has  been  proposed  as  a chemical  antidote  by 
MM.  Berthold  and  Bunsen  ; and  several 
cases  have  been  recorded  of  its  efficacy. 
But  little  reliance  can  be  placed  on  lime- 
water  or  magnesia,  although  they  are  most 
generally  recommended.  In  the  copper- 
mines  of  Cornwall,  sweet-oil  is  employed 
as  a preventive  to  the  bad  influence*  of 
the  arsenical  vapours.  The  effluvia  from 
arsenic  is  said  to  be  destructive  to  those 
who  for  any  length  of  time  are  exposed 
to  it ; both  animals  and  vegetables  are 
materially  affected  in  the  neighbourhood  of 
copper-mines,  but  it  is  stated  that  in  aguish 
countries,  it  is  a preventive  to  the  develop- 
ment of  intermittent  fever.  During  the 
plague  at  Marseilles,  arsenical  fumigations 
were  tried,  but  Chirac  pointed  out  their  dele- 
terious agency. 

( George  G.  Sigmond.') 

ARTERY,  ARTERIES,  'Apmp ia,  Gr. ; 
Arteria,  Lat. ; Artere,  Fr. ; Pulsader,  Schlagader, 
Ger.  The  arteries  are  the  canals  or  tubes 
which  serve  for  the  transmission  of  the  blood 
from  the  ventricles  of  the  heart.  They  arise 
from  it  by  two  trunks — that  from  the  right 
ventricle,  called  the  pulmonary  artery,  sup- 
plies the  lungs — that  from  the  left,  (the  aorta) 
all  the  other  parts  of  the  body.  From  these 
two  sources,  they  ramify  into  numberless  sub- 
divisions in  an  arborescent  form.  Considered 
as  to  structure,  they  possess  three  distinct 
coats ; the  external,  or  cellular,  derived  from 
the  parts  through  which  the  vessel  passes,  and 
on  which  its  power  of  resistance  mainly  de- 
pends ; the  middle,  or  fibro-elastic  coat,  con- 
sisting of  transverse  or  circular  fibres,  of  a 
3^ellowish  hue,  and  strong  in  proportion  to 
their  proximity  to  the  heart.  This  has  been 
also  called  the  muscular  coat ; and  the  internal, 
or  serous  coat,  which  forms  the  lining  of  these 
vessels.  The  two  latter  coats  are  much  more 
fragile  than  the  first,  and  between  them  the 
vasa  vasorum  may  be  traced. 

The  characters  of  each  of  these  coats  are 
perfectly  distinct.  The  cellular  tunic  is  thick, 
filamentous,  and  compact.  The  middle  tunic 
is  firm,  dry,  and  elastic,  its  fibres  being  ar- 
ranged in  concentric  layers,  having  a slightly 
oblique,  or  spiral  direction.  It  is  to  the  firm- 
ness of  this  tissue  that  the  cylindroid  form  of 
arteries  is  chiefly  owing,  while  its  elastic  pro- 
perties confer  a power  of  accommodation  to  the 
varying  volume  of  blood  transmitted  through 
these  vessels.  This  tunic  is  found  in  all  arte- 
ries, even  in  those  of  the  brain,  and  is  only 
rendered  indistinct  from  the  diminished  size 
of  the  vessels.  The  internal  tunic  is  smooth, 
polished,  moist,  and  when  separated,  trans- 
parent ; it  is  also  firmer  and  thicker  in  the 
arteries  than  in  the  veins  and  lymphatics  ; and 
contributes  chiefly  to  form  the  various  valves 
of  the  vascular  system.  Some  anatomists  con- 
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tend  for  the  existence  of  a cellulo-nervous  coat 
between  the  internal  and  middle  tunics,  relying 
for  the  proof  of  the  fact  on  the  frequent  de- 
velopment of  calcareous  or  other  formations 
in  this  situation,  as  well  as  on  their  power  of 
demonstrating  its  presence  between  the  lining 
membrane  and  the  muscular  substance  of  the 
heart. 

The  colour  of  the  large  arteries  is  a whitish 
! yellow;  that  of  those  of  middle  size,  reddish ; 
while  in  the  very  small  arteries,  it  is  nearly 
red.  They  are  plentifully  supplied  with  mi- 
nute blood-vessels,  the  vasa  vasorum,  and  with 
l nerves,  chiefly  from  the  ganglionic  system, 
which  may  be  distinctly  traced  twining  round 
the  large  vessels,  especially  in  the  cavities  of 
the  thorax  and  abdomen. 

The  question  whether  arteries  possess  con- 
i tractility  independent  of  the  heart,  though 
denied  by  many  very  eminent  physiologists, 
is  now  resolved  in  the  affirmative.  The  action 
; of  these  vessels  is  a compound,  of  contractility 
derived  from  the  fibrous  or  proper  tunic,  and 
of  retractility  from  the  cellular  coat ; all  their 
tissues  are  extensible,  though  in  different  de- 
| grecs.  In  consequence  of  these  powers  in 
| the  coats  of  arteries,  the  progression  of  the 
blood  through  them  is  promoted  ; their  pulsa- 
tions however  are  isochronous  with  the  con- 
tractions of  the  ventricles,  and  are  chiefly  de- 
pendent upon  them. 

The  doctrine  which  referred  all  the  various 
morbid  alterations  of  arteries  to  chronic  in- 
flammation of  their  tissues  is  now  no  longer 
admitted.  The  degenerescence  of  these  ves- 
, sels,  like  that  of  other  tissues  of  the  body, 

| results  from  causes  obscure  in  their  action,  it 
is  true,  or  altogether  unknown,  but  neverthe- 
less partaking  by  no  means  of  the  nature  of 
inflammation,  but  seeming  rather  to  depend, 
at  least  in  the  case  of  the  arteries,  on  that  slow 
and  gradual  modification  of  nutrition  which 
seems  to  keep  pace  with  the  advancement  of  age. 

Arteritis,  or  Inflammation  of  Arteries1. — The 
study  of  the  intimate  tissues  of  our  organs 
has  accomplished  the  same  results  for  the 
pathology  of  the  arteries,  as  it  has  for  any 
of  the  other  organs  of  the  economy  ; that 
is,  it  has  enabled  us  to  recognize  the  dif- 
ferent susceptibilities  of  the  several  arterial 
tissues,  and  their  liability  to  be  affected 
separately,  successively,  or  conjointly.  But 
we  do  not  mean  to  say  that  the  light  shed 
on  the  affections  of  the  arteries  is  equally 
great,  as  in  the  instances  of  other  organs,  for, 
on  the  contrary,  notwithstanding  the  atten- 
tion that  has  of  late  years  been  bestowed  on 
the  pathology  and  surgery  of  the  arterial  sys- 
tem, perhaps  but  little  progress  has  been 
made,  as  regards  the  idiopathic  alterations  of 
condition,  that  occur  in  this  order  of  vessels. 
The  structures  that  enter  into  the  composi- 
tion of  an  artery,  seem  not  to  be  very  suscep- 
tible of  inflammation,  but  of  course  in  this 

1 Tliis  subdivision  of  the  article, down  to  the  bottom 
of  p.  382,  has  been  furnished  bv  my  friend  Mr.  Por- 
ter of  the  Meath  Hospital,  Dublin. 


respect  there  must  be  some  variety  ; the  tis- 
sue that  appears  to  be  endowed  with  the 
greatest  power  of  resistance  to  it,  is  the  mid- 
dle fibrous,  or  elastic  coat,  whilst  that  which 
resists  it  the  least  is  the  internal  membrane 
with  its  subjacent  cellular  tissue.  But,  so  far 
from  easily  assuming  the  inflammatory  process 
idiopathically,  arteries  are  often  seen  tra- 
versing the  cavities  of  tubercular  abscesses, 
exposed  in  extensive,  and  even  phagedenic 
ulcerations,  without  participating  in  the  dis- 
ease ; and  when  they  happen  to  give  way  and 
burst,  it  is  from  being  extensively  denuded  of 
their  cellular  coats,  and  thus  deprived  of  nu- 
triment. An  artery  examined  under  such 
circumstances,  shows  no  increase  of  vascu- 
larity, nor  any  of  those  appearances  that  are 
said  to  depend  on  inflammation.  On  the 
other  hand,  the  internal  coat,  which  many 
regard  as  analogous  to  serous  membrane,  is 
often  found  red  and  vascular,  with  deposits  of 
various  kinds,  either  on  its  surface  or  between 
it  and  the  fibrous  tunic. 

From  their  general  insusceptibility  of  dis- 
ease, therefore,  it  may  not  be  unfair  to  assume, 
that  idiopathic  arteritis  is  of  rather  rare  oc- 
currence, and  even  when  present,  it  is  doubt- 
ful whether  it  be  accompanied  by  symptoms 
sufficiently  clear  to  establish  a satisfactory 
diagnosis.  True,  when  it  has  produced  its 
lamentable  and  too  often  incurable  effects  in 
the  development  of  aneurism,  it  may  then  be 
presumed  to  have  been  in  existence  at  an 
earlier  period  ; but  now  the  appearances  of 
inflammation  have  passed  away,  and  an  au- 
topsy may  show  alterations  of  structure,  of 
shape,  or  of  dimensions  in  the  vessel,  but  no- 
thing explanatory  of  the  first  and  early  devia- 
tions from  its  state  of  health. 

There  is  another  circumstance  which  adds 
to  the  difficulty  of  these  investigations.  Ar- 
teries, particularly  the  large  ones,  are  often 
found  deeply  dyed  internally ; and  this  appear- 
ance has  been  generally,  and  I believe  pro- 
perly, attributed  to  transudation.  By  the 
experiments  of  Rigot  and  Trousseau,  more- 
over, it  has  been  shown  that  in  some  instances 
the  aorta,  when  slit  down  its  entire  length, 
although  on  its  first  being  exposed  to  the  air, 
it  presented  its  ordinary  pale  colour,  soon 
assumed  a deep  crimson  hue,  without  having 
been  in  contact  with  the  blood  ; and,  again, 
when  immersed  into  water,  the  natural  pale 
straw-colour  of  the  aorta  was  restored.  Such 
being  the  fact,  how  can  a difference  be 
discovered  between  the  two  cases,  one  the 
vascularity  of  inflammation,  the  other,  the 
mere  physical  result  of  transudation,  more 
especially  when,  as  it  has  been  already  ob- 
served, the  history  of  the  case  throws  no  cer- 
tain or  positive  light  on  the  dissection.  The 
depth  of  colour  will  afford  no  assistance,  as  it 
may  depend  on  the  length  of  time  that  has 
elapsed  since  death,  and  a number  of  other 
causes.  There  is  nothing  like  distinct  vascu- 
larity in  an  inflamed  artery  ; nothing  like  se- 
parate, injected,  and  distended  vessels,  as  in 
an  inflamed  conjunctiva  ; the  redness  is  broad 
and  patchy,  and  may  be  removed  by  immer- 
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sion  in  water,  or  by  washing,  as  perfectly  and 
perhaps  as  quickly,  as  that  produced  by  transu- 
dation. Under  such  circumstances,  I should 
hesitate  to  pronounce  any  appearance  of  red- 
ness on  the  internal  surface  of  an  artery,  as 
indicative  of  inflammation,  unless  it  were  ac- 
companied by  other  phenomena  generally 
taken  as  the  results  or  effects  of  this  process 
on  the  arterial  structure,  such  as  thickening, 
friability,  and  softening,  and  some  of  which,  it 
is  probable,  are  developed  with  great  rapidity, 
and  at  an  early  period.  At  the  present  day 
therefore,  there  are  but  few  if  any  patholo- 
gists who  are  disposed  to  interpret  the  simple 
red  coloration  of  the  lining  tunics  of  arteries 
as  conclusive  evidence  of  inflammation ; or 
to  maintain  with  Franck,  that  it  is  patho- 
gnomonic of  inflammatory  fevers. 

Causes  : — As  external  causes  are  known  to 
to  have  but  little  influence  in  exciting  inflam- 
mation in  the  arteries,  in  which  respect  their 
difference  from  the  veins  is  very  remarkable,  it 
is  assumed  that  the  abuse  of  spirituous  liquors, 
mercury,  &c.  may  lead  to  its  development. 

But  whether  it  is  thus  produced,  or  not, 
the  symptoms  to  which  it  gives  rise  vary 
exceedingly  in  intensity : they  may  be  as  ob- 
scure as  when  a ligature  is  applied  on  a vessel, 
producing  neither  local  inconvenience,  nor 
reaction  of  any  kind  ; or  the  fever  may  run 
high,  with  severe  pain  in  the  course  of  the 
affected  vessel.  When  this  is  the  case  the 
danger  to  the  limb,  and  even  to  life  itself  may 
be  very  great.  The  artery  is  exceedingly 
painful,  and  like  a chord  to  the  touch  ; the 
pulsations  may  still  continue,  or  be  almost 
wholly  obscured  ; the  limb  swells,  becomes 
covered  with  phlyctenes,  and  falls  into  gan- 
grene,or, as  has  been  observed  by  MM.  Graves 
and  Stokes,  is  for  a time  partially  paralysed. 

This  variety  in  the  degree  of  intensity  of 
the  inflammation,  is  not  alone  referable  to  its 
occurrence  in  different  individuals  ; for  even 
in  the  same  individual,  one  inflamed  portion 
of  an  artery  shall  have  poured  out  coagulating 
lymph,  and  be  in  full  progress  to  obliteration, 
whilst  another  shall  not  exhibit  a single  parti- 
cle of  lymph,  or  indicate  the  slightest  tendency 
to  this  process.  But  I shall  not  dwell  on  this 
point  now,  as  an  opportunity  will  be  afforded 
for  discussing  it  in  another  place  ; for  the 
present,  it  will  be  sufficient  to  remark  that  as 
these  effects  evidently  tend  different  wpays, 
one  towards  the  safety  of  the  individual,  and 
the  other,  too  often,  to  his  destruction,  it  may 
not  be  altogether  improper  to  designate  these 
forms  of  inflammation  by  the  terms,  health y 
and  unhealthy.  The  healthy  is  very  generally 
the  result  of  accident,  or  injury  : the  un- 
healthy, as  may  be  anticipated,  is  more  fre- 
quently idiopathic. 

The  supposed  consequences  of  arteritis  may 
be  arranged  into  two  classes,  one,  as  they  oc- 
casion alterations  in  the  structure  and  functions 
of  the  vessel  itself : the  other,  as  inducing 
disease  in  different  and  distant  parts.  Accor- 
ding to  Cruveilhier,  the  essential  character  of 
commencing  arteritis  is  the  coagulation  of  the 
blood  within  it.  This  is  observed  in  the 


healthy  or  adhesive  inflammation  occasioned 
by  a division  of,  or  the  application  of  a ligature 
on,  a vessel,  when  a coagulum  is  found  to 
occupy  the  interspace  between  the  ligature 
and  the  next  collateral  branch  : but  is  still 
more  remarkable  in  the  unhealthy  or  sponta- 
neous, where  it  is  the  most  frequent  cause  of 
the  gangrene  that  occurs  in  old  persons '. 
That  coagulated  blood  is  generally  found  after 
death  within  an  inflamed  artery  is  well  establish- 
ed by  dissection,  but  that  this  is  the  result  of  the 
inflammation  is  more  than  questionable.  In  a 
case  that  occurred  in  the  Meath  hospital2,  and 
w'hich  was  accompanied  by  the  senile  gangrene 
of  the  toes  and  feet ; the  femoral  artery,  w'hich 
was  greatly  enlarged,  was  found  after  death 
filled  with  a coagulum,  but  during  life  the 
blood  unquestionably  circulated  through  it, 
the  motion  imparting  to  the  finger  the  sensa- 
tion of  a weak  and  indistinct  thrill  like  that 
felt  on  touching  the  course  of  the  urethra 
whilst  the  urine  is  passing.  In  another  case 
treated  in  the  same  institution,  w'here  a liga- 
ture had  been  placed  on  the  femoral  artery, 
the  segment  belowr  the  cord  exhibited  the 
deepness  of  colour  and  the  increased  calibre  of 
an  inflamed  vessel,  but  contained  not  a single 
particle  of  coagulum  of  any  description,  al- 
though there  was  no  collateral  branch  within 
a considerable  distance.  Under  these  circum- 
stances, and  seeing  that  the  aorta,  at  its  arch 
or  even  before  the  arch  is  formed  3,is  often  the 
seat  of  inflammation,  in  which  case  the  w'holc 
circulation  should  be  stopped,  it  may  be 
doubted  whether  the  formation  of  a coagulum 
is  an  effect  of  inflammation  during  life  ; that 
which  is  found  after  the  application  of  a liga- 
ture being  the  result  of  the  stagnation  of  a 
small  quantity  of  blood  between  it  and  the 
next  collateral  branch. 

The  early  effects  of  healthy  arteritis  on  the 
vessel  itself,  are  scarcely  appreciable  by  our 
senses,  except  in  experimenting  on  animals,  a 
mode  of  investigation,  that  will  be  found  very 
inadequate  to  explain  the  effects  of  disease  in 
the  human  subject.  In  Jones’s  experiments 
I do  not  find  any  mention  made  of  the  con- 
dition of  the  vessel  with  respect  to  an  increase 
of  vascularity,  and  in  some  trials  of  my  own 
I could  not  say,  whether  the  redness  observed, 
was  the  result  of  transudation  or  not.  In 
man,  it  is  not  easy  to  obtain  an  opportunity 
for  satisfying  ourselves  on  this  point,  but  judg- 
ing from  analogy,  it  may  not  be  unfair  to  as- 
sume, that  arteritis  is  ushered  in  by  an  increase 
of  vascularity  and  of  redness,  followed,  how- 
ever, very  speedily  by  an  effusion  of  orgai liv- 
able coagulating  lymph  on  the  surface  of  the 
internal  membrane  ; w'hich,  if  the  surfaces  are 
laid  together,  will  in  a short  space  so  glue  and 
fasten  them,  as  to  close  the  vessel  at  that 

1 Dictionnaire  dc  Medecine  ct  dc  Chirnrgic  Pra- 
tiques ; tom.  iii.  pp.  394,  395.  Article,  Maladies  dcs 
Arteres. 

2 The  phenomena  and  results  of  this  case  attracted 
considerable  attention  amongst  the  medical  attendants 
and  were  particularly  remarked  by  my  friend  and  col- 
league Dr.  William  Stokes.  The  preparation  is  in  the 
museum  of  the  Park  st.  school. 

J See  Dublin  Journal  of  Medical  Science. 
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point.  So  far,  then,  a healthy  inflammation 
of  an  artery  terminates  by  a species  of  union 
by  the  first  intention,  and  whatever  other  re- 
sults have  been  attributed  to  this  cause,  they 
may  probably  be  more  easily  explained  by 
referring  them  to  a different  source.  It  has 
been  supposed  by  high  authority,  that  the  ob- 
literation of  large  tracts  of  arteries,  such  as  of 
the  umbilical  arteries,  and  the  ductus  arterio- 
sus in  the  infant,  and  of  the  interspace  between 
a ligature  and  the  next  collateral  branch  in 
any  subject,  is  the  result  of  a certain  species 
of  healthy  inflammation ; but  these  phenomena 
are  so  unlike  the  effects  of  an  inflammatory 
process  as  generally  observed,  that  it  is  diffi- 
cult to  ascribe  their  occurrence  to  this  cause. 
What  evidence  is  there  of  the  existence  of 
inflammation  in  the  umbilical  artery  of  the 
infant,  and  if  it  did  take  place,  would  the  result 
be  the  obliteration  of  the  vessel 1 ? What  is 
there  in  the  casual  existence  of  a collateral 
branch  to  check  the  sporadic  tendency  of  in- 
flammation, and  limit  its  extent  within  a given 
space,  perhaps  within  the  one-eighth  of  an  inch 
or  less  ? It  may,  after  all,  be  only  quibbling 
about  a name,  but  I would  rather  attribute 
this  phenomenon  to  a general  law  in  the  ani- 
mal economy,  which  tends  to  the  closure  of 
all  canals  when  no  longer  permeated  by  the 
substances  for  which  they  were  designed  to 
afford  a passage  : a law,  the  operation  of  which 
is  seen  in  the  closure  and  obliteration  of  veins 
as  well  as  arteries  ; in  the  diminution  of  the 
calibre  of  the  lower  portion  of  the  bowel  where 
an  artificial  anus  exists  ; in  the  contraction  ofthe 
urethra  in  fistula  in  perineo ; and  in  many  other 
cases,  which  it  is  now  unnecessary  to  specify. 
It  will  be  seen  hereafter,  that  the  tendency  of 
arteritis  is  rather  to  increase  than  to  diminish 
the  size  and  capacity  of  the  affected  vessel. 

The  very  early  symptoms  of  the  unhealthy 
inflammation  of  arteries  are  not  known.  In 
some  instances,  acute  and  severe  pains  have 
been  experienced  before  the  appearance  of 
internal  aneurisms,  but  in  others  there  has 
been  even  more  satisfactory  evidence  of  the 
existence  of  the  disease  without  the  patient’s 
complaining  of  any  suffering  : I can  therefore 
only  avail  myself  of  examples  in  which  the 
disease  was  fully  formed,  in  order  to  describe 
its  appearances  and  effects.  When  an  oppor- 
tunity is  afforded  of  examining  a vessel  in  this 
condition,  and  its  coats  are  slit  up  longitudin- 
ally, the  internal  membrane  appears  to  be  of  a 
bright  crimson  or  carmine  colour,  varied  with 
small  spangle-like  patches  of  a paler  and  more 
opaque  tint.  This  vascularity  is  not  confined 
to  the  lining  membrane,  for  on  removing  this, 
the  fibrous  coat  is  seen  also  to  be  deeply 
stained.  Between  these,  but  more  closely  at- 
tached to  the  former  (for  it  is  removable 
with  it,)  is  a deposition  of  a soft  cheesy  stea- 
toinatous  material,  which  being  seen  through 
the  lining  membrane,  gives  it  that  patchy  ap- 
pearance already  mentioned.  An  artery  in 

1 “1  have  9ccn  the  body  of  an  infant  some  days  old, 
in  which,  the  umbilical  artery, greatly  dilated,  was  filled 
with  mis  to  the  extent  of  nearly  two  inches.”  Cruvcil- 
hler,  loc.  citat. 


this  condition  is  remarkably  increased  in  cali- 
bre 1 ; its  properties,  both  of  contractility  and 
elasticity  are  diminished,  and  it  easily  breaks 
down  and  tears,  under  an  extending  force 
that  would  have  little  or  no  effect  on  a vessel 
not  the  seat  of  disease.  Probably  in  a very 
short  time  after  the  formation  of  this  steatoma- 
tous  deposit,  ulceration  commences  in  the 
lining  membrane,  which,  proceeding  from  with- 
in, erodes  the  middle  tunic  to  a greater  or  less 
extent  of  depth,  and  thus  leads  to  the  produc- 
tion of  aneurism. 

The  symptoms  that  indicate  the  presence 
of  arteritis,  have  not  been  clearly  laid  down, 
and  moreover  are  such  as  might  easily  be 
overlooked,  if  not  sought  for  by  a careful  and 
even  rigid  examination.  It  has  been  already 
stated  that  the  previous  occurrence  of  pain  is 
not  a satisfactory  diagnostic.  In  the  case  of 
inflammation  of  the  femoral  artery  already  al- 
luded to,  Dupuytren  stated,  that  a dull  heavy 
pain  had  been  previously  felt  in  the  iliac  fossa 
of  the  same  side,  from  whence  it  descended 
along  the  internal  part  of  the  thigh,  then  to 
the  posterior  part  of  the  leg,  and  finally 
reached  the  sole  of  the  foot  and  the  toes.  He 
also  speaks  of  the  patient  having  been  annoyed 
by  cramps,  and  in  general,  persons  suffering 
from  aneurism  of  the  aorta  accompanied  by 
inflammation  complain  of  pain  in  the  back, 
stitches  in  the  side,  and  spasms  in  different 
parts  of  the  chest.  Where  gangrene  is  threat- 
ened, the  temperature  of  the  limb  is  diminished 
below  the  situation  of  the  inflamed  artery,  and 
the  coldness  is  felt  to  be  increased  in  intensity 
as  the  examiner  proceeds  downwards,  the 
sensibility  being  impaired  exactly  in  the  same 
proportion.  On  laying  the  finger  over  the 
course  of  the  vessel,  its  pulsations  are  found 
to  be  weak,  tremulous,  and  indistinct,  the 
artery  in  its  entire  course  appearing  to  be 
converted  into  a hard  incompressible  cord 2. 

As  a consequence  of  arteritis,  suppuration 
within  the  vessel  must  be  of  rare  occurrence  ; 
nevertheless  it  may  be  met  with,  either  occu- 
pying the  whole  calibre  of  the  artery  for  a 
given  space,  as  in  the  case  already  quoted  from 
Cruveilhier,  or  more  generally  in  the  centre 
of,  or  intimately  mixed  up  with  clots  of  librine 
or  coagulable  lymph.  In  no  case,  that  I am 
aware  of,  has  purulent  matter  been  found 
mixed  with  the  blood  in  the  arterial  circula- 
tion : neither  do  I know  of  a single  instance 
of  gangrene  of  the  vessel  itself  supervening 
as  a consequence  of  idiopathic  inflammation. 

The  treatment  of  arteritis  has  not  been  dis- 
tinctly explained,  farther  than  that  it  should 
be  antiphlogistic  in  the  fullest  acceptation  of 
the  term.  When  it  is  acute  and  of  a healthy 
character,  tending  to  adhesion  and  obliteration 

1 Dupuytren  has  related  a case,  in  which  the  artery 
was  found  in  the  opposite  condition.  “ A la  partie  mo- 
yenne  de  la  cuisse  l’artere,  quoique  d'apparence  nor- 
inale,  etait  retrecie,  occupee  par  un  caillot  presqne 
filiforme,  rose,  et  qui  parut  s’etre  forme  apres  la  mort. 
Lecons  Orales  ; tom.  iv.  p.  489. 

2 This  does  not  exactly  correspond  with  my  own  ex- 
perience, for  I have  felt  the  artery  of  the  thigh  during 
life,  and  satisfied  myself  that  it  was  greatly  enlarged ; 
a diagnosis  that  was  verified  afterwards  by  dissection. 
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of  the  vessel,  it  should  not  be  interfered  with  : 
Nature  is  about  to  perfect  a salutary  process, 
and  ought  not  to  be  disturbed  in  her  opera- 
tions. Nothing  is  requisite  in  such  a case 
but  absolute  rest ; and  when  there  is  an  accom- 
panying wound,  the  surgeon  should  be  careful 
in  paying  the  requisite  attention  to  it,  not 
to  permit  any  unprofitable  meddling  with  the 
vessel.  But  in  the  unhealthy  form  of  arteritis, 
and  more  particularly  where  it  is  idiopathic, 
I question  very  much  whether  the  general 
and  sweeping  direction  to  treat  it  anti- 
phlogistically,  is  either  rational  or  scientific. 
Whether  correctly  or  not,  I have  been  accus- 
tomed to  regard  this  inflammation  as  bearing 
a strong  analogy  with  erisypelas,  particularly 
in  its  sporadic  tendency,  in  the  kind  of  fever 
that  often  accompanies  it,  and  in  the  class  of 
persons  it  attacks.  It  ought  to  be  borne  in 
mind  also,  that  inflammation  of  an  arterial 
trunk  in  an  extremity  (the  only  situation  in 
which  it  can  be  recognised,)  is  frequently 
followed  by  gangrene  of  the  limb  below  it, 
and  this  is  a process  not  likely  to  be  arrested 
in  its  progress,  or  benefited  in  its  treatment, 
by  active  antiphlogistic  measures.  I suppose, 
therefore,  that  arteritis  is  to  be  submitted  to 
a course  of  management  having  relation  to  the 
age,  constitution,  and  habits  of  the  patient, 
the  probable  exciting  cause  of  the  malady, 
and  the  circumstances  in  which  he  may  be 
placed  with  respect  to  air,  diet,  clothing,  and 
those  other  numerous  conditions,  which,  how- 
ever superficially  regarded,  are  constantly 
found  to  influence  disease  in  all  its  forms. 
In  some  cases,  perhaps,  a rigid  and  general 
antiphlogistic  treatment  may  be  necessary  ; in 
others  it  may  be  more  modified  and  more 
locally  directed ; and  in  others  still  it  may 
be  easily  conceived  that  camphor,  musk,  am- 
monia, and  wine  might  prove  the  most  suit- 
able and  successful  medicines.  In  any  line  of 
treatment,  however,  our  present  stock  of 
knowledge  is  not  sufficient  to  enable  us  to 
predict  a favourable  issue  to  any  given  case. 
The  disease  usually  is  completely  formed  be- 
fore it  is  discovered,  and  when  discovered,  it 
is  in  consequence  of  the  occurrence  of  aneur- 
ism, mortification  of  the  extremities,  or  some 
other  result,  the  importance  of  which  throws 
the  original  exciting  cause  entirely  into  the 
back  ground.  The  consecutive  disease  either 
occupies  the  surgeon’s  undivided  attention,  or 
if  not,  and  he  discovers  the  existence  of  the 
arteritis,  he  finds  his  interference  has  come 
too  late,  As  far  as  I know,  the  records  of 
surgery  offer  nothing  cheering  or  encouraging 
in  the  management  of  this  afflicting  malady  ; 
but  this,  instead  of  diminishing  our  confidence 
in  the  resources  of  the  art,  should  rather  sti- 
mulate us  to  further  exertion,  in  order  to  ren- 
der them  available.  For  this  purpose  the 
etiology  of  the  disease  should  be  carefully 
studied*,  and  the  early  symptoms  so  described 
and  arranged,  that  they  may  be  easily  disco- 
vered at  the  only  period  at  which  medical 
aid  can  be  advantageously  resorted  to  ; 
namely,  at  the  commencement. 

Having  paid  a considerable  degree  of  at- 


tention to  the  pathology  of  aneurism  and 
other  organic  lesions  frequently  met  with  in 
connexion  with  that  disease,  and  having  sa- 
tisfied myself  that  arteritis  was  one  of  its  im- 
mediately exciting  causes,  I have  latterly  in- 
vestigated the  history  of  every  case  that  pre- 
sented itself,  and  have  come  to  the  conclu- 
sion that  intemperance,  particularly  in  the  use 
of  ardent  spirits,  and  repeated  or  ill-conducted 
courses  of  mercury,  were  most  generally  and 
most  intimately  connected  with  the  produc- 
tion of  arterial  inflammation l.  This  latter 
medicine  is  seldom  used  in  great  quantities, 
or  for  any  protracted  length  of  time,  unless 
for  the  cure  of  syphilis,  and  hence  many  have 
entertained  an  opinion  that  arteritis  might  be 
a result  of  the  operation  of  the  venereal  poi- 
son. In  this  supposition,  I find  Scarpa,  Ri- 
cherand,  Corvissart,  and  to  a certain  extent 
Mr.  Hodgson,  seem  to  coincide2.  Dupuytren, 
in  examining  arteritis  in  connexion  with  gan- 
grene of  the  extremities,  states  that  it  is 
found  almost  always  in  persons  that  have  in- 
dulged too  freely  in  spirituous  liquors,  in  sti- 
mulating food,  and  in  those  who  have  suf- 
fered from  chronic  diseases  of  the  heart,  or  of 
the  aortic  valves  or  great  vessels  3.  Bouillaud, 
amongst  the  other  causes  that  may  produce 
inflammation  generally,  enumerates  fatiguing 
and  continued  exercise,  stimulating  drinks 
taken  in  too  great  quantity,  and  the  abuse  of 
spirituous  liquors  as  particularly  conducing  to 
arteritis  *. 

However  occasioned,  it  tends  to  the  one 
invariable  result,  the  creation  of  a dilated  or 
aneurismal  condition  of  the  vessel  itself,  and 
hence  it  may  be  regarded  as  a pathological 
condition  to  which  the  arteries  of  persons  in 
very  early  life  are  not  subject.  It  has  re- 
cently been  adduced  by  Cruveilhier,  Dupuy- 
tren, and  others,  as  the  immediately  exciting 
cause  of  a particular  form  of  gangrene,  which 
attacks  the  extremities,  and  which,  according 
to  these  pathologists,  is  produced  by  the  stag- 
nation of  the  blood  within  the  inflamed  vessel. 
I have  seen  some  cases  of  mortification  of  the 
extremities  in  connexion  with  arteritis  of  the 
leading  trunk  of  the  limb,  and  I have  used 
the  term,  “ particular  form  of  gangrene”  here, 
because  I believe  it  to  be  by  no  means  iden- 
tical with  the  affection  known  in  this  country 
as  Pott’s  mortification  of  the  toes  and  feet. 
It  is  much  more  rapid  in  its  progress,  and 
consequently,  more  extensively  destructive  ; 
it  often  destroys  the  integuments  of  the  part 
engaged,  a long  time  before  the  deeper  struc- 
tures are  attacked  ; it  is  infinitely  less  painful, 
but,  at  the  same  time,  I believe  it  is  infinitely 
more  dangerous.  This,  however,  is  not  the 
proper  place  for  the  discussion  of  this  part  of 
the  subject,  and  the  reader  must  be  referred 
to  the  articles  Gangrene,  Mortification, 
&c.  &c. 

1 Cyclopaedia  of  Anatomy  and  Physiology ; article, 
Pathological  Conditions  of  Artery. 

2 Hodgson  on  the  Diseases  of  Arteries  and  Veins, 
p.  9,  10. 

3 Lccjons  Orales,  tom.  iv.  p.  483. 

4 Diet,  de  Med.  ct  Chir.  Pratiques,  tom.  iii.  p.  413. 
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The  little  tendency  evinced  by  arteries  to 
be  affected  by  the  morbid  changes  which  may 
be  going  on  in  the  tissues  or  organs  through 
which  they  pass,  has  been  already  alluded  to 
in  the  commencement  of  this  article.  It  does 
not,  however,  amount  to  an  entire  exemption 
in  their  favour  from  attacks  of  this  nature  ; 
and  hence  we  find  their  coats  soft,  and  ex- 
tremely friable  where  they  traverse  cancerous 
tumours  or  other  diseased  structures.  In  such 
cases,  their  cohesiveness  is  greatly  diminished, 
so  that  they  break  under  the  fingers,  or  they 
feel  soft  and  sometimes  spongy.  There  are 
even  instances  on  record,  in  which  erosion, 
propagated  from  a neighbouring  bubo,  has  at- 
tacked the  artery,  giving  rise  to  fatal  haemor- 
rhage. Mr.  Hodgson  mentions  a case  of 
fatal  haematemesis,  where  the  coronary  artery 
of  the  stomach  had  been  eroded  from  an  ulcer 
of  the  mucous  membrane  of  that  viscus  ; and 
the  same  thing  has  been  observed  to  occur  in 
the  lungs. 

Aortitis. — In  connexion  with  the  preceding 
observations,  for  most  of  which  I am  indebted 
to  Mr.  Porter  of  Dublin,  who  has  so  successfully 
cultivated  this  department  of  pathology,  it 
will  be  proper  here  to  refer  to  the  recent  re- 
searches of  M.  Bizot  of  Geneva,  on  this  inte- 
resting subject.  These  researches,  conceived 
on  an  extensive  scale,  have  been  conducted 
with  remarkable  ability  and  zeal,  and  are  re- 
corded in  the  first  volume  of  the  Memoires  de 
la  Societe  Medicale  d’ Observation.  M.  Bizot 

had  observed  but  one  form  of  alteration  re- 
sulting from  an  acute  attack  of  the  internal 
lining  of  arteries.  It  showed  itself  upon  the 
surface  of  this  membrane  in  the  form  of  an 
albuminous  exudation,  varying  in  thickness, 
as  well  as  in  consistence,  and  resembling  jelly, 
being  smooth,  transparent,  limpid,  or  rose- 
coloured.  In  some  instances,  the  transpa- 
rency of  the  adventitious  membrane  was  such 
as  to  allow  the  pale  colour  of  the  artery  to  be 
distinguished  beneath  it.  If  a portion  of  the 
lining  membrane  be  raised  and  torn  off  in  the 
direction  of  the  new  deposit,  the  latter,  be- 
hind which  it  is  placed,  and  from  which  it  may 
be  separated,  tears  off  with  it.  These  exuda- 
tions were  in  general  confined  to  one  spot, 
but  they  were  also  observed  in  scattered 
groups  or  patches  of  various  sizes,  and  in 
some  cases  the  transparent  matter  was  so 
abundant  as  so  fill  up  completely  the  calibre 
of  the  vessel.  It  is  very  frequently  found  at 
the  orifice  of  the  arteries  arising  from  the 
arch  of  the  aorta,  of  the  cceliae,  mesenteric, 
and  renal  arteries,  and  on  the  posterior  sur- 
tace  of  the  aorta,  obliterating  partially  or  com- 
pletely the  orifices  of  the  intercostals.  Some- 
times the  albuminous  spots  appear  puckered 
round  their  edges,  which  made  Mr.  Hodgson 
liken  them  to  atrophied  hernial  sacs.  When 
this  matter  exists  in  the  form  of  isolated 
patches,  it  probably  does  not  give  rise  to  any 
general  symptoms  ; but  the  case  is  just  the 
reverse,  when  the  morbid  secretion  is  thrown 
out  extensively  on  the  internal  surface  of  the 
large  arteries.  M.  Bizot  thinks  that  acute 
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aortitis  occurs  in  this  way,  and  cites  three  ex- 
amples observed  by  himself ; the  disease,  in 
each  case,  terminating  fatally.  The  symptoms 
observed  were  oedema  accompanied  by  fever, 
but  without  any  disturbance  in  the  functions 
of  the  heart,  or  of  the  other  organs  essential 
to  life  ; and  these  symptoms  he  considers  as 
indicating  the  extensive  development  of  false 
membrane  on  the  internal  surface  of  the 
aorta.  These  cases  are  recorded  in  M.  Bizot’s 
Memoire  ; and  we  insert  them,  in  order  that 
by  directing  attention  to  them,  his  views  may 
be  confirmed  or  modified  by  other  investi- 
gators. 

“ A young  physician,  aged  27,  with  light 
blue  eyes,  brown  hair,  fair  delicate  skin,  pale 
complexion,  good  constitution,  residing  in 
Paris  since  1829,  having  never  been  attacked 
with  any  serious  disease,  had  since  that  period 
complained  frequently  of  loss  of  appetite,  and 
occasional  diarrhoea,  but  without  emaciation  or 
loss  of  strength.  He  was  in  the  enjoyment  of 
good  health,  when,  in  September  1833,  he 
perceived,  for  the  first  time,  that  his  legs 
were  swelled.  Rest  in  the  horizontal  posture 
produced  no  effect  in  lessening  the  oedema ; 
but  his  appetite  and  strength  remained  unim- 
paired ; his  respiration  was  not  hurried,  even 
on  ascending  the  stairs  ; there  was  no  dis- 
turbance of  the  heart,  wrhich  beat  regularly, 
and  with  its  usual  force.  He  made  light  of 
these  symptoms,  employed  no  remedies,  and 
pursued  his  occupations  as  before.  The  in- 
appetency and  diarrhoea  had  lasted  eight  days, 
when,  on  the  24th  of  October,  after  a long 
walk,  he  complained  of  great  debility,  with 
pain  in  the  right  iliac  fossa,  and  a feeling  of 
swelling  in  the  abdomen.  These  symptoms 
were  but  the  prelude  to  a severe  rigor.  He 
passed  a restless  night,  and  his  strength,  next 
day,  was  prostrated.  The  oedema,  which  till 
then  had  been  confined  to  the  lower  extremi- 
ties, had  extended  to  the  body,  face,  and 
arms.  The  pulse  120  to  130.  In  the  two 
following  days,  the  oedema  diminished  per- 
ceptibly ; the  stools  had  become  solid,  and 
with  them  was  voided  a fragment  of  a taenia  ; 
pulse  100,  with  exacerbation  of  the  fever  in 
the  evening,  but  without  rigor.  Palpitation 
was  complained  of  on  the  26th,  but  never 
afterwards.  The  thirst  was  constant,  and 
there  wras  expectoration  with  a cough,  which, 
however,  had  existed  previously  to  the  attack. 
During  the  two  first  days  he  was  bled  three 
times,  to  the  extent  of  16  ounces  each  time  ; 
Seltzer  water,  and  other  diluents,  with  ice, 
were  also  employed.” 

“ 28.  Obliged  to  lie  raised  almost  to  the  sit- 
ting posture,  mind  clear,  no  headache,  voice 
strong,  hearing  unimpaired,  no  tinnitus,  eyes 
natural,  face  pale  and  slightly  cedematous,  but 
without  any  expression  of  stupor.  The  body, 
as  well  as  the  upper  and  lower  extremities, 
are  infiltrated  ; the  abdomen  is  meteorized  ; 
the  skin  is  fair,  presenting  neither  petechiae 
nor  sudamina,  but  covered  with  sweat.  He 
has  sufficient  strength  to  raise  the  glass  to  his 
mouth,  but  can  neither  sit  up  nor  change  his 
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place.  He  complains  of  his  extreme  debility, 
and  pain  in  the  armpits,  when  moderate  pres- 
sure is  made  on  this  region.  The  tongue  is 
moist,  rose-coloured  ; the  teeth  are  not  dry, 
nor  fuliginous  ; there  is  no  nausea,  no  vomit- 
ing. The  thirst  is  great,  the  colour  of  the 
pharynx  natural,  there  is  no  pain  or  pressure 
on  any  part  of  the  abdomen,  no  diarrhoea. 
The  urine  is  scanty  and  high  coloured.  The 
liver  does  not  project  beyond  the  margins  of 
the  ribs  ; the  size  of  the  spleen  is  natural  ; 
the  heart  does  not  extend  beyond  its  ordinary 
limits ; the  prsecordial  region  gives  a clear 
sound  ; pulse  regular  and  full,  120  ; respira- 
tion 24  in  a minute,  vesicular  to  the  right, 
both  before  and  behind  ; sound  clear  on  per- 
cussion on  all  this  side.  At  the  top  of  the 
left  lung,  and  in  front,  the  respiration  is  more 
feeble,  accompanied  with  a sub-crepitant  rale, 
and  strong  expiratory  sound  ; the  percussion 
is  somewhat  less  sonorous  than  on  the  right 
side.  The  mucous  expectoration  is  soft  ; in 
two  or  three,  a few  streaks  of  blood  occur, 
but  the  spits  are  neither  rusty,  viscid,  nor 
semi-transparent.  (Digitalis  and  diuretic 
drinks  ordered).” 

“ On  the  28th,  he  passed  an  extremely  rest- 
less night ; pulse  125.  Eight  ounces  ot  blood 
having  been  abstracted,  he  obtained  relief  and 
rest.  At  five  o’clock,  a.m.,  however,  he  was 
suddenly  attacked  with  excessive  and  suffo- 
cating pain,  just  below  the  margin  of  the  left 
false  ribs.  The  application  of  fifteen  leeches, 
loco  (lolenli,  procured  some  alleviation  ; his  in- 
tellect remained  perfect,  although  he  wan- 
dered continually ; pulse  120,  regular  and 
full  ; respiration  but  slightly  affected  ; tongue 
moist,  rose-coloured  ; thirst  still  great.  No 
increase  of  the  oedema  since  yesterday  ; urine 
scanty  and  turbid  ; abdomen  greatly  meteor- 
ized.  At  eight  o’clock,  a.m.,  the  pain  shifted 
to  the  praecordia,  and  became  much  more  in- 
tense. Fifty  leeches  were  applied,  and  the 
pain  soon  ceased,  but  was  followed  by  con- 
vulsions which  only  lasted  a short  time.  His 
strength  declined  rapidly  ; countenance  cada- 
veric. During  the  day,  an  opiate  procured 
sleep  ; the  breathing  frequent,  plaintive,  and 
irregular.  Towards  evening  the  pulse  became 
very  feeble,  and  all  the  symptoms  aggravated, 
although  he  did  not  seem  to  feel  any  local 
pain.  His  intellect  remained  unimpaired  to 
the  last  moment.  He  expired  on  the  30th, 
in  the  morning.” 

“Autopsy  twenty-eight  hours  after  death  : — 
Infiltration  considerable  in  the  upper  extre- 
mities, still  greater  in  the  neck,  which  is  of  a 
violet  colour,  more  on  the  left  arm  than  on 
the  right,  moderate  in  the  body  and  thighs, 
and  slight  in  the  legs  and  feet ; abdomen  very 
much  meteorized  ; embonpoint  unaltered  ; 
skin  tinged  slightly  yellow,  and  slightly  ec- 
chymosed  on  the  back  ; strong  smell  of  putre- 
faction, no  cadaveric  rigidity.  The  pericar- 
dium contained  four  or  five  ounces  of  brown 
serum.  The  lining  membrane  of  the  anterior 
surface  of  the  right  ventricle,  and  the  opposite 
wall  of  the  pericardium,  were  studded,  to  the 


extent  of  two  inches,  with  small  soft  yellow 
granulations,  of  the  size  of  grains  of  sand  ; 
these  could  be  easily  torn  off,  and  beneath 
them  the  serous  membrane  did  not  present 
any  appearance  of  injection.” 

“ The  heart  of  full  size  was  extremely  flaccid, 
and  could  be  torn  without  difficulty  ; the  left 
ventricle  was  quite  empty,  its  internal  surface 
was  of  an  ashy  colour,  presenting,  near  the 
aortic  valves,  small  granulations,  and  a very 
thin,  soft,  yellowish  membrane,  which  peeled 
off  without  difficulty,  giving  a rough  appear- 
ance to  the  surface  on  which  it  had  been  formed; 
this  exudation  was  also  spread  on  the  aortic 
valves,  which,  though  of  a deep  red,  were  still 
flexible.  The  aorta,  throughout  its  entire 
length,  was  of  a deep  violet  colour  ; no  capil- 
lary vessels,  however,  could  be  distinguished, 
nor  did  it  contain  either  fluid  or  coagulated 
blood.  The  same  granulations,  and  false  mem- 
branes, were  found  in  greater  or  less  quantities 
throughout  the  whole  length  of  the  vessel, 
giving  to  its  internal  surface  an  unpolished 
appearance  ; they  could  also  be  detached  with 
the  same  facility.  Similar  alterations  were 
found  in  the  left  crural  artery  ; that  of  the 
right  side  was  of  a violet  red,  but  without 
granulations,  or  false  membrane.  The  carotid 
and  subclavian  artery,  though  red,  were  healthy. 
The  orifice  of  the  aorta  was  natural,  all  the 
valves  of  the  heart  were  flexible,  the  pulmo- 
nary artery,  though  red,  was  smooth  and  po- 
lished. In  the  right  ventricle,  there  were 
no  granulations,  and  very  little  blood;  even  in 
the  right  auricle,  there  were  but  a few  small 
clots ; the  vena  cava,  the  iliac  and  crural  veins 
were  also  empty.  Each  pleura  contained  from 
four  to  five  ounces  of  reddish  serum.  The 
right  lung  was  free,  the  left  was  united  late- 
rally at  its  upper  part  to  the  pleura,  by  old 
bands  of  adhesion.  There  were  neither  tuber- 
cles, nor  grey  granulations,  nor  hepatization  in 
any  part  of  the  lungs.  There  was  slight  em- 
physema along  the  thin  edge  of  the  left  lung  ; 
both  lungs  contained  generally  more  than  the 
usual  quantity  of  blood,  but  there  was  no  soft- 
ening of  their  substance.  The  bronchial  tubes 
generally  were  pale;  the  bronchial  glands, soft, 
deep-coloured,  but  not  tuberculous  ; the  cer- 
vical were  twice  their  usual  size,  soft,  and  of  a 
greyish  violet  colour.  The  trachea  was  of  a 
violet  colour  also,  but  without  any  other  le- 
sion ; the  larynx  was  perfectly  healthy.  With 
the  exception  of  an  ounce  or  two  of  limpid 
serum,  there  was  no  effusion  into  the  cavity  of 
the  abdomen;  the  peritoneum  was  perfectly 
smooth.” 

“ The  stomach  contained  a little  mucus,  and 
was  distended  with  gas ; its  mucous  membrane 
generally  was  of  a greenish  grey  colour,  with 
some  darkish  patches  along  the  lesser  curva- 
ture ; its  consistence  was  firm,  and  thickness 
natural.  The  duodenum  had  a greyish  hue ; 
the  jejunum  greatly  meteorized  contained  a 
little  yellow  mucus,  with  long  and  numerous 
fragments  of  trenia ; its  mucous  membrane  pre- 
sented a few  bluish  arborizations,  but  was 
not  much  injected.  Towards  the  end  of  the 


ARTERITIS. 


385 


ileum,  there  was  slight  emphysema,  but  its 
consistence  and  thickness  were  natural ; the 
glands  of  Peyer  were  bluish,  dotted  with  grey, 
but  not  prominent  ; in  the  lower  part  of  the 
intestine,  numerous  isolated  follicles  of  the  size 
of  millet-seed  lay  scattered.  The  mesenteric 
ganglions  were  soft.  There  was  some  sub- 
mucous emphysema  in  the  ctecum  ; its  lining 
membrane  was  greyish,  thin,  and  soft,  tearing 
in  shreds  half  an  inch  long.  In  the  rest  of 
the  intestine,  the  mucous  membrane  was  also 
greyish,  but  there  was  neither  injection  nor 
emphysema ; on  tearing,  it  gave  shreds  an 
inch  long,  the  mucous  follicles  were  visible 
throughout.  The  bladder  contained  a little 
brownish  fluid  ; its  mucous  membrane  was 
pale.  The  cortical  substance  of  the  kidneys 
of  a greenish  hue  was  emphysematous,  and  on 
peeling  off  the  fibrous  envelope  tore  with  it  ; 
the  tubular  substance  was  firm  and  of  a violet 
colour.  Under  the  peritoneum,  covering  the 
liver,  were  several  emphysematous  elevations; 
the  organ  itself  was  bulky,  somewhat  soft,  and 
contained  a saneous  fluid,  rather  than  blood  ; 
its  parenchyma  was  of  a pale  green,  and  exhaled 
a strong  odour  ; the  gall  bladder  was  full  of 
bile  of  a golden  yellow.  The  spleen  was  four 
inches  long,  slightly  emphysematous,  very  soft, 
and  of  a deep  brown  colour.  The  head  was 
not  examined ; but  this  does  not  affect  the  value 
of  the  case,  as  there  were  no  cerebral  symp- 
toms observed  during  the  disease,  and,  there- 
fore, excepting  the  traces  of  pericarditis,  which 
evidently  had  occurred  on  the  29th,  there 
were  no  other  lesions  of  importance  but  those 
observed  in  the  arterial  system,  so  that  if  we 
had  nothing  else  but  the  description  of  the  or- 
gans to  enable  us  to  form  an  opinion  as  to  the 
cause  of  death,  we  should  be  compelled  to  as- 
cribe it  to  an  affection  of  the  aorta.” 

All  the  circumstances  of  this  case,  it  will  be 
observed,  had  been  closely  watched,  and  even 
the  existence  of  the  false  membrane  had  been 
indicated  before  death  by  M.  Bizot  to  the 
other  physicians  who  were  in  attendance  with 
him.  Tl  lie  diagnosis  might  have  appeared  a 
bold  one,  but  he  felt  authorized  to  offer  it, 
from  his  having  previously,  and  in  the  course 
of  his  researches  on  this  interesting  subject, 
observed  two  other  cases  marked  by  the  same 
peculiar  symptoms,  sudden  acute  oedema,  with 
high  febrile  action,  without  any  disturbance 
of  the  heart,  or  of  the  other  important  organs. 
To  this  assemblage  of  symptoms,  therefore, 
taken  in  connexion  with  the  existence  of  a 
false  membrane  covering  the  internal  surface 
of  the  aorta,  notwithstanding  the  smallness  of 
the  cases  in  support  of  his  opinion,  M.  Bizot 
does  not  hesitate  to  apply  the  name  of  acute 
aortitis. 

The  exudation  of  acute  character  may  vary, 
however,  from  the  description  given  above, 
being,  in  some  instances,  more  intimately  ad- 
herent to  the  lining  membrane,  more  firm,  and 
of  a milky  white.  Sometimes  these  patches 
resemble  the  hard  boiled  white  of  egg,  and 
present  the  hardness  of  cartilage  ; in  the 
latter  case,  the  lining  membrane  can  no  longer 
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be  found.  That  they  severally  commence 
in  albuminous  effusion  cannot,  however,  be 
doubted,  for  if,  while  in  the  soft  state,  they  be 
subjected  to  ebullition,  the  most  transparent 
of  these  exudations  become  firm,  opaque,  and 
white.  Some  authors  have  described  them  as 
being  developed  between  the  internal  and 
middle  tunics,  but  this  is  erroneous,  as  may  be 
shown,  by  peeling  off  the  latter  with  great 
care  : the  shred  stops  or  breaks  off  suddenly 
on  arriving  at  the  edge  of  the  cartilaginous 
patches,  and  cannot  be  continued  over  its  sur- 
face. In  regard  to  these  cartilaginous  patches, 
another  error  is  prevalent,  viz.  that  they  ulti- 
mately become  osseous.  Now  if  such  trans- 
formation ever  occurred,  the  stages  of  the  transi- 
tion must  surely  be  detected;  but  this  is  not  the 
case.  The  source  of  this  error  will  be  pointed 
out  hereafter.  The  last  peculiarity  of  these 
exudations  which  requires  to  be  noticed  is, 
that  they  occur  most  commonly  before  or 
about  the  middle  period  of  life,  contrasting  in 
this  respect  with  other  alterations  of  structure 
of  the  arteries,  to  be  described  hereafter. 

We  have  now  to  notice  another  form  of 
alteration,  occurring  in  the  arterial  tunics, 
w'hich,  though  presenting  itself  in  specks  and 
patches  of  variable  extent,  differs  from  the 
species  above  described,  not  only  in  its  origin, 
but  in  its  mode  of  development,  and  ultimate 
consequences.  The  alterations  now  under 
consideration,  may  be  observed  even  in  sub- 
jects under  puberty,  presenting  themselves 
singly  or  in  groups,  as  small  specks  or  dots  of 
the  size  of  a grain  of  sand,  and  of  a whitish 
yellow'  colour,  round  or  near  the  orifices  of 
the  coronary,  innominate,  carotid,  subclavian, 
and  intercostal  arteries.  They  are  not  elevated 
upon  the  surface  of  the  internal  tunic,  but  are 
seen  through  it,  as  neither  the  transparency, 
nor  the  consistence  of  this  membrane  is  in  the 
slightest  degree  affected  by  their  presence,  at 
least,  while  in  this,  which  may  be  considered, 
their  rudimentary  state.  If  a shred  of  the  mem- 
brane be  detached  and  torn  towards  these 
yellow  spots,  the  spots  peel  off  with  it,  being 
slightly  adherent  to  its  external  surface  ; but 
if  the  same  attempt  be  made,  after  the  spots 
have  become  confluent,  and  formed  a patch  of 
some  extent,  the  yellow  substance  then  ad- 
heres partly  to  the  outer  side  of  the  shred, 
and  partly  to  the  middle  tunic  ; hence  it  is 
obvious,  that  these  yellow  spots  are  developed 
neither  on  the  internal,  nor  on  the  middle 
tunic,  but  between  both.  When  they  attain 
a certain  size,  as  they  frequently  do  in  old 
age,  they  undergo  various  transformations,  of 
which,  ulcerous,  or  rather  atheromatous  soft- 
ening and  ossification  are  the  principal. 

The  process  of  softening  presents  various 
stages.  In  the  first,  the  internal  membrane 
covering  the  patch  is  still  unaffected,  but  the 
internal  fibres  of  the  middle  coat,  on  which  it 
rests,  are  more  or  less  altered  according  to 
the  degree  of  advancement  which  the  pro- 
cess has  attained  ; these  fibres  are  softened, 
and  differ  in  colour,  being  of  a brighter  yellow 
than  the  sound  parts  of  the  same  coat.  The 
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patch  itself  appears  to  be  slightly  elevated, 
but  there  is  neither  redness  nor  injected  ves- 
sels in  its  vicinity. 

In  the  second  stage,  the  patches  are  elevated, 
like  pustules  of  an  irregular  or  rounded  shape, 
on  the  surface  of  the  aorta  to  the  height  of  a 
line  or  two.  The  internal  membrane  is  still 
thin,  transparent,  and  unaltered.  On  pressing 
these  eminences  gently,  the  finger  perceives 
the  movement  of  a semi-fluid  matter.  If  the 
pressure  be  increased,  the  lining  membrane 
gives  way,  and  a yellow  matter  escapes,  which 
resembles  healthy  pus  ; sometimes  this  matter 
is  either  moist  or  dry,  and  as  it  were  farina- 
ceous, or  the  mass  seems  as  if  it  consisted  of  a 
quantity  of  minute,  thin,  shining  spangles,  some 
of  them  of  a silvery,  some  of  a golden  hue. 
The  matter  being  evacuated,  the  pustule  dis- 
appears, and  the  internal  membrane  is  de- 
pressed in  the  place  it  occupied.  On  removing 
this  membrane,  the  internal  surface  of  the 
middle  tunic  is  found  ulcerated,  softened,  and 
reduced  to  a firm,  moist,  yellowish  detritus  ; 
several  of  the  laminae  of  this  tunic  are  thus 
altered,  but  the  healthy  structure  still  exists 
towards  its  most  external  layers. 

In  the  third  stage,  the  pustules  having 
emptied  themselves  spontaneously,  small  ir- 
regular depressions,  with  edges  slightly  ele- 
vated, are  observed.  The  surface  of  these 
depressions  is  smooth,  but  exhibits  here  and 
there  fissures  or  cracks.  On  removing  this 
internal  membrane,  the  softened  matter  and 
the  alteration  of  the  middle  tunic  just  described 
will  be  found.  In  some  instances,  the  internal 
membrane  has  disappeared,  and  the  blood  is 
in  contact  with  the  middle  tunic. 

If  we  now  compare  these  several  lesions 
together,  we  must  at  once  perceive  that  they 
are  nothing  more  than  degrees  of  one  and 
the  same  alteration,  which  originated  in  the 
small  point  which  was  first  observed  between 
the  internal  and  middle  tunics,  and  which  at 
a later  period  becoming  fixed  to  the  latter, 
passed  through  the  stages  above  described. 
M.  Andral  has  described  these  pustules  as 
small  abscesses,  but  although  the  matter  they 
contain  has  some  resemblance  to  pus,  it  differs 
totally  from  it  in  the  mode  of  its  formation, 
and  has  a much  greater  analogy  to  that  of 
softened  tubercle. 

The  succession  of  these  changes  proves  to 
demonstration  that  the  alterations  described 
"under  the  various  names  of  spots,  pustules, 
abscesses,  atheromatous,  and  steatomatous 
productions,  &c.  have  one  common  origin,  to 
wit,  the  almost  imperceptible  spot,  developed 
without  any  trace  of  inflammation  between 
the  innermost  and  middle  tunics  of  the  arterial 
tube.  Morgagni  and  Haller  had  already 
remarked  this  series  of  transformations,  but 
they  had  included  in  it,  the  cartilaginous 
patches,  the  origin  of  which,  as  has  been 
shown,  is  totally  different.  They  fell  into 
the  same  error,  as  regards  the  osseous  pro- 
ductions ; and  this  is  easily  accounted  for,  as 
very  frequently  both  the  atheromatous  matter, 
and  the  osseous  productions,  are  abundantly 


developed  beneath  the  primitive  cartilagi- 
nous patches.  It  may  be  here  remarked,  that 
out  of  the  great  number  of  ulcerations  of  the 
middle  tunic,  observed  by  M.  Bizot,  he  only 
met  with  one,  in  which  there  was  a com- 
mencement of  aneurism  ; in  all  the  others, 
there  was  always  a layer,  in  some  cases,  no 
thicker  than  a leaf  of  paper,  of  the  middle 
tunic  remaining ; in  the  case  in  which  this 
membrane  had  entirely  disappeared,  there 
were  partial  dilatations  on  the  arch  of  the 
aorta,  corresponding  to  the  points  where  the 
middle  tunic  was  wanting.  Writers  have 
described  steatomatous  productions  of  the 
arteries.  It  is,  however,  unnecessary  to  re- 
peat their  statements  on  this  subject,  as  these 
tumours  are  now  considered  by  Mr.  Hodgson 
and  most  modern  authorities,  as  nothing  more 
than  aneurismal  sacs,  that  have  undergone 
spontaneous  cure  by  the  deposition  of  coagu- 
lable  lymph. 

Osseous  Transformation  : — The  transforma- 
tions of  the  primitive  patches  do  not  always 
follow  in  the  order  above  described.  Some- 
times a hard  semi-transparent  point,  of  the 
same  colour  as  the  patch  itself,  forms  in  its 
centre,  and  increases  slowly,  more  in  extent 
than  thickness,  till  it  alters  the  structure  of 
the  middle  tunic,  as  has  been  already  de- 
scribed. The  surface  in  contact  with  the 
lining  membrane  increases  less  rapidly,  and  a 
long  period  elapses,  even  when  the  osseous 
disk  is  of  some  size,  before  any  remarkable 
change  can  be  observed  in  this  membrane. 

In  some  cases,  however,  it  seems  to  be  slightly 
thickened  by  a layer  of  albumen  spread  over 
the  concretion.  Ultimately,  even  this  mem- 
brane is  destroyed  by  the  progress  of  the 
ossification,  which  then  is  in  immediate  contact  ; 
with  the  blood.  The  yellow  soft  matter 
always  surrounds  the  concretion,  but  no  fibres 
can  be  discovered  where  they  are  in  contact, 
the  fibrous  structure  of  the  middle  coat  can 
only  be  detected  by  proceeding  from  the  cir- 
cumference of  the  concretion  towards  the 
sound  portion  of  the  artery.  It  is  in  the 
advanced  period  of  life  that  these  concretions 
are  most  commonly  formed.  But  they  have 
also  been  discovered  in  subjects  of  tender 
age.  Mr.  Hodgson  mentions  a case  observed 
by  Mr.  Young,  in  which  the  temporal  artery 
of  a child  only  fifteen  months  old  was  found 
ossified,  and  Wilson  met  an  instance  of  ossifi- 
cation in  the  aorta  of  a child  only  three  years 
old.  Bichat  supposed  that  ossification  never 
occurred  in  vessels  through  which  black  blood 
only  circulated,  and  consequently  that  these 
concretions  were  not  observed  in  the  pul- 
monary artery.  This,  however,  is  erroneous. 
The  instances,  it  is  true,  are  very  rare,  hut 
they  have  been  observed,  nevertheless,  by 
several  pathologists. 

These  concretions  sometimes  occupy  the 
entire  circumference  of  the  vessel,  but  they 
do  not  form  prominences  on  the  surface  of 
the  arterial  tube ; they  are  often  found  sur- 
rounding the  origins  of  the  smaller  arte- 
ries, and  in  such  cases,  they  have  the  ap- 
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pearance  of  a ring,  or  if  more  extensive,  of 
a hard  cylinder,  through  the  centre  of  which 
the  vessel  passes.  It  would  seem,  therefore, 
that  the  yellow  patches  undergo  two  different 
kinds  of  transformation,  the  ulcerous  and  the 
osseous  ; the  latter,  however,  ought  not,  as 
Haller  and  Morgagni  imagined,  to  be  con- 
sidered as  a transformation,  but  rather  as  a 
simple  deposition  of  phosphate  of  lime,  oc- 
curring in  the  soft  yellow  matter,  which,  as 
Mr.  Guthrie  expresses  it,  forms  its  nidus. 

But  notwithstanding  an  undoubted  differ- 
ence of  origin,  the  cartilaginous  patches  may 
be  found  in  the  same  spot  simultaneously  with 
the  ulcerous  softening  of  the  middle  tunic,  and 
the  osseous  concretions,  and  indeed  their  co- 
existence is  by  no  means  unfrequent.  It  is 
on  this  account,  that  some  authors  have  sup- 
posed that  the  cartilaginous  concretions  were 
sometimes  transformed  into  the  osseous.  On 
a careful  examination,  however,  the  error 
may  be  detected,  as  the  ossification  is  never 
found,  even  beneath  the  white  patches,  with- 
out being  surrounded  by  the  yellow  matter. 

When  these  lesions  occur  in  vessels  of 
small  size,  the  atheromatous  matter  is  often  so 
abundant,  as  to  thrust  the  cartilaginous  patches 
towards  the  axis  of  the  vessel,  thus  diminish- 
ing its  calibre,  while  at  the  same  time  it  at- 
tenuates the  middle  tunic  sometimes  to  a con- 
siderable degree,  by  the  pressure  which  it  makes 
upon  it  *.  The  effects  thus  produced  upon  the 
large  and  small  arterial  tubes,  are  very  differ- 
ent ; in  the  small  ones,  the  albuminous  secre- 
tion will  tend  to  their  obliteration,  not  so 
much  from  its  own  nature,  as  from  the  abun- 
dance of  atheromatous  matter,  the  deposition 
of  which,  in  some  cases,  it  seems  to  determine 
between  the  two  internal  tunics  : obliterations 
of  this  kind  are  sometimes  seen  in  the  arteries 
of  the  inferior  extremities.  In  the  large  ves- 
sels, on  the  other  hand,  the  extensive  develop- 
ment of  the  cartilaginous  patches  produces 
a different  effect.  Here,  though  the  deposition 
of  the  atheromatous  matter  is  in  proportion  less 
abundant,  it  involves  more  completely  almost 
the  entire  thickness  of  the  middle  tunic,  and 
hence  the  elasticity  of  the  vessel  is  impaired,  in 
the  first  place,  by  the  extensive  disorganiza- 
tion of  the  fibro-elastic  coat ; and  in  the 
second,  by  the  development  of  the  cartila- 
ginous layer,  which  is  itself  inelastic.  The 
large  vessels  in  this  state  are  reduced  to  the 
condition  of  almost  inert  tubes  ; their  coats 
yield  to  the  distending  force,  but  are  inca- 
pable of  contracting  again,  and  this  doubtless 
will  account  for  those  considerable  dilatations 
of  the  arch  of  the  aorta,  which  are  observed 
to  occur  without  any  aneurismal  tumour. 

M.  Bizot  had  met  but  one  case  in  which 
the  middle  coat  was  completely  destroyed. 
The  subject  was  a female  forty-five  years  of 
age.  The  internal  surface  of  the  aorta  was 
studded  with  cartilaginous  patches,  and  there 
were  several  small  aneurismal  tumours  on  its 

1 Mr.  Hodgson  mentions  a case  in  which  he  found 
the  emulgent  and  femoral  arteries  thus  obliterated 
from  the  great  quantity  of  the  atheromatous  matter. 


external  surface.  On  examining  these  tumours, 
the  cavity  was  found  lined  with  a thin  mem- 
brane which  was  in  contact  with  the  cellular 
coat;  the  latter  appearing  almost  transparent, 
and  quite  healthy',  but  the  middle  coat  had 
entirely  disappeared.  M.  Bizot,  although  he 
assents  to  the  received  opinion  that  the  oc- 
currence of  aneurism  is  intimately  connected 
with  the  morbid  alterations  of  arteries,  and 
the  application  of  occasional  causes,  such  as 
falls,  blows,  fits  of  passion,  &c.  nevertheless 
thinks,  that  other  causes,  the  nature  and 
action  of  which  are  still  unknown,  may  operate 
in  its  production.  He  justifies  himself  in  pro- 
pounding this  idea,  on  the  observation  of  a 
fact,  which  we  shall  notice  by  and  by,  and 
which  he  terms  the  symmetry  which  seems 
sometimes  to  preside  in  the  development  of 
these  morbid  alterations. 

Alterations  peculiar  to  the  arteries  of  the 
limbs : — These  first  appear  as  minute  stains  ; 
they  adhere  to  the  middle  tunic,  and  can- 
not be  torn  off  with  the  lining  membrane. 
Becoming  multiplied  they  extend  round  the 
artery  like  a zone,  and  seem  to  be  slightly 
depressed  below  the  general  surface  of  the 
cavity  of  the  vessel  ; their  adhesion  to  the 
middle  tunic  is  so  firm,  that  they  cannot  be 
separated  from  it,  like  the  yellow  patches  in 
the  large  arteries,  when  we  tear  off  a shred  of 
the  lining  membrane.  The  fibres  of  the  mid- 
dle tunic  at  these  points  appear  to  be  yellower, 
harder,  thinner,  less  pliant,  and  more  resist- 
ing. The  transformation  commencing  imme- 
diately beneath  the  lining  membrane,  which 
it  never  affects,  extends  outwards  through  the 
layers  of  the  middle  tunic.  The  fibres  at 
length  are  changed  into  depressed  osseous, 
lines,  which  uniting,  complete  the  entire  circle 
of  the  vessel,  and  extend  to  various  lengths 
upwards  and  downwards  along  its  course. 
When  the  ossification  of  the  middle  tunic  is 
complete,  the  artery  is  reduced  to  the  condi- 
tion of  an  inert  tube,  the  external  and  internal 
tunics  which  are  healthy  merely  covering 
both  its  surfaces.  In  undergoing  this  trans- 
formation, the  middle  tunic  is  diminished  in 
thickness,  so  that  the  diameter  of  the  artery 
becomes  actually  larger. 

If  we  now  compare  this  alteration  with 
that  already  described,  it  will  be  found  that 
they  differ  not  only  in  their  origin,  but  also 
in  the  transformations  which  they  respectively 
undergo.  The  one  originates  in  the  minute 
yellow  spot  developed  between  the  internal 
and  middle  tunics  : the  latter  of  which  be- 
coming thickened  and  softened,  ultimately 
presents  either  the  ulcerous,  or  the  osseous 
transformation.  In  the  other,  the  middle 
tunic  alone  is  attacked,  and  ultimately  becomes 
thin,  transparent,  and  ossified.  Instances, 
however,  have  been  met  with,  where  these 
two  forms  of  alteration  were  found  together, 
patches  of  the  atheromatous  matter  extending 
beneath  the  lining  membrane,  and  externally 
to  them,  the  middle  tunic  being  hardened,  or 
converted  in  circular  bony  rings. 

All  these  alterations  generally  increase  in 
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number  and  extent  with  the  age  of  the  indi- 
vidual, so  that  in  advanced  life,  scarcely  any 
subject  is  entirely  free  from  them.  Their 
effect  upon  the  arteries,  as  we  have  already 
stated,  is  gradually  to  impair  their  pliability 
and  elasticity,  until  they  become  totally  inca- 
pable of  either  contracting  or  expanding. 
Now,  this  must  affect  to  a considerable  extent, 
the  circulation  of  the  blood  within  those 
vessels.  The  arterial  tube  has  become  inert, 
its  surface  rough  and  uneven,  and  its  diameter 
enlarged.  The  movement  of  the  blood  is  thus 
retarded,  and  as  the  force  of  the  heart’s  con- 
traction, instead  of  being  in  part  spent,  as 
formerly  in  dilating  the  large  arterial  tubes, 
is  now  transmitted  entire  to  the  smaller  ves- 
sels, the  blood  is  sent  into  the  delicate  struc- 
ture of  the  remote  organs  with  much  greater 
force.  In  this  way,  doubtless,  we  may  explain 
the  augmented  impetus  of  the  pulse  in  persons 
who  have  attained  a great  age,  and  possibly 
this  cause  may  contribute  not  a little  to  the 
production  of  those  cerebral  haemorrhages  so 
frequent  in  aged  people. 

In  the  course  of  M.  Bizot’s  researches,  he 
was  struck  with  the  fact,  that  whenever  he 
found  a lesion  in  an  artery  on  one  side  of  the 
body,  the  same  kind  of  lesion  would  in  all 
probability  be  found  at  the  same  point  of  the 
corresponding  artery  of  the  opposite  side. 
With  some  exceptions,  which  might  be  easily 
accounted  for,  this  symmetrical  development 
of  lesions  was  so  constant,  that  he  does  not 
hesitate  to  characterize  it  as  an  invariable  law 
in  morbid  anatomy. 

TORTUOSITIES  OF  ARTERIES. 

After  the  arterial  blood  is  expelled  from 
the  heart  into  the  aorta,  it  continues  to  circu- 
late with  the  same  velocity  through  the  ver- 
tebral arteries  and  some  of  those  primitive 
trunks  contained  within  the  thoracic  and  ab- 
dominal cavities,  as  that  with  which  it  was 
expelled  from  the  central  organ.  Afterwards 
the  velocity  of  the  stream  of  blood  undergoes 
various  modifications  in  different  vessels,  which 
is  necessary  for  the  performance  of  the  parti- 
cular function  of  those  organs  in  which  such 
modifications  are  observed.  Thus  different 
organs  are  supplied  with  very  different  quan- 
tities of  blood  in  proportion  to  their  bulk,  and 
in  some  the  quantity  varies  even  at  different 
times.  In  some  parts  of  the  body,  such  as 
the  tendons,  the  ligaments,  and  the  muscles, 
they  receive  only  such  a quantity  of  the  san- 
guineous fluid  as  is  necessary  for  their  nutri- 
tion, whilst  the  secreting  and  excreting  glands 
are  supplied  with  a quantity  proportioned  to 
the  activity  of  their  functions.  The  quantity 
of  blood  necessary  for  the  stomach  is  different 
at  different  periods  of  the  digestive  process, 
and  in  the  organs  of  generation  it  varies  at 
different  times,  increasing  or  diminishing  ac- 
cording as  those  organs  are  called  into  action. 
In  order  to  effect  these  purposes  in  the  circu- 
lation, the  arteries  are  distributed  in  a variety 
of  modes.  Besides  anastomoses,  and  the  dif- 
ferent angles  at  which  arteries  come  off  from 


the  trunks,  the  different  length  of  some  arte- 
ries from  the  point  at  which  they  leave  the 
trunk,  until  they  reach  the  organs  to  which 
they  are  destined  ; their  different  positions  in 
relation  to  surrounding  parts  ; the  tortuosities 
or  flexures  of  arteries  is  another  peculiarity 
by  which  the  momentum  of  the  circulation  is 
modified  in  certain  organs.  The  tortuosities 
of  arteries  have  been  generally  supposed  to 
have  the  effect  of  diminishing  the  velocity  of 
the  blood  which  is  sent  to  particular  organs, 
and  though  the  serpentine  course  of  an  artery 
will,  to  a certain  degree  diminish  the  momen- 
tum of  the  blood,  yet  if  the  arterial  canal  be 
kept  constantly  full,  the  motion  communicated 
to  the  blood  by  every  contraction  of  the  heart 
will  be  as  great  at  the  extremity  of  the  tube 
as  at  its  origin,  except  only  an  almost  incalcu- 
lable degree  of  loss  caused  by  the  increased 
friction  of  the  blood,  on  the  sides  of  the  arte- 
rial tube,  from  the  length  of  the  windings  of 
the  canal.  The  impulse  therefore  which  the 
central  organ  of  the  circulation  communicates 
to  the  blood  sent  to  any  particular  organ,  must 
not  be  estimated  according  to  the  course  or 
direction  of  the  vessels  which  carry  the  blood, 
and  the  tortuosities  observed  in  particular  ar- 
teries, must  therefore  be  intended  to  perform 
an  office  different  from  that  of  merely  dimi- 
nishing the  velocity  of  the  current  of  the 
blood.  In  order  to  ascertain  what  may  be 
the  effect  of  a serpentine  course  of  an  artery, 
we  should  enquire  into  the  functions  of  those 
organs  which  are  supplied  with  tortuous  ves- 
sels. Some  rectilineal  arteries  become  tor- 
tuous when  they  are  much  distended,  as  may 
be  observed  after  an  artery  is  obliterated  ; in 
which  case  the  collateral  branches,  besides 
increasing  in  size,  also  become  more  or  less 
tortuous,  or  when  an  artery  in  the  dead  body 
is  forcibly  injected  with  a fluid,  it  in  like 
manner  becomes  tortuous. 

The  arteries  of  the  uterus  have  numerous 
flexures,  which  increase  in  proportion  with  the 
growth  of  the  uterus  during  gestation.  “ They 
increase  in  size  and  in  length  before  they 
reach  the  uterus,  which  obliges  the  spermatic 
artery  in  particular  to  be  thrown  into  a ser- 
pentine form.  This  is  more  remarkable  in 
some  animals  than  in  women.”  ( Hunter ) — 
In  all  these  different  cases  of  tortuosities  of 
arteries,  it  appears  probable  that  the  flexures 
in  the  vessels  are  only  the  necessary  conse- 
quence of  its  elongation  ; and  their  elongation 
being  caused  by  the  new  growth  of  the  part 
which  the  artery  supplied,  and  not  for  any 
purpose  of  modifying  the  velocity  of  the 
blood.  In  a like  manner  may  wre  account  for 
the  serpentine  course  of  the  spermatic  arte- 
ries, their  tortuosities  being  occasioned  by  the 
testis  descending  and  elongating  the  artery. 
There  are  also  tortuosities  in  vessels  which 
are  distributed  to  parts  subject  to  alteration 
in  their  position,  and  to  organs  which  are 
liable  to  great  distension. 

We  have  an  example  of  the  first  condition 
in  the  face  and  lips — in  those  of  the  iris,  intes- 
tinal canals,  and  likewise  in  the  curvatures  of 
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the  vertebral  arteries,  on  their  entrance  into 
the  cranium.  The  almost  unceasing  move- 
ments and  change  of  position  in  these  parts 
would  compress  and  alter  the  form  of  the  ar- 
tery, and  disturb  the  equality  of  the  circula- 
tion, did  not  the  vessels  by  their  serpentine 
course  readily  accommodate  themselves  to 
such  changes.  Besides  this  influence  of  a 
tortuous  course  in  an  artery,  there  is  another 
important  effect  produced  by  it  on  the  circu- 
lation, and  of  which  there  are  many  examples 
to  be  found  in  the  lower  animals  as  well  as 
man.  The  tortuosities  of  the  vertebral  ar- 
teries not  only  permit  the  various  movements 
of  the  head  on  the  vertebral  column,  without 
the  circulation  within  the  head  being  dis- 
turbed, but  it  is  evident  also  they  will  prevent 
the  weight  of  the  column  of  blood,  when  the 
head  is  bent  downwards,  causing  any  pressure 
on  the  brain.  After  refuting  the  opinion  of 
those  physiologists  who  suppose  the  curvature 
of  the  vertebral  arteries  to  have  the  effect  of 
diminishing  the  impetus  of  the  blood  in  the 
brain,  Bichat  concludes,— “ Thus  I am  igno- 
rant of  the  connexion  which  exists  between 
the  curvature  of  the  cerebral  arteries  and  the 
circulation  of  the  blood  within  the  head.” — 
( Anatomie  Descript.)  In  the  lower  animals 
there  are  many  examples  of  arteries  which 
have  a tortuous  course,  in  order  to  fulfil  a 
similar  purpose  in  the  circulation  of  organs, 
which  would  be,  more  or  less,  subject  to  dis- 
turbance from  the  peculiar  habits  of  the 
animal,  if  the  pressure  of  a column  of  blood 
on  such  organs  was  not  guarded  against.  There 
is  a remarkable  example  of  this  in  the  sper- 
matic arteries  of  the  bull,  and  in  the  carotid 
and  vertebral  arteries  of  graminivorous  animals, 
whose  heads  are  necessarily  much  in  the  de- 
pending posture. 

DILATATION  OF  ARTERIES. 

The  arterial  varix,  is  a diseased  condition 
of  the  arteries,  which  is  very  different  from 
a true  aneurism.  In  the  arterial  varix,  not 
only  is  the  whole  circumference  of  an  artery 
preternatural ly  dilated,  but  the  enlargement 
sometimes  extends  along  the  whole  artery 
of  a limb,  as  well  as  many  of  its  ramifications, 
or  the  trunk  of  an  artery,  such  as  the  tem- 
poral, or  occipital,  with  numerous  branches, 
becomes  so  dilated  as  to  form  a tumour  com- 
posed of  a congeries  of  dilated  vessels.  The 
artery,  in  some  instances,  enlarges  very  con- 
siderably, acquiring  many  times  its  natural 
diameter,  preserving  its  cylindrical  form,  and 
being  equally  dilated  in  overy  part.  The 
tunics,  in  place  of  becoming  thinner,  as  in 
simple  dilatation,  acquire  additional  thickness. 

In  the  accompanying  fig.  is  represented 
an  arterial  varix  in  the  arm  of  an  aged  female. 
The  ulnar  artery  enlarged  and  tortuous,  and 
the  radial  artery  also  enlarged  and  length- 
ened. Both  these  arteries  are  seen  forming 
several  circumvolutions  on  the  palm  of  the 
hand, — which  anastomose  and  form  globular 
ancurismal  swellings. 


Fig.  110. 


ANOMALIES  OF  ARTERIES. 

There  are  several  deviations  in  the  origin 
and  course  of  the  principal  arteries,  with  which 
it  is  necessary  that  the  surgeon  should  be 
familiarly  acquainted. 

REGION  OF  THE  HEAD. 

The  facial  or  external  maxillary  artery  is 
sometimes  so  small  as  scarcely  to  pass  beyond 
the  angle  of  the  jaw ; at  other  times  it  ex- 
tends to  the  forehead,  and  furnishes  the  la- 
chrymal, palpebral,  and  frontal  arteries.  In  the 
latter  case,  the  surgeon  might  fall  into  error, 
by  placing  a ligature  on  the  wrong  trunk, 
were  the  frontal  artery  to  be  wounded.  The 
facial  artery  may  also  ascend  much  nearer  to 
the  mental  symphysis  than  is  usual.  M.  Ro- 
bert describes  a peculiar  disposition  of  the 
transversalis  faciei,  which  deserves  to  be  noticed 
in  connexion  with  operations  on  the  parotid 
duct ; this  vessel  was  double,  one  artery  be- 
ing placed  above,  the  other  below  the  duct, 
and  both  communicated  by  two  small  trans- 
verse branches.  The  transverse  artery  of  the 
face  arises,  in  some  rare  cases,  from  the  ex- 
ternal carotid,  and  crosses  obliquely  the 
masseter  muscle  to  gain  the  angle  of  the 
mouth.  The  lingual  artery  is  seldom  the 
subject  of  operation,  though  it  has  sometimes 
been  tied  preparatory  to  extirpation  of  the 
tongue.  It  may  arise  by  a common  trunk 
with  the  superior  thyroid,  or  more  frequently 
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with  the  facial  artery.  M.  Maingault  has  en- 
deavoured to  determine  the  exact  point  at 
which  the  lingual  arises  ; of  thirty-six  subjects 
examined  by  him,  for  this  purpose,  he  found 
that  the  vessel  was  given  off  at  the  level  of 
the  os  hyoides  in  twenty-one  ; and  from  one 
to  eight  lines  above  it  in  fifteen  subjects. 
Two  ranine  branches  of  the  lingual  artery 
have  also  been  found,  a circumstance  which 
would  render  an  accident  more  likely  to  occur 
in  bleeding  from  the  ranine  veins  in  glossitis. 

CERVICAL  REGION. 

The  great  vessels  in  the  cervical  region  are 
subject  to  numerous  deviations,  many  of 
which  would  materially  interfere  with  the 
practice  of  certain  operations  in  this  part  of 
the  body.  The  latter  only  will  be  noticed  in 
the  following  remarks.  The  common  carotid 
artery  usually  divides  into  internal  and  exter- 
nal branches,  near  the  superior  edge  of  the 
thyroid  cartilage,  but  the  bifurcation  may 
take  place  much  higher  up,  near  the  base  of 
the  cranium.  In  other  cases  it  divides  as  low 
down  as  the  sixth  cervical  vertebra,  and  then 
two  large  vessels,  of  nearly  equal  size,  are 
found  ascending  in  the  ordinary  course  of  the 
common  carotid  artery. 

The  thyroid  arteries  present  numerous  de- 
viations, both  in  origin  and  course.  The  supe- 
rior thyroid  arteries  are  occasionally  much 
enlarged,  in  consequence  of  the  inferior  thy- 
roidal vessels  being  absent ; the  artery,  again, 
may  arise,  much  lower  down  than  it  usually 
does,  from  the  trunk  of  the  primary  carotid. 
Zagorsky  relates  an  example  of  the  former 
occurrence,  where  the  superior  thyroid  on  the 
right  side  was  nearly  as  large  as  the  external 
carotid.  In  a case  which  is  recorded  in  the 
Memoirs  of  the  Russian  Academy  of  Sciences, 
the  superior  thyroid  arose  about  an  inch  be- 
low the  bifurcation  of  the  carotids  ; it  was 
nearly  twice  its  ordinary  calibre,  and  as  it 
ascended  close  upon  the  common  carotid 
trunk,  might  easily  have  been  included  with 
the  latter  in  a ligature.  The  branches  distri- 
buted to  the  thyroid  gland  were  very  large 
and  superficial,  being  merely  covered  by  the 
skin  and  platysma  myodes.  This  latter  cir- 
cumstance, as  M.  Robert  justly  remarks, 
should  render  the  surgeon  cautious'in  opening 
all  abscesses  situate  in  the  upper  and  anterior 
region  of  the  neck. 

The  origin  and  course  of  the  different 
branches  of  the  inferior  thyroid  artery  are 
extremely  various.  Burns  describes  the  two 
inferior  thyroid  arteries  as  arising  by  a com- 
mon trunk  from  the  subclavian  or  arch  of  the 
aorta,  and  ascending  in  front  of  the  trachea 
to  the  thyroid  gland.  Manec  has  seen  this 
common  trunk  given  off  by  the  left  subclavian. 
In  other  cases  the  vessels,  which  are  usually 
branches  of  the  thyroid  artery,  arise  sepa- 
rately from  the  subclavian  artery,  or  innomi- 
nate- In  a good  example  of  this  distribution, 
which  is  preserved  in  the  museum  of  Guy’s 
Hospital,  the  left  inferior  thyroid  was  a branch 
of  the  innominata,  and  crossed  obliquely  over 


the  front  of  the  trachea  to  gain  the  left  lobe 
of  the  gland.  Besides  the  inferior  thyroid 
artery  there  exists  very  frequently  a vessel 
described  by  Neubauer  under  the  name  of 
thyroidea  ima,  and  by  Harrison  under  that  of 
t.  media.  It  usually  arises  from  the  arch  be- 
tween the  innominata  and  left  carotid,  and 
ascends  straight  on  the  trachea  to  the  thyroid 
body.  It  may,  however,  be  furnished  by  the 
innominata  or  primary  carotid.  In  a case  de- 
tailed by  Burns,  this  anomalous  branch  was 
larger  than  a crow’s  quill,  and  ascended  be- 
tween the  sterno-thyroid  muscles  to  the  lower 
border  of  the  thyroid  gland  at  the  left  side  ; 
it  was  accidentally  wounded  during  the  opera- 
tion of  cesophagatomy,  and  gave  rise  to  a 
serious  haemorrhage. 

It  is  scarcely  necessary  to  point  out  the  in- 
fluence which  the  deviations  just  described 
must  necessarily  exercise  on  all  operations 
performed  in  this  region  of  the  neck. 

The  anomalies  of  the  great  vessels  which 
arise  from  the  arch  of  the  aorta  are  now  fa- 
miliar to  most  anatomists.  They  amount,  in 
the  aggregate,  to  nearly  forty  different  modes 
of  origin,  but  we  have  only  to  consider  those 
which  may  concern  the  surgeon  in  the  prac- 
tice of  his  art. 

The  right  subclavian  artery,  instead  of  be- 
ing a branch  of  the  innominata,  may  arise 
from  any  portion  of  the  arch  of  the  aorta, 
even  as  low  down  as  the  descending  arch,  an 
example  of  which  the  writer  once  met  with  in 
the  dissecting  room  of  Trinity  College,  Dub- 
lin. In  such  case  the  right  subclavian  may 
cross  the  front  of  the  trachea  obliquely  to- 
wards the  right  side  at  any  point  between  the 
sternum  and  lower  border  of  the  thyroid 
gland.  Thus  Burns  relates  a case,  in  which 
the  vessel  passed  in  front  of  the  trachea  im- 
mediately beneath  the  lower  edge  of  the 
gland  ; and  Walter  has  recorded  an  unfortu- 
nate operation  of  tracheatomy  performed  on 
the  daughter  of  a celebrated  professor  of  sur- 
gery, where  the  child  died  under  the  hands 
of  the  surgeon,  in  all  probability  from  a wound 
of  the  subclavian  or  other  great  vessel  which 
pursued  the  anomalous  course  just  described. 
In  other  cases,  the  right  subclavian  artery 
passes  between  the  trachea  and  oesophagus, 
instead  of  crossing  the  former  in  front,  or  it 
may  rest  on  the  bodies  of  the  vertebrae,  being 
covered  by  the  trachea  and  oesophagus.  In 
either  of  the  cases  now  mentioned,  an  altera- 
tion in  the  calibre  of  the  vessel  may  act  as  an 
impediment  to  deglutition,  or  the  artery  may 
be  wounded  by  a foreign  body  in  the  oesopha- 
gus. Mr.  Kirby  has  related  a very  remarkable 
instance  of  the  latter,  in  the  Dublin  Hospital 
Reports.  A woman  swallowed  accidentally 
with  her  food  a fish-bone.  She  was  soon  seized 
with  symptoms  of  suffocation,  &c.  Trachea- 
tomy was  performed,  but  the  patient  died  of 
haemorrhage  which  seemed  to  proceed  from 
the  oesophagus.  On  examination  after  death 
it  was  found  that  the  right  subclavian  artery, 
which  passed  from  the  arch  towards  the 
right  side,  between  the  oesophagus  and  ver- 
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tebne,  had  been  perforated  by  the  foreign 

body. 

In  some  cases,  which  the  continental  ana- 
tomists describe  as  not  being  of  very  rare 
occurrence,  the  left  carotid  artery  is  a branch 
of  the  innominata,  and  crosses  immediately  in 
front  of  the  trachea,  below  the  thyroid  body 
to  the  left  side  of  the  neck.  In  one  example 
which  we  met  in  the  dissecting-room  of 
Trinity  College,  Dublin,  all  the  great  vessels 
arose  from  the  left  side  of  the  arch.  The 
right  carotid  was  the  first  branch,  and  crossed 
the  lower  part  of  the  trachea,  giving  off  the 
right  vertebral  artery  as  it  passed.  The  left 
carotid  and  subclavian  arteries  were  detached, 
nearly  from  the  same  point,  to  the  left  of  the 
right  carotid,  while  the  right  subclavian  was 
given  off  from  the  descending  arch,  and  passed 
to  the  right  side  behind  the  oesophagus  and 
trachea.  Finally,  we  may  observe  that  in  a 
very  few  rare  cases  the  subclavian  artery 
passes  in  front  of  the  scalenus  anticus  muscle, 
the  vein  behind  it ; the  relative  positions 
of  the  two  vessels  being  thus  reversed  ',  and 
that  after  it  has  emerged  from  beneath  the 
scalenus  muscle,  the  subclavian  is  sometimes 
completely  enveloped  by  the  axillary  plexus  of 
nerves,  a circumstance  which  would  greatly 
increase  the  difficulty  of  tying  the  vessel. 

The  vertebral  artery  (particularly  the  left) 
may  arise  from  the  arch  of  the  aorta  and 
ascend  along  the  neck  for  a considerable  way 
before  it  enters  the  foramina  of  the  cervical 
vertebrae.  We  have  seen  it  enter  as  high  upas 
the  fourth,  and  we  have  Scemmerring’s  autho- 
rity for  stating  that  it  may  enter  the  second 
cervical  vertebra.  In  such  a case  the  verte- 
bral artery  might  be  mistaken  for  the  primary 
carotid,  or  included  in  the  same  ligature  with 
the  latter  vessel.  Such  disposition  would, 
also,  increase  the  danger  of  all  incised  wounds 
of  the  neck,  &c.  Burns  has  related  an  instruc- 
tive case  of  this  kind.  The  left  vertebral 
artery  arose  from  the  arch ; the  right  was 
given  off  by  the  subclavian,  and  ascended  im- 
mediately behind  the  carotid  artery  and  on 
the  rectus  anticus  muscle,  as  far  as  the  foramen 
of  the  third  cervical  vertebra,  through  which 
it  entered.  Sometimes  the  trunk  of  the  ver- 
tebral artery  is  formed  by  the  union  of  two 
branches  from  the  subclavian,  or  from  the 
subclavian  and  arch,  or  we  may  have  three 
distinct  branches  uniting  to  form  the  verte- 
bral, an  example  of  which  is  related  in 
Meckel’s  Archives. 

The  disposition  of  the  vertebral  artery  to 
which  allusion  has  just  been  made,  and  its 
course  along  the  neck,  only  separated  from 
the  common  carotid  by  a thin  slip  of  fascia, 
might,  as  A.  Burns  remarks,  render  it  a mat- 
ter of  some  difficulty  to  distinguish  an  aneur- 
ism of  the  vertebral  from  one  of  the  primary 
carotid  artery,  but  the  surgeon,  acquainted 

1 M.  Blandin  lias  given  the  particulars  of  a case  in 
which  the  subclavian  vein  passed  with  the  artery 
behind  the  scalenus  anticus  muscle.  Here  the  surgeon 
might  have  included  both  vessels  in  the  same  liga- 
ture. 


with  the  varieties  of  the  arterial  system,  would 
immediately  detect  the  source  of  error  by 
alternately  compressing  either  vessel,  and  ob- 
serving the  effect  produced  on  the  aneurismal 
tumour. 

The  arteries  of  the  upper  extremity  pre- 
sent a great  variety  of  anomalies,  which  are 
interesting  to  the  surgeon.  Passing  over 
those  of  the  circumflex  arteries,  and  arriving 
immediately  at  the  brachial,  we  find  that  this 
vessel,  instead  of  dividing  into  two  branches  at 
the  bend  of  the  elbow,  may  bifurcate  at  any 
point  between  the  elbow  and  the  axilla.  This 
high  bifurcation  of  the  brachial  artery  occurs 
very  frequently,  and  is  much  more  common 
than  any  other  anomaly  to  which  the  vessel 
is  subject.  It  may,  take  place  just  above  the 
bend  of  the  elbow,  in  the  middle  of  the  arm, 
or  so  high  up  in  the  axilla  as  to  furnish,  from 
the  radial  branch,  the  long  thoracic  artery. 
The  manner  in  which  the  division  into  two 
branches  takes  place,  also,  varies  much. 
Sometimes  both  are  of  equal  size,  run  down 
close  to  each  other  along  the  inner  edge  of 
the  biceps,  and  separate  near  the  elbow-joint 
to  become  radial  and  ulnar  arteries.  In  many 
other  cases,  the  branches  are  of  very  unequal 
size  ; one  is  nearly  as  large  as  the  brachial  in 
its  ordinary  state,  and  follows  the  usual  course 
of  that  vessel ; the  other,  which  proves  to  be 
radial,  is  small,  is  detached  from  the  side  or 
front  of  the  main  trunk,  and  usually  runs 
for  some  way  along  its  inner  side,  before  it 
passes  over  to  the  radial  side  of  the  arm. 
In  other  cases,  the  radial  arises  from  the 
inner  side  of  the  brachial  near  the  upper 
third  of  the  humerus,  and  immediately  winds 
over  the  trunk  to  gain  the  other  side.  In 
the  cases  now  described,  of  all  of  which  the 
writer  has  seen  numerous  examples,  the  radial 
artery  is  usually  covered  by  the  tendinous 
fascia  of  the  upper  arm,  but  in  a very  few  in- 
stances it  pierces  the  brachial  aponeurosis  and 
becomes  superficial.  In  high  bifurcations  of 
the  brachial  artery,  the  radial  is  sometimes 
joined  to  the  ulnar  at  the  bend  of  the  arm,  by 
a transverse  branch  of  considerable  magnitude, 
which  furnishes  the  radial  recurrent.  Two 
very  remarkable  examples  of  this  distribution 
are  represented  in  the  writer’s  work  on 
the  varieties  of  arteries.  Tiedemann  has  also 
represented  this  anomaly.  In  one  subject 
which  we  saw  at  Clamar,  in  1834,  the 
transverse  communicating  branch  joined  the 
ulnar  and  radial  arteries  at  the  lower  third  of 
the  fore-arm.  It  may  be  remarked,  that  the 
transverse  communication  just  described,  which 
exists  as  the  normal  distribution  between  the 
arteries  of  the  corpus  callosum,  has  been  found 
between  the  vertebrals,  just  before  they  form 
the  basilar  ; between  the  primary  iliacs,  near 
the  bifurcation  of  the  aorta,  and  between  the 
posterior  tibial  and  fibular  arteries,  at  the  lower 
third  of  the  leg. 

Near  the  lower  third  of  the  fore-arm  the 
radial  artery  sometimes  turns  round  the  radius, 
descending  along  the  posterior  surface  of  the 
boue  to  the  interval  between  the  first  and  second 
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metacarpal  bones.  In  cases  of  this  kind  no 
pulse  can  be  felt  at  the  wrist,  and  if  the  surgeon 
were  to  cut  down  between  the  flexor  carpi 
radialis  and  supinator  longus  muscles,  he 
would  find  a comparatively  insignificant  branch 
(superficialis  volse)  instead  of  the  principal 
artery.  Mr.  P.  Bennet  Lucas  has  described 
an  example  of  this  kind  which  fell  under  his 
notice  at  the  North  London  School  of  Medi- 
cine. “ The  radial  immediately  after  its 
origin  sent  off  the  superficialis  volae,  which 
was  very  delicate,  and  occupied  the  position 
of  the  radial  artery.  The  radial  trunk  itself 
ran  very  superficially,  and  at  the  junction  of 
the  middle  and  inferior  thirds  of  the  fore-arm, 
turned  round  the  edge  of  the  radius  to  the 
space  between  the  metacarpal  bones  of  the 
thumb  and  index  finger.” 

THE  ULNAR  ARTERY. 

The  ulnar  artery  is  much  less  liable  to  pre- 
sent anomalies  in  its  origin  or  course  than  the 
radial.  When  the  ulnar  arises  above  the  bend 
of  the  elbow  it  is  usually  given  off  from  the 
upper  part  of  the  brachial  artery  or  even 
from  the  axillary,  and,  according  to  Burns’s 
authority,  which  however  is  at  variance  with 
our  own  experience,  it  commonly  descends 
along  the  inner  side  of  the  arm,  and  above  the 
fascia  to  the  palm  of  the  hand.  In  such  a case 
as  this  the  artery  might  readily  be  wounded 
by  a careless  operator  during  venesection, 
and  it  seems  probable  that  in  most  instances 
where  the  artery  has  been  injured,  an  anomaly 
existed  similar  to  the  one  just  described.  In 
some  rare  cases,  the  ulnar  artery,  even  when  it 
arises  at  the  bend  of  the  arm,  penetrates  the 
fascia,  and  accompanies  the  basilic  vein  to  the 
wrist,  or  as  happened  in  a case  described  in  the 
Archives  Gen.  (March  18*24),  it  passes  super- 
ficially for  the  upper  third  of  its  course,  and 
then  dips  under  the  fascia  and  palmaris  longus 
muscle.  Anomalies  of  the  interosseous  ar- 
tery are  still  rarer  than  those  of  the  radial  or 
ulnar  artery.  Sometimes  the  interosseous  ar- 
tery is  detached  from  the  upper  part  of  the 
humeral  and  descends  with  it  to  the  bend  of 
the  arm,  in  which  case  it  might  be  mistaken 
for  the  radial  or  ulnar  arteries.  Sometimes 
the  brachial  subdivides,  high  up,  into  three 
branches  of  nearly  equal  size,  which  event- 
ually prove  to  be  radial,  ulnar,  and  interosseous 
arteries.  In  two  very  remarkable  cases,  which 
the  writer  examined  in  Trinity  College,  Dub- 
lin, the  interosseous  terminated  by  anastomos- 
ing with  the  radial  near  the  wrist-joint. 

The  preceding  are  the  chief  anomalies  af- 
fecting the  vessels  of  the  upper  extremity, 
which  are  of  any  importance  in  a surgical 
point  of  view.  One  or  two  more,  however, 
remain  for  enumeration.  The  axillary  artery 
sometimes  divides  into  two  branches,  of  equal 
size,  which  run  down  close  to  one  another 
beneath  the  edge  of  the  biceps,  and  unite 
near  the  fold  of  the  arm.  We  have  seen  two 
examples  of  this  disposition,  which  has  also 
been  found  in  the  femoral  and  basilar  arteries. 

The  vasa  aberrantia  are  supernumerary  ves- 


sels, sometimes  of  considerable  magnitude, 
which  arise  from  the  subscapular,  axillary,  or 
brachial  arteries,  and  terminate  in  the  ulnar 
or  (most  commonly)  radial.  Cruveilhier  has 
observed,  that  in  many  cases  of  this  kind  the 
brachial  artery  is  situate  at  a greater  depth  than 
it  usually  is,  and  the  vas  aberrans  runs  either 
over  the  main  trunk,  or  immediately  beneath 
the  brachial  aponeurosis.  Finally  we  have  to 
direct  attention  to  the  occasional  and  not 
very  rare  existence  of  a median  artery.  This 
branch  arises  from  some  one  of  the  arteries  of 
the  fore-arm,  descends  between  the  flexor  sub- 
limis  and  profundus,  in  company  with  the  me- 
dian nerve,  and  terminates  in  a great  variety  of 
ways  in  the  palmar  arch.  In  some  instances 
which  we  have  seen,  this  median  artery  was  of 
very  considerable  magnitude. 

REGION  OF  THE  ABDOMEN. 

The  only  arteries  in  this  region,  with  the 
varieties  of  which  the  surgeon  is  concerned, 
are  the  epigastric  and  obturator  arteries. 

The  epigastric  has  been  sometimes  wounded 
during  the  operation  of  paracentesis  abdo- 
minis, but  more  frequently  this  accident  is 
occasioned  by  the  presence  of  some  anomalous 
branch,  or  by  some  deviation  from  the  usual 
course  of  the  renal.  Ramsay  has  recorded 
an  illustrative  case  ; the  circumflexa  ilii,  which 
arose  below  Poupart’s  ligament,  divided  into 
two  branches ; one  pursued  the  ordinary 
course  of  the  circumflex  : the  other  ascended 
between  the  abdominal  muscles,  in  a line  mid- 
way between  the  lir.ea  alba  and  the  superior 
anterior  spine  of  the  ilium  ; this  branch  wras 
accidentally  opened  during  the  operation  of 
paracentesis,  and  gave  rise  to  fatal  haemor- 
rhage. An  analogous  case  is  related  in  Klein- 
ert’s  Repertorium,  November  1835,  where  the 
wounding  of  an  anomalous  branch  of  the  epi- 
gastric was  likewise  attended  with  fatal  conse- 
quences. But  varieties  of  the  epigastric  and 
obturator  arteries  are  infinitely  more  interest- 
ing on  account  of  their  relation  to  the  various 
operative  methods  which  have  been  proposed 
for  the  relief  of  strangulated  hernia.  Under 
ordinary  circumstances  the  operation  is  not 
attended  with  much  difficulty,  but  unfortu- 
nately both  the  epigastric  and  obturator  arte- 
ries are  so  liable  to  deviate  from  their  usual 
disposition,  that  the  surgeon  is  embarrassed 
and  perplexed  by  the  multiplied  irregularities 
which  they  present. 

Thus,  as  M.  Verpillat  remarks,  the  epigas- 
tric artery,  which  usually  arises  at  the  level 
of  Poupart’s  ligament,  may  be  given  off  either 
above  or  below  the  femoral  ring,  within  a space 
of  three  or  four  inches.  In  the  first  case,  the 
artery  might  be  pushed  on  the  inner  side  of 
the  hernial  sac,  and  in  the  second  it  would 
necessarily  be  w'ounded  in  dividing  the  stric- 
ture from  within  outwards.  In  one  very  re- 
markable case  which  we  have  seen,  the  epi- 
gastric was  given  off  by  the  profunda  femoris 
below  Poupart’s  ligament,  and  would  have 
lain  completely  in  front  of  the  sac,  in  a case 
of  femoral  hernia.  Gunz  relates  a case  in 
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which  the  epigastric  lay  so  close  on  the  upper 
part  of  the  sac  that  it  must  have  been  wounded 
if  the  surgeon  cut  directly  upwards,  and  he 
mentions  two  instances  in  which  this  mode  of 
operating  was  followed  by  fatal  haemorrhage 
from  a wound  of  the  epigastric  artery.  Du- 
puytren  endeavoured  to  avoid  this  accident  by 
cutting  that  portion  of  the  fascia  lata  which  is 
attached  to,  and  renders  tense  the  crural  arch, 
and,  if  we  are  to  believe  M.  M.  Roche  and 
Sanson,  never  wounded  the  epigastric.  But 
on  the  other  hand  the  late  Dr.  A.  Thomson, 
who  for  many  years  devoted  himself  exclu- 
sively to  the  anatomy  of  hernia,  has  assured 
us  that  he  had  positive  proofs  that  Dupuytren 
wounded  the  epigastric  artery  on  three  several 
occasions,  and  M.  Verpillat,  the  author  of  a 
w'ell-written  paper  on  femoral  hernia,  was  in- 
formed by  M.  Robert,  that  he  had  examined 
the  bodies  of  two  persons  who  died  from 
haemorrhage  under  similar  circumstances. 

The  obturator  artery  is  as  liable  to  irregu- 
larities of  origin  as  any  other  in  the  body. 
The  most  common  form  is  that  in  which  it 
arises  by  a common  trunk  with  the  internal 
epigastric.  According  to  Cloquet’s  experi- 
ence, with  which  our  own  observations  fully 
coincide,  this  occurs  once  in  three  times  ; ac- 
cording to  Hesselbach  even  more  frequently, 
or  three  times  out  of  five.  When  the  obtura- 
tor arises  from  a trunk  common  to  it  and  the 
epigastric,  it  may  detach  itself  from  the  latter 
vessel  either  above,  below,  or  to  the  outer 
side  of  the  femoral  ring. 

In  the  last  of  the  three  cases  just  mentioned, 
the  obturator  crosses  the  external  margin  of  the 
ring,  and  is  liable  to  be  wounded  if  the  opera- 
tor cut  obliquely  upwards  and  outwards.  In 
the  first  case,  it  winds  along  the  edge  of  Gim- 
bernat’s  ligament,  to  which  it  approximates 
more  or  less  closely,  according  to  the  length 
of  the  common  trunk.  Finally,  when  the  ob- 
turator separates  from  the  epigastric  below 
the  femoral  ring,  it  is  situate  quite  close  to 
this  latter,  and  sometimes  passes  through  it 
to  gain  the  edge  of  the  pubis.  These  diffe- 
rent varieties  of  origin  and  disposition  are  so 
multiplied  and  combined  as  frequently  to  lead 
to  fatal  accidents  during  the  operation  for 
strangulated  hernia,  even  when  performed 
by  the  most  skilful  and  experienced  hands. 
If,  as  some  surgeons  recommend,  we  divide 
Gimbernat’s  ligament  freely,  we  incur  a very 
great  risk  of  wounding  the  obturator  artery. 
Scarpa  is  of  opinion  that  this  occurred  in  the 
case  related  by  Mr.  Hey.  A similar  accident 
happened  to  Mursinna  ; the  femoral  ring  was 
completely  surrounded  by  an  arterial  circle  ; 
on  the  inner  side  lay  the  obturator ; on  the 
outer  the  epigastric,  and  both  vessels  crossed 
immediately  in  front  of  the  tumour  above. 
Although  the  fibrous  coat  of  the  obturator 
had  been  merely  grazed  by  the  knife,  haemor- 
rhage supervened  on  the  eighth  day  and 
carried  off  the  patient.  M.  Breschet  relates 
an  analogous  case,  in  which  the  occurrence  of 
a similar  accident  was  prevented  by  the  cau- 
tion of  the  operator,  who  divided  Gimbernat’s 


ligament  to  the  extent  merely  of  two  lines. 
On  reducing  the  hernia,  and  passing  up  the 
index  finger,  the  pulsations  of  an  artery  were 
distinctly  felt  on  either  side  of  the  ring.  The 
patient  died,  and  on  examination  it  was  found 
that  the  obturator  artery  lay  on  the  inner 
side  of  the  neck  of  the  sac,  and  would  have 
been  divided  had  the  incision  been  carried  one 
or  two  lines  further.  The  epigastric  artery 
ran  along  the  outer  side  of  the  sac,  but  was 
distant  from  it  four  or  five  lines  ; while  the 
spermatic  and  supra-pubic  arteries  lay  so  much 
in  front,  that  they  would  have  been  wounded 
by  carrying  the  incision  directly  upwards. 

The  obturator  artery,  as  we  have  already 
said,  occasionally  arises  below  Poupart’s  liga- 
ment, from  the  femoral.  A good  example  of 
this  kind  was  preserved  in  the  Museum  of 
Guy’s  Hospital.  In  such  cases  the  obturator 
commonly  ascends  close  on  the  pectineus 
muscle,  and  internal  to  the  femoral  vein,  and 
consequently  would  be  found  behind  the 
sac  in  femoral  hernia,  but  we  have  seen  two 
examples  in  which  the  vessel  advanced  so  far 
forwards,  and  left  beneath  it  such  a space 
that  a femoral  hernia  must  have  passed  imme- 
diately behind  it. 

As  in  the  operation  for  strangulated  hernia, 
so  also  in  that  of  lithotomy,  do  anomalies  of 
the  arterial  system  frequently  give  rise  to  fatal 
accidents. 

“ Haemorrhage,”  says  Boyer,  “ is  one  of  the 
commonest  accidents  which  occur  during 
lithotomy.  The  blame  is  often  thrown  on 
the  operator,  or  on  the  method  of  operation, 
which  he  may  have  adopted ; but  in  most 
cases,  unjustly,  for  the  perineal  arteries  pre- 
sent such  a multitude  of  varieties  both  in  situ- 
ation and  course,  that  the  most  skilful  sur- 
geon can  never  be  sure  of  avoiding  them,  no 
matter  what  mode  of  operation  he  may  adopt.” 

The  pudic  artery,  in  its  third  stage,  instead 
of  lying  close  on  the  rami  of  the  ischium  and 
pubis,  may  approximate  more  or  less  to  the 
median  line  of  the  perineum.  Deschamps 
accuses  Desault  of  having  wounded  the  pudic 
in  this  stage,  and  adds,  “ that  he  has  fre- 
quently seen  arterial  blood  spout,  at  the  first 
incision,  from  this  vessel,  or  from  some  of  its 
branches.” 

In  some  cases  the  superficial  artery  of  the 
perineum  presents  the  same  anomaly  as  the 
pudic,  and  the  same  accidents  result  from  its 
lesion.  The  dorsal  artery  of  the  penis,  as 
was  first  observed  by  Winslow,  and  since  by 
Burns,  Monro,  Meckel,  and  several  other  ana- 
tomists, sometimes  arises  from  the  obturator 
or  some  branch  of  the  hypogastric,  and  having 
passed  along  the  side  of  the  bladder,  pene- 
trates the  upper  part  of  the  prostate  gland 
to  gain  the  dorsum  of  the  penis.  In  some 
cases,  instead  of  penetrating  the  prostate,  it 
runs  along  the  side  of  the  gland,  and  is  then 
even  more  exposed  to  injury  during  the 
lateral  operation.  An  anomaly  of  this  kind 
was  the  cause  of  an  unfortunate  accident 
which  occurred  in  the  practice  of  Ihc  late  Mr. 
Shaw. 
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The  transverse  artery  of  the  perineum  is 
sometimes  double,  and  in  a case  described  by 
M.  Belinas,  it  arose  from  the  internal  pudic 
just  below  the  lesser  sciatic  ligament,  and 
passed  over  the  bulb  across  the  lines  of  the 
lateral  and  bi-lateral  incisions. 

LOWER  EXTREMITY. 

Anomalies  of  the  arteries  of  the  lower  ex- 
tremity are  much  less  frequent  in  occurrence 
and  less  perplexing  to  the  surgeon  than  those 
of  any  other  region.  The  point  at  which  the 
common  femoral  divides  into  deep  and  super- 
ficial femoral  arteries  is  very  uncertain.  The 
profunda  femoris  usually  arises  from  an  inch 
and  a half  to  two  inches  below  Poupart’s  liga- 
ment, but  Berard  mentions  a case,  in  which 
it  was  given  off  as  low  down  as  the  middle  of 
the  thigh.  In  other  cases  it  arises  from  the 
external  iliac,  one  or  two  inches  above  the 
crural  arch. 

Sir  Charles  Bell  operated  for  popliteal  aneu- 
rism without  success  ; on  examining  the  body 
after  death,  it  was  found  that  the  femoral 
artery  divided  immediately  below  the  origin 
of  the  profunda,  into  two  branches,  which 
afterwards  reunited  in  the  tendinous  canal  of 
the  triceps.  The  preparation  of  a similar  va- 
riety is  preserved  in  the  Museum  of  the  Dub- 
lin College  of  Surgeons.  Sandifort  mentions 
a case  in  which  the  femoral  artery  divided 
into  posterior  tibial  and  fibular  immediately 
below  Poupart’s  ligament.  Ramsay  met  with 
an  example  of  this  division  just  above  the 
edge  of  the  popliteus  muscle,  and  Portal  saw 
the  femoral  continue  its  course  as  far  as  the 
middle  of  the  leg  before  it  divided  into  tibial 
and  fibular  arteries.  Zagorsky  has  related  a 
very  remarkable  case,  in  which  the  femoral 
gave  off  a superficial  branch  which  descended 
along  the  course  of  the  saphena  vein  to  join 
the  internal  plantar.  This  branch,  then,  may 
be  considered  to  be  analogous  to  the  median 
artery  of  the  upper  extremity.  The  remain- 
ing varieties  of  the  arteries  of  the  lower  ex- 
tremity merely  require  to  be  enumerated. 
The  anterior  tibial  sometimes  terminates  on 
the  back  of  the  leg,  its  branches  being  sup- 
plied by  the  posterior  tibial.  Pelletan  describes 
a case  in  which  the  anterior  tibial  ran  imme- 
diately underneath  the  skin  to  the  ancle.  The 
posterior  tibial  may  sometimes  be  wanting 
altogether.  In  one  very  curious  case,  which 
occurred  in  the  dissecting-room  of  Trinity 
College,  there  were  two  posterior  tibial 
arteries. 
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A RTF. R I O TO  M Y (rop»),  ‘ a section.’)  The 
operation  of  opening  an  artery  (in  general  the 
j temporal)  in  order  to  abstract  blood.  See 
Bleeding. 

* 

ARTHRITIS,  TRAUMATIC.— Accord- 
ing to  the  definition  commonly  received 
among  surgeons,  the  wound  of  a joint  consists 
in  the  opening  of  the  synovial  capsule.  A 
theoretic  objection  might  be  raised  to  this 
definition,  on  the  ground  that  it  includes  only 
wounds  of  the  more  complex  articulations, 
but  for  practical  purposes  it  may  safely  be 
adopted,  since  the  wounds  of  fibro-cartila- 
ginous  joints,  such  as  those  of  the  vertebral 
bodies  and  pelvic  bones  are  of  extremely  rare 
occurrence,  and  are  unattended  by  peculiar 
symptoms.  It  will,  therefore,  be  understood, 
that  I his  article  is  devoted  to  the  considera- 
tion of  wounds  of  those  complex  organs  which 
are  composed  of  bones,  encrusted  with  a layer 
of  cartilage,  held  together  by  ligaments,  and 
having  interposed  between  their  cartilaginous 
surfaces  a cavity  lined  on  all  sides  by  a highly 
organized  synovial  membrane. 

Traumatic  arthritis  was  rendered  familiar  to 
j the  earliest  surgeons  by  the  accidents  of  mili- 
tary life.  The  progress  of  knowledge  has 
given  us  increased  power  of  preventing  its 
appearance,  and  of  obviating  its  disastrous 
consequences,  but  it  still  remains  one  of  the 
most  alarming  maladies  to  which  our  atten- 
tion is  directed.  The  synovial  membranes, 
like  the  serous,  to  which  they  have  a strong 
affinity,  rapidly  propagate  the  inflammation 
set  up  at  a small  point  of  their  surface,  so  that 
the  whole  is  soon  involved.  Nor  is  this  all ; 
the  law  of  disease,  by  the  operation  of  which 
tissues  become  affected  by  the  lesions  of  con- 
tiguous structures,  is  no  where  more  observ- 
able than  in  articulations.  If  the  acute  syno- 
vitis which  frequently  succeeds  to  a simple 
wound  of  a joint,  be  not  checked,  and  a sup- 
purative action  be  set  up,  the  bone,  ligament, 
and  cartilage  ere  long  participate,  and  the 
organ  falls  into  hopeless  disorganization. 

Attempts  have  been  made  by  writers  on 
surgery  to  specify  the  classes  of  articulations 
most  liable  to  wounds,  and  it  has  been  gene- 
rally agreed  that  the  ginglymoid  joints  are 
more  exposed  than  any  other.  It  is  no  doubt 
true  that  joints  of  this  class  are  less  protected 
by  soft  parts  than  the  enarthrodial,  but  there 
are  other  circumstances  to  be  taken  into  con- 
sideration. The  ginglymoid  joints  are  more 
or  less  protected  by  bony  processes,  such  as 
the  olecranon  and  coronoid  process  in  the 
elbow-joint,  and  the  patella  in  the  knee-joint, 
which  are  placed  at  the  points  most  ex- 
posed to  the  penetration  of  foreign  bodies,  or 
least  covered  by  muscle  and  tendon.  The 
situation  of  a joint  must  also  exercise  an  im- 
portant influence.  Thus  in  close  combat, 
whether  both  parties  be  on  foot  or  on  horse- 
back, the  shoulder  will  be  more  exposed  than 
any  other  articulation,  and  in  charges  made  by 
cavalry  or  infantry,  the  knees  of  the  former, 
and  the  shoulders  of  the  latter  will  be  chiefly 


liable  to  wounds.  In  point  of  fact,  the  re- 
cords of  military  surgery  show  that  wounds  by 
cutting  and  piercing  instruments  are  sustained 
by  the  shoulder  more  frequently  than  by  any 
other  joint.  The  liability  to  gunshot  wounds 
is  tolerably  equal  in  all,  since,  in  the  large  ma- 
jority of  cases,  the  force  of  projectiles  is  such 
as  to  overcome  any  resistance  which  soft  parts 
can  offer. 

Writers  on  surgery,  in  treating  of  wounds 
of  joints,  have  commonly  founded  the  distinc- 
tions drawn  between  different  wounds,  on  the 
various  forms  of  the  instruments  producing 
them.  There  are  certain  advantages  attend- 
ing this  arrangement,  but  it  must  not  be  for- 
gotten, that  precisely  the  same  train  of  symp- 
toms may,  and  frequently  does  follow  wounds 
of  very  different  form  and  extent.  A more 
scientific  and  comprehensive  classification  may 
be  made  by  a reference  to  the  tissue  or  tissues 
involved  in  the  wound,  and  the  variations  in- 
duced by  the  shape  and  size  of  the  body  in- 
flicting the  wound  may  be  adequately  noticed 
as  varieties  rather  than  as  classes.  Proceed- 
ing on  this  basis,  the  wounds  of  joints  may  be 
arranged  under  two  general  heads  : — 

1.  Simple  wounds, — comprising  lesions  of 
synovial  membrane  only. 

2.  Complicated  wounds  ; including, — 

a.  Wounds  complicated  with  injury  of 
ligaments  and  cartilage. 

b.  Wounds  complicated  with  injury  of 
articular  bone. 

To  these  two  complications  a third  import- 
ant one  might  be  added,  in  the  shape  of  luxa- 
tion, but  this  lesion  will  be  considered  with 
more  propriety  under  the  head  of  compound 
luxation.  (See  Luxation.) 

1 . Simple  wounds. — The  synovial  membrane 
can  never  be  the  only  articular  tissue  wounded 
in  such  joints  as  the  shoulder  and  hip,  which 
are  completely  enveloped  by  a capsular  liga- 
ment, nor  even  in  the  ginglymoid  articulations, 
unless  the  wound  be  inflicted  by  a narrow 
piercing  instrument.  The  division  of  liga- 
mentous fibre  being,  however  attended  with 
no  active  or  immediate  inflammation,  may  be 
passed  over  in  silence  while  we  are  consider- 
ing the  phenomena  developed  by  the  injured 
synovial  membrane. 

The  synovial  membrane  may  be  punctured 
by  a piercing  instrument,  as  a nail  or  the 
point  of  a bayonet, — may  be  freely  divided, 
as  by  a knife  or  sabre, — may  be  penetrated 
with  contusion,  as  by  a shot  and  small  bullets, 
or  may  be  lacerated,  as  in  compound  disloca- 
tions. The  only  consequence,  so  far  as  the 
synovial  membrane  is  concerned,  to  be  appre- 
hended from  these  different  forms  of  injury,  is 
inflammation,  and  the  main  difference  between 
them  arises  from  the  greater  or  less  proneness 
to  this  result.  As  a general  rule,  it  may  be 
laid  down,  that  the  degrees  of  exposure  of 
the  articular  cavity  and  of  serious  conse- 
quences are  in  relation  to  one  another ; but  it 
is  a rule  to  which  the  case-book  of  every  sur- 
geon will  present  exceptions. 
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The  diagnosis  of  simple  wounds  of  the 
joints  is  sufficiently  easy  where  the  wound  in- 
flicted has  widely  exposed  the  articular  cavity, 
but  is  of  greater  difficulty  where  a narrow 
piercing  instrument  has  been  employed.  In 
this  latter  case  we  must  form  our  opinion 
from  the  situation  of  the  external  opening, 
and  its  form  and  size  compared  with  that  of 
the  instrument  used,  the  course  which  the 
wound  has  taken,  and  the  depth  to  which  it  is 
stated  to  have  extended.  In  some  cases,  a 
flow  of  synovia  from  the  puncture  removes  all 
doubts ; but  there  is  a source  of  fallacy  con- 
nected with  this  symptom,  which  must  not  be 
lost  sight  of,  since  the  synovia  may  have 
exuded  from  a bursa,  or  the  wounded  theca 
of  a tendon.  Nor  must  it  be  concluded,  from 
the  absence  of  a synovial  flow,  that  the  in- 
tegrity of  the  joint  is  preserved,  since  the 
exit  of  the  secretion  may  have  been  prevented 
by  a change  of  the  relation  between  the  wound 
of  the  synovial  capsule  and  that  of  the  integu- 
ments, or  by  an  effusion  into  the  narrow 
canal  formed  by  the  passage  of  the  instru- 
ment through  the  soft  parts.  Fortunately,  an 
exact  knowledge  of  the  extent  of  the  wound 
is  not  of  sufficient  importance  to  justify  the 
introduction  of  a probe,  which  would  indeed 
frequently  afford  no  certain  indication,  while 
at  all  times  it  must  produce  irritation,  ex- 
pose to  the  danger  that  arises  from  the  admis- 
sion of  air,  and  break  up  adhesions  that  may 
have  already  formed.  The  surgeon  in  these 
cases  may  borrow  from  politicians  the  princi- 
ple of  non-intervention.  When  the  wound  is 
extensive  it  may  be  readily  recognized  to 
have  penetrated  the  joint  by  the  flow,  often 
copious,  of  synovia,  which  immediately  takes 
place,  and  which  may  be  readily  reproduced, 
(though  extreme  gentleness  ought  always  to 
be  observed)  by  gently  moving  or  pressing 
the  articulation.  At  times  all  possibility  of 
doubt  will  be  removed  by  the  exposure  of  the 
white  and  glistening  surfaces  of  the  articular 
cartilages. 

After  the  infliction  of  a wound  of  the  syno- 
vial membrane,  it  sometimes,  and  under  wise 
management,  not  very  rarely  happens,  espe- 
cially if  the  wound  be  slight  and  air  have  not 
been  admitted,  that  no  alarming  symptoms  fol- 
low, and  the  parts  divided  heal  rapidly  by  the 
first  intention.  This  may  even  happen  where 
the  division  has  been  very  extensive.  Thus 
Boyer1  relates  a case  in  which  he  saw  the 
wrist  joint  completely  laid  open  from  its  pos- 
terior surface  ; the  ulna  and  radius  projecting 
from  the  wound  ; the  extensor  tendons  com- 
pletely divided,  and  the  hand  pendulous  by 
the  soft  parts  situated  anteriorly.  He  imme- 
diately reunited  the  edges  of  the  wound,  and 
at  the  end  of  fifteen  days,  it  had  completely 
healed.  More  commonly,  however,  where 
the  patient  is  vascular  and  plethoric,  where 
his  constitution  has  been  originally  bad,  or 
has  been  impaired  by  excess  or  disease  ; 

1 Traite  des  Maladies  Chirurg. — Vide  Plaies  des 
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where  injudicious  scrutiny  has  been  made  of 
the  wound ; where  absolute  rest  is  not  given 
to  the  limb,  and  even  sometimes  where  none 
of  these  sources  of  evil  are  present,  an  acute 
inflammation  commences.  For  twenty  or 
thirty  hours  after  the  infliction  of  the  wound, 
the  patient  seems  comparatively  easy  and  the 
accident  appears  trivial ; but  at  the  end  of  that 
period,  there  is  felt  in  the  joint  a dull  aching 
pain,  which  Begin1  states  to  precede  invariably 
according  to  his  experience,  all  other  symp- 
toms. This  pain,  at  first  dull  and  intermit- 
ting, gradually  increases  in  severity,  till  it 
becomes  acute  and  constant,  and  is  aggravated 
by  the  slightest  motion ; the  articulation 
swells  by  effusion  within  its  capsule ; the  sur- 
rounding cellular  tissue  becomes  infiltrated, 
and  the  skin  covering  it  is  hence  hot  and 
shining,  but  not  red  ; the  lips  of  the  wound 
are  pale  and  thin,  and  throw  out  a purulent 
serum ; oedema  affects  the  limb  below  the  in- 
jured joint,  and  an  erythematous  blush  some- 
times extends  upwards  towards  the  trunk2. 
The  constitution  now  takes  the  alarm,  and 
fever  lights  up  : the  respiration  is  hurried  ; 
the  pulse  hard  ; the  tongue  white,  the  surface 
hot  and  flushed  ; the  countenance  anxious  ; 
the  thirst  extreme : delirium  sometimes  su- 
pervenes ; there  is  incessant  watchfulness ; 
subsultus  comes  on ; and  the  patient,  if  of 
feeble  habit,  may  be  carried  off'  in  four  or  five 
days  after  the  accident.  Occasionally,  the  in- 
flammatory symptoms  are  less  severe,  and  are 
almost  entirely  local;  but  in  general,  the 
arthritis  consequent  upon  a wound  is  of  very 
acute  character.  The  combined  effect  of  the 
distension  of  the  synovial  capsule  and  of  the 
surrounding  infiltration,  sometimes  produces 
such  pressure  on  the  adjacent  vessels  that  the 
limb  below  the  injured  joint  falls  into  a state  of 
gangrene. 

This  acute  state  of  inflammation  may  have 
several  terminations.  Where  the  treatment 
is  vigorous,  and  the  previous  health  and 
habits  of  the  patient  have  been  good,  the 
constitutional  disturbance  may  subside  with 
scarcely  less  rapidity  than  it  supervened ; the 
acute  pain  is  mitigated ; the  swelling  di- 
minishes ; and,  with  care,  the  limb  is  restored 
to  its  free  and  healthy  action.  In  other  cases, 
the  febrile  state  passes  off,  and  the  local  in- 
flammation subsides,  but  does  not  altogether 
disappear ; the  joint  continues  slightly  swollen ; 
and  a chronic  synovitis  is  established,  varying 
in  its  degree  of  intensity,  but  always  impart- 
ing a certain  debility  to  the  limb,  and  liable  to 
assume  a more  active  form,  or  to  induce 
disease  of  the  adjacent  tissues.  The  arthritis 
becomes  chronic  almost  invariably  in  those 
who  make  premature  use  of  the  joint.  During 
exercise  the  pain  is  scarcely  perceived,  but 
when  rest  is  again  given,  a pricking  pain,  ac- 

1 Dictionnaire  de  Medecine  et  Chirurgie  Pratique, 
tom.  iii.  art.  Arthrite  Traumatiquc. 

2 Thomson  states  this  to  be  a common  symptom 
after  gunshot  wounds  of  joints.  Vide  Report  of  Ob- 
servations made  in  British  Military  Hospitals  in  Bel- 
gium. 
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companied  by  a sense  of  weakness,  is  felt,  and 
a moderate  swelling  displays  itself  where  the 
structures  around  the  joint  are  most  disten- 
sible. 

A third  termination  of  acute  arthritis  occa- 
sionally, though  rarely  exemplified,  is  the  effu- 
sion of  a plastic  false  membrane,  which  con- 
tracts adhesions  to  the  free  synovial  surfaces, 
and  establishes  a soft  anchylosis  more  or  less 
complete.  The  observations  of  several  sur- 
geons show  that  this  is  a possible  result  of 
active  inflammation ; but  it  would  be  incorrect 
to  suppose  it  one  of  ordinary  occurrence, 
since  the  synovial  membranes,  though  allied 
in  many  respects  to  the  serous,  have  a strong 
resemblance  to  the  mucous,  in  their  indispo- 
sition to  form  bands  of  adhesion.  The  reason 
may  probably  be  the  same  in  both,  that  the 
presence  of  the  natural  secretion  prevents  the 
effused  lymph  from  becoming  organized  and 
adherent.  In  a fourth  class  of  cases,  the  acute 
inflammation  continues  with  unabated  inten- 
sity, and  a suppurative  action  is  established. 
Here  all  the  constitutional  disturbance  already 
noticed  is  displayed  with  extraordinary  vehe- 
mence. There  are  severe  rigors  ; the  tongue 
becomes  brown,  dry,  and  harsh  ; the  stomach 
rejects  its  contents  ; all  the  secretions  are  de- 
ranged ; there  is  general  mal-aise ; great 
anxiety,  or  even  marked  delirium  ; the  articu- 
lation becomes  filled  to  distension  with  puru- 
lent matter,  if  the  original  wound  has  closed ; 
and  the  tissues  external  to  the  joint  rapidly 
take  on  an  inflammatory  action.  The  synovial 
membrane  now  ulcerates  if  there  be  no  com- 
munication with  the  external  wound,  and  the 
matter  makes  its  way  to  the  surface  by  long, 
winding  sinuses.  Even  under  this  state  of 
things  the  disease  may  be  confined  to  the 
synovial  membrane,  and  if  the  purulent  matter 
have  a sufficiently  free  exit,  and  the  case  pro- 
ceed favourably,  the  suppuration  will  gradu- 
ally diminish,  the  forces  of  the  patient  will 
rally,  and  he  is  ultimately  restored  to  health 
with  a joint  but  slightly  stiffened.  Thus 
Warner1  relates  a case  of  hydrops  articuli,  in 
which  he  made  an  opening  into  the  joint,  which 
was  followed  by  suppuration.  For  the  dis- 
charge of  the  pus  the  joint  was  opened  a 
second  and  a third  time,  yet  the  patient, 
though  placed  in  imminent  danger,  and  very 
nearly  sinking,  ultimately  recovered  with  little 
stiffness  of  the  joint.  The  second  case  related 
by  Hey,  in  his  paper  on  wounds  of  the  joints,2 
presents  similar  features  (except  that  the 
wound  was  not  inflicted  by  the  surgeon),  and  had 
a similar  termination.  In  other  cases,  granula- 
tions spring  from  the  synovial  membrane  as  the 
suppurative  action  diminishes,  and  the  inoscula- 
tion of  these  effects  a cure  by  the  establishment 
of  soft  ankylosis.  These  are  the  most  favour- 
able terminations  of  the  formation  of  abscess 
in  the  synovial  membrane,  and  our  treatment 
ought  ever  to  be  influenced  by  the  hope  of 
obtaining  them.  More  commonly,  it  happens 

1 Warner’s  Cases  in  Surgery. 

2 Key’s  Practical  Observations  in  Surgery.  Ed.  3rd. 

Lond.  1814.  ’ 


that  the  disease  is  propagated  to  the  other 
articular  tissues,  and  a train  of  symptoms  is 
developed  precisely  corresponding  to  those 
which  are  commonly  witnessed  in  idiopathic 
disease,  but  more  rapid  in  their  progress.  The 
cartilage  in  these  cases  is  very  early  affected, 
and  an  ulceration  commences  on  its  free  sur- 
face, which  rapidly  extends  to  the  bone,  and 
the  osseous  tissue  having  once  become  dis- 
eased, the  mischief  is  perpetuated  until  am- 
putation or  death  closes  the  scene. 

Such  being  the  symptoms,  progress,  and 
termination  of  wounds  of  the  synovial  mem- 
brane, it  now  remains  to  inquire  what  are  the 
morbid  appearances  presented  on  an  examina- 
tion of  the  joints  affected  in  the  various  stages 
depicted.  The  first  effect  of  inflammation  in 
a synovial  membrane  is  probably,  as  in  the 
mucous  membranes,  a cessation  or  diminution 
of  the  natural  secretion.  This  is  a condition, 
however,  only  inferred  to  exist,  since  we  have 
very  rarely  the  opportunity  of  examining 
joints  at  a sufficiently  early  period.  To  this 
succeeds  a dense  injection  of  the  synovial  sur- 
face accompanied  with  some  tumefaction,  and 
an  increased  secretion,  which  in  some  cases  is 
sanguinolent.  The  folds  or  reduplications  of 
synovial  membrane  which  hang  into  the  cavity 
of  the  joint,  like  valvulse  conniventes,  partake 
in  the  general  injection,  and  the  cellular  tissue 
and  pellets  of  fat  which  they  contain  becoming 
infiltrated,  they  acquire  an  inordinate  de- 
velopment, and  overlap  the  cartilaginous 
surfaces  in  such  a manner  as  to  have  been 
mistaken  for  a new  membrane.  If  the  inflam- 
mation be  not  subdued,  red  vessels  begin  to 
shoot  over  the  membrane  covering  the  carti- 
lage, commencing  always  from  the  circum- 
ference, and  often  proceeding  towards  the 
centre  in  a regular  march,  and  with  a defined 
outline,  which  is  to  be  ascribed  with  great 
probability  to  the  limitation  produced  by  the 
pressure  of  the  opposing  articular  surface.  In 
some  cases,  the  surface  of  the  synovial  mem- 
brane now  becomes  covered  with  a layer  of 
plastic  adhesive  matter  from  which  villous 
and  vascular  prolongations  depend  into  the 
articular  cavity,  and  by  the  union  of  which 
with  one  another,  and  with  the  cartilaginous 
surfaces,  a species  of  soft  ankylosis  is  esta- 
blished. More  usually,  these  villous  prolong- 
ations are  either  absent  altogether,  or  do  not 
form  adhesions  ; but  the  surface  of  the  synovial 
membrane  becomes  dull,  opaque,  and  traversed 
by  brown  or  crimson  patches,  while  its  sub- 
stance is  thickened,  and  in  some  degree 
j)ulpy.  If  the  inflammation  pass  into  a chronic 
form,  the  joint  continues  slightly  distended, 
with  a serous  or  sero-albuminous  fluid,  and 
the  synovial  surface  becomes  granular,  or  even 
villous.  If,  on  the  other  hand,  a suppurative 
action  be  set  up,  the  interior  of  the  joint  very 
commonly  presents  the  appearance  of  an  ordi- 
nary circumscribed  abscess,  and  the  joint  be- 
comes distended  by  purulent  fluid,  mixed  with 
curdy  or  albuminous  flakes,  until  at  length 
ulceration  occurs  at  different  points  in  the 
synovial  membrane,  and  the  matter  makes  its 
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way  to  the  surface  by  fistulous  tracks.  Even 
under  these  circumstances,  the  lesion  may  still 
be  confined  to  the  synovial  membranes,  but 
in  the  immense  majority  of  cases,  the  adja- 
cent tissues  share  in  the  derangement. 
The  ligaments  become  enlarged  by  a de- 
posit of  lymph  in  their  articular  tissue  ; lose 
their  natural  glistening  appearance  ; and  are 
gradually  removed  by  ulceration.  The  carti- 
lage is  softened,  and  slightly  tumid, — presents 
small  fossae  on  portions  of  its  surface,  extend- 
ing to  the  bone  ; in  other  parts  exhibits  fi- 
brous brush-like  projections,  which  hang  into 
the  cavity  of  the  joint,  and,  in  the  end,  is  en- 
tirely removed.  This  ulceration  commonly 
commences  at  the  circumference  of  the  carti- 
lage,— a phenomenon  which  is  readily  ac- 
counted for  if  the  lesion  be  propagated  as  in 
many  other  cases  by  contiguity,  since  the  por- 
tion of  cartilage  nearest  to  the  inflamed  syno- 
vial membrane  must  necessarily,  in  that  case, 
be  first  affected.  The  bone  becomes  inflamed, 
and  presents  a softened  highly  vascular  sur- 
face. In  some  cases,  the  inflammation  is  very 
much  confined  to  the  surface,  and  ends  in  the 
development  of  vascular  granulations  which 
ultimately  prove  the  medium  of  ankylosis  ; 
but  in  other  cases,  the  disease  acquires  a 
deeper  seat  and  advances  to  a confirmed  and 
obstinate  caries.  Occasionally,  small  spicula 
of  bone  are  detached ; and  a cure  may  be 
effected  by  the  removal,  in  this  way,  of  the 
articular  surfaces,  but  most  commonly,  ampu- 
tation, or  excision,  are  the  only  remedies. 

Around  the  joint  are  disposed  masses  of 
densely  infiltrated  cellular  tissue,  burrowing 
abscesses  lined  with  granular  lymph,  and 
winding  sinuses,  the  consequences  of  long- 
continued  and  deep-seated  mischief.  The 
morbid  appearances  of  a wounded  joint  in  the 
advanced  stage  of  ulceration,  correspond  pre- 
cisely to  those  produced  by  idiopathic  disease. 
“ Many  of  the  phenomena,”  says  Hennen, 
“ presented  by  joints  affected  with  white 
swelling  are  to  be  observed  in  some  of  the 
more  protracted  cases  of  gunshot  injuries, 
and  particularly  a great  diminution  of  their 
specific  gravity.” 

The  treatment  of  wounds  of  the  synovial 
membrane  will  of  course  vary  according  to  the 
period  at  which  the  surgeon  is  summoned 
after  the  infliction  of  the  injury,  and  the  vary- 
ing phenomena  which  the  progress  of  the 
case  may  present.  The  first  indication  after 
the  reception  of  a wound  is  to  procure  imme- 
diate reunion.  A meddlesome  surgery  is  bad 
in  these  cases  not  less  than  in  many  others, 
and  the  surgeon  ought  not  to  be  curious  to 
ascertain  the  exact  extent  of  the  wound  or 
the  ease  with  which  a probe  can  be  passed 
into  the  articular  cavity.  If,  however,  there 
be  a strong  probability  of  the  presence  of  a 
foreign  body  within  the  joint,  a careful  exami- 
nation with  the  view  of  removing  it  is  justifi- 
able. In  the  majority  of  cases,  however,  this 
complication  is  not  to  be  apprehended,  and  the 
wound  may  be  treated  as  a simple  incised 
wound,  by  the  application  of  straps  of  adhesive 


plaster  or  of  lint  dipped  in  the  blood  flowing 
from  the  wound,  and  maintained  in  its  posi- 
tion in  the  ordinary  way.  The  next  indica- 
tion is  to  preserve  perfect  repose,  and  for  this 
purpose  it  is  advisable  to  apply  a splint  with 
bandages  above  and  below  the  joint,  as  the 
patient,  not  at  first  suffering  much  from  pain, 
almost  unconsciously  makes  use  of  the  limb. 
In  addition  to  these  means  it  is  usual  to  em- 
ploy warm  or  cold  applications,  but  with  more 
than  doubtful  utility,  since  the  fluid  must  tend 
to  prevent  the  close  adhesion  of  the  dressings, 
and  can  scarcely  be  otherwise  than  prejudicial 
to  the  raw  surface  of  the  wound.  If  the  con- 
stitution of  the  patient  be  such  as  to  threaten 
the  access  of  inflammation,  antiphlogistic  mea- 
sures may  be  adopted  with  the  view  of  pre- 
vention. In  all  cases,  the  diet  ought  to  ba 
low,  the  skin  to  be  kept  open,  and  the 
bowels  in  good  order,  though  not  purged. 
No  error  is  more  common  than  that  of  ad- 
ministering drastic  and  irritating  purgatives, 
even  when  there  is  no  reason  to  suppose  that 
the  intestines  are  much  loaded.  Of  course, 
there  should  be  regular  evacuations,  but  the 
necessity  of  frequently  relieving  the  bowels 
creates  an  unavoidable  motion  of  the  joint, 
than  which  nothing  can  be  more  prejudicial  to 
its  restoration.  If  these  simple  measures  be 
adopted,  it  not  unfrequently  happens  that  no 
alarming  symptoms  are  developed,  even  when 
the  articular  cavity  has  been  very  widely  ex- 
posed, and  the  patient  is  restored,  without  ac- 
cident, to  the  perfect  use  of  the  limb.  Sir 
Astley  Cooper*  relates  cases  in  which  com- 
pound dislocations  of  the  ankle  being  thus 
treated  were  healed  with  extraordinary  rapid- 
ity. Hey 2 relates  the  history  of  several 
wounds  of  joints  in  which  the  articulation 
was  so  exposed  that  he  could  pass  his  finger 
into  it,  which  nevertheless  recovered  without 
accident ; and  Boyer3,  from  whom  we  have 
already  cited  a similar  narration,  furnishes 
other  examples. 

“ Many  cases  of  wounds  of  the  knee-joint,” 
says  Guthrie 4,  “ in  which  the  capsular  liga- 
ment is  wounded,  and  the  articulation  opened 
without  injury  to  the  bones,  do  as  well  as  simple 
incised  wounds  made  with  a clean-cutting  in- 
strument suddenly  withdrawn  after  inflicting 
the  wound.”  If,  however,  this  desirable 
result  should  not  follow,  and  inflammation 
commence,  our  measures  ought  to  be  taken 
early  and  with  vigour.  Blood-letting  to  a 
considerable  amount  ought  to  be  made  use  of 
both  generally  and  locally,  the  tartarized  an- 
timony should  be  administered  in  nauseating 
doses,  or  should  be  combined  with  calomel 
and  opium,  and  every  measure  taken  to 
moderate  the  fever  that  must  ensue.  As  to 
diet,  and  the  preservation  of  rest,  precisely 
the  same  rules  ought  to  be  observed  as  before 
the  accession  of  the  inflammatory  symptoms, 

1 Sir  A.  Cooper  on  Dislocations  and  Fractures. 

2 Practical  Observations  in  Surgery.  Edition  3rd. 
London,  1814. 

3 Traite  des  Maladies  Chirurgicales. 

4 Guthrie  on  Gun-shot  Wounds. 
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but  advantage  will  now  be  derived  from  the 
employment  of  a lotion  around  the  joint, 
which  may  be  used  warm  or  cold  according  to 
the  feelings  of  the  patient  himself.  The  com- 
mon prejudice  is  in  favour  of  cold  applications, 
but  I have  seen  very  great  advantages  result 
from  the  combined  effect  of  warmth  and 
moisture.  This  treatment  must  be  actively 
followed  in  proportion  to  the  size  of  the  joint 
involved,  and  the  constitution  of  the  person 
who  has  undergone  the  injury.  If  by  these 
means  the  action  should  be  reduced  to  a 
chronic  form,  the  remedies  commonly  em- 
ployed in  chronic  synovitis  of  idiopathic  origin 
may  then  be  employed.  If,  on  the  other 
hand,  the  acute  inflammation  should  be  fol- 
lowed by  suppuration,  our  line  of  treatment 
must  undergo  a great  alteration.  The  fear  of 
forming  an  opening  into  the  joint  must  now 
be  abandoned,  and  as  soon  as  the  joint  be- 
comes distended  with  pus,  if  the  original 
wound  have  closed  or  be  of  inconsiderable 
size,  not  allowing  exit  to  the  pent  up  fluid,  a 
sufficiently  free  incision  must  be  practised. 
Petit  recommended  that  the  opening  should 
be  of  large  size,  while  David,  on  the  contrary, 
was  in  the  habit  of  employing  a trocar.  Boyer 
thinks  that  both  these  modes  are  worthy  of 
adoption  in  different  circumstances  ; the  lat- 
ter, where  the  collection  of  pus  has  formed  as 
a consequence  of  caries  of  the  bone  ; the  for- 
mer, where  the  suppuration  has  been  induced 
by  a wound ; and,  as  the  object  is  to  relieve 
tne  excessive  pain  and  distension  which  the 
collection  of  matter  occasions,  Boyer’s  decision 
deserves  our  adoption.  The  relief  which 
follows  the  free  evacuation  of  the  matter  is 
very  surprising,  but  the  pus  continues  to  be 
secreted,  and  the  opening,  therefore,  ought  to 
be  made  in  as  depending  a position  as  possible, 
that  the  fluid  may  find  vent  almost  as  rapidly 
as  it  forms.  The  posture  of  the  limb  ought 
also  to  be  regulated  with  a view  to  the  attain- 
ment of  this  object,  perfect  rest  being  still  en- 
joined. Emollient  and  anodyne  poultices  may 
be  applied  around  the  joint  ; the  diet  must  be 
generous,  and  tonics  or  anodynes  may  be 
given  as  circumstances  render  necessary.  It 
is  impossible  to  sketch  accurately  the  treat- 
ment that  will  be  applicable  to  the  various 
conditions  of  these  alarming  cases,  and  a brief 
outline  is  all  that  can  be  given. 

In  the  last  described  termination  of  this 
disease, — that  in  which  the  adjacent  articular 
tissues  become  affected,  the  treatment  adopted 
so  precisely  corresponds  to  that  advisable 
when  the  lesion  has  been  idiopathic,  that  it  is 
unnecessary  to  enter  upon  its  consideration. 
As  a general  rule,  it  may  be  laid  down,  with 
only  too  much  truth,  that  in  the  present  state 
of  surgery,  the  most  favourable  terminations 
of  this  latter  state  to  which  we  can  look  for- 
ward with  any  degree  of  confidence,  are,  in 
the  lower  extremities  amputation  ; and  in  the 
upper  excision. 

2- — Complicated  wounds  of  joints. — Of  the 
complicated  wounds,  we  have  first  to  con- 
sider : — 
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a.  Wounds  complicated  with  injury  of 
ligament  and  cartilage. 

Lesions  of  this  sort  will  demand  very'  little 
of  our  attention,  since  the  symptoms  additional 
to  those  of  wounds  of  the  synovial  membrane 
are  not  very  numerous  or  striking.  We  know 
that  in  the  enarthrodial  articulations  the  syno- 
vial capsule  cannot  be  opened  without  a cor- 
responding wound  of  the  ligamentous  capsule. 
In  other  articulations,  we  form  our  opinion 
from  the  extent  and  size  of  the  wound  ; the 
direction  which  it  has  taken,  and  the  abnor- 
mal mobility  which  exists  between  the  two 
articulating  extremities.  A wound  of  the 
cartilage  can  rarely  be  ascertained  unless  the 
joint  be  laid  widely  open,  when  the  diagnosis 
is  too  obvious  to  require  explanation.  In 
either  case,  the  immediate  symptoms  induced 
by  wounds  of  these  tissues,  are  so  slight  and 
immaterial,  as  commonly  to  be  absorbed  in 
the  phenomena  produced  by  the  injured  syno- 
vial membrane.  If  the  divided  ligament  be 
funicular,  the  ends  retract,  and  the  interspace 
between  them  becomes  filled  up  by  newly- 
developed  cellular  tissue,  which  forms  the 
bond  of  reunion,  and  ultimately  acquires  a 
ligamentous  character.  This  process  probably 
occupies  some  time,  but  in  capsular  ligaments, 
where  the  wound  is  made  parallel  with  the 
fibres,  the  reunion,  though  still  effected  by 
cellular  tissue,  takes  place  very  rapidly. 
Thus,  after  dislocation  of  the  humerus,  where 
the  capsular  ligament  must  be  extensively 
ruptured,  we  often  find  the  patient  in  the 
course  of  a week  or  two  enjoying  perfect 
motion  of  the  arm.  In  unhealthy  constitu- 
tions the  reparative  action  now  described  is 
not  set  up,  but  the  ligament  becomes  swollen 
by  deposit  in  its  reticular  tissue,  and  ulcera- 
tion ensues,  attended  by  all  the  symptoms 
and  appearances  described  in  the  former  part 
of  this  paper. 

Wounds  of  cartilage,  though  certainly  un- 
productive of  striking  alterations,  are  not  so 
barren  of  consequences  as  Lobstein,  Velpeau, 
and  Cruveilhier  have  represented.  There  is 
such  a paucity  of  facts  concerning  the  patho- 
logy of  cartilage,  that  we  have  no  right  to 
assert  the  impossibility  of  an  immediate  re- 
union of  divided  cartilaginous  surfaces.  I in- 
cised tbe  cartilage  of  the  femur  in  the  tibio- 
femoral articulation  of  a dog.  The  incision 
was  so  distinct,  that  I heard  the  cartilages 
“cry”  under  the  bistoury,  and  the  edge  of 
the  instrument  grated  on  the  bone.  The  dog 
was  killed  at  the  end  of  two  days,  and  on  exa- 
mining the  joint  I was  unable  to  discover  any 
solution  of  continuity  on  the  surface  of  the 
cartilage.  The  synovial  membrane  covering 
the  cartilage  was  every  where  smooth  and 
natural.  Usually,  however,  it  is  found  that 
for  a considerable  time,  sometimes  even  weeks, 
after  the  division  of  articular  cartilage,  not  the 
slightest  reparative  or  morbid  toil  is  exhibited. 
Subsequently,  the  divided  surfaces  are  found 
rather  widely  separated  ; the  sharp  edges  are 
rounded  off,  and  a fine  flocculent  tissue  of 
false  membrane  fills  up  the  cavity  made  by 
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the  incision.  There  are  no  facts  on  record 
to  show  that  this  false  membrane  ultimately 
becomes  converted  into  cartilage,  but  Beclard 
asserts,  very  positively,  that  this  tissue  may 
be  reproduced 1 ; and  the  frequency  with 
which  cartilage  is  found  among  the  adventi- 
tious analogue  deposits  may  incline  us  to 
adopt  his  opinion.  Where,  in  disarticulations, 
the  cartilage  is  purposely  scored  or  scraped, 
the  flaps  adhering  to  the  cartilaginous  surfaces 
of  the  stump  heal  by  the  first  intention,  but 
if  suppuration  comes  on,  the  cartilage  ulcerates 
and  gradually  becomes  detached  in  flakes.  It 
is  extremely  probable  that  another  consequence 
of  the  wounds  of  cartilage  may  be  ulceration, 
almost  the  only  form  in  which  chondritis  dis- 
plays itself.  After  an  arthritis  following  a 
severe  wound  of  the  knee-joint,  in  which 
the  patella  had  been  completely  divided 
by  a bill-hook,  and  the  cartilage  of  the  femur 
wounded,  I saw  the  cartilage  of  these  two 
bones  extensively  destroyed  and  worm-eaten, 
by  ulceration ; but  in  this,  and  in  all  other 
similar  cases,  it  must  remain  for  the  present 
an  undetermined  question,  whether  the  ulcer- 
ation is  the  effect  of  a morbid  action  induced 
in  the  cartilage  by  the  wound,  or  whether  it 
is  owing,  as  in  ordinary  disease,  to  the  pro- 
pagation of  inflammation  from  the  synovial 
membrane. 

The  treatment  of  complicated  wounds  of 
joints  of  this  class,  must  be  in  the  first  in- 
stance precisely  similar  to  that  already  de- 
scribed as  applicable  to  simple  wounds.  Where 
the  cartilage  is  affected,  it  will  be  right  to 
watch  over  the  patient  with  increased  care,— 
to  enjoin  upon  him  perfect  rest  for  a longer 
time,  and  to  treat  with  greater  vigour  any  in- 
dications of  debility  and  disease  which  the 
articulation  may  offer.  When  the  ligaments 
have  been  divided,  a very  nice  point  will  test 
the  judgment  and  pathological  knowledge  of 
the  surgeon.  If  too  early  motion  be  given, 
the  intervening  cellular  tissue,  which  forms 
the  bond  of  union  between  the  divided  ends 
of  the  ligament,  will  admit  of  great  distension, 
— the  ligament  will  in  consequence  pass  into 
the  condition  termed  diastasis,  or,  in  other 
words,  become  relaxed,  and  the  articulation 
will  become  weak,  unstable,  and  constantly 
liable  to  sprain  or  luxation.  It  is  by  a know- 
ledge of  this  fact,  that  Dr.  Stromeyer  has 
been  successful  in  treating  varus.  The 
wounds  of  a fibro-cartilaginous  structure,  such 
as  the  tendo  Achilles,  heal  like  those  of  liga- 
ment. Availing  himself  of  this  fact,  Stro- 
meyer, in  those  cases  of  varus  which  depend 
on  extreme  contraction  of  the  gastrocnemii 
muscles,  has  divided  the  tendo  Achilles,  and, 
by  communicating  motion  to  it  at  a very  early 
period  after  the  establishment  of  reunion,  has 
succeeded  in  increasing  the  length  of  the 
tendon  to  such  an  extent  that  the  patient  has 

1 Bcclard  says,  that  in  diarthrodia!  articulations  the 
destruction  of  the  cartilages  is  sometimes  followed  by 
their  regeneration  very  nearly  perfect,  but  the  new 
cartilage,  being  tnin,  has  a violet  colour  from  its  semi- 
transparency.—  Anatomic  Generate. 


been  restored  to  the  natural  use  of  the  foot. 
If,  on  the  other  hand,  the  joint  remain  too 
long  motionless,  the  ligament  becomes  stiff 
and  unyielding,  and  long  treatment  is  required 
to  restore  the  proper  flexibility.  No  certain 
rule  can  be  laid  down  to  guide  the  practitioner 
into  the  safe  and  middle  path  between  these 
two  evils ; since  differences  of  constitution, 
and  the  uncertain  extents  to  which  the  di- 
vided ends  ol  the  ligament  may  be  separated, 
occasion  frequent  variations.  The  best  guide 
is  to  be  found  in  the  feelings  of  the  patient. 
If,  on  permitting  a little  gentle  exercise,  the 
joint  be  found  weak  and  unstable,  perfect  rest 
must  be  enjoined  for  some  time  longer.  In 
all  cases,  the  application  of  a bandage,  or  of  a 
casing  of  adhesive  strapping  will  be  found  ad- 
vantageous, when  the  joint  is  about  to  be 
again  exercised  after  division  of  one  of  its 
ligaments. 

b.  Wounds  of  joints  complicated  ivith  injury 
to  articular  bone. — Wounds  of  joints,  with  this 
complication,  are  usually  very  severe  ; and 
although  the  assistance  of  the  surgeon  may 
frequently,  and  even  generally  be  available  to 
the  preservation  of  life,  the  integrity  of  the 
limb  can  rarely  be  preserved.  The  large  ma- 
jority of  these  wounds  are  produced  by  pro- 
jectiles, but  there  is  no  form  of  instrument 
which  may  not  also  produce  them  if  great 
force  be  applied.  I have  seen  the  patella 
completely  divided  by  a bill-hook  ; and  in  an- 
other case,  the  cancelli  of  the  humerus  laid 
bare,  the  elbow-joints  widely  exposed,  the 
inner  condyle  broken  off,  and  the  cartilage 
torn  away  in  flakes  by  the  friction  of  a cart- 
wheel. The  diagnosis  of  these  wounds  is  in 
general  easy,  since  the  accompanying  destruc- 
tion of  soft  parts  will  usually  admit  of  our  ex- 
amining the  joint  by  the  eye,  or  by  the  touch. 
The  most  difficult  cases  are  those  in  which 
a ball,  having  entered  by  a narrow  opening, 
has  been  turned  aside  from  its  direct  course 
by  meeting  with  the  bone,  and,  having  splin- 
tered the  head  of  the  bone,  and  lacerated  the 
synovial  capsule,  has  become  imbedded.  It 
would  intrench  on  the  province  of  others,  to 
enter  at  large  into  the  consideration  of  this 
and  some  corresponding  phenomena,  which 
will  be  treated  of  under  the  head  of  Gun- 
shot-wounds. For  the  same  reason,  the 
reader  is  referred  for  the  symptoms,  progress, 
termination,  and  morbid  appearances  of  the 
wounds  of  bone,  to  the  article  under  that 
head.  The  present  paper  is  devoted,  not  to 
the  description  of  these  complications  them- 
selves, but  of  the  effect  which  they  produce 
upon  the  progress  and  treatment  of  a wounded 
joint.  The  remarks  therefore  on  every  fea- 
ture of  these  wounds,  except  the  treatment, 
will  be  exceedingly  brief. 

The  progress  of  these  cases  may  be  divided 
into  three  stages.  The  injury,  as  we  have  al- 
ready mentioned,  is  usually  very  severe,  and 
the  shock  to  the  constitution  consequently 
great.  During  the  six,  eight,  or  twelve  first 
hours  after  the  accident,  the  patient  is  either 
in  a state  of  depression,  or  is  so  calm  and 
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tranquil,  that  an  actual  examination  alone 
convinces  the  surgeon  of  the  extent  of  the 
mischief.  The  exposed  surfaces  of  bone  and 
soft  parts  seem  at  this  time  to  be  benumbed, 
so  that  no  pain  is  complained  of,  even  on 
rough  handling.  The  second  stage  com- 
mences by  the  ordinary  symptoms  of  fever, 
thirst,  restlessness,  a hot  skin,  a full  and  ac- 
celerated pulse.  The  fever  rapidly  advances 
to  a formidable  height,  the  wound  becomes 
exquisitely  painful,  and  the  progress  of  the 
case  during  this  stage  very  much  resembles 
that  of  a simple  wound,  as  already  depicted. 
In  the  third  stage  severe  inflammatory  symp- 
toms have  died  away,  but  have  left  the  patient 
feeble,  and  exhausted  with  a large  suppurating 
wound — the  cartilage  ulcerating,  the  bone 
carious,  and  hectic  commencing.  This  is  the 
outline  of  ordinary  cases,  but  extraordinary 
cases  occasionally  occur  in  which  an  admirably 
balanced  constitution  prevents  the  develop- 
ment of  any  alarming  symptoms,  and  the  in- 
jury inflicted  is  repaired  with  very  trifling 
disturbance. 

A favourable  termination  is  not  very  com- 
mon when  the  joint  is  left  to  itself,  and  con- 
stitutional treatment  only  adopted.  The  pa- 
tient very  often  does  not  survive  the  second 
stage,  but  is  destroyed  by  the  intense  fever 
which  is  then  developed.  Should  this  not 
happen,  he  usually  lingers  through  a period  of 
weeks,  or  even  months,  but  at  last  dies  ex- 
hausted by  an  incessant  suppuration,  which  is 
maintained  by  diseased  bone  and  ulcerating 
cartilages.  There  is,  indeed,  not  an  incon- 
siderable number  of  cases  on  record,  in  which 
this  third  stage  has  ended  more  happily. 
Thus  Hunter1  relates  a case  in  which  a ball 
entered  the  knee-joint  at  the  outer  side  of  the 
patella,  traversed  the  knee-joint,  and  came 
out  through  the  external  condyle.  Light 
dressings  only  were  applied,  and  though  se- 
vere inflammation  came  on,  the  patient  re- 
covered. Larrey2,  in  his  second  Spanish 
campaign,  tells  of  a Mameluke  who  received, 
besides  other  injuries,  a sabre-cut  in  the  left 
arm,  which  divided  the  skin,  the  olecranon,  an 
articular  portion  of  the  humerus,  the  corre- 
sponding ligaments,  and  some  branches  of 
recurrent  arteries.  The  wound  was  lightly 
dressed,  and  although  some  “ grave  accidents” 
were  developed  in  the  progress  of  the  case, 

1 the  patient  recovered,  and  preserved  some  of 
the  mobility  of  the  joint.  Sir  A.  Cooper3  re- 
lates two  cases  in  which  persons  recovered 
from  compound  fractures  of  the  patella,  fol- 
lowed by  suppuration  of  the  joint ; and  in  the 
i same  work,  Mr.  Travers  reports  an  example 
of  compound  fracture  of  the  articular  extre- 
mity ot  the  femur  extending  into  the  knee- 
j joint,  from  which,  although  the  external  con- 
dyle, with  part  of  its  articular  surface,  sloughed 
away,  the  patient  recovered  with  a free  use 

1 Hunter  on  the  Blood,  Inflammation,  and  Cunshot- 
I wounds. 

2 Mcmoires  de  Campagnes  et  Chirurgie  Militaire, 

tom.  iii. 

3 Cooper  and  Travers’s  Surgical  Essays,  part  ii. 

VOL.  I. 


of  the  joint.  These  cases,  however,  form 
the  exception,  not  the  rule  ; and  he  who  be- 
lieves in  the  pithy  axiom  of  Dionis,  ‘ It  is 
better  to  live  with  three  limbs  than  to  die 
with  four,’  will  not  allow  them  to  guide  his 
general  practice.  If  he  did,  he  would  find, 
to  use  the  phrase  of  Dupuytren,  that  he  lost 
more  lives  than  he  saved  limbs.  The  morbid 
appearances  presented  by  wounded  joints  of 
the  class  now  under  consideration,  are,  with 
the  addition  of  the  injury  to  the  bone,  pre- 
cisely similar  to  those  already  described  under 
the  head  of  simple  wounds.  In  an  advanced 
stage,  the  resemblance  to  the  conditions  pro- 
duced by  idiopathic  disease  is  very  striking. 
“ In  the  dissection,”  says  professor  Thomson  ‘, 
“ of  many  of  the  knee-joints  after  amputation, 
I found  that  the  balls,  in  passing  through  the 
joints,  had  fractured  the  ends  of  the  bones,  and 
had  occasioned,  in  the  synovial  membranes  and 
cartilages,  appearances  very  similar  to  those 
w hich  occur  in  scrofulous  affections  of  the 
joints.  The  cartilages  were  loosened  in  some 
instances  from  the  bones,  in  others  they  were 
partially  absorbed,  and  in  the  divisions  of  the 
cartilage  produced  by  fracture,  the  edges 
were  rounded  off  by  absorption : the  syno- 
vial membrane  was  much  thickened  in  sub- 
stance, and  covered  by  soft,  velvet-like,  spongy 
granulations.” 

There  are  three  methods  of  treatment  which 
are  applicable  to  wounds  of  joints  complicated 
with  injury  to  bone. 

1.  The  case  may  be  treated  as  a simple 
wound  of  a joint.  This  method  is  most  ap- 
plicable when  the  patient  is  young,  v'hen  the 
joint  is  of  comparatively  small  size,  when  the 
injury  to  the  bone  consists  in  a clean  division, 
by  a sharp  instrument,  or  in  a simple  fracture, 
and  w hen  the  soft  parts  are  not  extensively 
injured.  In  no  case  ought  it  to  be  adopted 
where  the  bone  is  so  much  injured  as  to  for- 
bid all  hopes  of  its  again  forming  part  of  an 
articular  cavity,  where  surrounding  soft  parts 
are  so  contused  as  to  render  their  sloughing 
away  extensively,  certain,  where  the  previous 
health  and  habits  of  the  patient  have  been 
bad,  or  where  he  cannot  be  placed  under  the 
circumstances  of  regimen  and  control  favour- 
able to  a successful  issue  of  the  severe  strug- 
gle that  must  ensue  between  nature  and  the 
disease.  If,  how'ever,  the  patient  be  young, 
and  of  a sound,  well-balanced  constitution,  if 
the  circumstances  be  favourable,  and  the 
wound  such  as  has  been  described,  it  is  fair 
to  try  what  can  be  done  towards  preserving 
the  limb  in  all  its  integrity.  The  method  of 
treatment  pointed  out  as  applicable  to  simple 
wounds  of  joints  should  be  vigorously  prose- 
cuted ; and  the  writings  of  Hey,  Cooper, 
Larrey,  and  Guthrie  furnish  reasons  sufficient 
for  entertaining  hopes  of  a favourable  termi- 
nation of  such  cases.  Too  great  circum- 
spection, however,  cannot  be  shown  in  decid- 
ing on  this  course  ; for  there  is  scarcely  a 

1 Thomson’s  Report  of  Observations  made  in  the 
British  military  hospitals  in  Belgium.  Edinburgh, 
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more  formidable  train  of  symptoms  than  that 
presented  in  acute  traumatic  arthritis,  and  it 
too  often  happens  when  twenty  or  thirty  hours 
have  been  suffered  to  pass  away  after  the 
accident,  without  excision  or  amputation,  that 
an  opportunity  has  been  lost  which  can  never 
be  restored.  “ Let  us  suppose,”  says  Dupuy- 
tren  *,  “ one  of  the  large  articulations  sur- 
rounded with  muscles,  tendons,  and  aponeu- 
rotic membranes  filled  with  spicula,  inflamed, 
suppurating,  full  of  pus,  and  we  shall  have  an 
idea  of  the  gravity  of  the  wound.”  It  ought 
ever  to  be  remembered,  that  life  is  the  sacred 
deposit  which  is  entrusted  to  our  keeping,  and 
that  the  churchyard  often  contains  unanswer- 
able arguments  against  the  rules  deduced 
from  a few  glittering  cases. 

2.  The  articulating  extremities  of  the 
wounded  joint  may  be  excised,  and  the  case 
treated  subsequently  as  a compound  fracture. 
Whatever  may  be  thought  of  the  excision  of 
joints,  idiopathically  diseased,  the  general  con- 
sent of  surgeons  has  established  the  propriety 
of  the  measure  when  the  lesion  of  the  joint  is 
traumatic ; and  the  weight  of  testimony  in  its 
favour  seems  unanswerable.  In  1814,  Baron 
Percy  informed  Mr.  Crampton,  that  by  ex- 
cising the  articular  extremities,  he  had  re- 
peatedly succeeded  in  saving  limbs  which 
otherwise  must  have  been  amputated1 2 3 4.  In 
the  campaign  of  Egypt,  Larrey3  ten  times 
excised  the  head  of  the  humerus,  in  cases  in 
which  he  would  otherwise  have  amputated  at 
the  shoulder-joint,  and  nearly  all  the  patients 
recovered.  In  one  remarkable  case,  he  re- 
moved, with  perfect  success,  the  head  of  the 
humerus,  the  acromion  process,  the  acromial 
extremity  of  the  clavicle,  the  glenoid  cavity, 
and  part  of  the  spine  of  the  scapula.  Sir 
Astley  Cooper4  records  an  immense  number 
of  cases  of  compound  dislocation  ol  the  ankle- 
joint,  in  which  the  articulating  extremity  of 
the  tibia  was  sawn  off,  and  the  results  of  the 
practice  are  contained  in  the  following  re- 
markable declaration  : — “ I have  known  no 
case  of  death  when  the  extremities  have  been 
sawn  off ; although  I shall  have  occasion  to 
mention  some  in  which  the  cases  terminated 
fatally  when  this  has  not  been  done.”  The 
testimony  of  Hey,  Taylor,  Parke,  Wachter, 
Balguer,  and  Guthrie,  might  be  also  quoted 
as  to  the  efficacy  of  this  measure.  “ As  to 
the  great  articulations,”  says  Dupuytren 5,  “ if 
the  lesions  are  not  extensive,  and  are  confined 
to  a single  bone,  we  may  substitute  the  resec- 
tion of  the  injured  bone  for  amputation.” 

The  main  advantage  presented  by  excision 
is  the  preservation  of  the  limb  in  a certain 
state  of  efficiency.  The  injured  bone  is  re- 
moved, and  a clean  incised  surface  substituted 
for  it ; the  cartilage,  of  which  the  ulceration 
can  scarcely  be  prevented,  is  also  removed, 

1 Lemons  Orales  dc  Clinique  Chirurg.  Paris,  1832, 
torn.  ii. 

2 Dublin  Hospital  Reports,  vol.  iv. 

3 Mem.  de  Chirurg.  Militaire,  tom.  iii. 

■>  Sir  A.  Cooper  on  Dislocations  and  Fractures. 

5 Leqons  Orales,  tom.  ii. 


and  much  of  the  highly  organized  synovial 
membrane  shares  the  same  fate.  The  spas- 
modic contractions  of  the  muscles,  often 
productive  of  great  mischief,  and  always  of 
great  distress,  are  prevented  by  the  shorten- 
ing of  the  limb  which  ensues,  and  the  conse- 
quent relaxation  of  muscular  fibre ; no  sharp 
osseous  spicula  are  left  to  create  and  main- 
tain irritation  ; adhesion  between  the  sawn 
surface  of  one  bone,  and  the  cartilaginous 
surface  of  the  other,  is  more  readily  affected  ; 
and  the  pabulum,  so  to  speak,  of  high  inflam- 
matory action  being  removed,  the  constitu- 
tional suffering  is  greatly  diminished.  “ The 
constitutional  irritation,”  says  Sir  Astley 
Cooper  \ when  speaking  of  excision  in  com- 
pound dislocation  of  the  ankle-joint,  “ is  very 
much  lessened,  both  by  the  suppurative  and 
ulcerative  process  being  diminished,  and  the 
ease  with  which  the  parts  are  restored.  In 
the  cases  which  I have  had  an  opportunity  of 
seeing,  there  was  not  more  irritative  fever 
than  in  the  mildest  cases  of  compound  frac- 
ture.” After  excision,  ankylosis,  sometimes 
osseous,  but  more  commonly  ligamentous,  en- 
sues. Larrey  noticed,  that  when  union  took 
place  by  the  first  intention  the  bones  became 
consolidated.  Usually  the  bones  are  united 
to  one  another  by  ligamentous  fibres  of  vary- 
ing length  and  flexibility,  but  always  admitting 
of  a certain  degree  of  motion,  and  the  injured 
limb  often  acquires  great  strength  and  dex- 
terity. 

The  circumstances  under  which  excision  is 
applicable  remain  to  be  stated.  It  may  be 
practised  immediately  after  the  accident  when 
the  lesion  is  confined  to  the  head  of  the  bone. 
If  the  epiphysis  be  splintered,  or  a portion 
broken  off,  and  the  joint  widely  exposed,  the 
most  alarming  result  may  be  anticipated,  if 
excision  be  not  employed.  If  the  body  of  the 
bone  be  much  injured,  and  long  fissures  extend 
from  the  epiphysis  downwards  ; or  if  the  soft 
parts  be  so  much  lacerated  and  contused  as  to 
forbid  the  hope  that  the  vitality  of  the  limb 
can  be  preserved,  excision  will  be  contra-indi- 
cated. It  may  also  be  laid  down  as  a general 
rule,  that  the  excision  of  the  joints  of  the 
lower  extremities  is  unadvisable,  while  in  the 
upper  extremities  its  utility  is  very  great. 
The  causes  of  these  differences  are  obvious. 
“ Art  may  provide  a clumsy  substitute  for  the 
inferior  extremities  ; but  no  ingenuity  has 
hitherto  succeeded  in  supplying  the  defi- 
ciency of  that  wondrous  organ,  the  human 
hand.  It  is  also  evident  from  the  purposes 
to  which  the  inferior  limbs  are  destined,  that 
to  be  useful  at  all,  each  must  possess  a degree 
of  strength  corresponding  to  that  of  the  oppo- 
site side.  The  two  lower  limbs  constitute  a 
single  organ  : they  must  unite  to  perforin  the 
functions  for  which  they  are  designed  ; and 
one  limb  is  of  little  use  without  the  other,  or  a 
substitute  of  equivalent  strength.  The  upper 
extremities,  on  the  contrary,  are  two  perfectly 
distinct  and  independent  organs,  capable  of  be- 

1 Cooper  and  Travers's  Surgical  Essays,  part  ii. 
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ing  combined  to  effect  a given  purpose,  but 
equally  capable  of  acting  separately.  Hence  an 
inequality  of  length,  power,  and  mobility  in 
the  upper  extremities  produces  little  inconve- 
nience, compared  with  that  arising  from  a simi- 
lar state  of  things  in  the  lower.  The  injured 
arm  will  be  extensively  useful  as  an  assistant  to 
the  other,  and  will  be  adequate  to  the  perform- 
ance of  many  little  offices ; while  the  uninjured 
arm  may  be  reserved  for  those  occasions  which 
require  great  strength  and  freedom  of  mo- 
tion To  this  it  may  be  added,  that  the 
large  size  of  the  articulations  of  the  lower 
extremity  renders  the  operation  more  danger- 
ous, as  a greater  wound  is  inflicted.  Where, 
however,  the  head  of  the  femur  is  shattered 
by  a ball,  excision  is  unquestionably  prefer- 
able, if  other  circumstances  be  favourable,  to 
amputation  at  the  hip-joint ; and  the  success 
which  has  attended  resection  of  the  tibia,  in 
injuries  to  the  ankle-joint,  furnishes  ample 
warrant  for  applying  the  treatment  to  that 
articulation.  There  can  be  no  doubt  that  in 
the  upper  extremity,  excision  is  at  least  not 
more  dangerous  than  amputations,  and  it 
ought  therefore  to  be  practised  where  any 
hope  can  be  entertained  of  preserving  the 
limb J. 

3.  The  third  measure  which  the  surgeon 
may  be  called  upon  to  adopt  in  treating 
wounds  of  joints  complicated  with  injury  to 
bone  is  amputation.  Though  always  a pain- 
ful resource,  and  never  to  be  adopted  until  life 
and  limb  are  laid  in  the  balance  against  each 
other,  it  is  often  imperatively  necessary. 
Attempts  have  been  made  to  define  accu- 
rately the  cases  in  which  amputation  ought 
to  be  practised,  but  they  have  been  signal 
failures,  and  such  attempts  will  continue  to  be 
so  until  our  knowledge  of  diathesis  is  much 
more  extended.  An  injury  the  most  severe 
and  extensive  will  produce  no  alarming  sym- 
ptoms in  one  case,  while  in  another  the  slight- 
est and  most  trivial  accident  will  rapidly  de- 
I velope  fatal  consequences.  The  constitution 
of  the  patient  must  therefore  receive  careful 
attention,  not  less  than  the  character  of  the 
wound  ; and  regard  must  also  be  given  to  the 
situation  of  the  patient,  as  favourable  or  un- 
favourable to  recovery.  Modes  of  practice 
which  would  be  wholly  inadmissible  in  do- 
■ mestic  surgery  may  often  be  expedient  amid 
the  hurry  and  confusion  of  a camp.  When 
i the  constitution  of  the  patient  is  bad,  and 
his  age  advanced ; when  careful  attention 
cannot  be  given  to  him,  when  he  is  placed 
in  a crowded  and  unhealthy  hospital,  when 
the  lesion  is  not  confined  to  the  articular 
apparatus,  but  extends  into  the  body  of 
1 the  bone,  when  the  soft  parts  are  much 
lacerated  or  destroyed,  when,  to  the  injury 
1 of  the  joint,  is  added  the  rupture  of  a large 

i 1 2 Blackburn  on  the  Excision  of  Diseased  Joints.— 

I tiny’s  Hospital  Reports,  vol.  i. 

2 bor  a fuller  consideration  of  the  value  of  excision, 

| and  for  directions  as  to  the  treatment  to  be  pursued 
after  excision,  the  reader  may  consult  the  article 
Resection. 


blood-vessel,  recourse  must  be  had  to  ampu- 
tation. When  the  knee-joint  is  extensively 
injured,  there  ought  rarely  to  be  any  hesita- 
tion in  amputating,  since  even  if  excision  were 
performed,  and  the  patient  survived  the  long 
and  tedious  process  by  which  the  enormous 
wound  must  be  healed,  the  superiority  of  the 
preserved  limb  to  an  artificial  one  would,  in 
the  majority  of  cases,  be  very  questionable. 
In  other  joints,  if  excision  furnish  a reasonable 
hope,  it  ought  to  be  practised,  but  when  we 
dare  not  excise,  we  must  amputate. 

The  only  point  remaining  for  consideration 
is  the  time  at  which  amputation  or  excision,  if 
deemed  absolutely  necessary,  ought  to  be 
practised.  Three  stages  have  been  described 
through  which  patients  pass  after  wounds  of 
joints  attended  with  injury  of  bone.  During 
the  second  of  these,  or  the  stage  of  acute  in- 
flammation, by  the  general  consent  of  sur- 
geons, amputation  has  been  forbidden;  but 
there  has  been  a great  question  whether  the 
operation  be  most  advantageous  in  the  first 
or  third  stage.  English  surgeons,  with  the 
exception  of  John  Hunter,  have  long  advo- 
cated the  first  stage,  and  the  Continental  sur- 
geons of  to-day  are  adopting  the  same  opinion, 
though  many  of  their  predecessors  opposed  it, 
and  the  Academy  of  Surgery  gave  its  sanction 
to  the  opposition.  When  the  amputation  is 
performed  in  the  first  stage,  that  is,  within 
twenty  or  thirty  hours  after  the  accident,  it  is 
called  immediate  ; when  in  the  third  stage,  or 
after  the  lapse  of  several  weeks,  secondary. 
Among  the  advocates  of  secondary  amputa- 
tion, may  be  mentioned  Faure,  who  gained 
the  prize  offered  for  the  best  essay  on  this 
subject  by  the  Academic  de  Chirurgie,  in 
1756',  John  Hunter,  whose  experience,  how- 
ever, was  not  very  extensive,  and  Lombard, 
professor  of  surgery  in  the  Military  Academy 
at  Strasbourg.  On  the  opposite  side  are 
found  Wiseman,  Le  Dran,  Boucher,  Ranby, 
Larrey,  Hennen,  Copland  Hutchinson,  Guth- 
rie, Dupuytren,  and  Velpeau.  It  is  urged 
by  the  former  party,  that  if  the  patient  cannot 
withstand  the  inflammation  developed  by  the 
wound,  neither  can  he  sustain  the  shock  of 
amputation  ; that  the  amputation  is  a violence 
superadded  to  the  injury,  and  therefore 
heightens  the  danger  ; that  many  of  those 
amputations  which  are  performed  on  the  field 
of  battle  terminate  fatally.  Faure  quotes  ten 
cases  which,  after  the  battle  of  Fontenoy, 
were  reserved  for  secondary  amputations,  and 
all  of  which  were  successful.  To  these  argu- 
ments it  may  be  replied,  that  by  amputating 
immediately,  the  character  of  the  wound  is 
changed  ; that,  instead  of  a ragged,  lacerated 
wound,  with  sharp  spicula  of  bone  and  an 
open  cavity  prone  to  active  inflammation,  we 
have  a simple  incised  surface,  smooth  bone, 
and  no  danger  of  synovial  inflammation  ; that 
if  patients  were  reserved  for  secondary  ampu- 
tation, a large  proportion  would  perish  in  the 

1 Faure’s  memoir  may  be  found  in  the  Prix  de 
l’Academie  de  Chirurgie,  tom.  iii.  12mo.  Paris. 
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stage  of  active  inflammation  ; that  the  fatality 
of  amputations  performed  on  the  field  of 
battle,  even  if  admitted,  may  be  readily 
accounted  for  by  the  extreme  severity  of 
many  of  the  wounds,  which  renders  the  ope- 
ration from  the  first  all  but  hopeless,  and  by 
the  want  of  proper  attention  subsequently. 
Dr  White,  a naval  surgeon,  who  practised  in 
1703-4,  upon  the  coast  of  Portugal,  writes, 
“ when  amputations  are  requisite  they  succeed 
ten  to  one  better  where  the  operation  is  per- 
formed immediately  after  the  misfortune,  than 
four  or  five  days  after.  This  all  our  surgeons 
in  the  army  very  well  know,  as  well  as  in  the 
navy1.”  “ The  primary  amputation,”  says 
Dupuytren2,  “ will  find  the  patient  full  of  re- 
signation, power,  and  courage  : the  secondary 
amputation  will  find  him  broken  down,  dis- 
couraged, exhausted,  or  armed  with  a resolu- 
tion which  will  be  fatal  to  him.”  But  inde- 
pendently of  all  other  reasoning,  experience, 
our  surest  guide,  is  sufficient  to  decide  the 
question.  “ During  the  peninsular  war,”  says 
Guthrie3,  “the  success  of  amputations  per- 
formed on  the  field  of  battle  became  so  noto- 
rious, even  among  the  soldiery,  that  the  anx- 
iety expressed  by  them  to  have  these  opera- 
tions performed  with  as  little  delay  as  possi- 
ble was  frequently  prejudicial.” 

After  the  battle  of  Toulouse,  forty-seven 
primary  amputations  were  performed,  of  which 
thirty-eight  were  successful,  and  fifty-one 
secondary,  of  which  only  thirty  proved  fortu- 
nate. Of  the  primary  amputations  at  the 
shoulder-joint  performed  after  the  battles  of 
Vittoria,  Pampeluna,  and  the  Pyrenees,  and 
the  siege  of  St.  Sebastian,  the  successful  cases 
were  as  sixteen  to  one,  while,  out  of  nineteen 
secondary  operations,  performed  in  the  gene- 
ral hospital,  fifteen  terminated  in  death. 

Baron  Percy,  after  the  battle  of  New- 
borough,  performed  ninety-two  primary  am- 
putations, of  which  eighty-six  were  unsuccess- 
ful4. Of  sixty  operated  on  immediately  after 
the  sea-fight  of  January  1,  1794,  eight  only 
died.  After  the  battle  of  Aboukir,  eleven 
soldiers  were  operated  on  immediately,  all  of 
whom  recovered,  and  there  were  three  conse- 
cutive amputations,  all  of  which  proved  fatal. 
At  the  battle  of  Navarino,  M.  Del  Seguore, 
surgeon  to  the  Egyptian  army,  performed 
thirty-one  immediate  amputations,  all  of  which 
were  fortunate,  and  thirty-eight  secondary,  of 
which  twenty-five  were  successful.  After  the 
three  days  of  July,  about  a hundred  ampu- 
tations, primary  and  secondary,  were  practised, 
and  the  results  were  very  decidedly  in  favour 
of  the  immediate  performance  of  the  ope- 
ration 5. 

These  facts  appear  to  be  very  decisive,  and 
it  will  be  readily  admitted  that,  if  any,  the 
wounds  of  joints  imperatively  require  imme- 

1  White,  Dc  Recta  Sanguinis  Emissione.  Lon- 
don, 1712. 

2 Leqons  Orales,  tom.  ii. 

3 Guthrie  on  Gunshot  Wounds. 

r Velpeau,  Medecine  Operatoire. 

s Op.  Cit. 


diate  amputation,  since  the  inflammation  which 
follows  them  is  much  more  formidable  than 
that  which  follows  the  wound  of  any  other 
part  of  a limb,  and  the  hopes  of  restoration 
are  much  less.  Mr.  Guthrie  very  judiciously 
notices,  that  even  in  primary  amputation,  suf- 
ficient time  ought  to  be  given  to  allow  of  the 
recovery  from  the  collapse  which  immediately 
succeeds  the  injury ; and  Roy,  who  was  chief 
surgeon  to  the  French  army  of  the  Rhine,  in 
1794,  coincides  in  the  opinion.  Guthrie 
states,  that  he  has  seen  more  than  one  patient 
die  upon  the  table  when  the  operation  suc- 
ceeded the  first  shock,  almost  immediately. 
The  best  time  for  the  operation  is  unquestion- 
ably that  brief  period  which  intervenes  be- 
tween the  subsidence  of  the  collapse,  and  the 
supervention  of  the  first  signs  of  inflammation. 
(For  Bibliography,  vide  the  article  Articu- 
lations.) 

{.John  Blackburn.) 

ARTICULATIONS,  HpQpov,  Gr.;  arti- 
cu/us,  arthrosis, junctura,  Lat.;  articulation,  Fr. ; 
Articulation,  or  Gelenk,  Ger. ; articolo,  Ital. 

An  articulation  is  the  junction  of  two  or 
more  bones  or  parts  performing  the  functions 
of  bone.  This  is  the  only  strict  and  logical 
definition  which  can  be  given  of  the  term,  un- 
less we  are  to  exclude  from  among  articula- 
tions the  varieties  of  synarthrosis  called  schin- 
dylesis and  harmonia.  In  a more  lax  sense, 
the  word  may  be  understood  to  mean  the 
junction  of  bones,  or  parts  performing  the 
functions  of  bones,  by  the  intervention  of  a 
third  structure  or  class  of  structures,  so  dis- 
posed as  to  admit  of  motion. 

It  would  be  remote  from  the  object  of  the 
present  article  to  enter  into  anatomical  de- 
tails, either  general  or  descriptive ',  farther 
than  is  absolutely  necessary  to  illustrate  and 
defend  the  pathological  views  which  will  be 
advanced.  The  common  anatomical  division 
of  articulations,  which  is  grounded  partly  on 
form,  partly  on  structure,  and  partly  on  mo- 
bility, may  therefore  be  passed  over  in  silence. 
For  the  purposes  of  the  surgeon,  a more  con- 
venient classification  may  be  instituted  on  the 
basis  of  structure  only.  Viewed  from  this 
point,  the  articulations  of  the  human  frame 
will  be  found  to  resolve  themselves  into  three 
classes.  In  the  first  class,  of  which  the  facial 
sutures  furnish  the  chief  example,  surfaces  of 
bone  are  simply  adapted  to  each  other,  with- 
out the  intervention  or  assistance  of  any  other 
structure  than  the  periosteal  covering.  In 
the  second  class,  of  wdiich  the  type  is  found 
in  the  junctions  of  the  vertebral  bodies,  the 
bones  entering  into  the  articulation  are  united 
through  the  medium  of  a third  structure, — 
sometimes  cartilaginous,  as  in  the  cranial  su- 
tures, but  more  commonly  fibro-cartilaginous, 

1 Meckel’s  admirable  treatise  will  furnish  adequate 
information,  both  on  general  and  special  anatomy ; or 
on  the  former  subject,  the  reader  may  refer  with  great 
advantage  to  Dr.  ’’fodd’s  excellent  article,  “Articu- 
lations,” in  the  Cyclopaedia  of  Anatomy  and  Phy- 
siology. 
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as  in  the  pelvic  symphises, — which  is  inter- 
posed between  them,  and  firmly  united  to  the 
surface  of  each.  Articulations  of  this  class 
are  in  general  strengthened  by  the  addition 
of  circumferential  ligaments.  In  the  third,  or 
highest  order,  to  which  belong  the  joints  of 
the  extremities,  the  surfaces  of  the  bones  are 
covered  with  cartilage,  and  play  upon  one 
another ; the  connection  is  maintained  by 
ligaments,  disposed  in  various  forms,  and  the 
motion  is  facilitated  by  the  viscid  secretion  of 
a synovial  membrane.  Into  several  complex 
articulations  of  this  class,  there  also  enters 
fibro-cartilaginous  tissue,  sometimes  disposed 
in  the  form  of  an  intermediate  layer  between 
two  surfaces  of  bone,  but  having  no  attachment 
to  either,  as  in  the  inferior  maxillary,  sterno- 
clavicular and  knee-joints, — at  other  times 
arranged  around  the  margin  of  an  articular 
cavity,  forming  what  Meckel  terms  fibro- 
cartilages  of  circumference,  as  in  the  hip-joint. 

It  is  obvious  that  these  different  classes, 
ascending  from  the  most  simple  form,  in  which 
a junction  can  be  effected,  to  one  very  com- 
plex and  intricate,  will  present  striking  dif- 
ferences in  their  proneness  to  morbid  actions  ; 
and  it  will  be  found  that  this  proneness  is 
in  close  relation  to  the  degree  of  complexity. 
In  the  simplest  form  of  which  bone  is  the 
only  constituent,  we  meet  with  no  articular 
disease,  unless  indeed  we  are  to  style  as  a dis- 
ease their  separation,  which  is  described  by 
Jourdain  in  the  Dictionnaire  des  Sciences 
Medicales.  The  known  diseases  of  the  se- 
cond class,  though  important  and  highly  inte- 
resting, are  comparatively  few  in  number. 
'I'he  morbid  states  of  the  third  class  are  very 
numerous,  frequent  in  their  occurrence,  and 
often  most  disastrous  in  their  consequences. 

The  lesions,  of  which  joints  are  susceptible, 
arrange  themselves  naturally  in  two  divisions, 
according  as  they  arise  from  external  or  inter- 
nal causes.  The  lesions  belonging  to  the 
former  of  these  divisions  are  three  in  number. 

1.  Wounds. — The  wound  of  a joint  consists 
essentially  in  an  opening  being  made  into  the 
synovial  capsule.  This  opening  may  be  a 
simple  penetration  of  the  capsule  by  the  point 
of  a nail,  or  it  may  be  the  widest  exposure  of 
the  articular  cavity,  attended  with  disruption 
of  ligaments,  and  splintering  of  the  head  of  a 

i hone.  In  either  case,  the  most  energetic 

| treatment  is  demanded  on  the  part  of  the  sur- 
geon to  prevent  the  fatal  effects  that  fre- 
quently ensue. 

2.  Sprains. — A sprain  consists  in  the  violent 
distention  or  actual  rupture  of  ligamentous 
fibres,  without  displacement  of  articular  sur- 
faces. It  is  the  consequence  of  a strong 
clibrt  to  extend  the  motions  of  a joint  beyond 

j the  limits  which  nature  has  assigned.  It  is 
not  often  produced  by  muscular  action,  or  by 

I force  applied  in  a direction  parallel  to  that  of 
the  ligamentous  fibres.  More  commonly,  it 
arises  from  the  weight  of  the  body  being 
brought  to  bear  on  the  ligaments  obliquely. 
Hence  it  occurs  most  frequently  in  the  ankle- 

I joint,  or  in  the  wrist  after  a fall  upon  the 
hands.  It  has  been  customary  to  include, 


under  the  head  of  sprains,  the  morbid  con- 
dition, termed  diastasis,  or  relaxation  of  liga- 
ments ; but,  as  this  condition  arises  from  in- 
ternal causes  rather  than  from  injury,  it  will 
be  classed  with  more  propriety  among  the 
idiopathic  diseases  of  ligamentous  tissue. 

3.  Luxation. — The  application  of  force  un- 
der certain  circumstances  may  determine  a 
change  in  the  natural  relations  of  the  articular 
surfaces  ; either  partial,  as  when  the  head  of 
the  humerus  rests  on  the  brim  of  the  glenoid 
cavity, — or  complete,  as  when  the  head  of  the 
femur  is  carried  into  the  foramen  ovale.  This 
state  of  things  occurs,  most  commonly,  in 
joints  of  the  third  order,  and,  as  a general 
rule,  is  found  to  be  more  or  less  frequent  in 
them,  according  to  the  degree  of  mobility 
which  they  enjoy,  the  rationale  of  which  is 
sufficiently  obvious.  When  complete  luxa- 
tion is  attended  with  laceration  of  the  liga- 
ments and  synovial  capsule,  and  with  violent 
stretching  or  even  rupture  of  the  muscles  in- 
serted into  the  head  of  the  luxated  bone, 
when  uncomplicated  and  recent,  it  is  a lesion 
over  which  surgical  skill  has  great  control. 
Sometimes,  however,  it  is  complicated  with  a 
wound  of  the  joint,  in  which  case  it  is  termed 
compound  dislocation,  and  constitutes  one  of 
the  most  formidable  accidents  to  which  the 
human  frame  is  liable.  In  articulations  of  the 
second  order,  luxation  is  not  a very  common 
occurrence,  and  is  usually  accompanied  by 
fracture.  Dislocations  of  the  cervical  ver- 
tebrae sometimes,  however,  occur  without 
any  such  complication.  Occasionally  luxa- 
tion is  a consequence  of  disease  in  the  articu- 
lation, but  in  this  case  the  phenomena  pre- 
sented differ  widely  from  those  produced  by 
external  agency.  The  task  of  classifying  the 
lesions  of  joints  arising  from  external  injury  is 
not  more  easy  than  that  of  classifying  their 
idiopathic  diseases  is  difficult.  Until  of  late 
years,  no  sound  or  correct  basis  of  classification 
has  been  adopted.  Symptoms  were  elevated 
into  diseases,  and  diseases  the  most  various 
were  blended  under  one  comprehensive  title, 
until  the  whole  subject  became  involved  in 
inextricable  confusion.  The  broad  stream  of 
light  which  morbid  anatomy,  aided  by  general 
anatomy,  has  thrown  upon  disease,  has  re- 
moved some  of  these  evils,  and  every  surgeon 
must  feel  gratification  in  paying  a tribute  of 
warm  admiration  to  the  merits  of  Sir  Benja- 
min Brodie,  by  whose  admirable  researches 
the  pathology  of  articulations  may  be  said  to 
have  been  created.  Previously  to  the  pub- 
lication in  the  Medico-Chirurgical  Transac- 
tions of  the  papers  which  formed  the  basis  of 
Sir  Benjamin’s  well-known  and  most  valuable 
work  on  the  diseases  of  joints,  it  was  cus- 
tomary to  rank  all  the  serious  maladies  to 
which  articulations  are  liable,  under  the  con- 
venient but  unhappy  term  of  white  swelling. 
Thus  Benjamin  Bell  treats  of  diseases  of  joints 
under  the  following  heads  : — 1.  Collections 
within  the  capsular  ligaments.  2.  Concre- 
tions and  excrescences,  within  the  capsular 
ligaments.  3.  White  swelling.  Mr.  S.  Cooper 
makes  a similar  division,  but  adds  a treatise 
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on  arthritis.  Boyer,  the  most  minute  and 
laborious  of  systematic  writers,  speaks  only  of 
foreign  bodies,  hydrops  articuli,  white  or  fun- 
gous swellings  of'  joints,  and  ankylosis  ; and 
the  classifications  adopted  by  Delpech  and 
other  eminent  surgeons  are  equally  vague  and 
indiscriminate.  Even  within  the  last  few 
years,  Mr.  Liston,  the  author  of  a systematic 
work  on  surgery,  has  taught  that  it  is  a waste 
of  time  to  attempt  to  distinguish  between 
primary  diseases  of  cartilage  and  of  synovial 
membrane.  “ Such  knowledge,”  he  says,  “ is 
of  no  practical  utility.”  That  much  yet  re- 
mains to  be  done  is  indisputable,  but  we  have 
the  satisfaction  of  knowing  that  a great  ad- 
vance has  been  made,  and  of  appreciating 
some  of  the  deficiencies  which  still  exist.  I 
proceed  to  indicate  the  basis  on  which  the 
division  adopted  in  the  present  work  will  rest. 

A correct  and  useful  classification  of  the 
diseases  to  which  any  organ  is  liable,  can  be 
founded  solely  on  a careful  connection  of  the 
symptoms  observed  during  life,  and  the  order 
of  their  occurrence,  with  the  appearances  re- 
vealed to  us  by  post-mortem  examination. 
A perfect  pathology  would  not  only  point  out 
the  structure  in  which  disease  had  commenced, 
but  would  also  determine  the  exact  nature  of  the 
process  which  had  been  instituted.  Hitherto 
pathologists  have  mainly  directed  their  efi'orts 
towards  the  accomplishment  of  the  former  of 
these  two  objects,  and  rapid  advances  have 
been  made  in  the  localization  of  disease,  while 
but  little  has  been  done  in  the  way  of  inves- 
tigating the  various  processes  by  which  changes 
have  been  induced.  There  can  be  little  doubt 
that  under  the  broad  term  inflammation,  which 
is  applied  indiscriminately  to  every  organ,  and 
almost  to  every  abnormal  state,  we  are  in- 
cluding, not  merely  those  modifications  of 
morbid  action  which  arise  from  structural  pe- 
culiarity, but  also  various  separate  and  distinct 
diseases.  An  illustration  of  these  remarks 
may  be  found  in  the  pathology  of  chest  affec- 
tions. The  day  has  not  long  gone  by,  when  the 
diseases  of  every  structure  connected  with 
respiration  were  classed  under  the  general 
head  of  inflammation  of  the  lungs.  We  have 
now  advanced,  by  the  aid  of  a localizing  patho- 
logy, to  the  recognition  of  pleuritic,  pneu- 
monic, and  bronchitic  inflammations.  Other 
advances  in  the  same  direction  may  be  made, 
by  determining  the  exact  tissue  which  be- 
comes first  affected  in  these  several  structures  : 
but  when  this  is  done,  there  will  still  remain 
the  questions,  Is  inflammation  the  sole  dis- 
ease ? Is  a plcuritis,  which  leaves  behind  it 
a clear  serous  fluid,  or  a muddy  collection  of 
pus,  the  same  disease  with  a pleuritis  which 
deposits  a semi-solid,  highly  organizable  lymph, 
rapidly  becoming  attached  to  the  adjacent 
parts,  and  forming  a fine  web  of  cellular  ad- 
hesions ? Is  a bronchitis,  which  is  attended 
with  the  expectoration  of  a fibrinous  tissue, 
t aking  the  form  of  the  bronchial  ramifications, 
the  same  disease  with  a bronchitis  which  gives 
rise  to  purulent  sputa  scarcely  distinguishable 
from  pus  ? Is  a pneumonia  which  leaves  the 


lung  thoroughly  and  permanently  consolidated 
by  a plastic  lymph  which  becomes  a part  of 
the  frame,  in  truth  the  same  disease  with  a 
pneumonia  which  pours  into  the  pulmonary 
tissue  masses  of  a white,  inorganizable  product, 
rapidly  softening  down,  and  forming  large 
purulent  collections?  These  are  questions 
to  which  subsequent  researches  may  furnish 
more  satisfactory  answers  than  can  now  be 
given.  It  may  be  safely  affirmed,  that  at 
present,  with  the  slight  and  obvious  excep- 
tions of  external  injuries,  and  heterologue 
deposits,  we  know  of  few  abnormal  states 
which  are  not  referred,  directly  or  remotely, 
to  inflammation.  Even  syphilis,  gonorrhoea, 
and  struma,  are  only  specific  inflammations. 
Attempts  have  indeed  been  made  to  intro- 
duce a process  termed  irritation,  as  something 
distinct  from  inflammation,  but  the  medical 
world  is  so  completely  divided  as  to  the  mean- 
ing which  is  to  be  attached  to  the  word,  that 
for  all  practical  purposes  it  is  as  yet  unavaila- 
ble. 

There  being  therefore  no  satisfactory  dis- 
tinction between  the  processes  by  which  mor- 
bid actions  are  carried  on,  the  only  sure  basis 
which,  in  the  present  state  of  our  knowledge, 
can  be  assumed  in  attempting  to  classify  the 
diseases  of  articulations,  is  that  furnished  by 
the  localizing  pathology  to  which  I have  al- 
ready alluded — the  basis  of  tissue.  Every 
living  tissue  is  susceptible  of  morbid  changes. 
Hence,  in  classifying  the  diseases  of  an  organ, 
our  first  inquiry  must  be,  into  the  tissues — 
whether  common  or  peculiar — of  which  it  is 
composed.  I have  already  specified  the  tis- 
sues which  enter  into  the  composition  of 
joints  to  be  bone,  fibro-cartilage,  ligament, 
synovial  membrane  and  cartilage,  and  1 now 
proceed  to  point  out  the  diseases  of  which 
each  of  these  tissues  is  the  primary  scat,  and 
to  show  how,  in  this  manner,  all  the  idiopathic 
diseases  of  articulations  may  be  rationally  com- 
prehended. 

1.  Hone. — The  portions  of  bone  entering 
into  the  composition  of  a joint,  consist  of  a 
mass  of  reticulated  structure,  endowed  with  a 
higher  degree  of  organization  than  the  shaft 
of  the  organ,  and  covered  on  the  articular 
surface  by  a delicate  layer  of  dense  bone,  to 
which  the  cartilage  or  fibro-cartilage  is  firmly 
attached.  In  this  situation  the  bone  is  gene- 
rally expanded,  so  as  to  form  a protuberance, 
readily  perceptible  beneath  the  integuments  ; 
and  the  exposure  to  the  influence  of  external 
causes  which  thence  arises,  combines  with  the 
high  organization  of  the  tissue  to  make  dis- 
ease a frequent  occurrence.  We  find  in  it 
exemplifications  of  all  the  diseases  to  which 
bone  is  liable.  Sometimes  it  becomes  the  sub- 
ject of  necrosis.  This  is  not  a very  common 
occurrence,  but  I have  seen  a case  in  which 
a partial  necrosis  having  taken  place,  one  ex- 
tremity of  the  dead  bone  protruded  into  the 
cavity  of  the  articulation  through  an  opening 
formed  in  the  articular  surface.  More  fre- 
quently it  is  the  subject  of  inflammation,  end- 
ing either  in  the  formation  of  abscess  within 
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the  head  of  the  hone,  and  indicated  by  a train 
of  most  alarming  symptoms,  to  which  Sir  B. 
Brodie  has  called  the  attention  of  the  profes- 
sion, or  assuming  a chronic  form,  and  slowly 
advancing  to  the  state  of  confirmed  caries. 
Beclard  says  that  by  this  cause  a separation 
of  the  shaft  from  the  epiphyses  is  sometimes 
produced  in  young  subjects,  and  the  observa- 
tions of  Pott  and  Bromfield  confirm  the  asser- 
tion. By  far  the  most  frequent  disease,  how- 
ever, to  which  the  articular  extremities  of 
bones  are  liable,  is  the  inflammation  and  caries 
which  depend  upon  scrofula,  and  which  may 
not  unreasonably  be  supposed  to  be  connected 
with  a deposit  of  tubercular  matter  in  the 
cancelli  of  the  bone.  “ Scrofulous  diseases  of 
joints,”  says  Pott,  “ often  commence  in  the 
very  inmost  recesses  of  the  cellular  texture  of 
the  heads  of  bones.  In  examining  a joint  in  the 
early  stage  of  this  affection,  we  discover  no  trace 
of  morbid  change  in  the  ligaments,  cartilage,  or 
synovial  membrane,  but  on  making  a section  of 
the  bone  it  is  found  to  present  none  of  the 
cellular  cavities  proper  to  its  normal  state  ; 
and  the  striae  of  bone  which  ought  to  be  seen 
traversing  its  structure  are  indiscernible.  An 
unbroken  or  granular  surface  is  presented  of 
a pale  yellow  colour,  and  the  structure  of  the 
bone  is  softer  than  natural.  At  a more  ad- 
vanced period  of  the  disease,  this  structure 
I begins  to  soften  down  and  ulcerate,  the  liga- 
ments lose  their  connection  with  the  bone,  in 
consequence  of  the  spread  of  the  ulcerative 
process,  the  synovial  membrane  takes  on  a 
chronic  inflammatory  action,  and  the  carti- 
lage begins  to  be  detached.  At  a still  later 
period,  abscesses  form  in  and  around  the 
joint,  which  opens  externally  by  long  fistulous 
tracks  ; no  trace  remains  of  the  ligamentous 
tissue ; the  synovial  membrane  has  become 
so  altered  in  character,  that  its  peculiar  fea- 
tures are  no  longer  discernible  ; the  greater 
portion  of  the  cartilage  is  removed  ; the  head 
of  the  bone  is  deeply  excavated  by  ulceration, 
and  so  soft  that  it  may  be  divided  with  a knife. 
The  appearance  of  the  remaining  cartilage  in 
this  state  of  things  is  so  peculiar,  that  it  may 
almost  be  regarded  as  diagnostic  of  the  dis- 
ease. The  removal  of  the  cartilage  com- 
mences on  its  attached  surface,  and  it  is  not 
uncommon  to  see  a flake  of  cartilage  sup- 
ported by  its  continuity  with  other  portions 
of  cartilage,  over-hanging  the  diseased  and 
excavated  bone.  On  taking  hold  of  a portion 
of  this  tissue  it  may  be  easily  detached  in 
flakes  of  considerable  size  from  the  bone  be- 
neath, which  is  dark,  ulcerating,  and  denuded. 
In  the  cases  of  ordinary  inflammation,  such  as 
are  cited  by  Key,  Mayo,  and  Gerdy,  either 
granulations,  by  which  the  removal  of  the 
cartilage  is  supposed  to  be  effected,  are  thrown 
out  from  the  osseous  surface,  or  the  cellular 
membrane  interposed  between  the  cartilage 
and  the  bone,  invisible  in  the  healthy  state, 
becomes  highly  developed  and  vascular  ; but 
in  scrofulous  caries  the  bone  seems  altogether 
incapable  of  this  action,  and  presents,  as  al- 
ready mentioned,  a dark  and  denuded  sur- 


face. A large  proportion  of  the  cases  form- 
erly termed  white  swelling,  were  undoubt- 
edly of  this  class,  as  may  be  readily  seen  by 
referring  to  the  excellent  practical  work  of 
Crowther ; and  from  the  similarity  of  the  at- 
tendant symptoms,  it  is  not  unfair  to  presume 
that  the  pathology  of  the  morbus  coxarius  in 
young  subjects  is  not  widely  different.  Un- 
der the  head,  therefore,  of  articular  osteitis, 
comprehending,  in  addition  to  the  ordinary 
form  of  inflammation,  that  also  which  rapidly 
induces  the  death  of  the  tissue  and  that  pecu- 
liar lesion,  which  results  from  scrofula,  we 
may  legitimately  include  many  of  the  dis- 
eases to  which  articulations  are  liable. 

‘2.  Fibro-cartilage. — This  tissue  established  by 
Bichat,  and  termed  by  Beclard  cartilaginiform 
ligament,  is  met  with  principally  in  joints  of 
the  second  order,  in  which  it  forms  the  chief 
bond  of  union  between  the  bones,  though  occa- 
sionally occurring  as  an  accessory  structure  in 
joints  of  the  third  or  more  complex  form.  It  is 
composed  of  fibrous  and  cartilaginous  tissues, 
usually  disposed  with  more  or  less  regularity 
in  alternating  masses.  Vessels  have  been 
traced  into  the  substance  of  fibro-cartilage, 
but  under  ordinary  circumstances  they  are 
not  discernible  ; and  the  tissue,  both  in  its 
physical  properties,  its  low  degree  of  organi- 
zation, and  its  morbid  appearances,  presents 
a close  resemblance  to  cartilage.  Its  diseases 
are  very  obscure,  and  much  yet  remains  to 
be  done  towards  elucidating  them.  When 
divided  it  re-unites,  as  is  seen  after  the  ope- 
ration of  symphysiotomy.  Under  certain 
circumstances  we  find  it  unusually  developed, 
as  when,  for  example,  in  consequence  of  sub- 
sided caries  or  disease  in  the  intervertebral 
substance,  a lateral  curvature  of  the  spine 
takes  place.  Bony  ankylosis  ensues  on  the 
compressed  side,  but  on  the  opposite  side  the 
intervertebral  substance  becomes  stretched 
and  elongated.  “ The  fibro-cartilages,”  says 
Velpeau1,  “may  imbibe  fluids,  and  we  some- 
times see  them  swollen  so  as  to  produce  a 
considerable  separation  between  the  bones 
which  they  unite  thus  the  symphysis  pubis 
separates,  to  a small  extent,  at  the  time  of 
delivery.  Delpech 2 has  noticed  a sort  of 
w hite  swelling  commencing  in  this  tissue,  and 
affirms  that  hydarthrosis  may  take  place  in 
the  fibro-cartilaginous  articulations.  Ulcera- 
tion is  not  a very  uncommon  occurrence  in 
them.  “ In  two  instances,”  says  Mr.  Porter3, 
“ I have  seen  the  intervertebral  substance 
eroded  at  the  anterior  edge,  the  bodies  of  the 
adjacent  vertebrae  remaining  unaltered  in  shape 
or  consistence,  and  to  every  appearance  in  a 
perfectly  healthy  state.”  In  the  Museum  of 
Guy’s  Hospital  is  a preparation  in  which  the 
bodies  of  two  vertebrae,  entire  in  all  their 
parts,  and  healthy,  are  completely  separated 
from  one  another,  by  destruction  of  the  inter- 

1 Anatomie  Chirurgicale. 

2 Precis  Elementaire,  &c, 

3 Cyclopaedia  of  Anatomy  and  Physiology,  art. 
Bone. 
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vertebral  substance.  Sir  Astley  Cooper  1 be- 
lieves psoas  abscess  to  commence  by  disease 
between  the  spinal  ligaments  and  interverte- 
bral substance  ; with  this  opinion  Mr.  Key 2 
coincides,  believing  that  the  fibro-cartilaginous 
tissue  being  little  organised,  and  incapable  of 
resisting  the  tendency  to  break  down  and 
ulcerate,  is  often  the  first  structure  attacked, 
while  the  bone,  more  vascular  and  highly  or- 
ganised, resists.  A softened  and  apparently 
swollen  state  of  this  tissue  is  not  unfrequently 
met  with,  and  may  be  reasonably  supposed  to 
constitute  the  first  stage  of  the  ulcerative 
process.  Fibro-cartilage  shows  a remarkable 
power  of  resisting  the  effects  of  pressure,  and 
is  sometimes  found  entire  when  the  bodies  of 
the  vertebras  have  been  almost  entirely  re- 
moved by  the  pressure  of  an  aneurismal  sac. 
This  is  commonly  attributed  to  the  feeble- 
ness of  organization,  but  may  be  also  ascribed 
in  a great  measure  to  the  remarkable  elas- 
ticity with  which  this  tissue  is  endowed.  In 
fine,  the  fibro-cartilage  has  a strong  tendency 
to  ossification.  Ankylosis  of  the  bodies  of 
the  vertebrae  is  one  of  the  most  common  of 
senile  changes,  and  I have  seen  the  cotyloid 
ligament  of  the  acetabulum  completely  ossi- 
fied, and  forming  a very  distinct  rim  around 
the  articulation. 

3.  Ligament. — Ligamentous  tissue  is  met 
with  in  articulations  in  two  forms  : either  as  a 
broad  layer  of  membrane  enveloping  the  heads 
of  the  bones,  and  expanded  on  their  surfaces, 
or  in  narrow  funicular  processes,  stretching 
like  cords  between  two  points,  and  connected 
to  bone  only  at  the  two  extremities.  It  pre- 
sents well-marked  fibres,  white,  silvery,  flexi- 
ble, inelastic,  and  readily  separable  by  mace- 
rations ; no  nerves,  and  but  few  vessels  have 
been  traced  into  its  substance.  It  has  no 
contractility,  and  in  the  healthy  state,  no  sen- 
sibility. The  important  part  which  ligaments 
perform  in  articulations,  and  their  liability  to 
external  injuries,  furnish  a presumption,  that 
they  contribute  in  no  small  measure  to  the 
diseases  of  these  organs  : but  observations  are 
as  yet  wanting  to  prove  that  they  are  the 
nidus  of  any  serious  articular  disease.  “ I 
have  never,”  says  Sir  B.  Brodie 3,  “ met  with 
a case  where  disease  (independently  of  the 
effects  of  accident  or  of  syphilis)  was  proved 
by  dissection  to  have  originated  in  the  liga- 
ments, and  it  may  be  safely  asserted  that  this 
is  a rare  occurrence,  and  not  what  happens 
in  the  ordinary  diseases  to  which  joints  are 
liable.”  Mr.  S.  Cooper 4 advanced  many  years 
ago,  the  opinion  that  white  swellings  generally 
commence  in  the  ligaments,  and  within  the 
last  few  years  Mr.  Key5  has  pointed  out  as  a 
very  common  cause  of  disease  in  the  hip-joint, 
ulceration  of  the  ligamentum  teres.  In  proof 
of  this  latter  opinion,  some  striking  cases  are 
adduced,  and  those  who  are  in  the  habit  of 

1 Sir  A.  Cooper’s  Surgical  Lectures  in  the  “ Lancet.” 

2 Med.  Chir.  Transactions,  vol.  xviii.  p.  1. 

3 Brodie  on  the  Diseases  of  Joints. 

4 Vide  Mr.  Cooper’s  Jacksonian  Prize  Essay. 

5 Med.  Chir.  Transactions,  vol.  xviii.  p.  1. 


examining  diseased  joints  must  have  frequently 
observed  this  appearance.  In  fact,  the  fre- 
quency of  its  occurrence  is  sufficiently  attested 
by  the  common  spectacle  of  luxated  femur 
following  morbus  coxarius.  It  will,  however, 
be  remembered,  that  when  caries  is  proceed- 
ing, the  ligaments  rapidly  lose  their  connex- 
ion with  the  carious  surface.  If,  therefore, 
there  be  truth  in  the  opinion  already  stated, 
that  disease  of  the  hip-joint,  like  disease  of 
other  articulations,  frequently  commences  in 
caries  of  the  articular  extremities  of  bone, 
there  will  be  some  reason  for  believing  that 
the  destruction  of  the  ligamentum  teres  arises 
from  this  source,  and  is  a secondary  not  a 
primary  lesion.  It  is,  however,  unquestiona- 
ble, that  ulceration  of  ligamentous  tissue  may 
take  place,  as  the  primary  lesion.  In  the 
Museum  of  Guy’s  Hospital  is  a preparation  in 
which  the  transverse  ligament  of  the  atlas 
has  been  ruptured  in  consequence  of  ulcera- 
tion, and  in  which  the  ligament  seems  to  be 
the  only  tissue  affected.  The  early  appear- 
ances of  inflammation  of  ligaments  have  been 
very  clearly  described  by  Mr.  Key.  He 
states  that  the  ligament  becomes  distended 
and  feels  pulpy ; the  fibres  are  found  separated 
by  a vascular  structure  which,  on  injection, 
has  a villous  appearance.  This  interstitial 
vascular  mass  is  the  reticular  membrane  that 
unites  the  ligamentous  fibres.  It  becomes 
very  vascular  while  the  ligamentous  fibres 
retain  their  natural  glistening  appearance, 
until  at  length  they  become  softened  and 
pulpy  previously  to  undergoing  absorption. 

Although  the  ligaments  are  not  as  yet 
proved  to  originate  any  of  the  more  serious 
diseases  of  joints,  yet  we  seldom  fail  to  find 
them  implicated  in  the  diseases  which  have 
commenced  in  other  tissues.  Intimately  con- 
nected with  both  synovial  membrane  and  bone, 
morbid  changes  are  rapidly  propagated  to 
them  from  these  tissues.  In  the  advanced 
stage  of  ulceration  of  cartilage,  or  articular 
osteitis,  the  ligaments  are  frequently  indis- 
cernible in  the  mass  of  altered  synovial  mem- 
brane and  cellular  tissue,  densely  infiltrated 
with  lymph  which  surrounds  the  joint.  It  is 
not  improbable  that  they  play  an  important 
part  in  producing  the  pain  which  attends  dis- 
eased joints,  as  from  their  firm  and  unyielding 
character,  they  offer  a great  resistance  to  the 
distension  occasioned  by  the  accumulation  of 
fluids  within  the  cavity. 

Among  the  few  morbid  changes  of  liga- 
ments with  which  we  are  acquainted,  the  state 
termed  diastasis,  or  relaxation,  must  not  bo 
forgotten.  This  is  a condition  gradually 
brought  about  by  the  long  continued  applica- 
tion of  some  elongating  or  distending  force. 
Thus  we  see  it  frequently  after  the  cure  of 
hydrops  articuli,  or  in  the  knees  of  children, 
who,  from  ill-health  or  other  causes,  not  learn- 
ing to  walk,  are  carried  on  the  arm  of  a nurse, 
with  the  legs  hanging  down  unsupported,  or 
in  the  shoulder-joints  of  persons  whose  arms 
are  paralytic,  and  in  whom  the  muscles,  which 
form  an  important  portion  of  the  capsular 
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ligament,  losing  their  contractile  power,  suffer 
the  weight  of  the  arm  to  be  borne  by  the 
ligament  alone.  An  example  of  it  may  also 
be  seen  in  the  sinking  of  the  arch  of  the  foot 
described  by  Mr.  Key  in  the  third  number 
of  the  Guy’s  Hospital  Reports. 

4.  Synovial  membrane. — We  here  arrive  at 
the  only  highly  organized  tissue  which  enters 
into  the  composition  of  joints.  The  articular 
synovial  membranes  are  thin,  soft,  and  trans- 
lucent, well  supplied  with  blood  vessels,  but  not 
manifestly  endowed  with  nerves,  and  secrete 
from  their  internal  surface  a viscid  oily  fluid, 
which  serves  to  lubricate  the  motions  of  the 
hard  structures.  On  the  internal  surface  of 
many  of  the  synovial  capsules,  chiefly  at  the 
margins  of  the  cartilages,  there  are  found 
plicae,  or  reduplications  of  the  membrane, 
analogous  to  the  valvulae  conniventes  of  the 
intestines,  and  which  contain  within  their 
folds,  but  external  to  the  cavity  of  the  joint, 
small  pellets  of  fat,  erroneously  supposed  by 
Havers  and  Portal  to  be  glands  secreting  syn- 
ovia. 

The  synovial  membranes  have  been  ranked, 
by  Bichat  and  Beclard,  among  the  serous,  to 
which  they  present  several  analogies,  but  their 
peculiarities  are  sufficiently  marked  to  con- 
stitute them  a separate  class.  By  the  majo- 
rity of  anatomists,  among  whom  may  be  men- 
tioned W.  Hunter,  Soemmering,  Bichat,  Meck- 
el, and  Beclard,  they  have  been  regarded  as 
forming  shut  sacs,  but  this  opinion  has  been 
impugned  by  Majendie,  Gordon,  Cruveilhier, 
Velpeau,  and  others,  and  as  the  question  is 
one  by  the  decision  of  which  our  pathological 
views  must  be  considerably  influenced,  it  will 
be  necessary  to  enter  into  the  discussion. 
It  is  affirmed  by  the  authors  last  mentioned, 
that  the  synovial  membrane  is  merely  ex- 
tended between  the  extremities  of  the  bones, 
in  the  form  of  a capsular  membrane,  and  does 
not  extend  over  the  surface  of  the  cartilage. 
The  arguments  which  they  advance  in  sup- 
port of  this  proposition  are  to  the  following 
effect: — 1,  Careful  dissection  does  not  sepa- 
rate from  the  surface  of  the  cartilage  any 
distinct  membrane  ; or,  if  a membrane  be 
raised  it  is  only  a thin  lamina  of  cartilage, 
which  is  made  to  assume  that  form.  2.  In 
inspecting  diseased  joints,  where  the  free  syn- 
ovial membrane  is  densely  injected,  the  car- 
tilaginous surface  retains  its  natural  colour 
and  healthy  aspect,  nor  can  delicate  injections 
be  made  to  pass  over  the  surface  of  the  car- 
tilage. 3.  If  the  joint  of  a living  animal  be 
freely  exposed  to  the  air,  the  cartilaginous 
surface  becomes  quite  dry,  while  the  synovial 
membrane  extending  between  the  bones  is 
moistened  by  its  natural  secretion.  4.  After 
disarticulations,  when  the  cartilaginous  sur- 
faces remain  exposed  to  view  for  many  days, 
no  morbid  change  developes  itself,  indica- 
tive of  the  presence  of  a synovial  mem- 
brane, and  the  cartilage  at  length  scales  off 
in  patches,  or  is  lost  amidst  a crowd  of  granu- 
lations. 

To  these  arguments  it  may  be  replied,  that 


the  synovial  membrane  covering  cartilages  is 
placed  under  circumstances  widely  different 
from  those  of  a membrane  expanded  between 
the  ends  of  bones.  Exposed  to  constant  pres- 
sure between  two  dense  structures,  it  must 
necessarily  have  a most  intimate  union  with 
the  tissue  over  which  it  is  spread,  and  the 
same  cause  must  forbid  the  development  in 
the  normal  state  of  vessels  sufficiently  large 
to  convey  red  blood.  We  have  an  example 
of  this  adaptation  of  structures  to  meet  par- 
ticular circumstances  in  the  change  which  the 
tunica  conjunctiva  assumes  when  it  is  ex- 
panded over  the  cornea.  An  analogous  ex- 
ample is  found  in  the  arachnoid  lining  the 
dura  mater,  which  from  the  comparative  in- 
frequency of  its  morbid  changes,  and  the 
closeness  of  its  union  with  the  fibrous  mem- 
brane to  which  it  is  superposed,  has  been 
affirmed  by  some  not  to  exist : though  the 
haemorrhage  which  sometimes  takes  place  be- 
tween the  two  tissues  as  pointed  out  by  Dr. 
Hodgkin ',  and  many  other  evidences,  are 
conclusive  proofs  to  the  contrary.  It  must 
be  granted,  therefore,  that  the  synovial  mem- 
brane, when  reflected  over  cartilage,  under- 
goes a great  modification,  but  the  following 
facts  tend  strongly  to  show  that  it  still 
exists : — 

1.  By  careful  dissection,  especially  after 
continued  maceration,  a membrane  can  be 
distinctly  raised  from  the  surface  of  the  carti- 
lage, thin  and  transparent  like  a serous  mem- 
brane, and  continuous  with  the  loose  synovial 
membrane  stretching  between  the  bones.  A 
more  easy  demonstration  is  effected  by  in- 
cising a layer  of  the  cartilage,  and  then  bend- 
ing it  back  until  the  base  by  which  it  remains 
attached  is  broken : it  will  still  hang  pendu- 
lous to  the  surface  of  the  joint,  and  if  it  be 
torn  away  cautiously,  a piece  of  membrane, 
half  an  inch  or  an  inch  long,  may  be  brought 
away  with  it.  It  cannot  be  supposed,  that 
this  membrane  is  a thin  layer  of  cartilage,  be- 
cause cartilage  being  made  up  of  perpendicu- 
lar fibres  attached  to  the  bone,  will  not  sepa- 
rate at  right  angles  to  its  fibre  or  “ across  the 
grain,”  and  also  because  the  membrane  thus 
demonstrated  is  so  flexible  that  it  may  be 
rolled  up,  and  again  spread  out,  which  would 
be  impossible  with  a layer  of  cartilage  how- 
ever thin.  “ The  existence  of  synovial  mem- 
brane or  cartilage,”  says  Sir  B.  Brodie,  “ may 
be  always  demonstrated  by  a careful  dissec- 
tion.” 

“ I am  convinced  by  dissection,”  says  Lar- 
rey2,  “that  a very  fine  and  delicate  prolonga- 
ation  of  the  internal  fold  of  the  synovial  cap- 
sule covers  the  articular  surface  of  the  carti- 
lage, to  which  this  membranous  pellicle  is  so 
intimately  united  that  we  can  detach  it  only 
with  the  greatest  difficulty  and  most  delicate 
dissection After  having  raised 

1 Hodgkin’s  Lectures  on  the  Morbid  Anatomy  of 
the  Serous  and  Mucous  Membranes,  vol.  i. 

2 Mdmoircs  dc  Campagncs  et  Chirurgic  Militairc, 
tom.  ii.  p.  425. 
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the  pellicle,  the  cartilage,  laid  bare,  offers 
rugosities.” 

2.  The  bursae  mucosae,  which  are  structures 
in  every  way  analogous  to  synovial  membranes, 
the  two  being  sometimes  continuous  and 
communicating  with  one  another,  as  Meckel 
has  pointed  out,  and  the  thecae  of  the  tendons, 
are  indisputably  shut  sacs. 

3.  We  occasionallysee,  in  examining  healthy 
joints,  an  extension  of  vessels  from  the  free 
synovial  membrane  for  a small  distance  over 
the  surface  of  the  cartilage.  In  examining 
the  knee-joint  of  an  adult  foetus  injected  with 
fine  size,  I could  distinctly  trace  a number 
of  injected  vessels  crossing  over  the  surface 
of  the  cartilage  nearly  half  way  to  the  centre 
of  the  articulating  surface  of  the  femur.  It  is 
admitted  by  Cruveilhier  and  Velpeau  that  it 
is  impossible  to  point  out  the  line  of  demarca- 
tion between  the  synovial  membrane  and  the 
uncovered  cartilage,  and  this  admission,  com- 
bined with  the  presence  of  vessels,  may  go 
far  to  show  that  no  such  line  of  demarcation 
exists. 

4.  If  we  appeal  to  morbid  appearances,  the 
evidence  is  equally  conclusive.  In  examining 
preparations  of  joints  in  which  the  cartilage  is 
still  entire,  it  is  impossible  not  to  be  struck 
with  the  shreds  of  membrane  which  are  seen 
hanging  from  the  cartilaginous  surface,  some- 
times light  and  flocculent,  like  floating  villi, 
at  other  times  broad  and  distinct.  Whether 
these  shreds  are  regarded  as  portions  of  syno- 
vial membrane,  or  as  false  membranes  result- 
ing from  inflammation  ; they  tend  to  prove 
the  same  point.  Again,  a cartilaginous  sur- 
face may  contract  adhesions.  Velpeau,  with- 
out attempting  to  account  for  the  phenomenon, 
affirms  that  after  disarticulation,  if  union  takes 
place  by  the  first  intention,  the  flaps  adhere 
to  the  surface  of  the  cartilage.  In  a case  of 
osteo-sarcoma,  affecting  the  lower  portion  of 
the  femur,  described  by  Sir  B.  Brodie,  the 
femoral  cartilage  was  found  to  be  expanded 
over  the  tumour,  and  in  several  places  to  have 
contracted  adhesions  to  the  cartilage  on  the 
head  of  the  tibia.  In  the  Museum  of  Guy’s 
Hospital  there  is  a preparation  in  which  the 
cartilage  of  the  patella  remains  entire  while  a 
fine  cellulo-membranous  adhesion,  nearly  an 
inch  in  length,  is  seen  stretching  from  it  to 
the  femur,  of  which  the  cartilage  has  been  re- 
moved by  ulceration.  Other  preparations 
show  the  same  phenomenon,  but  from  the 
ankylosis  being  closer,  not  with  the  same  in- 
disputable clearness.  Mr.  Mayo1  notices  a 
similar  appearance  in  a knee-joint  preserved 
in  the  King’s  College  Museum. 

Under  acute  inflammation,  red  vessels  are 
occasionally  developed  on  the  surface  of  the 
cartilage,  spreading  from  the  circumference  to 
the  centre,  exactly  as  the  vessels  of  the  con- 
junctiva covering  the  transparent  cornea,  be- 
come developed  under  similar  circumstances. 

“ In  inflammation  of  these  membranes,”  says 
Beclard 2,  “ their  redness,  which  at  length  bc- 

1 Mcd.-Chir.  Transactions,  vol.  xix. 

2 Anatomie  Generate. 


comes  perceptible,  extends  itself  upon  the 
circumference  of  the  cartilage,  gradually  be- 
coming less  as  we  approach  the  centre  of  the 
membrane,  identifying  itself  more  and  more 
with  the  cartilage  ; the  centre  itself  in  the 
end  is  penetrated  by  vessels,  but  the  carti- 
lage is  coloured  only  on  its  surface,  and  pre- 
serves in  its  substance  the  white  colour  natu- 
ral to  it.”  I have  never  seen  the  redness  ex- 
tending quite  to  the  centre,  but  I have  seen 
it  advancing  towards  that  point.  There  is 
a preparation  in  the  Guy’s  Museum  which 
shows  the  synovial  membrane  of  the  semi- 
lunar cartilages,  which  does  not  naturally 
carry  red  blood  densely  injected,  and  in  one 
of  the  cases  detailed  by  Mr.  Mayo ',  he  states 
that  the  vessels  of  the  synovial  membrane, 
covering  parts  of  the  cartilage  of  the  patella, 
the  inner  condyle  and  the  semi-lunar  carti- 
lages, were  filled  with  injection.  A few  simi- 
lar facts  will  complete  the  argument.  Hey,  a 
most  cautious  observer,  states2,  that  in  a case 
of  compound  dislocation  of  the  ankle-joint,  he 
distinctly  saw  granulations  arising  from  the 
cartilaginous  surface  of  the  astragalus.  In 
three  out  of  eight  cases  of  the  pulpy  degene- 
ration of  synovial  membrane  described  by  Sir 
B.  Brodie3,  the  alteration  had  extended  more 
or  less  completely  over  the  cartilaginous  sur- 
faces, the  cartilage  beneath  remaining  entire. 
Cruveilhier 4 himself,  states  that  he  has  seen 
fungous  granulations  arising  from  a cartila- 
ginous surface,  and  candidly  admits  his  in- 
ability to  account  for  the  phenomenon  con- 
sistently with  his  own  hypothesis.  Mr.  Mayo 
cites  a case  similar  to  that  detailed  by  Cru- 
veilhier. Lastly,  we  find  that  cartilage  be- 
comes yellow  in  icterus,  and  that,  in  those 
cases  of  gout  in  which  the  urate  of  soda  is 
copiously  deposited  in  the  interior  of  a joint, 
the  deposit  takes  place  not  merely  on  the 
free  synovial  membrane,  but  also  on  that 
covering  the  cartilage. 

I have  entered  at  length  into  the  discussion 
of  this  question,  not  only  because  it  is  in  itself 
of  great  importance,  but  also  as  it  is  inti- 
mately connected  with  some  other  disputed 
points  presently  to  be  brought  under  notice. 
The  facts  and  arguments  seem  pretty  conclu- 
sive, and  I proceed  to  point  out  that  the 
synovial  membrane  is  more  prone  to  disease 
than  any  other  articular  tissue.  It  is  sus- 
ceptible of  inflammation  in  all  its  forms. 
Cases  have  already  been  quoted  in  which  an- 
kylosis had  taken  place  between  the  cartila- 
ginous surfaces,  and  in  which,  consequently, 
there  had  been  adhesive  inflammation.  In 
the  first  case  cited,  and  in  Sir  B.  Brodie’s 
work,  there  was  found  a thin  flake  of  coagu- 
lated lymph  about  the  size  of  a half  crown- 
piece  effused  from  the  inner  surface  of  the 
synovial  membrane  ; and  the  author  states 
that  he  has  seen  several  cases  in  which  there 
was  every  reason  to  believe  that  inflammation 

1 Med.-Chir.  Transactions,  vol.  xix. 

2 Practical  Observations,  &c. 

3 Brodie  on  the  Diseases  of  Joints. 

1 Archives  Generates  do  Medecine,  1824. 
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had  produced  adhesions  more  or  less  extensive 
of  tlie  reflected  folds  of  the  membrane  to  each 
other,  and  has  occasionally  observed  such 
partial  adhesions  as  may  be  supposed  to  have 
arisen  from  inflammation  at  some  former 
period.  This  phenomenon,  however,  is  not 
of  very  common  occurrence.  More  frequently 
we  meet  with  an  inflammation  attended  with 
copious  secretion  of  altered  synovia.  This 
may  assume  the  most  mild  form,  revealing 
itself  only  by  swelling,  a feeling  of  fluctuation 
when  the  joint  is  pressed  upon,  and  a very 
slight  degree  of  weakness  and  uneasiness  in 
the  limb.  This  state  constitutes  what  is  com- 
monly termed  hydrops  articuli.  By  the  sur- 
geons of  the  last  age  it  was  classed  as  a dis- 
tinct disease,  but  no  good  reason  can  be 
assigned  for  excluding  it  from  among  the 
forms  of  synovitis.  In  a more  decided  state 
of  inflammation,  the  swelling  of  the  joint  is 
less  notable,  but  the  pain  is  greater  though 
still  not  severe,  and  unless  checked,  the 
disease  slowly,  but  certainly,  proceeds  to  at- 
tack every  other  tissue  in  the  joint,  and  pro- 
duces the  most  complete  and  remediless  dis- 
organization. Between  this  chronic  form  and 
the  most  acute,  the  inflammation  may  assume 
various  shades  of  severity,  which  have  been 
most  clearly  and  graphically  sketched  by  Mr. 
Key,  in  the  Med.-Chir.  Transactions.  The 
various  forms  blend  into  each  other  so  imper- 
ceptibly, and  one  may  so  rapidly  pass  into 
the  other,  (the  most  chronic  into  the  most 
acute,  or  vice  versa,)  that  it  is  impossible  to 
draw  any  clear  lines  of  distinction  between 
them.  In  the  most  acute  form,  the  disease 
may  entirely  and  permanently  cease  after  the 
lapse  of  a short  time,  as  we  occasionally  see 
in  traumatic  synovitis  occurring  in  a healthy 
subject ; or  it  may  subside  into  a chronic 
action,  continuing  for  months  or  years,  always 
liable  to  become  again  acute,  and  to  involve 
the  surrounding  structures  ; or  it  may  take 
on  a suppurative  form,  producing  speedy  ul- 
ceration of  the  membrane,  and  placing  the 
patient’s  life  and  limb  in  imminent  peril. 

Sir  Benjamin  Brodie  has  described  as  some- 
thing distinct  from  inflammatory  action,  and 
corresponding  to  the  heterologue  deposits, 
such  as  cancer  and  tubercle,  a pulpy  degene- 
ration of  the  synovial  membrane.  The  sym- 
ptoms which  usher  in,  and  accompany  this 
disease,  and  the  course  which  it  pursues,  bear 
a close  resemblance  to  chronic  synovitis.  I 
have  in  one  instance  seen  appearances  pre- 
cisely similar  to  those  described  by  Sir  Ben- 
jamin. The  synovial  membrane  passing  from 
bone  to  bone,  and  forming  the  mucous  liga- 
ments, was  thickened  to  about  the  third  of 
an  inch,  firm  and  elastic,  of  a light  yellow 
colour,  chequered  by  white  striae.  In  this 
case,  the  history  and  symptoms  appeared  to 
indicate  that  the  disease  had  commenced  in 
the  bone,  and  this  was  confirmed  in  a great 
measure  by  the  state  of  the  bones  and  carti- 
lage discovered  on  examining  the  limb  after 
amputation.  Until  some  further  light  is 
thrown  upon  the  subject,  it  may  be  allowable 


to  include  the  disease  among  the  forms  of 
synovitis.  The  synovial  membrane  may, 
however,  be  the  seat  of  very  distinct  hetero- 
logue formations,  as  will  be  seen  by  a refer- 
ence to  the  article  “Diseases  of  Synovial 
Membrane.” 

Along  with  the  diseases  of  the  synovial  mem- 
brane itself,  it  will  be  most  in  accordance  with 
the  practice  of  modern  pathologists  to  mark 
the  diseases  incident  to  the  sub-synovial  cel- 
lular tissue.  This  tissue,  of  which  the  exist- 
ence between  the  cartilage  and  its  lining 
membrane  is  only  inferred  from  analogy,  is 
very  fully  developed  around  the  other  por- 
tions of  the  synovial  capsule.  It  shares  in 
the  inflammation  of  the  membrane  to  which  it 
is  attached,  and,  becoming  infiltrated  with 
lymph,  tends  materially  to  produce  the  thick- 
ened state  of  the  synovial  membrane  com- 
monly observed  in  diseased  joints.  The  most 
interesting  light,  however,  in  which  it  can  be 
regarded,  is  as  the  nidus  in  which  are  deve- 
loped the  loose  cartilages  of  joints  which  have 
so  long  engaged  the  attention  of  pathologists. 
The  union  of  many  observations  has  now  fur- 
nished a tolerably  clear  account  of  the  origin 
of  these  bodies.  They  are  rarely,  if  ever, 
purely  cartilaginous,  but  are  composed  of  a 
mass  of  bone  covered  with  a layer  of  carti- 
lage. They  seem  to  originate  in  some  com- 
paratively slight  and  local  inflammation  of  the 
sub-synovial  cellular  tissue.  In  all  the  cases 
related  by  Hey,  their  formation  had  been 
preceded  by  a sprain  or  contusion  of  the 
joint  in  which  they  occurred,  aud  some  other 
observers  have  noticed  the  same  antecedence. 
M.  Velpeau  supposes1  that  this  accident  had 
determined  a slight  extravasation  of  blood 
in  the  cellular  tissue,  and  that  this  extrava- 
sated  blood  becomes  organized ; but  facts  are 
yet  wanting  to  show  the  possibility  of  such  a 
process,  and  it  is  more  in  accordance  with 
known  pathological  phenomena  to  suppose 
that  an  effusion  of  plastic  lymph  takes  place, 
which  becomes  penetrated  by  the  vessels  of 
the  surrounding  parts.  Remaining  in  this 
situation,  they  gradually  assume  the  osteo- 
cartilaginous character.  Analogies  to  this 
transformation  may  be  found  in  the  cartilagi- 
nous patches  frequently  met  with  on  the  sur- 
face of  the  liver  and  spleen,  in  the  large 
osseous  masses  which  form  behind  the  pleura 
after  an  old  pleuritis,  and  in  the  plates  of  car- 
tilage which  are  observed  at  times  on  the 
attached  surface  of  the  arachnoid.  The  car- 
tilaginous incrustation  which  covers  them 
furnishes  an  example  of  the  very  curious  and 
interesting  law  pointed  out  by  Dr.  Hodgkin2, 
that  the  character  of  a new  product  is  in- 
fluenced by  the  character  of  surrounding  parts. 
They  have  been  found  by  many  observers  in 
this  situation  lying  beneath  the  synovial  mem- 
brane. Protruding  this  membrane  before 
them  like  a hernial  sac,  they  impinge  upon 
the  articular  cavity,  at  first  attached  by  a 

1 Anatomic  Chirurgicale. 

2 Lectures  on  the  Morbid  Anatomy  of  the  Mucous 
and  Serous  Membranes,  vol.  i.  London,  1836. 
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broad  base,  which  gradually  becomes  narrower, 
until  it  is  reduced  to  a slender  peduncle,  after 
which  the  connexion  is  speedily  broken  and 
the  body  becomes  loose  in  the  joint.  This 
process  has  been  traced  through  all  its  stages. 
Sir  B.  Brodie  has  seen  them  covered  by  the 
synovial  membrane.  Begin1  states  that  he 
has  met  with  them  sometimes  lying  beneath 
the  capsule,  and  scarcely  projecting  into  the 
joint,  at  other  times  hanging  by  a long  and 
slender  peduncle.  In  the  Museum  at  Guy’s 
Hospital,  is  a preparation  which  shows  four  of 
these  bodies  in  the  elbow  ; two  appear  to 
have  been  lying  loose,  but  the  other  two  are 
attached  to  the  synovial  membrane  by  slender 
filaments.  In  Cruveilhier’s  ninth  Livraison,  a 
very  beautiful  plate  is  given  in  which  these 
bodies  are  figured  in  the  knee-joint.  Two 
small  ones  are  lying  beneath  the  synovial 
membrane  without  producing  much  protru- 
sion ; a third  is  more  prominent,  and  pushes 
forwards  the  membrane  distinctly ; while  a 
fourth,  just  ready  to  be  detached,  is  hanging 
into  the  cavity  by  a long  and  delicate  pedicle. 
The  subject  of  loose  cartilages  may,  therefore, 
in  consistence  with  the  guidance  of  a sound 
pathology,  be  considered  along  with  the  dis- 
eases of  synovial  membrane. 

From  the  synovial  membrane,  I proceed  to 
the  only  tissue  which  yet  remains  to  be  con- 
sidered. 

5.  Cartilage. — Articular  cartilage  presents 
itself  in  two  forms,  either  synarthrodial,  such 
as  is  met  with  between  the  sutures  of  the  cra- 
nium, or  diarthrodial,  as  it  occurs  in  the  more 
complex  articulations.  In  this  latter  form,  it 
is  found  to  be  a dense,  very  elastic  substance, 
intimately  connected  by  one  surface  to  the 
head  of  the  bone,  and  on  the  other  lined  by  a 
synovial  membrane.  After  long  maceration, 
it  is  found  to  consist  of  straight  and  parallel 
fibres,  arising,  says  Dr.  Hunter2,  from  the 
bone  like  the  pile  of  velvet.  Its  organization 
is  probably  inferior  to  that  of  any  other  tissue. 
Nerves  have  not  been  traced  into  its  struc- 
ture, nor  in  the  healthy  state  red  vessels. 
“ The  cartilages,”  says  Meckel 3,  “ do  not  re- 
ceive vessels  which  convey  red  blood,  although 
in  cutting  them  we  frequently  perceive  dis- 
tinct vessels  in  their  substance.”  From  some 
observations  recorded  by  two  careful  anato- 
mists, W.  and  T.  Arnold,  in  the  Physiological 
Journal  of  Tiedemann  and  Treviranus,  it 
appears  that  in  the  foetus  of  the  fourth,  fifth, 
and  seventh  months,  the  articular  and  perma- 
nent cartilages  consist  of  numerous  granules. 
The  temporary  cartilages  exhibit  the  same 
structure,  but  in  particular  points  arc  more 
closely  approximated.  These  points  are  more 
distinct  as  ossification  advances.  In  adults, 
they  state  that  cartilage  appears  to  be  a white 
mass  composed  of  granules  irregularly  heaped 
together.  These  masses  contain  interspaces 

1 Dictionnairc  de  Medecine  ct  Chirurgie  Pratique, 
Art.  Corps  Etrangcrs. 

2 Hunter  on  the  Structure  and  Diseases  of  Articu- 
lar Cartilage.  Phil.  Trans,  vol.  xlii. 

3 Meckel’s  General  and  Descriptive  Anatomy. 


which  are  for  the  most  part  four,  five,  or  sex- 
angular,  but  irregular,  and  sometimes  more 
of  a rounded,  ova),  or  other  form. 

I have  been  more  particular  than  I should 
otherwise  have  been  in  describing  the  gene- 
ral anatomy  of  cartilage,  because  Messrs. 
Velpeau  and  Cruveilhier,  the  one  the  most 
learned  surgeon,  the  other  the  most  eminent 
pathologist  in  France1,  have  adopted  the 
opinion  that  the  articular  cartilage  is  a mere 
epidermic  crust,  endowed  with  no  organic 
life,  and  hence  insusceptible  of  disease. 

These  novel  opinions  are  supported  by 
some  plausible  arguments,  and  as  the  influence 
which  they  are  calculated  to  exert  on  our 
pathological  views  is  of  great  consequence,  it 
will  be  necessary  to  enter  into  an  examination 
of  them.  The  doctrine  was  first,  I believe, 
propounded  by  Cruveilhier,  in  a paper  read 
before  the  Philomathie  Society,  in  the  latter 
part  of  the  year  1823,  and  published  in  the 
Archives  Generales  for  February,  1824.  The 
arguments  which  he  adduces  are  to  the  follow- 
ing effect : — 

1.  Lay  bare  an  articulation  : treat  the  car- 
tilage violently  by  pulling,  pinching,  cutting, 
or  tearing  it ; and  it  will  evince  no  signs  of 
inflammation,  nor  will  there  be  the  smallest 
pain  produced. 

2.  If  the  spongy  extremity  of  a bone  be 
perforated  by  a piercing  instrument,  or  a 
heated  iron,  and  the  cartilage  bruised  or  sim- 
ply touched,  without  the  application  of  any 
force  to  destroy  its  texture,  still  the  result  is 
the  same  ; nothing  ensues  but  elimination  or 
absorption. 

3.  Where  necrosis  takes  place,  though  fre- 
quently a very  thin  lamina  of  living  bone 
separates  the  dead  bone  from  the  cartilage, 
the  cartilage  remains  sound. 

4.  Cartilages  laid  bare  in  disarticulations, 
either  fall  off  or  do  not  become  attached  to 
the  soft  parts. 

5.  Cartilage,  when  broken  or  divided  in  its 
continuity,  does  not  offer  any  token  of  repara- 
tive effort. 

6.  In  reading  the  accounts  of  the  dissections 
of  diseased  joints,  we  generally  find  the  strik- 
ing clearness  and  healthy  appearance  of  the 
cartilage  contrasted  with  the  extent  of  the 
surrounding  lesions. 

7.  In  ankylosis,  the  cartilage  is  invariably 
removed. 

These  arguments  are  in  the  main  repeated 
by  M.  Velpeau,  in  his  Anatomie  Chirurgicale. 
The  cartilage,  he  says,  being  only  an  incrus- 
tation without  organic  web,  cellular  tissue, 
vessels,  nerves,  or  marrow,  the  whole  thick- 
ness of  the  cartilage  enjoys  no  sensibility. 
Hence,  it  cannot  be  the  primitive  seat  of  any 
malady.  It  never  inflames  nor  suppurates. 
The  cellular  patches  which  we  sometimes  ob- 
serve over  the  whole  surface  of  the  cartilage 
are  foreign  to  it.  They  spring  from  the 

1 The  views  of  these  gentlemen  may  be  found  in 
the  Archives  Generales  de  Medecine,  vol.  iv.  1824. 
Dictionnairc  de  Medecine  et  Chirurgie  Pratique,  art. 
Articulations.  Anatomie  Chirurgicale,  par  Velpeau. 
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osseous  substance.  Sometimes  they  are 
shown  at  once  upon  the  cartilaginous  patches 
which  they  have  raised  ; at  other  times,  they 
cross  over  from  the  circumference  to  the 
centre,  but  the  cartilage  always  disappears 
before  them  without  ever  contributing  to  pro- 
duce them.  After  disarticulations,  the  carti- 
lages will  remain  in  contact,  with  dressings, 
for  many  days  without  undergoing  any  morbid 
change.  They  fall  off  by  patches,  or  disap- 
pear in  the  midst  of  vascular  layers  of  mem- 
brane, but  never  show  any  trace  of  synovial 
membrane,  softening,  vascularity,  thickening, 
or  any  other  morbid  lesion : a true  epidermis 
of  the  bones,  they  retain  merely  the  charac- 
ters of  a protecting  crust,  entirely  inorganic, 
and  susceptible  only  of  physical  and  chemical 
lesions.  No  ankylosis  can  take  place  until 
the  cartilage  is  removed. 

Of  the  facts  and  arguments  here  adduced, 
some  are  most  undoubtedly  mistakes  ; while 
others,  though  true  in  themselves,  are  expli- 
cable on  another  principle  than  the  absence 
of  vitality.  To  the  former  class  belongs  the 
assertion  made  by  Cruveilhier,  and  repeated 
by  Velpeau,  that  ankylosis  can  never  take 
place  until  the  cartilages  are  removed.  In  a 
former  part  of  this  article,  I have  cited  ex- 
amples in  which  distinct  bands  of  adhesion, 
constituting  soft  anchylosis,  are  attached  to 
the  cartilaginous  surface,  and  I have  also  cited 
the  concurrent  testimony  of  Brodie  and  Mayo 
to  the  same  purport.  The  proposition  laid 
down  by  Cruveilhier,  that  after  disarticula- 
tion the  flap  does  not  adhere  to  the  cartilagi- 
nous surface,  is  refuted  by  Velpeau  himself, 
who  even  chides  Beclard  for  asserting  the 
contrary.  The  affirmation  of  Velpeau,  that 
the  cartilages  never  swell,  soften,  or  exhibit 
any  morbid  lesion,  is  equally  incorrect,  as  I 
shall  presently  show ; and  not  less  fallacious  is 
the  assertion  of  Cruveilhier,  that  when  a 
solution  of  continuity  takes  place,  the  cartila- 
ges show  no  trace  of  reparative  action.  On 
the  contrary,  if  a divided  cartilage,  whether 
articular  or  sterno-costal,  be  examined  some 
time  after  the  division  has  been  made,  a tissue, 
not  indeed  cartilaginous,  but  more  allied  to 
ligament,  will  be  found  uniting  the  incised 
surfaces  and  closely  adherent  to  each.  To 
the  remaining  arguments  adduced,  which  are 
drawn  entirely  from  the  persistent  character 
of  cartilage  and  the  slowness  with  which  it 
takes  on  any  morbid  action,  it  may  be  replied 
that  this  tissue  is  unquestionably  of  low  or- 
ganization, and  presents  few  changes,  but  that 
if  one  single  example  of  morbid  change  can 
be  satisfactorily  established,  the  whole  argu- 
ment on  their  part  falls  to  the  ground. 

It  is  true  that  cartilage  may  be  lacerated 
and  bruised  without  the  production  of  any  of 
the  ordinary  signs  of  inflammation,  heat,  red- 
ness, pain,  and  swelling ; but  the  ligaments 
and  tibro-cartilages,  both  of  which  are  con- 
fessedly endowed  with  vitality,  may  be  treated 
in  the  same  way,  and  the  former  will  at  the 
time  evince  no  sensibility,  while  the  latter 
will  not  present  any  traces  of  inflammation 
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more  distinct  than  those  evinced  by  carti- 
lage. 

The  following  considerations  may  also  be 
urged  as  directly  contravening  the  views  of 
Messrs.  Velpeau  and  Cruveilhier. 

1.  It  is  difficult  to  conceive  how  the  carti- 
lage, if  merely  inorganized  matter,  can  keep 
pace  with,  and  undergo,  changes  correspond- 
ing to  the  gradual  development  of  the  ani- 
mal. Adapted  in  infancy  to  the  small  size  of 
the  articular  surfaces,  it  augments  in  bulk  and 
expansion  as  life  advances.  Though  exposed 
to  constant  pressure  and  a degree  of  friction 
which  no  inorganic  substance  with  which  we 
are  acquainted  could  endure  without  sensible 
diminution,  it  maintains  its  form  and  volume 
uninjured.  As  life  advances,  it  undergoes 
changes  corresponding  to  those  observed  in 
other  tissues.  In  the  foetus  soft,  muciform, 
and  transparent ; in  the  infant  still  transparent, 
soft,  and  but  slightly  elastic ; in  more  mature 
years  assuming  the  dense,  hard,  and  elas- 
tic character  by  which  it  is  commonly  known ; 
it  becomes  in  old  age,  yellow,  more  dry  and 
opake,  less  flexible,  less  elastic,  loaded  with  a 
greater  portion  of  earthy  matter,  and  some- 
times in  the  end  completely  ossified.  Surely 
these  circumstances  tend  to  show  that  a pro- 
cess of  nutrition  is  constantly  going  on, — ob- 
scure, indeed,  to  our  perceptions,  but  which 
we  ought  not  to  deny  simply  because  we  can- 
not comprehend. 

2.  From  this  point  of  view  let  us  turn  to 
consider  the  evidence  deducible  from  tissues 
identical  with,  or  closely  analogous  to,  articu- 
lar cartilage.  Beclard  and  the  majority  of 
anatomists  assert  that  in  the  foetus  the  articu- 
lar is  distinctly  separate  from  the  temporary 
cartilage,  but  an  actual  examination  of  foetal 
limbs  w’ill  showr  that  his  observation  is  by  no 
means  universally  correct.  In  the  full-grown 
foetus,  except  w'here  the  process  of  ossification 
is  very  far  advanced,  I,  and  others  with  me, 
have  several  times  failed  in  discovering  any 
actual  line  of  demarcation,  and  even  when 
ossification  is  advancing,  the  temporary  carti- 
lage interposed  between  the  vessels  and 
around  the  osseous  spots,  has  precisely  the 
diaphanous  gelatinous  appearance  which  is 
seen  at  the  extremity  of  the  bone.  The  minute 
observations  of  the  Arnolds,  already  quoted, 
tend  to  the  same  conclusion.  If,  therefore, 
the  tissues  be  so  clearly  correspondent,  is  it 
not  reasonable  to  infer  wrhen  the  one  is  mani- 
festly endowed  with  life,  that  the  other  pos- 
sesses the  same  attributes?  Again,  the  carti- 
lages of  the  ribs,  and  the  thyroid  and  cricoid 
cartilages,  which  so  closely  resemble  articular 
cartilage  in  physical  properties  and  intimate 
structures,  betray  evident  tokens  of  vitality. 
They  are  invested  by  a distinct  membrane  ; 
after  division  they  reunite,  and  as  life  advances, 
they  are  frequently  the  seat  of  accidental 
ossifications.  At  the  period  of  puberty,  the 
thyroid  cartilage  undergoes  a manifest  and 
extraordinary  change,  which  argues  a great 
activity  of  nutrition,  and  every  surgeon  has 
seen  ulceration  of  this  structure,  following 
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syphilis  treated  by  mercury.  Here,  there- 
fore, the  argument  from  analogy  has  great 
cogency,  and  the  morbid  changes  which  the 
fibro-cartilages  undergo  furnish  additional  evi- 
dence of  the  same  character. 

3.  The  conclusions  deducible  from  morbid 
anatomy  are  still  more  striking  and  decisive. 
It  is  true  that  the  effects  of  diseased  action 
are  not  displayed  in  articular  cartilage  in  the 
same  way  as  in  most  other  parts,  but  it  must 
be  remembered  that  the  phenomena  of  ulcer- 
ation vary  with  the  varying  tissues  in  which 
they  are  manifested.  Whatever  view  we  may 
adopt  of  the  ulcerative  process,  the  fact  will 
remain  the  same,  that  this  action  goes  on  in 
cartilage.  Very  frequently,  on  opening  a 
joint,  we  find  the  cartilage  removed  at  some 
points,  and  the  bone  exposed;  around  the 
margins  of  this  denudation  the  cartilage  is  seen 
to  be  distinctly  softened,  a little  swollen,  and 
bevelling  down  upon  the  bone ; while  in  other 
parts  the  same  process  has  produced  slight 
pits  and  fossae  on  the  surface,  not  yet  extend- 
ing to  the  osseous  structure.  I have  several 
times  distinctly  and  carefully  noticed  this  ap- 
pearance, which  is  inexplicable  on  any  other 
supposition  than  that  the  process  commences 
in  the  cartilage  itself,  and  its  occurrence  has 
been  confirmed  by  the  testimony  of  other  ob- 
servers, among  whom  I may  cite  Brodie,  Hey, 
Mayo,  and  Wickham.  In  other  cases,  as 
Beclard  and  many  others  testify,  we  find  the 
cartilage  not  having  as  yet  undergone  any 
actual  destruction,  but  softened  or  even  pulpy, 
and  hanging  in  villous  fibres,  or  fringed  brush- 
like projections  into  the  cavity  of  the  joint. 

In  the  Dictionnaire  de  Medecine  et  Chi- 
rurgie  Pratique,  Cruveilhier  himself  describes 
this  state  of  things,  and  candidly  avows  his 
inability  to  account  for  it,  unless  by  a process 
instituted  within  the  substance  of  the  carti- 
lage itself.  Another  statement  made  by  Cru- 
veilhier, in  his  ninth  Livraison,  to  the  effect 
that  after  gout  he  has  found  the  urate  of  soda 
deposited  not  merely  on  the  free  surface,  but 
in  the  very  substance  of  articular  cartilage,  is 
equally  irreconcileable  with  the  opinion  that 
this  tissue  enjoys  no  organic  life.  In  the  Mu- 
seum of  Guy’s  Hospital  there  is  an  interesting 
preparation  of  the  hip-joint,  in  which  ulcera- 
tion is  seen  to  be  proceeding  at  the  edges  of 
the  femoral  cartilage,  and  in  the  neighbour- 
hood of  the  ligamentum  teres.  At  a little 
distance  from  this  ulceration  are  seen  two  or 
three  much  raised  button-like  projections,  not 
having  the  fibrous  brush-like  appearance  al- 
ready described,  but  of  uniform  surface,  and 
closely  resembling  the  protrusion  which  takes 
place  of  the  semifluid  centre  of  the  interver- 
tebral substance,  when  the  bodies  of  two  ver- 
tebrae are  separated.  Around  these  projec- 
tions the  cartilage  is  entire.  I am  at  a loss 
to  account  for  this  appearance,  and  have  never 
seen  anything  precisely  similar ; but  the 
conclusion  to  be  drawn  from  it,  that  the  tissue 
in  which  it  occurs  must  be  organized,  is  un- 
deniable. In  fine,  it  may  be  added,  that 
Brodie  and  Mayo  concur  in  asserting  that  in 


cases  where  ulceration  of  cartilages  has  been 
consequent  to  articular  osteitis  they  have  re- 
peatedly seen  red  vessels  passing  into  the 
substance  of  the  cartilage. 

From  this  mingled  series  of  analogies  and 
facts  may  be  deduced  the  conclusion  that  the 
articular  cartilage  is  a living  tissue,  susceptible 
of  morbid  action,  and  amenable  to  the  same 
great  laws  of  life  which  preside  over  every 
other  portion  of  the  frame.  There  yet  re- 
mains to  be  noticed  a doctrine  connected  with 
the  ulceration  of  cartilage,  similar  in  some 
points  to  that  advanced  by  Cruveilhier  and 
Velpeau,  as  it  is  founded  on  the  confessedly 
low  organization  of  this  structure,  but  incom- 
parably better  supported  by  facts  and  argu- 
ments. I allude  to  the  ingenious  and  original 
views  propounded  by  Mr.  Key  in  a paper  on 
the  Ulcerative  Process  in  Joints,  published 
some  years  ago,  in  the  Med.-Chir.  Trans.,  and 
subsequently  supported  by  further  observa- 
tions transmitted  to  the  public  through  the 
same  medium.  Very  erroneous  views  have 
been  entertained  with  respect  to  these  opinions, 
and  I shall  seek  to  state  them  as  concisely  and 
clearly  as  possible.  Mr.  Key  admits  that 
primary  ulceration  of  the  cartilage  may,  and 
does,  occur,  but  contends  that  the  removal  of 
cartilage,  which  takes  place  consecutively,  to 
synovitis,  or  osteitis,  is  not  an  ulcerative  act 
commencing  in  the  cartilage,  but  a process  of 
absorption  set  up  by  the  surrounding  pre- 
viously affected  tissues,  for  the  removal  of  a 
body  obstructive  to  the  process  of  ankylosis 
by  which  a disorganized  joint  is  repaired. 

To  show  that  such  a process  may  be  car- 
ried on  by  the  vessels  of  one  tissue  upon 
another,  Mr.  Key  cites  the  case  of  a necrotic 
bone  in  which  the  portions  of  sequestra  corre- 
sponding to  the  cloacae  in  the  new  shell  are 
found  smooth  and  entire,  while  those  com- 
pletely surrounded  by  the  regenerated  bone 
are  worm-eaten,  in  consequence  of  absorption 
instituted  by  the  villous  fringes  prolonged 
from  the  interior  of  the  living  case.  The 
other  arguments  urged  by  Mr.  Key  are  prin- 
cipally as  follows  : — cartilage  is  of  such  low 
organization,  that  absorption  can  scarcely  be 
supposed  to  take  place  within  its  structure. 
After  synovitis,  and  where  ulceration  of  car- 
tilage has  occurred,  this  process  is  generally 
found  to  have  commenced  at  the  margins  of 
the  cartilage,  and  vascular  prolongations  from 
the  synovial  membrane  are  found  loosely  at- 
tached to  the  ulcerating  spots.  A similar 
state  of  things  is  observed  in  those  cases  where 
grooves  are  formed  along  the  cartilaginous 
surface.  To  these  grooves  a highly-injected 
and  newly-developed  false  membrane  accu- 
rately applies.  Where  ulceration  follows 
osteitis,  the  cartilage  is  first  removed  on  its 
attached  surface ; and  where  this  process  of 
removal  is  going  on,  a vascular  membrane  is 
found  to  have  shot  up  from  the  surface  ol  the 
bone. 

I am  ready  to  confess  that  the  preparations 
adduced  by  Mr.  Key  in  support  of  these 
views  are  very  striking,  and  that  the  principle 
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of  absorption,  by  tbe  vessels  of  another  tissue, 
would  solve  some  difficulties  in  the  pathology 
of  cartilage  ; but  there  is  reason  for  believing 
that  greater  difficulties  would  follow  its  adop- 
tion. In  the  first  place,  as  to  the  example  of 
a necrotic  bone,  it  must  be  remembered,  that 
facts  are  still  wanting  to  prove  the  possibility 
of  the  absorption  of  a foreign  solid  body,  such 
as  a dead  bone,  by  living  vessels.  Bullets 
and  shot  remain  for  years  imbedded  in  the 
body  without  undergoing  any  perceptible 
change  ; and  dead  bones  have  been  inserted 
into  the  medullary  canal  of  living  bones,  have 
remained  there  for  years,  and  on  examination 
have  been  found  entire.  Indeed,  it  occasion- 
ally happens,  that  the  whole  of  the  dead  shaft 
of  a bone,  whether  opposed  to  cloacae  or  not, 
preserves  its  smoothness  ; and  the  more  com- 
mon occurrence  of  an  irregular  surface,  smooth 
at  one  place  and  worm-eaten  at  another,  may 
be  accounted  for  by  the  fact  which  has  been 
clearly  established  by  Weidmann  in  his  erudite 
and  masterly  Treatise  on  Necrosis,  that  often 
the  centre  of  the  shaft  does  not  perish,  but  the 
bone  dies  irregularly.  If,  however,  it  were  ad- 
mitted, that  this  process  of  absorption  does 
take  place  in  necrosis,  the  argument,  though 
rendered  more  probable,  would  still  be  incon- 
clusive, inasmuch  as  there  is  a want  of  ana- 
logy between  dead  bone  and  living  cartilages. 
The  difficulty  would  still  remain,  that  we  know 
of  no  instance  in  which  the  vessels  of  one  tis- 
sue, or  of  a newly  developed  membrane,  are 
employed  to  effect  the  destruction  of  another 
tissue.  And  the  argument  may  be  pushed 
still  further.  It  has  been  already  established, 
that  the  cartilage  is  invested  by  a synovial 
membrane.  In  those  cases  in  which  the  ab- 
sorption is  said  to  commence  on  the  free  sur- 
face, as  in  synovitis,  the  vessels  which  carry 
on  the  process  must  make  their  first  ravages 
on  the  membrane.  If,  therefore,  the  opinion 
combated  be  adopted,  we  shall  have  here  the 
anomalous  spectacle  of  a suicidal  membrane 
prolonging  its  vessels,  or  throwing  out  a new 
membrane  to  effect  its  own  annihilation  ; like 
the  fabled  scorpion,  girt  with  fire,  that  turns  its 
venom  inwards,  and  perishes  self-destroyed. 

The  argument  drawn  from  the  common 
commencement  of  ulceration  at  the  margin  of 
the  cartilage,  will  apply  equally  to  another 
view  of  the  process  by  which  this  is  effected. 
If,  as  there  are  many  reasons  for  believing, 
the  destruction  of  the  cartilage  commences 
bv  an  inflammation  propagated  to  it,  from  the 
inflamed  synovial  membrane,  in  obedience  to 
the  law  of  morbid  action  which  so  frequently 
connects  pleuritis  with  pneumonia,  and  which 
reveals  to  the  practised  surgeon  the  state  of  a 
hernial  sac  by  the  state  of  its  investments, 
then  it  is  easy  to  perceive  why  that  portion 
of  the  cartilage  which  is  in  closest  proximity  to 
the  inflamed  membrane  should  first  be  affected. 
In  a similar  way  the  vascular  prolongations 
which  are  found  in  the  interior  of  a joint  may 
be  shown  to  be  simply  the  ordinary  results  of 
inflammation,  and  not  necessarily  endowed 
with  powers  unknown  in  any  other  organ. 
These  vascular  fringes  are  of  two  sorts — somc- 
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times  abnormal  developments  of  the  synovial 
tissue,  at  other  times  actual  productions  of  a 
new  membrane.  In  the  first  case,  the  folds 
or  reduplications  which,  as  w as  observed  in 
the  brief  sketch  of  the  anatomy  of  synovial 
membranes,  are  frequently  seen  in  the  inte- 
rior of  a joint,  and  most  commonly  at  the 
margin  of  the  cartilage,  become,  under  inflam- 
mation, excessively  tumid  and  injected,  and 
overlap  the  cartilage,  exactly  as  in  pannus  or 
pterygium,  the  conjunctiva  becomes  enor- 
mously developed,  in  consequence  of  inflam- 
mation. In  the  second  case,  where  a new 
membrane  is  thrown  out,  wre  have  a state  pre- 
cisely similar  to  that  which  is  every  day  seen 
in  the  serous  membranes,  when  coagulable 
lymph  is  effused,  and  being  permeated  by  the 
vessels  of  the  neighbouring  parts,  acquires 
organization.  It  may  be  farther  observed, 
that  ulceration  of  cartilage  follows  synovitis 
in  joints  which,  from  their  form  and  construc- 
tion, seem  scarcely  capable  of  admitting  the 
prolongation  of  vascular  fringes  between  the 
articular  surfaces  ; as,  for  example,  the  wrist 
and  tarsal  joints.  In  fine,  since  in  the  inter- 
vertebral substance,  which  is  scarcely,  if  at 
all,  superior  in  vitality  to  articular  cartilage, 
ulceration  may  go  on,  though  no  synovial 
membrane  is  involved ; and,  since  it  is  ad- 
mitted, that  ulceration  of  cartilage  may  occur 
as  a primary  affection,  does  it  not  seem  fair  to 
conclude,  that  the  removal  of  this  tissue,  when 
occurring  as  the  secondary  effect  of  adjacent 
lesion,  is  self-effected,  and  does  not  require 
the  intervention  of  a process  different  from 
any  which  is  known  to  occur  in  other  positions 
of  the  frame  ? 

If  the  opinions  now  advocated  be  correct, 
the  account  which  may  be  given  of  the  dis- 
eases incident  to  articular  cartilage  is  brief. 
There  seems  to  be  no  intermediate  stage  be- 
tween inflammation  and  ulceration,  unless  wre 
are  to  regard  as  such  the  slightly  swrollen  and 
softened  state  in  which  cartilage  is  sometimes 
found  around  an  ulcerating  spot.  To  avoid 
the  necessity  of  a needless  periphrasis,  the 
term  chondritis  will  be  employed  to  designate 
this  morbid  condition.  The  tissue  may  be 
either  primarily  or  secondarily  affected.  When 
primarily  affected,  the  ulcerating  process  some- 
times goes  on  for  a long  period  without  in- 
volving any  other  structure,  but  more  com- 
monly the  surrounding  parts  speedily  partici- 
pate in  the  lesion,  synovitis  makes  its  appear- 
ance, the  bone  becomes  inflamed,  and  at 
length  the  malady  terminates,  either  in  the 
establishment  of  ankylosis,  or  in  the  entire 
disintegration  of  the  organ,  demanding  ampu- 
tation or  excision.  When  secondarily  af- 
fected, the  cartilage  takes  on  a diseased  action 
in  consequence  of  the  spread  of  inflammation 
from  the  seat  of  the  primary  lesion  to  the 
contiguous  parts.  If  that  primary  lesion  has 
been  in  the  synovial  membrane,  the  cartilage 
will  ulcerate  on  its  free  surface,  first  becoming 
gradually  thinner,  till  the  bone  is  denuded  ; 
if  in  the  bone,  the  reverse  will  happen,  and 
a highly  characteristic  appearance  will  be 
presented  on  opening  the  joint. 
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Cruveilhier  has  described,  as  the  only  dis- 
ease of  which  cartilage  is  susceptible,  a rub- 
bing or  wearing  away,  in  consequence  of  long- 
continued  friction.  It  is  evident  that  he  is 
describing  a process  in  which  a certain  change 
takes  place  in  the  cartilage  analogous  to  ossi- 
fication, and  producing  a remarkable  ebur- 
natcd  or  porcelain  appearance  of  the  head  of 
the  bone.  This  is  rarely  observed  to  happen, 
except  as  an  accompaniment  of  rheumatism, 
and  it  will  fall  to  be  considered  under  the 
head  of  Eburnation. 

Under  these  heads,  then,  it  appears  that  all 
the  idiopathic  diseases  of  articulations  may  be 
included  consistently  with  the  dictates  of  a 
sound  pathology.  But  our  view  would  be 
incomplete,  were  we  to  exclude  two  very 
curious  and  interesting  processes  which  may 
not  inappropriately  be  styled  the  efforts  of 
nature  to  remedy  the  effects  of  disease — an- 
kylosis and  pseudarthrosis. 

Ankylosis  consists  in  the  union  of  articular 
surfaces  so  as  to  limit  or  prevent  motion.  It 
may  be  osseous,  as  we  frequently  see  in  the 
vertebral  column  of  persons  advanced  in  life, 
or  ligamentous,  of  which,  examples  are  met 
with  in  old  diseased  joints.  The  former  is 
called  true,  the  latter,  false  ankylosis.  The 
former  is  very  common  in  articulations  of  the 
first  and  second  order,  which,  indeed,  are 
susceptible  of  no  other  species  ; the  latter  is 
more  frequent  in  the  third  or  most  complex 
class  of  joints.  A sort  of  pseudo-ankylosis 
is  often  met  with,  resulting  from  the  rigid- 
ity of  the  parts  surrounding  a joint,  or  from 
the  loss  of  the  due  balance  of  muscular 
action.  The  former  is  exemplified  in  the  con- 
tractions which  follow  disease  of  cellular  mem- 
brane around  a joint,  as  described  by  Mr. 
Wickham,  and  in  the  contraction  of  the  finger 
dependent  on  an  abnormal  state  of  the  palmar 
fascia : the  latter  is  exemplified  by  the  rigidity 
of  the  phalangeal  articulations  in  old  cases  of 
paralysis  from  lead. 

Pseudarthrosis,  or  the  formation  of  a false 
joint,  is  an  extremely  interesting  phenomenon, 
and  assumes  several  different  aspects.  It 
takes  place  in  enlargement  of  the  heads  of  the 
bones,  in  old  ununited  fractures,  in  unreduced 
dislocations,  and  after  excision  of  the  articu- 
lating extremities.  Occasionally  there  seems 
to  be  an  actual  epigenesis,  or  creation  of  new 
tissues,  and  the  new  joint  is  endowed  with 
an  articular  cavity,  cartilage,  ligament,  and 
synovial  membrane,  of  which  examples,  both 
in  man  and  the  lower  tribes,  have  been  re- 
corded by  Sir  Astley  Cooper,  Mr.  Key, 
Chaussier,  Koeler,  Wachter,  and  others.  More 
commonly  the  joint  consists  simply  in  the 
connexion  of  two  bones  by  a ligamentous 
structure,  more  or  less  flexible,  but  always 
admitting  of  a certain  extent  of  motion.  This 
is  almost  invariably  the  condition  of  the  false 
joints  formed  after  excision,  or  in  old  ununited 
fractures. 

I have  now  explained  and  defended  the 
classification  of  the  diseases  of  joints  which 
will  be  adopted  in  the  Cyclopaedia  of  Surgery. 
That  it  is  open  to  some  objections  I am  very 


sensible,  but  I know  of  no  other  arrangement 
which  would  be  equally  consistent  with  the 
actual  state  of  our  pathological  knowledge. 
To  resume,  the  present  article  may  be  con- 
sidered as  the  prolegomena  to  the  whole  sub- 
ject, and  the  different  abnormal  conditions  of 
articulations  will  be  considered  under  the  fol- 
lowing heads : — 

1.  Lesions  resulting  from  external  injury. 

Wound. 

Sprain. 

Luxation. 

2.  Idiopathic  diseases. 

Articular  osteitis. 

Diseases  of  fibro-cartilage. 

Diseases  of  articular  ligaments. 

Diseases  of  synovial  membrane. 

Synovitis — acute  and  chronic. 

Chondritis,  or  ulceration  of  cartilage. 

3.  Processes  the  result  of  disease,  but  not 
in  themselves  morbid. 

Ankylosis. 

Pseudarthrosis. 

The  reader  will  find  these  subjects  taken 
up  in  their  alphabetical  order  in  other  por- 
tions of  the  Cyclopedia. 
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{.John  Blackburn.) 

ASCITES  (from  daubg,  literally  ‘ a wine- 
skin metaphorically,  ‘ the  belly  ’),  abdominal 
dropsy,  a complaint  belonging  to  the  province 
of  medical  pathology.  Surgical  treatment  is, 
however,  frequently  required  for  its  cure ; and 
all  particulars  relating  to  such  treatment  will 
be  found  under  the  head  Paracentesis  Ab- 
dominis. 
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ASPHYXIA,  apoplexia,  suffbcatio,  Lat. ; 
awpvZ'ut,  Gr. ; asphyxie , Fr.  ; Scheintod,  Ger.  ; 
| asfissia,  Ital. 

By  the  word  asphyxia  is  now  generally  un- 
derstood a failure  of  the  function  of  respira- 
tion, in  consequence  of  which  the  other  func- 
tions become  arrested,  and  a state  of  the  sys- 
tem induced  which  is  correctly  and  familiarly 
known  by  the  term  suspended  animation. 

The  derivation  of  asphyxia,  therefore  (a, 
and  otyvliQ,  pulsus),  which  lias  reference  to  a 
failure  of  the  heart’s  action,  expresses  but  one 
of  the  many  consequences  that  follow  a sus- 
pension of  the  respiratory  process,  and  does 
not  imply  the  meaning  attached  to  the  word 
at  present.  The  early  writers  used  the  term 
in  its  original  acceptation,  and  of  late  it  has 
[ been  extended  so  as  to  include  all  varieties  of 
j suspended  animation,  such  as  proceed  from 
1 lightning,  gaseous  poisons,  and  other  agents 
known  primarily  to  affect  the  brain  and  ner- 
I vous  system  ; the  function  of  respiration 
i being  subsequently  arrested.  It  has  also  been 
applied  to  that  stage  of  malignant  cholera 
which  is  marked  by  pulselessness  and  other 
symptoms  of  collapse.  In  asphyxia,  however, 
the  exciting  cause,  whatever  it  be,  takes  effect 
first  on  the  lungs,  the  suspended  function  of 
which  involves  very  rapidly  those  of  the  heart 
and  brain  ; in  syncope  the  exciting  cause  takes 
effect  first  on  the  heart,  the  suspended  func- 
tion of  which  extends  instantly  to  those  of  the 
lungs  and  brain  ; and  in  apoplexy  the  ex- 
citing cause  takes  effect  first  on  the  brain,  and 
involves,  in  an  interval  more  or  less  prolonged, 
the  functions  of  the  lungs  and  heart. 

Respiration  is  an  essential  function  for  the 
manifestations  of  life  in  all  organized  beings. 
By  its  influence  a chemical  interchange  is 
effected  between  the  nutritious  fluid  circulat- 
ing within  them  and  the  atmospheric  air  by 
which  they  are  surrounded.  From  the  lowest 
vegetable  production  to  man  this  chemical 
interchange  has  been  observed ; and  in  the 
higher  orders  of  animals  it  cannot,  for  even  a 
very  short  period,  be  put  a stop  to  without 
the  consequences  being  fatal.  It  is  true  that 
experiments  have  been  made  for  the  purpose 
of  demonstrating  that  the  respiratory  function 
is  not  essential  to  the  manifestations  of  life  ; 
and  accordingly  insects  have  been  placed  in 
vacuo  and  in  irrespirable  gases,  and  have  been 
found  to  live  for  days.  The  fact,  also,  of 
worms  supporting  life  in  the  alimentary  canal 
has  been  adduced  in  confirmation  of  this 
opinion.  But,  even  admitting  in  the  first 
place  the  accuracy  of  the  experiments  al- 
luded to,  it  by  no  means  follows,  because  the 
vital  manifestations  of  the  beings  experimented 
upon  are  not  suspended  even  for  days  when 
thus  deprived  of  the  influence  of  the  atmo- 
! sphere,  that  respiration  is  not  essential  to  their 
\ existence.  Such  experiments  rather  tend  to 
prove  the  power  those  beings  possess  of  sup- 
porting life,  when  thus  unfavourably  placed, 

I longer  than  other  animals  in  whom  the  organs 
I of  respiration  are  more  centralized  and  more 
restricted  to  the  performance  of  their  special 
vor..  i. 


function.  And  when  it  is  taken  into  account 
that  a respiratory  apparatus,  on  an  extensive 
scale,  exists  in  all  insects,  ramifying  through 
their  several  delicate  organs,  thus  bringing  the 
air  into  close  approximation  with  their  tissues, 
and  rendering  at  the  same  time  their  bodies 
specifically  lighter  ; and  that  to  this  extensive 
respiratory  apparatus  the  organs  of  circulation 
bear  no  proportion  ; it  is  a reasonable  infer- 
ence that  the  function  of  respiration  is  not 
only  necessary  to  their  continued  manifest- 
ations of  life,  but  that  it  is  carried  on  in  them 
with  a degree  of  energy  in  full  proportion  to 
their  wonderful  activity.  The  accurate  and 
interesting  experiments  of  Mr.  Newport  on 
the  temperature  of  insects,  published  in  the 
Philosophical  Transactions  for  1837,  show, 
that  in  an  humble  bee  the  number  of  respira- 
tions varied  in  one  hour  from  one  hundred 
and  twenty  to  forty-six,  in  proportion  to  its 
excitement  ; and  when  confined  in  a limited 
quantity  of  atmospheric  air  a specimen  of  the 
same  insect  produced  in  an  hour,  whilst  in  a 
state  of  excitement,  J of  a cubic  inch  of  car- 
bonic acid,  and  during  the  twenty-four  hours 
of  the  succeeding  day  the  animal  evolved  a 
quantity  absolutely  less.  Neither  does  it  fol- 
low that,  because  intestinal  worms  and  other 
parasitic  beings  live,  increase,  and  multiply 
within  the  hidden  recesses  of  the  living  ani- 
mals they  inhabit,  similar  changes  are  not 
effected  in  their  circulating  fluids  as  in  animals 
surrounded  by  the  atmosphere.  The  vital 
fluids  with  which  these  creatures  are  in  con- 
tact doubtless  supply  them  w ith  the  means  of 
carrying  on  the  essential  chemical  object  of 
respiration  in  a manner  allied  to  the  more  per- 
fect aquatic  respiration  of  fishes. 

Essential,  then,  as  the  function  of  respira- 
tion is  to  all  living  beings  in  a state  of  activity, 
it  may,  notwithstanding,  be  dispensed  with 
altogether  previously  to  the  phenomena  which 
indicate  vital  action  taking  place.  Many  in- 
stances are  on  record  of  seeds,  eggs,  and  even 
some  of  the  lower  animals  preserving,  as  it  has 
been  termed,  their  “ latent  life  ” for  indefinite 
periods,  without  exercising  any  action  on  the 
surrounding  atmosphere,  and  in  some  cases 
being  altogether  excluded  from  it.  Professor 
Lindley  records  the  following  interesting  ac- 
count of  seeds  which  retained  their  power  of 
germinating  for  many  centuries  : — “ I have 
now'  before  me  three  plants  of  raspberries  which 
have  been  raised  in  the  gardens  of  the  Horti- 
cultural Society  from  seeds  taken  from  the 
stomach  of  a man  whose  skeleton  was  found 
thirty  feet  below  the  surface  of  the  earth,  at 
the  bottom  of  a barrow  which  was  opened 
near  Dorchester.  He  had  been  buried  with 
some  coins  of  the  Emperor  Hadrian,  and  it  is 
probable,  therefore,  that  the  seeds  w'ere  six- 
teen or  seventeen  hundred  years  old.”  It  is 
likewise  recorded  that  some  bulbs  which  were 
taken  from  the  hand  of  a mummy  found  in  one 
of  the  pyramids,  and  which  had  been  immured 
between  two  and  three  thousand  years,  pro- 
duced unknown  plants  when  sowed  in  one  of 
our  botanic  gardens.  Even  some  animals  may 
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be  reduced  to  a perfect  state  of  inactivity,  and 
their  respiratory  and  circulatory  functions 
may  cease,  but  on  again  being  called  into  the 
active  state,  these  functions  resume  their 
wonted  energy.  Thus  fishes  after  being 
frozen  have  manifested  renewed  animation 
when  their  natural  element  again  became  fluid  ; 
and  in  an  interesting  paper  in  the  Dublin 
Journal  of  Medical  Science,  “On  Latent  Heat 
and  Vital  Crystallization,”  Dr.  Greaves  men- 
tions a remarkable  instance  of  “ long  suspended 
animation  or  latent  life.”  Dr.  Macbride,  of 
Dublin,  having  one  day  opened  a chest  in  his 
museum,  for  the  purpose  of  washing  in  warm 
water  snail  shells  it  contained,  was  called  away 
for  a time,  and  on  his  return  found  the  animals 
creeping  about  on  the  sides  of  the  vessel : 
these  shells  had  certainly  been  in  the  collec- 
tion nearly  forty  years. 

In  man,  however,  and  in  the  higher  orders 
of  animals,  a total  suspension  of  respiration  for 
a short  period  is  fatal.  In  animals  which  hy- 
bernate  there  is  a great  diminution,  but  never 
a total  suspension  of  vital  action  ; in  the 
hamster  the  pulse  usually  beats  at  the  rate  of 
one  hundred  and  fifty  per  minute ; but  it  is 
reduced  to  fifteen  in  the  torpid  condition. 
Marmots  in  a state  of  health  and  activity  per- 
form about  five  hundred  respirations  in  an 
hour  ; but  in  the  torpid  state  these  occur  only 
about  fourteen  times  during  the  same  period, 
and  are  executed  at  intervals  of  four  or 
five  minutes  of  absolute  rest,  and  without  any 
considerable  enlargement  of  the  chest.  The 
disuse  of  the  locomotive  powers  obviously 
renders  unnecessary  those  changes  which  are 
essential  to  the  maintenance  of  their  active 
condition  ; and  the  organic  functions,  there- 
fore, need  do  no  more  than  preserve  the  in- 
tegrity of  their  structures 1. 

There  are  some  few  well-authenticated  in- 
stances of  recovery  from  suspended  anima- 
tion after  the  respiratory  and  circulatory 
functions  had  ceased  for  an  unusually  long 
period.  It  is  recorded  in  the  reports  of  the 
Humane  Society  that  a lady  who  died  in 
Herefordshire  was  restored  to  life  after  inter- 
ment by  a thief  who  attempted  to  steal  a valu- 
able ring  from  her  finger.  The  case  of  Mar- 
garet Dickson,  who  was  executed  at  Edin- 
burgh in  1727,  is  amongst  the  best-accredited 
instances  of  recovery  from  suspended  anima- 
tion produced  by  hanging.  The  remarkable 
case  of  Colonel  Townsend  has  been  frequently 
referred  to  in  order  to  show  the  influence  of 
the  mind  on  the  action  of  the  heart,  though 
the  power  which  he  possessed  over  it  was 
evidently  affected  by  changes  produced  in 
respiration.  It  is  said  that  a few  days  before 
his  death  he  could  expire  when  he  pleased, 
and  by  an  effort  he  could  come  to  life  again ! 
Before  making  the  experiment  on  the  day  of 
his  death  his  pulse  was  distinct,  though  small 
and  thready,  and  his  heart  had  the  usual  beat- 
ing. He  composed  himself,  and  lay  on  his 
back  in  a still  posture  for  some  time.  His 
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pulse  sank  gradually,  till  at  last  it  could  not  be 
felt  by  the  nicest  touch  ; not  the  least  motion 
could  be  felt  in  the  heart,  nor  the  least  soil  of 
breath  perceived  on  a bright  mirror  held  to  his 
mouth ; not  the  least  sign  of  life  could  be  per- 
ceived. He  continued  thus  for  half  an  hour  ; 
the  motion  of  the  heart  was  then  observed 
gradually  to  return,  and  he  recovered  again, 
executed  some  business,  and  died  the  same 
evening  1 ! All  these  cases  must  be  regarded 
as  exceptions  to  the  general  law,  and  as  de- 
pending upon  causes  which  are  probably  be- 
yond the  reach  of  human  investigation.  They 
are,  however,  sufficient  to  guard  us  against 
pronouncing  any  person  irrecoverably  dead 
before  indications  of  decomposition  have  oc- 
curred ; and  they  also  hold  out  inducements 
to  persevere  in  our  measures  for  restoring  a 
person  apparently  dead  under  circumstances 
the  most  disheartening. 

ORGANS  or  RESPIRATION. 

The  fundamental  part  of  the  organs  of  respi- 
ration in  animals  is  a membrane,  situated  in 
such  a manner  that  the  circulating  nutritious 
fluid  may  be  in  contact  with  one  of  its  surfaces 
and  the  atmospheric  air  with  the  other ; so 
that  by  this  approximation  those  chemical 
changes  may  be  effected  which  are  the  object 
of  the  function.  This,  the  most  simple  form 
of  respiratory  organ,  presents  many  varieties, 
and  receives  many  accessary  parts,  as  we  as- 
cend in  our  examination  of  it  in  the  higher 
classes  ; all  of  which  varieties  and  additions 
are  subservient  to  the  vital  manifestations  the 
being  is  destined  to  exhibit,  and  the  respira- 
tory medium  which  it  inhabits.  In  the  lowest 
animals  the  skin  is  the  only  respiratory  organ  ; 
in  many  this  membrane  is  prolonged  in  the 
form  of  respiratory  lamellae  and  tufts.  In  the 
higher  aquatic  animals  the  respiratory  appa- 
ratus assumes  the  form  of  gills,  which  are  dis- 
posed in  fringed  laminae,  and  attached  at  the 
posterior  and  lateral  parts  of  the  mouth  to 
four  or  five  bony  or  cartilaginous  arches 
analogous  to  ribs.  The  heart  is  so  related  to 
these  organs  that  all  the  blood  enters  them 
before  being  sent  to  the  system  at  large  ; and 
by  the  connexion  of  the  gills  to  the  mouth 
streams  of  water  containing  air  are  constantly 
being  propelled  over  their  surface.  In  bony 
fishes  the  gills  are  protected  by  a valvular 
covering,  called  the  operculum,  which  allows 
the  water,  after  it  has  served  the  purposes  of 
respiration,  to  escape  at  its  posterior  free 
margin.  If  one  of  these  animals  be  secured 
to  a line,  and  its  head  drawn  with  the  stream, 
the  opercula  acting  as  valves  will  prevent  the 
entrance  of  water  in  the  retrograde  direction 
to  the  gills  ; and  death  in  this  case,  being  pro- 
duced by  asphyxia,  will  much  sooner  occur 
than  when  the  animal  is  killed  by  exhaustion, 
or  by  what  has  been  called  “ playing  it.” 

In  reptiles,  birds,  and  mammalia,  the  respi- 
ratory membrane  is  formed  into  hollow  vesi- 
cular sacs,  situated  in  the  thorax,  and  commu- 

1 Wanlrop  on  the  Nature  and  Treatment  of  the 
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nicating,  by  means  of  a trachea  and  larynx, 
with  the  pharynx,  and  through  it  with  the 
nasal  and  oral  cavities.  The  hollow  respira- 
tory vesicles  in  reptiles  present  many  varie- 
ties. In  some  they  are  in  the  form  of  elon- 
gated sacs,  as  in  serpents ; in  others,  as  the 
crocodile,  they  are  subdivided,  to  a great  de- 
gree of  minuteness,  by  internal  partitions.  In 
birds  and  mammalia,  whose  vital  manifesta- 
tions are  more  dependent  on  the  energy  of 
the  respiratory  process,  the  air-cells  are  much 
more  minutely  subdivided,  and  the  amount  of 
surface  over  which  the  blood  is  exposed  to 
the  influence  of  the  atmosphere  is,  in  conse- 
quence, much  greater  than  in  reptiles.  The 
lungs  of  birds,  moreover,  communicate  with 
membranous  sacs  situated  in  the  chest  and 
abdomen,  which  again  are  prolonged  into 
most  of  their  hollow  bones  ; so  that  in  those 
birds  whose  bones  are  thus  permeated  by  air, 
though  the  trachea  be  tied,  the  animal  will 
still  continue  to  respire  by  an  opening  made 
in  the  humerus. 

In  man  the  organs  of  respiration  consist  of 
the  lungs,  which  communicate  with  the  atmo- 
spheric air  by  the  trachea.  Besides  the  sub- 
divisions of  this  air-tube,  they  are  also  com- 
posed of  the  ramifications  of  the  pulmonary 
artery,  which  carry  to  them,  from  the  right 
heart,  the  venous  or  “black  blood,”  to  be 
brought  into  approximation  with  the  atrno- 
I spheric  air ; and  of  the  ramifications  of  the 
pulmonary  veins  which  return  the  arterialized 
blood  from  them  to  the  left  heart.  In  com- 
mon with  the  other  parts  of  the  body,  the 
[ lungs  receive  blood-vessels  for  their  own  sup- 
port, nerves,  lymphatics,  and  connecting  cel- 
lular tissue.  They  are  likewise  covered  with 
a serous  envelope  (the  pleura),  which  is  re- 
flected from  them  on  the  inner  aspect  of  the 
cavity  in  which  they  are  contained  (the  tho- 
rax). 

The  thorax  consists  of  active  and  passive 
agents  of  locomotion,  by  which  the  respiratory 
movements  are  effected,  and  its  capacity  alter- 
nately enlarged  and  diminished.  The  passive 
agents  are  the  dorsal  vertebrae,  the  ribs  and 
sternum,  and  their  connecting  cartilages  and 
ligaments.  The  active  agents  are  the  respi- 
ratory muscles  destined  for  the  elevation  and 
depression  of  the  ribs  and  sternum  ; a perfect 
muscular  diaphragm,  separating  the  thorax 
from  the  abdomen  ; the  abdominal,  and  the 
sphincter,  and  the  levatores  ani  muscles. 

The  lungs,  although  the  sole  agents  for  car- 
rying out  the  essential  chemical  process  of 
respiration,  are  so  dependent  on  the  respira- 
tory cavity  in  which  they  are  placed,  that  if 
its  movements  be  suspended,  the  atmospheric 
air  is  no  longer  transmitted  to  the  air-cells. 
Mayow  not  inaptly  compared  the  respiratory 
organs  to  a pair  of  bellows,  containing  an 
empty  bladder,  the  neck  of  which,  by  being 
adapted  to  that  of  the  bellows,  should  admit 
air  on  drawing  its  sides  asunder.  But  although 
this  is  the  case  as  regards  the  lungs  and  thorax 
in  the  act  of  inspiration,  the  former  following 
the  latter  in  its  movements,  yet,  in  the  act  of 


expiration,  the  lungs  themselves,  by  their 
elastic  property,  perform  a part  in  the  pro- 
cess. On  the  other  hand,  the  respiratory 
muscles,  for  the  due  performance  of  their  part 
in  respiration,  require  a direct  communication 
with  the  cerebro-spinal  axis,  and  this  is  ef- 
fected by  the  system  of  respiratory  nerves. 

In  addition  to  a special  apparatus  for  respi- 
ration, in  most,  if  not  in  all  animals,  the  skin 
also  performs  the  part  of  a respiratory  organ. 
After  the  discovery  of  the  production  of  car- 
bonic acid  by  the  lungs,  enquiries  were  insti- 
tuted to  ascertain  whether  the  same  occur- 
rence did  not  take  place  at  the  surface  of  the 
body ; the  only  difference  between  the  ap- 
proximation of  the  air  and  blood  in  the  lungs 
and  in  the  skin  being  the  different  thickness 
of  the  membrane  by  which  they  are  sepa- 
rated. The  experiments  of  Millet,  Lavoisier, 
Jurine,  Cruikshank,  Abernethy,  Ellis,  Macken- 
zie, &c.,  go  to  prove  that  when  air  has  been 
kept  in  contact  with  the  skin,  carbonic  acid  is 
generated  ; whilst  Priestly,  Klapp,  and  Gor- 
don were  unable  to  detect,  in  their  experi- 
ments, the  slightest  change.  Whether  cuta- 
neous respiration  takes  place  or  not  in  the 
human  subject,  the  “ vivifying  influence”  of 
the  atmospheric  air  on  the  skin  in  the  reco- 
very of  persons  asphyxiated,  is  admitted  on 
all  hands,  and  will  be  again  referred  to  in 
alluding  to  Edwards’s  enquiries. 

CAUSES  OF  ASPHYXIA. 

From  the  review  just  taken  of  the  object  of 
respiration,  and  of  the  organs  by  which  the 
function  is  effected  in  man,  it  is  obvious  that 
asphyxia  may  be  induced  in  a variety  of  ways, 
all  of  which,  however,  may  be  reduced  to  two 
general  heads  ; 1st,  causes  which  affect,  di- 
rectly or  indirectly,  the  respiratory  apparatus 
itself ; and  2nd,  causes  which  affect  the  air,  so 
as  to  render  it  unfit  when  respired  to  carry 
out  the  essential  chemical  object  of  respira- 
tion. 

In  the  first  place,  the  mechanism  of  the 
thorax  in  relation  to  the  bones  and  cartilages 
which  enter  into  its  formation,  may  be  so 
interfered  with  as  to  impede  or  totally  sus- 
pend its  movements  ; the  respiratory  muscles 
destined  to  produce  those  movements  being 
at  the  same  time  in  a condition,  as  regards 
their  integrity  and  their  connexion  with  the 
cerebro-spinal  axis,  fitted  to  do  so.  Examples 
of  suspending  the  actions  of  the  thorax  in  this 
manner  are  furnished  us  by  the  modes  of  pu- 
nishment some  nations  occasionally  adopt  to- 
wards their  prisoners,  by  burying  them  up  to 
the  neck  in  earth  firmly  pressed  around  them. 
In  these  cases  the  pressure  of  the  surrounding- 
earth  upon  the  thoracic  parietes  being  greater 
than  the  respiratory  muscles  can  overcome,  the 
motions  of  the  chest  are  suspended,  the  atmo- 
spheric air  no  longer  enters  the  lungs,  and  as- 
phyxia takes  place.  A black,  from  the  fine  form 
of  his  chest  and  well-marked  muscles,  had  been 
selected  as  an  academic  model.  It  was  wished 
to  obtain  a cast  of  his  body  ; but  this  being 
attempted  at  one  operation,  and  in  one  entire 
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piece,  as  soon  as  the  plaster  began  to  set  he 
felt  on  a sudden  deprived  of  the  power  of 
respiration,  and,  to  add  to  his  misfortune,  was 
cut  off  from  the  means  of  expressing  his  dis- 
tress. His  situation,  however,  was  fortunately 
perceived  just  in  time  to  save  his  life,  by 
breaking  his  bonds  and  releasing  him  from  the 
extreme  peril  in  which  they  had  placed  him  *. 

Secondly,  the  muscles  of  respiration  may  be 
paralyzed  by  their  connexion  with  the  cerc- 
bro-spinal  axis  being  severed,  as  occurs  when 
the  spinal  chord  is  divided  or  compressed 
above  the  attachment  with  it  of  the  respira- 
tory nerves.  Or  the  muscles  may  be  so  in- 
jured by  extensive  wounds  or  disease  as  to  in- 
capacitate them  from  performing  their  actions. 

Thirdly,  the  respiratory  movements  may  be 
interfered  with,  and  the  lungs  compressed,  in 
consequence  of  collections  of  fluids,  such  as 
serum,  pus,  &c.,  taking  place  between  the 
pleural  envelopes  of  the  lungs  and  thorax. 
(Vide  Empyema,  Hydrothorax.) 

Fourthly,  the  lungs,  thorax,  and  respiratory 
muscles  may  be  uninterfered  with  ; but  from 
causes  which  produce  obliteration  of  the  respi- 
ratory tube  either  by  their  acting  of  them- 
selves, a strictly  mechanical  part,  or  by  their 
presence  producing  spasm  of  the  glottis,  the 
access  of  air  to  the  lungs  may  be  prevented. 
Amongst  the  causes  which  induce  asphyxia  in 
this  way  may  be  enumerated  all  kinds  of  com- 
pression which  operate  externally  upon  the 
air-tube,  such  as  strangulation,  compression 
from  tumours  in  the  neck,  or  from  foreign 
bodies  impacted  in  the  oesophagus  ; all  foreign 
bodies  received  into  its  interior,  and  which 
All  its  cavity ; the  effects  of  inflammation,  as 
oedema  of  the  glottis,  the  false  membrane  of 
croup  or  of  chronic  laryngitis,  abscess  of  the 
glottis,  fungous  growths,  submersion  and  the 
presence  of  non-respirable  gases,  or  other 
causes  which  produce  spasm  of  the  glottis. 

Fifthly,  another  class  of  causes  may  affect 
the  ultimate  ramifications  of  the  bronchia,  and 
interfere  mechanically  with  the  chemical  end 
of  respiration,  by  preventing  the  access  of  the 
inspired  air  to  the  blood,  viz.,  effusions  of  fluid 
into  the  air-cells,  the  result  of  disease,  or  of 
division  of  the  pneumo-gastric  nerves. 

The  second  class  of  causes  which  induce 
asphyxia  by  affecting  the  atmospheric  air, 
consists  of  a too  rarefied  condition  of  this 
fluid,  or  the  presence  in  it  of  certain  gases. 
In  both  these  cases  the  quantity  of  oxygen  is 
not  in  due  proportion  in  the  respired  medium, 
and  the  essential  chemical  object  of  respiration 
is  therefore  unattained. 

If  an  animal  be  placed  under  the  receiver 
of  an  air-pump,  and  the  air  be  exhausted,  or 
rather  rarefied,  it  soon  perishes  ; and  if,  dur- 
ing the  performance  of  the  experiment,  air  be 
re-admitted,  it  shortly  revives.  When  an  ex- 
periment of  this  kind  is  performed  quickly,  so 
as  speedily  to  deprive  the  animal  of  the  neces- 
sary supply  of  oxygen,  death  is  speedily  in- 
duced by  asphyxia  ; but  if  it  be  slowly  per- 

1 Rogct,  in  Cyclopaedia  of  Practical  Medicine. 


formed,  or  if  the  animal  itself  be  allowed  to 
respire  the  air  it  is  confined  in,  it  soon  fur- 
nishes, in  addition  to  the  exhaustion  of  oxy- 
gen, a positively  deleterious  agent  to  the  due 
performance  of  respiration,  carbonic  acid. 

It  is  difficult  to  suppose  a case  of  asphyxia 
occurring  to  man  merely  from  an  extremely 
rarefied  condition  of  the  atmosphere.  It  is 
even  doubtful  if  the  strange  symptoms  which 
travellers  have  experienced  on  reaching  very 
high  elevations  are  to  be  attributed  to  this 
cause,  “ producing  a diminished  pressure  on 
the  body,”  or  to  “ an  insufficient  supply  of 
oxygen  for  respiration.”  Boyle  noticed  the 
effects  produced  from  ascending  high  moun- 
tains, and  ascribed  them  to  the  rarefaction  of 
the  air.  According  to  Haller,  the  peculiar 
sensations  are  to  be  attributed  to  excessive 
fatigue  or  exhaustion,  rather  than  to  any  thing 
specifically  depending  upon  the  state  of  the 
air  ; and  this  opinion  he  supports  from  his  own 
experience  in  his  expeditions  among  the  Alps, 
from  the  fact  of  individuals  permanently  re- 
siding in  many  parts  of  Switzerland  at  very 
considerable  elevations  without  experiencing 
any  inconvenience,  and  from  effects  of  an 
analogous  kind  never  having  been  noticed 
with  respect  to  the  different  species  of  animals 
that  are  found  in  these  regions.  The  account 
given  by  Saussure  of  the  sensations  he  expe- 
rienced at  a very  high  elevation,  and  which  he 
attributed  to  diminished  pressure  of  the  at- 
mosphere upon  the  body,  is  not  in  accordance 
with  that  which  other  travellers  have  given 
us.  “ Respiration  becomes  laborious  and  pant- 
ing, the  pulse  is  quickened,  and  there  is  felt  an 
universal  uneasiness,  joined  to  excessive  weak- 
ness, and  haemorrhages  come  on  '.”  Mr.  Moor- 
croft  informs  us  that  when  he  was  at  the  village 
of  Niti,  his  breathing  was  quickened,  and  that 
lie  was  obliged  to  stop  frequently  in  conse- 
quence of  the  increased  action  of  the  heart ; his 
breathing  was  often  oppressed  while  he  was 
lying  down,  and  especially  just  before  falling 
asleep.  (Asiatic  Researches.)  The  difficulty 
of  breathing  was  also  felt  by  Captain  Webb 
when  he  visited  Niti  ; and  he  adds,  that  horses 
are  liable  to  it  as  well  as  men.  (Quart.  Journ.) 
Lieut.  Gerard,  who  has  ascended  the  Hima- 
laya mountains  to  elevations  of  from  fifteen  to 
nineteen  thousand  feet,  mentions  that  he  suf- 
fered excessive  debility  and  severe  headache. 
(Geol.  Trans.)  Dr.  Govan,  tvho  crossed  the 
Himalayas  at  an  elevation  of  considerably 
more  than  fifteen  thousand  feet,  felt  nothing 
peculiar  in  his  respiration  or  other  functions, 
nor  was  any  of  a train  of  forty  natives  who  ac- 
companied him  in  any  way  affected.  (Brew- 
ster’s Journal  of  Science.)  Mr.  Caldcleugh 
also,  at  an  elevation  of  between  twelve  and 
thirteen  thousand  feet,  seems  to  have  experi- 
enced nothing  more  than  what  might  reason- 
ably be  ascribed  to  fatigue  ; nor  did  any  thing 
particular  occur  to  his  guides  and  attendants2. 

1 Saussure,  Voyage  au  Mont-Blanc.  Richeraud  s 

Physiology,  by  Copland.  . 

2 Travels  in  South  America.  Bostock’s  Physio- 
logy. 
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“ Some  travellers  who  have  ascended  very 
high  mountains  have  suffered  much  from 
rarity  of  the  atmosphere  near  their  summits. 
They  have  been  unable  to  walk  more  than  a 
few  yards  without  stopping  to  take  breath,  and 
feeling  extreme  fatigue.  This  breathlessness 
has  sometimes  been  accompanied  by  haemor- 
rhage from  the  lungs,  sudden  exhaustion  of 
the  muscular  power,  and  fainting.  These 
alarming  symptoms  are  produced  by  the  want 
of  a sufficient  supply  of  oxygen  to  the  lungs, 
whilst  at  the  same  time  the  pressure  of  the 
atmosphere  on  the  capillary  vessels  is  di- 
minished.” ( Kay,  on  Asphyxia.) 

When  such  symptoms  as  those  experienced 
by  Saussure  and  others  occur,  they  are  much 
more  likely  to  arise  from  excessive  fatigue  ope- 
rating on  a body  unaccustomed  to  it,  and  admit 
of  explanation  on  the  principles  of  the  musculo- 
cardiac  and  pulmo-cardiac  functions  '.In  reach- 
ing those  elevated  situations  the  muscles  are 
constantly  and  unusually  exercised,  and  the 
quantity  of  arterial  and  venous  blood  within  the 
cavities  of  the  heart  is,  in  consequence,  in- 
creased, and  hence  “ the  pulse  becomes  quick- 
ened.” The  pulmo-cardiac  function,  by  which 
the  lungs  regulate  the  supply  of  blood  to  the 
heart,  so  as  to  prevent  congestion  within  the 
heart’s  cavities,  is  also  more  energetically  called 
upon ; and  hence  “ the  respiration  becomes  la- 
borious and  panting.”  In  the  balloon  ascents 
which  took  place  last  year  at  the  Vauxhall  Gar- 
dens, individuals  reached  elevations  greater 
than  any  already  mentioned,  without  expe- 
riencing the  least  inconvenience ; but  the 
ascents  to  Mont-Blanc,  &c.,  were  accomplish- 
ed by  great  muscular  efforts,  that  in  the  bal- 
loon by  none. 

The  gases  which  may  be  respired,  and  which 
cause  asphyxia  by  their  presence  excluding  the 
necessary  supply  of  oxygen,  are  hydrogen  and 
nitrogen,  being  of  themselves  otherwise  unin- 
jurious.  The  gases  which  are  incapable  of 
being  respired  in  their  pure  state,  and  which 
asphyxiate  by  producing  spasm  of  the  glottis, 
are  sulphurous  acid  gas,  muriatic  acid  gas, 
nitrous  acid  gas,  nitric  oxide,  ammoniacal  gas, 
and  chlorine.  When  these  gases,  however, 
are  much  diluted  they  may  be  respired  ; but 
they  produce  inflammation  of  the  fauces  and 
air-passages,  or  destroy  life  by  acting  on  the 
texture  of  the  lungs.  Carbonic  acid  gas  being 
the  constant  source  of  fatal  accidents  will  be 
considered  when  treating  of  the  varieties  of 
asphyxia.  Physiologists  are  not  quite  agreed 
as  to  its  mode  of  action  ; some  supposing  it  to 
be  a positive  poison,  and  others,  simply  an  as- 
phyxiating gas.  The  poisoning  gases,  such  as 
sulphuretted  hydrogen,  carburetted  hydro- 
gen, See.,  produce  none  of  the  symptoms  of 
asphyxia.  They  act  as  poisons,  and  are  re- 
ceived into  the  system  in  the  same  manner  as 
the  vapours  of  arsenic  or  hydrocyanic  acid, 
when  respired. 

There  .are  other  gases  also  which  are  capable 
of  being  respired,  but  which  do  not  asphyxi- 

1 Wardrop  on  Diseases  of  the  Heart.  Lib.  cit. 


ate,  such  as  pure  oxygen,  and  nitrous  oxide. 
These,  when  they  destroy  life,  kill  by  excite- 
ment, and  consequently  do  not  fall  under  our 
consideration  at  present. 

GENERAL  PHENOMENA  OE  ASPHYXIA. 

When  respiration  is  completely  arrested  for 
even  a very  short  time,  alarming  symptoms 
supervene,  and  the  effects  are  so  speedily  fatal, 
that  it  is  difficult  to  note,  with  any  degree  of 
accuracy,  their  order  of  succession.  The 
general  phenomena,  moreover,  vary  according 
as  the  quantity  of  oxygen  in  the  respired 
medium  is  diminished,  or  is  totally  withdrawn. 
Some  differences  are  also  observed  according 
to  the  means  by  which  the  supply  is  cut  off. 

In  all  cases  of  asphyxia  certain  general 
symptoms  present  themselves  to  us,  and  cer- 
tain general  appearances  are  revealed  by  the 
post-mortem  examinations  of  bodies  which 
have  suffered  death  in  this  way. 

When  the  access  of  oxygen  is  in  any  way 
prevented,  the  first  effect  perceived  is  an  in- 
tense feeling  of  distress  referred  to  the  lungs  ; 
this  is  accompanied  by  a great  desire  to 
breathe,  and  by  convulsive  efforts  of  all  the 
inspiratory  muscles  to  expand  the  chest.  This 
sensation  becomes  more  and  more  insupport- 
able ; the  animal  gasps  and  makes  use  of  all 
its  efforts  to  gain  a supply  of  atmospheric  air, 
and  the  entire  frame  becomes  agitated.  These 
symptoms  continue  but  for  a short  period  be- 
fore they  are  accompanied  by  vertigo  and 
cerebral  oppression,  quickly  followed  by  a 
torpor,  which  deprives  the  sufferer  of  all  con- 
sciousness. Irregular  and  involuntary  convul- 
sive movements  are  exhibited  in  all  the  mus- 
cles ; the  face,  and  particularly  the  lips  and 
eyelids,  become  livid  and  swollen  ; the  eyes 
are  suffused,  and  the  surface  generally  be- 
comes more  dusky  than  the  natural  hue  ; the 
pulse  is  rapidly  weakened,  and  soon  ceases ; 
the  heart  continues  for  a time  feebly  to  propel 
the  last  scanty  tide  of  black  blood  into  the 
larger  arteries  ; in  a few  moments  its  move- 
ments consist  only  of  irregular  contractions, 
until,  at  length,  its  action  totally  ceases,  and 
all  circulation  is  arrested.  If  asphyxia  be  in- 
duced slowly,  the  sufferings  just  enumerated 
are  more  protracted,  and  are  accompanied 
with  dizziness,  singing  in  the  ears,  and  con- 
fused vision. 

Post-mortem  appearances. — When  the  body 
is  examined  after  death,  its  external  surface 
exhibits  a general  lividity,  from  the  imper- 
fectly oxidized  condition  of  the  blood  which 
is  contained  in  the  capillary  vessels  of  the 
skin.  The  appearance  of  the  countenance 
presents  much  variety  ; in  some  cases  the  eyes 
are  distended  and  prominent,  the  pupils  are 
dilated,  and  the  features  present  an  expression 
indicative  of  pain ; whilst,  in  others,  the  fea- 
tures are  calm  and  placid,  and  no  swollen 
appearance  of  any  part  is  presented.  These 
differences  of  appearance  exhibited  in  the 
countenances  of  individuals  who  have  died 
from  asphyxia  induced  by  opposite  causes,  will 
account  for  some  writers  supposing  the  de- 
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scription  which  is  given  by  Shakspeare  of  the 
frightful  physiognomy  of  the  Duke  Humphrey 
as  physiologically  correct,  and  of  others,  of  its 
being  merely  poetically  so  : 

“ But  see ! Ins  face  is  black,  and  full  of  blood  ; 

His  eye-balls  farther  out  than  when  he  lived, 

Staring  full  ghastly  like  a strangled  man  ; 

His  hair  upreared;  his  nostrils  stretched  with  strug- 
gling ; 

His  hands  abroad  displayed,  as  one  that  grasped 
And  tugged  for  life,  and  was  by  strength  subdued.” 

The  most  remarkable  appearances  presented 
in  the  interior  of  the  body  are  the  following  : 
there  is  a great  accumulation  of  blood  in  the 
lungs,  and  these  organs  are  sometimes  so  dis- 
tended, that  they  forcibly  protrude  through 
the  incisions  made  in  the  thorax  for  the  pur- 
pose of  exposing  them  ; the  colour  of  the  lungs 
is  dark  brown.  On  opening  the  trachea  its 
mucous  membrane  is  found  injected  with  dark 
blood,  and  the  intensity  of  the  injection  is 
greater  as  we  trace  the  membrane  towards  the 
minute  ramifications  of  the  bronchia.  The 
heart  presents  the  coronary  vein  and  its  radi- 
cles distended  with  dark  blood,  as  also  its 
right  auricle  and  ventricle,  and  the  ascending 
and  descending  venae  cavae,  whilst  the  pulmo- 
nary veins,  and  the  left  auricle  and  ventricle, 
contain  but  a very  small  quantity  of  this  fluid  ; 
the  latter  cavities  are  in  general  found  con- 
tracted. The  viscera  are  congested  with  dark 
venous  blood  which  escapes  from  them  on 
being  cut  into,  in  consequence  of  its  fluidity. 
The  mucous  membrane  of  the  alimentary  pas- 
sages is  also  injected,  and  the  larger  papillae, 
particularly  those  at  the  root  of  the  tongue, 
are  prominent.  The  sinuses  and  vessels  of 
the  brain  are  gorged  with  venous  blood,  and 
the  cerebral  substance,  on  being  sliced,  exhi- 
bits more  than  usually  numerous  dark  red 
dots  : sometimes  there  is  an  effusion  of  serum 
into  the  ventricles. 

These  appearances  within  the  head,  as  well 
as  those  described  of  the  countenance,  will 
present  more  or  less  variety  according  to  the 
method  by  which  the  asphyxia  was  induced, 
and  to  the  length  and  violence  of  the  struggle 
before  total  death  occurred. 

THEORY  OF  ASPHYXIA. 

Previously  to  the  discovery  of  the  com- 
pound nature  of  the  atmosphere,  and  of  the 
changes  produced  in  the  blood  by  respiration, 
the  several  phenomena  of  asphyxia  were  ac- 
counted for  on  principles  purely  mechanical. 
The  respiratory  movements  ceasing,  it  was 
supposed  that  the  pulmonic  circulation  was 
arrested  in  consequence  of  the  lungs  them- 
selves presenting  an  obstacle  to  the  transmis- 
sion of  the  blood  through  them  ; in  short,  that 
the  lungs,  being  no  longer  distended  by  the 
entrance  of  the  atmospheric  air,  their  air-cells 
became  collapsed,  their  capillary  vessels  con- 
gested, and  no  blood  being  transmitted  to  the 
left  heart,  the  systemic  circulation  was  thus 
put  a stop  to.  This  theory,  supported  by 
Harvey  and  Haller,  maintained  its  ground 


until  1788,  when  Goodwyn  published  his  cele- 
brated treatise,  “ On  the  Connexion  of  Life 
with  Respiration,”  in  which  he  refuted  the 
opinion  of  Harvey  and  Haller,  that  in  asphyx- 
iated animals  a mechanical  impediment  was 
offered  by  the  lungs  to  the  transmission  of 
blood,  and  showed,  that  after  air  was  once  ad- 
mitted into  these  organs,  it  could  never  again 
be  sufficiently  expelled  to  produce  their  sup- 
posed collapse,  and  that  the  quantity  which 
remained  after  the  fullest  expiration  was  am- 
ply sufficient  to  distend  the  air-cells,  and  allow 
a free  circulation  of  the  blood  in  the  vessels  of 
their  parietes.  He  thus  overturned  the  theory 
of  mechanical  obstruction,  and  established 
another,  which  held  its  sway  until  the  time  of 
Bichat.  Recognizing  the  importance  of  a 
supply  of  arterial  blood  for  the  due  mainte- 
nance of  the  circulation,  and  seeing  that  when 
respiration  was  suspended  the  venous  blood 
sent  to  the  lungs  was  transmitted,  unaltered  in 
its  qualities,  to  the  left  heart,  Goodwyn  sup- 
posed that  this  blood  ceased  to  stimulate  its 
cavities  ; and  in  consequence  of  the  left  auri- 
cle and  ventricle  not  being  excited  by  their 
natural  stimulant,  arterial  blood,  they  ceased 
to  perform  their  wonted  contractions,  and 
thus  the  circulation  was  here  primarily  arrest- 
ed. The  theory  of  Goodwyn,  as  well  as  of 
those  physiologists  who  went  before  him,  was 
grappled  with  by  the  master  mind  of  Bichat, 
and  in  its  turn  completely  overthrown.  Bichat 
showed,  by  a series  of  able  experiments  per- 
formed with  his  accustomed  accuracy,  that 
when  an  animal  is  asphyxiated,  the  venous 
blood  is  transmitted  from  the  lungs  into  the 
left  heart ; but  that,  instead  of  its  not  stimu- 
lating this  organ,  it  had  the  very  contrary 
effect,  and  was  vigorously  propelled  by  the 
left  ventricle  into  the  arteries,  and  thence 
into  every  tissue  of  the  body.  He  demon- 
strated this  in  the  following  manner.  Having 
adapted  a tube,  with  a stop-cock,  to  the  tra- 
chea of  a dog,  and  having  divided  an  artery, 
he  closed  the  stop-cock,  and  thus  prevented 
the  further  entrance  of  air  to  the  lungs.  At 
first  the  blood  issued  from  the  divided  artery 
in  a full  stream,  and  was  of  a bright  arterial 
colour  ; but  as  the  oxygen  of  the  contained 
air  in  the  lungs  became  exhausted,  it  gradually 
lost  its  arterial  hue,  acquiring  a darker  colour 
until  it  resembled  venous  blood  : the  blood 
after  this  continued  for  some  time  to  bo 
thrown  out  with  its  ordinary  force,  until,  at 
length,  the  jet  became  smaller  and  weaker, 
and  finally  ceased.  “ I have  seen,”  says 
Bichat,  “ a quantity  of  black  blood  discharged 
in  this  way,  more  than  sufficient  to  kill  the 
creat  ure  from  haemorrhage,  were  it  not  already 
dead  in  consequence  of  its  asphyxiated  con- 
dition.” By  this  and  other  experiments 
Bichat  showed  that  when  the  trachea  of  an 
animal  was  stopped  so  as  completely  to  ex- 
clude the  air,  the  venous  blood  continued  to 
be  sent  in  quantity  and  with  force  through  the 
arteries  for  a time  sufficient  for  it  to  permeate 
all  the  tissues  of  the  organs.  The  theory  of 
death  by  asphyxia,  which  was  raised  by  Bichat 
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on  the  foundation  of  these  experiments,  con- 
tinued to  be  generally  received  as  correct, 
until,  by  the  later  investigations  of  Dr.  Wil- 
liams, of  Liverpool,  and  Dr.  Kay,  it  was  over- 
thrown. Bichat  held  that  the  presence  of 
black  or  venous  blood  in  the  organs  was  in- 
compatible with  the  performance  of  their 
respective  functions,  and  that  especially  the 
irritability  of  the  brain  and  muscles  soon 
perished  under  its  poisonous  influence.  He 
injected  into  the  carotid  artery  of  a dog 
venous  blood,  and  found  that  the  creature  ap- 
peared immediately  to  be  agitated,  breathed 
quickly,  and  seemed  to  be  in  a state  of  suffo- 
cation, similar  to  that  of  asphyxia.  Its  animal 
life  became  entirely  extinct ; the  heart,  how- 
ever, continued  to  beat,  and  the  circulation  to 
go  on  for  half  an  hour  afterwards  ; at  the  end 
of  which  time  the  organic  life  ceased  also. 
The  same  result  followed  when  the  blood 
taken  from  the  arteries  of  an  asphyxiated 
animal  was  injected  into  the  carotid  artery  of 
another.  From  these  experiments  Bichat 
inferred  that  it  was  the  presence  of  venous 
blood  in  the  brain  w'hich  produced  the  insen- 
sibility that  so  speedily  supervenes  in  asphyxia, 
and  that  the  suspension  of  the  functions  of  all 
the  organs  connected  with  the  cerebro-spinal 
axis  necessarily  followed  this  paralysis  of  the 
“ cerebral  powers.”  But  in  addition  to  this 
cause  of  the  annihilation  of  the  organs  of  ani- 
mal life,  in  support  of  his  doctrine  he  also 
contended,  that  the  presence  of  the  black 
blood  in  the  muscles  acted  a prominent  part  ; 
to  prove  which  he  injected  the  crural  artery 
of  an  animal  with  the  black  blood  taken  from 
one  of  its  veins,  and  shortly  after  the  move- 
ments of  the  limb  became  enfeebled,  and  in 
other  instances  wholly  paralyzed.  In  like 
manner  the  functions  of  the  muscles  of  organic 
life  became  arrested,  but  at  a later  period 
than  those  of  animal  life ; the  heart  continu- 
ing its  action,  poisoning,  as  it  were,  every 
organ.  At  length  the  function  of  the  central 
member  of  the  circulation  itself  becomes  ar- 
rested ; its  coronary  arteries  become  filled 
with  black  blood,  and  its  structure  penetrated 
with  it  ; and  suffering  from  the  same  cause  in 
common  with  the  other  parts  of  the  system,  it 
dies.  The  main  point  of  difference,  then,  be- 
tween the  theories  of  Goodwyn  and  Bichat 
lies  in  the  former  accounting  for  the  arrest  of 
the  circulation,  by  supposing  the  action  of  the 
left  heart  to  fail  in  consequence  of  not  receiv- 
ing arterial  blood,  its  proper  stimulus  ; and 
the  latter  contending  that  this  arises  from  the 
heart  itself,  in  common  with  the  other  organs, 
being  penetrated  by  the  deleterious  black 
blood  which  eventually  is  fatal  to  its  own  action. 

Two  fatal  objections  to  the  theory  of 
Bichat  have  been  brought  forward,  and  have 
been  arrived  at  by  actual  experiment.  The 
records  of  the  Humane  Society  show  that  re- 
suscitation, by  the  use  of  artificial  respiration, 
has  taken  place  after  the  individual  operated 
upon  bad  been  submersed  as  long  as  fifteen 
minutes.  And  experiments  performed  on 
warm-blooded  animals  have  likewise  shown 


that  resuscitation  may  be  effected  even  after 
they  have  been  immersed  in  water  for  seven- 
teen minutes  ; and  this  at  a time  when  the 
action  of  their  heart  must  have  ceased.  If, 
then,  the  cessation  of  the  heart’s  action  arises, 
as  Bichat  supposes,  from  its  structure  being 
penetrated  by  venous  blood  sent  to  it  by  its 
coronary  arteries,  it  is  impossible  to  conceive 
how  that  action  could  be  again  restored  by 
arterializing  the  blood  of  the  capillary  vessels 
of  the  lungs.  Post-mortem  examinations  also 
of  animals  who  have  died  from  asphyxia,  re- 
veal that  the  cavities  of  the  right  heart  and 
the  lungs  are  distended  with  dark  blood, 
whilst  the  cavities  of  the  left  heart  are  com- 
paratively empty  ; a condition  of  parts  which 
is  evidently  at  variance  with  Bichat’s  views  ; 
for  the  left  cavities  should  also  be  found  dis- 
tended, inasmuch  as  the  dark  blood  continues 
to  be  sent  to  them,  even  to  the  heart’s  ow'n 
destruction. 

The  researches  of  Drs.  Williams,  Kay,  and 
Edw'ards,  have  fully  proved  that  many  of  the 
views  of  Bichat  have  been  too  incautiously  re- 
ceived ; and  Dr.  Kay  has  embodied  his  views 
on  the  physiology,  pathology,  and  treatment 
of  asphyxia,  in  a volume  specially  devoted  to 
that  object.  Dr.  Kay  views  the  organs  of  the 
body  as  being  composed  of  a congeries  of 
small  blood-vessels,  denominated,  from  their 
minuteness,  capillaries.  These  vessels  are 
possessed  of  peculiar  powers,  by  which,  in  a 
healthy  state,  they  only  admit  fluids  of  a cer- 
tain quality,  and  exclude  those  which  are  in- 
compatible with  the  functions  of  the  part. 
They  even  resist  the  forcible  introduction  of 
other  fluids,  when  injected  with  a syringe.  In 
the  lungs  minute  blood-vessels  exist  in  an  ex- 
quisitely delicate  net-work  ; in  these  vessels 
the  venous  blood  is  exposed  to  the  influence 
of  atmospheric  air  ; its  qualities  are  changed ; 
it  loses  its  dark  hue  ; and  acquires  a bright  red 
colour  ; and  hence  Dr.  Kay  thinks  it  probable 
that  the  vessels  in  which  the  arterial  blood 
circulates  must  differ,  in  their  peculiar  sensi- 
bilities, from  those  which  propel  the  venous 
blood.  He  further  conceives,  that  the  laws 
generally  observed  to  regulate  the  action  of 
the  small  vessels  in  other  structures,  would  be 
violated  if  the  vessels  w’hich  usually  convey 
arterial  blood  were  also  able  to  convey  with 
equal  facility  venous  blood,  in  every  state  of 
its  changes,  until  it  acquires  its  darkest  colour. 
When  air  is  no  longer  inspired,  a considerable 
quantity  of  this  fluid  remains  in  the  ultimate 
bronchial  subdivisions  ; and  as  long  as  this  air 
contains  a certain  proportion  of  oxygen,  the 
blood  still  undergoes  its  proper  change  in  the 
pulmonary  vessels,  and  the  circulation  pro- 
ceeds with  its  ordinary  activity  ; but  as  the 
proportion  of  oxygen  diminishes,  the  blood 
ceases  to  acquire  the  bright  vermillion  colour, 
and  becomes  gradually  darker,  and  the  circu- 
lation progressively  feebler  and  slower,  “ un- 
til when  venous  blood  enters  those  vessels 
which  formerly  contained  arterial  blood  only, 
this  degenerated  fluid  is  no  longer  able  to  ex- 
cite their  action,  and  the  circulation  stagnates 
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in  the  structure  of  the  lungs.  The  pulmonary 
veins  then  discharge  their  last  meagre  supply 
through  the  left  auricle  into  the  left  ventricle, 
which  propels  its  last  and  feeblest  tide  into 
the  arteries,  in  which  the  circulation  has,  every 
moment,  become  more  scanty,  until  the  pulsa- 
tion has  gradually  been  extinguished.”  Tn 
support  of  his  views  Dr.  Kay  adduces  one  of 
Bichat’s  own  experiments.  “ If  a stop-cock 
be  adapted  to  the  trachea  exposed  and  di- 
vided, and  afterwards  be  shut,  the  blood  be- 
comes darker,  and  springs  for  some  time  with 
its  usual  force”  from  a divided  artery  ; “ but 
at  length  the  jet  becomes  feebler  ; re-admit 
the  air,  the  blood  becomes  almost  immediately 
red,  and  its  saltus  rapidly  increases.”  “ In 
this  experiment,”  observes  Dr.  Kay,  “ the  ex- 
clusion of  air  is  not  continued  so  long  as  to 
produce  a perfect  abstraction  of  the  oxygen 
remaining  in  the  air-cells,  when  the  stop-cock 
is  closed  ; nor  to  extinguish  the  respiratory 
powers,  the  manifestation  of  which  is  resumed 
as  soon  as  the  stop-cock  is  re-opened.  The 
blood,  changed  in  colour,  but  not  yet  so  much 
impaired  in  its  qualities  as  to  be  unable  to 
traverse  the  lungs,  still  circulates,  and  air  is 
admitted  at  a moment  when  the  danger  of  the 
occurrence  of  asphyxia  is  imminent ; but  when 
the  respiratory  powers  and  the  organic  func- 
tions are  still  supported  by  a blood  partially 
oxygenated.” 

But  in  addition  to  the  experiment  of  Bichat 
referred  to,  Dr.  Kay  performed  others  in  fur- 
ther corroboration  of  his  theory.  He  asphyx- 
iated animals  (rabbits  and  hares)  by  tying  the 
trachea,  and  then  opened  a large  artery,  as 
the  external  iliac  artery  or  the  aorta.  At  the 
end  of  the  second  minute  from  the  commence- 
ment of  the  experiment,  when  the  external 
iliac  artery  was  divided,  a considerable  quan- 
tity of  dark  blood  flowed  ; but  at  the  third 
minute  it  had  almost  ceased  to  escape.  The 
heart  continued  to  contract  vigorously,  and 
very  small  quantities  of  dark  blood  were  ob- 
served to  collect  slowly  every  twenty  seconds 
at  the  extremity  of  the  artery  ; and  although 
at  the  end  of  five  minutes  all  flow  of  blood 
entirely  ceased,  the  left  heart  continued  to 
contract  spontaneously  for  a very  considerable 
period  longer.  When  the  aorta  was  divided 
no  blood  flowed  from  it  after  three  minutes 
and  a half,  but  the  heart  continued  vigorous 
the  usual  period. 

From  these  experiments  Dr.  Kay  concludes 
that  when  the  conversion  of  venous  into  arte- 
rial blood  is  prevented  by  excluding  the  at- 
mospheric air,  the  blood  gradually  ceases  to 
circulate  in  the  capillary  vessels  of  the  lungs, 
in  consequence  of  its  being  so  changed  as  to 
fail  in  exciting  the  action  of  the  vessels  of  ar- 
terial blood  ; the  cavities  of  the  left  heart  con- 
sequently receive  a smaller  quantity  of  blood, 
which  is  expelled  for  a time  vigorously  into 
the  arteries.  The  ventricle,  meanwhile,  di- 
minishes in  size  as  the  quantity  of  blood  sup- 
plied becomes  less,  until,  at  length,  although 
spontaneous  contractions  still  occur  in  its 
fibres,  no  blood  issues  from  a divided  artery, 


and  the  ventricle,  by  contraction,  has  oblite- 
rated its  cavity.  After  this,  blood  slowly  ac- 
cumulates in  the  auricle  from  the  large  vessels 
of  the  lungs,  and  its  contractility  continues 
for  a very  considerable  period.  In  opposition, 
then,  to  the  theory  of  Bichat  and  of  Good- 
wyn,  Kay  argues  with  Harvey  and  Haller,  in 
supposing  the  circulation  in  asphyxia  to  be 
primarily  arrested  in  the  lungs  ; but  he  does 
not  suppose,  with  them,  that  this  occurs  from 
a mere  collapse  of  the  air-cells,  or  from  a re- 
flection of  the  vessels  of  the  lungs  on  them- 
selves offering  a mechanical  impediment  to  its 
transmission,  but  in  consequence  of  the  de- 
generated venous  blood  being  insufficient  to 
excite  those  pulmonary  capillary  vessels, 
whose  natural  stimulant  is  arterial  blood. 

In  our  account  of  Bichat’s  theory  we  have 
seen  that  he  considered  the  presence  of 
“ black  or  venous  blood  in  the  organs  to  be 
incompatible  with  the  performance  of  their 
respective  functions,  and  that  especially  the 
irritability  of  the  brain  and  muscles  soon 
perished  under  its  poisonous  influence.”  Dr. 
Kay,  however,  conceives  that  dark  blood  from 
the  left  heart  has  no  positively  noxious  influ- 
ence on  the  muscles,  but  that  its  presence 
supports  their  contractile  power  for  a consi- 
derable period.  To  prove  this  he  secured 
three  rabbits,  and  opened  the  abdomen  of 
each  ; he  tied  the  aorta  of  one  above  the 
renal  arteries,  and  also  the  left  common  iliac 
close  to  the  aorta.  In  eight  minutes  he  opened 
the  vena  cava  of  the  second,  and  the  blood 
which  immediately  flowed  he  injected  into  the 
aorta  of  the  first,  and  found  the  contractility 
of  both  extremities  to  be  equally  vigorous.  At 
the  fourteenth  minute  the  degree  of  contrac- 
tility having  been  ascertained  by  the  insertion 
of  needles  attached  to  the  wires  of  a galvanic 
battery,  he  injected  another  quantity  of  blood, 
and  he  found  no  difference  in  the  contractility 
of  the  muscles  in  the  two  extremities.  He 
then  injected,  in  the  course  of  thirty  minutes, 
venous  blood  obtained  from  the  cava  of  the 
third  rabbit,  and  at  each  interval  between  the 
injections  the  wires  were  equally  applied  to 
the  muscles  of  both  extremities,  and  their 
contractility  gradually  and  equally  declined  in 
each,  as  in  experiments  in  which  the  artery  is 
simply  tied.  Anxious,  however,  to  compare 
the  effect  in  the  muscles,  and  with  the  biood 
of  the  same  animal,  cceteris  paribus,  he  per- 
formed the  following  experiment  : — The  tra- 
chea of  a rabbit  was  laid  bare,  a ligature  was 
passed  beneath  it,  and  one  also  beneath  the 
abdominal  aorta,  above  the  superior  mesente- 
ric artery.  The  aorta  and  trachea  were  tied 
nearly  at  the  same  moment ; the  muscles  con- 
tinued equally  vigorous  for  some  time  on  the 
application  of  the  wires  of  the  battery  ; they 
then  equally  and  gradually  decreased  in 
strength,  and  in  one  hour  ceased,  contracting 
to  the  stimulus  at  the  same  time ; the  muscle 
of  the  upper  extremity  appearing,  towards  the 
close  of  the  experiment,  to  be  somewhat 
stronger.  From  these  and  other  experiments 
Dr.  Kay  infers,  that  dark  blood  from  the  left 
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heart  has  no  positively  noxious  influence  on 
the  muscles,  and  that  its  presence  in  the 
voluntary  muscles  supports  their  contractile 
power  for  a considerable  period.  {Kay,  182.) 

The  effect  of  venous  blood  on  the  brain 
and  nervous  system  has  also  been  made  the 
subject  of  inquiry  by  Dr.  Kay,  and  various 
experiments  which  he  has  performed  incline 
him  to  question  even  this  part  of  Bichat’s  doc- 
trine. He  found  that  venous  blood  from  one 
rabbit  could  be  injected  slowly  and  cautiously, 
so  as  to  avoid  all  injury  of  the  cerebral  matter, 
into  the  carotid  arteries  of  another,  without 
causing  more  than  muscular  debility  and  las- 
situde ; and  from  this  he  concludes  that 
venous  blood  is  only  a weaker  stimulus  to  the 
brain  than  arterial,  and  that  the  functions  of 
this  organ  cease  in  asphyxia,  because  the  cir- 
culation being  arrested  in  the  lungs,  the  di- 
minished quantity  sent  to  the  brain  is  insuffi- 
cient for  its  functions. 

The  general  conclusion,  then,  which  Dr. 
Kay  deduces  from  all  his  investigations  are, 
First,  that  the  circulation  is  arrested  after 
respiration  ceases,  because,  from  the  exclu- 
sion of  oxygen,  and  the  consequent  non-arte- 
rialization  of  the  blood,  the  minute  pulmonary 
vessels,  which  usually  convey  arterial  blood, 
are  then  incapable  of  conveying  venous  blood, 
which  therefore  stagnates  in  the  lungs. 
Secondly,  that  the  arrest  of  the  circulation  is 
sudden  when  the  lungs  are  entirely  deprived 
of  air,  and  that  blood  ceases  to  flow  from  them 
into  the  left  cavities  of  the  heart,  even  in  the 
smallest  quantities,  in  about  three  minutes  and 
a half.  Thirdly,  that  even  supposing  a great 
quantity  of  venous  blood  was  transmitted 
through  the  lungs,  it  would  not  impair  their 
contractility  ; but,  on  the  contrary,  it  is  even 
capable  of  supporting  this  power  for  a certain 
period.  Fourthly,  that  venous  blood  does  not 
possess  any  noxious  quality,  by  which  the  or- 
ganic functions  of  these  tissues  can  be  destroy- 
ed, but  is  simply  a less  nutritious  and  less  sti- 
mulating fluid  than  arterial  blood  ; and  lastly, 
that  the  functions  of  the  muscular  fibre  cease 
in  asphyxia,  because  the  circulation,  and  con- 
sequently the  supply  of  the  fluid  which  is 
necessary  to  life,  is  arrested  in  the  lungs. 

Of  the  different  theories  just  enumerated, 
that  proposed  by  Dr.  Kay  has  received  the  most 
general  assent  of  physiologists  ; except  in  that 
portion  of  it  which  relates  to  the  cause  of  the 
stagnation  of  the  blood  in  the  venous  capil- 
laries of  the  lungs. 

In  the  natural  condition  of  the  lungs,  the 
circulation  is  carried  on  in  those  organs  as  in 
other  parts  of  the  body  by  arteries  and  veins; 
but  here  the  arteries  convey  to  them  the  venous 
blood,  delivered  by  the  right  heart,  and  the 
same  blood  after  being  arterialized,  is  carried 
by  the  veins  to  the  left  heart.  The  venous 
blood  in  the  lungs  has  been  looked  upon  in 
consequence,  as  the  n«+ural  stimulant  to  the 
capillary  ramifications  of  the  pulmonary  artery, 
and  the  arterial  blood  as  the  natural  stimulant 
i to  the  capillary  ramifications  of  the  pulmonary 
veins. 


W e have  seen  that  Dr.  Kay  thinks  it  pro- 
bable, that  the  vessels  in  which  the  arterial 
blood  circulates,  must  differ  in  their  peculiar 
sensibilities  from  those  which  propel  the 
venous  blood,  and  that  when  venous  blood 
enters  those  vessels  which  formerly  conveyed 
arterial  blood  only,  this  degenerated  fluid  is 
no  longer  able  to  excite  their  action,  and  the 
circulation  stagnates  in  the  structure  of  the 
lungs. 

But  we  very  much  question  how  far  this 
explanation  of  the  cause  why  the  non-trans- 
mission of  the  venous  blood  through  the  capil- 
laries of  the  pulmonary  veins  is  correct  ; 
particularly  when  it  is  remembered,  that  after 
respiration  has  been  arrested,  the  right  heart 
continues  so  long  to  send  with  force  the  blood 
to  the  lungs.  And,  moreover,  Dr.  Kay  him- 
self agrees  not  merely  with  Bichat,  in  oppo- 
sition to  Goodwyn,  that  venous  blood  stimu- 
lates the  left  heart  ; but  in  opposition  to 
Bichat’s  own  theory,  has  shown  by  experiment, 
that  it  is  capable  of  exciting  instead  of  destroy- 
ing the  contractility  of  the  muscles  ; and  if 
cautiously  and  slowly  injected  through  the 
carotids,  of  even  stimulating  the  brain,  though 
in  a weaker  degree  than  arterial  blood. 

This  then  being  the  case,  as  regards  the 
action  of  venous  blood  in  other  organs  of  the 
body,  it  is  a fair  presumption,  that  in  the  lungs 
its  presence  is  a sufficient  stimulus  to  those 
capillaries,  which  in  the  natural  process  of 
respiration  convey  arterial  blood  ; and  if  so, 
some  other  cause  to  account  for  the  stagna- 
tion of  the  blood  in  these  vessels  must  be 
looked  for,  besides  the  degeneration  of  this 
fluid  rendering  it  an  insufficient  stimulus  to  the 
capillary  ramifications  of  the  pulmonary  veins. 

On  this  question  Dr.  Alison,  whose  opinion 
on  all  questions  in  physiology  is  deserving  of 
much  respect,  observes,  “ the  stimulus  to  the 
circulation  which  is  given  by  the  arterializa- 
tion  of  the  blood,  which  we  have  found  to  act 
chiefly  in  the  capillaries  of  the  lungs,  is  of  the 
nature  of  an  attraction  of  the  venous  blood, 
towards  the  part  where  it  is  to  undergo  this 
change,  and  towards  the  arterial  blood  in  ad- 
vance of  it  in  the  vessels  ; not  of  the  nature 
of  an  increased  contraction  of  the  vessels  them- 
selves ; and  that  it  is  in  consequence  of  the 
failure  of  this  auxiliary  power  in  the  circulation, 
that  the  stagnation  of  the  blood  in  the  lungs 
in  asphyxia,  and  the  extinction  of  the  organic 
life,  are  effected.” 

This  theory  Dr.  Alison  arrives  at,  from  a 
consideration  of  the  powers  which  move  the 
blood  and  other  organized  fluids  in  living 
animals,  independently  of  any  contractions  of 
moving  solids,  such  as  the  flow  of  blood  to  the 
mucous  membrane  of  the  stomach  and  bowels 
during  digestion,  to  the  uterus  during  gesta- 
tion, and  to  any  part  of  the  body  during  in- 
flammation. All  which  movements  of  the 
fluids,  to  a certain  degree,  are  caused  to  be 
directed  towards  the  part,  where  the  power  of 
digestion,  &c.  resides,  by  any  stimulus  given 
to  such  act  of  nutrition  or  secretion,  although 
applied  at  the  extremity  of  the  capillaries, 
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producing  “ an  effect  on  the  circulation  which, 
as  Sir  C.  Bell  expresses  it,  is  retrograde  along 
the  branches  of  the  arteries  — from  the  ana- 
logous movements  of  the  fluids  of  vegetables 
which  are  offered  on  the  application  of  heat, 
or  other  stimuli,  to  one  of  their  branches  or 
roots,  in  the  absence  of  any  evidence,  to  show 
the  existence  either  of  a structure  or  of  a con- 
tractile power  in  the  vessels  or  cells,  through 
which  the  fluids  pass,  capable  of  giving  them 
a determinate  direction  towards  the  parts 
which  are  thus  stimulated  : — from  the  fact, 
that  the  conversion  of  venous  blood  into 
arterial,  which  takes  place  in  the  lungs,  is 
accompanied  with  an  increase  of  fibrin  in  the 
latter,  and  also  an  increased  tendency  to 
coagulation,  “ which  implies  such  an  increase 
of  an  attraction  of  aggregation  in  the  particles 
of  the  fibrin,  as  may  be  held  to  be  strictly 
vital;”  and  that,  on  the  contrary,  a change 
from  arterial  to  venous  blood  is  accompanied 
with  a separation  of  the  globules  of  the  latter, 
its  whole  bulk  appearing  somewhat  increased  ; 
and  also  from  the  derivation  of  blood  in  all 
directions,  which  takes  place  towards  an  open- 
ing, when  made  in  a vessel  of  a living  animal. 

Dr.  Alison,  moreover,  insists,  that  we  have 
no  distinct  evidence  of  the  existence  of  coats, 
still  less  of  irritable  coats,  in  the  minute  ca- 
pillaries of  the  lungs,  and  that  the  only  vital 
power  of  contraction,  which  experiments  au- 
thorize us  to  ascribe  to  any  arteries,  is  a power 
of  permanent  or  tonic  contraction  on  their 
contents,  which,  when  called  into  action,  lasts 
for  some  time,  and  must  impede  the  flow  of 
fluids  through  them  ; that  the  only  powers 
arteries  possess  over  their  contents,  according 
to  Majendie  and  other  eminent  physiologists, 
is  simply  one  of  contraction,  so  as  to  lessen  or 
retard  their  flow,  and  one  of  relaxation,  so  as 
to  give  them  a free  passage  ; and  that,  con- 
formably with  these  views,  Wedemeyer  found 
stimulating  liquids  when  injected  into  the  ar- 
teries of  a living  animal,  were  much  longer  in 
making  their  way  into  the  veins  than  mild 
ones  *. 

The  difference  then,  on  the  question  under 
our  present  discussion,  between  the  theory  of 
Dr.  Kay  and  of  Dr.  Alison,  is  simply  this. 
Dr.  Kay  supposes,  when  an  animal  is  asphyxi- 
ated, the  arrest  of  the  circulation  in  the  capil- 
lary ramifications  of  the  pulmonary  arteries 
and  veins,  arises  from  a cause  which  is  to  be 
referred  to  the  capillaries  themselves  ; these 
vessels  failing  in  their  action,  from  the  want 
of  their  proper  stimulus,  or  in  Dr.  Kay’s  own 
words,  “ the  minute  pulmonary  vessels  which 
usually  convey  arterial  blood  are  incapable  of 
conveying  venous  blood,  which  therefore  stag- 
nates in  the  lungs2.”  Whilst  Dr.  Alison, for  the 
reasons  already  so  largely  quoted,  attributes  the 
cause  of  the  stagnation  of  blood,  not  to  “ the  na- 
ture of  an  increased  contraction  of  the  vessels 
themselves,”  but  to  a failure  of  that  “ auxiliary 
power”  in  the  pulmonic  circulation,  which  is 
“ of  the  nature  of  an  attraction  of  the  venous 

1 Cyclopedia  of  Anatomy  and  Physiology. 

2 Kay  on  Asphyxia,  p.  181. 


blood  towards  the  part  where  it  is  to  undergo 
the  change  into  arterial  blood the  power 
itself  inducing  this  attraction  being  the  process 
of  arterialization  ; to  the  accomplishing  of 
which  process,  the  admission  of  pure  air  to  the 
lungs  is  essential,  but  which  admission  in 
asphyxia  is  prevented. 

It  too  often  happens  in  physiology  as  in 
other  sciences,  that  when  any  new  theory 
is  propounded,  those  which  preceded  it  are 
either  altogether  lost  sight  of,  or  are  merely 
mentioned  as  matters  of  history. 

The  theory  of  digestion,  which  at  one  time 
was  solely  a concoction,  at  another  a fermen- 
tation— a nervous  function — a chemical  solu- 
tion— a vital  principle,  and  so  on — is  an  example 
of  what  has  happened  in  this  way  ; not  to  men- 
tion the  history  of  animal  heat,  absorption,  the 
seat  of  vision,  and,  indeed,  every  observed 
function  of  the  human  body.  All  these  “ have 
had  their  day,”  as  the  common  expression 
goes ; and  when  the  imagination,  at  first 
raised  and  dazzled  by  the  new  doctrine,  sub- 
sides, and  judgment  resumes  her  seat,  the 
older  opinions,  when  again  examined,  are  found, 
if  not  perfect,  at  all  events,  of  some  assistance 
in  helping  to  explain  the  subject  under  en- 
quiry, or  in  accounting  for  many  of  its  phe- 
nomena. 

The  older  physiologists,  including  Harvey 
and  Haller,  as  we  have  already  seen,  looked 
upon  the  stagnation  of  blood  in  the  capillaries 
of  the  lungs  in  asphyxia,  to  be  caused  by  the 
suspension  of  the  movements  of  the  thorax. 
Goodwyn  showred,  that  after  these  movements 
ceased,  dark  blood  was  for  a short  time  sent  to 
the  left  heart.  Bichat,  in  rejecting  Good- 
wyn’s  owm  theory  of  the  non-exciting  power 
of  this  blood  to  the  ventricle,  although  he 
sneers  at  the  idea  of  angles  of  vessels,  and  col- 
lapsed air-cells  offering  any  impediment  to 
the  passage  of  the  blood  through  the  lungs ; 
yet  details  an  experiment  admirably  calculated 
to  show  the  instantaneous  effect  of  the  respi- 
ratory movements  in  facilitating  the  passage 
of  this  fluid. 

If  a stop-cock  be  adapted  to  the  trachea, 
and  an  artery  opened,  the  blood  will  blacken, 
and  continue  for  some  time  to  be  thrown  out 
with  its  ordinary  force  ; but  at  last  the  jet 
will  gradually  grow  weaker.  If  after  this  the 
air  be  admitted,  the  blood  will  almost  imme- 
diately become  red,  and  its  jet  visibly  augmented; 
and  Bichat  further  observes,  that  this  impe- 
tuosity depends  on  the  movements  of  respira- 
tion, to  which  the  animal  is  obliged  on  the 
admission  of  air.  “ Besides,  the  influence  of 
a series  of  full  respirations  may  be  manifested 
without  dividing  the  trachea  ; open  the  carotid 
artery,  and  hurry  the  respiration  of  the  animal 
by  tormenting  it  (for  pain  will  constantly  have 
this  effect),  and  the  jet  will  be  visibly  in- 
creased.” These  observations,  although  made 
to  account  for  “ why  the  heart  ceases  to  act 
when  the  chemical  functions  of  the  lungs  are 
interrupted,”  bear  much  more  strongly  in 
demonstrating  the  effects  of  the  respiratory 
movements  on  the  pulmonary  circulation.  And 
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it  is  strange  that  Bichat  should  have  added, 
that  in  the  ordinary  state  of  health,  “ a series 
of  strong  expirations  will  not  be  found  to 
quicken  the  pulse.” 

In  considering  all  these  different  theories, 
it  appears  to  us  that  much  more  is  to  be 
attributed  to  the  effects  of  the  mechanical 
movements  of  the  thorax,  in  carrying  out  the 
pulmonary  circulation,  than  seems  willing  to  be 
conceded. 

When  the  foetus  makes  its  first  inspiration, 
the  expansion  of  the  thorax  carries  with  it 
the  subservient  lungs,  and  two  new  currents 
are  immediately  established  in  these  organs  ; 
one  a current  of  air  by  the  trachea,  the  other 
a current  of  blood  by  the  pulmonary  arteries  ; 
and  which  latter  current  is  diverted  towards 
the  respiratory  organs  by  their  expansion, 
otherwise  it  would  move  as  before  through 
the  ductus  arteriosus.  This  first  respiratory 
movement  acts  strictly  a mechanical  part  in 
bringing  the  two  currents  towards  each  other, 
and  such  being  the  case,  the  auxiliary  power 
of  Dr.  Alison  does  not  in  this  case  exist, 
because  the  flow  of  blood  to  the  air-cells  is 
accomplished  contemporaneously  with  the  flow 
of  atmospheric  air. 

In  after  life,  the  regular  succession  of  the 
involuntary  respiratory  movements  is  admitted, 
on  all  sides,  to  be  most  remarkable  and  diffi- 
cult of  explanation.  “ The  increase  of  the 
blood’s  impulse  by  expiration  is  in  many  per- 
sons so  great,  that  the  pulse  at  the  radial 
artery  becomes  imperceptible  when  inspira- 
tion is  long  continued,  and  the  breath  held. 
This  is  the  case  with  myself,  and  it  in  some 
1 measure  explains  the  fable,  of  persons  pos- 
; sessing  the  power  of  altering  the  actions  of 
their  heart  at  will 

The  condition  of  the  blood  in  the  collapsed 
stage  of  malignant  cholera,  its  dark  character, 
and  its  extreme  thickness  from  the  loss  of  its 
serum,  must  offer  great  difficulty  to  its  trans- 
mission through  the  lungs  ; yet  we  know  this 
to  be  accomplished,  as  is  evidenced  by  the 
feeble  pulse  which  is  detected  in  the  larger 
arteries  ; and  as  the  chemical  changes  of  respi- 
ration are  here  nearly,  if  not  wholly  suspended, 
the  transmission  of  the  blood  must  be  entirely 
dependent  on  therespiratory  movements,  which 
are  performed  with  a gasping  effort.  When 
powerful  emetics  have  been  administered  in 
this  condition  of  the  system,  and  when  they 
have  succeeded  in  producing  vomiting,  we 
have  repeatedly  observed  the  pulse  return 
for  a short  time  in  the  smaller  arteries  ; which 
stimulus  to  the  circulation  was  doubtless 
effected  by  the  respiratory  movements  which 
accompany  this  action. 

Before  we  enter  upon  the  consideration  of 
i the  general  treatment  of  asphyxia,  it  is  neces- 
i sarv  to  notice  briefly  the  interesting  researches 
| of  Dr.  Edwards 3. 

The  first  inquiry  of  Dr.  Edwards  we  shall 
j notice,  is  that  which  relates  to  the  compara- 

1 Muller’s  Physiology,  by  Baly. 

3 Influence  des  ngens  physiques  sur  la  vie. 


tive  influence  of  air  and  water  upon  the  ner- 
vous and  muscular  systems, — a question,  as 
Dr.  Kay  justly  remarks,  of  grave  importance, 
when  considered  as  affecting  the  treatment  of 
asphyxia.  The  singular  power  possessed  by 
reptiles,  of  living  a considerable  time  after  the 
excision  of  the  heart,  afforded  Dr.  Edwards  a 
means  by  which  the  respective  influence  of 
air  and  water  could  be  appreciated.  By  the 
removal  of  the  heart,  the  circulation  of  the 
blood,  and,  as  a necessary  consequence,  respi- 
ration, are  annihilated.  A part  of  the  blood 
escapes  ; and  that  portion  which  remains  may 
be  regarded  as  a constituent  part  of  the  or- 
gans. The  nervous  and  muscular  systems 
alone  are  left,  and  these  are  inseparably  con- 
nected. If,  after  having  cut  out  the  hearts 
of  reptiles,  taking  care  to  remove  also  the 
bulb  of  the  aorta,  an  equal  number  be  placed 
in  air,  and  in  water  deprived  of  air,  the  dif- 
ference in  the  duration  of  life,  if  any  difference 
exist  under  these  two  circumstances,  will  in- 
dicate the  respective  influence  of  these  me- 
dia on  the  nervous  and  muscular  systems, 
independently  of  that  which  it  may  exert  on 
the  circulation  and  respiration. 

Dr.  Edwards  removed  the  heart  and  bulb 
of  the  aorta  from  four  salamanders ; he  ex- 
posed two  of  these  to  the  air,  and  immersed 
two  others  in  water  of  the  same  temperature, 
which  had  been  deprived  of  air  by  boiling. 
In  about  four  or  five  hours  the  salamanders 
in  water  appeared  dead  ; but  that  life  still 
existed  was  rendered  evident,  when  they  were 
moved  or  pinched.  One  died  in  eight  hours, 
the  other  in  nine.  Those  in  air,  however, 
lived  from  twenty-four  to  twenty-six  hours. 
These  experiments  he  repeated  with  the  same 
precautions,  upon  six  other  salamanders,  and 
obtained  similar  results  ; hence  he  inferred, 
that  air,  in  comparison  with  water,  has  a supe- 
rior vivifying  influence  upon  the  system  of 
these  animals,  independent  of  its  action  by 
means  of  circulation  and  respiration.  Similar 
experiments  were  also  performed  on  frogs,  six 
of  which  were  placed  in  air,  and  six  in  water 
deprived  of  air.  Those  in  w’ater  lived  two 
hours,  those  in  air  three  ; and  their  activity, 
which  continued  to  be  considerable  after  the 
excision  of  the  heart,  decreased  much  more 
rapidly  in  the  water  than  in  the  air,  and  sti- 
mulation produced  much  less  effect. 

What  confirms,  however,  in  the  most  striking 
manner,  the  vivifying  effect  of  air,  and  the  de- 
leterious effect  of  water  on  the  nervous  sys- 
tem, is  the  following.  If  a frog,  deprived  of 
its  heart  and  immersed  in  water,  be  drawn 
out  and  exposed  to  the  air,  at  the  moment 
when  all  signs  of  life  have  disappeared,  it 
immediately  begins  to  recover.  If  it  again 
be  plunged  in  water,  all  appearance  of  life  in- 
stantly ceases  ; and  it  may  thus  be  made  seve- 
ral times  alternately  to  lose  and  recover  its 
motion  and  sensibility. 

In  order  to  determine  the  influence  of  the 
circulation  of  venous  blood  on  the  nervous 
system,  frogs,  whose  hearts  had  been  removed, 
and  an  equal  number  of  these  animals  unin- 
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jured,  were  placed  in  vessels  containing  water 
deprived  of  air.  The  frogs  in  which  the  ac- 
tion of  the  heart  and  the  circulation  con- 
tinued, always  survived  the  others  a consider- 
able period,  and  sometimes  above  twenty-four 
hours.  Similar  results  were  obtained  with 
toads  and  salamanders.  Hence  Dr.  Edwards 
concludes,  that  the  circulation,  even  of  venous 
blood,  is  favourable  to  the  action  of  the  ner- 
vous and  muscular  systems,  though  incapa- 
ble of  maintaining  life  beyond  a very  limited 
period. 

Lest  it  might  be  presumed  that  the  water, 
in  which  the  animals  were  immersed  in  these 
latter  experiments,  exerted  a deleterious  in- 
fluence oil  their  nervous  and  muscular  sys- 
tems, preventing  the  venous  blood  from  pro- 
longing life  so  much  as  it  would  have  done  in 
a less  noxious  medium,  Dr.  Edwards  per- 
formed the  following  experiment. 

He  strangled  six  frogs,  by  tying  very  tight- 
ly, with  a packthread  round  the  neck,  a piece 
of  bladder  fitted  very  closely  to  the  head,  so 
as  to  exclude  the  air  ; the  ligature  itself  being 
sufficiently  tight  to  effect  this.  At  first  the 
frogs  were  paralysed ; but  they  afterwards  to  a 
great  degree  recovered,  and  lived  from  one  to 
five  days  ; while  the  same  number  in  water 
were  dead  in  ten  or  twelve  hours.  The  same 
experiment  on  salamanders  was  attended  with 
similar  results,  and  one  of  these  animals  lived 
twelve  days,  until  its  head  became  gangrenous 
from  the  effects  of  the  ligature. 

The  marked  difference  also  which  exists  in 
the  duration  of  life  in  animals  strangled,  and 
in  those  immersed  in  water,  shows,  that  in  the 
former,  life  is  supported  many  days  without 
any  other  action  of  the  air,  than  that  which 
may  be  exerted  on  the  nervous  system,  or  on 
the  blood  through  the  medium  of  the  skin. 
To  demonstrate  the  influence  of  the  air  on 
the  blood,  through  the  medium  of  the  skin, 
frogs  strangled  with  bladder  and  a ligature, 
as  in  the  preceding  experiments,  were  placed 
in  receivers  containing  atmospheric  air.  They 
were  removed  an  hour  or  two  after,  and  a 
sensible  quantity  of  carbonic  acid  was  de- 
tected in  the  air  of  the  vessels. 

Dr.  Edwards’  next  inquiry  was,  how  far  the 
facts  just  detailed  may  be  modified  by  various 
circumstances  ; and  further  experiments  war- 
ranted him  in  concluding,  that  as  the  tempera- 
ture of  the  water,  in  which  the  animals  are 
immersed,  is  reduced,  so  will  the  duration  of 
life  be  prolonged.  Thus  when  the  tempera- 
ture of  the  Seine  water  was  cooled  by  means 
of  ice  to  50°  Fahrenheit,  it  was  found,  that  of 
two  frogs  immersed  in  it,  one  lived  five  hours 
fifty  minutes,  and  the  other  six  hours  fifteen 
minutes.  When  the  water  was  reduced  to 
32°  Fahrenheit,  eight  frogs  were  introduced 
into  it,  and  they  lived  from  six  hours  seven 
minutes  to  eight  hours  eighteen  minutes. 
When,  instead  of  cooling  the  water,  its  tem- 
perature was  raised  to  72°  Fahrenheit,  that  of 
the  air  being  38°  Fahrenheit,  the  frogs  only 
lived  from  one  hour  ten  minutes  to  thirty- 
five  minutes ; when  it  was  raised  to  90°  Fah- 


renheit, they  died  in  from  thirty-two  minutes 
to  twelve  minutes  ; and  when  it  was  raised  to 
108°  Fahrenheit,  they  scarcely  lived  a few 
seconds,  and  in  no  instance  exceeded  two  mi- 
nutes. It  is  worthy  of  remark,  that  the  de- 
gree of  heat  at  which  frogs  cannot  survive 
immersion  in  water  is  about  the  natural  tem- 
perature of  warm-blooded  animals. 

The  influence  of  temperature  on  fishes,  he 
also  found  to  resemble  that  on  the  Batra- 
chians.  If  a bleak  ( cyprinus  alburnus ) be  put 
into  a vessel  with  a large  mouth,  containing 
five  ounces  and  a half  of  aerated  water  at  68° 
Fahrenheit  in  summer,  it  dies  within  a few 
hours  ; but  when  the  temperature  is  lowered 
to  30°  or  33°  Fahrenheit,  and  kept  at  that 
point,  the  animals  lives  until  its  secretions  are 
so  abundant  as  to  corrupt  the  water. 

The  general  result  to  be  arrived  at  from 
these  facts  is,  that,  notwithstanding  the  dif- 
ferent conditions  in  which  the  animals  are 
placed,  the  more  the  temperature  is  raised 
beyond  certain  limits,  the  greater  is  the  de- 
gree of  the  influence  of  the  air  required  for 
the  support  of  their  life. 

Dr.  Edwards’  experiments  on  warm-blooded 
animals  are  also  full  of  interest,  and  bear  even 
more  directly  on  our  present  inquiry. 

In  consequence  of  the  circulation  being 
more  rapid,  and  the  nutritive  function  more 
active  in  young  animals,  it  has  been  a general 
opinion  that  their  temperature  is  much  higher 
than  in  adults ; but  the  contrary  is  the  fact. 
A thermometer  being  placed  in  the  axilla,  and 
the  bulb  applied  so  as  to  be  on  all  sides  in  con- 
tact with  the  animal,  it  was  ascertained  that 
the  temperature  of  some  new-born  puppies 
whilst  in  the  act  of  sucking  was  nearly  equal 
to  that  of  the  mother,  being  about  a degree 
or  two  lower  ; this  difference  not  being  con- 
stant, and  being  observable  among  adults  also, 
it  may  be  altogether  disregarded. 

When,  however,  at  a temperature  between 
30°  and  68°  Fahrenheit,  a new-born  puppy  was 
removed,  and  kept  an  hour  or  two  from  its 
mother,  its  temperature  fell  considerably,  and 
continued  falling,  until,  in  the  course  of  three 
or  four  hours,  it  stopped  a very  few  degrees 
above  that  of  the  surrounding  air.  The  same 
phenomenon  took  place  with  kittens  and  rab- 
bits. 

The  effect  of  these  experiments  was  ascer- 
tained not  to  be  occasioned  by  the  want  of 
food,  for  the  temperature  began  to  fall  as  soon 
as  the  separation  from  the  mother  took  place, 
and  the  diminution  was  not  in  the  least  re- 
tarded by  furnishing  the  young  animal  with 
milk  from  time  to  time.  Neither  can  it  be 
attributed  to  the  want  of  an  artificial  covering, 
which  could  only  retard  and  not  prevent  the 
lowering  of  the  temperature  ; and  in  some 
animals  well  covered  with  hair  at  birth,  expo- 
sure, though  more  slowly,  produces  the  same 
effect. 

It  appears,  then,  the  young  animal  produces 
less  heat  in  a given  time  than  the  adult ; and 
as  it  advances  in  life,  that  it  gradually  acquires 
a greater  power  of  producing  heat,  until  at 


ASPHYXIA.  429 


the  end  of  a fortnight  it  enjoys  this  faculty 
equally  with  its  parent. 

The  young  of  the  mammalia,  however,  are 
to  be  distinguished  into  two  classes,  in  relation 
to  the  production  of  animal  heat.  Some  are 
born,  as  it  were,  cold-blooded  : others  warm- 
blooded. Corresponding  with  this  difference, 
a distinction  is  deducible  from  the  state  of 
the  eyes.  Some  are  born  with  their  eyes 
closed,  others  with  the  eyes  open.  The  tem- 
perature of  the  former  rises  successively,  and 
at  the  end  of  a fortnight  (which  is  the  period 
when  the  eyes  open)  it  is  nearly  equal  to  that 
of  adults.  Thus  the  state  of  the  eyes,  though 
having  no  immediate  connection  with  the  pro- 
duction of  heat,  may  yet  coincide  with  an  in- 
ternal structure  influencing  that  function,  and 
certainly  furnishes  signs  which  serve  to  indi- 
cate a remarkable  change  in  this  respect,  since, 
at  the  period  of  the  opening  of  their  eyes,  all 
young  mammalia  have  nearlythe  same  tempe- 
rature as  adults. 

The  young  of  birds  are  also  to  be  divided 
into  two  classes.  Some  when  hatched  can 
cat  and  run,  and  are  only  covered  with  a 
tolerably  thick  down,  and  this  class  can  main- 
tain a moderately  elevated  temperature,  if  ex- 
posed to  the  air  in  a favourable  season.  Ano- 
ther class  is  born  without  down  or  feathers,  is 
incapable  of  providing  for  itself,  and  is  in  a 
similar  condition  in  relation  to  the  production 
of  heat  with  cold-blooded  animals.  Young 
birds,  however,  require  a degree  of  heat  equal 
to  that  of  adults  of  the  same  species,  and 
which  neither  the  mild  warmth  of  spring  nor 
the  strong  heat  of  summer  can  supply.  The 
temperature  of  this  class  is  preserved  by  the 
shelter  of  their  nests,  their  mutual  contact, 
and  the  assiduous  care  of  their  parents,  who 
impart  the  warmth  of  their  own  bodies  to 
them  during  all  the  time  that  is  not  occupied 
in  obtaining  food  ; but  when  separated  from 
each  other,  and  exposed  to  the  atmosphere, 
they  rapidly  cool  down  to  within  one  or  two 
degrees  of  the  temperature  of  the  air. 

It  is  from  within  alone  that  animal  heat  can 
originate,  however  outward  coverings  may 
contribute  to  retard  its  dissipation.  Accord- 
ingly an  adult  sparrow  stripped  of  its  feathers, 
cutting  them  so  as  completely  to  expose  the 
skin,  preserved  the  temperature  which  it  had 
before  the  experiment,  being  36°  Fahrenheit 
i above  that  of  the  atmosphere,  which  was  at 
I 64° ; whilst,  on  the  contrary,  young  birds  of 
the  same  species,  taken  from  their  nest,  where 
! they  had  a suitable  degree  of  warmth,  and 
; which  the  feathers  they  had  begun  to  acquire, 
tended  to  preserve,  cooled  down  to  within 
j one  or  two  degrees  of  the  external  air. 

From  these  and  similar  facts,  it  appears  that 
the  power  of  producing  heat  in  warm-blooded 
animals  is  at  its  minimum  at  birth,  and  in- 
creases uniformly  until  adult  age. 

The  duration  of  life,  when  animals  are  de- 
prived of  air,  extends  to  every  age,  in  the 
i opinion  of  Dr.  Edwards,  and  should  serve  as 
j a strong  reason  for  not  rashly  applying  a high 
I external  temperature,  for  tlie  restoration  of 


persons  from  a state  of  suspended  anima- 
tion. 

From  further  experiments  of  Legallois  and 
Edwards,  there  appears  to  be  an  intimate  re- 
lation between  heat  and  respiration  in  both 
cold-blooded  and  warm-blooded  animals.  The 
dividing  of  the  eighth  pair  of  nerves  produces, 
along  with  other  phenomena,  a considerable 
diminution  in  the  opening  of  the  glottis,  so 
that  in  puppies  recently  born,  or  one  or  two 
days  old,  so  little  air  enters  the  lungs,  that 
when  the  experiment  is  made  in  ordinary  cir- 
cumstances, the  animal  perishes  as  quickly  as 
if  it  were  entirely  deprived  of  air  ; it  lives 
about  half  an  hour.  But  if  the  same  opera- 
tion be  performed  upon  puppies  of  the  same 
age  benumbed  with  cold,  they  will  live  a 
whole  day.  In  the  first  case  the  small  quan- 
tity of  air  is  insufficient  to  counteract  the 
effect  of  the  heat,  but  in  the  other  it  is  suffi- 
cient to  prolong  life  considerably.  ( Edwards , 
Lib.  cit.) 

GENERAL  TREATMENT  OF  ASPHYXIA. 

Having  seen  that  Asphyxia  may  be  induced 
in  a variety  of  ways,  the  first  object  of  the 
practitioner  must  evidently  be  directed  to  the 
removal  of  the  individual  from  the  continued 
influence  of  the  exciting  cause,  and  the  second 
to  the  re-establishment  of  the  respiratory  func- 
tions of  the  circulation,  and  of  the  functions 
of  the  brain  and  nervous  system. 

Temperature.  — The  researches  of  Dr. 
Edwards,  which  we  have  just  quoted,  are  cal- 
culated to  throw  great  light  on  the  importance 
of  attending  to  the  degree  of  temperature  to 
which  the  asphyxiated  should  be  subjected,  as 
well  as  the  quantity  and  kind  of  covering 
which  should  be  placed  upon  the  body  before 
attempting  to  make  use  of  other  restoratory 
measures. 

The  practical  inferences  applicable  to  adult 
age,  and  particularly  to  man,  w'hich  he  deduces 
from  his  experiments,  are  the  following  : — 
A person  is  asphyxiated  by  an  excessive  quan- 
tity of  carbonic  acid,  in  the  air  which  he 
breathes  ; the  beating  of  the  pulse  is  no  longer 
sensible,  the  respiratory  movements  are  not 
seen,  his  temperature  however  is  still  elevated. 
How  should  we  act  to  recal  life  ? Although 
the  action  of  the  respiratory  organs  is  no 
longer  visible,  all  communication  with  the  air 
is  not  cut  off.  The  air  is  in  contact  with  the 
skin,  upon  which  it  exerts  a vivifying  influ- 
ence ; it  is  also  in  contact  with  the  lungs,  in 
which  it  is  renew'ed  by  the  agitation  which  is 
constantly  taking  place  in  the  atmosphere,  and 
by  the  heat  of  the  body  which  rarefies  it. 
The  heart  continues  to  beat,  and  maintains  a 
certain  degree  of  circulation,  although  not 
perceptible  by  the  pulse.  The  temperature 
of  the  body  is  too  high  to  allow  the  feeble 
respiration  to  produce  upon  the  system  all  the 
effect  of  which  it  is  susceptible.  The  tem- 
perature must  then  be  reduced,  the  patient 
must  be  withdrawn  from  the  deleterious  at- 
mosphere, stripped  of  his  clothes,  that  the  air 
may  have  a more  extended  action  upon  his 
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skin,  exposed  to  the  cold,  although  it  be 
winter,  and  cold  water  thrown  upon  his  face 
until  the  respiratory  movements  reappear. 
This  is  precisely  the  treatment  adopted  in 
practice  to  revive  an  individual  in  a state  of 
asphyxia.  If,  instead  of  cold,  continued 
warmth  were  to  be  applied,  it  would  be  one 
of  the  most  effectual  means  of  extinguishing 
life.  This  consequence,  like  the  former,  is 
confirmed  by  experience. 

In  sudden  faintings,  when  the  pulse  is  weak 
or  imperceptible,  the  action  of  the  respiratory 
organs  diminished,  and  sensation  and  voluntary 
motion  suspended,  persons  the  most  ignorant 
of  medicine  are  aware  that  means  of  refrigera- 
tion must  be  employed,  such  as  exposure  to 
air,  ventilation,  sprinkling  with  cold  water. 
The  efficacy  of  this  plan  of  treatment  is  ex- 
plained on  the  principle  before  laid  down. 

Likewise  in  violent  attacks  of  asthma,  when 
the  extent  of  respiration  is  so  reduced  that 
the  patient  experiences  suffocation,  he  courts 
the  cold  even  in  the  most  severe  weather;  he 
opens  the  windows,  breathes  a frosty  air,  and 
finds  himself  relieved. 

Admitting  then  the  correctness  of  Dr. 
Edwards’  views,  of  which  there  can  be  little 
doubt,  the  directions  which  have  been  given 
by  the  Royal  Humane  Society  for  the  recovery 
of  persons  apparently  dead,  are  liable  to  ob- 
jections ; first,  in  regard  to  the  temperature 
recommended,  and,  secondly,  to  the  re- 
clothing and  otherwise  enveloping  the  body. 
On  these  points  the  following  directions  have 
been  given  : — “ While  some  assistants  are 
engaged  with  artificial  respiration,  others,  we 
have  already  hinted,  should  be  employed  in 
communicating  continued  heat  to  the  body. 
Dry  warm  blankets,  bags  of  warm  grains,  or 
sand  bladders,  or  bottles  of  hot  water,  or  hot 
bricks,  or  hot  blankets,  wrung  out  of  hot 
water,  are  amongst  the  means  most  easily 
obtained.  The  body  may  be  placed  before  a 
fire,  or  in  the  sunshine,  if  strong  at  the  time. 
Whatever  may  be  the  means  employed,  the 
restoration  of  warmth  should  always  be  ar- 
duously pursued.  Should  the  accident  happen 
in  the  neighbourhood  of  a steam-engine,  brew- 
house,  bake-house,  or  any  fabric  where  warm 
water  may  be  easily  procured,  it  would  be  of 
great  importance  to  place  the  body  in  a warm 
bath,  moderated  to  a degree  of  heat  not  ex- 
ceeding one  hundred  degrees.  The  warmth 
most  promising  of  success  is  that  of  a heated 
bed  or  blankets.  Bottles  of  hot  water  should 
be  laid  at  the  bottoms  of  the  feet,  to  the  joints 
of  the  knees,  and  under  the  arm-pits  ; and  a 
warming-pan,  moderately  heated,  or  hot  bricks 
wrapped  in  cloths,  should  be  passed  over  the 
body,  and  particularly  in  the  direction  of  the 
spine.  A large  bladder  should  be  applied, 
filled  with  hot  water,  and  inclosed  in  flannel, 
to  the  region  of  the  stomach  and  heart.  The 
natural  and  kindly  warmth  of  a healthy  person, 
lying  by  the  side  of  the  body,  has  been  found 
in  some  cases  of  adults,  and  particularly  of 
children,  very  efficacious  ; but  the  warm  bath, 
where  it  can  be  procured,  is  preferable  to  all 


other  means  of  communicating  heat.” — Royal 
Humane  Society’s  Report,  1833,  p.  100. 

Were  the  directions  here  recommended  to 
be  implicitly  obeyed,  the  enfeebled  vital  ac- 
tions would  be  in  danger  of  extinction,  and 
the  “ apparent  death”  would  soon  become 
real.  The  temperature  of  the  apartment  in 
which  the  body  is  laid,  should  in  general  not 
be  higher  than  73°  or  80° ; and  Dr.  Edwards 
even  recommends  in  some  cases  that  it  should 
be  lower  than  this.  The  advantage  to  be 
derived  from  exposing  the  surface  of  the  body 
to  the  vivifying  influence  of  the  air  is  alto- 
gether lost  sight  of,  when  the  body  is  recom- 
mended to  be  “ re-clothed,”  “ to  be  wrapt  in 
blankets  wrung  out  with  hot  water,”  or  to  be 
immersed  in  a “ warm  bath.”  Where  heat  is 
demanded,  its  application  is  therefore  prefer- 
able in  the  radiant  form,  and  when  conducted 
heat  is  called  for,  it  should  be  so  partial  in  its 
application,  as  to  interfere  but  little  with  the 
exposure  of  the  surface  to  the  “ vivifying  in- 
fluence” of  the  air.  The  employment  of  heat 
in  the  radiant  form  also  gives  us  the  oppor- 
tunity of  applying  friction  and  other  excitants 
to  the  body,  and  does  not  interfere  with  our 
endeavours  to  restore  life  by  artificial  respi- 
ration. 

The  body  should  therefore  be  placed  before 
the  fire,  or  in  the  sunshine, and  bottles  of  warm 
water,  or  warm  bricks,  applied  to  limited  por- 
tions of  the  cutaneous  surface,  such  as  the 
soles  of  the  feet,  or  the  arm-pits.  A proper 
temperature  also  may  be  applied  to  the  spine 
and  back  by  means  of  the  tin  mattrasses  filled 
with  warm  water,  such  as  were  recently  used 
during  the  prevalence  of  cholera,  in  several  of 
the  hospitals.  By  these  proceedings  the  in- 
fluence of  the  air  on  the  skin,  in  rousing  the 
action  of  the  capillaries,  and  imparting  oxygen 
to  the  blood,  is  uninterfered  with,  whilst  fric- 
tion, the  application  of  stimuli,  and,  above  all, 
artificial  respiration,  can  be  advantageously 
resorted  to 

We  have  been  thus  particular  in  detailing 
the  researches  of  Dr.  Edwards  and  their  ap- 
plication  to  the  human  being  when  in  a state 
of  asphyxia,  in  consequence  of  the  directions 
of  the  Humane  Society  being  sanctioned  by 
the  authority  of  others  who  have  treated  of 
this  subject.  And  no  matter  how  great  the 
caution  exercised  in  avoiding  the  too  sudden 
application  of  heat,  the  circumstances  of  the 
case  must  be  very  peculiar  indeed  which  should 
warrant  us  in  raising  it  beyond  what  we  have 
already  recommended,  much  less  to  the  height 
of  “98°  or  100°”. 

Artificial  Respiration. — Simultaneously  with 
the  employment  of  a well-regulated  tem- 
perature, artificial  respiration  should  be  re- 
sorted to.  When  we  consider  that  the  natural 
process  of  respiration  is  carried  on  by  the 
alternate  dilatation  and  contraction  of  the 
thorax,  and  the  admission  of  pure  atmospheric 
air  to  the  lungs,  it  is  obvious  that,  in  a state  of 
asphyxia,  the  operation  by  which  we  attempt 
to  restore  respiration  resolves  itself  into  two 
processes.  The  first,  by  which  we  imitate  the 
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natural  movements  of  the  thorax,  and  the 
second,  by  which  we  convey  air  to  the  lungs, 
the  latter  process  being  called  insufflation. 
Without  the  contemporaneous  use  of  these 
two  processes  our  measures  generally  prove 
abortive  ; and  if  insufflation  alone  be  attempted 
the  consequences  may  even  be  highly  danger- 
ous. There  are  many  cases  on  record  where 
animation  was  restored  by  the  simple  applica- 
tion of  pressure  to  the  chest  and  abdomen, 
by  which  a portion  of  the  carbonised  air  was 
expelled,  and  on  the  pressure  being  removed, 
a portion  of  atmospheric  air  entered  the  lungs 
by  the  natural  elasticity  of  the  chest  allowing 
it  to  recover  its  former  dimensions  ; whilst,  on 
the  contrary,  when  insufflation  was  resorted 
to,  without  reference  to  the  movements  of  the 
thorax,  the  most  unhappy  consequences  have 
been  the  result.  In  accordance  with  the  views 
of  Goodwyn,  who  supposed  the  contractile 
power  of  the  left  heart  to  be  destroyed,  in 
consequence  of  the  venous  blood  which  was 
sent  to  it  not  being  its  proper  stimulus, 
insufflation  was  injudiciously  recommended,  and 
for  a time  universally  adopted  ; and  as  much 
as  one  hundred  cubic  inches  of  atmospheric 
air  was  advised  to  be  introduced  into  the  lungs 
at  each  inflation,  with  a force  sufficient  to 
overcome  any  impediment  that  might  offer  to 
its  reaching  the  air-cells.  The  fatal  results 
which  must  have  followed  an  operation  of  this 
kind  are  obvious,  and  Leroy,  whose  instru- 
ment for  insufflation  we  shall  presently  have 
to  speak  of,  has  satisfactorily  shown,  that  with- 
out requisite  caution,  the  most  pernicious  re- 
l suits  follow.  He  ascertained  that  brisk  suffla- 
tion  of  air  into  the  trachea  killed  rabbits,  foxes, 
goats,  sheep,  and  other  animals,  even  when 
the  force  employed  was  that  of  an  expiration 
from  the  human  lungs.  To  some  other  ani- 
mals, however,  such  as  the  dog,  the  operation 
was  not  so  injurious.  Air,  briskly  introduced 
into  the  lungs,  generally  ruptures  some  por- 
tion of  their  tissue,  and,  issuing  into  the  cavity 
of  the  pleura,  occasions  their  collapse,  and  thus 
fatally  interferes  with  the  process  of  respira- 
tion. In  order  to  prove  this,  air  was  injected 
through  an  opening  in  the  intercostal  spaces 
| of  an  animal,  and  its  immediate  death  ensued. 

I On  opening  the  bodies  of  animals  killed  by 
brisk  insufflation,  the  diaphragm  was  found  to 
be  protruded  into  the  abdomen,  forming  an 
elastic  salient  tumor  in  that  cavity,  and  the 
lung  was  seen  contracted  into  a small  volume 
within  the  chest.  Leroy  and  Majendie  also 
revived  some  animals  by  making  a puncture 
in  the  parietes  of  the  chest  immediately  after 
| brisk  sufflation  had  been  practised,  and  thus 
j permitting  the  effused  air  to  escape  from  the 
i cavity  of  the  pleura.  Occasionally  bubbles  of 
air  were  introduced  into  the  sanguiferous  sys- 
| tern  by  some  rupture  of  the  pulmonary  ves- 
I sels,  and  ecchymosis  and  effusion  of  air  beneath 
j the  pleura  were  generally  observed ; and  both 
I Leroy  and  Majendie  report  that  they  fre- 
I quently  occasioned  a rupture  of  the  pulmonary 
| tissue,  and  a consequent  escape  of  air  between 
j the  layers  of  the  pleura,  by  forcible  inflation 
in  the  human  subject. 


The  directions  given  regarding  this  ope- 
ration must  therefore  be  received  with  some 
caution.  This  discovery  reveals  a sad  retro- 
spect of  absolute  evil,  produced  by  the  want 
of  caution  with  which  these  means  have  been 
applied  for  the  recovery  of  persons  apparently 
dead,  and  show  how  presumptuous  has  been 
the  interference  of  the  most  benevolent.  The 
dangers  are  so  great,  that  it  is  evidently  not  suf- 
ficient to  diffuse  a knowledge  of  them  through 
the  community,  and  to  depend  on  the  caution 
which  this  acquaintance  with  them  may  in- 
spire ; but  it  is  desirable  to  have  an  apparatus 
which  may  be  more  safely  entrusted  to  those 
who  are  distinguished  by  eminent  professional 
sagacity  and  prudence  '. 

Before  attempting  the  resuscitative  process, 
the  following  preparatory  measures  should  be 
adopted.  The  body,  stripped  of  its  clothing, 
should  be  laid  on  a table,  or  on  a board,  sup- 
ported by  chairs  of  a convenient  height  : the 
head,  shoulders,  and  chest,  should  be  some- 
what elevated,  and,  if  necessary,  the  mouth 
and  nostrils  cleansed  of  mucus,  which  can  be 
effected  by  means  of  a handkerchief  wound 
round  the  finger. 

As  free  a circulation  of  fresh  air  as  possible 
should  be  permitted,  and  with  this  view  the 
doors  and  windows  of  the  apartment  should 
be  left  open,  and  no  more  persons  than  are 
absolutely  necessary  allowed  in  the  room. 
The  body  should  be  exposed  to  a proper 
warmth  before  a fire,  at  a temperature  of  from 
65°  to  70°  Fahrenheit. 

Bottles,  containing  warm  water,  or  warm 
bricks,  if  the  surrounding  air  be  too  cold,  may 
be  applied  to  the  legs  and  arms.  No  heat 
however  should  be  applied  above  80°  Fahren- 
heit, as  a higher  degree  of  temperature  ex- 
hausts \ the  vital  energies.  The  natural  and 
kindly  warmth  of  a healthy  person  lying  by 
the  side  of  the  body  has  been  found,  particu- 
larly in  children,  very  efficacious.  The  warm 
bath  should  never  be  made  use  of,  as  water 
not  only  exerts  an  injurious  influence  on 
the  body,  but  interferes  with  the  exposure 
of  it  to  the  vivifying  influence  of  the  atmo- 
sphere. 

These  precautions  being  taken,  pressure 
should  now  be  made  upon  the  chest  and  abdo- 
men, by  which  the  deteriorated  air  will  be  in 
part  dislodged  from  the  lungs  ; when,  upon 
the  pressure  being  withdrawn,  fresh  air  will 
be  received  into  these  organs,  in  consequence 
of  the  capacity  of  the  thorax  being  restored, 
in  virtue  of  its  own  elasticity,  as  well  as  by  the 
descent  of  the  abdominal  viscera.  By  apply- 
ing the  flame  of  a candle  to  the  mouth  and 
nostrils,  or  the  down  of  a feather,  it  can  be 
ascertained  that  on  each  firm  pressure  of 
the  body  air  is  expelled  from  the  lungs,  and 
that  upon  the  pressure  being  removed,  air 
rushes  in. 

In  conjunction  with  these  attempts  to  imi- 
tate the  natural  respiratory  movements,  and  in 
the  absence  of  a proper  instrument  for  the  pur- 
pose, insufflation  may  be  performed  in  the  fol- 

1 Kay  on  Asphyxia,  p.  228. 
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lowing  manner.  Having  closed  the  mouth  of 
the  body  and  one  of  the  nostrils,  the  operator 
should  blow  into  the  other,  having  previously 
by  strong  suction  removed  as  far  as  possible 
the  deteriorated  air.  This  method  of  insuffla- 
tion when  practised,  should  be  performed 
through  the  nostril,  the  natural  appendage  to 
the  respiratory  tube,  in  preference  to  the 
mouth. 

We  have  hitherto  supposed  a case  where 
no  apparatus  was  at  hand  for  the  performance 
of  these  two  operations  ; it  is  now  necessary 
for  us  to  describe  the  several  instruments 
which  have  been  recommended,  and  the  use 
of  which  have  been  sanctioned  by  experience. 
The  bandage  of  Leroy  has  been  particularly 
described  by  the  Humane  Society,  and  is  ad- 
mirably calculated  to  produce  the  alternate 
contraction  and  dilatation  of  the  thorax  (figs. 
1 1 1 and  1 12). 

Fig.  111. 


Fig.  112. 


This  bandage  may  be  form- 
ed in  the  following  manner. 

A piece  of  strong  flannel,  a 
blanket,  sheet,  or  any  other 
kind  of  cloth  most  easily  to 
be  obtained  at  the  moment 
should  be  selected.  It  should 
be  six  feet  in  length,  and 
eighteen  inches  in  breadth ; 
six  strips  should  be  cut  or 
torn  lengthwise  on  each  side, 
and  each  strip  should  be  three 
inches  broad  and  two  feet 
long.  The  untorn  portion  of 
this  bandage  should  be  placed 
under  the  back  of  the  body, 
extending  from  the  arm-pits 
to  the  upper  part  of  the  thigh 
bones,  and  the  strips  brought 
together  over  the  chest  and 
belly,  interlacing  each  other 
from  the  opposite  sides,  as 
the  fingers  are  interlaced  in 
grasping  the  hands : the  strips  thus  arranged 
should  be  gathered  into  a bundle  on  each  side, 
and  upon  being  drawn,  by  two  assistants  in 
opposite  directions,  the  edges  of  the  bandage 
will  be  made  to  approach  each  other,  and  firm 
and  equal  pressure  will  thus  be  produced  on 
the  thorax  and  abdomen. 

When  the  assistants  have  made  the  neces- 
sary degree  of  pressure,  upon  their  relaxing 
the  bandage  the  thorax  will  expand  ; and  if  at 


the  same  moment  the  head  and  shoulders  of 
the  body  be  elevated,  the  diaphragm  will  fol- 
low the  abdominal  viscera  in  their  descent. 
By  these  proceedings  the  capacity  of  the  tho- 
rax will  be  increased  in  all  directions,  and  the 
atmospheric  air  be  invited  into  the  passive 
lungs  which  follow  its  movements.  The  use 
of  this  bandage,  and  the  inflation  of  the  lungs 
in  the  manner  directed,  may  be  safely  en- 
trusted to  the  hands  of  non-professional  per- 
sons, but  the  application  of  other  instruments 
which  have  been  devised  for  the  performance 
of  artificial  respiration,  or  even  the  use  of  the 
ordinary  pair  of  bellows  for  this  purpose, 
should  be  entrusted  to  the  surgeon  solely. 

For  the  purpose  of  introducing  a curved 
canula  into  the  glottis,  with  a view  of  inject- 
ing air  into  the  trachea  and  its  ramifications, 
Leroy  has  invented  an  instrument,  which,  by 
depressing  the  tongue  and  elevating  the 
epiglottis,  greatly  facilitates  this  operation. 


Fig.  113. 


Fig.  114. 


Figs.  113  and  114  represent  Leroy’s  instru- 
ment" ; it  is  composed  of  two  parts  articulated 
at  a,  figure  1 13.  The  branch  b b is  fixed,  the 
branch  c d is  moveable.  When  the  extremity  c 
is  elevated  towards  b,  the  extremity  d is  de- 
pressed, and  it  is  made  to  act  on  the  base  of 
the  tongue  so  as  to  elevate  the  epiglottis. 
Fig.  1 14  represents  the  canula  1 1 in  its  place 
in  the  instrument.  It  is  attached  to  the  fixed 
branch  by  a ring  f,  and  at  the  other  end  it  fol- 
lows the  motions  of  the  other  branch,  to  which 
it  is  attached  by  another  ring  g.  The  motion 
of  this  branch,  at  the  same  time  that  it  de- 
presses the  base  of  the  tongue  and  elevates 
the  epiglottis,  directs  the  canula  to  the  open- 
ing of  the  larynx,  and  if  it  then  be  pushed 
forward  it  enters  the  glottis. 

When  the  canula  is  thus  introduced,  the 
bellows  provided  with  a graduated  arc,  indi- 
cating the  quantity  of  air  proper  to  be  intro- 
duced at  different  ages,  should  be  attached  to 
the  tube,  and  before  commencing  inflation,  an 
effort  should  be  made  to  remove  by  suction  at 
the  canula,  any  fluid  that  may  be  in  the  wind- 
pipe, such  as  water,  mucus,  or  the  deteriorated 
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air.  The  larynx  then  being  held  backwards 
and  compressed  laterally  between  the  fingers 
and  thumb  of  an  assistant,  air  should  be  cau- 
tiously impelled  into  the  lungs.  Having  in- 
troduced a moderate  quantity  of  air  in  this 
manner,  the  chest  and  abdomen  should  be 
compressed,  so  as  to  expel  it,  and  this  opera- 
tion should  be  repeated  regularly  and  steadily, 
until  natural  respiration  begins,  or  until  this 
and  other  measures  have  been  persevered  in 
for  a long  time.  Dr.  Currie  recommends  that 
these  means  should  be  continued  “ at  least  six 
hours  without  any  appearance  of  returning 
life 

The  bellows  which  is  represented  at  Fig.  1 1 5 
is  double  valved,  a 
the  graduated  arc, 
b c the  valve  which, 
moved  in  the  di- 
rections of  the 
dotted  lines,  per- 
mits the  air  ex- 
pelled from  the 
lungs  during  ex- 
piration to  escape 
from  the  bellows. 
Leroy  has  also  in- 
vented an  appara- 
tus for  the  purpose 
of  warming  the  air 
before  injecting  it 
into  the  lungs. 
Fig.  1 1 6 represents 
a copper  vessel  in 
which  the  air  is 
heated.  There  is 
a valve  at  d.  The 
two  stop-cocks,  b 
and  c,  permit  the  air  in  the  reservoir  to  escape 

Fi<r.  116.  Fi°\  117.  when  lt  is  t0°  hot- 
’ This  air-vessel  is  to 
be  heated  by  a spirit- 
lamp,  (Fig.  117,) 
placed  in  the  centre  of 
a reflector,  such  as  is 
represented  in  Fig. 
118.  The  reflector  is 
formed  of  two  half 
circles,  articulated  to- 
gether, so  as  to 
envelope  the  reser- 
voir, as  is  shown  in  Fig.  1 1 9 ; openings  are 
made  in  the  upper  part  to  permit  the 
smoke  to  escape.  In  Fig.  1 18,  which  repre- 

Fig.  118.  Fig.  119. 
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sents  the  concavity  of  the  reflector,  are  eight 
metallic  prominences  d,  d,  d,  d,  intended  to 
keep  the  reflector  always  at  an  equal  distance 
from  the  reservoir. 

The  experiments  of  Leroy  and  Majendie, 
which  we  have  already  referred  to,  are  so  de- 
cisive as  to  the  necessity  of  using  the  utmost 
caution  in  introducing  air  into  the  lungs,  that 
the  following  observations  of  Dr.  Kay  cannot 
have  too  wide  a circulation. 

“ To  men  of  great  professional  skill,  and 
especially,  when  they  are  deeply  imbued  with 
a consciousness  of  the  dangers  encountered  in 
this  operation,  the  common  double-valved  bel- 
lows and  common  curved  tubes  may  be  en- 
trusted, when  other  instruments  are  not  at 
hand.  Such  men  alone  can  ever  be  permitted 
to  inflate  the  lung  from  the  nostril  with  com- 
mon kitchen  bellows,  as  has  been  formerly 
recommended  and  practised  ; but  which  ope- 
ration should  never  be  performed,  excepting  in 
an  extreme  emergency,  and  then  with  a cau- 
tion and  skill  which  few  can  be  expected  to 
possess.  To  the  danger  of  rupturing  the  air- 
cells  by  violence,  or  by  an  accumulation  of  air 
in  the  chest,  is,  under  these  circumstances, 
added  the  risk  of  inflating  the  stomach  and 
bowels  with  air,  and  thus  compressing  the 
lungs.  The  dangers  accompanying  this  me- 
thod are  therefore  so  great,  that  it  is  not 
described  lest  it  should  be  rashly  practised  by 
improper  persons.” 

The  performance  of  tracheotomy,  although 
recommended  by  surgeons  of  eminence,  is  now 
justly  abandoned.  All  that  is  desired  for  the 
inflation  of  the  lungs,  can  be  accomplished  by 
the  introduction  of  a canula  through  the  glottis, 
without  encountering  the  delay  which  attends 
the  operation  of  making  an  opening  into  the 
windpipe,  or  subjecting  the  patient,  should  our 
efforts  be  successful,  to  the  after  consequences 
of  such  a proceeding. 

An  apparatus  has  been  invented  by  Mr. 
Read,  which  possesses  the  advantages  of  being 
both  simple  and  safe  in  its  application,  and  of 
enabling  the  operator  to  withdraw  from  the 
windpipe  and  its  ramifications,  a portion  of  the 
deteriorated  air  before  introducing  a fresh 
uantity.  It  consists  of  a syringe  or  pump 
Fig.  120,  1.)  which  contains  by  exact  measure- 
ment fourteen  cubic  inches  ; a mouth-piece  or 


Fig.  120. 
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guard  (Fig.  120,  2)  ; a flexible  tube  for  re- 
moving the  deteriorated  air  (Fig.  120,  3); 
a coil  of  metal  tube  (Fig.  120,  4),  by 
which  it  is  proposed  to  heat  the  atmo- 
spheric air  previously  to  its  introduction  into 
the  lungs ; an  Indian  rubber  bag  (Fig. 
121,  5)  which  is  air-proof,  and  is  furnished 


Fig.  121. 


with  a stop-cock.  With  this  apparatus  a por- 
tion of  the  deteriorated  air  may  be  removed 
from  the  lungs  in  the  following  manner.  The 
pipe  of  the  mouth-guard  is  to  be  placed  upon 
the  tongue  of  the  patient,  and  the  guard 
pressed  close  to  the  lips  by  an  assistant  ; one 
end  of  the  tube  (Fig.  120,  3)  is  to  be  inserted 
into  the  mouth-guard,  and  the  other  into  the 
pump  ; the  nostrils  are  then  to  be  closed  by 
an  assistant  to  prevent  the  admission  of  air, 
and  by  cautiously  working  the  pump  not  only 
deteriorated  air,  but  also  mucus  or  any  other 
fluid  can  be  removed  from  the  windpipe.  After 
each  stroke  of  the  pump  if  the  fingers  be  re- 
moved from  the  nostrils,  the  pure  atmospheric 
air  will  instantly  rush  in. 

This  instrument  will  be  materially  assisted 
in  its  operation  by  the  application  of  Leroy’s 
bandage,  and  indeed  we  would  hesitate  to 
make  use  of  it,  without  employing  at  the  same 
time  alternate  pressure  and  relaxation  on  the 
parietes  of  the  chest. 

Stimulants. — With  a view  of  exciting  the 
action  of  the  heart  and  respiratory  muscles, 
friction  over  the  surface  of  the  body  should 
be  employed,  particularly  over  the  chest  and 
extremities,  either  with  the  hand,  previously 
covered  with  flour  to  prevent  abrasion,  with  a 
flesh-brush,  or  with  a towel.  The  nostrils  and 
fauces  maybe  tickled  with  a feather  dipped  in 
spirits  of  hartshorn  or  aromatic  vinegar  ; or 
the  fumes  of  burning  sulphur  or  other  vola- 
tile irritants  may  be  held  under  the  nostrils. 
With  similar  views,  warm  and  stimulating 
fluids  may  be  introduced  into  the  stomach  by 
means  of  a flexible  tube  and  syringe,  such  as 
brandy  and  water,  spirits  of  hartshorn  and 
water,  negus,  or  water  containing  mustard,  or 
essence  of  peppermint.  Stimulating  enemata 
of  turpentine,  of  warm  spirits  and  water,  or  of 
water  containing  salt  or  vinegar,  may  also  be 
resorted  to.  The  injection  of  tobacco  smoke 
into  the  rectum  has  been  recommended  ; but 
the  uncertainty  of  this  remedy,  as  well  as  the 
known  depressing  effects  of  tobacco,  should 


deter  us  from  its  use.  None  of  the  remedies 
just  enumerated  should  be  employed,  until 
some  minutes  after  artificial  respiration  has 
been  attempted.  Mr.  Hunter  recommended 
the  application  of  stimulating  vapours  to  the 
interior  of  the  lungs,  but  this  practice  has  been 
justly  condemned.  Of  little  value  also  is  the 
introduction  of  sponges  fixed  on  whalebone, 
and  impregnated  with  stimulating  liquids  into 
the  stomach,  for  the  purpose  of  more  effec- 
tually exciting  the  mucous  membrane  of  this 
organ  ; as  the  simple  injection  of  stimulating 
fluids  will  answer  all  the  purposes  we  have  in 
view,  without  endangering  the  organization  of 
the  stomach  itself. 

“ In  the  Berlin  transactions  we  find  a re- 
commendation of  the  use  of  a ventriculi  exe- 
cutia,  or  stomach-brush,  to  produce  internal 
friction  in  the  same  manner.  Dr.  Good  how- 
ever prefers  the  stomach-mop.  It  is  hardly 
necessary  to  caution  the  reader  against  the 
adoption  of  these  extravagant  proposals.  Nei- 
ther can  we  approve  of  the  recommendation 
of  the  internal  use  of  phosphorus,  also  recom- 
mended by  Dr.  Good  on  the  authority  of  some 
German  physicians,  as  one  of  the  most  power- 
ful stimulants  yet  known1.” 

The  use  of  either  common  or  galvanic  elec- 
tricity in  the  different  forms  in  which  it  is  used 
in  medicine,  has  been  strongly  advocated  for 
the  purpose  of  exciting  the  muscles  of  respi- 
ration, but  this  valuable  agent  is  not  always 
available,  as  it  is  seldom  that  an  apparatus  can 
be  procured.  To  awake  the  respiratory  mus- 
cles, electric  shocks  may  be  passed  through 
the  shoulders  or  chest.  Dr.  Ure  has  recom- 
mended that  the  phrenic  nerve  should  be  laid 
bare  in  the  neck,  and  that  one  wire  of  the 
galvanic  pile  be  connected  with  it,  and  another 
with  the  skin  of  the  epigastrium,  in  order  that 
the  diaphragm  may  be  stimulated  to  action  by 
the  galvanic  current. 

A new  method  has  been  proposed  by  Le- 
roy : he  introduced  acupuncture  needles,  one 
on  either  side,  between  the  eighth  and  ninth 
ribs  until  they  penetrated  a short  distance  into 
the  fibres  of  the  diaphragm  ; he  then  com- 
pleted the  galvanic  circle  by  means  of  a pile  of 
twenty-five  or  thirty  pairs  of  plates,  one  inch 
in  diameter,  when  the  diaphragm  immediately 
contracted  and  depressed  the  abdominal  vis- 
cera, and  an  inspiration  was  made.  The  circle 
was  then  interrupted,  when  the  diaphragm, 
urged  by  the  weight  of  the  abdominal  viscera, 
and  assisted  by  a gentle  pressure  made  on  the 
abdomen  by  the  hand,  returned  to  its  former 
position,  and  an  expiration  was  accomplished. 
By  alternately  repeating  these  operations 
respiration  was  re-induced  ; but  when  a con- 
tinuous current  was  applied,  the  respiratory 
movements  were  irregular.  In  the  experi- 
ments of  Leroy,  which  were  witnessed  by 
Majendie,  animals  were  often  resuscitated 
after  five  minutes’  submersion  by  the  applica- 
tion of  galvanism  in  the  manner  just  described. 
Although  in  the  majority  of  cases  of  asphyxia 

1 Roget,  in  Cvelopadia  of  Practical  Medicine. 
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which  present  themselves  in  private  practice, 
the  employment  of  electricity  cannot  be  re- 
sorted to  for  want  of  a proper  apparatus,  yet 
in  the  several  stations  for  the  reception  of  per- 
sons asphyxiated,  such  an  apparatus  should  be 
always  in  readiness. 

Bleeding. — The  propriety  of  including  this 
powerful  remedy,  which  always  requires  in  its 
employment  the  nicest  discrimination  and  the 
greatest  caution,  under  the  head  of  “ general 
treatment  of  asphyxia”  is  questionable.  We 
shall  therefore  here  merely  state  that  bleeding 
has  been  strongly  reprobated  by  some,  and  as 
strongly  extolled  by  others,  and  shall  reserve 
any  further  observations  on  its  employment, 
until  the  particular  varieties  of  asphyxia  come 
under  our  notice. 

The  measures  just  described  for  the  reco- 
very of  persons  in  a state  of  asphyxia,  should 
be  persevered  in  for  several  hours.  When 
they  are  successful,  the  first  signs  of  returning 
life  are  evinced  by  slight  convulsive  snatchings 
of  the  respiratory  muscles  at  longer  or  shorter 
intervals,  which  are  succeeded  by  gaspings  and 
sighing.  These  convulsive  respiratory  efforts 
become  more  and  more  regular;  the  heart 
flutters,  and  palpitations  succeed ; natural 
respiration  is  at  length  restored,  the  heart’s 
movements  become  regular,  the  circulation  is 
established,  and  the  anxious  finger  at  the  wrist 
receives  the  announcement  of  restored  anima- 
tion by  the  pulse.  All  danger  to  our  patient 
however  is  not  now  over ; on  the  contrary, 
many  serious  consequences  may  ensue.  Dr. 
Paris  gives  the  case  of  a corporal  of  the 
guards,  who  was  seized  with  cramp  as  he  was 
bathing,  and  remained  for  several  minutes 
under  water.  By  judicious  assistance  he  re- 
covered, and  appeared  to  those  about  him  to 
be  out  of  danger,  when  he  was  attacked  with 
convulsions  and  expired.  Another  case  is  on 
record  in  which  the  most  furious  delirium 
came  on  immediately  after  resuscitation 
from  drowning '.  In  all  cases  of  restored 
animation,  the  effects  of  reaction  should  be 
cautiously  watched,  and  combated,  as  the 
symptoms  present  themselves. 

VARIETIES  OF  ASPHYXIA. 

On  referring  to  the  causes  of  asphyxia  it  will 
be  seen  that  we  have  reduced  them  to  two 
general  heads,  either  as  the  respiratory  appa- 
ratus itself  is  directly  or  indirectly  affected,  or 
the  respiratory  medium,  the  air,  is  so  dete- 
riorated as  to  render  it  unfit  to  carry  out  the 
essential  chemical  object  of  respiration.  It 
now  remains  for  U3  to  consider  briefly  the  va- 
rieties of  asphyxia  which  are  embraced  under 
each  division,  and  it  will  not  only  be  more 
systematic,  but  also  better  suited  for  all  prac- 
tical purposes,  to  treat  of  each  in  the  order 
already  given.  We  shall  therefore  take  for 
our  text,  the  causes  of  asphyxia,  and  consider 
each  variety  in  succession  ; at  the  same  time 
dwelling  more  particularly  on  those  varieties 
which  most  frequently  present  themselves  to 

1 Archives  Gen.  dc  Med. 


the  practitioner,  or  which  demand  either  a 
modification  of  the  general  principles  of  treat- 
ment we  have  just  noticed,  or  the  employ- 
ment of  other  remedial  agents. 

The  first  variety  of  asphyxia,  or  that  which 
arises  solely  from  external  pressure  upon  the 
thoracic  parietes,  but  seldom  presents  itself. 
In  addition  to  the  cases  where  the  expansion 
of  the  thorax  is  prevented  by  the  individual 
being  buried  up  to  the  neck  in  the  earth,  or 
by  his  being  enveloped  in  plaster  of  Paris  for 
scientific  purposes,  we  may  notice  others 
which  must  be  fresh  in  the  recollection  of  our 
readers,  but  which  are  now  unknown. 

In  Edinburgh,  and  in  this  metropolis,  mon- 
sters in  human  shape  destroyed  the  lives  of 
their  fellow-beings,  by  kneeling  upon  their 
chest  and  abdomen,  so  as  to  prevent  the  action 
of  the  respiratory  muscles,  at  the  same  time  ex- 
cluding the  air  from  the  lungs  by  closing  the 
nostrils  and  mouth  with  their  hands.  In  this 
way  the  miscreants  soon  extinguished  the  life 
of  their  victims,  leaving  few,  if  any,  traces  of 
violence. 

The  negligence  of  the  legislature  to  the 
anatomical  wants  of  the  practitioner  and  stu- 
dent in  medicine,  led  to  these  atrocities. — 
Thanks  to  the  indignation  and  horror  which 
their  discovery  excited,  the  proper  preventive 
has  been  since  adopted,  and  the  lives  of  citi- 
zens are  protected  from  this  source  of  danger. 
It  consequently  becomes  unnecessary  to  dwell 
on  this  variety  of  asphyxia.  The  same  course 
may  be  adopted  as  regards  the  second  and 
third  varieties,  and  we  shall  therefore  pass  to 
the  fourth,  in  which  asphyxia  is  induced  by 
causes  which  prevent  the  access  of  air  to  the 
lungs,  by  producing  obliteration  of  the  respi- 
ratory tube.  Of  these  causes  of  asphyxia,  the 
most  important  to  the  practitioner,  and  at  the 
same  time  the  most  interesting,  are  submer- 
sion, strangulation,  and  the  presence  of  non- 
respirable  gases.  We  propose  to  consider 
these  in  the  order  we  have  placed  them. 

Submersion. — Asphyxia  produced  by  sub- 
mersion, or  drowning,  is  of  any  variety  the 
most  interesting,  whether  the  frequency  of 
its  occurrence,  the  combined  destructive  in- 
fluences of  the  absence  of  atmospheric  air, 
and  the  presence  of  water,  or  the  phenomena 
which  death  by  drowning  exhibits,  be  consi- 
dered. In  medico-legal  investigations  also,  it 
is  a question  of  paramount  importance,  whe- 
ther the  individual  whose  body  was  found  in 
the  water  came  by  his  death  from  drowning, 
was  placed  there  after  life  was  extinguished 
with  a view  to  avoid  detection,  or  was  intoxi- 
cated or  stunned  at  the  time  of  his  submer- 
sion. 

When  an  individual  is  submersed,  he  makes 
an  effort  to  inspire,  and  water  is  taken  into 
the  mouth ; but  as  soon  as  this  fluid  reaches 
the  glottis,  its  muscles  are  excited,  and  they 
contract  spasmodically.  This  state  continues 
so  as  to  prevent  almost  totally  the  entrance 
of  a fluid  not  fitted  for  animals  who  respire 
through  the  medium  of  the  atmosphere,  and 
produces  asphyxia  as  effectually  as  if  the  tra- 
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chea  itself  was  obliterated  by  the  application 
of  a ligature.  This  is  what  takes  place  on 
continued  submersion,  and  death  speedily 
supervenes  ; but  if  the  individual  rises  to  the 
surface  and  struggles  for  existence,  his  death 
is  more  or  less  prolonged,  and  a small  portion 
of  the  water  may  enter  the  trachea  during  the 
imperfect  attempts  which  he  makes  to  inspire. 

We  once  had  occasion  to  witness,  with  in- 
tense anxiety  for  the  safety  of  a friend  who 
could  not  swim,  and  who  got  beyond  his 
depth  when  bathing,  the  following  pheno- 
mena : he  first  made  violent  and  irregular 
struggles  with  his  arms  extended,  to  support 
his  head  above  the  water,  but  these  being 
ineffectual,  he  sank  to  the  bed  of  the  river ; 
on  reaching  which,  conscious  of  his  danger,  he 
struck  his  feet  against  it  with  such  force  as  to 
raise  his  head  and  chest  considerably  above 
the  surface.  He  now  called  for  help  loudly, 
and  cast  his  arms  about  him  at  random,  as  if 
endeavouring  to  grasp  something  which  would 
support  him,  but  almost  immediately  sank  ; 
He  soon  rose  a second  time  much  exhausted  ; 
when,  upon  the  point  of  his  again  sinking,  he 
was  rescued  from  his  peril,  brought  to  shore, 
and  soon  recovered.  He  stated  his  recollec- 
tion of  having  called  for  help,  but  after  that 
he  lost  all  consciousness. 

It  was  at  one  time  a prevalent  opinion,  that 
the  cause  of  death  from  submersion  arose  in 
consequence  of  the  water  entering  the  tra- 
chea and  filling  its  ramifications.  Even  at  the 
present  day  this  opinion  is  found  occasionally 
to  hold  its  popularity  amongst  the  uneducated, 
and  which  leads  to  the  pernicious  practice  of 
suspending  by  the  heels,  the  body  of  the  indi- 
vidual who  has  undergone  submersion,  for  the 
purpose  of  giving  exit  to  the  water  which  has 
been  supposed  to  have  entered  the  windpipe. 
The  experiments  of  Morgagni,  Haller,  Louis, 
Goodwyn,  &c.  upon  animals,  and  their  exami- 
nation of  the  bodies  of  persons  who  have  been 
drowned,  prove  that,  water  seldom  enters  the 
trachea,  and  that  when  it  does  so,  it  is  in  ex- 
ceedingly small  quantities,  and  during  the  last 
struggles  of  the  individual. 

Louis  drowned  animals  in  coloured  fluids, 
and  ascertained  that  a small  quantity  entered 
the  trachea.  Goodwyn  also  repeated  these 
experiments  with  a similar  result.  He  also 
drowned  animals  in  cjuicksilver,  and  ascer- 
tained that  when  a cat  was  immersed  in  this 
fluid,  five  drachms,  an  exceedingly  small  quan- 
tity when  its  weight  is  considered,  entered 
the  lungs.  In  order  to  determine  whether  the 
presence  of  a small  quantity  of  water  in  the 
lungs  would  occasion  death,  Goodwyn  per- 
formed the  following  experiment ; he  made  an 
opening  in  the  trachea  of  a cat,  and  through 
it  introduced  two  ounces  of  water  into  the 
lungs ; its  presence  wras  followed  by  a diffi- 
culty of  breathing  and  weak  pulse,  which  ef- 
fects soon  subsided,  and  the  animal  lived  seve- 
ral hours  afterwards  without  further  inconve- 
nience. It  was  now  strangled,  and  two  ounces 
and  a half  of  water  were  found  in  the  lungs. 
It  was  thus  proved  that  water  entered  the 


lungs,  but  not  in  a quantity  sufficient  to  pro- 
duce death. 

The  existence  of  the  frothy  mucus  which 
is  sometimes  found  in  the  bronchia  and  its 
ramifications  can  be  only  accounted  for  by  the 
animal  having  risen  to  the  surface  and  respired 
air  once  or  twice  during  its  last  struggles. 

It  is  difficult  to  lay  down  any  rule  by  which 
it  can  be  determined  a priori,  whether  our  at- 
tempts at  restoration  will  be  successful,  be- 
yond the  signs  which  characterize  the  exist- 
ence of  total  death.  Whilst,  on  the  one  hand, 
a few  minutes’ submersion  have  been  sufficient 
to  baffle  the  most  energetic  and  well-directed 
measures  of  the  practitioner  in  his  attempts 
at  re-animation,  cases  on  the  other  hand  are 
on  record,  where  recovery  has  crowned  his 
efforts  after  the  body  has  been  fifteen,  twenty, 
and  even  thirty  minutes  in  the  water.  The 
longest  period  recorded  by  the  Humane  So- 
ciety, of  recovery  after  submersion,  is  three 
quarters  of  an  hour. 

GENERAL  DIRECTIONS  FOR  THE  TREATMENT 
OF  THE  DROWNED. 

When  the  body  is  taken  out  of  the  water, 
the  mouth  and  nostrils  should  immediately  be 
cleansed  ; sometimes  much  frothy  mucus  will 
be  found  in  the  throat  ; this  should  be  care- 
fully removed  with  a handkerchief  tied  round 
the  finger  : the  wet  clothes  should  be  imme- 
diately stripped  from  the  body,  which  should 
be  wiped  dry  and  clean,  and  then,  without 
exposing  it  to  a cold  atmosphere  one  moment 
longer  than  necessary,  it  should  be  wrapped 
in  a dry  blanket.  In  conveying  the  body  to 
the  nearest  house,  the  assistant  should  forbid 
its  being  lifted  or  carried  by  the  shoulders 
and  legs,  because  in  this  position  the  head  is 
unsupported,  and  its  weight  will  hang  for- 
wards on  the  chest,  or  fall  backwards.  The 
body  should  be  carried  on  a blanket,  or  on  a 
board  (a  door),  or  in  a cart.  A room,  con- 
taining a good  fire,  should,  if  possible,  be 
selected '. 

The  resuscitative  measures,  which  we  have 
already  spoken  of  under  the  General  Treatment 
of  Asphyxia,  should  now  be  put  into  operation 
and  persevered  in  with  a caution  and  energy, 
and  for  a length  of  time  commensurate  with 
the  importance  of  the  humane  object  the  prac- 
titioner has  in  view. 

Strangulation. — Asphyxia  may  be  induced 
in  this  way  by  simple  pressure  round  the  neck, 
sufficiently  powerful  to  prevent  the  passage 
of  air  through  the  trachea,  as  by  the  applica- 
tion of  a cord,  a handkerchief,  or  by  the 
hands  ; or  this  pressure  may  be  complicated 
with  suspension  of  the  body,  as  in  hanging  ; 
also  with  rupture  of  the  ligaments  of  the  cer- 
vical vertebrae,  fracture  of  these  vertebral,  in- 
jury to  the  spinal  chord,  or  to  the  nerves  in 
the  vicinity  of  the  ligature. 

Death  from  strangulation  has  attracted  the 
attention  of  the  profession  from  the  earliest 
periods.  It  was  supposed  that  the  com- 
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pression  of  the  internal  jugular  veins  pro- 
duced insensibility ; and  in  the  belief  that 
when  the  carotid  arteries  were  tied  the  person 
must  fall  asleep,  these  vessels  obtained  the 
name,  at  one  time,  of  artcruc  soporales.  In 
John  Bell’s  anatomy,  1797,  we  read  that  the 
wildest  and  most  barefaced  tale  that  ever  was 
told,  is  that  delivered  by  a pupil  of  Realdus 
Columbus,  named  Valverdus,  in  his  Anatomy 
of  the  Human  Body.  The  carotid  arteries 
(says  Valverdus)  being  tied  up,  or  any  how 
obstructed,  the  person  grows  stupid,  and  falls 
presently  into  a profound  sleep,  This  expe- 
riment I saw  at  Pisa  in  the  year  1554.  It 
was  performed  upon  a young  man  by  the  ce- 
lebrated Columbus  in  the  presence  of  a great 
many  gentlemen  and  strangers,  with  no  less 
misery  to  them  than  amusement  to  us  (the 
pupils),  who,  though  we  knew  the  cause,  as- 
cribed it  altogether  to  the  black  art.  Galen 
attributed  death  from  hanging  to  the  lesion  of 
the  pneumogastric  nerves,  and  after  his  time 
it  was  generally  supposed  that  death  was  oc- 
casioned by  the  pressure  on  the  jugular  veins 
preventing  the  return  of  blood  transmitted  by 
the  carotid  and  vertebral  arteries,  and  thereby 
producing  apoplexy.  An  experiment  was 
performed  by  the  elder  Monro,  which  proved 
most  satisfactorily  that  death  by  hanging  was 
produced  by  asphyxia.  He  made  an  opening 
in  the  trachea  of  a dog,  and  suspended  the 
animal  with  a cord  in  such  a manner  that  the 
opening  was  beneath  it,  and  the  air  had  free 
access  to  the  lungs,  as  in  respiration.  He 
was  suspended  in  this  way  for  three  quarters 
of  an  hour,  during  which  time  the  circulation 
and  respiration  went  on  as  usual,  and  he  was 
then  taken  down.  The  cord  was  then  re- 
moved, and  applied  below  the  opening  in  the 
trachea,  so  as  to  prevent  the  entrance  of  air 
to  the  lungs  ; the  animal  was  again  suspended, 
and  in  a few  minutes  it  died.  The  chief  cause 
of  death  from  suspension  arises  in  consequence 
of  the  interruption  of  respiration  ; the  circum- 
stances which  may  accompany  the  application 
of  the  cord  may  materially  affect  the  dura- 
tion of  life  in  the  individual  suspended.  The 
rope  may  be  so  placed  above  the  larynx  as 
not  to  occasion  a perfect  obliteration  of  the 
windpipe  ; and  in  such  cases  the  small  supply 
of  air  may  prolong  the  tortures  of  the  being 
for  some  time,  although  incapable  of  main- 
taining life.  Inexpertness  of  this  kind,  on  the 
part  of  the  executioner,  together  with  the 
absence  of  the  gallows  of  modern  times,  must 
doubtless  have  been  the  cause  of  the  many 
recoveries  from  hanging,  which  are  on  record. 
We  have  had  occasion  to  know,  from  authen- 
tic sources,  the  successful  recovery  of  two 
individuals  who  had  undergone  the  sentence 
ol  the  law,  and  whose  bodies,  after  being  sus- 
pended the  usual  time,  were  delivered  over 
to  their  friends.  In  both  cases  the  external 
jugular  vein  was  opened,  and  frictions  over 
the  surface  of  the  body  and  extremities  were 
persevered  in.  A subscription  was  afterwards 
raised  for  one  of  them,  and  he  was  privately 
sent  out  of  the  country. 


Life  may  also  be  preserved  in  consequence 
of  the  larynx  and  trachea  being  ossified,  a 
condition  by  no  means  unfrequent.  A case 
of  this  kind  is  related  in  Dr.  Plott’s  Natural 
History  of  Staffordshire.  In  the  reign  of 
Henry  VI.  a woman,  named  Snetta  de  Bal- 
sham,  after  having  undergone  the  sentence  of 
the  law,  and  being  suspended  an  entire  night, 
was  cut  down,  and  found  to  be  still  alive  ; 
having  owed  her  preservation  to  her  larynx 
being  ossified.  This  case  was  considered  at 
the  time  to  be  so  wonderful  that  she  received 
her  pardon.  The  injuries  which  may  attend 
hanging,  besides  the  exclusion  of  air  from  the 
lungs,  must  depend  upon  a variety  of  circum- 
stances ; such  as  the  weight  of  the  body,  the 
length  of  the  drop,  the  manner  of  fixing  the 
rope,  and  so  on. 

Besides  the  interruption  to  the  respiration 
which  takes  place  from  hanging,  there  are  in 
general  some  remarkable  symptoms  presented 
which  show  great  disturbance  in  the  sangui- 
ferous and  nervous  systems.  The  being  strug- 
gles more  or  less  (convulsions  of  the  voluntary 
muscles),  the  vessels  of  the  face  and  head  are 
congested  with  livid  blood,  the  eyes  are  pro- 
truded, and  the  conjunctivas  are  suffused,  more 
or  less  mucus  is  in  the  mouth  and  nostrils, 
and  the  tongue  is  congested,  and  sometimes 
thrust  out  of  the  mouth.  We  have  not  ob- 
served any  great  distortion  of  the  features. 
The  sphincters  relax,  and  the  urine,  and  some- 
times the  faeces,  are  passed  involuntarily  ; 
semi-erection  of  the  penis  occasionally  takes 
place,  and  less  frequently  emission  of  semen. 

Mr.  Houston,  in  the  Dublin  Hospital  Re- 
ports, has  given  an  interesting  account  of  the 
effects  of  the  rope  on  the  necks  of  criminals 
who  suffer  death  by  hanging,  at  the  examina- 
tion of  two  of  which  we  were  present.  “ Both 
individuals  were  strong  plethoric  men,  exe- 
cuted for  murder  of  tradesmen  of  their 
own  craft,  under  the  combination  system. 
Their  death  was  evidently  caused  by  strangu- 
lation. The  cervical  vertebrae  were  unbroken, 
and  the  spinal  marrow  and  brain  presented  no 
marks  of  injury.  In  both  the  sterno-mastoid 
muscles  on  the  right  side  (the  opposite  to  that 
on  which  the  knot  of  the  rope  was  applied), 
were  ecchymosed,  contused,  and  broken  ; 
those  of  the  left  side  were  only  slightly 
bruised.  The  os-hyoides  and  thyroid  cartilage 
were  completely  severed  from  each  other. 
The  omo-hyoid,  sterno-hyoid,  and  thyro-hyoid 
muscles  were  so  bruised  and  lacerated  that 
only  some  stretched  shreds  of  them  remained 
to  hold  the  parts  together.  The  thyro-hyoid 
membrane  was  also  torn  across,  and  the  epi- 
glottis, pulled  from  its  roof  at  the  back  of  the 
thyroid  cartilage,  had  passed  up  with  the  os- 
hyoides  and  the  tongue  into  the  back  part  of 
the  mouth  ; the  skin  alone  remained  unbroken, 
and  interposed  between  the  rope  and  the 
cavity  of  the  pharynx.  This  was  the  only 
region  of  the  neck  which  gave  evidence  of 
much  injury,  the  great  vessels  and  nerves  all 
escaped  unhurt.  On  two  other  criminals, 
which  more  lately  I have  had  an  opportunity 
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of  examining',  precisely  the  same  effects  had 
been  produced  by  the  rope  on  the  soft  parts 
of  the  neck,  and  without  any  injury  to  the 
brain  or  spinal  marrow.  Two  preparations, 
illustrative  of  the  above  statement,  may  be 
seen  in  the  museum  of  the  College  of  Sur- 
geons. The  resemblance  in  the  effects  of  the 
injury  is  remarkably  striking.” 

In  addition  to  the  appearances  observed  by 
Mr.  Houston,  I found,  after  macerating  the 
bones  of  one  of  these  criminals,  that  the  den- 
tata  was  fractured  at  the  junction  of  its  laminae 
with  its  body,  but,  from  the  little  displacement 
of  the  fractured  pieces,  no  pressure  could  have 
been  exerted  upon  the  spinal  chord.  The 
preparation  of  this  vertebra,  together  with 
several  other  bones  of  the  individual,  are  now 
in  my  museum. 

We  learn  from  manuscript  notes  furnished 
to  Dr.  Paris,  that  Sir  Benjamin  Brodie  thinks 
an  animal  may  recover  from  the  direct  con- 
sequence of  strangulation,  and  may  suffer 
from  the  effects  of  the  ligature  on  the  nerves 
afterwards.  Sir  Benjamin  Brodie  passed  a 
ligature  under  the  trachea  of  a guinea  pig, 
and  tied  it  tight  on  the  back  with  a knot ; the 
animal  was  uneasy,  but  nevertheless  breathed 
and  moved  about ; at  the  end  of  fifteen  mi- 
nutes the  ligature  was  removed  ; in  the  follow- 
ing morning,  however,  the  animal  was  found 
dead.  On  dissection,  no  preternatural  ap- 
pearances were  discovered  in  the  brain,  but 
the  lungs  were  dark  and  tinged  with  blood, 
and  presented  an  appearance  similar  to  that 
which  is  observed  after  the  division  of  the 
pneumogastric  nerves.  “ I do  not,”  (observes 
Sir  Benjamin  Brodie)  “ positively  conclude 
from  this  experiment  that  the  animal  died 
from  an  injury  inflicted  on  the  eighth  pair,  but 
I think  that  such  a conclusion  is  highly  pro- 
bable, and  it  becomes  an  object  of  inquiry 
whether  a patient,  having  recovered  from 
hanging,  may  not,  in  some  instances,  die  after- 
wards from  the  injury  of  the  par  vagum.” 

But  it  was  not  until  1831,  that  the  effects 
of  ligatures  on  the  blood-vessels  and  nerves 
of  the  neck  were  fully  investigated,  when  Sir 
Astley  Cooper  instituted  a series  of  admira- 
ble experiments  in  elucidation  of  this  subject ; 
a full  account  of  which  will  be  found  in  the 
Guy’s  Hospital  Reports  for  1836.  The  pre- 
parations, illustrative  of  this  subject,  were 
kindly  shown  me  by  Sir  Astley  Cooper  him- 
self. The  inferences  which  he  draws  from 
his  experiments  are  thus  stated  : — “ It  appears, 
from  these  experiments,  that  the  carotid  arte- 
ries are  designed  in  these  animals  (dogs  and 
rabbits),  rather  for  the  supply  of  blood  to  the 
external  parts  of  the  head  than  to  the  brain 
itself ; whilst,  in  proportion  as  the  brain  is 
more  developed,  the  carotid  artery  acquires 
greater  importance.  The  obstruction  of  it 
influences  respiration  in  some  degree  ; proba- 
bly, because,  under  these  circumstances,  more 
blood  is  directed  to  the  vertebral  arteries, 
'rhe  internal  carotid  branches  arc  proportion- 
ably  less  than  in  those  animals  which  have  a 
large  cerebrum,  and  are  endued  with  higher 


mental  faculties.  It  passes  to  its  destination, 
to  prevent  the  action  of  the  heart  from  influ- 
encing the  brain  immediately. 

“ The  rabbit  quickly  recovers  from  the  ope- 
ration of  tying  these  arteries,  and  seems  little 
affected  by  it  ; and  in  man,  as  well  as  in  these 
animals,  these  vessels  are  obliterated  without 
the  destruction  of  life. 

“ The  vertebral  arteries  are  much  more  im- 
portant vessels,  as  regards  the  brain  and  its 
functions  in  these  animals J,  than  the  carotid 
arteries.  The  nervous  power  is  much  les- 
sened by  tying  them  ; and,  in  these  experi- 
ments, the  animal  did  not,  in  any  case,  survive 
the  operation  more  than  a fortnight ; although 
I do  not  mean  to  say  that  recovery  is  impos- 
sible. In  the  dog,  also,  the  carotids  may  be 
tied  with  little  effect  ; but  the  vertebrals  have 
a great  influence.  The  effect  of  the  operation 
is  immediately  to  render  breathing  difficult 
and  laborious,  from  the  supply  of  blood  to  the 
phrenic  nerves,  and  the  whole  course  of  the 
tractus  respiratorius  of  Sir  Charles  Bell  being 
stopped.  The  animal  becomes  dull,  and  in- 
disposed to  use  exertion  or  to  take  food. 
Very  slight  injuries,  after  a ligature  has  been 
put  upon  these  arteries,  will  destroy  life  ; in- 
somuch, that  if  they  are  fresh  tied,  even  dis- 
secting for  the  carotids,  without  tying  them, 
will  cause  death.  The  best  method,  in  such 
experiments,  is  to  tie  the  vertebrals  last. 

“ On  account  of  the  importance  of  these 
vessels,  they  are  securely  defended  by  bone  in 
the  greater  part  of  their  course  ; and  it  is 
only  below  the  sixth  cervical  vertebra  that 
they  are  accessible.  If  they  were  exposed  to 
pressure,  death  would  often  be  suddenly  pro- 
duced. These  arteries  are  tortuous,  to  pre- 
vent too  sudden  a rush  of  blood  to  the  head  ; 
and  they  pass  through  foramina  of  bones, 
which  prevents  any  great  increase  of  their 
size  ; although  they  become  somewhat  larger 
than  before,  when  the  carotid  arteries  are  tied, 
and  vice  versa.  Thirdly,  compression  of  the 
carotid  and  of  the  vertebral  arteries  at  the 
same  moment  in  the  rabbit,  destroys  the 
nervous  functions  immediately.  This  is 
effected  by  the  application  of  the  thumbs  to 
both  sides  of  the  neck,  the  trachea  remaining 
quite  free  from  pressure  ; when  respiration 
entirely  ceases,  with  the  exception  of  a few 
convulsive  gasps. 

“ The  same  fact  is  evinced  in  a clearer  and 
more  satisfactory  manner,  by  the  application 
of  ligatures  on  the  four  vessels,  all  being 
tightened  at  the  same  instant ; when  stoppage 
of  respiration  and  death  immediately  occur. 
When  the  dog  is  the  subject  of  this  experi- 
ment, it  loses  its  volition  and  sensation,  and 
appears  as  if  it  were  intoxicated  ; but  the 
anastomosing  vessels  gradually  restore  the  cir- 
culation by  means  of  the  other  branches  of  the 
subclavian  artery  at  the  back  and  sides  of  the 
neck. 

1 Mr.  Coleman  informs  me  that  the  vessels  of  the 
horse  are  different ; and  lie  thinks  it  is  designed  to 
counteract  gravitation,  when  the  animal  is  feeding  on 
grass. 
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“ But,  notwithstanding  the  decisive  nature  of 
the  last  experiment,  conceiving  that  it  might 
be  possible  that  the  pressure  upon  the  nerves 
of  the  neck  might  have  an  influence  in  killing 
the  animal  suddenly,  I made  the  experiments 
which  I have  detailed.  I first  tied  the 
pneumo-gastric  nerves,  and  found  that  the 
animal  lived  about  twelve  hours,  although  it 
died  on  the  instant  when  the  carotid  and 
vertebral  arteries  were  tied  : the  lungs  were 
also  loaded  with  blood1,  and  twice  as  heavy 
as  the  healthy  lung : it  appears,  therefore, 
that  the  change  of  the  blood  is  either  directly 
or  indirectly  under  the  influence  of  the  par 
vagum.  In  this  experiment  it  is  also  to  be 
observed,  as  a point  of  much  importance,  that 
the  blood  in  the  carotid  arteries  is  found  of  a 
venous  character,  and  dark  blood  circulates  in 
the  animal  for  some  time  before  it  dies,  the 
blood  being  less  arterial  as  the  time  elapses 
from  the  application  of  the  ligature  : yet  the 
heart  continues  to  beat ; for  when  the  artery 
is  opened,  the  blood  flow's  per  saltum.  The 
blood  also  flows  of  a dark  colour  when  the 
carotid  is  opened  after  the  phrenic  has  been 
tied  ; but  the  lungs  are  not  in  that  case  found 
loaded  with  blood  ; but  possessing  their  ordi- 
nary weight  and  appearance.  In  this  experi- 
ment there  was  also  a remarkable  diminution 
of  animal  heat.  Is  this  to  be  attributed  to  a 
cessation  of  that  pulmonary  process,  accom- 
panied by  the  evolution  of  heat  wherein 
venous  is  converted  into  arterial  blood?  or 
does  it  arise  from  a want  of  that  supply  of 
arterial  blood  to  the  nerves,  from  which  they 
derive  a capability  of  evolving  caloric  ? or 
shall  we  not  approach  still  nearer  to  the  truth, 
in  supposing  that  both  these  causes  of  a high 
temperature  are  suspended  at  the  same  time  ; 
and  that  there  is,  consequently,  a double  rea- 
son for  the  gradual  departure  of  the  animal 
heat  observed  in  this  experiment. 

“ The  oesophagus  contained  food,  in  some 
instances  in  which  the  animal  had  eaten  after 
the  experiment,  from  its  muscles  being  para- 
lyzed ; and  the  stomach  was  full,  from  the 
arrest  of  the  digestive  function. 

“ This  nerve,  then,  is  most  important ; 1st, 
in  assisting  in  the  support  of  the  function  of 
the  lungs,  by  contributing  to  the  changing  of 
the  venous  into  arterial  blood  ; 2dly,  in  being 
necessary  to  the  act  of  swallowing  ; 3rdly, 
in  being  very  essential  to  the  digestive 
process  2. 

“ The  pair  of  nerves  upon  which  I next 
applied  ligatures  were  the  phrenics.  As 
soon  as  these  were  tied,  the  most  determined 
asthma  was  produced  ; breathing  proceeded 
by  means  of  the  intercostal  muscles  ; and  the 
chest  was  elevated  to  the  utmost  by  them  ; 
and  in  expiration  the  chest  was  as  remarkably 
drawn  in.  The  animals  did  not  live  an  hour  ; 
but  they  did  not  die  suddenly,  as  they  do  from 
pressure  on  the  carotid  and  vertebral  arteries. 

1 Sir  Benjamin  Brodie  lias  mentioned  this  state  of 
the  lungs. 

2 A ligature  on  one  nerve  only  docs  not  destroy. 


The  lungs  appeared  healthy  : but  the  chest 
contained  more  than  its  natural  exhalation. 

“ When  the  grand  - sympathetic  was  tied, 
little  effect  was  produced  ; the  animal’s  heart 
appeared  to  beat  more  quickly  and  feebly  than 
usual  ; but  of  this  circumstance  I cannot  be 
positively  certain,  on  account  of  the  natural 
quickness  of  its  action.  The  animal  was  kept 
seven  days,  and  one  nerve  was  ulcerated 
through,  and  the  other  nearly  so,  at  the  situa- 
tion of  the  ligatures.  The  suppurative  pro- 
cess was  extensively  set  up  around  the  liga- 
tures. No  particular  alteration  of  any  organ 
was  observed  on  examination.  Another  animal 
still  lives,  in  which  the  sympathetic  was  tied 
nearly  a month  ago. 

“ Lastly,  I tied  all  three  nerves  on  each  side, 
the  pneumo-gastric,  phrenic,  and  grand-sym- 
pathetic ; and  the  animal  lived  little  more  than 
a quarter  of  an  hour,  and  died  of  dyspnoea. 
The  sudden  death,  then,  that  takes  place  from 
pressure  at  the  sides  of  the  neck,  must  not  be 
attributed  to  an  injury  to  the  nerves,  but  it  is 
owing  to  the  impediment  to  the  due  supply 
of  blood  to  the  grand  centre  of  nervous 
influence 

Treatment. — “In  addition  to  the  employment 
of  the  agents  recommended  under  the  head  of 
general  treatment  of  asphyxia,  the  following 
precautions  should  be  observed  in  the  treat- 
ment of  asphyxia  from  suspension.  The  liga- 
ture should  be  removed  from  the  neck  imme- 
diately, and  the  head  and  shoulders  should  be 
raised  considerable  higher  than  the  trunk. 
The  body  should  be  stripped  of  its  clothing, 
and  its  surface  exposed  as  freely  as  possible  to 
the  air.  As  the  victim  has  not  been  plunged 
into  a cold  medium,  it  is  not  necessary  to 
apply  a temperature  higher  than  68°  Fahren- 
heit. Frictions  should  be  performed,  and 
artificial  respiration  resorted  to  as  soon  as  pos- 
sible, and  with  a due  observance  of  caution. 
Bleeding  is  called  for  in  the  treatment  of  this 
variety  of  asphyxia  ; the  external  jugular  vein 
should  be  opened,  and  a quantity  of  blood  ab- 
stracted with  the  view  of  relieving  the  vessels 
of  the  scalp,  and  of  the  integuments  of  the 
face  and  neck,  of  their  turgescence,  as  well  as 
of  equalizing  the  disturbed  circulation  wfithin 
the  cranium.  Great  caution,  however,  should 
be  observed  in  its  employment,  not  to  take 
more  blood  than  is  absolutely  necessary  for 
these  purposes,  lest  the  powers  of  life  should 
be  weakened.  After  recovery  blood  may  be, 
and  often  is  required  to  be  taken  in  a much 
larger  quantity,  than  previously  to  the  re- 
newal of  respiration.” — Royal  Humane  So- 
ciety’s Report. 

Amongst  the  gases  which  produce  death, 
when  present,  some  act  as  poisons,  others  act 
a negative  part  by  their  presence  excluding 

1 In  a conversation  which  I lately  had  with  Sir 
A.  Cooper,  I find  he  considers  that  the  nervous 
power,  and  indeed  all  the  powers  of  the  body  are 
supported  by  the  presence  of  arterial  blood ; and  that 
the  nervous  system  is  to  be  regarded  as  secondary  to 
the  arterial. 
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oxygen,  and  others  produce  asphyxia  by 
causing  spasm  of  the  glottis. 

The  poisoning  gases  do  not  give  rise  to  any 
of  the  symptoms  of  asphyxia;  they  produce 
positively  deleterious  effects  on  the  system, 
simply  as  poisons.  The  gases  which  exert  a 
negative  influence  on  the  system,  are  seldom 
collected  in  sufficient  quantity  to  extinguish 
life,  and  their  effects  differ  little  from  those 
of  simple  suffocation.  Should  a person  be 
asphyxiated  by  the  inhalation  of  any  of  these 
gases  ( vide  causes  of  Asphyxia)  insufflation 
should  be  performed  as  speedily  as  possible, 
cold  water  should  be  dashed  on  the  head  and 
chest,  to  excite  the  respiratory  system  of 
nerves,  and  to  reduce  the  temperature  to  a 
degree  of  warmth  more  consistent  with  the 
maintenance  of  vital  action  when  animation  is 
suspended.  The  body  should  be  freely  ex- 
posed to  the  atmosphere  at  about  70°  Fahren- 
heit, and  friction  and  the  other  remedies  ap- 
propriate to  the  recovery  of  the  drowned, 
should  be  employed  with  the  utmost  assiduity. 
— ( Royal  Humane  Society's  Report.) 

Asphyxia  from  the  respiration  of  carbonic 
acid  gas. — Carbonic  acid  gas  is  frequently 
the  cause  of  fatal  accidents.  Whenever  com- 
bustion is  going  on  it  accumulates,  and  many 
instances  of  death  are  on  record  produced  by 
the  combustion  of  charcoal,  the  ventilation  of 
the  apartment  having  previously  been  im- 
peded. It  is  often  present  in  caverns,  mines, 
wells,  and  lime  kilns,  and  in  the  vats  in  which 
vinous  fermentation  has  been  carried  on.  In 
brewing  establishments  it  has  often  proved 
fatal  to  those  who  have  descended  into  the 
vats  incautiously.  In  volcanic  regions,  car- 
bonic acid  gas  is  known  to  issue  from  fissures 
in  the  rocks  in  large  quantities,  and  to  collect 
in  caverns.  The  Grotto  del  Cane,  at  Naples, 
receives  its  name  on  account  of  dogs  being 
kept  near  the  spot  for  the  purpose  of  exhi- 
biting to  travellers  the  effects  of  this  gas  ; the 
dogs  are  immersed  in  the  gas  collected  in  the 
lower  stratum  of  air  contained  in  the  grotto, 
until  asphyxia  is  induced.  In  mines  it  is  con- 
stantly found  diffused  through  a large  mass  of 
air,  and  is  known  by  the  name  of  choke-damp  ; 
where  in  consequence  of  its  greater  specific 
gravity,  it  sinks  to  the  lowest  part  of  the  mine, 
and  hence  is  with  much  difficulty  dislodged. 
A case  is  recorded  by  Dr.  Paris ',  which 
occurred  at  Leighton-Buzzard,  in  Bedford- 
shire, where  asphyxia  was  caused  by  the  dis- 
charge of  mephitic  gas  from  plants. 

“ Mr.  Sherbrook  having  frequently  had  his 
pinery  robbed,  the  gardener  determined  to  sit 
up  and  watch.  He  accordingly  posted  himself 
with  a loaded  fowling-piece,  in  the  green- 
house, where  it  is  supposed  he  fell  asleep,  and 
in  the  morning  was  found  dead  upon  the 
ground,  with  all  the  appearance  of  suffocation, 
evidently  occasioned  by  the  discharge  of 
mephitic  gas  from  the  plants  during  the  night.” 

When  pure  carbonic  acid  gas  is  attempted 
to  be  inspired,  it  immediately  produces  spas- 

1 Paris  and  Foublauque.  Medical  Jurisprudence. 
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modic  action  of  the  glottis.  Sir  Humphrey' 
Davy  introduced  into  a silk  bag  some  carbonic 
acid  gas  and  attempted  to  inspire  it ; but  it 
was  in  vain  that  he  made  the  most  powerful 
and  repeated  efforts  to  draw  it  into  the 
trachea.  It  communicated  a strong  acid 
taste  to  the  mouth  and  fauces,  and  occasioned 
so  much  painful  irritation  as  to  occasion  a 
complete  closure  of  the  glottis.  When,  how- 
ever, the  gas  was  diluted  with  about  double 
its  volume  of  common  air,  Sir  Humphrey 
Davy  was  enabled  to  breathe  it  for  nearly  a 
minute,  when  it  produced  a slight  degree  of 
giddiness  and  an  inclination  to  sleep. 

“ When  the  diluted  gas  is  inhaled,  it  has  a 
pernicious  influence  on  the  nervous  system, 
and  the  fatal  effects  ensue  after  a shorter  in- 
terval than  when  hydrogen  or  nitrogen  only 
are  inspired.  Its  influence  is,  apparently,  of 
the  most  sedative  character,  and  death  ensues, 
attended  with  little  or  no  suffering.  The 
younger  Berthollet  committed  suicide  by 
shutting  himself  up  in  a close  apartment,  in 
which  carbonic  acid  gas  had  accumulated  from 
a coffer  of  charcoal.  He  sat  calmly  at  the 
commencement  of  his  fatal  experiment,  to 
record  the  sensations  with  which  he  was  vi- 
sited, and  they  appear  to  have  been  just  such 
as  would  have  been  produced  by  a narcotic 
poison.  Then  an  illegible  word  occurred ; 
and  it  is  supposed  that  at  this  moment  the 
fatal  effects  suddenly  supervened,  that  his 
hand  fell  powerless,  and  he  ceased  to  exist 

Mr.  Snow  informs  me  that  he  has  inspired 
some  pure  carbonic  acid  gas,  and  that  it  only 
produced  a tickling  of  the  fauces.  A most 
interesting  case  is  related  by  Dr.  Babington, 
in  the  Medico-Chirurgical  Transactions,  of 
the  effects  produced  by  the  slow  combustion 
of  charcoal.  The  waiter  of  a tavern,  and  a 
little  boy  thirteen  years  of  age,  went  to  bed, 
and  not  having  risen  between  six  and  seven 
o’clock  the  following  morning,  a person  went 
to  the  chamber,  and  found  the  waiter  insensi- 
ble, and  apparently  at  the  point  of  death  ; the 
poor  lad  lying  lifeless  on  the  floor,  and  a 
chafing  dish,  containing  some  extinguished 
charcoal,  at  the  foot  of  the  bedstead.  An  at- 
tempt was  made  to  restore  the  boy,  by  insuf- 
flation of  the  lungs  and  the  use  of  galvanism  ; 
but  no  signs  of  life  having,  after  some  time, 
been  manifested,  he  was  reluctantly  aban- 
doned to  the  insensibility  which  oppressed 
him.  The  waiter  was  removed  into  a larger 
and  more  airy  apartment ; his  breathing  was 
stertorous,  the  countenance  flushed,  the  lips 
livid,  the  pulse  full  and  strong,  and  about 
ninety  in  a minute,  and  ten  ounces  of  blood 
" ere  therefore  abstracted  from  his  arm  by  his 
attendant. 

After  some  time  (when  Dr.  Babington  first 
saw  him),  the  pulse  had  become  weak  and 
quick,  and  the  respiration  very  imperfect ; 
though  the  heat  of  the  upper  part  of  the 
body  remained.  The  power  of  voluntary 
motion  was  suspended,  and  slight  convulsive 

1 Kay  on  Asphyxia. 
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twitchings  of  the  muscles,  which  at  first  pre- 
vailed, altogether  ceased.  Sensibility  was  ex- 
tinct, the  countenance  pale,  the  eyelids  closed, 
the  eyes  prominent  and  rolling,  the  tongue 
swollen  and  projected  from  the  mouth,  and 
the  jaw  locked  upon  it,  whilst  a copious  dis- 
charge of  saliva  issued  from  the  corners  of 
the  mouth.  The  window  of  the  room,  in 
which  there  was  no  fire,  was  left  open,  and 
the  external  temperature  was  about  50°  Fah- 
renheit. On  passing  a galvanic  shock  through 
the  chest,  the  patient  drew  his  breath  deeply. 
The  muscles  of  the  abdomen  were  seen  to 
| reach,  though  feebly,  while  those  of  the  face 
! were  slightly  convulsed,  and  the  eyelids 
raised.  The  respiratory  motions  became  more 
powerful  at  each  successive  application  of  the 
j galvanic  current,  and  the  arterial  pulse  was 
i gradually  developed. 

After  a certain  interval,  a bladder  of  oxy- 
gen gas  was  respired  by  the  patient.  As  the 
heat  of  the  body  was  not  diminished,  water 
was  dashed  on  the  head  and  face,  and  the 
respiratory  muscles  were  evidently  stimulated 
by  this  application.  The  inhalation  of  oxygen 
was  repeated,  and  the  galvanic  shocks  were 
applied  alternately  to  the  head  and  chest 
every  half-hour  for  some  time,  until  it  seemed 
that  the  excitement  produced  by  them,  was 
followed  by  a corresponding  depression,  and 
they  were  therefore  discontinued.  Ammonia 
was  rubbed  on  the  temples  and  chest,  and  its 
vapour  inhaled  ; w7hich  latter  application  ren- 
dered him  uneasy,  and  excited  coughing. 
These  and  other  means  were  continued,  until 
a warm  perspiration  broke  forth,  and  his  con- 
dition rapidly  improved,  In  the  afternoon, 
the  pulse  had  risen  to  120,  and  was  strong, 
but,  as  the  stupor  had  diminished,  a bleeding 
! which  had  been  proposed  was  postponed.  In 
the  night,  however,  the  bandage  came  away 
from  the  arm,  and  he  lost  nearly  a pound  of 
blood,  and  it  appeared  probable,  for  some 
time,  that  he  would  not  be  able  to  survive  the 
effects  of  this  haemorrhage  ; but  during  the 
night  he  recovered,  and  on  the  following  day 
was  able  to  speak,  though  very  imperfectly. 
For  two  days,  the  left  side  of  the  face  ap- 
peared paralysed,  and  his  mind  considerably 
! disordered.  He  recollected  nothing  from  the 
time  that  he  lay  dow'n,  when  he  remembered 
j having  seen  the  charcoal  burning  brightly,  till 
the  second  or  third  day  after  the  accident. 

The  appearances  after  death  from  this  cause 
J arc  very  various.  (Vide  Dr.  Bird’s  paper  in 
Medical  Gazette,  March  10.) 

Treatment. — The  patient  should  be  imme- 
diately withdrawn  from  the  deleterious  atmo- 
i sphere,  and  his  clothes  removed,  in  order  that 
the  pure  air  may  come  in  contact  freely  with 
his  skin.  Cold  affusion  over  the  head  and 
I chest  maybe  employed,  the  wrater being  dashed 
j upon  the  face  and  chest.  If,  however,  there 
| be  great  loss  of  heat,  this  remedy  may  be  ab- 
! stained  from.  Frictions  over  the  chest  should 
[ be  persevered  in,  and  ammonia  be  held  to  the 
i nostrils.  Insufflation  and  the  other  means 
j recommended  under  the  head  of  general  treat- 


ment, are  also  demanded.  Bleeding  may 
sometimes  be  necessary,  but  it  should  be  re- 
sorted to  with  much  caution,  as  the  instruc- 
tive case  of  Dr.  Babington  shows  us,  not  only 
in  our  primary  attempts  to  restore  animation, 
but  in  our  after  treatment. 

We  have  had  no  opportunity  of  testing  the 
application  of  Mr.  Read’s  instrument,  for  the 
removal  of  deleterious  gases  from  the  lungs, 
in  an  asphyxiated  being  ; but  from  the  experi- 
ments which  we  witnessed  Mr.  Read  perform 
upon  himself,  we  are  satisfied  of  its  capability 
of  exhausting  these  organs.  Its  application 
then  in  those  cases  of  suspended  animation, 
where  a gas  of  the  specific  gravity  of  car- 
bonic acid,  is  in  large  quantities  in  the  lungs, 
cannot  but  be  desirable  for  the  purpose  of  re- 
moving a portion  of  this  deleterious  agent 
before  sending  into  these  organs  pure  atmo- 
spheric air,  or  even  oxygen  itself. 

The  other  varieties  of  asphyxia,  which  arise 
from  the  adventitious  membrane  of  croup, 
chronic  laryngitis,  abscess  of  the  glottis,  ab- 
scess of  the  tonsils  suddenly  bursting  and 
pouring  its  contents  into  the  larynx,  foreign 
bodies  in  the  larynx  and  oesophagus,  and  so 
on,  will  fall  under  consideration  in  the  special 
articles  devoted  to  these  cases. 
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( Philip  Bennett  Lucas.') 

ASTRINGENTS,  (derived  from  astringo, 
to  bind,)  a class  of  therapeutic  agents  which 
are  distinguished  by  the  property  they  pos- 
sess of  exciting  primarily  the  vital  contrac- 
tility of  the  animal  fibre,  which,  however,  their 
prolonged  use  has  ultimately  a tendency  to 
injure,  by  blunting  the  sensibility  and  aug- 
menting the  density  of  the  organic  tissue. 

Their  action  is  both  general  and  local ; the 
local  appertains  more  exclusively  to  the  pro- 
vince of  surgery. 

Astringent  local  applications  comprise  vege- 
table substances  whose  peculiar  characters 
depend  on  the  tannin  they  contain,  and  cer- 
tain mineral  products  ; cold  through  the 
medium  of  cold  air,  water,  and  ice,  is  also 
regarded  as  an  astringent 
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By  their  modus  operandi  they  tend,  in  the 
first  place,  to  counteract  laxity  of  the  general 
tissues  of  a region  ; secondly,  by  diminishing 
the  capacity  of  the  blood-vessels,  especially  of 
the  capillaries,  and  retarding  the  flow  of  blood 
through  an  inflamed  part,  they  reduce  inflam- 
mation in  certain  stages  of  its  course  ; to  the 
same  effect  their  styptic  virtues  are  to  be 
ascribed  (see  Styptics);  and,  thirdly,  they 
restrain  discharges,  whether  natural  or  mor- 
bid, secretory  or  excretory,  by  narrowing  the 
orifices  of  those  ducts  or  vessels  through 
which  they  exude. 

The  astringent  operation  of  cold  applied  to 
a surface  of  much  extent  is  not  very  lasting  ; 
the  local  effect  is  soon  followed  by  general 
reaction,  which  speedily  overcomes  the  tem- 
porary resistance  opposed  to  it,  and  persever- 
ance in  the  remedy,  under  such  circumstances, 
becomes  injurious. 

The  tonic  action  of  the  more  powerful  as- 
tringents, as  we  have  before  remarked,  is  like- 
wise transient ; it  results  from  a simple  corru- 
gation of  fibres,  and  not  from  any  real  increase 
of  the  vital  powers. 

The  remedial  operation  of  astringents  ought, 
therefore,  to  be  limited  in  duration,  as  it  nearly 
always  becomes  pernicious  when  long  con- 
tinued. 

The  vegetable  astringents  most  employed 
in  surgery  are  oak-bark,  galls,  kino,  catechu, 
and  acetic  acid  ; they  are  often  prescribed  in 
combination  with  salines. 

Those  derived  from  the  mineral  kingdom 
consist  of  the  acetate  of  lead,  the  sulphates  of 
silver,  copper,  iron,  zinc,  tin,  and  the  nitric 
and  the  dilute  sulphuric  acid. 

( Henry  T.  Chapman.') 

ATHEROM  A,  (from  dtfypa.pap,)  a species 
of  tumours  containing  a pap-like  or  semifluid 
matter.  (See  Tumours,  Encysted.) 

ATRESIA,  (from  a privative,  and  rpfj'ue, 
the  act  of  boring,  perforation,)  congenital 
closure  of  any  canal,  or  part  of  the  body, 
which,  in  the  natural  state,  opens  externally. 
(Vide  Imperforation.) 

ATROPHY,  (from  a,priv.  and  Tnorfn),  nutri- 
tion ; atrophia,  Lat.  ; atropine,  Fr.)  This 
word  expresses  the  gradual  wasting  of  the 
body,  either  wholly  or  partially.  Atrophy  is 
often  symptomatic  of  disease,  either  acute  or 
chronic  ; it  may  also  take  place  when  no  mor- 
bid action  is  present,  in  consequence  of  inac- 
tion alone,  or  of  pressure  being  made  upon  an 
organ.  Rheumatism,  paralysis,  or  luxation, 
may  thus  cause  the  wasting  of  parts,  which 
otherwise  may  be  considered  to  be  in  a healthy 
state.  In  another  sense,  atrophy  in  old  age, 
where  all  the  organs  undergo  decay,  is  but  the 
converse  of  growth  which  characterizes  the 
early  periods  of  life ; but  the  phenomena 
which  accompany  it,  before  the  body  has 
attained  its  full  growth,  and  those  which 
belong  to  the  adult  period,  are  totally  different. 
In  an  adult,  for  example,  if  a limb  wastes,  its 


length  is  not  diminished;  while,  on  the  con- 
trary, in  the  child,  the  growth  not  having  at- 
tained its  full  term,  the  limb  loses  not  only  in 
bulk  but  in  length  also,  so  that  in  a few  years  the 
difference,  as  compared  with  the  sound  mem- 
ber, may  amount  to  several  inches.  The 
treatment  suited  to  atrophy  must  depend  on 
the  causes  that  have  produced  it,  being  itself 
a symptom,  rather  than  a specific  disease. 

ATTITUDE,  the  position,  or  situation  of 
the  whole,  or  part  of  the  body.  The  effect  of 
habitual  vicious  attitudes  is  strikingly  illus- 
trated in  the  deviations  of  the  vertebral 
column,  as  well  as  in  many  of  the  displacements 
of  our  organs  ; and  the  simple  inspection  of  a 
part  or  limb  is  often  sufficient  to  enable  the 
surgeon  to  detect  a hernia,  fracture,  or  luxation. 
This  term  is  also  employed  by  continental 
writers  in  reference  to  the  positions  in  which 
the  patient,  the  surgeon,  and  his  assistants,  are 
placed  for  the  performance  of  an  operation. 
Position  is  also  of  much  importance  in  aid  of 
mechanical  means  employed  to  promote  union 
in  injuries  attended  by  solution  of  continuity, 
or  to  afford  support  where  accurate  coaptation 
of  parts  is  required. 

AUSCULTATION.  (Lat.  ausculto,  I 
listen.)  . This  word  is  used  to  signify  the  mode 
of  investigating  the  healthy  or  diseased  state 
of  an  organ  by  the  sounds  which  the  part  may 
be  made  to  communicate  to  the  ear. 

In  forming  a diagnosis  in  affections  of  the 
heart  and  lungs,  auscultation  is  of  the  utmost 
value,  and  by  the  labours  of  Laennec  and  others, 
it  has  been  brought  to  great  perfection.  In 
the  derangement  of  other  parts  its  application 
is  by  no  means  so  important  ; yet  no  physician 
or  surgeon  would  be  justified  in  neglecting  so 
useful  an  auxiliary,  or  in  denying  himself  the 
advantages  which  it  occasionally  affords. 

The  term  “ auscultation”  is  most  generally 
confined  to  the  method  of  exploration  in  which 
the  ear  is  applied  to  the  part  under  examina- 
tion, either  immediately,  or  with  an  instrument 
(as  the  stethoscope)  interposed.  But  the  ori- 
gin of  the  word,  and  the  usage  of  some  prac- 
titioners, will  authorize  the  more  extended 
meaning  given  to  it  above.  In  this  enlarged 
sense  it  includes  the  study  of  every  sound  by 
which  disease  maybe  indicated,  in  any  part  of 
the  body,  whether  heard  by  the  naked  ear,  or 
by  means  of  instruments.  It,  therefore,  em- 
braces succussion,  percussion,  and  friction,  toge- 
ther with  the  mediate  and  immediate  application 
of  the  ear  to  the  part  affected.  On  each  of 
these  topics  we  shall  make  a few  observations; 
chiefly  with  reference  to  surgical  practice. 

I.  Succussion — consists  in  a sudden  shake, 
or  agitation,  of  the  part  affected,  and  is  in- 
tended to  elicit  a peculiar  splashing  sound, 
which  marks  the  existence  of  a liquid  and  an 
aeriform  fluid  in  the  same  cavity.  Should 
either  the  liquid  or  the  air  be  absent,  no  sound 
will  be  developed  : a fact  which  may  be  illus- 
trated by  shaking  a bottle  filled  with  water 
only,  or  with  air  only,  or  containing  both. 
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This  mode  of  diagnosis  appears  to  have  been 
practised  at  a very  early  period.  Hippocrates, 
and  his  immediate  followers,  used  it ; but  after 
their  time  it  was  neglected.  Morgagni,  in- 
deed, and  some  others  speak  of  it,  but  not 
knowing  how  to  explain  the  occurrence  of 
sound  in  one  instance,  and  its  absence  in 
another,  they  considered  it  of  little  use  to  the 
physician,  and  inconvenient  to  the  patient. 
It  was  reserved  for  Laennec  to  point  out  its 
utility,  and  explain  its  import. 

There  are  but  few  cases  in  which  succussion 
can  elicit  sound,  because  the  combination  of 
air  and  a liquid  in  the  same  cavity  is  a rare 
occurrence  ; and  even  where  it  does  exist,  the 
contents  may  not  be  in  sufficient  quantity  to 
render  their  agitation  audible.  Pneumothorax 
usually  presents  the  necessary  conditions  ; so 
do  the  stomach  and  intestines,  frequently,  in 
their  natural  state  ; and  so  may  an  abscess  in 
the  lung,  or  elsewhere. 

Pneumothorax  most  generally  arises  from 
the  effusion  of  the  contents  of  a tubercular 
abscess  into  the  pleura  ; air  is  furnished  from 
a bronchial  tube,  and  purulent  fluids  from  the 
abscess,  and  the  serous  membrane.  The  com- 
bination required  is  here  present,  and  the  walls 
of  the  thorax  are  well  calculated  to  render  the 
sound  audible.  Hence  it  is,  that  in  this 
disease  succussion  was  first  practised,  .and  it  is 
still  almost  the  only  one  in  which  it  is  used. 
When  the  symptoms  lead  us  to  suspect  pneu- 
mothorax, succussion  ought  to  be  tried ; and 
if  the  splash  be  heard,  our  conviction  is  com- 
plete. One  or  two  sources  of  fallacy  ought, 
however,  to  be  guarded  against ; even  when 
this  pathognomonic  sign  is  present,  the  peculiar 
sound  might  be  caused  by  a tubercular  exca- 
vation half-filled  with  matter.  But  such  an 
abscess  must  be  very  large,  and  the  pus  must 
be  very  fluid.  And  a case  of  this  kind  is  so 
rare  that  Laennec  met  with  only  one  example 
of  it.  Even  then,  as  abscess  generally  occurs 
at  the  top  of  the  lung,  and  pleural  collections 
at  the  base,  the  difficulty  of  distinction  is 
greatly  diminished,  and  may  be  totally  re- 
moved by  the  previous  history,  and  the  other 
existing  physical  signs. 

It  is  possible  that  an  abscess  in  any  other 
situation  may  happen  to  contain  air  as  well  as 
pus.  Such  cases  have  occurred1,  and  in  them 
succussion  might  be  used.  But  they  are  so 
rare,  and  so  likely  to  be  marked  by  peculiar 
phenomena,  that  there  would  be  no  necessity 
for  succussion  to  distinguish  them. 

The  Hippocratic  succussion  was  performed 
thus  : — the  patient  was  placed  sitting  on  a 
chair,  and  his  arms  by  his  side.  An  assistant 
then, laying  his  hands  on  the  patient’s  shoulders, 
gave  him  an  abrupt  and  sudden  shake,  whilst 
the  physician  listened  for  the  expected  sound  2 * * 5. 
It  often  happens  that  the  patient  cannot  be 

1 There  was  lately  in  the  City  of  Dublin  IIosp.  a ease 

in  which  a very  large  sac,  close  to  the  anu9,  contained 

air  and  liquid,  and  when  shaken  gave  out  a splashing 

resonance,  easily  heard  at  the  other  side  of  the  ward. 

5 llip.  dc  Morbis,  lib.  ii.  45. 


conveniently  raised  to  the  sitting  posture  ; in 
which  case  we  may,  by  laying  the  hands  on 
the  sides  of  the  thorax,  suddenly  agitate  that 
part  sufficiently  without  raising  the  pelvis  or 
shoulders  from  the  bed.  Very  frequently  the 
patient  hears  the  sound  himself,  and  can  make 
it  audible  to  the  bystanders  by  a rotatory  jerk 
of  his  body1.  In  cases  of  difficulty  the  ste- 
thoscope may  be  used  to  enhance  the  sound. 

II.  Percussion.  ( Lat.  pcrcussio,  per  and  qua- 
tio.)  This  word  is  used  to  denote  the  act  of 
eliciting  sound  from  any  part  of  the  body,  for 
the  purposes  of  diagnosis,  by  gently  striking 
with  the  fingers,  or  any  other  contrivance. 

Substances,  whether  animate  or  inanimate, 
on  being  abruptly  struck,  are  thrown  into 
vibrations,  which  give  rise  to  sounds,  and  these 
sounds  may  be  used  to  ascertain  the  nature  of 
the  bodies,  or  the  state  in  which  they  then 
are.  It  is  easy  to  judge,  for  example,  whether 
the  body  we  strike  be  wood  or  stone,  whether 
solid  or  hollow',  whether  empty  or  occupied 
with  liquid.  And,  if  accustomed  to  strike  any 
substance,  and  mark  the  result,  we  should  be 
able  to  detect  very  slight  alterations  in  its 
form,  texture,  and  other  circumstances ; a 
cracked  vessel  may  be  recognized  by  any  one  ; 
an  unsound  piece  of  timber  is  at  once  detected 
by  the  artisan.  And  this  principle,  transferred 
to  medicine,  is  the  basis  on  which  percussion 
rests. 

We  may  suppose,  that  so  obvious  a mode  of 
learning  the  state  of  an  organ  was  practised  in 
the  earliest  ages  of  medicine.  Yet  there  seems 
to  be  no  distinct  notice  of  it  until  Avenbrugger 
of  Vienna  published  his  essay  on  the  subject 
in  1761.  His  book  attracted  little  attention 
until  Corvisart,  fifty  years  after,  translated  it 
into  French,  and  introduced  the  method  into 
the  hospitals  of  Paris.  But  it  was  the  genius 
of  Laennec,  then  the  pupil  of  Corvisart,  that 
bestowed  on  it  its  real  importance.  By  com- 
bining its  results  with  those  of  his  own  stetho- 
scope, he  proved  it  to  be  a grand  auxiliary  in 
the  investigation  of  disease,  and  rendered  a 
knowledge  of  its  use  indispensable  to  the  ju- 
dicious practitioner. 

There  are  two  modes  of  using  percussion  ; 
the  one  by  striking  the  part  directly  with  the 
hand,  or  a convenient  instrument  ; the  other 
by  striking  a solid  substance  laid  upon  the 
part.  The  former  is  called  direct  percussion, 
the  latter  mediate  percussion.  The  chest  and 
abdomen  are  the  parts  best  fitted  for  per- 
cussion ; its  application  to  other  regions  is 
very  limited. 

(a)  Chest.  In  percussing  this  part,  we  may 
adopt  either  the  direct  or  the  mediate  plan. 
In  the  direct  we  strike  with  the  tips  of  the 
fingers,  all  arranged  on  the  same  plane,  and 
kept  close  together  by  the  thumb.  The  nails 
ought  to  be  cut  short,  the  strokes  to  have  a 
good  deal  of  force,  and  be  sudden,  yet  short  of 
giving  pain,  and  the  motion  of  the  hand  ought 
to  be  from  the  wrist.  The  part  is  to  be 

1 Dr.  Houghton’s  case.  Dublin  Med.  Jour.  vol.  i. 
319. 
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kept  tense  by  the  operator’s  other  hand,  or  by 
the  position  of  the  patient.  If  the  back  of 
the  thorax  be  under  examination,  the  patient 
leans  forward,  stoops  his  head,  and  crosses  his 
arms.  If  the  front  of  the  chest,  the  arms  may 
be  thrown  back,  and  the  chin  raised.  If  the 
side,  then  the  corresponding  arm  is  to  be  raised, 
and  so  on. 

Different  parts  of  the  chest  give  out  very 
different  sounds  in  health.  These  differences 
must  be  attended  to — for  a sound  which  might 
be  called  healthy  in  one  part  would  mark  dis- 
ease in  another.  The  front  of  the  thorax  is 
clear,  when  percussed  on  both  sides  above  ; 
in  the  middle  it  is  a little  dull  on  the  left  side ; 
and  below  it  is  a little  dull  on  the  right,  and 
usually  clearer  on  the  left  than  at  the  top  of 
the  lung.  The  situations  of  the  heart,  the  liver, 
and  the  stomach  explain  these  varieties.  On 
the  posterior  and  lateral  regions  both  sound 
alike,  except  at  the  lower  part,  where  the  liver 
causes  a dulness  on  the  right  side,  and  the 
stomach  a clearness  on  the  left.  More  may  be 
learned  by  comparing  the  sounds  of  opposite 
sides  than  in  any  other  way.  In  regions  which 
ought  to  be  equally  clear  the  slightest  shade 
of  difference  often  leads  to  the  detection  of 
formidable  disease.  This  we  see  exemplified 
in  early  phthisis,  when  no  physical  sign  can  be 
made  out  except  a little  more  dulness  at  the 
top  of  one  lung  than  of  the  other.  But  in 
order  to  be  sure  that  there  is  a difference,  the 
utmost  care  must  be  taken  in  percussing.  We 
must  use  the  same  force — we  must  strike  cor- 
responding points — we  must  have  the  line  of 
our  fingers  either  across  the  rib  in  both,  or 
along  the  rib  in  both — and  we  must  even  take 
similar  periods  of  the  respiration,  as  the  chest 
is  more  sonorous  when  filled  by  inspiration 
than  after  expiration. 

It  is  better  to  percuss  the  ribs  than  the 
intercostal  spaces  ; the  sound  is  clearer,  and 
the  pain  to  the  patient  less.  On  the  back 
direct  percussion  is  of  little  use,  except  along 
the  angles  of  the  ribs,  on  account  of  the  beds 
of  muscles. 

The  interposition  of  a thin  dress,  as  the 
patient’s  shirt,  is  recommended  by  Aven- 
brugger  and  Laennec.  It  takes  away  the 
clatter  of  the  fingers  against  the  skin,  and 
gives  the  patient  less  annoyance.  Aven- 
brugger  also  recommends  a glove  to  be  used 
with  the  same  view.  Laennec  when  percussing 
the  back  generally  used  the  side  of  the  stetho- 
scope instead  of  his  fingers.  His  cylindrical 
instrument  answered  very  well  for  this  pur- 
pose, but  our  light  trumpet-shaped  one  would 
never  do.  The  knuckle  may  sometimes  be 
substituted  for  the  fingers  on  the  clavicle. 
Although  very  generally  the  ends  of  the 
fingers  ought  to  be  used,  yet  the  pulpy/ronAs 
of  them  may,  in  some  cases,  be  employed 
with  advantage.  By  gently  tapping  with  them 
the  state  of  the  walls  can  be  better  ascertained, 
as  the  force  is  not  enough  to  make  the  interior 
vibrate.  In  this  way  a cavity  in  the  lung,  with 
its  wall  adhering  to  the  thoracic  parietes, 
may  sound  dull,  whilst  a more  forcible 


stroke  w-ould  bring  out  a morbidly  clear 
sound. 

Direct  percussion  is  more  easily  studied  on 
the  chest  than  elsewhere,  and  this  has  induced 
the  writer  to  enter  more  into  its  details,  in  the 
foregoing  section,  than  might  seem  necessary 
for  the  purposes  of  surgery.  The  rules  laid 
dowrn  may  be  transferred  with  little  change  to 
percussion  in  other  organs. 

Mediate  percussion  is  the  term  used  to  de- 
note percussion  when  practised  with  a solid 
plate  of  some  kind  interposed  between  the 
fingers  and  the  affected  part.  The  dress  or  a 
glove  may  be  interposed  in  the  direct,  some- 
thing more  solid  is  required  in  the  mediate 
form.  M.  Piorry  who  introduced  the  method 
uses  a plate  of  ivory  which  he  calls  plessimeter 
and  on  this,  laid  flat,  and  pressed  against  the 
part,  he  strikes  so  as  to  elicit  the  required 
sound.  In  this  country  the  ivory  plate  is  sel- 
dom used,  but  some  substitute  generally  is,  as 
a flat  piece  of  Indian  rubber,  or  piece  of 
thick  leather.  Others  2 use  a long  piece  of 
ivory,  like  a very  thin  paper-cutter,  to  one  side 
of  which  a thin  layer  of  elastic  gum  is  fastened ; 
the  ivory  surface  is  laid  on  the  chest.  Others 
again  lay  the  first  finger,  or  the  first  two 
fingers  of  the  left  hand,  on  the  chest,  as  a 
pleximeter,  and  strike  them  with  the  right. 
This  last  is  probably  the  best  of  the  expe- 
dients. The  fingers  are  ever  ready  for  use, 
never  left  behind  in  mistake  ; they  do  not 
encumber  with  an  additional  instrument ; they 
are  usually  of  the  proper  temperature,  create 
no  clatter  when  struck,  are  composed  of  the 
same  materials  as  the  thoracic  parietes,  and 
accommodate  themselves  most  conveniently  to 
the  inequalities  of  the  surface.  Some  lay  the 
back  of  the  fingers  on  the  chest,  some  the 
front.  Piorry  states  many  advantages  which 
mediate  percussion  has  over  direct.  1st.  Less 
pain  is  occasioned  because  the  shock  is  inter- 
rupted and  diffused,  the  force  of  impulse  need 
not  be  so  great,  and  it  is  applicable  even  where 
the  surface  has  been  irritated  by  blisters  or 
ointments.  2nd.  Direct  percussion  will  scarcely 
cause  any  appreciable  sound  where  a part  is 
thickly  covered  with  fat,  muscle,  gland,  or 
effused  fluids  ; yet  under  all  these  circum- 
stances mediate  percussion  may  be  used  with 
advantage.  3rd.  Less  art  is  required  in  ar- 
ranging the  fingers  of  the  right  hand,  and  less 
care  in  regulating  the  force  and  direction  of 
the  stroke  3. 

(b)  Abdomen. — Percussion  of  this  cavity  has 
been  practised  in  all  ages,  arid  a judgment 
thereby  formed  of  its  contents.  Hence  the  use 
of  the  word  tympanitis  in  the  oldest  authors. 
But  we  are  indebted  to  M.  Piorry  for  direct- 
ing attention  to  this  mode  of  diagnosis  in  many 
diseased  states  of  the  abdominal  viscera  which 


1 TrXiiPis  pcrcussio,  ulitpov  modus. 

2 Dr.  Marsh. 

3 See  the  works  of  Piorry,  “ Dc  la  Percussion  Me- 
diate.” Par.  1828,  and  “ Du  Precede  Operatoirc  a 
suivre  dans  P Kxploration  des  Organs  par  la  Percussion 
Mediate.”  1830. 
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had  previously  been  supposed  beyond  the 
reach  of  the  senses.  Here,  as  in  the  chest, 
direct  and  mediate  percussion  may  be  used. 
The  former  is  the  older  method,  the  latter  is 

modern. 

Direct  percussion. — Much  may  be  learned  by 
gently  tapping  the  parietes  of  the  abdomen 
with  the  pulpy  ends  of  the  fingers.  If  air  be 
accumulated  in  the  intestines  we  shall  have  a 
clear  tympanitic  sound  ; if  water  in  the  peri- 
toneal sac  a dull  sound.  The  colon  in  its 
healthy  state  usually  contains  air  enough  to 
sound  somewhat  tympanitic  along  its  course  ; 
and  the  volume  of  the  small  intestines  is  neither 
quite  dull,  nor  quite  clear,  but  yields  a sound 
of  an  intermediate  character.  The  stomach 
sounds  clear  except  after  a meal,  and  the  liver, 
projecting  below  the  margin  of  the  ribs,  per- 
fectly dull.  So  does  the  spleen.  Anatomy 
teaches  the  usual  position  of  all  these  organs, 
and,  by  practising  percussion  on  the  healthy 
abdomen,  we  become  familiar  with  the  sounds 
which  they  ought  to  give  out  when  struck  with 
a certain  impulse.  Percussion  will  thus  be- 
come a most  powerful  help  to  inspection,  pal- 
pation, and  the  other  modes  of  investigation, 
and  in  many  cases  will  be  found  the  most  im- 
portant of  all.  A well  educated  ear  will  dis- 
tinguish the  sound  given  out  by  water  in  the 
bladder  or  peritoneum  from  that  which  a solid 
tumor  yields,  though  both  are  dull.  When  a 
fluid  is  in  the  abdomen,  however,  we  feel  a 
fluctuation  and  do  not  so  much  require  the 
evidence  of  the  ear. 

Mediate  percussion  is  the  method  recom- 
mended by  Piorry,  and  possesses  some  advan- 
tages over  the  direct.  It  may  be  practised,  as 
on  the  chest,  with  a plate  of  ivory,  wood, 
leather  or  Indian  rubber  interposed,  or  the 
forefinger  of  the  left  hand.  From  the  greater 
difficulty  of  eliciting  sound  in  the  abdomen 
than  the  thorax  a pleximeter  is  more  neces- 
sary. If  the  viscera  be  tender  they  are  less 
protected  too,  and  more  apt  to  suffer  pain 
from  direct  percussion  than  in  thoracic  cases. 
Another  advantage  also  must  not  be  over- 
looked : a solid  tumor  in  the  abdominal 

parietes  will  give  a dull  sound  on  direct  per- 
I cussion,  and  may  be  mistaken  for  an  internal 
■ disease.  And,  again,  an  internal  tumor  of  con- 
: siderable  importance  may  be  covered  with  in- 
i testines  containing  air,  and  thus  escape  notice  ; 

| but  if  the  pleximeter  (or  a substitute)  be  skil- 
i fully  used  both  cases  may  be  detected.  By 
I pressing  the  pleximeter  firmly  on  the  parietal 
j tumor  we  shall,  on  percussion,  hear  the  clear 
resonance  of  the  healthy  abdomen  beneath. 

| And  in  like  manner  the  existence  of  a solid 
I tumor  under  hollow  viscera  may  be  discovered 
| by  pressing  firmly  on  the  latter.  In  the  same 
way  a small  quantity  of  fluid  over  which  the 
I intestines  float  will  escape  notice  if  direct  per- 
cussion be  used,  but  may  be  ascertained  if  the 
pleximeter  be  pressed  steadily  back  to  its  level. 
Some  experience  is  necessary  to  prevent  mis- 
j takes  arising  from  the  natural  projection  of 
1 the  spine,  the  situation  of  viscera,  which 
; varies  a little  in  different  positions,  from  the 


change  of  place  which  fluids  undergo,  and 
from  the  great  difference  in  the  condition  of 
fat  and  lean  persons,  of  the  old  and  young, 
the  male  and  female,  &c.  (See  Abdomen.) 
Experience  alone  can  give  practically  useful 
knowledge  on  these  points,  and  therefore  no 
opportunity  of  acquiring  it  ought  to  be 
neglected. 

(c)  Percussion  of  othei'  parts  is  little  used. 
On  the  head  and  extremities  a case  will 
seldom  present  itself  in  which  much  informa- 
tion can  be  derived  from  the  practice.  Tumors 
occurring  in  the  neighbourhood  of  the  abdomen 
ought  to  be  percussed.  If  clearness  of  sound 
be  perceived  they  will  most  probably  prove  to 
be  hernia;.  The  contents  of  herniae  may  be 
judged  of  by  the  same  means.  Indeed  some- 
thing of  the  nature  of  tumors  generally  might 
be  ascertained  if  percussion  were  more  prac- 
tised. Thus  a shade  of  difference  may  be 
detected  between  the  sound  of  a knee-joint 
filled  with  fluid,  or  occupied  with  a morbid 
growth  of  synovial  membrane,  or  with  a 
fungous  mass  in  which  osseous  spicula  exist. 

The  existence  of  a calculus  in  the  bladder 
may  be  ascertained  by  the  ear  ; we  may  per- 
cuss it  with  the  “ sound,”  and  not  only  feel  but 
hear  the  stroke.  Mr.  Brooke  has  devised 
an  ingenious  method  of  rendering  the  noise 
of  this  stroke  audible  to  an  entire  class 
of  students.  A small  circular  piece  of  thin 
board  Js  used  as  a sounding-board ; in  the 
middle  of  which  a wooden  pin  is  fastened 
W'hich  fits  the  end  of  a catheter,  and  thus  the 
sound  of  the  latter  against  the  stone  is  greatly 
elevated  *. 

III. — Friction  is  another  mode  by  which 
sounds  are  elicited.  In  every  age  this  has 
been  practised,  and  especially  in  surgical  cases. 
It  is  applicable  chiefly  to  fractured  bones,  the 
rough  ends  of  which  may  be  made  to  rub  one 
against  another,  and  produce  a sound  well 
known  by  the  name  of  crepitus . This  sound 
is  always  looked  for  in  fractures,  and  is  quite 
diagnostic. 

It  is  much  more  easy  to  feel  the  crepitus 
than  to  hear  it.  That  is — the  rough  grating 
of  the  bones  is  easily  felt,  but  the  sound  is  ex- 
ceedingly feeble.  The  person  who  has  hold 
of  the  bones  thinks  he  hears  the  crepitus, 
which  may  totally  escape  the  bystanders. 
This  arises  from  the  confusion  which  the 
operator’s  judgment  makes  between  the  two 
sensations,  and  also  from  the  impression  con- 
veyed along  the  chain  of  bones  from  the 
fingers  to  the  ear. 

When  a joint  is  injured  and  the  synovial 
secretion  altered  in  quantity  or  quality,  a cre- 
pitation may  be  discovered  which  an  incau- 
tious observer  might  mistake  for  the  crepitus 
of  fracture.  But  it  is  not  so  grating,  and  it 
wants  the  solidity  and  resistance  which  broken 
bones  impart  to  the  touch.  This  crepitation 
can  scarcely,  if  at  all,  be  heard  without  the 
stethoscope,  but  it  is  easily  felt. — (See  Frac- 
tures and  Luxations.) 

1 Med.  Gazette- 
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IV. — Immediate  and  Mediate  Auscultation. — 
At  the  head  of  this  article,  auscultation  is  used 
in  its  most  extended  sense.  In  this  place  it  is 
limited  to  the  mediate  or  immediate  applica- 
tion of  the  ear  to  the  patient’s  body,  and  it  is 
in  this  confined  sense  that  authors  generally 
use  the  term.  By  adding  the  epithets  mediate 
and  immediate  all  confusion  may  be  avoided. 

(а)  Immediate  Auscultation,  like  immediate 
percussion,  does  not  forbid  that  a cloth  or  a 
part  of  the  dress  should  be  placed  on  the 
patient’s  skin,  it  only  denies  us  the  use  of  any 
instrument  by  which  the  sound  might  be  in- 
creased. Without  this  permission  to  cover 
the  ear,  decorum  or  cleanliness  would  in  most 
cases  prevent  this  method  of  examination. 

When  the  ear  is  applied  directly  to  the 
chest  much  information  may  be  obtained,  and 
they  who  are  unable  or  unwilling  to  use  the 
stethoscope  ought,  at  least,  to  avail  themselves 
of  this  help.  It  is  inconvenient,  however,  in 
practice,  and  has  given  way  to  the  stethoscope 
except  in  the  case  of  children — with  these  it 
may  be  used  advantageously  ; they  are  some- 
times frightened  at  the  sight  of  the  instru- 
ment, and  do  not  quietly  submit  to  its  appli- 
cation ; but  they  will  not,  nor  can  they,  so 
effectually  oppose  the  direct  application  of  the 
ear.  In  them,  too,  the  sounds  that  are  sought 
for  are  much  more  audible  than  in  the  adult. 

(б)  Mediate  Auscultation. — For  the  dis- 
covery of  this  invaluable  mode  of  exploration 
we  are  indebted  to  the  genius  of  Laennec. 

This  great  man  having,  by  patient  research 
and  unrivalled  acuteness,  perfected  one  of  the 
most  splendid  offerings  ever  made  to  medical 
science,  thus  simply  and  unpretendingly  gives 
its  history  and  presents  it  to  the  profession, 
“ In  1816  I was  consulted  by  a young  woman 
labouring  under  general  symptoms  of  diseased 
heart,  and  in  whose  case  percussion  and  the 
application  of  the  hand  were  of  little  avail,  on 
account  of  the  great  degree  of  fatness.  The 
other  method  just  mentioned  (immediate 
auscultation)  being  rendered  inadmissible  by 
the  age  and  sex  of  the  patient,  I happened  to 
recollect  a simple  and  well  known  fact  in 
acoustics,  and  fancied  that  it  might,  at  the 
same  time,  be  turned  to  some  use  on  the  pre- 
sent occasion.  The  fact  I allude  to  is  the 
augmented  impression  of  sound  when  con- 
veyed through  certain  solid  bodies, — as  when 
we  hear  the  scratch  of  a pin  at  one  end  of  a 
piece  of  wood,  on  applying  our  ear  to 
the  other.  Immediately  on  this  suggestion,  I 
rolled  a quire  of  paper  into  a kind  of  cylinder, 
and  applied  one  end  of  it  to  the  region  of  the 
heart,  and  the  other  to  my  ear,  and  was  not  a 
little  surprised  and  pleased,  to  find  that  I 
could  thereby  perceive  the  action  of  the  heart 
in  a manner  much  more  clear  and  distinct  than 
I had  ever  been  able  to  do  by  the  immediate 
application  of  the  ear.  From  this  moment  I 
imagined  that  the  circumstance  might  furnish 
means  for  enabling  us  to  ascertain  the  charac- 
ter, not  only  of  the  action  of  the  heart,  but  of 
every  species  of  sound  produced  by  the  motion 
of  all  the  thoracic  viscera,  and  consequently 


for  the  exploration  of  the  respiration  of  the 
voice,  the  rattle  and  perhaps  even  the  fluc- 
tuation of  fluid  extravasated  in  the  pleura  or 
pericardium.  With  this  conviction  I forthwith 
commenced  at  the  Hospital  Necker  a series  of 
observations  which  have  been  continued  to 
the  present  time.  The  consequence  is,  that  I 
have  been  enabled  to  discover  a set  of  new 
signs  of  diseases  of  the  chest,  for  the  most  part 
certain,  simple,  and  prominent,  and  calculated, 
perhaps,  to  render  the  diagnosis  of  the  dis- 
eases of  the  lungs,  heart,  and  pleura,  as  decided 
and  circumstantial,  as  the  indication  furnished 
to  the  surgeon  by  the  introduction  of  the 
finger  or  sound  in  the  complaints  wherein 
these  are  used 

The  stethoscope  is  principally  used  in  ex- 
ploring the  chest,  and  in  the  hands  of  the 
physician  has  removed  many  of  the  obscurities 
of  the  medical  diagnosis.  The  tactus  eruditus 
and  the  eagle  eye  of  the  surgeon  are  now 
nearly  equalled  in  accuracy  by  the  educated 
ear  of  the  physician.  A new  sense  is  thus 
given  to  medicine  ; and  where  this  is  used 
not  as  a substitute  for,  but  as  a help  to,  the 
other  means  of  diagnosis,  the  most  valuable 
results  follow. 

It  is  well  that  every  surgeon  should  be  fa- 
miliar with  the  use  of  the  stethoscope,  and  be 
able  to  interpret  all  its  signs  ; but  as  they  relate 
chiefly  to  medical  cases  a full  description  of 
them  here  would  be  out  of  place.  A brief 
notice  of  the  application  of  this  instrument  to 
surgical  cases  is  all  that  can  now  be  given. 

(1.)  Foreign  bodies  in  the  trachea  maybe 
discovered  by  means  of  the  stethoscope,  when 
the  symptoms  are  too  obscure  to  point  them 
out  otherwise.  A remarkable  ronflement  or 
sonoro-mucous  rale  is  heard  in  the  trachea 
when  the  body  moves  ; and  when  it  is  quiet, 
the  respiratory  murmur  usually  ceases  in  one 
lung,  (generally  the  right,)  although  clearness 
on  percussion  remains.  These  signs  are  well 
illustrated  in  the  interesting  cases  given  by 
Mr.  M'Namara  in  the  5th  vol.  of  the  Dublin 
Hospital  Reports2.  See  Tracheotomy. 

(2.)  Fractures. — Every  surgeon  has  expe- 
rienced the  difficulty  of  feeling,  or  of  hearing 
with  the  unassisted  ear,  the  crepitus  which  he 
searches  for  in  some  cases  of  fracture,  espe- 
cially those  near  a joint,  or  when  much  swelling 
attends.  On  such  occasions  mediate  ausculta- 
tion will  frequently  afford  him  essential  help. 
When  the  stethoscope  is  applied  to  fractures 
that  have  a well  marked  crepitus,  the  sound  is 
increased  so  much  as  to  be  unpleasant  to  the 
ear  : a rough  crashing  sound  like  that  produced 
by  “ breaking  a piece  of  wood  across  the 
knee.”  Even  the  slight  motion  in  the  frag- 
ments caused  by  the  pressure  of  the  instru- 
ment, without  any  attempt  to  move  them, 
W’ill  often  be  enough  to  produce  the  expected 
sound,  and  thus  the  patient  may  be  saved  much 

1 Treatise  on  the  Diseases  of  the  Chest,  by  R.  T.  II. 
Laennec,  translated  by  Dr.  Forbes.  Lond.  11127. 

5 Sec  also  Dr.  Houston’s  case,  Dub.  Med.  Jour, 
vol.  v. 
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pain  and  annoyance.  The  character  of  the 
sound  will  also  convey  much  information  to  a 
practised  ear.  A harsh  sound  is  heard  from 
the  hard  bones,  a softer  sound  from  the  spongy. 
A comminuted  fracture  gives  a complicated 
and  irregular  clatter.  A gurgling  noise  at- 
tends when  the  fragments  are  surrounded  with 
fluid,  and  in  compound  fracture  there  is  a sort 
of  blowing  joined  with  the  crepitus.  In  all 
cases  the  sound  is  loudest  near  the  fracture, 
and  gradually  diminishes  as  we  recede  from  it. 
The  crepitation,  sometimes  heard  without 
fracture,  about  a joint  or  tendon,  is  easily  dis- 
i tinguished  from  the  true  crepitus,  by  means  of 
the  stethoscope. 

(3.)  Luxations  will  often  receive  elucidation 
from  the  stethoscope.  The  sound  of  smooth 
surfaces  rubbing  together,  or  the  slight  crack- 
ling of  a bone  moving  among  torn  soft  parts, 
is  very  characteristic. 

(4.)  Aneurism. — In  cases  of  aneurism,  espe- 
i cially  those  that  are  internal,  the  stethoscope 
may  be  made  use  of  with  advantage.  In  ge- 
neral a rasping,  sawing,  or  bellows-murmur  will 
be  heard  in  the  seat  of  the  disease.  It  is  true 
that  any  tumor  pressing  on  an  artery  will  oc- 
casionally give  a similar  sound,  but  the  mur- 
mur extends  farther  along  the  vessel  in  the 
latter  case  than  in  the  former.  In  the  aneu- 
j rism,  too,  the  murmur  will  be  heard  on  all  its 
J sides,  even  when  pressed  off  the  course  of  the 
artery,  but  not  so  in  any  other  tumor.  The 
sounds  alluded  to  are  not,  however,  always  to 
be  met  with,  even  in  aneurisms.  Much  will  de- 
pend on  the  state  of  the  sac,  which  if  constantly 
distended  by  pressure  of  blood,  or  incapable 
of  collapse  by  reason  of  its  coagula,  may  not 
give  out  the  usual  bruits.  In  such  a case  the 
bruit  will  sometimes  be  rendered  audible  by 
taking  off  the  hydrostatic  pressure  by  a change 
of  position  from  the  erect  to  the  horizontal '. 
In  thoracic  aneurisms  the  pressure  of  the 
tumor  on  a bronchus  may  cause  the  absence 
of  respiratory  murmur  in  one  lung  or  a part  of 
it,  whilst  the  normal  clearness  on  percussion 
remains.  This  symptom  is  of  much  impor- 
tance. 

(5.)  Serous  inflammations. — When  two  se- 
| rous  surfaces  in  an  inflamed  state  rub  together, 
a creaking  sound,  like  that  of  new  leather,  is 
occasionally  heard.  This  has  been  noticed  in 
the  pleura,  pericardium,  and  peritoneum.  It 
ought  to  be  looked  for  in  other  serous  and 
i synovial  membranes,  in  hernise,  &c.  The 
hand  can  sometimes  feel  this  frottement,  but  it 
is  rendered  very  audible  by  the  stethoscope. 
In  order  to  its  production  it  appears  neces- 
sary that  a certain  quantity  of  lymph  should  be 
! effused  on  one  of  the  surfaces.  If  there  be  no 
lymph  it  is  not  heard,  and  if  there  be  much  it 
disappears.  Its  value  in  diagnosis  is  consi- 
derable J. 

j (6).  Preg7iancy. — Mediate  auscultation  has 
been  much  used  of  late  by  accocuheurs,  in 
I judging  of  the  existence  aud  the  life  of  a 

1 Dr.  Corrigan.— Dub.  Med.  Jour.  vol.  ii. 

s Dr.  Stokes.— Dis.  of  Chest. 
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foetus  in  utero.  The  placental  soufllet,  and  the 
pulsations  of  the  foetal  heart,  are  peculiar 
sounds,  which  cannot  be  mistaken.  (See 
Pregnancy.) 

(7) .  Lithotomy. — In  sounding  for  urinary 
calculi  the  application  of  the  stethoscope  to 
the  pubes  or  sacrum,  may  remove  the  surgeon’s 
doubts  as  to  the  existence  of  stone  in  the  blad- 
der. The  loud  clear  sound  of  calculus,  the 
dull  sound  of  a fungus,  and  the  sort  of 
pumping  noise  occasioned  by  moving  the 
sound  about  in  an  empty  bladder,  may  be 
easily  distinguished,  one  from  the  other,  by 
mediate  auscultation,  though  these  different 
conditions  often  embarrass  the  surgeon  who 
trusts  to  the  touch  alone. 

(8) .  Tympanum  and  Eustachian  Tube. — • 
Laennec  says,  « If  we  apply  the  stethoscope 
upon  the  mastoid  process  of  the  temporal  bone, 
while  the  patient  inspires  forcibly  with  the 
nostril  of  the  same  side  (the  other  being  closed 
with  the  finger)  we  perceive  a blowing  sound, 
indicating  the  penetration  of  air  into  the  mas- 
toid cells.  If  there  is  any  moisture  in  the 
Eustachian  tube,  or  tympanum,  we  perceive  a 
gurgling  very  like  that  of  the  mucous  rattle  ; 
and  if  the  mucus  happens  to  obstruct  the  tube 
all  sound  ceases.  From  this  and  other  analo- 
gous facts  we  may  ascertain  the  patency,  or 
obliteration,  of  the  Eustachian  tube,  and  may 
thus  be  enabled  to  determine  more  particularly 
the  cases  in  which  it  is  proper  to  attempt 
curing  deafness  by  throwing  injections  into 
this,  or  by  perforating  the  membrane  of  the 
tympanum.” 

For  some  further  particulars  on  the  applica- 
tion of  the  stethoscope  in  surgical  cases,  see 
Lisfranc’s  “ Memoire  sur  des  nouvelles  Appli- 
cation du  Stethoscope,”  or  Alcock’s  transla- 
tion of  it. 

(C.  Benson .) 

AVULSION  ( avulsio , arrachement).  Al- 
though this  term  is  not  in  general  use  by  sur- 
gical writers,  it  is  here  intended  to  designate 
the  forcible  separation  from  each  other  of  parts 
of  the  body  which  were  previously,  more  or 
less,  intimately  united  ; the  traction  being 
carried  beyond  their  normal  extensibility,  and 
a lacerated  disunion  being  the  result. 

Avulsion  may  be  the  consequence  of  an 
accident  ; or,  it  may  constitute  a part,  or  the 
whole,  of  an  important  surgical  operation  ; 
under  which  divisions  we  shall  arrange  the 
few  general  remarks  we  have  to  make  on  the 
subject. 

I.  Accidental  Avulsion. — All  parts  of  the 
body,  but  particularly  the  extremities,  are 
prone  to  this  injury  ; and  in  manufacturing 
communities,  where  machinery  is  extensively 
employed,  it  is  both  frequent  in  its  occurrence, 
and  often  dangerous,  if  not  fatal,  in  its  conse- 
quences. The  force  required  to  effect  a com- 
plete separation,  or  disruption  of  the  parts, 
will  vary  in  different  individuals,  and  in  differ- 
ent parts  of  the  same  body.  When  first  ap- 
plied, the  loose  folds  which  exist,  more  or  less, 
in  the  soft  parts  are  effaced ; then  the  ele- 


448 


AVULSION. 


mentary  fibres  are  stretched  ; and,  if  the  force 
be  violently  or  suddenly  prolonged,  their 
power  of  cohesion  is  overcome,  and  rupture 
takes  place.  When  it  is  applied  cautiously, 
and  increased  slowly,  as  in  reducing  a disloca- 
tion, it  may  be  carried  to  a considerable 
extent  without  laceration  ; but,  if  the  same 
degree  of  force  were  used  suddenly,  serious 
injury  would  be  produced.  It  is,  therefore, 
not  only  the  amount  of  the  traction,  but  the 
suddenness  of  its  application,  which  effects  the 
avulsion,  and,  in  some  measure,  determines 
the  point  at  which  the  rupture  occurs.  Thus, 
a limb  may  be  caught  by  machinery  imme- 
diately above  the  ankle  or  wrist,  and  the  sepa- 
ration take  place  near  the  knee  or  elbow.  It 
also  happens,  that  the  integuments  and  bone 
may  be  torn  across  and  fractured  at  the  exact 
point  to  which  the  force  has  been  applied  ; 
but  that  some  of  the  muscles,  or  tendons,  shall 
be  disunited  at  a greater  distance.  We  have 
repeatedly  seen  fingers,  and  especially  the 
thumb,  forcibly  torn  off,  their  flexor  and  ex- 
tensor muscles  separating  at,  or  close  to  their 
origin. 

When  the  accident  occurs,  all  the  parts 
which  compose  the  organ  or  limb  to  which  the 
force  is  applied  do  not  give  way  simultaneously, 
or  equally.  This  arises  from  the  difference  in 
their  natural  structure  and  extensibility.  The 
skin  frequently  resists  force  which  has  been 
sufficient  to  tear  across  muscles  and  arteries. 
Flambert  relates  a case  of  dislocation  of  the 
elbow,  which  was  reduced  by  seven  assistants 
using  violent  extension.  The  muscles,  and 
other  soft  parts  near  the  elbow,  were  exten- 
sively lacerated,  so  as  to  produce  a deep  groove, 
without  injury  to  the  common  integuments1. 
We  saw,  some  years  ago,  the  brachial  artery, 
and  several  of  the  muscles  of  the  arm,  torn,  in 
the  reduction,  by  unwarrantable  force,  of  a 
dislocation  of  the  humerus  into  the  axilla. 
The  skin  was  uninjured,  which,  with  the  ex- 
ception of  the  bone,  the  limb  being  afterwards 
amputated,  was  the  only  part  that  had  escaped. 
The  cellular  tissue,  although  very  distensible, 
may  be  easily  lacerated,  so  that  we  frequently 
find  both  its  subcutaneous  and  intermuscular 
layers  torn  and  injected  with  extravasated  blood, 
whilst  the  other  parts  are  unaffected.  The 
muscles  possess  a high  degree  of  contractility, 
and  are  the  chief  cause  of  resistance  to  the 
force  employed,  yet,  having  much  less  tenacity 
and  force  of  tension  than  most  of  the  other 
tissues,  they  more  readily  give  way  to  sudden 
and  violent  traction.  It  sometimes  happens, 
however,  as  has  been  alluded  to  in  cases  of 
avulsion  of  the  fingers,  that  the  tendons,  and 
not  the  muscles,  are  torn.  The  arteries  and 
nerves  are  found  to  bear  a greater  degree  of 
extension  with  impunity  than  the  muscles. 
The  former  may  be  drawn  out  until  their  coats 
have  become  greatly  attenuated  before  they 
are  lacerated  ; and  then,  it  is  always  observed, 
that  the  inner  coat  gives  way  first,  and  next, 
the  middle  one,  while  the  external  or  fibro- 

1 Repertoire  Generate  for  1827. 


cellular  layer  continues  longer  to  resist  the 
force  employed.  The  fracture  of  the  bone  is 
generally  transverse  ; and  if  the  force  has 
been  violent,  it  may  project,  more  or  less, 
beyond  the  soft  parts;  but  its  extremity  is 
seldom  spiculated. 

The  most  remarkable  point  in  the  history  of 
these  accidents  is,  the  absence  of  haemorrhage. 
When  an  artery  is  lacerated,  or  forcibly  rent 
asunder,  little  or  no  blood  is  lost.  The  usual 
process  of  injection  and  coagulation  of  the 
blood,  with  retraction  and  annular  constriction 
of  the  vessel,  takes  place.  The  external  clot 
forms  rapidly,  and  the  internal  one  is  large 
and  extensive  ; but  as  some  time  must  elapse 
before  these  can  form,  they  may  obviously 
assist  in  preventing  secondary  haemorrhage,  but 
they  can  afford  little  or  no  obstacle  to  the  loss 
of  blood  at  the  time  of  the  accident.  Nor  can 
the  retraction  of  the  torn  artery  exert  much 
influence,  because  this  is  not  nearly  so  com- 
plete as  when  the  vessel  is  simply  cut  across ; 
on  the  contrary,  the  toughness  and  elasticity 
of  the  coats  of  the  artery  enable  it  to  resist 
the  force  employed,  and  prevent  its  giving  way 
until  after  it  has  been  greatly  elongated.  We, 
therefore,  observe  that  the  torn  artery  does 
not  retract  itself  completely,  but  that  a portion 
of  it,  varying  from  half  an  inch  to  one  inch  and 
a half  in  length,  projects  beyond  the  surround- 
ing soft  parts,  or  hangs  pendulous  from  the 
face  of  the  stump.  Various  explanations  of 
this  occurrence  have  been  given.  That  of 
Beclard  appears  the  most  rational.  He  states 
that  the  obstruction  to  the  egress  of  blood 
depends,  in  a great  measure,  on  the  lacerated 
inequalities  of  the  inner  coat  of  the  artery. 
We  have,  on  two  occasions,  been  enabled  to 
verify  this  opinion,  by  accurate  examination. 
One  of  the  cases  was  admitted  into  the  Glasgow 
Royal  Infirmary  ; and  the  other  occurred  in 
private  practice.  In  both  an  arm  was  torn  off 
by  machinery.  One  lived  twelve,  and  the 
other  thirty  hours.  The  inequality  of  the 
inner  coat  of  the  brachial  artery  from  lacera- 
tion extended  up  along  the  vessel  about  an 
inch  and  a half  from  its  torn  extremity.  It 
was,  in  several  places,  partially  detached  from 
the  middle  coat,  so  as  to  form  several  small 
projections,  which  almost  completely  filled  the 
calibre  of  the  vessel,  and  must  have  afforded 
not  a single,  but  a series  of  obstructions,  to 
the  effusion  of  blood.  In  both  cases  the  artery 
projected  about  an  inch  and  a quarter  beyond 
the  muscles ; its  extremity  was  ragged,  and  its 
cavity  apparently  obliterated,  so  that  not  a 
drop  of  blood  escaped.  No  pulsation  could  be 
felt  in  the  pendulous  portion,  but  immediately 
above  it  was  distinctly  recognized.  On  divi- 
ding the  artery  close  to  the  face  of  the  stump, 
a jet  of  blood,  corresponding  to  the  size  of  the 
vessel,  was  thrown  out,  showing  distinctly  that 
the  previous  absence  of  haemorrhage  was  to  be 
attributed  to  the  lacerated  inner  coat,  and 
annular  contraction  of  the  artery.  There  was 
no  external  clot  present,  nor  was  there  any 
external  pressure  on  the  projecting,  which  was 
evidently'  the  obstructed,  part  of  the  artery. 
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When  an  extensive  part  of  the  body,  such  as 
a limb,  has  been  separated  by  avulsion,  the 
! shock  to  the  nervous  system,  which  is  the 
usual  attendant  on  serious  injuries,  is  induced. 
This  proves  occasionally  almost  immediately 
fatal.  In  many  cases,  however,  the  symptoms 
at  first  are  less  prominent,  and  there  is  much 
less  pain  experienced  than  in  other  injuries  not 
so  serious.  This  may  probably  depend  on  the 
sudden  and  forcible  manner  in  which  the  in- 
jury is  produced.  In  the  well-known  case  of 
Wood  the  miller,  as  detailed  by  Cheselden  in 
the  Philosophical  Transactions,  the  arm  was 
torn  off,  at  the  shoulder,  with  such  velocity, 
that  the  patient  was  not  aware  of  the  accident 
till  he  saw  his  arm  moving  round  on  the  wheel. 
A boy  in  a cotton-factory  had  his  fingers  en- 
tangled in  the  machinery,  which  was  in  rapid 
motion.  The  occurrence  was  immediately 
observed  by  an  adult  workman,  who  rushed  to 
his  assistance,  but  so  incautiously,  as  to  become 
himself  the  chief  sufferer.  The  boy  escaped 
with  the  loss  of  his  fingers,  and  the  man  had 
i his  hand  torn  off  above  the  wrist.  He  was 
aware  of  being  injured,  but  did  not  know  for 
i some  time  that  the  hand  which  he  saw  hang- 
I ing  on  the  machinery  was  his  own.  A wealthy 
merchant  of  Glasgow  was  riding  quickly  on 
horseback,  and  the  night  being  dark,  he  came 
suddenly  upon  a horse  and  cart  on  the  road. 
He  threw  out  his  hand  against  the  opposing 
horse  to  push  it  from  him,  and  was  not  aware 
till  he  had  gone  to  a considerable  distance, 
that  his  thumb  was  torn  off.  The  carter  was 
not  a little  astonished  next  morning  to  find  a 
thumb  and  a long  tendon  attached  to  it, 
sticking  in  one  of  the  links  of  the  harness. 

The  local  appearances  of  an  extensive  avul- 
sion, are  those  which  characterize  lacerated 
wounds  ; they  will,  therefore,  be  more  appro- 
priately considered  under  that  head.  It  is 
sufficient  for  our  present  purpose  to  state,  that 
the  wound  thus  produced  is  jagged  and  irre- 
gular, especially  when  the  injured  parts  consist 
of  a variety  of  dissimilar  tissues.  In  the  scalp, 
which  frequently  suffers  from  this  accident,  the 
edges  of  the  wound  are  often  as  smooth  and 
clean  as  if  formed  by  a scalpel. 

Besides  the  nervous  shock  consequent  on 
the  injury,  and  its  usual  concomitants,  various 
secondary,  or  symptomatic  affections,  may  su- 
pervene. In  one  case,  avulsion  of  the  thumb 
was  followed  by  fatal  tetanus.  In  three  cases 
of  avulsion  of  the  leg,  retention  of  urine  took 
place,  requiring  the  daily  and  continued  use  of 
the  catheter.  In  one  of  these  only  was  there 
any  reason  to  suppose  that  the  spine  was  in- 
jured. 1 his  patient  was  admitted  into  the 
infirmary  on  the  5th  of  July,  1831.  A few 
hours  previously,  while  asleep  in  the  flour-mill 
in  which  he  was  employed,  two  of  his  fellow- 
workers,  for  the  purpose  of  awakening  him, 
fixed  a rope  to  his  right-ankle,  the  other  end 
of  which  was  attached  to  a part  of  the  ma- 
chinery, then  in  motion.  He  was  instantly 
pulled  up  to  the  roof,  a height  of  eight  feet, 
and  his  leg  being  caught  by  a revolving  wheel, 
was  forcibly  torn  from  his  body,  a little  below 
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the  knee.  He  then  fell  on  his  back  on  the 
floor.  In  our  absence,  amputation  above  the 
knee  was  performed  by  the  late  Mr.  Angus. 
The  retention  of  urine  called  for  the  regular 
use  of  the  catheter  ; the  stump  suppurated  ; 
high  irritative  fever,  with  delirium  supervened, 
and  he  sunk  on  the  20th  day  from  the  accident. 

There  are  several  successful  cases  on  record, 
in  which  no  regular  amputation  of  the  lacerated 
stump  was  performed,  the  ragged  inequalities 
of  the  soft  parts,  and  bone,  being  only  re- 
moved. When  the  injury  occurs  at  the 
shoulder  or  hip  joints,  no  other  treatment  can 
be  pursued ; but  if  there  is  sufficient  room  left 
for  a second  amputation  it  ought  to  be  per- 
formed. We  cannot  expect  that  such  a lace- 
rated wound,  however  nicely  it  may  have  been 
pared,  or  accurately  closed,  can  possibly  ad- 
here ; the  contusion  of  the  parts  will  not  only 
interfere  with  this  desirable  termination,  but 
may  lead  to  gangrene,  to  profuse  suppurations, 
projection  of  the  bone,  or  secondary  haemor- 
rhage. 

The  torn  extremities  of  the  nerves  some- 
times become  the  seat  and  source  of  excru- 
ciating and  intractable  pains,  which  is  seldom 
or  ever  observed  when  the  lacerated  parts 
have  been  amputated.  This  symptom  we  have 
uniformly  observed  after  avulsion  of  the  scalp, 
an  accident  occurring  to  women,  and  that  not 
unfrequently,  in  our  public  works.  There  is 
at  present  in  the  infirmary  a young  woman 
who  had  about  two-thirds  of  the  scalp  torn  off, 
and  the  pericranium  laid  bare,  her  hair  having 
been  caught  by  machinery.  The  case  is  doing 
well ; but  she  is  subject,  and  has  been  so  since 
the  third  or  fourth  day  after  the  injury,  to 
excruciating  neuralgic  pains  of  the  head  and 
face,  especially  on  touching  slightly  the  re- 
maining portion  of  the  scalp  on  the  forehead 
and  temples.  Occasionally,  these  pains  en- 
tirely disappear  after  the  wound  has  cicatrized, 
in  other  cases,  however,  they  continue  ever 
after,  and  are  a source  of  great  suffering. 

2.  Surgical  Avulsion. — This  may  be  either 
simple  or  compound.  The  former  constitutes 
the  entire  operation,  as  in  the  forcible  removal 
of  polypi  ; while  compound  avulsion  forms  one 
of  the  elements  only  of  a more  complex 
operation,  which  is  commenced  by  incision, 
with  more  or  less  extensive  dissection,  as  in 
the  extirpation  of  deep-seated  tumours  before 
the  separation  of  the  disease,  by  laceration  of 
its  attachments,  can  be  effected,  and  complete 
avulsion  produced. 

This  operation  has  been  employed  in  a great 
number  of  cases,  a few  of  which  we  shall  simply 
enumerate,  leaving  a detail  of  the  mode  of  pro- 
cedure, of  the  instruments  to  be  employed,  and  of 
the  practical  results,  to  future  articles  in  which 
they  will  come  more  appropriatelj'’  to  be  con- 
sidered. In  the  mean  time  we  may  enumerate, 
as  the  most  common  surgical  affections  to 
which  avulsion  is  applicable, — the  extraction 
of  hairs  from  the  eyelids,  in  certain  diseases  of 
these  parts  ; of  the  nails  of  the  toes  and 
fingers ; of  mal-placed,  supernumerary,  or  ca- 
rious teeth  ; oi  nasal,  antral,  pharyngeal, 
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aural,  and  uterine  polypi ; of  enlarged  tonsils, 
of  carious,  or  necrosed  bones,  from  the  tarsus, 
metatarsus,  and  toes,  and  from  the  carpus, 
metacarpus,  and  fingers,  and  in  the  extirpation 
of  tumours,  and  enlarged  glands,  both  deep- 
seated  and  superficial. 

In  some  instances  avulsion  is  employed, 
because  it  affords  the  speediest  and  most 
effective  method  of  removing  the  disease  ; and 
on  other  occasions,  it  is  had  recourse  to  for 
the  purpose  of  avoiding  the  loss  of  blood,  espe- 
cially in  the  extirpation  of  parts,  which,  from 
their  deep  position,  and  vascular  connexions, 
might,  under  the  ordinary  method  of  excision, 
be  followed  by  profuse  and  troublesome 
haemorrhage.  This  procedure  is  founded  on 
the  fact  already  noticed,  that  an  entire  limb 
may  be  separated  by  force,  and  no  bleeding 
take  place  from  the  lacerated  vessels.  It  can 
only  be  safe  to  adopt  this  in  surgical  operations, 
when  the  vessels  connected  with  the  part  to 
be  removed  are  not  of  large  size,  or  when  they 
cannot  be  readily  secured  by  a ligature,  as  in 
the  extirpation  of  tumours  from  the  axilla,  or 
behind  and  below  the  angle  of  the  jaw.  We 
arc  aware  that  torsion  has  been  successfully 
applied  to  large  arterial  trunks  ; and  that  in 
the  removal,  by  avulsion,  of  deep-seated 
tumours,  we  have  a combination  of  torsion 
with  traction  ; but  still  we  cannot  assure  our- 
selves that  the  force  employed  to  tear  out  a 
diseased  gland  from  a deep  cavity,  will  insure 
the  same  immunity  from  after  haemorrhage,  by 
effectively  lacerating  the  artery,  as  would  be 
the  case,  were  the  vessel  on  the  face  of  a stump, 
and  fairly  within  the  control  of  the  forceps. 
It  must  be  acknowledged,  however,  that  hae- 
morrhage rarely  happens,  either  as  an  imme- 
diate, or  remote  consequence,  of  the  forcible 
extraction  of  deep-seated  tumours,  provided 
the  torn  vessels  are  surrounded  by,  and  enabled 
deeply  to  bury  themselves  in,  loose  cellular 
texture.  But  it  is  otherwise,  when  the  tumour 
is  situated  near  a bone,  and  is  firmly  adherent 
to  muscular  or  fibrous  texture,  no  layer  of 
cellular  tissue  intervening.  The  force  required 
for  its  removal  from  such  a situation  is  not 
only  greater,  but  the  chances  of  haemorrhage 
occurring  are  so  increased,  as  to  call  for  either 
the  application  of  ligatures  to  the  lacerated 
arteries,  or  the  use  of  firm  and  steady  pressure. 

( John  MacJ'arlane.') 

AXILLA,  the  arm-pit,  is  a hollow  situated 
between  the  upper  part  and  inside  of  the  arm, 
and  the  corresponding  surface  of  the  chest. 
Anatomists,  however,  no  longer  limit  the  sig- 
nification of  the  word  axilla  to  its  strict  mean- 
ing, the  depression  which  the  skin  presents 
when  it  dip3  between  the  great  pectoral  and 
latissimus  dorsi  muscles,  but  extend  it  to 
other  important  parts,  which  are  found  from 
the  skin  of  the  arm-pit  to  the  lower  border  of 
the  clavicle  and  first  rib.  With  this  extension 
the  term  axilla  comprehends  an  important 
region,  which  is  principally  formed,  anteriorly, 
by  the  larger  and  smaller  pectoral  muscles  ; 
posteriorly,  by  the  subseapular,  the  teres 


major,  and  a portion  of  the  latissimus  dorsi 
muscles  ; inwardly,  by  the  serratus  magnus, 
intercostal  muscles,  and  ribs  ; outwardly,  by 
the  shoulder-joint,  and  upper  part  of  the  arm ; 
it  is  of  a triangular  shape  ; and  within  these 
boundaries  lie  the  axillary  plexus  of  nerves, 
the  axillary  artery  and  veins,  with  their  seve- 
ral branches,  lymphatic  glands,  and  vessels. 
These  organs  pass  through  the  middle  of  the 
region,  and  are  well-protected  by  the  muscles 
which  surround  them.  In  this  respect  we  ob- 
serve a remarkable  difference  between  the 
groin  and  axilla.  In  the  former,  the  large 
vessels  are  situated  very  near  the  surface,  un- 
covered by  protecting  muscles,  and  greatly 
exposed  to  injury  ; and,  indeed,  it  may  be 
asserted,  that  wounds  of  these  vessels  are  much 
more  frequent  than  those  of  the  upper  extre- 
mity. In  compensation,  however,  for  this  ap- 
parent negligence  in  the  situation  of  these 
vital  vessels,  their  superficial  posture  gives 
the  surgeon  great  facility  in  applying  remedies 
for  the  cure  of  their  injuries  ; while  the  labour 
of  operating  upon  the  axillary  vessels,  which, 
from  their  being  so  deeply  imbedded,  as  to 
present  much  difficulty  in  approaching  them, 
is  often  extremely  embarrassing. 

In  this  article  we  shall  not  follow  the  ex- 
ample of  recent  writers  on  surgical  anatomy, 
who  describe  the  various  operations  and  dis- 
eases incidental  to  this  region  ; subjects  too 
important  to  be  treated  briefly.  We  shall, 
therefore,  merely  give  a plain  and  practical 
description  of  the  axilla.  The  outward  con- 
figuration of  the  arm-pit  is  extremely  variable, 
owing  to  its  being  changed  by  every  displace- 
ment of  the  arm.  Thus,  when  that  limb  is 
raised  above  the  head  perpendicularly,  the 
hollow  of  the  axilla  almost  disappears,  its  sur- 
face presenting  nearly  a plane  ; while,  on  the 
contrary,  if  the  elbow  be  brought  forward 
towards  the  sternum,  the  arm-pit  then  forms  a 
deep  hollow,  and  allows  the  fingers,  when 
pushed  upwards,  to  feel  the  head  of  the  hu- 
merus. The  arm-pit  is  much  deeper  in  the 
male  than  in  the  female  subject ; because  in 
the  former  the  muscles  are  larger,  and  more 
prominent,  and  there  is  less  adipose  tissue  to 
fill  it  up,  while  in  the  latter  the  muscles  are 
much  smaller,  and  a greater  quantity  of  fat 
occupies  the  space ; in  youth,  for  the  same 
reasons,  the  axilla  is  quite  shallow,  when  com- 
pared to  that  of  the  adult  subject.  The  skin 
in  the  arm-pit  of  the  adult  is  generally  covered 
with  hair,  which  rarely  attains  any  length;  the 
skin  is  very  sensitive,  and  of  a deeper  colour 
than  that  of  the  surrounding  parts  ; it  is  very 
thin,  and  forms  folds  in  certain  postures  of  the 
arm  ; it  is  likewise  supplied  with  small  glandu- 
lar organs,  which  secrete  a fluid  of  a particular 
odour,  and  of  an  alkaline  nature,  which  is 
sometimes  very  abundant,  and  sufficiently 
powerful  to  discolour  and  act  upon  the  gar- 
ments with  which  it  comes  in  contact.  This 
secretion  is  sometimes  so  considerable  as  to 
present  a most  troublesome  disease.  The  skin 
about  the  middle  of  the  arm-pit  is  quite  firmlv 
attached  to  the  subjacent  surface,  from  which 


AXILLA. 


451 


it  cannot  be  separated.  This  peculiarity  was 
first  pointed  out  by  M.  Gerdy,  who  lays  great 
stress  upon  this  fact,  which  will  receive  fu- 
ture notice. 

On  account  of  the  numerous  vessels,  nerves, 
and  glands  of  the  skin  of  the  arm-pit,  it  is  ex- 
tremely subject  to  disease,  and  cannot  bear 
much  pressure  or  irritation  ; hence  it  often 
occurs  that  much  inconvenience  is  produced 
by  the  application  of  a bandage,  or  a pad,  to 
this  region.  Immediately  beneath  the  cutis 
we  find  a layer  of  cellular  and  adipose  sub- 
stance, which  covers  the  front  of  the  great 
pectoral  muscle,  and  turns  round  its  lower 
border,  where  it  loses  itself  with  the  fat  in  the 
arm-pit.  This  subcutaneous  membrane,  which 
has  been  uselessly  and  unnaturally  divided  into 
several  strata,  by  certain  anatomists,  whose 
chief  aim  appears  to  be  the  complication,  and 
subdivision,  of  all  the  membranes  of  the  body, 
varies  considerably  in  different  subjects : in 
meagre  subjects  it  is  merely  cellular,  and  pre- 
sents a thin,  whitish,  and  semi-transparent 
layer  ; in  fat  persons,  on  the  contrary,  it  is 
thick,  fills  up  all  the  hollows,  or  spaces,  be- 
tween the  muscles,  and  its  membranous  cells 
are  distended  by  adipose  substance.  This  mem- 
brane is  a part  of  the  common  subcutaneous 
membrane  of  the  body,  and  is  continued  with 
the  surrounding  layers,  which  cover  the  neck, 
the  shoulder,  the  chest,  &c.  This  membrane 
gives  insertion  to  some  of  the  fibres  of  the  pla- 
tisma  rnyoides  muscle,  and  receives  numerous 
branches  from  the  superficial  plexus  of  nerves 
of  the  neck.  The  cephalic  vein,  likewise,  is 
partly  imbedded  in  its  substance.  This  tissue 
is  much  more  abundant  in  the  female  than 
in  the  male  subject ; it  is  sometimes  the 
seat  of  inflammation,  producing  abscesses, 
but  which  are  not  dangerous,  on  account 
of  their  being  superficial,  and  having  more 
difficulty  to  point  towards  the  deeper  parts 
of  this  region,  than  to  the  surface,  which 
is  the  contrary  to  what  takes  place,  with  an 
accumulation  of  pus,  situated  beneath  the 
great  pectoral  muscle.  The  form  and  dimen- 
sions of  the  great  pectoral  muscle  require  little 
notice  here  ; the  oblique  direction  of  its  upper 
fibres,  which  arise  from-  the  sternum,  ribs,  and 
inner  half  of  the  clavicle,  and  descend  down- 
wards towards  the  axilla,  is  worthy  of  remark, 
as  guiding  the  surgeon’s  scalpel  in  cutting 
down  upon  the  axillary  artery  ; and  which 
also  enables  him  to  distinguish  this  muscle 
from  the  lesser  pectoral  muscle  situated  be- 
neath, whose  fibres  have  a different  direction, 
being  oblique  from  below,  upwards  to  the  coro- 
coid  process  of  the  scapula.  I saw  a very  in- 
telligent surgeon  quite  uncertain  whether,  in 
cutting  down  upon  the  axillary  artery,  he  had 
divided  the  whole  of  the  pectoralis  major,  or 
had  not  yet  reached  the  smaller  pectoral 
muscle  ; while,  if  he  had  paid  attention  to  the 
course  of  the  muscular  fibres,  all  his  embarrass- 
ment would  have  ceased.  Many  surgeons  re- 
commend making  the  incision,  for  the  purpose 
of  putting  a ligature  upon  the  axillary  artery, 
along  the  space  which  is  said  to  exist  con- 


stantly between  the  great  pectoral  and  deltoid 
muscles.  I have  sometimes  seen  these  two 
muscles  so  closely  connected  in  their  upper 
part  even,  as  to  defy  their  being  separated, 
especially  in  the  living  subject.  Generally, 
however,  there  does  exist  a small  triangular 
space  between  these  two  muscles,  whose  basis 
is  represented  by  the  clavicle  ; it  is  this  ab- 
sence of  muscular  fibres  which  causes  a slight 
depression  immediately  below  the  clavicle, 
which  is  very  perceptible  in  thin  persons.  It 
is  here,  also,  that  compression  of  the  axillary 
artery  is  most  easily  performed.  But,  not- 
withstanding the  authority  of  John  Bell,  the 
vessel  is  much  more  effectually  compressed 
above  the  clavicle,  and  attended  with  less  pain 
to  the  patient.  It  must  be  remembered,  when 
making  the  incision  between  the  pectoral  and 
deltoid  muscles,  that  the  cephalic  vein  runs 
along  this  course,  and  may  be  injured.  I as- 
sisted my  friend  M.  Roux  in  this  operation, 
where,  however,  the  cephalic  vein  was  not 
even  seen  ; the  ligature  of  the  artery  was  soon 
performed,  and  was  followed  with  complete 
success,  notwithstanding  that  this  skilful  sur- 
geon pursued  his  usual  mode  of  operating  for 
aneurism,  by  first  placing  a small  roller  of  ad- 
hesive plaster  upon  the  artery,  tying  them 
tightly  together  by  means  of  a broad  flat  liga- 
ture, in  Scarpa’s  style,  except  that  Mr.  Roux 
allows  the  ligature  to  come  away  of  its  own 
accord.  Through  the  triangular  space  above- 
mentioned  the  pectoral  muscles  receive  the 
anterior  branches  of  the  axillary  artery,  thora- 
cica  externa,  or  longior,  which  anastomoses 
with  the  surrounding  acromial,  inferior  tho- 
racic, intercostal,  transversalis  colli,  and 
subscapular  arteries.  In  performing  opera- 
tions upon  this  region,  the  surgeon  will  fre- 
quently be  obliged  to  tie  that  vessel,  or  to  twist 
it,  which  is  soon  done,  and  completely  stops 
the  bleeding.  Applied  to  such  vessels,  torsion 
of  the  arteries  is  extremely  useful,  and  answers 
the  same  purpose  as  the  ligature,  without  the 
inconveniences  of  the  latter.  The  origin  of 
the  fibres  of  the  great  pectoral  muscle  from 
the  inner  half  of  the  clavicle,  explains  the  ne- 
cessity of  keeping  the  arm  close  to  the  side  of 
the  chest,  when  the  collar-bone  is  fractured, 
to  prevent  the  pectoral  muscle  from  drawing 
down  the  inner  portion  of  that  bone,  and  thus 
prevent  the  union  of  its  two  ends  ; for  the 
like  reason,  in  fractures  of  the  neck  and 
upper  part  of  the  humerus,  the  great  pectoral 
and  latissimus  dorsi  muscles  ought  to  be  kept 
in  a perfect  state  of  rest,  to  prevent  any  dis- 
placement of  the  ends  of  the  fractured  bone. 
The  great  pectoral  muscle,  on  account  of  its 
thickness  and  resistance,  will  prevent  an  accu- 
mulation of  pus  from  pointing  forwards  ; and, 
hence,  those  burrowing  abscesses,  which  ex- 
tend in  various  directions  along  the  cellular 
tissue  and  intermuscular  spaces.  This  muscle 
is  sometimes  torn  across,  by  violent  contrac- 
tion, or  external  violence.  Mr.  C.  Benson 
says1,  “We  have  seen  this  accident  occa- 

1 Dr.  Todd’s  Cyclopedia  of  Anat.  and  Pliys.  p.  iv. 
p.  3 59. 
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sioned  by  the  passage  of  a railway-carriage 
over  it,  and  marked  by  a deep  depression,  but 
without  any  laceration  of  the  integuments.” 
Beneath  the  great  pectoral  muscle  we  perceive 
the  lower  and  front  part  of  the  little  subcla- 
vius  muscle,  which  lies  along  the  border  of  the 
clavicle  ; it  is  covered  by  a pretty  strong 
aponeurosis,  which  extends  downwards  over 
the  axillary  vessels  and  nerves.  When  it 
reaches  the  lesser  pectoral  muscle,  it  divides 
into  two  layers ; one  passes  in  the  front,  and 
the  other  behind  it ; they  again  unite,  and  the 
fascia  is  finally  inserted  into  the  skin  of  the 
arm-pit.  The  upper  part  of  this  fascia  unites 
with  the  deep  cervical  aponeurosis  ; it  forms  a 
sheath  for  the  subclavian  muscle.  This  por- 
tion of  the  membranes  is  strong  and  resisting  ; 
it  is  continued  to  the  coracoid  process,  to  the 
capsular  ligament  of  the  humerus,  to  the  deep 
fascia  of  the  arm,  and  to  the  cartilages  of  the 
first,  second,  and  third  ribs.  It  is  this  portion 
of  the  aponeurosis,  which  has  been  called  the 
costo-coracoid  ligament,  the  ligamentum  bi- 
corne,  caldfini,  the  fascia  axillaris,  the  “ liga- 
mentum suspensorium”  of  Gerdy,  &c.  &c. 
This  aponeurosis  becomes  gradually  thinner  as 
it  proceeds  towards  the  arm-pit ; it  forms  a 
sheath  for  the  axillary  artery  and  vein,  spreads 
over  the  lesser  pectoral  muscle,  and  is,  lastly, 
inserted  into  the  skin.  And  Mr.  Gerdy,  who 
first  laid  stress  upon  this  fact,  says,  that  this 
fascia  is  the  ligament  of  the  skin  of  the  arm- 
pit,  which  it  pulls  upwards.  Although  this 
membrane  is  not  very  strong,  it  may,  never- 
theless, prevent  matter  pointing  towards  the 
surface  ; and,  hence,  the  importance  of  open- 
ing all  abscesses  of  the  axilla,  as  soon  as  possi- 
ble, to  impede  those  burrowing  abscesses, 
which  are  so  difficult  and  tedious  to  cure.  In 
cutting  down  upon  the  artery,  this  deep  fascia 
must  be  divided  carefully  upon  the  grooved 
director,  which  is  first  passed  beneath  it ; for 
by  cutting  through  it,  without  that  precaution, 
the  artery  or  vein  might  be  easily  injured  by 
the  knife.  The  pectoralis  minor  muscle  is 
important,  on  account  of  its  relative  situation 
with  the  axillary  vessels.  Surgical  anatomists 
generally  divide  the  axillary  artery  into  three 
portions  ; the  first  comprehends  that  part  of 
the  artery  from  the  lower  border  of  the  first 
rib  to  the  upper  edge  of  the  lesser  pectoral 
muscle  ; the  second,  the  whole  extent  of  the 
artery,  while  under  that  muscle  ; and,  lastly, 
the  artery,  from  the  lower  border  of  the 
smaller  pectoral  muscle,  to  the  lower  edge  of 
the  latissimus  dorsi,  and  pectoralis  major  mus- 
cles *.  The  axillary  artery,  thus  defined,  ranges 
downwards,  outwards,  and  slightly  backwards. 
When  the  arm  hangs  down  by  the  side  of  the 
chest,  the  axillary  artery  describes  a gentle 
curve,  having  its  convexity  turned  upwards 
and  outwards.  The  illustrious  Camper  has 
represented  this  position  of  the  vessel  in  one 
of  his  bold  and  beautiful  anatomical  engravings. 
If  the  limb  be  separated  from  the  body  at  right 
angles,  then  the  artery  presents  nearly  a 
straight  line,  is  distant  from  the  ribs,  and  lies 
1 See  Fig.  79,  art.  Aneurism. 
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close  to  the  arm  ; on  the  other  hand,  if  the 
arm  be  raised  above  the  head  to  its  full  extent, 
then  again  the  artery  may  form  another  bend, 
the  concavity  of  which  is  directed  upwards. 
The  axillary  artery  lies  deepest  in  the  first 
part  of  its  course,  and  gradually  becomes  more 
superficial  as  it  proceeds  downwards  to  its 
termination.  The  artery  in  this  portion  of 
its  course  is  quite  on  the  inside,  and  a little  in 
front  of  the  axillary  plexus  of  nerves,  which 
are  easily  separated  one  from  the  other  ; the 
vein,  on  the  contrary,  is  in  immediate  contact 
with  the  artery  ; it  lies  on  its  inside,  and  when 
distended  with  blood,  may  entirely  overlap  the 
artery  ; as  the  vein  is  placed  rather  anteriorly 
to  the  artery  it  generally  covers  more  or  less  of 
the  inner  part  of  its  volume.  The  surgeon 
must  take  special  care,  when  endeavouring  to 
pass  an  aneurismal  needle  around  the  artery, 
to  avoid  wounding  the  vein  which  is  so  closely 
attached  to  it.  The  operator  ought  always  to 
direct  his  needle,  or  directory,  from  the  vein 
towards  the  artery,  so  as  to  prevent  any  fold 
of  the  vein  being  injured  by  those  instruments, 
an  accident  which  has  sometimes  occurred. 

The  nerves  of  the  axilla  are  large,  nume- 
rous, very  complicated  in  their  divisions,  and 
at  about  the  middle  portion  of  the  artery,  they 
form  a sort  of  sheath  to  that  vessel,  which 
renders  its  ligature  in  this  situation  very  diffi- 
cult. Mr.  Harrison,  in  his  excellent  little 
treatise  on  arteries,  seems  to  condemn  the  ope- 
ration of  tying  the  artery  in  its  middle  portion, 
on  account  of  the  small  pectoral  muscle  cover- 
ing it ; but  it  is  an  easy  matter  to  divide  it, 
and  thus  lay  bare  the  artery  ; in  fact,  the 
muscle  does  not  constitute  the  chief  difficulty 
of  this  operation  ; its  division  has  been  already 
proposed  and  executed  on  the  living  subject ; 
but  we  must  refer  for  a more  detailed  descrip- 
tion of  the  vessels  and  nerves,  with  their  re- 
spective branches,  to  the  article  Aneurism. 

The  axilla  is  abundantly  supplied  with  lym- 
phatic vessels  and  glands  ; some  are  dispersed 
about  this  region  ; others  form  a sort  of  chain, 
following  nearly  the  course  of  the  thoracic  ar- 
tery ; and  some  surround  the  subscapular  ar- 
tery. The  axilla  is  very  frequently  the  seat  of 
disease,  for  the  cure  of  which  some  of  the  most 
important  and  difficult  operations  of  surgery  are 
required.  The  great  quantity  of  cellular  and 
adipose  tissue,  which  not  only  exists  in  the 
arm-pit  itself,  but  which  fills  up  all  the  inter- 
muscular spaces  around,  is  certainly  the  most 
common  seat  of  inflammation,  producing  ab- 
scesses which  require  speedy  opening,  to  pre- 
vent their  burrowing  and  devastating  effects 
upon  the  surrounding  tissues.  Some  abscesses 
are  merely  superficial,  and  may  have  their 
origin  in  the  follicles  of  the  skin,  or  superficial 
lymphatic  glands ; these  also  require  being 
opened  early,  because  the  skin  is  very  sensi- 
tive, and  easily  inflamed.  In  puncturing  the 
deep-seated  abscesses  of  the  axilla,  the  sur- 
geon should  use  the  knife  with  great  precau- 
tion ; for  it  has  sometimes  happened,  that  the 
large  vessels  have  been  pushed  forwards  to- 
wards the  surface,  by  the  pus  accumulated 
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beneath  them,  and  injured  by  the  instrument ; 
it  is,  therefore,  prudent  to  feel  for  the  pulsa- 
tions of  the  artery  before  the  knife  is  touched. 

Adipose  tumours  are  frequently  developed 
in  this  region  ; and  although,  at  first  sight, 
their  excision,  or  removal,  might  appear  diffi- 
cult and  perilous,  on  account  of  their  surround- 
ing connexions,  they  are  generally  pretty 
easily  extirpated,  and  the  scalpel  is  scarcely 
required  after  the  incision  of  the  integuments  is 
made  ; these  tumours  are  soon  removed  from 
their  enveloping  cysts.  The  lymphatic  glands 
are  very  liable  to  partake  of  carcinomatous 
disease,  when  the  mammary  organ  is  affected 
with  that  disorder.  The  excision  of  these 
diseased  glands  is  sometimes  an  operation  of 
considerable  anxiety  to  the  surgeon,  and  re- 
quires the  greatest  caution,  to  avoid  cutting 
■ or  puncturing  the  large  vessels  ; indeed,  many 
i operators  prefer  leaving  some  diseased  glands 
behind,  rather  than  follow  them  into  the  depth 
of  the  axilla ; hence,  may  be  explained  the 
i frequent  recurrence  of  diseased  cancerous 
| glands  of  the  axilla,  consecutive  to  the  removal 
of  the  diseased  breast.  As  a general  rule  in 
all  operations  performed  on  this  region,  the 
j surgeon  should  be  careful  in  placing  ligatures 
around  the  veins  before  their  division,  to  pre- 
vent the  rush  of  air  into  their  cavities,  which 


may  prove  almost  instantaneously  fatal  to  the 
patient.  Several  unfortunate  cases  of  this  de- 
scription are  already  on  record.  The  extent 
of  injury  done  in  wounds  of  the  axillary  region 
is  frequently  a matter  of  great  uncertainty, 
from  the  quantity  of  loose  cellular  tissue,  the 
emphysema,  and  ecchymosis,  are  sometimes 
very  considerable,  and  render  a correct  diag- 
nosis impossible.  The  axillary  artery  may  be 
wounded,  and  at  first  give  no  positive  signs  of 
its  injury,  and,  subsequently,  a common  aneu- 
rism may  form,  or  an  aneurismal  varix,  which 
the  close  connexion  of  the  vein  and  artery 
easily  explains.  In  punctured  wounds,  fol- 
lowed by  haemorrhage,  requiring  surgical  aid, 
the  operator  may  be  uncertain  whether  to 
take  up  the  axillary  artery  itself,  or  its  larger 
branch,  the  subscapular  artery  ; for  there  is  no 
knowing  where  a pointed  instrument  may  have 
passed,  and  what  organs  may  be  injured  ; and 
thus,  until  the  incision  of  the  integuments  is  per- 
formed, nothing  is  clearly  seen.  The  axillary 
vessels  and  nerves  have  been  completely  torn 
through  by  the  efforts  made  to  reduce  a dislo- 
cated shoulder-joint ; and  this  ought  to  be 
borne  in  mind  when  the  practitioner  is  en- 
gaged in  an  attempt  to  reduce  old  and  very 
difficult  cases  of  dislocation  of  the  humerus. 

(C.  Tarral .) 
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BALANITIS,  from  flaXavoc,  glans. — In- 
| flamrnation  of  the  mucous  membrane  covering 
the  glans  penis  and  forming  the  inner  layer  of 
the  prepuce. 

The  epiderm  of  the  mucous  membrane  of 
the  glans  penis,  as  well  as  that  of  the  inner 
layer  of  the  prepuce,  more  particularly  in  per- 
sons who  have  a long  prepuce  with  a narrow 
aperture,  is  very  delicate.  The  papillae  of  the 
glans  are,  in  some  individuals,  much  developed ; 
and  the  sebaceous  follicles,  termed  glandulae 
odoriferae,  situated  behind  the  corona  glandis, 
at  the  angle  of  reflexion  which  the  mucous 
membrane  makes  between  the  glans  and  pre- 
puce, are  occasionally  highly  developed  too, 
and  throw  out  an  abundant  and  an  acrid 
secretion. 

The  extent  of  the  prepuce  varies  greatly  in 
different  persons  ; in  some  it  is  so  short  that 
the  glans  is  quite  uncovered  ; in  others,  the 
glans  is  partially  covered ; and  in  others, 
again,  the  prepuce  is  so  long  as  to  conceal  the 
glans,  or,  even,  to  constitute  “ phymosis.” 

The  delicacy  of  the  mucous  membrane  that 
covers  the  glans  and  lines  the  foreskin  will  be 
in  proportion  to  the  length  of  the  latter,  and 
this  elongation,  as  it  gives  rise  to  an  accumu- 
lation of  heat  and  moisture  seems  to  favour 
the  development  of  the  sebaceous  follicles, 


and  the  activity  of  their  secretion.  However 
this  may  be,  the  chances  of  that  secretion  ac- 
cumulating must  of  course  be  greater  as  the 
prepuce  is  more  elongated.  Where  the  glans 
is  perfectly  bared,  no  such  accumulation  can 
occur ; and  where  there  is  phymosis,  it  cannot 
be  perfectly  obviated.  Its  quantity  must 
therefore  vary  with  the  quantity  of  prepuce. 
In  some  persons  we  observe  merely  an  ap- 
pearance of  scurfiness,  looking  like  small 
scales  adhering  to  the  mucous  membrane  ; 
while,  in  others,  it  seems  smeared  with  a thick 
white  paste,  not  unlike  the  ceratum  plumbi. 

The  mucous  membrane  of  the  glans,  and 
inner  layer  of  the  prepuce  is  liable  to  inflam- 
mation. This  may  be  acute  or  chronic.  It 
may  occupy  the  whole  of  the  mucous  surface, 
or  may  be  confined  to  a portion  of  it. 

Acute  Balanitis.— This  is  suddenly  deve- 
loped. The  patient  may  have  gone  to  bed 
without  observing  any  thing  amiss,  and  he  may 
find  next  morning  the  complaint  established. 

There  is  a sense  of  itching,  sometimes 
of  smarting,  rarely  of  sharp  pain,  within  the 
foreskin,  and  particularly  around  the  corona 
glandis.  The  prepuce  is  a little  swollen,  per- 
haps slightly  reddened.  From  within  it,  there 
issues  a puriform  discharge,  usually  of  dirty 
colour,  often  profuse,  and  sometimes  offensive 
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to  the  smell.  It  is  generally  thickened  with 
sebaceous  matter  ; occasionally  it  is  thinner, 
and  more  like  ordinary  pus. 

If  phymosis  exists,  the  discharge  may  be 
supposed  to  come  from  the  urethra.  Its  ori- 
fice may  pout,  and  the  point  of  the  glans  may 
look  red  and  tumid  ; but,  on  wiping  it  with 
lint,  and  making  pressure  along  the  course  of 
the  urethra,  no  matter  is  observed  to  issue 
from  the  latter,  whilst  similar  pressure  behind 
the  corona,  and  on  the  glans  itself,  occasions 
its  exit  from  the  praeputial  orifice. 

It  may  be  difficult  to  determine  whether  the 
discharge  proceeds  from  the  surface  of  the 
mucous  membrane,  or  from  ulcerations  behind 
the  corona,  or  on  the  inner  prepuce.  But  if 
ulcers  exist,  there  is  more  tenderness  on  pres- 
sure ; and  when  they  have  lasted  for  any 
length  of  time,  hardness  may  commonly  be 
felt.  This  latter  symptom  is  not  so  charac- 
teristic as  might,  perhaps,  be  supposed.  Warts 
behind  the  corona  may  co-exist  with  balanitis, 
and  the  sensation  communicated  to  the  finger, 
on  making  pressure  from  without,  is  so  like 
what  could  result  from  indurated  sores,  that  I 
have  been  more  than  once  deceived  by  it. 
On  the  whole,  it  must  be  owned,  that  occa- 
sionally it  is  difficult  to  determine,  in  the  first 
instance,  whether  the  case  is  one  of  balanitis, 
or  of  sores,  and  the  effects  of  remedies  go  a 
great  way  towards  clearing  up  the  question. 

If  phymosis  is  not  present,  the  diagnosis  of 
balanitis  is  simple.  On  retracting  the  prepuce, 
the  glans,  the  gutter  behind  the  corona,  and 
the  inner  prepuce  itself  exhibits  a patchy  red- 
ness, dependent  on  partial  abrasion  of  the  epi- 
thelium. On  examining  the  surface  with  a 
glass,  the  papillaj  on  the  reddest  spots  may  bo 
observed  to  be  denuded.  A creamy  substance 
adheres  in  places  to  the  mucous  membrane. 
This  is  the  sebaceous  matter,  mixed,  perhaps, 
with  pus,  and  its  aspect  and  odour  are  equally 
peculiar. 

What  the  effects  of  this  disorder  would  be, 
were  it  permitted  to  proceed  unchecked,  I 
cannot  take  upon  me  to  determine.  No  doubt 
it  often  ends  in  the  chronic  form,  and  it  may 
give  rise  to  results,  which  are  occasionally 
witnessed — extensive  warts,  ulcerations  of  the 
prepuce,  and  protrusion  even  of  the  glans 
through  a morbid  opening  in  the  latter.  But 
this  is  an  extreme  case. 

Balanitis  may  be  attended  with  inflamma- 
tory complications,  such  as  inflammation  of 
the  absorbents  of  the  penis,  inflammation  and 
enlargement  of  the  lymphatic  gland,  on  the 
pubes,  or  in  the  groins ; suppuration  in  the 
cellular  membrane  of  the  penis  is  occasionally, 
though  rarely  observed. 

The  causes  of  balanitis  may  be  enumerated 
without  difficulty.  The  great  predisposing 
cause  is  too  long  a prepuce,  with  acrid,  if  not 
retained,  secretions.  The  act  of  connection 
is  usually  the  immediate  cause.  If  the  vene- 
real orgasm  is  frequently  repeated,  or  if  the 
secretions  of  the  female  are  morbid,  the  occur- 
rence of  the  disorder  becomes  the  more  pro- 
bable. Severe  exertions,  a long  walk,  local 


friction,  however  occasioned,  all  tend  to  pro- 
duce it.  Free  living  assists  their  operation, 
andl  have  more  than  once  seen  balanitis  follow 
a dinner-party,  or  a debauch,  independently  of 
obvious  local  excitement. 

The  treatment  of  acute  balanitis  is  simple. 

If  the  prepuce  admits  of  retraction,  the 
whole  mucous  surface  should  be  gently,  but 
effectually,  washed  with  warm  water,  so  as  to 
remove  the  secretion  that  adheres  to  it.  Lint 
dipped  in  a solution  of  the  liquor  plumbi  ace- 
tatis,  of  the  strength  of  about  two  drachms  to 
the  pint  of  water,  should  then  be  applied,  and 
retained.  The  lint  should  be  changed  twice 
or  thrice  daily,  and  the  tepid  ablution  em- 
ployed night  and  morning.  Active  aperients 
should  be  prescribed,  and  a cooling  regimen, 
with  quiet,  should  be  recommended. 

If  there  is  phymosis,  and  the  glans  cannot 
be  uncovered,  warm  water  should  be  injected 
between  it  and  the  prepuce,  so  as  to  syringe 
out,  as  effectually  as  possible,  the  sebaceous 
matter.  This  should  be  followed  by  similar 
injections  of  the  diluted  liquor  plumbi,  and  the 
latter  ought  to  be  repeated  several  times  in 
the  day. 

Should  inflammation  of  the  absorbents  of 
the  penis,  or  of  the  lymphatic  glands,  be  esta- 
blished, leeches,  not  to  the  body  of  the  penis 
itself,  but  to  the  surrounding  parts,  may  be 
requisite,  and  evaporating  lotions  should  be 
had  recourse  to.  General  antiphlogistic  regi- 
men should  be  used  as  a matter  of  course. 

If  an  abscess  forms  in  the  cellular  membrane 
of  the  penis,  it  should  be  treated  like  an  abs- 
cess elsewhere.  If  it  occurs  just  behind  the 
corona,  which  it  sometimes  does,  it  is  very 
small,  often  not  much  larger  than  a pea,  rarely 
equal  in  size  to  a marble.  A not  unfrequent  situ- 
ation is  contiguous  to  the  fraenum.  It  may 
fairly  be  presumed  that  these  small  abscesses 
are  immediately  connected  with  the  sebaceous 
glands.  When  opened,  either  by  nature  or 
the  lancet,  the  aperture  is  apt  to  continue  fistu- 
lous. It  then  becomes  extremely  small,  and 
would  seem  to  have  no  tendency  to  close 
spontaneously.  But  a fine  heated  wire  intro- 
duced once  or  twice,  readily  effects  a cure. 

I observe  that  M.  Ricord  recommends  the 
introduction  of  a stick  of  nitrate  of  silver  be- 
tween the  prepuce  and  the  glans.  He  sweeps 
it  rapidly  and  lightly  over  the  mucous  mem- 
brane, and  applies  afterwards  some  lint,  either 
dry,  or  dipped  in  water,  or  in  the  diluted 
liquor  plumbi.  He  observes  that  one  applica- 
tion may  effect  a cure,  or  it  may  be  necessary 
to  repeat  it  twice  or  thrice,  at  intervals  of  two 
or  three  days.  It  appears  to  me  that  this  plan 
is  not  likely  to  be  attended  with  any  great  ad- 
vantages. If  the  prepuce  can  be  retracted,  and 
ablution,  and  the  liquor  plumbi  freely  used, 
the  complaint  is  usually  cured  in  a day  or  two, 
and  very  rarely  lasts  so  long  a time,  as  would 
seem,  in  some  instances,  to  be  occupied  by 
M.  Ricord’s  treatment.  I have  tried  a strong 
solution  of  the  nitrate  of  silver,  but  without 
such  results  as  encouraged  me  to  prefer  it  to  the 
plan  already  recommended.  If  there  is  coin- 
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pletc  phymosis,  (and  this  is  the  only  trouble- 
some form  of  balanitis,)  it  is  not  very  clear 
how  a stick  of  caustic  could  be  properly  em- 
ployed. M.  Rieord,  however,  speaks  very 
highly  of  it,  and  assures  us,  that  of  all  “ resol- 
vent” methods  this  is  the  most  effectual. 

Chronic  Balanitis.— This  may  follow  attacks 
of  the  acute  form  ; but  it  more  frequently  oc- 
curs independently  of  it.  Like  acute  balanitis, 
it  presents  itself  in  connection  with  complete 
phymosis,  or  with  a partial  investment  of  the 
glans  by  the  prepuce.  But  acute  balanitis  can 
scarcely  happen,  unless  that  investment  be 
considerable,  while  chronic  balanitis  is  not 
uncommon,  when  the  foreskin  does  not  cover 
more  than  a third  of  the  glans. 

In  acute  balanitis  the  surface  of  the  glans,  as 
well  as  the  inner  layer  of  the  prepuce  are 
affected ; in  the  chronic  the  complaint  is 
usually  limited  to  the  inner  layer  of  the  pre- 
puce contiguous  to  the  corona,  and  the  gutter 
immediately  behind  the  latter. 

This  portion  of  the  mucous  membrane  is 
red,  tumefied,  and  moist.  If  there  is  much 
prepuce,  the  sebaceous  secretion  may  collect ; 
if  there  is  little,  with  ordinary  cleanliness,  it 
will  not.  The  surface  is  not  usually  abraded 
of  epithelium  ; but  after  coition,  or  much  exer- 
cise, or  a debauch,  it  may  become  so.  The 
tendency  to  “ excoriations”  in  connection,  is 
marked  ; and  this  very  tendency  predisposes 
the  individual  to  venereal  sores.  The  subject 
of  chronic  balanitis  can  scarcely  indulge  in 
sexual  intercourse,  without  either  an  abrasion, 
or  ulceration,  or  some  other  consequence  of 
the  extreme  irritability  of  the  part. 

The  affected  surface  is  generally  tender  to 
the  touch,  particularly  after  the  excitement  of 
coition.  I have  seen  the  latter  give  rise  to 
inflammation  of  the  penis,  and  the  small  abs- 
cess behind  the  corona  is  common  in  cases  of 
chronic  balanitis. 

When  the  disorder  has  lasted  long,  the  mu- 
cous membrane  behind  the  corona  is  thickened, 
warts  are  apt  to  spring  up,  the  epithelium  is 
easily  abraded,  and  small  ulcers,  with  a yellow 
surface,  and  slightly  cupped,  are  occasionally 
observed,  independently  of  previous  connec- 
tion. These  ulcers  appear  to  be  similar  to 
the  sores  that  are  not  unfrequent  on  the  mu- 
cous membranes  of  the  lips  and  cheeks,  and 
tongue,  in  persons  with  deranged  digestive 
organs.  They  wear  a similar  aspect,  looking 
as  if  a piece  of  mucous  membrane  had  been 
picked  out  with  the  nail  ; and  they  are  ob- 
served in  similar  states  of  constitution.  How- 
ever this  may  be,  such  sores  on  the  prepuce  do 
certainly  arise  spontaneously,  and  heal  without 
entailing  secondary  symptoms.  I have  seen 
them  mistaken  for  “ chancres,”  and  patients 
put  unnecessarily  on  a course  of  mercury. 

I am  inclined  to  think,  that  persons  who 
labour  under  chronic  balanitis  are  peculiarly 
prone  to  that  troublesome  affection — herpes  ol 
the  prepuce. 

The  essential  cause  of  chronic  balanitis  is 
too  long  a prepuce.  In  some  individuals,  and 
particularly  in  those  who  commit  excesses, 


sexual  or  dietetic,  any  degree  of  -investment  of 
the  glans,  disposes  to  irritability  and  chronic 
inflammation  of  the  mucous  membrane.  This 
tendency  may  give  rise  to  no  material  incon- 
venience, until  connection  is  indulged  in,  and 
other  irregularities  take  place.  Then,  chro- 
nic balanitis  is  apt  to  supervene. 

The  treatment  may  be  palliative  or  radical. 

The  former  consists  in  ablution  with  cold 
water  every  night  and  morning,  the  retention 
of  lint  behind  the  coi-ona,  dipped  in  the  diluted 
liquor  plumbi  acetatis,  or  in  a solution  of  the 
sulphate  or  acetate  of  zinc,  an  occasional  appli- 
cation of  the  lunar  caustic,  in  substance  or  so- 
lution, regulation  of  the  secretions,  and  avoid- 
ance of  excesses.  If  the  cuticle  is  abraded, 
the  black  wash,  or  plain  lime  water,  or  a weak 
solution  of  the  sulphate  of  zinc  will  remedy  it. 
The  ulcers  to  which  I have  already  alluded, 
should  be  lightly  touched  every  second  day 
with  the  nitrate  of  silver,  while  the  black  wash 
may  be  constantly  applied  to  them. 

To  the  management  of  warts,  it  is  unneces- 
sary at  present  to  advert. 

It  must  be  owned,  that  these  means  are  far 
from  effectual.  While  they  are  perseveringly 
used  the  complaint  is  kept  in  abeyance  ; but,  if 
they  are  neglected,  it  generally  reappears. 
The  least  excess  lights  it  up  ; venereal  inter- 
course will  most  probably  be  followed  by  it ; 
excoriations  are  constantly  occurring,  and  the 
annoyance  is  great. 

The  only  radical  treatment  is  circumcision, 
or  the  division  of  prepuce.  The  result  of 
the  latter  operation  is  eversion  of  its  inner 
layer,  and  complete  exposure  of  the  glans. 
The  mucous  membrane  is  no  longer  retained  in 
a moist  and  heated  state.  Exposed  to  the  air, 
and  to  contact  with  the  clothes,  the  epithelium 
thickens,  abrasions  are  not  so  easily  occasioned, 
warts  are  not  generated,  and  the  liability  to  the 
action  of  the  venereal  poison  is  very  materially 
diminished. 

The  operation  is  a very  successful  one  ; and 
in  cases  which  have  lasted  for  any  length  of 
time,  circumcision,  or  division,  is  the  only 
remedy  to  which  confidence  can  be  attached. 

If  the  patient  is  willing  to  submit  to  circum- 
cision, this  is,  if  possible,  more  effectual  than 
division  of  the  prepuce.  But  it  is  also  more 
severe,  and  I have  found  few  who  were  willing- 
to  submit  to  it.  In  the  majority  of  cases,  it  is 
really  unnecessary,  the  mere  division  of  the 
prepuce  answering  the  purpose  completely. 
But  if  the  foreskin  is  very  long  and  narrow, 
circumcision  is  undoubtedly  preferable.  Yet, 
even  in  this  case,  division  of  the  prepuce  com- 
monly does  well  enough,  and  the  flaps  of  inte- 
gument that  depend  on  either  side,  are  ulti- 
mately so  absorbed  as  to  leave  but  little,  if 
any  unsightliness  of  the  organ. 

( Henry  James  Johnson.') 

BALSAM  OF  COPAIBA,  a species  of 
turpentine,  which  is  obtained  by  perforations 
made  on  the  copaifera  officinalis.  Its  action 
on  the  mucous  membranes,  more  particularly 
those  of  the  urinary  organs,  have  caused  it  to 
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be  selected  in  the  treatment  of  many  of  the 
mucous  discharges  of  those  passages,  such  as 
blenorrhagy,  leucorrhea,  catarrh  of  the  blad- 
der, haemorrhoids,  &c.  In  these  cases,  it  is 
exhibited  in  doses  varying  from  ten  drops  to 
a drachm,  three  times  a day.  Some  practi- 
tioners prescribe  it  in  gonorrhea  from  the 
very  commencement,  continuing  its  use  at 
high  doses  till  the  suppression  of  the  dis- 
charge, which  is  frequently  effected  in  from 
three  days  to  a week.  Laennec  used  it  suc- 
cessfully in  large  doses  in  a patient  who  suf- 
fered from  articular  pain  and  swelling  follow- 
ing the  suppression  of  a gonorrhea. 

The  taste  and  smell  of  this  medicine  is  ex- 
tremely disagreeable  to  many,  and  on  this  ac- 
count some  prefer  exhibiting  it  by  the  rectum. 
For  this  purpose  it  is  dissolved  in  mucilage,  or 
the  yolk  of  egg,  with  the  addition  of  a little  lau- 
danum to  quiet  the  gut,  and  cause  it  to  be  re- 
tained. Various  modes  have  been  resorted  to, 
in  order  to  disguise  it  when  taken  by  the 
mouth  ; one  of  these  is  to  convert  it  into  a 
solid  mass  by  mixing  it  gradually  with  a six- 
teenth of  its  weight  of  calcined  magnesia.  In 
a fortnight,  the  transparent  paste  or  gum  thus 
formed  may  be  moulded  into  pills,  and  given 
instead  of  the  liquid  balsam  ; it  is  also  exhi- 
bited in  capsules  \ or  united  with  soap  so  as  to 
form  pills.  Dr.  Thorn,  an  American  physician, 
recommends  the  pure  resin  obtained  by  distil- 
lation of  the  balsam,  in  the  dose  of  from  ten  to 
twenty  grains  three  times  a day.  This  treat- 
ment, he  affirms,  is  often  heroic  on  the  second 
or  third  day.  In  catarrhal  affections  of  the 
bladder,  it  has  been  prescribed  in  equal  parts 
with  the  liquor  potass®,  mucilage,  and  water, 
tincture  of  hyoscyamus  being  added.  Although 
used  in  all  stages  of  the  mucous  discharges 
from  the  urinary  passages,  it  nevertheless  is 
sometimes  productive  of  inconvenience  even 
in  those  cases.  Copaiba  is  not  only  an  irritant 
of  the  urinary  passages,  but  in  large  doses  a 
purgative,  and  indeed  some  practitioners  sup- 
pose that  its  virtues  in  gonorrhea,  &c.  far  from 
being  specific,  merely  depend  on  the  revulsive 
irritation  which  it  produces  on  the  intestines. 
In  some  cases,  it  is  known  to  produce  a sensa- 
tion of  tingling,  and  even  of  pain  in  the  pro- 
static portion  of  the  urethra.  Some  authors  go 
so  far  as  to  state  that  it  may  give  rise  to  inflam- 
mation of  those  membranes,  and  that  it  is  only 
in  this  way,  that  it  effects  a cure.  When  its 
effects  as  an  irritant  become  manifest,  it  will 
be  proper  either  to  discontinue  its  use,  or  to 
modify  them  by  leeching,  tepid  bathing,  cam- 
phor, or  opium. 

BANDAGE  ( deligatura , deligalio , fas- 
cia). Bandages  are  employed  for  the  con- 
finement of  dressings  and  other  surgical  re- 
medies in  their  proper  situations,  to  restrain 
haemorrhage  from  wounded  blood-vessels  by 

1 This  method  of  enclosing  this  unpleasant  medi- 
cine in  capsules  is  very  convenient.  Those  lately  pre- 
pared by  Messrs.  Savory  and  Moore  are  so  superior  in 
every  respect,  containing  more  balsam,  and  are  so  flex- 
ible, that  no  difficulty  is  experienced  in  swallowing 
them. 


compression,  retain  in  their  natural  position 
parts  which  have  been  displaced,  and  give 
support  where  it  may  be  required. 

With  reference  to  their  materials  and  for- 
mation, they  are  generally  divided  into  two 
classes,  simple  and  compound  bandages  ; the 
first  comprising  the  several  dispositions  of  the 
roller,  the  second  embracing  all  bandages  of  a 
complex  character,  such  as  the  many  tailed 
and  uniting  bandages,  and  those  constructed 
with  laces  or  buckles. 

They  are  also  classed  according  to  their 
various  uses  under  the  heads  of  confining, 
uniting,  divisive,  compressing,  expellent,  and  re- 
tentive bandages.  In  this  article  bandages 
which  are  of  general  utility,  or  at  least  which 
are  adapted  to  a number  of  uses,  will  come 
first  under  consideration,  afterwards  those 
suited  to  particular  purposes,  distributing  the 
latter  for  convenience  under  the  several  heads 
just  mentioned  ; and,  in  order  to  convey  more 
correct  impressions  of  their  application  and 
intentions  than  mere  description  will  afford, 
wherever  illustration  appears  necessary,  en- 
gravings are  introduced. 

The  materials  which  enter  into  the  compo- 
sition of  bandages,  are  rollers  and  compresses 
of  various  forms,  handkerchiefs  for  slings  and 
other  purposes,  belts  of  webbing  or  leather, 
secured  by  buckles  or  laces,  generally  sub- 
stituted for  particular  combinations  of  the 
roller,  and  one  or  two  tissues  of  a peculiar 
character.  Simplicity  of  construction  is  to  be 
adhered  to  wherever  it  is  compatible  with  a 
perfect  accomplishment  of  the  end  desired, 
and  with  this  view,  rollers  and  handkerchiefs 
may,  in  very  many  cases,  supersede  the  em- 
ployment of  more  expensive  contrivances. 
M.  Mayor  of  Lausanne  has  perhaps  carried 
this  principle  to  an  extreme,  in  employing 
handkerchiefs  alone  in  the  formation  of  every 
variety  of  bandage.  Many  of  his  contri- 
vances are  more  ingenious  than  useful. 
Figs.  122,  123,  and  124  ( le  cam  long,  le 
triangle,  la  cravate)  represent  the  forms  in 
which  he  folds  the  handkerchief  preparatory 


Fig.  122. 
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to  its  application.  Some  few  of  M.  Mayor’s 
bandages  will  be  introduced  in  illustration  of 
his  principle. 

Rollers  for  ordinary  purposes  are  bands  of 
moderately  fine  calico,  torn  from  a piece  of 
the  entire  length  required,  as  they  must  be 
free  from  joining,  seam,  or  selvage,  and  rolled 
up  into  one  or  two  heads.  Unbleached  calico 
will  generally  be  found  superior  to  the 
bleached,  as  it  is  softer  and  more  supple. 
A cotton  stuff  of  the  texture  of  a thin  stock- 
ing is  woven  expressly  for  rollers,  and  sold 
under  the  name  of  Churton’s  stocking  ban- 
dage. It  is  more  elastic  than  calico,  and 
makes  an  excellent  bandage  for  cases  of  ana- 
sarca, varicose  veins,  and  chronic  enlarge- 
ments of  the  joints  requiring  support.  Flannel 
rollers  are  sometimes  employed,  and  on  ac- 
count of  their  warmth  are  well  adapted  to 
similar  affections  in  elderly  persons.  The 
French  surgeons  object  to  calico,  that  it  is  too 
soft  and  yielding  to  afford  a firm  support,  and 
prefer  rollers  made  of  linen. 

Figs.  125  and  126  are  single  and  double- 


headed rollers ; their  length  and  breadth  is 
varied  according  to  circumstances.  The  man- 
ner of  rolling  them  up  is  a point  deserving  at- 
tention, as  with  a firm  and  compact  head,  the 
roller  can  be  applied  much  more  effectively. 
The  terms  head  and  tail  of  a roller  are  often 
used  in  a confused  manner,  and  render  the 
description  of  a bandage  obscure.  French 
writers  distinguish  the  ends  of  a roller  as  its 
initial  and  terminal  extremities. 

Compresses  are  portions  of  lint  or  linen 
folded  in  square,  oblong,  and  other  forms,  of 
various  sizes  and  thickness  ; they  are  employed 
to  give  solidity  to  a bandage,  fill  up  inequali- 
ties of  the  soft  parts  beneath  it,  approximate 
the  edges  of  deep  wounds,  prevent  the  accu- 
mulation of  pus  in  the  course  of  sinuses,  com- 
press the  trunks  of  wounded  arteries,  &c. 

The  square  compress,  divided  from  the 
corners  towards  the  centre,  is  called  the  Mal- 
tese cross  (Fig.  127) ; it  was  formerly  used 


Fig.  127.  Fig.  128. 


for  confining  dressings  to  the  ends  of  the 
fingers  and  toes,  the  penis,  and  to  the  stumps 


of  amputated  limbs,  a practice  now  obso- 
lete ; but  dressings  cut  in  the  same  fashion 
embrace  these  extremities  very  conveniently. 
Oblong  compresses  are  sometimes  split  at  one 
or  both  extremities  to  answer  particular  ob- 
jects, and  are  distinguished  by  the  names  of 
the  single  and  double  split-cloth  or  compress. 
The  graduated  compress  (Fig.  128),  is  a va- 
riety of  the  oblong,  and  is  made  in  the  follow- 
ing manner  ; one  border  of  a square  piece  of 
linen  is  folded  over  to  produce  a narrow  plait, 
this  plait  is  folded  back  upon  the  linen  to  form 
a second,  somewhat  broader  than  the  first,  and 
so  on  with  each  successive  plait,  until  the 
square  is  reduced  to  an  oblong  compress,  of 
considerable  thickness  along  its  middle  line, 
and  becoming  gradually  thinner  towards  each 
border.  The  graduation  may  be  made  to  as- 
cend from  one  side  to  the  other,  so  as  to  retain 
the  greatest  thickness  of  the  compress  at  the 
border  where  the  plaits  commence. 

1.  Bandages  for  general  uses. — The  sim- 
plest kind  of  bandage  consists  of  the  circular 
turns  of  a single-headed  roller,  each  over- 
lapping the  other,  and  serves  to  confine 
dressings  to  the  head  and  trunk. 

The  spiral  bandage. — The  next  in  point  of 
simplicity  is  the  spiral,  of  which  two  varieties  are 
described,  the  creeping  spiral  {spiral  rampant  of 
the  French),  and  the  spiral  with  reverses  {spiral 
demi-couvert ).  The  former  (Fig.  129),  is  no- 
thing more  than  the  spiral  circumvolutions  of  a 
single-headed  roller,  the  turns  barely  touching 
each  other.  It  is  used  as  a confining  bandage 
to  the  extremities.  The  spiral  with  reverses 
(Fig.  130),  fulfils  a greater  number  of  inten- 


tions than  any  other  form  of  bandage,  being 
used  as  a confining,  compressing,  supporting, 
and  uniting  bandage.  The  description  of  its 
application  to  the  leg  will  answer  equally  well 
for  the  upper  extremity.  The  initial  extre- 
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mity  of  a single-headed  roller,  six  or  seven 
yards  in  length,  and  from  two  inches  and  a half 
to  three  inches  in  breadth,  is  placed  upon  the 
inner  ankle,  and  the  foot  encircled  by  one  or 
two  turns  from  within  outwards  ; the  roller  is 
next  made  to  describe  a figure  of  eight  round 
the  ankle  and  instep,  and  is  continued  spirally 
up  the  leg,  each  turn  overlapping  the  upper 
third,  or  more,  of  that  below  it ; when  it 
reaches  the  swell  of  the  limb,  a certain  ma- 
noeuvre is  necessary  to  make  it  lie  evenly  ; as 
it  mounts  upward,  the  spiral  direction  of  every 
turn  ought  to  be  increased  somewhat,  and  the 
roller  gently  reversed,  its  internal  surface  be- 
coming external,  and  superior  border  inferior. 
This  reverse  is  repeated  until  the  bandage  has 
enclosed  the  bulky  part  of  the  calf,  when  its 
circular  course  is  resumed ; the  reverses 
must  be  made  in  the  opposite  direction,  from 
below  upwards,  as  the  size  again  diminishes 
towards  the  knee.  The  chief  difficulty  in 
this  bandage  is  the  application  of  the  roller 
smoothly  to  the  ankle  and  calf,  to  produce 
equable  pressure  on  the  whole  of  the  limb  ; a 
narrow  roller  can  be  adjusted  more  closely  to 
the  ankle  than  a broad  one. 

The  many-tailed  bandage. — Several  pur- 
poses for  which  the  last  bandage  is  applied 
may  be  more  conveniently  effected,  under 
particular  circumstances,  by  the  many-tailed 
bandage.  Fig.  131.  shows  its  composition 


according  to  Pott ; Fig.  132  its  applica- 
tion to  the  leg.  Upon  a longitudinal  band 
of  linen  or  calico,  of  the  same  length  as  the 
part  for  which  it  is  destined,  a number  of  cross- 
bands, long  enough  to  take  one  turn  and  a half 
round  the  limb,  are  stitched  a little  obliquely, 
this  arrangement  causing  them  to  fold  over 
each  other  more  smoothly.  Every  cross-band 
should  overlap  the  lower  half,  or  more,  of  the 


Fig.  132. 


one  above  it.  The  bandage  being  placed  un- 
der the  limb,  the  foot  is  first  encircled  by  the 
cross  bands,  which  ascend  gradually,  the  ends 
of  each  band  embracing  and  securing  that 
below  it.  It  is  chiefly  employed  as  a support- 
ing bandage  in  fractures  of  the  leg  and  thigh, 
as  it  can  be  unfolded  and  reapplied  with- 
out disturbing  the  limb.  Also  with  com- 
presses, as  an  expellent  bandage,  to  prevent 
pus  collecting  in  a sinus,  and  sometimes  as  a 
uniting  bandage. 

In  compound  fractures,  Scultetus’s  is  a more 
convenient  form  of  this  bandage  ; it  differs 
from  it  merely  in  the  circumstance  that  the 
cross-bands  are  not  sewed  to  the  longitudinal 
band  ; any  one  of  them  can  therefore,  be  with- 
drawal if  soiled,  and  replaced,  without  disturb- 
ing the  limb,  by  stitching  a fresh  band  to  the 
end  of  the  former,  and  drawing  it  under  as 
that  is  removed ; the  cross-bands  may  be 
spread  with  soap  cerate,  if  more  support  is 
thought  advisable. 

2.  Bandages  for  particular  purposes. 
— Confining  Bandages. — As  a general  rule  they 
ought  to  be  simple  in  their  composition,  and 
applied  as  lightly  as  is  consistent  with  security, 
undue  pressure  having  been  frequently  pro- 
ductive of  serious  consequences  after  great 
operations.  Their  forms  are  various  in  order 
that  they  may  be  adapted  to  the  several  re- 
gions of  the  body. 

The  Head  and  Face. — For  the  head,  two 
simple  confining  bandages  may  be  made  with 
the  handkerchief  in  the  following  manner. 
In  the  first  ( capitium  magnum,  Lat. ; grand 
couvre-chef,  Fr.),  the  handkerchief  is  thrown 
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over  the  head  with  the  four  corners  hanging 
down  ; the  front  border  is  then  furled  up  to 
the  forehead,  and  its  two  corners  carried  back 
to  be  tied  behind  the  occiput,  while  the  poste- 
rior corners  are  brought  forward,  and  tied  be- 
neath the  chin.  The  second  (capitium  trian- 
gulare,  Lat.  ; couvre-ckef  en  triangle,  Fr.),  is 
the  cap  frequently  worn  by  French  women. 
The  handkerchief  is  doubled  corner-wise, 
folded  round  the  head  by  its  long  extremities, 
and  tied  in  a bow,  enclosing  the  corners, 
which  fall  lightly  over  the  crown.  They  are 
merely  to  be  considered  as  substitutes  for  the 
common  night-cap.  The  six-tailed  bandage 
for  the  head  (finteum  scissum , Lat.  ; bandage 
de  galien  ou  des  pauvres,  Fr.)  Fig.  133. 


Fig.  133. 


admits  of  being  applied  with  greater  firmness 
and  security  than  the  preceding.  It  consists 
of  a piece  of  linen,  about  a yard  in  length  and 
half  a yard  in  width,  split  longitudinally,  from 
either  end  nearly  to  the  middle,  into  three 
portions ; the  centre  being  placed  upon  the 
crown,  the  middle  tails  are  brought  down  and 
tied  beneath  the  chin,  the  anterior  tails  are 
carried  backwards  and  secured  by  a pin  at  the 
back  of  the  head,  and  those  from  behind  drawn 
forward  and  tied  or  pinned  over  the  forehead. 
The  central  portion  of  this  bandage,  perforated 
with  holes  for  the  eyes,  nose,  and  mouth,  as 
seen  in  M.  Mayor’s  handkerchief  bandage  for 
the  same  purpose,(Fig.l34)  forms  a convenient 
kind  of  mask  for  confining  dressings  to  the 
face,  the  six  tails  meeting  over  the  back  of 
the  head. 

T bandages  (sec  page  4C0)  need  scarcely 
be  enumerated,  as  formerly  among  the  con- 
fining bandages  to  the  head,  as  their  use  is 
superseded  by  one  or  other  of  those  already 
described.  A double  T bandage,  made  as 
follows,  is  sometimes  serviceable  for  confining 
dressings  to  the  nose.  Upon  a narrow  strip 
of  calico,  one  yard  in  length  and  half  an  inch 
wide,  two  other  strips  are  stitched  at  right 
angles,  leaving  an  interval  of  an  inch  between 
them ; this  interval  being  placed  upon  the 


upper  lip,  the  ends  of  the  transverse  band  are 
carried  backwards  and  tied  behind  the  neck, 
the  two  others  are  brought  up  on  either  side 
of  the  nose,  crossed  between  the  eyes,  and 
their  extremities  being  continued  obliquely 
over  the  head,  are  attached  behind  to  the 
transverse  band. 

The  monoculus  and  binoculus,  two  figure 
of  8 bandages  formerly  used  for  confining 
dressings  to  one  or  both  eyes,  may  also  be 
omitted,  as  their  intentions  are  better  ful- 
filled by  a thin  handkerchief  passed  lightly 
round  the  head. 

The  Trunk. — Topical  remedies  are  confined 
to  the  breast  by  a four-tailed  bandage  ( funda , 
sive  frondalis,  quatuor  capitum,  Lat.  ; fronde 
a quatre  chefs,  Fr.)  made  by  splitting  a piece 
of  linen,  half  a yard  broad,  and  long  enough 
to  encircle  the  body,  from  either  end  nearly 
to  the  middle,  into  two  portions.  The  centre 
enveloping  the  breast, the  two  upper  heads  are 
carried  over  the  opposite  shoulder  and  tied  ; 
the  other  heads  are  passed  round  the  chest, 
and  secured  beneath  the  axilla. 

This  bandage  is  also  applied  as  a kind  of 
sling  to  the  chin  (Fig.  149),  to  confine  the 
hare-lip  bandage  (see  uniting  bandages ) ; and  in 
fracture  of  the  lower  jaw  (see  retentive  ban- 
dages'). In  the  older  writers  on  this  branch  of 
surgery,  it  will  be  seen  applied  to  a multitude 
of  uses  under  the  name  of  lintium  scissum  or 
split-cloth.  (See  Galen,  Lib.  de  Fasciis.) 

As  a body  bandage,  the  old  napkin  and 
scapulary  ( scapulare  cum  mantili ) is  well 
suited.  It  is  simply  a doubled  napkin  or  towel 
passed  round  the  trunk,  the  overlapping  ends 
of  which  are  secured  by  pins  or  tapes  sewed  to 
it ; two  bands  stitched  to  the  upper  margin  of 
the  belt  behind,  are  then  brought  over  the 
shoulders,  and  pinned  to  the  upper  margin 
in  front,  to  form  the  scapulary.  Fig.  135.  is 


Fig.  134. 
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M.  Mayor’s  napkin  and  seapulary  ; the  carre 
long  encircles  the  chest,  and  the  triangle  forms 
the  scapulary.  When  applied  over  the  abdo- 
men, thigh  straps  should  be  added.  This 
bandage  is  also  used  for  confining  the  humerus 
to  the  side,  after  reduction  of  a dislocation  of 
the  shoulder,  the  fore  arm  being  supported  in 
a sling. 

To  the  perineal  region,  the  forms  of  T 
bandage  are  best  adapted.  Fig.  J36  is  the 


Fig.  136. 


double  T bandage,  made  by  sewing  a broad 
band,  divided  longitudinally,  upon  the  middle 
of  a short  roller  at  right  angles  ; the  latter  is 
intended  to  surround  the  waist,  whilst  the  di- 
vided band  descends  behind  the  pelvis,  and  its 
two  extremities  passing  between  the  thighs, 
are  brought  up  on  either  side  of  the  scrotum 
to  be  attached  to  the  roller  in  front.  In  the 
single  T bandage,  the  perpendicular  band  is 
undivided. 

The  triangular  inguinal  bandage,  (Fig.  137) 


is  a variety  of  T bandage  adapted  to  the  groin. 
A triangular  piece  of  linen  or  calico  is  stitched 
to  the  two  portions  of  a single  T bandage  at 
their  juncture  ; the  roller  is  passed  twice  or 
thrice  round  the  pelvis  and  tied  ; the  descend- 
ing band  is  carried  between  the  thighs,  draw- 
ing the  triangular  portion  over  the  groin,  and 
is  attached  to  the  back  part  of  the  roller. 

The  suspensory  scrotal  bandage  (Fig.  148) 
is  a variety  of  T bandage. 

Uniting  bandages. — Uniting  bandages  are  not 
so  much  employed  as  formerly,  but  sometimes 
prove  valuable  auxiliaries  to  adhesive  plasterand 
sutures,  in  maintaining  the  edges  of  wounds  in 
contact,  by  restraining  all  motions  tending  to 
separate  them.  Their  application  ought  always 
to  be  seconded  by  position,  and  in  deep  trans- 
verse wounds  of  muscular  parts,  the  addition  of 
a splint,  to  keep  the  limb  in  a perfect  state  of 
quietude,  is  advisable. 

The  spiral  and  many-tailed  bandages  (Figs. 
130  and  132)  may  be  included  under  this  head, 
inasmuch  as  they  afford  a general  support  to 
parts  in  the  neighbourhood  of  wounds,  as  to 
stumps  after  amputation,  and  in  gun-shot 
wounds. 

Another  general  form  of  uniting  bandage, 
consists  simply  of  a roller  with  one  or  more 
slits  at  a short  distance  from  its  initial  extre- 
mity, which  is  divided  into  two  or  more  tails 
to  correspond ; compresses  being  applied  on 
either  side  of  the  wound,  the  divided  extre- 
mity is  passed  round  the  limb,  the  tails  drawn 
through  the  slits  so  as  to  approximate  its 
edges,  and  the  remainder  of  the  roller  con- 
tinued lightly  round  the  limb  to  complete  the 
bandage. 

Particular  Uniting  Bandages. — Several  unit- 
ing bandages  have  been  devised  to  second  the 
action  of  the  twisted  suture,  in  preserving  the 
edges  of  the  wound  in  contact,  after  the  opera- 
tion for  hare-lip.  A double-headed  roller, 
about  half  an  inch  in  width,  applied  in  the 
following  manner,  will  answer  this  purpose. 
A thick  compress  having  been  laid  upon  each 
cheek,  about  an  inch  from  the  commissure  of 
the  lips,  the  middle  of  the  roller  is  placed  on 
the  nape  of  the  neck,  and 
the  heads  brought  for- 
ward on  either  side,  over 
the  cheeks  and  com- 
presses, to  the  middle  of 
the  upper  lip  ; the  two 
heads  cross  at  this  point, 
drawing  forward  the 
cheeks,  are  again  return- 
ed to  the  nape  of  the 
neck,  where  they  cross 
once  more,  and  are  then 
carried  forward  to  the 
forehead,  and  terminate 
by  horizontal  turns  round 
the  head.  This  bandage 
is  liable  to  the  inconve- 
nience of  pressing  upon 
the  pins,  and  retarding 
the  process  of  cure,  a 
disadvantage  avoided  in 
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that  represented  Fig.  138.  suggested  for  the 
purpose  by  Mr.  Dent  of  Dublin.  It  is  made 
by  dividing  an  inch-wide  band  into  three  por- 
tions, two  of  them  a couple  of  yards  long,  the 
third  about  four  inches  ; the  latter  is  connected 
to  the  former  by  two  sets  of  very  narrow  rib- 
band, or  silk  threads,  (a  a)  intersecting  each 
other  in  such  a manner  as  to  give  the  inter- 
mediate portion  the  form  of  a noose  (b)  ; when 
applied,  (Fig.  139,)  the  noose  is  slipped  over 


Fig.  139. 


the  head,  compresses  placed  upon  the  cheeks, 
and  the  threads  drawn  close  upon  the  suture, 
allowing  the  ends  of  the  pins  to  escape 
between  them ; the  long  bands,  rolled  up 
into  two  heads,  are  then  carried  back  to  the 
nape  of  the  neck,  where  they  cross,  and  ter- 
minate by  encircling  the  head.  A night-cap 
and  four-tailed  bandage  to  the  chin  (Fig.  149) 
will  render  the  whole  secure.  A bandage  re- 
sembling this  in  some  points  is  figured  in  Mr. 
Thillaye’s  work  : it  is,  however,  less  easily  ap- 
plied, and  does  not  fulfil  the  object  (viz.  draw- 
ing forward  the  cheeks)  more  successfully. 

A bandage  is  sometimes  required,  in  aid  of 
other  means,  for  uniting  transverse  wounds  of 
the  throat.  Fig.  140  is  employed  with  this  view 


Fig.  140. 


I ( 'flechmeur  de  la  tete,  Fr.)  The  head  being 
covered  with  a night-cap,  a couple  of  bands, 
about  four  feet  in  length  (a  a),  are  thrown 
over  it,  so  as  to  cross  each  other  upon  the 


crown,  and  hang  down  in  front  of  the  chest 
and  behind  the  neck  ; a circular  bandage  is 
passed  round  the  head,  and  the  posterior  ends 
of  each  band  interwoven  with  its  horizontal 
turns,  to  fix  them  securely  at  the  occiput ; the 
anterior  extremities  ( b b ) of  the  bands  are 
then  drawn  downwards,  till  the  chin  is  brought 
to  the  position  most  favourable  for  keeping  the 
divided  parts  in  contact,  and  encompassed  by 
the  turns  of  a double-headed  roller  round  the 
chest.  Fig.  141  is  the  same  bandage  as  con- 


Fig.  141. 


structed  by  M.  Mayor,  with  the  triangle  and 
cravate.  By  this  bandage  the  separated  por- 
tions of  the  trachea,  in  deep  wounds  of  the 
throat,  may  be  maintained  in  apposition,  when 
it  is  very  difficult  to  succeed  by  other  means. 
With  the  two  pendant  extremities  reversed, 
and  secured  to  the  body  bandage  behind,  in- 
stead of  in  front,  it  is  employed  under  the 
name  of  divisif  du  cou,  to  prevent  the  con- 
traction which  follows  cicatrization  of  burns  of 
the  neck  and  throat. 

In  deep  transverse  wounds  of  the  limbs,  po- 
sition will  do  much  to  counteract  the  retrac- 
tion of  divided  muscles,  and  when  aided  by  the 
gentle  compression  of  a spiral  or  tailed  ban- 
dage upon  the  ends  of  the  adhesive  straps, 
applied  to  bring  the  edges  together,  will  ge- 
nerally be  found  sufficient. 

In  certain  divisions  of  structure,  in  which 
some  force  is  required  to  overcome  the  action 
of  the  muscles,  uniting  bandages  are  of  great 
service.  Rupture  of  the  tendo  achillis,  of 
the  ligamentous  attachment  of  the  extensor 
muscles  to  the  patella,  &c.,  and  fracture  of  the 
patella  and  olecranon,  are  of  this  description, 
(see  articles  on  those  subjects).  Fig.  142. 
is  the  bandage  employed  in  rupture  of  the 
tendo  achillis.  The  separated  portions  of  the 
tendon  being  brought  together  by  complete 
extension  of  the  foot,  and  flexion  of  the  knee, 
a belt  of  leather  or  webbing  ( a ) is  buckled  or 
laced,  round  the  upper  part  of  the  calf ; a soft 
compress  about  three  inches  long,  is  then 
placed  on  either  side  of  the  tendon,  and  con- 
fined by  the  turns  of  a spiral  roller,  lightly 
applied  from  the  foot  to  the  knee  ; a sock  or 
slipper  (6),  having  a strap  ( c ) attached  to  the 
heel,  is  next  put  on  the  foot,  and  the  strap 
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brought  up  to  the  back  part  of  the  belt  round 
the  calf  to  meet  a buckle  which  secures  it. 
The  foot  is  thus  maintained  in  the  extended 
position,  at  the  same  time  that  the  muscles  of 
the  calf  are  compressed,  and  all  motion  tend- 
ing to  separate  the  two  portions  of  the  tendon 
checked.  A high-heeled  shoe  may  be  worn 
over  the  slipper,  and  the  patient  may  sit  up 
with  the  foot  resting  on  a low  stool. 

In  rupture  of  the  ligament  of  the  patella,  or 
tendinous  attachment  of  the  triceps  to  the 
olecranon,  the  same  means  are  requisite,  as  in 
the  treatment  of  fractures  of  the  patella  and 
olecranon.  Fig.  143  [is  the  uniting  bandage 
for  transverse  fractures  of  the  patella,  devised 
by  Mr.  Amesbury.  The  leg  is  first  extended 
upon  a long  straight  padded  splint  (a «), 
reaching  from  the  middle  of  the  thigh  to  the 
heel.  Two  portions  of  leather  ( b b ),  softly 
padded  on  the  inner  surface,  and  long  enough 
to  pass  half  way  round  the  limb,  are  buckled 
firmly  above  and  below  the  patella,  by  straps 
passing  under  the  splint.  Two  short  straps 
attached  to  the  lower  margin  of  the  upper 
belt  arc  brought  down  on  either  side  of  the 
patella,  and  buckled  to  the  opposite  margin  of 
the  lower  belt,  tightly  enough  to  approximate 
the  opposite  edges  of  the  pads,  and  at  the 
same  time  the  two  portions  of  the  patella. 
A long  strap  (c)  is  then  carried  down  the  out- 
side of  the  leg,  from  the  upper  pad,  under  the 
sole  of  the  foot,  and  up  again  on  the  inside,  to 
meet  a buckle  on  the  lower  border  of  the  same 
pad.  A handkerchief,  or  strip  of  roller,  is 
finally  tied  round  the  ankle,  to  keep  the  long 
strap  and  splint  in  place. 

The  bandage  recommended  by  Sir  A. 
Cooper  for  these  cases  is  simply  a broad  strap 
buckled  round  the  thigh,  just  above  the  knee, 
from  which  a long  strap  descends,  passes  under 
the  sole  of  the  foot,  and  is  brought  up  to  a 
buckle  on  the  opposite  side  of  the  thigh  belt. 
The  limb  must  be  enveloped  in  a spiral  ban- 
dage, and  fixed  in  the  extended  position  by 


means  of  the  long  straight  splint,  as  seen 
(Fig.  143). 

Fig.  143. 


Mr.  Amesbury’s  bandage  for  fracture  of  the 
olecranon,  differs  from  that  applied  to  the 
lower  extremity  (Fig.  143),  merely  by  the 
omission  of  the  long  strap ; the  application 
and  action  of  the  two  bandages  correspond  in 
all  other  particulars,  and  the  arm  is  extended 
by  a straight  splint  along  its  inner  surface. 

The  term  divisive  bandage  is  applied  to  any 
bandage  employed  to  counteract  the  adhesion 
or  contraction  of  parts  adjoining  each  other, 
during  the  cicatrization  of  burns,  or  of  wounds 
attended  with  much  loss  of  substance.  The 
divisif  du  cou,  mentioned  above,  is  an  example 
of  this  kind  of  bandage  : complete  extension  or 
separation  of  the  parts  undergoing  the  process 
of  cicatrization  is  the  indication  to  be  fulfilled 
by  divisive  bandages  ; and  the  situations  in 
which  they  are  usually  had  recourse  to,  are 
the  front  of  the  neck,  the  bends  of  joints,  and 
the  commissures  of  the  fingers  and  toes. 

Compressing  bandages. — Compressing  band- 
ages are  useful  in  a great  variety  of  surgical 
maladies.  They  are  applied  with  compresses 
to  suppress  haemorrhage  from  wounded  blood- 
vessels, to  expel  pus  and  certain  secretions 
from  sinuses  and  cavities  w'here  they  might 
accumulate  injuriously,  to  forward  the  cure  of 
erectile  and  other  tumours,  &c.  (for  the  utility 
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of  compression  in  surgical  therapeutics,  sec 
that  article) ; also  to  give  support  in  cases 
where  some  pressure  is  requisite. 

The  spiral  with  reverses  and  many-tailed 
bandages  (Figs.  130  and  132),  are  of  general 
utility  as  compressing  bandages.  In  employ- 
ing the  former  for  this  purpose,  it  is  necessary 
to  watch  its  effects  carefully,  and  remove  it  if 
much  swelling  should  come  on,  as  gangrene 
may  result  from  long  continued  unequal  com- 
pression. When  a high  degree  of  compres- 
sion is  attempted,  the  fingers  and  toes  should 
first  he  encircled  by  narrow  rollers.  And  if 
lotions  are  required  whilst  a bandage  is  applied 
to  a limb,  the  rollers  should  be  soaked  in  them 
previously,  as  moisture  causes  the  stulf  to  con- 
tract, and  without  this  precaution,  a greater 
constriction  might  be  produced  than  was 
intended. 

The  prolonged  application  of  a bandage, 
pressing  equally  upon  a part,  so  as  not  to  im- 
pede the  circulation  materially,  will  cause  a 
dry  scurfy  state  of  the  skin,  and  diminish  the 
bulk  of  a limb  considerably;  a circumstance  of 
which  advantage  has  been  taken  in  the  army, 
to  obtain  an  exemption  from  military  duty. 
The  employment  of  a bandage  round  a joint, 
also,  too  long  persevered  in,  may  produce  a 
stiffness  not  easily  overcome. 

A circular  bandage  made  with  a double- 
headed roller,  answers  well  as  a compressing 
bandage  for  the  head  and  trunk  ; it  is  seen 
applied  to  the  chest  (Fig.  1 40). 

The  middle  of  the  roller  being  placed  on 
the  surface  opposite  to  the  seat  of  injury,  the 
heads  are  carried  round  in  contrary  directions ; 
at  the  points  where  they  meet,  however,  an 
inconvenient  roping  of  the  bandage  will  occur, 
unless  provided  against  by  the  following  man- 
oeuvre, a kind  of  reverse  ; as  they  cross,  let 
the  undermost  roller  take  an  oblique  direction 
downwards,  continuing  the  superficial  roller 
onwards  ; then  by  a turn  over  the  latter,  the 
first  is  made  to  resume  its  horizontal  course 
evenly.  This  bandage  may  be  applied  with 
any  degree  of  tightness,  and  the  reverses  give 
it  great  solidity.  It  is  used  to  restrain  haemor- 
rhage from  wounded  arterial  branches  in  those 
parts  of  the  scalp  within  its  range,  to  restrict 
the  movement  of  the  chest  in  fracture  of  the 
ribs,  and  for  other  general  purposes  of  com- 
pression over  the  head  and  trunk. 

Compressing  bandages  for  particular  pur- 
poses.— The  nodose  or  radiated  bandage  for 
the  head  ( stella , fascia  nodosa,  of  the  older 
writers ; nceud  d'cmballeur  of  the  French), 
Fig.  144,  is  emploved  to  suppress  haemorrhage 
from  the  trunk  of  the  temporal  artery.  The 
vessel  having  been  completely  divided,  and  a 
compress  placed  upon  the  orifice,  a double- 
headed roller  is  passed  several  times  rather 
tightly  round  the  head  ; the  two  heads  of  the 
roller  are  then  crossed  over  the  temple,  so  as 
to  form  a knot  upon  the  compress  ; one  is 
brought  under  the  chin,  the  other  over  the 
crown,  and  on  meeting  at  the  wounded  temple 
they  are  crossed  again  to  form  a second  knot ; 
this  may  be  repeated  three  or  four  times  if 


Fig.  144. 


necessary,  and  the  remainder  of  the  roller 
afterwards  carried  round  the  head,  to  act 
pretty  firmly  on  the  knots  and  compress. 

The  reflex  bandage  for  the  head  ( capelina 
of  Hippocrates,  capeline  de  la  tete  of  the 
French)  was  formerly  a subsidiary  remedy  in 
hydrocephalus.  It  is  retained  in  several  mo- 
dern'works  as  a compressing  bandage  to  the 
head,  but  owes  its  celebrity  more  to  the 
elegance  of  its  appearance  than  its  utility.  It 
does  not  deserve  the  trouble  of  description  or 
application. 

Compression  may  be  exerted  in  the  cavity 
of  the  axilla,  by  the  figure  of  8 bandage, 
spica  axillae,  and  a compress. 

The  compress  being  placed  over  the  bleed- 
ing vessel,  or  the  sinus,  a single-headed  roller  is 
carried  beneath  the  axilla,  and  round  the  neck, 
in  the  form  of  a figure  of  8. 

In  fracture  of  the  ribs,  besides  the  circular 
bandage  described  above,  a belt  of  webbing 
(Fig.  145)  furnished  at  one  end  with  four  or 


Fig.  145. 


five  buckles,  and  at  the  other  with  as  many 
straps,  is  employed  to  suspend  the  movement 
of  the  chest  in  respiration.  It  is  more  com- 
pact and  effective  than  the  double-headed 
roller.  Compression  may  be  best  exercised 
upon  the  abdominal  regions  by  means  of  a belt 
partly  composed  of  clastic  gum  webbing. 
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The  spica  bandage  for  the  groin  (spica 
inguinis,  Lat.  ; spica  de  Paine,  Fr.)  is  used  as 
a compressing  bandage  to  forward  the  absorp- 
tion of  matter  in  an  indolent  bubo,  or  other 
glandular  swellings,  and  as  a temporary  sub- 
stitute for  a truss  to  retain  a reduced  hernial 
protrusion,  &c. 

The  spica  for  one  groin  consists  of  the  turns 
of  a single-headed  roller,  in  the  form  of  a figure 
of  8 ; in  that  for  both  groins,  the  double 
headed  roller  is  used,  and  a figure  of  8 
described  round  each  groin.  Fig.  146,  the 

Fig.  146. 


double  spica  bandage,  will  sufficiently  explain 
the  composition  of  both  varieties. 

Of  the  bandages  required  in  venesection 
little  need  be  said.  In  applying  the  fillet 
above  the  elbow,  preparatory  to  the  puncture 
of  the  vein,  it  should  be  drawn  tight  enough 
to  obstruct  the  flow  of  the  blood  upwards, 
without  interrupting  the  arterial  circulation. 
In  the  figure  of  8 bandage  after  bleeding, 
(Fig.  147)  the  obstruction  ought  to  take  place 
below  the  puncture,  and  with  this  view  it  is 
better,  after  completing  the  figure  of  8,  to 
bring  the  ends  of  the  fillet  round  the  forearm, 
and  tie  them  in  front. 

After  bleeding  in  the  foot,  a figure  of  8 
bandage  round  the  ankle  and  instep  is  neces- 
sary. 

As  supporting  bandages,  owing  their  value 
to  the  moderate  compression  exercised  by 
them,  Churton’s  Stocking  bandage  (see  p.  457) 
and  the  several  contrivances  into  which  the 
elastic  gum  webbing  enters,  must  not  be 
omitted.  This  material  is  worked  up  into 
gaiters,  stockings,  knee-caps,  and  belts  for  the 
abdomen  and  other  parts,  with  very  beneficial 
effects  : as  specimens  may  be  seen  at  all  in- 
strument-makers, they  do  not  require  further 
mention. 


Fig.  147. 


Retentive  bandages. — Retentive  bandages 
serve  to  retain  parts  that  have  been  displaced 
from  their  proper  situation.  Under  this  head 
are  comprised  trusses  and  other  instruments, 
designed  for  the  relief  of  hernial  protrusions, 
certain  apparatus  for  fractures,  and  the  bandage 
required  as  a safeguard  after  the  reduction  of 
a dislocation,  &e.  (See  Hernia,  Fracture, 
Luxation.) 

The  use  of  the  spica  and  T bandages,  as 
temporary  substitutes  for  more  complete  appa- 
ratus to  retain  hernia  and  prolapsus  when  re- 
duced, has  already  been  alluded  to.  A very 
complete  bandage  for  prolapsus  ani  is  the  brace 
of  Weiss,  the  two  bands  of  which  are  elastic, 
and  cross  beneath  the  anus,  which  rests  upon  a 
compress  of  soft  sponge,  or  a boss  of  smooth 
ivory. 

The  suspensory  scrotal  bandage  intended 
for  the  support  of  a swelled  testicle,  a hydro- 
cele, or  a large  scrotal  rupture,  was  converted 
by  Mr.  Hunter  into  an  apparatus  for  retaining 
a catheter  in  the  bladder,  as  represented 
Fig.  148.  Two  or  three  narrow  tapes,  stitched 
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to  the  edges  of  the  opening  for  the  penis,  and 
tied  to  the  rings  at  tnc  mouth  of  the  catheter, 
will  answer  as  well  as  the  rings  seen  in  the 
engraving. 

Another  contrivance  for  the  same  purpose 
consists  of  a wooden  ring,  large  enough  to  em- 
brace the  penis,  which  is  confined  upon  the 
pubis  by  four  tapes,  passing  up  before  and 
behind  the  pelvis  to  a waist-band  ; three  nar- 
rower tapes,  attached  to  the  ring,  are  brought 
forward  and  tied  to  the  mouth  of  the  catheter. 
The  French  have  invented  a somewhat  similar 
apparatus,  made  of  elastic  gum,  in  order  that 
the  varying  diameters  of  the  penis  may  be  ac- 
commodated. Weiss's  bracelet  for  retaining 
the  catheter  is  ingeniously  contrived  to  answer 
the  same  purpose.  For  retaining  the  catheter 
in  the  female  urethra,  a T bandage  will 
suffice. 

Of  apparatus  for  retaining  fractured  bones 
in  their  natural  situation,  one  or  two  varieties 
only  belong  to  the  present  subject. 

In  fractures  of  the  lower  jaw,  that  bone  is 
supported,  and  the  splint  and  compress  con- 
fined to  it,  by  means  of  the  four-tailed  bandage 
(fronde  d quatre  chefs)  already  mentioned 
under  the  head  of  confining  bandages.  It  is 
seen  applied  for  this  intention,  Fig.  149.  The 
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rest  of  tho  apparatus  being  properly  adjusted 
(see  Fracture  of  the  jaw),  the  middle  of  the 
sling-  is  placed  upon  the  chin,  and  the  two  heads 
trom  the  front  of  the  jaw  carried  backwards  to 
the  nape,  where  they  cross,  and  are  afterwards 
brought  round  the  head  ; the  two  heads  from 
beneath  the  jaw  are  drawn  up  on  either  side  to 
the  crown,  crossed,  and  again  passed  under  the 
jaw  to  give  the  requisite  support ; at  the  points 
of  intersection  a few  stitches  are  necessary  to 
retain  the  bandage  in  place. 

For  fracture  of  the  neck  and  condyles  of  the 
jaw,  a bandage  differing  a little  from  the  above  is 
described  by  the  older  writers,  under  the  name 
of  capistrum,  by  the  French  as  le  chevcstre. 
The  four-tailed  bandage  will  answer  quite  as 
well,  if  the  support  is  made  to  act  directly 
upon  the  angles  of  the  jaw-.  This  bandage  is 
also  necessary  after  the  reduction  of  a dislo- 
cation of  the  jaw. 

VOL.  i. 


A fractured  clavicle  is  also  treated  by  ban- 
dage. A double  figure  of  8 bandage  to  draw 
back  the  shoulders,  the  arm  being  supported 
in  a sling,  was  the  practice  formerly  adopted 
in  these  cases  ; but  the  rollers  are  apt  to  be- 
come roped  and  excoriate  the  edges  of  the 
axilla,  and  Brasdor  suggested  the  bandage 
which  bears  his  name  as  an  improvement. 
Fig.  150.  is  Brasdor’s  bandage,  consisting  of 
Fig.  150. 


a back-piece  of  stout  leather  softly  cushioned, 
with  two  wrell  padded  straps  attached  to  the 
sides,  and  a belt,  running  along  its  low'er  mar- 
gin, to  surround  the  waist  and  fix  it  in  its  proper 
situation.  (Jne  of  the  straps  is  passed  under 
each  axilla,  and  returns  over  the  shoulder  to  be 
buckled  to  the  upper  part  of  the  back-piece. 
The  back-piece  is  usually  divided  down  the 
middle,  and  the  two  portions  connected  by  a 
lace  in  order  that  it  may  fit  persons  of  various 
sizes. 

Drawing  back  the  shoulders  alone,  however, 
is  not  the  principle  upon  which  fracture  of  the 
clavicle  should  be  treated  (see  art.  Fracture)  ; 
the  indications  which  every  form  of  bandage 
should  fulfil  are  three,  to  elevate  the  shoulder 
of  the  injured  side,  carry  it  out  from  the  body, 
and  throw  it  back,  to  produce  extension  of 
the  clavicle  and  bring  its  overlapping  ends  in 
contact. 

These  were  the  views  advanced  by  Desault, 
and  upon  these  principles  his  bandage,  Fig.  151, 
is  constructed.  Two  single-headed  rollers, 
nine  yards  in  length,  and  a wedge-shaped  pad 
for  the  axilla,  are  required  for  its  formation. 
The  pad  is  placed  in  the  arm-pit  and  secured 
by  two  ribands  attached  to  it,  which  are  tied 
over  the  opposite  shoulder ; the  elbow  is 
brought  forward,  lifted  upward,  and  pressed 
inward  against  the  chest,  thus  making  the  hu- 
merus act  as  a lever  upon  the  pad  in  the  axilla, 
to  extend  the  fractured  clavicle  ; being  sup- 
ported in  this  position,  with  the  elbow  bent, 
one  of  the  rollers  is  carried  round  the  chest 
and  upper  arm,  drawing  it  more  tightly  as  it 
approaches  the  elbow  ; a compress,  dipped  in 
II  H 
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with  two  handkerchiefs  folded  as  cravatcs,  may- 
be readily  combined  with  the  above,  and  addi- 
tional power  be  thus  obtained. 

This  bandage  is  also  used  in  fractures  of  the 
neck  of  the  scapula,  and  of  the  acromion, 
omitting  the  pad  for  the  axilla  in  the  latter 
case.  Dislocations  of  the  clavicle  too  are 
treated  by  it. 

In  that  very  troublesome  accident,  displace- 
ment of  the  acromial  end  of  the  clavicle,  an 
additional  broad  band  is  necessary,  passing 
under  the  elbow,  and  over  the  shoulder  of 
the  injured  side,  and  tied  or  buckled  tight 
enough  to  preclude  the  possibility  ol  motion 
between  the  end  of  the  clavicle  and  the  acro- 
mion ; where  it  crosses  the  shoulder,  a soft 
cushion  should  be  placed  beneath  it. 

Fracture  of  the  body  of  the  scapula  is  ma- 
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camphorated  spirit,  is  next  laid  upon  the  frac- 
tured bone,  and  the  second  roller  taken  up  ; 
commencing  in  the  opposite  axilla,  it  is  carried 
across  the  breast,  over  the  compress  and 
shoulder,  and  passing  down,  behind  the  arm 
and  under  the  elbow,  again  mounts  upon  the 
breast ; its  course  is  then  continued  under  the 
sound  shoulder,  across  the  back,  a second  time 
over  the  compress  and  fractured  clavicle,  and 
down  in  front  of  the  arm  to  the  elbow,  whence 
it  ascends  obliquely  across  the  back  to  the 
axilla,  where  it  commenced,  and  the  same 
course  is  repeated  till  the  roller  terminates. 
The  turns  are  secured  by  pins  or  stitches  and 
the  hand  supported  by  a sling. 

It  is,  however,  very  difficult  to  keep  the 
folds  in  place,  and  many  attempts  have  been 
made  to  provide  a bandage  upon  the  same 
principle,  more  compact  in  its  structure,  and 
less  complex  in  its  application.  Boyer  in 
France,  and  Mr.  Earle  in  this  country,  have 
contrived  ingenious  forms  of  apparatus  with 
this  view  ; but  the  most  compact,  and  at  the 
same  time  most  simple  bandage  for  this  pur- 
pose is  that  represented  at  Fig.  152,  in  the 


construction  of  which  a cushion  for  the  axilla 
and  two  handkerchiefs  are  all  that  is  re- 
quired ; the  cushion  being  inserted  beneath 
the  axilla,  the  arm  is  suspended  in  a sling, 
differing  slightly  from  the  common  form.  The 
handkerchief  is  reversed,  so  that  the  corners 
support  the  hand,  and  the  doubled  edge  enve- 
lopes the  elbow,  whence  the  posterior  long 
extremity  is  carried  up  behind  the  back,  to 
meet  the  anterior  ascending  in  front,  and  be 
tied  over  the  opposite  shoulder.  This  is  by 
no  means  a needless  distinction  ; the  action  of 
the  common  form  of  sling  is  to  support  the  hand 
and  fore-arm,  that  of  the  one  just  described  to 
elevate  the  elbow  and  shoulder,  which  it  does 
most  effectually  ; where  it  rests  upon  the 
shoulder  a soft  pad  must  be  interposed  ; the 
fore-arm  and  elbow  are  further  included  in 
another  doubled  handkerchief,  the  ends  of 
which  are  carried  round  the  waist  to  confine 
the  elbow  closely  to  the  side.  If  the  outer 
handkerchief  be  well  attached  to  the  sling  by 
pins  or  stitches,  the  bandage  may  remain  un- 
disturbed until  the  fracture  is  consolidated, 
merely  tightening  the  sling  and  waist-band 
occasionally. 

In  comminuted  fracture  of  the  clavicle,  or 
in  any  case  where  more  than  ordinary  diffi- 
culty in  maintaining  the  bone  in  its  proper 
position  occurs,  Brasdor’s  bandage  (Fig.  150), 
or  M.  Mayor’s  substitute  for  it  (Fig.  153),  made 
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naged  by  applying  compresses  in  such  a man- 
ner as  to  keep  the  fractured  surfaces  in  contact, 
and  confining  them  by  a circular  bandage  car- 
ried round  the  trunk  and  arm,  at  the  same  time 
supporting  the  fore-arm  in  a sling. 

In  fracture  of  the  coracoid  process,  a com- 
press must  be  placed  beneath  the  broken  pro- 
cess, and  secured  by  a circular  bandage,  passing 
obliquely  across  the  back  and  breast,  and  over 
the  injured  shoulder,  so  as  to  draw  it  forward 
and  depress  it  a little.  The  fore-arm  must  also 
be  supported  by  a sling. 

Many  other  forms  of  bandage  not  described 
in  the  preceding  pages,  may  be  found  in  the 
works  that  treat  of  this  branch  of  surgery ; but 
the  present  article  being  rather  a general  sur- 
vey of  the  subject,  than  a complete  enumera- 
tion of  every  variety  of  bandage,  a multiplica- 
tion  of  means  to  fulfil  the  same  end  would  be 
as  much  out  of  place  here  as  they  are  in  actual 
practice.  Let  a young  surgeon  once  attain 
promptness  and  dexterity  in  the  formation  of 
those  bandages  constructed  with  rollers  and 
handkerchiefs,  and  he  will  seldom  feel  at  a loss 
in  any  case  requiring  such  mechanical  aid.  But 
how  to  arrive  at  this  practical  intimacy  is  a 
question  which  deserves  consideration.  Whilst 
its  importance  is  forced  upon  him  daily,  and  a 
sedulous  cultivation  of  it  is  urged  both  by  writers 
and  lecturers  on  surgery,  the  English  student 
looks  round  him  in  vain  for  any  ready  means 
of  acquiring  it.  Hospital  practice,  which  can 
alone  ensure  the  requisite  degree  of  skill,  can 
never  be  usefully  distributed  among  all ; but 
in  the  schools  of  the  continent,  a tolerable  sub- 
} stitute  is  provided  by  the  establishment  of  a 
public  course  of  instruction,  a person  attend- 
ing upon  whom  the  bandages  are  applied.  In 
default  of  this  source  of  instruction,  parties 
I might  assemble  for  the  purpose  of  exercising 
i upon  each  other.  Both  hospital  and  private 
practice  may  thus  be  commenced  with  a greater 
familiarity  with  this  branch  of  a surgeon’s  duty, 
than  the  student  often  possesses  after  many 
months  of  dressing. 

Although  the  introduction  of  the  names  of 
many  obsolete  bandages  would  have  interfered 
too  much  with  the  practical  character  of  this 
article,  they  will  be  found  elsewhere  alpha- 
betically arranged,  with  a short  description  of 
the  uses  attributed  to  each  of  them  in  the 
older  writers. 

( Henry  T.  Chapman.  J 

BDELLOMETER,  from  fitieWa,  a leech  ; 
and  gerpov,  measure.  The  name  of  an  instru- 
ment employed  to  abstract  blood  by  scarifi- 
cation and  cupping.  Its  derivation  indicates 
that  the  blood  is  obtained  by  suction,  and  that 
its  quantity  is  at  the  same  time  measured. — 
(See  Cupping.) 

j BELLADONNA,  ( Atropa  Belladonna 
\ Lin.)  the  deadly  nightshade.  The  narcotic 
1 powers  of  the  deadly  nightshade  have  led  to 
I lts  extensive  employment  both  internally  and 
I externally  as  a remedial  agent  in  the  relief  of 


pain.  Within  the  last  few  years  it  has  been 
found  to  exert  a marked  influence  in  subduing 
erysipelas.  The  property  possessed  by  this 
plant,  in  common  with  the  datura  stramonium 
and  the  rest  of  the  solanum  tribe,  of  dilating 
the  pupil,  renders  it  a valuable  auxiliary  in 
ophthalmic  surgery.  And  a supposed  analogy 
between  the  action  of  the  iris,  and  that  of  the 
sphincters  and  some  other  parts  endowed  w'ith 
muscular  contractility,  has  induced  some 
practitioners  to  prescribe  it  with  the  view  of 
mitigating  spasmodic  contractions  of  such 
structures. 

The  powder  of  the  dried  leaves  was  for- 
merly administered  internally,  and  infusions 
or  decoctions  were  used  as  external  applica- 
tions. The  extract  or  inspissated  juice  of  the 
belladonna  is  now  ordinarily  employed.  Its 
anodyne  effects  are  manifested  far  more  de- 
cidedly in  its  external  application  than  when 
given  internally  ; in  the  latter  case  it  produces 
an  intoxicating  rather  than  a sedative  effect  ; 
very  small  doses  exciting  the  brain  even  to 
delirium. 

In  pain  arising  from  gouty  or  rheumatic 
inflammation  of  the  joints,  inflammations  of 
the  skin,  testicles,  and  urethra,  from  hasmor- 
rhoids  and  cancerous  affections,  great  allevi- 
ation may  be  obtained  by  fomenting  the  part 
with  a decoction  of  the  dried  leaves,  in  the 
proportion  of  one  ounce  to  two  pints  of  water, 
as  well  as  by  the  use  of  poultices  made  with 
this  decoction.  One  or  two  drachms  of  the 
extract  may  be  combined  w ith  a poultice  as  a 
substitute  for  the  decoction.  In  chordee,  fric- 
tion along  the  course  of  the  urethra  with  the 
undiluted  extract  is  more  convenient.  It  is 
likewise  employed  with  advantage  in  tooth- 
ache and  ear-ache. 

In  chronic  inflammation  of  the  uterus  and 
in  dysmenorrhcea,  ease  will  frequently  result 
from  the  use  of  injections  of  the  decoction  of 
belladonna,  or  of  the  diluted  extract. 

In  neuralgia  the  extract  of  belladonna  has 
been  exhibited  internally  with  success  in  doses 
of  a quarter  of  a grain,  repeated  hourly  till  re- 
lief is  obtained,  taking  care  to  discontinue  it 
immediately  symptoms  of  dizziness  manifest 
themselves.  When  superficial  nerves,  as  the 
supra-orbital  and  those  ramifying  in  the  scalp, 
are  the  seat  of  pain,  its  efficacy  applied  ex- 
ternally is  universally  recognized.  From  ten 
grains  to  two  scruples  of  the  extract  diluted 
with  a little  water  should  be  rubbed  for  ten 
minutes  into  the  skin  immediately  over  the 
seat  of  pain,  renewing  the  application  every 
two,  three,  or  more  hours,  till  the  pain  is  sub- 
dued. Messrs.  Chevalier1,  Will,  and  Dr. 
Henry  relate  numerous  cases  of  tic  doulou- 
reux in  which  this  practice  was  more  or  less 
successful.  In  sciatica  and  similar  affections 
of  the  more  deeply  seated  nerves  the  cuticle 
must  be  removed  by  blistering  before  the 
belladonna  can  be  brought  to  bear  upon  the 
nerve  ; but,  as  this  mode  of  applying  it  re- 

1 Med.  and  Plivs.  Journ.  1826. 
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quires  caution  and  the  contact  of  the  extract 
with  the  denuded  skin  excites  very  acute 
pain,  it  must  be  diluted  by  rubbing  down  a 
given  quantity,  from  two  to  eight  grains,  with 
some  simple  cerate,  and  permitting  it  to  dis- 
solve gradually. 

In  erysipelas  it  was  first  recommended  by 
Hahnemann  on  homseopathic  principles,  rube- 
faction  of  the  skin  sometimes  following  its 
internal  administration.  Mr.  Liston  speaks 
highly  of  its  curative  powers  in  this  disease, 
in  doses  of  g gr.,  every  four  hours  ; and  his 
experience  of  its  efficacy  has  been  confirmed 
by  others  *. 

The  agency  of  belladonna  in  producing  di- 
latation of  the  pupil  has  been  taken  advantage 
of  in  order  to  facilitate  the  operation  for  cata- 
ract, whether  by  depression  or  extraction. 
Also,  to  prevent  union  of  the  edges  of  the 
wound  after  division  of  the  iris  in  the  opera- 
tion for  artificial  pupil.  It  is  likewise  resorted 
to,  according  to  the  recommendation  of  Himly, 
to  enable  the  surgeon  to  satisfy  himself  of  the 
non-existence  of  adhesion  between  the  iris  and 
capsule  of  the  lens  ; and  was  employed  by 
Mr.  Saunders  to  prevent  the  occurrence  of 
this  adhesion  with  the  edges  of  the  torn  cap- 
sule, after  his  operation  for  depression,  by  in- 
troducing the  needle  through  the  cornea. 
M.  Berard  believes  that  it  has  a further  effect 
in  obviating  the  inflammation  of  the  iris,  so 
frequently  a consequence  of  depression. 
Dilatation  of  the  pupil  for  these  several  pur- 
poses is  readily  accomplished  by  rubbing  the 
extract  over  the  eyebrow  and  lid,  or  by  drop- 
ping a solution  of  it  in  water  into  the  eye. 

Finally,  M.  Lisfranc  and  others  have  found 
it  of  great  service  in  allaying  excessive  sensi- 
bility of  the  eye  in  conjunctival  inflammation. 

Reasoning  from  its  action  upon  the  iris, 
Chaussier  tried  the  effect  of  a pommade  of 
belladonna  (in  the  proportion  of  four  drachms 
of  the  extract  to  one  ounce  of  cerate)  with 
the  view  of  expediting  dilatation  of  the  os 
uteri  in  tardy  labour.  It  has  been  resorted  to 
on  the  same  ground  to  allay  spasm  of  the 
urethra  by  Dr.  Holbrook,  who  recommends 
the  infusion  of  the  leaves  as  a lavement,  as  an 
injection  into  the  urethra,  and  as  a fomentation 
to  the  perineum  ; and  by  Will,  Guerin  of 
Bordeaux,  and  others,  who  introduced  a bougie 
smeared  with  the  extract  into  the  urethra. 
Dr.  Blackett  employed  it  also  with  effect 
in  spasmodic  constrictions  of  the  rectum  ; 
and  reports  favourable  to  its  influence  in 
promoting  reduction  of  incarcerated  hernia 
have  been  published  by  MM.  Guerin  and 
Carree 1  2. 

The  supposed  specific  effects  of  belladonna 
in  rabies  have  been  shown  by  Mr.  Youatt  to  be 
unfounded,  although  he  admits  its  beneficial 
influence  (on  the  dog)  in  many  instances 3. 
Its  utility  also  in  tetanus  is  extremely  pro- 

1  See  Lancet,  January  183G,  April  183fi  and  1838. 

2 Journ.  des  Conn.  Med.  Cliir.  Mai  1835. 

;i  See  his  paper  from  the  Veterinarian,  published  in 
the  Lancet  for  Sept.  29,  1838. 


blematical.  The  value  of  belladonna  as  a 
prophylactic  in  scarlatina  and  as  an  antispas- 
modic,  in  hooping-cough  does  not  come  within 
the  scope  of  an  article  on  its  surgical  uses. 

( Henry  T.  Chapman.  ) 

BINOCULUS,  a bandage,  formerly  used 
to  cover  both  eyes. — (See  Bandage.) 

BISTOURY  (s.  m.  scalpellus),  the  name 
of  an  instrument  in  use  amongst  surgeons,  in 
operations  requiring  a division  of  the  soft  tex- 
tures of  the  body.  The  term  bistouri,  or  bis- 
toury, has  been  applied,  according  to  Huet, 
from  the  circumstance  of  the  town  of  Pistori 
having  at  one  time  been  celebrated  for  the 
manufacture  of  this  kind  of  instrument. 

The  bistoury  has  been  used  for  almost  every 
kind  of  cutting  operation,  and  has  been  con- 
structed in  a variety  of  shapes  and  sizes  to  suit 
the  fancy  of  the  operator,  or  the  peculiar 
nature  of  the  operation. 

Almost  every  one  in  the  habit  of  using  such 
instruments,  has  had  them  constructed  accord- 
ing to  some  ideas  of  his  own  ; and  it  would  be 
an  endless  task  to  describe  more  than  those 
which  have  been  most  generally  approved  of 
amongst  practical  surgeons. 

A bistoury  consists  of  two  parts,  a blade  and 
handle  ; and  the  simplest  form  of  the  instru- 
ment is  that  in  which  the  blade  is  firmly  fixed 
and  riveted  in  the  handle.  The  blade  is 
formed  of  finely-tempered  steel,  and  the  handle 
of  some  hard  wood,  such  as  ebony  or  ivory. 
The  length  of  the  instrument  varies  from  six 
to  eight  inches  ; its  breadth  and  thickness  also 
vary  ; in  some  the  handle  is  not  larger  than 
that  of  a common  scalpel,  the  blade  being 
about  three  inches  long  ; in  others,  the  handle 
is  much  stronger,  and  of  greater  length,  whilst 
the  blade  may  be  of  the  ordinary  size,  or  it 
may  be  larger  or  smaller.  The  breadth  of 
the  blade  may  vary  from  one-eighth  of  an  inch 
to  five-eighths  ; it  may  be  straight  or  curved ; 
and  in  the  latter  the  cutting  edge  may  be  on 
the  concave  or  convex  margin.  The  point 
may  be  quite  sharp,  so  as  to  penetrate  the  soft 
parts,  on  the  application  of  a slight  force,  or  it 
may  be  rounded-off  like  that  of  a probe  ; the 
former  is  termed  the  sharp-pointed  bistoury,  the 
latter  the  ptrobe-pointed.  The  cutting  margin 
may  extend  throughout  the  whole  of  the  blade, 
or  may  be  confined  to  a small  portion. 

The  common  bistoury,  such  as  is  used  for 
making  incisions,  as  in  erysipelas,  or  in  the  re- 
moval of  tumours,  fingers,  or  toes,  is  about 
seven  inches  in  length  ; the  handle  being  about 
four,  the  blade  about  three.  The  latter  is 
firmly  fixed  in  the  former,  in  a groove  cut  for 
its  reception,  and  rivetted  by  two  pins  of  brass, 
silver,  or  platina  ; brass  wire  is  most  frequently 
used,  though  either  of  the  other  metals  ought 
to  be  preferred.  Ebony-wood  makes  the  best 
handle,  as  the  blood  is  not  so  conspicuous  upon 
it,  nor  is  it  so  apt  to  slip  in  the  fingers  as 
ivory.  Its  breadth,  where  the  blade  is  fixed, 
is  about  three-eighths  of  an  inch,  and  its  thick- 
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ness  two  lines,  getting  somewhat  thinner  and 
narrower  near  the  other  end.  In  general  the 
surface  is  quite  smooth,  though  some  prefer  it 
1 rough,  so  that  it  may  be  more  firmly  held  in 
the  fingers  of  the  operator.  In  the  blade  we 
distinguish  a variety  of  parts,  viz.  the  point, 
the  back,  the  face,  or  cutting  edge,  the  sides, 
and  the  heel.  The  point,  which  ought  to  be 
in  a line  with  the  long  axis  of  the  blade,  is  ex- 
tremely sharp,  so  as  readily  to  enter  the  soft 
parts  ; the  back,  at  its  thickest  part,  where  the 
blade  is  free  of  the  handle,  is  in  thickness 
about  the  sixteenth  part  of  an  inch,  gradually 
getting  narrower  as  it  nears  the  point  : the 
face,  or  cutting  edge,  extends  from  the  heel 
to  the  point ; both  the  face  and  back  are 
slightly  convex,  so  as  to  meet  at  the  point ; 
the  sides,  about  midway  between  the  heel 
and  the  point,  are  about  three-eighths  of 
an  inch  in  depth,  gradually  becoming  nar- 
rower towards  the  point ; they  are  a little 
concave  in  their  transverse  axis,  and  are  highly 
polished  ; the  heel  is  generally  about  half  an 
inch  in  length,  a little  broader  than  the  rest  of 
the  blade,  and  of  the  same  thickness  through- 
out. On  one  side  of  this  part  the  name  of  the 
maker  is  commonly  impressed. 

Most  of  the  bistouries  in  use  are  modifica- 
tions of  that  now  described ; and  as  some  of 
these  are  highly  useful  in  surgical  practice,  it 
is  necessary  to  notice  them  in  this  place. 

A knife,  larger  and  stronger  in  all  points,  is 
often  used  in  the  removal  of  very  large  tumours, 
and  in  partial  amputations  of  the  foot.  Some 
surgeons  for  many  operations,  prefer  the  blade 
a little  longer,  narrower,  and  thinner  in  the 
back  ; indeed,  it  is  altogether  so  slender,  that 
the  term  used  by  the  French,  le  bistouri 
aiguille , is  not  unaptly  applied.  The  handle  is 
of  the  ordinary  shape  and  form.  A bistoury 
of  this  sort  is  decidedly  superior  to  that  with 
the  broad  blade  in  many  cases  where  it  is  ne- 
cessary to  employ  the  knife.  In  amputations 
of  fingers  and  toes  at  the  articulations,  the 
narrow  blade  passes  with  greater  facility 
through  the  joints  ; and  from  this  circumstance 
ought  always  to  be  used  in  such  operations. 
The  extent  of  cutting-edge  in  a bistoury,  gives 
it,  in  these  cases,  a superiority  over  the  ordi- 
nary dissecting  scalpel.  In  the  operation  for 
hare-lip,  and  in  opening  abscesses,  w'hether 
superficial  or  deep-seated,  no  instrument 
answers  better  ; and  in  all  instances,  where 
there  is  a doubt  as  to  the  presence  of  matter, 
more  particularly  if  it  be  deep-seated,  or 
the  nature  of  a tumour,  when  a puncture  is 
deemed  necessary,  it  is  the  best  that  can  be 
used.  This  instrument  is  one  of  the  most  use- 
ful in  surgery.  At  one  time,  when  surgeons 
were  not  so  dexterous  in  the  use  of  the  bistoury 
as  they  are  in  the  present  day,  this  was  con- 
sidered a dangerous  weapon  in  the  hand  of 
the  operator ; but  almost  any  cutting  opera- 
tion may  be  done  by  one  familiar  with  its  use. 
I have  seen  the  eyeball  extirpated  with  one  of 
the  kind  ; and  have  even,  with  a similar  instru- 
ment, opened  the  median  basilic  vein,  lying 
directly  over  the  humeral  artery  at  the  elbow'. 
I by  no  means,  however,  recommend  its  use  in 


this  latter  instance  as  a substitute  for  the 
lancet. 

This  narrow'  blade  is  often  made  with  a 
slight  curve,  and  the  cutting  edge  on  the  con- 
cave margin,  and  is  used  in  many  instances  in 
preference  to  the  straight  blade  ; it  is  gene- 
rally used  in  laying  open  sinuses,  and  in  ope- 
rating for  phymosis.  A director  is  first  passed 
under  the  part  to  be  cut,  and  the  knife  is  run 
along  in  the  groove ; the  surgeon  may  then 
either  cut  from  himself,  or  what  may  be  better, 
particularly  in  phymosis,  raise  the  point 
through  the  soft  parts,  and  draw  the  knife 
towards  him.  In  this  way  the  prepuce,  or  the 
soft  parts  over  a sinus,  can  be  readily  cut.  If 
there  be  any  dread  of  the  point  touching  the 
soft  parts,  when  this  is  not  desired,  it  may  be 
covered  with  a little  bees’-wax,  which  will 
break  otf  when  the  force  is  applied  to  push  it 
through  the  textures. 

In  some  bistouries  the  heel  is  much  longer 
than  usual,  and  the  cutting  edge  of  less  extent. 
Such  an  one  was  recommended  by  Beclard 
for  lithotomy ; a modification  of  which  is  at 
present  used  by  Mr.  Liston  for  the  same  ope- 
ration. In  this  operation  a small  extent  of 
cutting  edge  only  is  necessary,  and  the  blunt 
heel  prevents  injury  to  the  rectum.  These 
are  the  sharp-pointed  bistouries  most  worthy  of 
notice  ; and  we  shall  now  refer  to  the  jorobe- 
pointed,  which  are  also  much  used  by  sur- 
geons. 

The  probe-pointed  bistoury,  in  the  form  gene- 
rally used,  has  a handle  the  size  of  a common 
scalpel,  and  a blade  about  three  inches  in  length, 
very  narrow  and  slender,  and  slightly  curved. 
The  cutting  edge  is  on  the  concavity  ; it  is 
sharp  from  the  heel  to  the  point,  where  it  ter- 
minates abruptly  at  right  angles  to  the  blade. 
The  back  at  the  point  is  rounded  off  with  a 
button-like  head,  which  prevents  injury  as 
the  instrument  is  passed  under,  or  near  tex- 
tures, which  it  is  desirable  to  avoid.  This 
kind  of  bistoury  is  more  generally  used  in 
laying  open  sinuses  than  that  with  the  sharp 
point.  In  the  operation  for  fistula  in  ano  it  is 
the  only  one  used,  as  also  in  the  removal  of 
portions  of  the  tonsils,  and  of  the  uterus.  In 
the  operation  for  hernia  it  is  nearly  indispen- 
sable ; after  the  integuments  have  been  incised, 
the  different  coverings  of  the  sac,  as  well  as  the 
stricture,  are  cut  with  this  knife.  This  form 
of  bistoury  was  recommended  particularly  by 
Mr.  Pott,  and  bears  his  name  to  the  present 
day.  In  cutting  the  stricture  in  hernia,  more 
particularly  the  crural  hernia,  Sir  Astley 
Cooper  used  a knife  of  the  same  size  and  form, 
but  having  an  extent  of  cutting  edge  of  only 
eight  lines  in  length.  The  advantage  of  this 
knife  is  considerable,  as  there  is  little  risk  of 
wounding  any  part  of  the  intestine  which  may 
overlap  the  fingers  whilst  the  knife  is  lying 
upon  it.  An  improvement  has  been  made  on 
this  form  of  the  instrument,  by  applying  a 
small  rod  and  sliding  sheath  over  the  edge,  by 
which  its  extent  of  cutting  surface  can  be  made 
to  vary  from  eight  lines  to  one.  Were  the  edge 
of  the  knife,  in  cutting  Gimbernat’s  ligament, 
always  made  of  the  latter  extent,  there  could 
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be  little  or  no  chance  of  wounding'  the  obtu- 
rator artery,  however  close  it  might  be  to  the 
part  requiring  to  be  cut.  Instead  of  having 
the  edge  on  the  concave  side,  Dupuytren,  for 
the  same  operation,  used  a knife  with  a small 
extent  of  cutting  edge  on  the  convex  side. 
The  advantage  of  this  kind  is,  that  only  a 
small  part  of  the  edge  is  applied  at  one  time. 
A straight  narrow-bladed  bistoury,  with  a 
probe  point,  is  sometimes  used,  but  it  possesses 
no  peculiar  advantage. 

All  the  instruments  above  described,  are 
often,  for  the  sake  of  convenience,  made  so 
that  the  blade  fits  into  the  handle  in  the  man- 
ner of  a pocket-knife.  At  the  junction  of  the 
blade  with  the  handle,  the  mechanism  is  such, 
that  when  the  blade  is  fully  opened,  it  cannot 
readily  be  shut  again,  without  raising  a small 
catch  which  keeps  it  firmly  fixed.  This  is  an 
improvement  on  those  made  some  years  ago, 
which,  when  the  finger  was  applied  to  the  back 
of  the  blade,  were  apt  to  shut  when  not  in- 
tended. The  handle  is  made  of  two  slips  of 
ivory,  or  tortoiseshell,  which  are  laid  upon 
two  thin  plates  of  iron  or  brass,  between 
which  a spring  is  contained,  and  the  blade  kept 
steady,  as  in  a pocket-knife.  On  the  back  of 
that  part  of  the  blade  which  is  between  the 
leaves  of  the  handle,  a small  square  notch  is 
cut,  into  which  a corresponding  projection  on 
the  under  surface  of  the  spring  passes,  when 
the  blade  is  fully  extended.  By  this  mechan- 
ism, until  the  spring  is  a little  raised  by  the 
thuinb-nail,  it  is  not  easy  to  close  the  blade. 
Sometimes,  instead  of  the  blade  being  pinned 
into  the  handle,  the  two  are  so  constructed 
that  they  can  be  separated  with  ease  at  will, 
though  there  is  no  chance  of  this  occurring  by 
accident  during  an  operation.  In  this  way  one 
handle  may  answer  for  a variety  of  blades. 
The  chief  advantage  of  these  clasp  bistouries, 
as  they  are  technically  called,  is  that  they  can 
be  readily  put  into  a small  case,  or  worn  in  the 
pocket  like  a common  penknife.  Though 
originally  constructed  in  France,  some  of  our 
British  cutlers  seem  to  excel  in  the  fabrication 
of  these  instruments.  I have  seen  none  better 
in  make  or  material  than  those  constructed  by 
IVTCleod  of  Edinburgh. 

The  most  celebrated,  perhaps,  of  all  these 
instruments,  is  that  which  was  used  by  Frere 
Come  in  the  operation  of  lithotomy,  the  bis- 
toire,  or  lithotome  cache,  devised  by  him  after 
the  model  of  a knife  used  by  Bienaise  in  the 
operation  for  hernia.  In  Come’s  instrument, 
the  blade,  which  is  sharp-pointed,  and  curved, 
is  entirely  concealed  in  a sheath,  from  which 
it  can  be  partially  raised  at  will.  Near  the 
handle  the  blade  is  fixed  in  the  sheath  by  a 
steel  pin,  which  allows  a hinge-like  motion ; 
behind  this  pin  there  is  a rod  extending  in  the 
direction  of  the  handle,  and  separated  about 
an  inch  from  it  at  its  extremity  ; this  rod  is 
connected  with  the  blade  ; and  when  it  is 
pressed  towards  the  handle,  the  blade  is  raised 
from  its  sheath  ; in  this  state  the  distance  be- 
tween these  two  is  greatest  at  their  points. 
The  instrument  is  so  constructed  that  the  dis- 
tance can  be  increased  or  diminished  at  the 


will  of  the  surgeon.  About  fifteen  lines  is  the 
greatest  stretch.  By  means  of  a spring  be- 
tween the  handle  and  the  rod,  the  blade  is 
always  confined  in  the  sheath,  until  pressure 
is  applied  upon  the  rod,  which  then  acts  as  a 
lever  in  raising  the  blade.  This  instrument  is 
now  seldom  used  in  lithotomy,  though  it  was 
often,  and,  by  many  considered  the  best  for 
cutting  the  side  of  the  prostate.  After  an 
opening  of  the  usual  size,  and  in  the  usual  situ- 
ation, was  made  in  the  perineum  with  a scalpel, 
the  point  of  the  bistoire  cache  was  passed 
through  a small  opening  in  the  membranous 
portion  of  the  urethra,  along  the  groove  of 
the  staff  into  the  bladder  ; it  was  then  opened 
to  the  extent  the  operator  desired,  and  the 
left  side  of  the  prostate,  and  neck  of  the 
bladder,  were  cut  in  withdrawing  the  instru- 
ment. A more  complicated  form  of  the  bis- 
toire cache  has  been  recommended  by  Dupuy- 
tren, in  which  there  are  two  blades,  one  on 
each  side  of  the  sheath,  each  being  placed, 
when  opened,  at  such  an  angle  as,  whilst  with- 
drawing them  from  the  bladder,  to  cut  each 
lateral  lobe  of  the  prostate  in  a direction 
downwards  and  outwards.  The  operation, 
thus  done,  has  been  named  the  bilateral.  The 
instrument  is  most  ingeniously  constructed, 
but  does  not  seem  to  be  much  in  use  among 
lithotomists.  Since  the  death  of  Dupuytren, 
a memoir  by  this  distinguished  surgeon  has 
been  published  by  Sanson  and  Begin,  for  the 
purpose  of  explaining  the  nature  of  the  opera- 
tion with  this  instrument.  The  incisions  into 
the  membranous  portion  of  the  urethra  were 
made  by  Dupuytren  with  a short  double-edged 
bistoury,  similar  in  shape,  though  somewhat 
smaller  in  size  to  the  poniard-shaped  knife,  so 
celebrated  in  the  history  of  Frere  Jaques’  ope- 
ration. 

Many  years  ago,  Mr.  Thomas  Blizard  re- 
commended a bistoury  for  lithotomy,  which 
has  been  a good  deal  used  in  this  country. 
The  blade  is  long  and  narrow,  being  fixed  in 
a strong  handle,  and  beaked  at  the  point  like  a 
gorget.  After  an  opening  is  made  in  the  peri- 
neum, and  membranous  portion  of  the  urethra, 
the  beak  of  this  knife  is  run  along  the  staff  into 
the  bladder,  and  the  necessary  incision  made 
in  the  prostate  and  bladder.  When  a beaked 
knife  is  preferred  for  this  part  of  the  operation, 
there  is  none  better  for  the  purpose  than  this 
one. 

Many  surgeons  of  the  present  day  prefer 
the  bistoury  to  the  common  scalpel  in  almost 
all  operations  where  the  latter  is  in  general 
employed.  The  length  of  the  blade,  in  many 
instances,  gives  it  a decided  advantage  over 
the  scalpel ; but  in  all  cases  where  much  accu- 
racy and  steadiness  is  required,  such  as  in 
cutting  for  arteries,  this  knife  (the  scalpel) 
should  be  used.  In  order  to  handle  the  bis- 
toury with  dexterity  a deal  of  practice  on  the 
dead  body  is  necessary ; and  all  students 
should  practice  dissections  and  operations  with 
it  before  using  it  on  the  living  body.  In  some 
modern  works  on  operative  surgery,  particular 
instructions  are  laid  down  as  to  the  different 
positions  in  which  it  ought  to  be  held  during 
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different  operations.  It  is,  perhaps,  right  not 
to  omit  these  in  a systematic  work  of  this  kind ; 
but  the  young  surgeon  ought  always  to  bear  in 
mind,  that  without  previous  practice  in  using 
the  instrument  on  the  dead  subject,  these  will 
be  of  little  service  in  giving  him  the  requisite 
tact  and  dexterity  in  operations  on  the  living 
body.  (See  Incision.) 

(Wm.  Fergusson .) 

BLADDER  (mime,  Or.  vesica,  Lat. ; ves- 
sie,  Fr.)  The  urinary  bladder  is  a muscular  mem- 
branous bag,  of  a round,  elongated  shape,  situ- 
ated in  the  cavity  of  the  pelvis,  behind  the 
symphysis  of  the  pubis,  and  in  front  of  the 
rectum,  in  the  male,  and  of  the  vagina,  in  the 
female,  and  serving  as  a temporary  reservoir 
for  the  urine,  which  it  has  the  power  of  expel- 
ling at  variable  intervals,  through  the  urethra. 
The  bladder  is  liable  to  a great  number  of 
affections,  most  of  which  fall  within  the  scope 
of  surgery,  and  may  be  enumerated  as  fol- 
lows : — defects  of  conforma  ion,  inflammation, 
wounds,  rupture,  hernia,  cancer,  fungus,  vari- 
cose enlargement  of  veins,  retention  and  in- 
continence of  urine,  foreign  bodies,  and  fistula. 
In  this  place  we  shall  confine  ourselves  to  the 
consideration  of  its  anatomical  structure,  and 
the  defects  of  conformation  which  it  occasion- 
ally presents. 

The  several  portions  of  the  bladder  are  de- 
scribed as  the  body,  and  the  superior  and  infe- 
rior fundus  ; the  latter  terminates  in  the  neck, 
or  cervix,  the  former  in  the  urachus.  The  walls 
of  the  bladder  are  composed  of  three  layers,  the 
muscular,  the  vascular,  and  the  membranous  ; 
to  these  a fourth  may  be  added,  the  peritoneal ; 
as  the  bladder,  although  external  to  the  peri- 
toneum is  covered  at  its  superior  fundus,  and 
over  a portion  of  its  posterior  wall,  by  this 
membrane,  as  by  a cloak.  Throughout  the 
rest  of  its  extent,  it  is  connected  to  the  sur- 
rounding parts  by  cellular  tissue  of  so  loose  a 
texture,  as  greatly  to  facilitate  the  changes 
which  the  viscus  undergoes  in  passing  from 
vacuity  to  plenitude,  and  vice  versa. 

The  muscular  layer,  or  coat,  consists  of  mus- 
cular fibres  arranged  in  a great  variety  of  forms, 
some  running  longitudinally  .others  transversely 
or  obliquely,  and  interlacing  and  crossing 
each  other  at  intervals.  At  the  inferior  fundus 
these  fibres  form  the  sphincter  of  the  bladder, 
and  they  are  seen  to  take  the  direction  of  the 
two  orifices  of  the  ureters,  thus  bounding  a 
space  to  which  Lieutaud  gave  the  name  of 
trigone. 

The  vascular  layer  is  very  thin,  and  lies 
between  the  muscular  and  the  membranous  ; 
the  latter  is  smooth,  unless  when  rendered 
uneven  by  the  volume  and  irregularity  of  the 
muscular  columns. 

Defects  of  Conformation. — The  bladder  may 
be  entirely  wanting.  Benninger  relates,  that 
in  opening  the  body  of  Abraham  Clef,  he 
could  not  find  a bladder,  and  that  the  sound 
introduced  into  the  urethra  passed  directly 
into  cither  ureter.  On  laying  them  open,  no 
intermediate  cavity  could  be  discovered. 
Richardson  relates  the  case  of  a Yorkshire 


boy,  aged  17,  who  had  never  voided  his  urine 
by  the  urethra ; the  ureters  opened  into  the 
rectum.  The  urine  thus  passing  by  the  anus 
gave  rise  to  constant  diarrhoea,  which  did  not, 
however,  impair  the  health.  The  ureters  have 
also  been  known  to  open  into  the  vagina  in 
the  female. 

All  these  malformations,  however,  are  com- 
paratively rare.  Another,  which  is  met  with 
from  time  to  time,  but  more  frequently  in  the 
male,  and  which  is  known  under  the  name  of 
extropliy,  or  extraversion  of  the  bladder  consists 
in  the  deficiency  of  the  anterior  wall  of  this 
viscus  ; in  these  cases,  the  symphysis  of  the 
pubis,  is  not  closed,  and  just  above  it  a portion 
of  the  abdominal  walls  in  front  of  the  bladder 
is  wanting,  and  in  its  place  the  posterior  wall 
of  the  bladder  is  thrust  out  by  the  weight  of 
the  intestines.  The  mucous  membrane  of  the 
bladder,  which  is  thus  exposed,  presents  itself 
as  a tumour  of  a deep  red  colour.  At  its  infe- 
rior part  two  small  nipples,  the  orifices  of  the 
ureters  are  seen,  from  which  the  urine  oozes 
or  flows  constantly.  The  navel  is  exceedingly 
small.  The  external  parts  of  generation  are 
also,  more  or  less,  malformed ; in  the  male, 
the  penis  is  short,  a slit  representing  a rudi- 
mentary urethra ; in  the  female,  the  urethra 
opens  above  the  clitoris,  or  remains  closed  by  a 
fold  of  membrane.  This  malformation  cannot  be 
remedied  by  the  resources  of  art ; and  as  the 
subject  advances  in  life,  the  urine  being  con- 
tinually poured  out  on  the  surrounding  skin, 
produces  scalding,  excoriation  and  erysipela- 
tous pustules,  which  cause  great  annoyance  ; 
the  clothes  too,  become  saturated  with  the 
urine,  which  infects  the  room  with  its  of- 
fensive smell.  It  would,  however,  be  easy  to 
obviate  the  evil  to  some  extent,  by  adapting 
a caoutchouc  bag  with  a proper  rim  to  re- 
ceive the  protruded  membrane.  The  bag 
could  be  emptied  from  time  to  time,  and 
changed  occasionally ; and  in  this  way,  by 
great  attention  to  cleanliness,  the  individual 
might  be  rendered  tolerably  comfortable. 

Another  defect  of  conformation,  which, 
however,  affects  the  urethra,  as  much  as  the 
bladder,  consists  in  the  occlusion  of  the  ure- 
thra by  a fold  of  membrane,  the  urachus  re- 
maining pervious,  and  the  urine  being  voided 
by  the  navel.  Cabrol  treated  a case  of  this 
kind,  of  which  he  thus  quaintly  gives  the  his- 
tory 1 

“ En  l’annee  1550,  estant  a la  suite  de  mon- 
seigneur de  Montmorancy,  dans  la  ville  de 
Beaucaire,  sur  les  quatre  heures  du  soir,  fut 
faict  un  salue  d’arquebuzades  pour  la  garde  de 
la  ville,  au-deuant  de  la  porte  de  madamoyselle 
de  Varie,  ou  pour  lors  i’estoy  assis  avec  plu- 
sieurs  damoyselles,  ceste  scopetrie  apporta  vn 
dommage  particular,  car  le  papier  de  l’une  de 
ces  arquebuzades  donnant  sur  le  sable,  resaillit 
sur  la  visage  et  sur  les  mains  de  trois  ou  quatre, 
dont  je  fus  appcle  pour  penser  la  plus  blessee ; 
en  la  pensant  je  senty  une  puanteur  d’vrine  si 
forte  que  je  fus  presque  contraint  de  la  quitter 
sans  acheucr  de  la  penser,  ne  sfachant  toutc- 

1 Cliopart,  vol.  i.  pp.  330,  33.0. 
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fois  bonnement  iuger  d’oii  procedoit  ceste 
feteur,  ou  de  la  blessee  ou  d’un  autre  qui  tenait 
la  chandelle,  mais  bien-tost  apres  je  fus  esclaircv 
de  ce  doute  par  madamoyselle  de  Varie,  qui 
m’asseura  quo  c’estoit  celle  qui  m’esclairoit  qui 
puoit  ainsi,  et  que  son  pere  donneroit  volon- 
tiers  la  moytie  de  son  bien,  et  qu’elle  fust  bien 
guerie.  Je  la  priay  de  me  la  faire  voir,  et 
m’offris  d’apporter  tout  le  remede  que  je  pour- 
rois  a son  mal ; sur  ceste  asseurance  elle  me 
fut  presentee  le  lendemain  matin,  et  trouvay 
son  ombilic  alonge  de  quatre  doigts  et  sem- 
blable  a la  creste  d’un  coq  d’inde,  et  qu’elle 
pissoit  ordinairement  par  l’ouraque.  Enfin 
ayant  recogneu  son  mal,  mon  appareil  estant 
prest,  sur  le  point  que  je  voulois  commencer 
1’operation,  je  me  representay  tout  a coup  le 
danger  qui  en  pouvoit  advenir,  et  que  la  mort 
seroit  inevitable  en  fermant  le  trou  d’henhaut, 
si  on  ne  donnoit  issue  a l’urine  par  le  conduit 
d’embas  ; mais  la  pitie  fut,  a l’exhibition  des 
pieces,  car  la  patiente  qui  pouvoit  estre  agee 
de  dixhuict  a vingt  ans,  n’y  vouloit  aucune- 
ment  entendre  ; enfin  vaincue  des  prieres  du 
pere  et  de  la  mere,  consentit  d’en  faire  la 
montre  ; je  trouvai  l’orifice  de  la  vescie  ferme 
d’une  membrane,  espesse  d’un  teston  ou  plus, 
le  reste  bien  forme  qui  fut  cause  que  je  m’atta- 
quay  premierement  a ceste  partie  inferieure, 
et  ayant  faict  l’ouverture,  luy  mis  une  canulo 
de  plorr.b,  jusques  au  dedans  du  corps  de  la 
vescie,  pour  tenir  le  conduict  libre,  et  faire 
que  l’urine  eut  son  naturel  passage  par  la  : le 
lendemain  je  proceday  a 1’operation  de  l’om- 
bilic,  et  y fis  une  ligature  pareille  a celle  des 
operateurs  lorsqu’ils  couppent  une  enterocele, 
car  je  fis  passer  l’cguille  trois  fois  par  un 
mesme  trou,  en  embrassant  la  seconde  fois  un 
des  costes  tant  seulement,  et  la  tierce  l’autre, 
avec  un  filet  fort  et  bien  cire : cela  faict  je 
couppay  pres  de  la  ligature,  cauterisay  le  bout, 
et  l’escharre  tombe,  le  traittay  avec  detersifs 
et  dessiccatifs  coniine  les  autres  ulceres,  et  fut 
entierement  guerie  dgns  douze  jours  : par  ainsi 
je  m’acquittay  fidellement  de  la  promesse  que 
j’avais  fait  de  la  guerir  : mais  je  me  vis  frustre 
de  celle  de  madamoyselle  de  Varie,  la  inoitie 
du  bien  du  pere  estant  convertie  en  un  double 
ducat  qui  me  fut  donne  pour  le  salaire  de  ma 
peine.” 

A rare  variety  in  the  conformation  of  this 
viscus  has  been  observed  ; where,  instead  of 
one,  there  are  two,  or  even  more  pouches, 
each  having  its  own  ureter.  Molinetti  men- 
tions an  instance  in  which  he  found  five  differ- 
ent bladders,  and  five  kidneys,  with  six  ure- 
ters, two  of  which  terminated  in  the  largest  of 
the  bladders,  the  other  four  were  inserted, 
one  into  each  of  the  lesser  bladders,  each  of 
which  poured  its  urine  by  separate  conduits 
into  the  large  bladder.  This  is  a very  extra- 
ordinary, and,  perhaps,  an  unique  case. 

The  preceding  varieties  of  malformation  are 
congenital.  The  changes  of  form,  size,  and 
structure,  which  the  bladder  is  found  to  un- 
dergo from  disease  affecting  itself,  or  neigh- 
bouring organs,  will  be  noticed  in  connexion 
x\  i t h the  causes  which  produce  them. 

The  following  case,  for  which  I am  indebted 


to  my  friend  Mr.  Bennett  Lucas,  is  a very 
curious,  and  I believe  also,  an  unique  instance 
of  congenital  malformation  of  this  viscus. 

“A.  B.,  a male  infant,  five  days  old,  presented 
in  the  situation  of  the  anus,  a red  fleshy-look- 
ing  tumour,  about  the  size  of  a pea,  which 
concealed  an  opening  oidy  capable  of  admitting 
a small  tube,  but  to  the  depth  of  from  three 
to  four  inches.  Nothing  had  ever  been  passed 
in  this  channel  ; the  child  discharging  both  its 
urine,  and  faeces  through  the  urethra.  Both 
testicles  had  descended,  and  a congenital  her- 
nia existed  on  either  side.  With  these  excep- 
tions the  infant  was  otherwise  well-formed, 
healthy,  and  of  the  ordinary  size.  I proposed 
to  Mr.  Kenney,  in  company  with  whom  I 
saw  the  case,  to  perform  an  operation,  with  a 
view  to  establish  a connection  between  the 
rectum  and  anal  aperture  ; but  as  no  very  great 
hope,  much  less  decided  success,  could  be  held 
out  from  its  performance,  the  parents  objected 
to  the  operation  being  attempted,  and  the  little 
patient  died  on  the  evening  of  the  ninth  day 
of  its  birth. 

“ Two  days  before  the  infant  expired  its  scro- 
tum became  distended,  and  evidently  contained 
a fluid.  An  incision  was  proposed  to  be  made 
into  the  tumour,  but  it  would  not  be  permitted. 

“ From  the  haste  attending  the  removal  of 
the  parts,  I lost  sight  of  the  termination  of  the 
ureters,  as  also  the  termination  of  the  vasa 
deferentia.  I have,  however,  since  the  accom- 
panying sketch  of  the  parts  was  taken,  slit  up 
the  remaining  portion  of  the  undivided  ure- 
thra, and,  with  the  greatest  care,  examined  its 
mucous  surface,  and  also  the  mucous  surface  of 
the  bladder,  but  I could  not  detect  any  open- 
ings besides  those  already  mentioned. 

“ As  the  child  passed  urine  through  its  ure- 
thra, there  can  be  no  doubt  but  that  this  secre- 
tion was  received  into  the  bladder ; and  as  no 
trace  of  any  opening,  except  the  recto-vesical, 
the  ano-vesical,  and  the  urethro-vesical,  can  be 
detected,  the  urine  must  have  been  conveyed, 
in  the  first  instance,  into  the  large  intestine, 
and  thence  into  the  bladder,  by  means  of  the 
recto-vesical  opening. 

“ I am  unable  to  say  at  what  point  each  ure- 
ter entered  the  large  intestine,  having  brought 
away  only  the  length  of  intestine  shown  in  the 
engraving,  which  includes  all  the  rectum,  such 
as  it  is,  and  a portion  of  the  sigmoid  flexure  of 
the  colon  ; and  so  far  as  this  much  of  the  gut 
is  concerned,  the  only  opening  it  presents  is 
the  recto-vesical.  The  ureters  probably 
opened  into  the  corresponding  ascending  and 
descending  portions  of  the  colon.  But  this 
can  be  only  conjecture. 

“ The  course  of  the  vasa  deferentia  was  also 
destroyed  in  the  hurry  of  removing  the  parts; 
but  there  is  no  opening  in  the  urethra,  bladder, 
or  the  portion  of  large  intestine,  to  indicate 
that  they  terminated  in  any  of  these  organs. 

“ The  urethra  does  not  present  a trace  of  the 

verumontanum.  1 also  looked  most  carefully 
f or  the  prostate  gland,  and  vesiculae  seminales, 
without  success. 

“ The  appearances  revealed  by  the  dissection 
of  this,  1 believe,  unique  condition  of  parts, 
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were  very  different  from  what  was  anticipated. 
Although  the  infant  passed  both  faeces  and 
urine  through  its  urethra,  it  was  a reasonable 
,■  inference  that  the  anal  orifice  communicated 
! with  the  rectum,  in  consequence  of  the  depth 
to  which  the  probe  passed  : the  extremity  of 
the  probe,  on  being  withdrawn,  being  sullied 
with  faeces,  and  this  being  the  natural  outlet  of 
the  alimentary  canal.  The  usual  orifice,  also, 
and  the  canal  leading  from  it,  being  so  uneven, 
as  to  offer  a serious  impediment  to  the  passage 
of  the  faeces  in  this  direction.  Notwithstand- 
ing it  was  evident  during  life  that  a communi- 
j cation  must  have  existed  between  the  bladder 
and  rectum  ; yet  under  the  supposition  that 


the  anal  orifice  communicated  with  the  rec- 
tum, all  hope  of  success  from  an  operation 
which  had  for  its  object  the  restoration  of  the 
lower  portion  of  the  intestinal  canal,  was  not 
shut  out,  particularly  when  we  recollect,  the 
rapidity  with  which  abnormal  openings  in 
childhood  close,  when  once  the  cause  which 
tends  to  keep  them  open  is  removed. 

“ In  this  case,  however,  I doubt  if  any  opera- 
tion, even  were  the  state  of  the  parts  before- 
hand ascertained,  would  have  been  attended 
with  a favourable  termination. 

“ The  subjoined  sketch  of  the  parts  is  taken, 
from  the  preparation  in  my  possession,  by  my 
intelligent  pupil,  Mr.  Meiban  : 


Fig.  154. 
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“ a.  The  rectum , terminat- 
ing nearly  two  inches  from 
the  anal  aperture. 

“ b.  The  bladder. 

“ c.A  probepassed  through 
a small  opening  by  which  the 
pouch  - like  termination  of 
the  rectum  communicated 
with  the  bladder. 

“ d.  A probe  passed  from 
the  anal  aperture  upwards, 
shelving  its  determination  in 
the  bladder  ; the  vesical  ori- 
fice being  guarded  by  a val- 
vular fold  of  mucous  mem- 
b ranc. 

“ e.  e.  e.  A probe  passed 
from  the  external  orifice  of 
the  urethra  along  that  tube 
into  the  bladder . 

uf.  The  distended  portion 
of  the  urethra,  the  diameter 
of  which  is  equal  to  a No.  1 1 
bougie. 

“g.  The  distended  scrotum 
communicating  with  the  ure- 
thra for fully  half  its  length, 
and  lined  with  a coating  of 
lymph,  which  presented  ex- 
travasation of  the  urine, 
and  the  liquid  faeces  into  the 
cellular  tissue. 

“ h.  A small  cut  de  sac  cor- 
responding to  the  urachus." 

BLEPHARITIS,  see  Palp^ebr^e. 

BLEPH AROPL ASTY,  see  Restitution 
of  Lost  Parts. 

BLEPHAROPTOSIS,  see  Ptosis. 


BLEEDING.  See  Blood-Letting. 

BLENORRIIAGY,  (from  [5 \lvva,  mucus, 
and  f)t<x>,  to  flow,)  is  now  supplanting  the  term 
‘ gonorrhoea,’  as  designating  an  inflammatory 
muco-purulent  discharge  from  the  urethra,  in 
both  sexes,  and  sometimes  also  from  the  glans 
and  prepuce  in  the  male  (Balanitis,)  and 
from  the  vagina  in  the  female.  (See  Ure- 
thritis.) 

BLENORRHCEA,  (Gleet,  Eng.)  This 
affection  differs  only  from  blenorrhagy,  in  the 
absence  of  the  inflammatory  symptoms,  and  in 
the  matter  of  the  discharge  being  much  dimi- 
nished, more  consistent,  or  sometimes  almost 
limpid.  Gleet  is  not  unfrequcntly  symptom- 
atic of  stricture  in  the  urethra. 


BLISTER,  vesicatorium,  Lat.  ; vesicatoire, 
Fr. ; Blasenzieher,  Ger.  By  blistering  is  meant 
an  elevation  of  the  cuticle  from  an  effusion  of 
serum,  caused  by  the  action  of  some  external 
irritant.  The  use  of  vesicants  may  be  traced 
back  to  a very  remote  period  in  the  his- 
tory of  medicine.  Myrepsus  informs  us  that 
lEselepiades  invented  a blister  under  the 
name  of  anthemeron,  and  Caelius  Aurelianus 
another  called  diacoj)regias.  Aretaeus  appears 
to  have  been  the  first  to  introduce  canthar- 
ides  for  this  purpose  although,  if  we  believe 
-dStius,  it  had  been  previously  used  by  Archi- 
genes  and  Galen  *. 

The  common  blistering  plaister  is  prepared 
with  the  melo'e  vcsicalorius  of  Linnteus,  the 

1 Leclerc,  Hist,  de  laMedecine,  p.  513. 
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lytta  vesicatoria,  canlharis  vesicatoria  of  more 
recent  authors.  This  remarkable  property  of 
the  above  named  insect  depends  on  a peculiar 
principle,  chiefly  residing,  according  to  M. 
Farmes,  in  the  interior  of  the  abdomen  and 
thorax.  The  head  and  shining  parts  seem  to 
be  destitute  of  the  substance  in  question.  The 
cantharidine  or  epispastic  principle,  may  be 
procured  in  the  form  of  white  crystalline 
scales,  insoluble  in  water,  but  soluble  in  ether, 
boiling  alcohol,  and  oils.  It  is  acrid  and  cor- 
rosive. The  hundredth  part  of  a grain  applied 
to  the  lips  is  sufficient  to  raise  a blister  in  a 
quarter  of  an  hour  ; reduced  to  vapour,  it 
promptly  determines  vesicular  inflammation  of 
the  conjunctiva.  Cantharidine  dissolved  in 
oil  has  been  also  recommended  as  a substitute 
for  the  ordinary  emplastrum  cantharidis  1 ; and 
M.  Bretonneau  assures  us,  that  paper  imbued 
with  this  solution  acts  with  great  promptitude 
and  energy.  It  is  said  that  a tincture  prepared 
with  three  parts  of  powdered  cantharides  and 
eight  of  sulphuric  ether,  is  capable  of  pro- 
ducing vesication  in  the  short  space  of  ten 
minutes  2. 

There  are  several  plants,  containing  an  ex- 
tremely irritant  oily  or  resinous  principle, 
which  have  the  power  of  blistering  the  skin. 
Among  these  may  be  enumerated  various 
species  of  ranunculus,  euphorbia,  daphne,  and 

1 The  Parisian  codex  contains  two  different  formulae 
for  blisters.  In  the  one  the  cantharides  partly  cover 
the  plaister ; in  the  other  they  are  wholly  incorporated. 
The  first  is  composed  of  three  parts  of  Burgundy 
pitch,  one  of  turpentine,  two  and  a quarter  of  yellow 
wax,  and  one  and  a half  of  cantharides,  reduced  into 
fine  powder.  It  is  recommended  before  being  applied, 
to  sprinkle  the  surface  with  a fresh  quantity  of  cantha- 
rides, and  if  need  be,  with  a few  grains  of  pulverized 
camphor.  The  following  is  the  formula  for  the  second, 
the  vesicatoire  Anglais:  mix  equal  parts  of  wax 
plaister,  axunge,  and  powdered  cantharides.  It  is  pre- 
ferable to  the  former.  The  emplastrum  cantharidis  of 
the  London  Pharmacopoeia,  is  made  with  two  parts  of 
cantharides  in  very  fine  powder,  three  parts  of  wax 
plaister,  and  one  of  prepared  lard. 

For  the  sake  of  convenience  and  rapidity,  it  has 
been  proposed  to  substitute  for  the  preceding,  various 
sparadraps  containing  the  active  principles  of  cantha- 
rides, euphorbium,  and  mezereon. 

2 An  Italian  pharmaceutical  chemist  named  Vcntu- 
rini  has  recently  published  the  formula  of  a blistering 
taffeta,  which  he  says  acts  perfectly  and  promptly, 
and  has  none  of  the  inconveniences  which  sometimes 
follow  the  use  of  the  ordinary  emplastrum  cantharidis. 
He  directs  of  cantharides  in  powder  one  pound,  of 
resin  of  euphorbia  in  powder  three  ounces  and  a half, 
and  of  alcohol,  at  35°,  five  pounds.  The  solid  ingre- 
dients are  to  be  boiled  a few  minutes  by  means  of  a 
water  bath,  in  an  earthen  vessel,  not  hermetically 
closed,  along  with  two  pounds  of  the  alcohol  ; aird 
after  twelve  hours’  digestion,  strained  and  filtered. 
What  is  left  behind  is  to  be  treated  by  the  remain- 
ing three  pounds  of  alcohol,  and  after  two  hours 
digestion,  again  strained  and  filtered.  The  two  por- 
tions of  liquor  are  to  be  mixed  together  and  distilled, 
so  as  to  obtain  on  the  one  hand  the  alcohol,  on  the 
other  the  alcoholic  extract.  This  is  to  be  combined 
with  an  ounce  of  isinglass  dissolved  in  an  infusion  of 
two  ounces  of  the  bark  of  mezereon,  and  a pound  and 
a half  of  water,  reduced  to  ten  ounces  by  gentle  evapo- 
ration. The  preparation  thus  terminated,  is  to  be 
rapidly  spread  with  a hair-pencil  upon  black  taffeta, 
which  is  afterwards  cut  into  pieces  for  use. — ( Gazctta 
Ecclcctica  di  Chimia,  Avril , 1839). 


urtica.  The  volatile  oil  of  mustard  seed  is 
perhaps  the  only  vegetable  epispastic  now 
employed.  It  is  remarkably  active  in  its 
operation. 

Mons.  Pigeaux  has  proposed  the  sudden 
combustion  of  a minute  quantity  of  spirit  of 
wine  as  a ready  means  of  effecting  instant  ve- 
sication. His  process  as  described  in  the  second 
volume  of  the  Bulletin  de  Therapeutique, 
p.  176,  is  the  following  : cut  a circular  patch 
of  linen,  cloth,  or  paper  of  the  requisite  size, 
imbue  it  thoroughly  with  spirit  of  wine,  and 
apply  it  accurately  to  the  skin,  previously 
shaved  if  necessary  ; pass  a lighted  match  ra- 
pidly along  it,  so  as  to  set  the  whole  on  fire  at 
one  and  the  same  moment.  The  flame  thus 
kindled  is  extinct  in  fifteen  seconds,  after 
which  the  epidermis  separated  from  the  cho- 
rion may  be  detached  either  with  the  point 
of  the  nail,  the  finger,  or  a bit  of  lint.  The 
circular  patch  which  had  been  soaked  in  spirit, 
appears  perfectly  dry  and  unscathed  after  the 
operation. 

MM.  Recamier  and  Trousseau,  have  ob- 
tained a prompt  vesication,  or  at  all  events  a 
prompt  and  complete  separation  of  the  cuticle, 
by  applying  to  the  skin  circular  layers  of  lint, 
soaked  in  a highly  concentrated  solution  of 
ammonia.  A compress  spread  with  an  oint- 
ment prepared  by  incorporating  equal  parts  of 
caustic  ammonia,  and  hog’s  lard,  answers  the 
same  purpose,  provided  it  be  fresh  made. 

We  find  the  following  notices  of  the  modes 
of  preparing  blisters  by  MM.  Bretonneau  and 
Trousseau,  as  well  as  that  of  Mr.  Johnson  in  a 
new  periodical  called  The  Chemist,  published 
by  Hastings. 

“ Blister  of  Bretonneau. — To  prepare  this 
blister,  oil  is  mixed  with  the  powder  of  can- 
tharides, in  such  a manner  as  to  give  it  the 
consistence  of  an  electuary.  A sheet  of  paper 
is  then  taken,  in  w'hich  is  cut  an  aperture  of 
the  size  and  form  to  be  given  to  the  blister  ; 
this  sheet  of  paper  is  then  stuck  upon  a piece 
of  adhesive  oil-cloth,  afterwards,  with  a spatula, 
is  spread,  in  the  circle  formed  by  the  sheet  of 
paper,  a layer  of  the  epispastic  mixture,  of  which 
the  thickness  should  not  exceed  one  or  two 
millimeters  ; the  sheet  of  paper  is  then  raised, 
and  in  this  manner  the  pomade  remains  upon 
the  oilcloth,  without  superfluity  and  accu- 
rately circumscribed. 

“ The  cantharides  are  then  covered  with  a 
piece  of  blotting-paper,  which  extends  be- 
yond them,  and  adheres  to  the  oil-cloth.  The 
oil-paper,  impregnated  with  cantharadine, 
penetrating  the  blotting-paper,  comes  in  con- 
tact with  the  skin,  and  these  blisters  join,  to 
an  extreme  activity,  all  desirable  cleanliness. 

“ Blisters  of  Mr.  Johnson. — Mr.  J ohnson  takes 
the  English  blistering  plaster  of  the  Pharma- 
copoeia and  when  it  is  spread  he  rubs  over  it 
a light  layer  of  the  oil  of  cantharides  in  ether. 

“ This  oil  is  that  which  serves  for  the  con- 
fection of  blistering  taflety  ; it  is  prepared  in 
the  following  manner,  according  to  the  new 
Pharmacopoeia. 

“ Powder  of  cantharides,  1000  gram.  2 liv. 
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“ Sulphuric  ether  a sufficient  quantity. 

“ Make  an  etherial  tincture  ofcantharides  by 
lixiviation  in  a movable  apparatus  ; distil  this 
tincture  to  drive  off  the  ether  ; and  a green, 
thick,  and  very  vesicant  oil  will  be  thus 
obtained. 

“ Blisters  thus  prepared  are  very  active  ; but 
M.  Trousseau  prefers  the  following  to  them  : 

“ Blisters  of  M.  Trousseau. — A piece  of  blot- 
ting-paper is  cut  of  the  form  and  size  of  the 
blister  that  is  desired  ; it  is  applied  upon  a 
sheet  of  diachylon  ; and  it  imbibes  some  drops 
of  the  extract  of  cantharides  by  ether,  and  it  is 
fixed  upon  the  skin  by  means  of  the  diachylon. 

“ M.  Trousseau  has  tried  comparatively  the 
action  of  different  blisters  ; he  has  found  that 
that  which  is  prepared  with  the  etherial  ex- 
tract of  cantharides  was  the  most  energetic  ; 
the  blisters  of  Bretonneau  came  next  before 
the  ordinary  blister,  and  even  the  English 
one. 

“ Another  advantage  which  M.  Trousseau 
found  in  his  blister,  is  that  of  being  very  port- 
able. ‘ Indeed,’  says  he,  ‘ I have  lightly  im- 
bibed with  the  etherial  extract  of  cantharides 
a sheet  of  blotting-paper,  which  I have  kept 
in  the  dressing  apparatus  of  the  hospital  in  the 
open  air  for  fifteen  days.  The  time  having 
expired,  I examined  it  ; on  its  surface  were 
seen  small  silky  needles  of  cantharadine  ; I 
applied  a blister  cut  from  this  sheet ; it  took 
effect  at  the  end  of  eight  hours.  You  will 
easily  agree,  that  for  our  brethren  who  prac- 
tise in  this  country,  and  who  are  obliged  to 
carry  medicaments  with  them,  it  will  be  espe- 
cially convenient  to  have  in  a pocket-book, 
and  under  cover,  a large  sheet  of  canthara- 
dised  blotting-paper,  from  which  will  be  cut 
blisters  as  large  as  may  be  desired.’ 

“ These  blisters  have  acted  in  the  space  of 
from  six  to  nine  hours  upon  two  women,  and 
from  seven  to  twelve  hours  upon  ten  men. 
The  mean  has  been  from  eight  to  nine  hours.” 

Boiling  water  has  been  occasionally  em- 
ployed as  a means  of  inducing  rapid  and  ex- 
tensive vesication.  A sponge  or  cloth  dipped 
in  the  liquid,  is  placed  upon  a surface  of  the 
skin,  equivalent  to  the  extent  of  vesication  we 
wish  to  obtain,  and  immediately  removed  to 
prevent  the  risk  of  producing  an  eschar.  Sir 
A.  Carlisle  has  proposed  the  momentary  appli- 
cation of  a spatula  heated  by  immersion  in  boil- 
ing water  ; a modification  which  may  be  reck- 
oned more  eligible  and  no  less  efficient. 

When  an  epispastic  remains  for  a certain 
time  in  contact  with  the  skin,  it  gives  rise  to 
a feeling  of  pricking  and  burning,  the  part  be- 
comes red,  tense,  and  tumid,  and  a quantity  of 
serum  being  effused  by  the  capillaries,  the  cuti- 
cle is  elevated  in  the  form  of  a vesicle.  The 
effect  induced  is  termed  “ revulsion,”  “ anti- 
spasis,”  or  “ derivation  and  it  is  said  by  Con- 
radi  (llandbuch  der  allgemeinen  Therapie, 
8.  91.)  to  be  exerted  “ when  a topical  conges- 
tion, or  stimulation,  or  other  affection  of  a part, 
leaves  that  part,  and  is  drawn  towards  another, 
and  usually  less  important  part.”  To  suppose 
that  blisters  act  solely  by  the  discharge  they 


create  is  erroneous.  It  is  the  counter-irrita- 
tion which  is  the  great  sanative  principle,  and 
this  may  be  obtained  without  vesication.  Begin 
observes  that  the  effect  of  blisters  is  to  elevate 
the  organic  actions  in  parts  to  which  they  are 
applied,  or  towards  which  their  action  is  di- 
rected, and  that  are  more  or  less  remote  from 
the  inflamed  organs.  So  that  independently 
of  their  revulsive  agency,  blisters  excite  the 
affected  capillaries,  and  act  in  the  same  sa- 
lutary manner  as  internal  tonics  and  stimu- 
lants. 

The  immediate  result  of  their  action  is  in- 
flammation generally  terminating  in  effusion, 
which  varies  in  degree  according  to  the  inten- 
sity of  the  agent  on  the  one  hand,  and  the  ir- 
ritability of  the  subject,  on  the  other.  If  too 
feeble,  we  have  rubefaction  only  ; if  too  power- 
ful, high  inflammation  and  suppuration. 

It  is  a singular  fact  that  vesication  may  be 
established  without  the  existence  of  animal 
sensibility.  The  author  of  the  article,  “ Vesi- 
catoire,”  in  the  Dictionnaire  de  Medecine  et 
de  Chirurgie  Pratiques,  instances  a case  where 
he  has  seen  it  completely  produced,  and  fol- 
lowed by  suppuration  on  the  thigh  of  a para- 
phlegic  subject  labouring  under  compression 
and  ramollissement  of  the  spinal  marrow. 
The  inferior  half  of  the  body  was  entirely  de- 
prived of  sensation  and  motion  ; the  patient 
did  not  feel  the  blister,  nevertheless  an  incon- 
tinence of  urine,  with  which  he  was  affected, 
was  replaced  by  a retention  of  urine,  which 
lasted  several  days. 

Blistering  has  been  resorted  to  in  the  treat- 
ment of  the  following  surgical  diseases. 

1 . In  acute  inflammation,  but  is  inadmissible 
before  antiphlogistic  means,  capable  of  modify- 
ing the  inflammation,  or  reducing  the  general 
febrile  state  have  been  employed. 

a.  In  inflammatory  affections  of  the  eye, 
and  palpebral  glands.  In  almost  all  cases 
will  it  be  found  useful  in  the  second  stage,  but 
more  particularly  in  the  rheumatismal  form  of 
ophthalmia.  In  strumous  ophthalmia,  espe- 
cially when  the  corneal  surface  is  affected,  and 
the  sensibility  is  from  this  cause  painfully  aug- 
mented, after  previous  evacuations,  counter- 
irritation, by  blistering  alternately  behind  the 
ear  and  the  nape  is  useful.  Blistering  the  nape 
is  likewise  advantageous  in  purulent  ophthalmia, 
after  depletion  ; as  also  in  catarrhal  ophthalmia, 
ophthalmia  tarsi,  retinitis,  and  in  abscess  of  the 
cornea.  In  iritis,  Mr.  Lawrence  is  of  opinion, 
that  blistering  often  adds  to  the  excitement, 
instead  of  lessening  it ; particularly  if  applied 
near  the  affected  organ.  As  a general  rule,  in 
active  inflammation,  blisters  should  never  be 
placed  nearer  to  the  eye  than  the  nape  of  the 
neck,  or  the  mastoid  region.  When  they  are 
applied  to  the  forehead,  temple,  or  side  of  the 
cheek,  observes  Mr.  Lawrence,  the  inflamed 
organ  may  be  included  within  the  sphere  of 
their  irritation,  with  aggravation  of  the  local 
symptoms,  and  prove  decidedly  injurious1. 

b.  In  inflammation  of  the  external  ear,  when 

1 A Treatise  on  Diseases  of  the  Eye,  p.  112. 
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of  a rheumatismal  character,  or  occurring  me- 
tastatically,  as  after  scarlatina.  In  internal 
ear-ache,  if  after  the  employment  of  blood- 
letting, and  other  active  means,  the  discharge 
continues,  with  dull  pain  deep  in  the  ear,  or  in 
the  site  of  the  mastoid  process,  the  applica- 
tion of  a blister  once  or  twice,  is  often  followed 
with  abatement,  and  ultimate  cessation  of  the 
discharge,  says  Dr.  Craigie.  While  in  otitis, 
blisters  have  been  found  to  aggravate  the  dis- 
ease, and  are  reported  to  have  produced,  in 
some  instances,  when  applied  for  a different 
purpose,  inflammation  of  the  auditory  tube. 

c.  In  inflammation  of  the  synovial  mem- 
brane of  joints,  blistering  is  advantageous,  but 
requires  to  be  often  renewed.  The  blister 
should  be  of  a considerable  size  ; and  if  the 
affection  be  deep-seated,  ought  to  be  applied 
so  as  to  embrace  the  sides  of  the  articulation, 
because  in  that  situation  the  capsule  is  covered 
only  with  a very  thin  aponeurotic  expansion, 
cellular  tissue,  and  skin.  Where  the  affection 
is  not  deep-seated  the  blister  is  frequently 
of  more  service,  according  to  Sir  Benjamin 
Brodie,  when  applied  at  a little  distance. 
For  example  ; if  the  synovial  membrane  of  the 
hip  be  inflamed,  the  blister  may  be  placed  on 
the  groin  and  nates  ; but  if  it  be  the  wrist- 
joint  which  is  affected,  on  the  lower  part  of 
the  fore-arm.  Under  this  treatment,  the  pain 
is  usually  relieved,  and  the  swelling,  in  a few 
days,  greatly  diminished.  Even  when  the 
tumour  is  solid,  arising  from  the  effusion  of 
coagulable  lymph,  it  will,  in  a considerable 
degree,  subside,  and  sometimes  be  entirely 
dispersed,  provided  the  lymph  has  not  become 
organized '.  However  beneficial  blistering 
may  be,  it  ought  never  to  be  employed  in  such 
cases  without  the  previous  abstraction  of 
blood,  except  where  the  signs  of  inflammation 
are  almost  null,  and  where  the  fluid  is  simply 
serum.  The  same  line  of  treatment  may  be 
pursued  in  inflammation  of  the  bursae  mucosae, 
and  of  the  membranes  forming  the  sheaths  of 
tendons,  in  the  early  stage  of  the  disease  pre- 
ceded by  leeches,  and  cooling  lotions,  as  also 
at  a more  advanced  period,  when  the  preter- 
natural secretion  of  fluid  continues  after  sub- 
sidence of  the  inflammation. 

d.  In  phlegmonous  erysipelas,  blistering  has 
been  recommended  by  a French  surgeon, 
M.  Petit  of  Lyons,  applied  over  the  centre  of 
the  blush.  It  is  said  to  favour  the  resolution 
of  the  inflammation  of  the  cellular  tissue1 2. 
MM.  Patissierand  Olivier  have  drawn  up  some 
observations  on  the  subject,  deduced  from  the 
hospital  practice  of  Dupuytrcn,  in  corroboration 
of  the  efficacy  of  the  practice  in  the  second 
period  of  the  disease.  The  presence  of  gastro- 
enteritic  symptoms  is  said  by  Lisfranc  to  be  a 
contra-indication  to  its  use. 

e.  In  inflammation  of  the  lymphatic  glands, 
and  more  especially  in  those  of  the  groin.  In 

1 Tieatisc  on  Diseases  of  the  Joints,  p.  3fl. 

2 The  effect  of  blisters  enveloping  an  entire  limb  in 
inflammation  of  the  absorbents  as  recommended  by 
M.  Velpeau,  has  been  already  noticed  in  the  article, 
Angkioleucitis. 


cases  of  torpid  bubo,  blistering  may  act  either 
in  preventing  the  formation  of  matter,  or  in 
promoting  its  absorption,  if  already  formed. 
I have  seen  patients  labouring  under  this  affec- 
tion, where  purulent  fluctuation  was  distinctly 
perceptible,  to  whom  a blister  was  applied, 
and  the  blistered  surface  subsequently  dressed 
with  lint,  soaked  in  a solution  of  sublimate 
(one  scruple  to  an  ounce  of  distilled  water). 
The  result  being  a gradual  transudation  of  the 
pus  through  the  skin,  and  a perfect  cure  in 
eight  or  ten  days. 

f.  In  chronic  catarrhal  inflammation  of  the 
bladder,  repeated  blistering  of  the  loins  some- 
times relieves  the  sense  of  internal  heat  and 
pain,  and  moderates  the  quantity  of  mucus 
discharged.  Care  must  be  taken,  however,  to 
guard  against  absorption  of  the  cantharadine  in 
such  cases. 

2.  In  paralytic  affections,  as  in  amaurosis, 
independent  of  organic  lesion,  the  use  of  blis- 
tering has  been  advocated  by  Dupuytren  and 
Guersent.  And,  certainly,  where  the  anti- 
phlogistic treatment,  and  a fair  trial  of  mer- 
cury have  failed  to  do  good,  blisters  may  be 
tried,  sometimes  as  temporary  irritants  only, 
in  others  as  irritants  and  drains.  Mr.  Law- 
rence recommends  a succession  of  blisters, 
applying  a new  one  to  a fresh  surface  every 
five,  six,  or  seven  days,  either  behind  the  ears, 
or  at  the  side  or  back  of  the  neck '.  Professor 
Rosas  of  Vienna,  advises,  in  what  he  denomi- 
nates amaurosis  torpida,  the  application  to  be 
made  to  the  outside  of  the  orbit,  or  over  the 
scalp  2. 

3.  Blisters  are  occasionally  employed  as  a 
preventive  measure  against  metastatic  abs- 
cess, and  also  for  promoting  the  maturation 
when  pus  is  already  formed.  They  afford 
likewise  a useful  drain  in  the  healing  up  of  old 
sores. 

Application. — Blisters  may  be  applied  to  any 
part  of  the  surface,  provided  its  epidermis  be 
moderately  thin.  The  precise  spot  depends  on 
the  indication  we  desire  to  fulfil.  If  the  part 
selected  be  covered  with  hair,  it  ought  to  be 
previously  shaven,  otherwise  vesication  is  im- 
perfect, and  the  subsequent  dressings  occasion 
needless  pain.  The  epispastic  material  may 
be  spread  on  adhesive  plaster,  or  leather,  but 
I am  disposed  to  consider  the  former  prefer- 
able ; and  after  being  applied  may  be  lightly, 
supported,  if  necessary,  with  the  turn  ot  a 
roller.  All  constriction  must  be  avoided,  as 
tending  to  impede  the  action  of  the  remedy. 
After  remaining  in  contact  for  six,  nine,  or 
twelve  hours,  according  to  circumstances,  it 
may  be  removed.  Should  it  not  have  pro- 
duced the  full  effect,  a complete  blister  will  be 
raised  by  covering  the  part  with  lint,  spreail 
with  fresh  cerate,  or  with  a soft  warm  poultice. 
The  patient  thus  escapes  the  irritant  action 
upon  the  neck  of  the  bladder,  which  is  apt  to 
follow  the  prolonged  application  of  the  can- 
tharides.  A great  improvement,  introduced 

1 Op.  cit.  p.  25.0. 

2 Lelire  von  den  Augcnkrankhcitcn,  p.  05. 
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by  M.  Brctonneau,  is  the  interposing,  between 
the  blister  anil  the  skin,  a single  sheet  of  fine 
tissue  paper,  through  which  the  vesicating 
principle  (cantharadine),  from  its  solubility  in 
oil,  easily  acts  ; and  all  the  evils  which  result 
from  the  absorption  of  the  cantharides  are  pre- 
vented. Strangury  scarcely  ever  occurs  ; and 
it  will  be  found,  that  in  many  cases  of  disease, 
this  mode  of  blistering  may  be  used  at  a much 
earlier  period  than  under  the  old  system.  It  is 
necessary  to  proceed  cautiously  with  blisters 
in  young  subjects  ; they  should  never  be  left 
on  longer  than  six  or  eight  hours,  and  never 
irritated  with  acrid  dressings.  Mr.  Lawrence 
mentions  his  having  seen  fatal  mortification  to 
ensue,  from  a neglect  of  these  precautions.  It 
should,  moreover,  be  borne  in  mind,  that  the 
operation  of  blisters  is  very  different  in  differ- 
ent individuals,  as  regards  their  susceptibility. 
The  irritation  and  discharge  of  an  efficient 
blister  as  big  as  a crown  will  sink  the  powers 
of  a delicate  female  for  days. 

Ifitbethe  intention  to  rouse  the  patient 
from  a state  of  profound  lethargy  or  coma,  we 
must,  after  incising  the  surface,  or  even  with- 
out this  precaution,  lay  hold  of  the  dead 
cuticle  and  remove  it  with  a brisk  pull.  Then 
the  pain  caused  by  the  contact  of  the  air,  and 
lint  with  the  denuded  nervous  papillae  of  the 
corium,  will  produce  a powerfully  stimulant 
and  revellent  effect.  When,  on  the  contrary, 
it  is  desirable  to  spare  the  feelings  of  the 
patient,  we  simply  incise  the  vesicle  in  a cir- 
cular manner  to  give  issue  to  the  accumulated 
serum,  and  place  gently  upon  the  shrivelled 
cuticle  a soft  compress  thinly  spread  with  fresh 
and  well  washed  lard  or  cerate,  which  may  be 
warmed  a little,  to  render  it  more  congenial. 
The  vesicle  being  thus  partially  evacuated,  we 
facilitate  the  discharge  of  the  remaining  fluid 
by  puncturing  the  unopened  portions  of  the 
epidermis,  and  proceed  as  described.  In  this 
way  the  dressing  is  accomplished  without 
annoying  the  patient.  Where  undue  com- 
pression has  been  employed,  or  the  patient 
nas  been  very  restless,  the  vesicle  will  be 
found  ruptured,  and  the  flaccid  epidermis 
separated  from  the  rete  mucosum  by  a layer 
of  concrete  albumen. 

The  oil-silk  dressing  may  be  used  with  ad- 
vantage for  blistered  surfaces.  An  American 
writer  has  suggested  the  use  of  finely  carded 
cotton,  which  has  also  been  found  to  answer 
well '. 

Although  intermittent  revulsion  be  more 
efficacious  than  permanent,  yet  there  are  par- 
ticular instances  in  which  it  is  expedient  to 
maintain  for  some  time  the  discharge  from  the 
blistered  surface.  For  this  purpose,  it  may  be 
dressed  twice  daily  with  the  ceraluin  sabince, 
or  unguentum  cantharidis.  The  latter  is  how- 

1 The  late  Dr.  Wm.  Young  of  Glasgow  was  in  the 
habit  of  applying  this  material.  He  assured  the  editor, 
that  if  the  blister  were  removed  when  rubcfaction  was 
produced,  and  the  cotton  then  applied,  the  vesication 
Would  follow  equally  well,  with  but  little  pain  com- 
paratively. In  blistering  young  subjects  he  always  had 
recourse  to  this  plan. 


ever  prone  to  excite  strangury  and  vesical 
irritation.  The  French  employ  paper  impreg- 
nated with  the  active  principle  of  mezereon 
( papier  epispastique  d garou  J ; and  a pharma- 
ceutical chemist  in  Paris,  named  Le  Perdriel, 
has  prepared  a kind  of  fine  oil-silk  imbued 
with  the  same  substance,  which  he  calls  his 
taffetas  epispastique.  For  the  first  dressing  the 
taffetas  is  to  be  smeared  over  with  a thin 
layer  of  cerate  or  fresh  butter,  but  this  may 
be  dispensed  with  afterwards ; it  should  ex- 
tend for  about  a quarter  of  an  inch  beyond 
the  secreting  surface,  and  be  renewed  once 
in  the  twenty-four  hours.  The  sore  ought 
neither  to  be  sponged  nor  wiped  dry.  Should 
it  become  torpid  and  covered  with  a whitish 
plastic  exudation,  a more  active  preparation  of 
the  mezereon  is  substituted  ; if,  on  the  other 
hand,  it  become  painful  from  any  cause,  as 
from  a blow,  the  exercise  of  two  great  pres- 
sure, or  irritant  unguents,  poultices  may  be 
applied  at  night,  and  the  oil-silk  dressing 
during  the  day. 

In  some  instances  the  secretion  becomes  so 
acid  as  to  corrode  the  margins  of  the  sore, 
which  enlarges  indefinitely,  and  is  attended 
with  lively  inflammation  and  intolerable  itching. 
Here  the  edges  of  the  sore  are  to  be  encircled 
with  a zone  of  fine  oil-silk,  while  the  centre 
of  the  sore  may  be  dressed  as  described.  By 
gradually  diminishing  the  size  of  the  aperture 
formed  by  the  zone  of  oil-silk,  we  can  pro- 
gressively suppress  the  discharge  ; a point  of 
some  importance  when  of  long  standing. 
When  that  is  superabundant,  we  have  merely 
to  pierce  a number  of  holes  in  the  taffetas,  so  as 
to  allow  its  absorption  by  the  compress,  which 
consists  of  very  soft,  smooth,  white  bibulous 
paper. 

When  luxuriant  granulations  form,  they 
may  be  kept  under  by  touching  them  with 
sulphate  of  copper  or  nitrate  of  silver,  or 
dusting  them  with  the  powder  of  calcined 
alum,  and  exercising  a slight  degree  of  pres- 
sure. 

In  the  event  of  sloughing,  an  excellent  plan 
is,  to  pencil  over  the  part  with  a solution  of 
silver  (gr.  x — 9i  to  the  Ji),  and  then  apply 
a warm  poultice,  as  much  pain  attends  the  ap- 
plication. To  obviate  gangrene,  fermenting 
cataplasms  are  to  be  employed,  the  patient  at 
the  same  time  being  supported  by  nutritious 
diet,  in  conjunction  with  quinine  and  diffusible 
stimulants. 

There  is  an  ingenious  contrivance  for  ban- 
daging, which  I have  3een  in  Paris.  It  con- 
sists of  a light  shield,  made  of  thin  plated 
metal,  or  gum-elastic  tissue,  to  one  side  of 
which  a band  of  the  caoutchouc  web  is  at- 
tached, provided  at  its  extremity  with  a clasp, 
which  fastens  to  the  other  side  of  the  shield. 
These  are  called,  according  to  the  part  to  which 
they  are  adapted,  serre-bras,  serrc-cuisses,  & c., 
and  are  used  to  contain  blisters,  issues,  &c. 

(. Alexander  TJre.') 

BLOOD-LETTING,  missio  sanguinis, 
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article  it  is  proposed  to  consider  the  different 
inodes  which  may  be  employed  for  the  abstrac- 
tion of  blood,  whether  from  the  arterial,  the 
venous,  or  the  capillary  system,  to  point  out 
the  effects  of  each  of  these  different  methods, 
the  various  circumstances  under  which  they 
may  be  advantageously  employed  in  the  treat- 
ment of  diseases,  and  likewise  the  best  methods 
of  performing  the  different  operations  for  blood- 
letting. 

Blood-letting,  or  the  abstraction  of  a portion 
of  blood  from  the  body,  is  one  of  the  most 
powerful  means  which  we  possess  for  the  cure 
and  relief  of  disease,  and  has  been  employed 
as  a therapeutic  agent,  since  a very  early  pe- 
riod of  the  history  of  the  healing  art.  The 
Egyptian  physicians,  we  are  told,  were  led  to 
adopt  it  from  observing  the  hippopotamus  on 
particular  occasions  come  out  of  the  river, 
trample  his  gigantic  feet  against  the  sharp  point 
of  some  broken  reed,  by  which  he  lacerated 
the  skin,  and  caused  a copious  bleeding.  We 
read  also  of  savage  tribes,  who,  when  afflicted 
with  feverish  disorders,  cause  a flow  of  blood  by 
lacerating  some  parts  of  the  skin  with  the  sharp 
edges  of  broken  shells.  It  is  easy  to  imagine 
how  mankind,  even  in  a very  rude  state,  must 
have  been  struck  with  the  immediate  relief  of 
painful  sensations  in  the  head  by  the  sponta- 
neous loss  of  some  blood  from  the  nose,  and 
of  disorders  in  the  chest  and  abdomen  being 
subdued  by  the  coughing,  vomiting,  or  purging 
of  blood.  No  rational  system  for  the  employ- 
ment of  blood-letting  was  however  established 
until  after  the  phenomena  accompanying  spon- 
taneous haemorrhages  were  noticed,  the  signal 
relief  which  they  afford  observed,  and  the  mis- 
chievous effects  of  their  suppression  well  un- 
derstood. The  abstraction  of  blood  has  since 
been  gradually  adopted  in  the  practice  of  me- 
dicine, and  though  various  opinions  have  been 
at  different  periods  entertained  as  to  the  cir- 
cumstances which  indicate  its  use,  and  the 
extent  to  which  it  may  be  employed,  yet  its 
utility,  w'hen  judiciously  resorted  to,  is  univer- 
sally admitted. 

As  the  blood  is  the  agent  on  which  the  action 
of  the  heart  depends,  alterations  in  its  quantity 
modifies  the  action  of  the  central  organ  of  the 
circulation,  and  hence  whenever  the  heart 
is  unusually  excited,  as  is  the  case  in  all 
the  inflammatory  diseases,  accompanied  with 
fever,  the  abstraction  of  a quantity  of  blood 
becomes  a powerful  means  of  subduing  its 
movements. 

A similar  effect  of  abstracting  blood  is  pro- 
duced in  local  inflammation,  wherein  the  action 
of  the  heart  is  not  disturbed  ; the  diminution  of 
the  quantity  of  the  blood  in  an  inflamed  part 
by  diminishing  the  stimulus  produced  by  that 
fluid,  causes  not  only  a temporary  subsidence 
of  the  over-distension  of  the  vessels,  but  checks 
their  future  increase,  and  thus  subdues  the  dis- 
eased action  of  the  vascular  system  in  the 
affected  part. 

The  abstraction  of  blood  from  any  part  or 
organ  where  there  is  a simple  congestion  or 
plethora,  affords  also  signal  relief,  by  permit- 


ting the  capillary  system  to  contract  and 
free  itself  from  the  surplus  quantity  of  the 
sanguineous  fluid.  It  is  also  had  recourse 
to  for  the  relief  of  some  diseases,  wherein 
changes  have  taken  place  in  the  qualities  of 
the  blood  itself. 

The  curative  effects  of  blood-letting,  what- 
ever be  the  explanation  given  of  them,  are 
strikingly  exemplified  by  the  beneficial  influ- 
ence derived  from  spontaneous  hcemorrhages. 
Indeed  the  most  powerful  means  which  we 
possess  for  the  cure  of  diseases,  produce  their 
good  effect  by  strictly  imitating  the  processes 
which  nature  herself  employs,  or  which  are 
resorted  to  by  the  vis  medicatrix  natures. 
Sickness,  vomiting,  purging,  perspiration,  are 
each  in  their  turn  artificially  produced  with 
the  view  of  subduing  diseases,  and  are  likewise 
those  very  means  which  are  employed  by  the 
system  itself  to  effect  similar  curative  pro- 
cesses. Examples  of  the  good  effects  derived 
from  spontaneous  heemotrkages,  may  be  observed 
in  several  parts  of  the  body.  Many  persons 
who  have  suffered  from  a congestion  of  blood 
in  the  head,  are  completely  relieved  by  the 
escape  of  some  blood  from  the  surcharged  ca- 
pillaries of  the  Schneiderian  membrane  ( epi - 
staxis).  Others  are  in  the  habit  of  losing,  and 
that  too  at  regular  periods,  a considerable 
quantity  of  blood  from  the  rectum  (the  heemor- 
rhoidee  flux),  an  event  which  seldom  fails  to  re- 
lieve some  disturbance  of  the  health  arising 
from  congestion  in  the  portal  system. 

Spontaneous  haemorrhages  also  take  place 
from  the  bronchi  ( haemoptysis ),  and  prove  the 
means  of  removing  congestions  in  the  thoracic 
viscera.  Blood  too  is  frequently  discharged  by 
the  bursting  of  varicose  cutaneous  veins,  and 
such  haemorrhages  are  always  more  or  less 
efficacious  in  removing  some  internal  malady. 
Even  in  malignant  diseases,  such  as  cancer  and 
fungus  haematodes,  occasional  haemorrhages,  to 
which  such  affections  are  liable,  though  as  in 
other  spontaneous  haemorrhage,  the  flow'  of 
blood  may  sometimes  be  unnecessarily  profuse, 
yet  the  depletion  often  has  a salutary  effect, 
relieving  the  congestion  of  the  vascular  system 
with  w hich  such  tumours  are  so  often  accompa- 
nied. The  same  relief  is  also  observed  to  take 
place  from  those  haemorrhages  which  so  fre- 
quently arise  from  sloughing  ulcers,  the  flow  of 
the  blood  subduing  that  violent  inflammation 
which  caused  the  sloughing  of  the  soft  parts. 
Beneficial  effects  likewise  follow  the  secondary 
heemorrkage,  which  so  frequently  occurs  after 
wounds  inflicted,  either  accidentally  or  in  the 
course  of  operations. 

Differences  in  the  effects  of  abstracting  arte- 
rial and  venous  blood.  Blood  may  be  ab- 
stracted either  from  the  arterial  ( arteriotomy ), 
the  venous  ( phlebotomy ),  or  the  capillary  sys- 
tems ( topical  blood-letting),  and  it  is  of  much 
practical  importance  to  consider  what  are  the 
differences  in  the  effects  of  these  different 
modes  of  blood-letting,  in  order  that  our  choice 
of  any  one  of  them  in  the  treatment  of  diseases 
may  be  the  more  judiciously  determined. 

It  may  be  expected  that  the  loss  of  a 


10 


BLOOD-LETTING. 


479 


pint  of  arterial  blood  will  produce  a different 
effect  on  the  circulation  from  that  of  an  equal 
quantity  of  venous  blood,  and  moreover,  that 
the  same  quantity  taken  from  the  capillary 
system,  will  produce  effects  different  both 
from  a venous  and  arterial  blood-letting,  for 
when  leeches  or  cupping  are  employed,  both 
venous  and  arterial  blood  will  be  at  the  same 
time  removed. 

The  chief  reasons  usually  given  for  opening 
an  artery  in  preference  to  a vein,  is  that  the 
blood  is  obtained  from  an  artery  more  promptly, 
in  a larger  quantity,  and  more  directly  from  the 
affected  part.  But  as  the  temporal  artery  is 
almost  the  only  vessel  upon  which  arteriotomy 
is  usually  performed,  we  know  little  of  the  cu- 
rative effects  produced  by  abstracting  arierial 
blood,  except  when  it  has  been  taken  from  that 
, vessel ; and  I have  generally  found,  and  I be- 
lieve this  coincides  with  the  experience  of 
many  others,  that  the  inflammatory  symptoms 
| recur  much  more  frequently  after  blood  has 
I been  removed  from  an  artery,  than  if  an  equal 
' quantity  had  been  taken  from  a vein. 

The  effects  of  opening  the  temporal  artery 
: in  puriform  ophthalmia,  or  conjunctival  inflam- 
| mation,  distinctly  shows  the  difference  in  the 
i effect  of  arterial  and  venous  depletion  in  the 
treatment  of  inflammation.  An  eye,  com- 
pletely injected  with  red  vessels,  will  be  sud- 
denly relieved  by  opening  the  temporal  artery, 
and  the  conjunctiva  will  become  quite  pale,  in- 
ducing one  to  suppose  that  the  inflammation  is 
subdued.  But  generally,  sooner  or  later,  even 
in  a few  hours,  the  redness  and  pain  return  ; 
whereas  had  a vein  in  the  arm  been  opened 
under  similar  circumstances,  and  an  equal 
quantity  of  blood  removed,  the  good  effects 
of  such  a blood-letting  would  have  been 
permanent. 

A little  reflection  may  assist  in  explain- 
ing how  this  difference  of  effect  is  produced. 
When  blood  is  abstracted  from  an  artery, 
there  is  an  immediate  diminution  in  the 
supply  of  blood  to  the  part  nourished  by 
that  artery  ; but  such  is  the  vigour  of  the 
anastomosing  branches,  that  the  supply  which 
is  thus  cut  off  is  very  quickly  restored. 
This  fact  is  confirmed  by  observation.  If 
a ligature  be  placed  upon  one  of  the  carotid 
arteries,  almost  immediately  the  temporal 
and  occipital  branches  of  the  carotid  of 
the  opposite  side  of  the  head  may  be  distin- 
I guished  through  the  integuments,  dilating, 
becoming  tortuous,  and  struggling,  as  it  were, 
to  circulate  an  additional  quantity  of  blood.  I 
was  first  led  to  make  this  remark  in  the  case  of 
a child,  on  one  of  whose  carotid  arteries  I had 
placed  a ligature  for  the  cure  of  a very  large 
nsevus  of  the  cheek.  Almost  immediately  after 
the  operation,  the  frontal,  temporal,  and  occi- 
pital arteries  of  the  opposite  side  of  the  head 
| began  to  enlarge,  increase  in  their  action,  be- 
| come  tortuous,  and  were  actively  employed 
in  performing  the  function  of  those  vessels 
whose  channels  had  been  obstructed.  Indeed 
i it  was  a knowledge  of  this  function  of  the  anas- 
j tomosing  branches  of  the  arterial  system  when 


a trunk  is  obliterated,  which  led  Hunter  to 
perform  the  “ high  operation”  for  popliteal 
aneurism.  The  same  interesting  phenomena 
are  exhibited  in  the  eye,  when  an  artery  on  the 
sclerotic  conjunctiva,  passing  into  a speck 
upon  the  cornea,  is  divided.  Vessels  con- 
veying red  blood  will  then  be  immediately 
perceived  stretching  across  the  cornea  from 
the  opposite  side,  to  supply  the  place  of  the 
vessel  which  had  been  destroyed. 

Whenever,  therefore,  the  supply  of  blood 
to  any  organ  is  diminished,  the  arterial  system, 
by  a wise  provision  of  the  economy,  the  vis 
conservatrix  naturce  makes  an  effort  to  throw 
blood  by  another  channel,  to  that  part  which 
has  been  deprived  of  its  natural  quantity,  and 
thus  the  action  of  the  heart  and  arteries  must 
be  more  or  less  increased.  But  the  abstraction 
of  blood  from  a vein  is  followed  by  no  such  in- 
creased action  of  the  heart  and  arteries  ; there 
is  no  local  diminution  in  the  supply  of  arterial 
blood,  no  effort  made  by  the  arteries  to  supply 
the  place  of  the  venous  blood  which  has  been 
removed.  On  the  contrary,  the  diminished 
supply  of  venous  blood  to  the  heart,  by  the 
operation  of  phlebotomy,  will  have  the  effect 
of  diminishing  the  vigour  of  the  heart’s  action, 
and  consequently  that  of  the  whole  arterial 
system. 

There  is,  therefore,  an  important  difference 
between  the  changes  which  take  place  in  the 
action  of  the  vessels  of  a part,  when  blood  has 
been  taken  from  an  artery  and  from  a vein  ; and 
one  proof  that  the  abstraction  ofvenous  blood  is 
the  most  useful  in  the  cure  of  disease  is,  that 
in  those  natural  or  “ spontaneous  haemorrhages” 
which  are  so  salutary,  such  as  those  from  the 
nose  and  hasmorrhoidal  vessels,  the  blood  which 
is  discharged  appears  to  be  chiefly  venous. 
Where  leeches  and  cupping  are  had  recourse 
to,  it  no  doubt  happens  that  they  remove  both 
arterial  and  venous  blood  at  the  same  time  ; 
but  the  circumstances  under  which  these  ope- 
rations are  performed,  do  not  furnish  us  with 
any  opportunity  of  discriminating  the  compa- 
rative effects  of  the  abstraction  of  venous  and 
arterial  blood. 

LOCAL  AND  GENERAL  BLOOD-LETTING. 

When  blood  is  abstracted  from  an  artery,  or 
from  a vein,  it  is  called  general  blood-letting  ; 
and  if  it  be  removed  by  leeches  or  cupping,  it  is 
called  local  or  topical  bloodletting.  This  dis- 
tinction is  highly  useful  for  practical  purposes, 
though,  strictly  speaking,  it  may  not  be  deemed 
physiologically  correct,  for  it  is  evident  that  a 
local  bloodletting  may  be  carried  to  such  an 
extent  as  to  influence  the  whole  system,  and 
that  a general  blood-letting  may  produce  on 
the  disease  of  a particular  part  all  the  effects 
of  a local  bleeding. 

Blood-letting  has  also  been  denominated 
derivative  and  revulsive;  terms  employed  to 
denote  particular  effects,  which  are  produced 
by  the  abstraction  of  blood  according  to  the 
different  methods  of  performing  the  operation. 
It  is  called  derivative,  when  the  blood  is  re- 
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moved  from  the  immediate  vicinity  of  a dis- 
eased organ,  and  revulsive,  when  the  blood  is 
removed  from  vessels  situated  at  a distance 
from  the  diseased  part,  such  as  by  leeches 
applied  to  the  feet,  in  affections  of  the  head, 
chest,  or  abdomen. 

Local  blood-letting. — Strictly  speaking,  there 
are  few  parts  of  the  body  from  which  blood 
can  be  abstracted  locally,  for  blood  taken  by 
leeches  or  cupping  from  the  integuments 
covering  a diseased  organ,  often  comes  from 
vessels  which  are  not  ramifications  of,  and 
have  no  direct  communication  with,  the  vessels 
of  the  diseased  organ.  Thus,  blood  taken  from 
any  of  the  branches  of  the  external  carotid,  as 
the  temporal  arteries  in  the  treatment  of  dis- 
eases of  the  encephalon,  cannot  be  considered 
as  local  bleeding,  from  the  distant  and  circuit- 
ous connexion  those  vessels  have  with  the  in- 
ternal carotids.  Neither,  for  like  reasons,  can 
blood  taken  from  the  parietes  of  the  chest  or 
abdomen,  be  considered  as  strictly  local  bleed- 
ing in  affections  of  the  thoracic  or  abdominal 
viscera.  The  opening  of  a vein  in  the  arm 
abstracts  blood  more  directly  from  the  jugular 
veins  and  encephalon,  as  well  as  the  superior 
and  inferior  cavae,  than  leeching  or  cupping 
the  integuments  of  the  temples,  forehead, 
thorax,  or  abdomen.  General  bleeding  is, 
therefore,  a more  local  mode  of  taking  away 
blood  in  the  treatment  of  various  affections  of 
the  brain,  and  of  the  thoracic  and  abdominal 
viscera,  than  that  which  is  usually  resorted  to, 
and  commonly  considered,  as  local  blood- 
letting. 

Local  or  topical  bleeding,  strictly  so  called, 
can,  indeed,  be  employed  only  on  a few  organs, 
and  in  a few  parts  of  the  body.  In  the  treat- 
ment of  diseases  within  the  cranium,  topical 
bleeding  can  be  accomplished  by  taking 
blood  from  the  ethmoidal  vessels,  or  from 
the  frontal  vessels,  both  of  which  come 
from  the  encephalon.  It  may  be  also  taken 
from  the  vessels  behind  the  mastoid  pro- 
cess of  the  temporal  bone,  the  artery  being 
a branch  of  the  occipital,  which  goes  to 
the  dura  mater,  and  the  veins  communicating 
directly  with  the  lateral  sinus.  As  the  frontal 
artery  is  a ramification  of  the  ophthalmic,  and 
as  the  ophthalmic  artery  comes  from  the  inter- 
nal carotid;  and  passes  through  the  orbit  to 
reach  the  forehead,  blood  taken  from  that 
vessel,  must  be,  strictly  speaking,  a more  local 
bleeding  in  diseases  of  the  head  and  globe  of 
the  eye,  than  blood  taken  from  the  temporal 
artery — the  temporal  artery  being  a branch  of 
the  external  carotid. 

On  this  account,  in  diseases  of  the  head,  as 
well  as  in  diseases  of  the  eye,  more  particu- 
larly those  affecting  the  internal  parts  of  the 
globe,  leeches  applied  on  the  frontal  vessels, 
give  much  more  relief  than  can  be  obtained 
by  abstracting  an  equal  quantity  of  blood  from 
the  temporal  vessels,  by  leeches  applied  to  the 
temples. 

Leeches  applied  to  the  septum  of  the 
nose,  may  also  be  considered  as  a local  bleed- 
ing in  diseases  of  the  encephalon,  for  in  such 


cases  the  blood  comes  from  the  ethmoidal 
vessels,  which  are  branches  of  the  internal 
carotids,  which  pass  through  the  cribriform 
plate  of  the  ethmoid  bone,  and  ramify  on  the 
Schneiderian  membrane.  I have  frequently 
known  cases  of  affections  of  the  head,  which, 
after  resisting  general  bleeding,  and  also  the 
application  of  leeches  on  the  head,  were  in- 
stantly relieved  by  the  escape  of  even  a few 
drops  of  blood  from  the  nose.  The  effect  of 
losing  a small  quantity  of  blood  locally,  is,  in- 
deed, often  surprising.  Of  this  I might  give 
some  remarkable  illustrations.  An  instance  of 
this  kind  occurred  in  a lady,  who,  after  em- 
ploying local  and  general  bleeding  for  a dis- 
order in  her  head, applied  to  an  itinerant,  cele- 
brated for  curing  headachs.  He  introduced 
an  instrument  into  the  nose,  by  which  he 
wounded  the  Schneiderian  membrane,  and  pro- 
duced a flow  of  blood  ; and  the  evacuation 
which  followed,  completely  cured  the  head- 
achs. It  was  in  a case  of  this  kind  that  Galen 
acquired  much  renown,  by  prognosticating 
that  a person  would  have  a flow  of  blood  from 
the  nose,  by  which  the  affection  of  the  head 
would  be  relieved  *. 

I have  had  many  opportunities  of  testing 
the  comparative  advantages  of  the  different 
methods  of  abstracting  blood  locally  in  affec- 
tions of  the  head  ; and  I am  fully  persuaded 
that  the  application  of  leeches,  on  the  lining 
membrane  of  the  nose,  is  to  be  preferred  in 

1 The  good  effect  of  the  application  of  leeches  on  the 
Schneiderian  membrane  may  be  illustrated  by  nume- 
rous examples.  A lady  had  long  suffered  from  head- 
achs. I advised  leeches  to  be  applied  within  the  nose. 
One  was  accordingly  applied  on  each  side  of 
the  septum,  and  the  headachs  were  permanently 
relieved. 

Another  lady,  after  severe  mental  affliction,  com- 
plained of  uneasiness  in  the  head,  for  which  blood- 
letting was  employed.  She  had  frequent  returns  of 
the  headach,  and  was  always  relieved  by  depletion, 
leeches  being  sometimes  applied  behind  the  ear,  on  the 
temples,  or  on  the  feet.  On  one  occasion,  when  a sense 
of  fulness  continued  in  the  frontal  region,  even  after 
the  usual  means  had  been  resorted  to,  I advised  her 
to  apply  a couple  of  leeches  to  the  nasal  septum,  and 
the  bleeding  had  the  happy  effect  of  completely  reliev- 
ing her  head.  Subsequently  she  had  occasional  re- 
turns of  headach,  and  she  found  that  a small  bleeding 
from  the  nose  never  failed  to  give  a more  decided  re- 
lief than  she  had  ever  obtained  from  any  other  mode  of 
blood-letting. 

A young  girl  had  suffered  from  pain  in  the  forehead 
for  upwards  of  a twelvemonth.  It  varied  in  degree, 
but  never  ceased  altogether.  Her  countenance  was 
pale  and  languid,  and  the  integuments  covering  the 
lachrymal  sac,  and  conjunctiva,  of  the  same  side,  were 
much  inflamed.  Besides  purgatives  she  had  leeches  ap- 
plied twice  behind  the  ears,  but  without  obtaining  relief. 
One  was  soon  after  applied  on  the  nasal  septum,  and 
repeated  six  times,  at  short  intervals.  The  last  leech 
caused  a bleeding,  which  continued  for  twenty-four 
hours,  after  which  she  never  again  suffered  from  head- 
achs, her  general  health  wa3  completely  restored,  and 
the  local  inflammation  subdued.  It  is  worthy  of  re- 
mark here,  that  the  quantity  of  blood,  which  sometimes 
flows  from  the  bite  of  a single  leech,  when  applied  to 
the  septum  of  the  nose  is  very  considerable  ; so  much 
so,  that  I never  recommend  more  than  one  to  be  ap- 
plied at  once;  and  should  the  loss  of  blood  be  insuffi- 
cient, another  leech  can  then  be  used  on  the  opposite 
side. 
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most  cases,  especially  where  the  uneasiness  in 
the  head  is  limited  to  the  frontal  region.  In 
some  cases  of  chronic  inflammation  of  the  eye, 
and  inflammatory  affections  of  the  lachrymal 
sac,  I have  repeatedly  advised  leeches  to  be 
applied  alternately  on  the  nasal  septum,  and 
on  the  skin  adjoining  the  inflamed  sac,  in  order 
that  the  effects  of  each  method  might  be  fairly 
compared.  Almost  invariably  the  result  has 
been  a decided  preference  to  the  abstraction 
of  the  blood  from  the  nose.  The  continuity 
of  the  mucous  membrane,  which  lines  the  nose 
with  that  of  the  lachrymal  organs,  and  the 
free  inosculation  of  their  vessels,  will  explain 
the  advantages  to  be  derived  from  this  prac- 
tice in  inflammatory  affections  of  the  lachry- 
mal sac. 

In  some  cutaneous  diseases  of  an  inflamma- 
tory character,  and  where  the  integuments  of 
the  nose  are  chiefly  affected,  the  application  of 
leeches  to  the  septum  may  often  be  beneficially 
resorted  to '. 

Leeches  applied  behind  the  ears  are  well- 
known  to  relieve  affections  of  the  head,  a prac- 
tical fact,  satisfactorily  explained  by  the  com- 
munication of  the  vessels  of  the  integuments 
behind  the  ear,  with  those  of  the  encephalon. 
Immediately  behind  the  mastoid  process, 
and  near  where  the  temporal  and  parietal 
hones  unite,  is  situated  the  mastoid  foramen, 
through  which  passes,  sometimes,  an  artery, 
and  always  a large  vein  ; the  artery  is  a branch 
of  the  occipital,  and  goes  to  the  dura  mater, 
and  the  vein  comes  directly  from  the  lateral 
sinus. 

In  the  treatment  of  some  forms  of  ophthalmia, 
scarifying  the  conjunctiva,  or  applying  leeches 
thereon,  is  a useful  mode  of  abstracting  blood 
locally,  the  good  effects  of  which,  wrhen  other 
modes  of  depletion  have  been  employed,  are 
very  striking. 

Leeches  applied  to  inflamed  gums,  give 
great  relief,  as  they  also  do  when  applied  to 
the  mucous  membrane  of  the  vagina  in  cases 
of  inflammation  of  the  uterine  organs. 

Bleeding  in  the  jugular  veins  is  also  a most 
useful  operation  to  effect  a local  blood-letting 
in  affections  of  the  head,  particularly  in  chil- 
dren, where  leeches  applied  to  the  neck  are 
often  dangerous,  and  where  the  veins  of  the 
arm  cannot  be  opened.  For  a like  reason,  a 
“ necklace”  of  leeches,  applied  immediately 
below  the  chin,  has  been  much  recommended 
by  Dr.  Veitch,  in  order  to  relieve  inflamma- 
tory affections  of  the  head. 

The  beneficial  effects  of  local  bleeding  may 
also  be  observed  when  an  incision  is  made  into 
an  inflamed  part.  We  often  find,  that  extra- 
ordinary relief  is  produced  by  the  escape  of 
the  blood  which  flows  from  an  incision  made 
through  the  inflamed  integuments  covering  an 

| A lady,  the  integuments  of  whose  nose,  and  the 
adjoining  portions  of  the  cheek  had  become  red,  and 
covered  with  tubercles  ( acne  rosacea ),  accompanied 
with  a dull,  and  almost  constant  pain  in  the  frontal  re- 
gion, was  completely  relieved  by  the  repeated  applica- 
tion of  a single  leech  to  the  nasal  septum,  one  of 
which,  according  to  her  own  estimation,  produced  a 
discharge  of  no  less  than  half  a pint  of  blood. 
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abscess,  and  that  too  under  circumstances 
where  the  accompanying  symptoms  would  not 
have  indicated  the  propriety  of  abstracting 
blood  in  any  other  mode.  The  beneficial 
practice  of  making  very  free  incisions  through 
the  integuments  in  cases  of  erysipelas  is  also 
to  be  explained  on  the  same  principle,  and  the 
common  practice  of  laying  open  sinuses  while 
the  adjacent  parts  are ‘in  a state  of  inflamma- 
tion, owes  its  good  effects  entirely  to  the  pro- 
fuse bleeding  which  follows  the  incision.  On 
this  point  Parry  has  an  observation,  the  truth 
of  which  is  receiving  constant  confirmation, 
“ that  the  arteries  of  an  inflamed  part,  if  cut, 
will  bleed  longer  than  others  of  the  same 
size.” 

Similar  good  effects  may  be  observed  from 
the  flow  of  blood  which  takes  place  when  a 
free  incision  is  made  through  the  inflamed  in- 
teguments of  a finger  affected  with  whitlow,  and 
likewise  by  dividing  the  gums  during  dentition. 

But  independently  of  relief  from  the  loss  of 
blood,  why  should  we  not  anticipate  as  great 
an  alleviation  from  the  discharge  of  the  serum, 
or  sero-coagulable  matter  effused  into  the  cel- 
lular tissue  of  an  inflamed  part,  as  from  the 
discharge  of  the  matter,  when  it  has  become 
purulent  ? It  seems  to  me  a point  worthy  to 
be  considered,  whether  in  phlegmonous  cases 
it  would  not  be  much  more  advantageous — in 
many  instances  of  inflammation  where  there  is 
no  rational  expectation  of  preventing  suppu- 
ration— to  make  a free  incision  through  the 
inflamed  integuments  at  an  early  period,  and 
before  any  pus  has  been  formed.  The  evacu- 
ation of  the  sero-coagulable  fluid  effused  in 
the  cellular  tissue,  and  deposited  there  pre- 
viously to  its  conversion  into  purulent  fluid, 
along  with  the  profuse  discharge  of  blood 
from  the  incision  made  in  the  integument, 
might  produce  not  only  great  relief  from  pain, 
but  limit  and  check  the  progress  of  the  inflam- 
mation. 

A girl  had  a large  inflammatory  swelling  on 
the  ulnar  aspect  of  the  arm,  which  was  ex- 
tremely hard  and  painful  to  the  touch,  and  the 
integuments  were  of  a bright  scarlet  colour. 
Though  no  fluctuation  could  be  distinguished, 
I was  persuaded  that  by  freely  dividing  the 
skin  she  must  be  saved  a protracted  suffering. 
I,  therefore,  made  a free  incision  through  the 
middle  of  the  tumour.  It  bled  most  profusely, 
and  I could  not  detect  the  escape  of  any  puru- 
lent fluid  with  the  blood.  A poultice  was  ap- 
plied, the  inflammation  and  pain  were  almost 
immediately  subdued,  and  the  wound  granu- 
lated and  healed  rapidly. 

I have  often  witnessed  beneficial  effects 
from  the  local  bleeding  which  takes  place  after 
operations,  though  great  pains  are  generally, 
and  often  injudiciously,  taken  to  arrest  it.  I 
have  frequently  had  occasion  to  observe  the 
good  effects  which  the  loss  of  even  very 
considerable  quantities  of  blood  during  opera- 
tions has  in  preventing  subsequent  febrile 
symptoms  and  local  inflammations.  But  it 
may  be  here  noticed,  that  whatever  quantity 
has  been  lost  during  an  operation,  however 
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carefully  the  patient  has  been  prepared  before 
the  operation,  however  careful  the  surgeon 
may  have  been  in  securing  with  a ligature 
every  bleeding  vessel ; still,  more  or  less  inflam- 
matory action,  accompanied  by  fever,  may  su- 
pervene, and  a haemorrhage  from  the  wound 
take  place.  Under  such  circumstances  little 
need  be  feared  from  the  bleeding  ; and  before 
tying  the  bleeding  vessel,  it  will  be  wise  either 
to  have  the  wound  exposed,  and  to  allow  a 
sufficient  oozing  to  check  the  inflammation 
and  the  accompanying  febrile  symptoms,  or  to 
take  some  blood  from  a vein  in  the  arm,  for 
the  same  purpose. 

I removed  the  greater  portion  of  the  lower 
jaw  of  a young  woman,  who  was  so  deluged  in 
blood  that  bystanders  conceived  her  recovery 
to  be  almost  impossible.  She  remained  many 
hours  in  a state  of  syncope,  but  I avoided  there- 
fore giving  her  any  stimulants,  in  the  hope  that 
the  fearful  wound  would  not  inflame,  and  be 
the  more  likely  to  heal  by  adhesion.  But  not- 
withstanding all  precautions,  in  a few  days  she 
became  hot  and  feverish,  and  blood  issued 
from  a corner  of  the  wound.  I used  no  means 
to  arrest  it,  and  it  stopped  after  a few  ounces 
were  discharged,  completely  alleviating  all  the 
inflammatory  symptoms. 

Whenever,  therefore,  there  is  any  likelihood 
of  secondary  haemorrhage  from  a wound,  it  is 
of  great  importance  not  to  be  too  hasty  in 
dressing  it  by  applying  plasters  and  bandages, 
so  that  if  any  bleeding  should  take  place,  all 
the  pain  and  alarm  ot  undressing  the  wound 
are  avoided,  and  the  bleeding  vessel  can,  if 
necessary,  be  easily  secured. 

Local  Bleeding ; when  to  be  employed.— In 
the  treatment  of  those  injuries  and  diseases 
wherein  blood-letting  is  to  be  employed,  it  is 
of  great  consequence  to  have  impressed  on 
the  mind  some  rules  to  enable  us,  on  all  occa- 
sions, to  make  choice  of  local  or  general  blood- 
letting. Now  it  will  be  found  an  excellent 
rule,  always  to  employ  general,  in  preference 
to  local  blood-letting,  in  such  cases  of  local 
disease  or  injury  as  are  attended  with,  or  have 
created,  a disturbance  of  the  general  system. 
Whereas,  local  bleeding  ought  to  be  employed 
in  preference  when  local  symptoms  only  exist ; 
any  general  symptoms,  had  they  been  present, 
having  been  subdued  by  previous  general 
bleeding.  A person,  for  instance,  receives  a 
blow  upon  the  head,  which  creates  a good 
deal  of  symptomatic  fever.  He  is  bled  more 
or  less  profusely  at  the  arm,  and  until  the 
febrile  symptoms  are  subdued.  A good  deal 
of  inflammation  of  the  integuments,  however, 
still  continues,  to  remove  which  leeches  may 
be  judiciously  applied.  The  same  observation 
may  be  made  in  the  treatment  of  almost  every 
injury  and  disease,  in  which  bleeding  is  neces- 
sary. The  most  frequent  error  committed  in 
the  treatment  of  those  diseases  which  require 
blood-letting,  is,  that  local  bleeding  is  employed 
where  general  bleeding  ought  to  have  been 
preferred.  The  reverse  practice  is  seldom 
adopted  ; and  there  seems  always  a disposition 


both  in  patients  and  in  medical  men,  to  eco- 
nomise blood,  venesection  being  unfortunately 
considered  a much  more  serious  operation  than 
the  application  of  leeches  ; hence  leeches  are 
often  injudiciously  preferred.  In  many  in- 
stances of  persons  who  have  repeatedly  lost 
blood,  from  having  commenced  with  local,  in 
place  of  general  bleeding,  the  consequence 
is  not  only  that  the  disease  is  not  so  soon 
checked  as  if  a copious  general  bleeding  had 
been  employed  in  the  first  instance,  but  from 
the  necessity  of  resorting  to  a frequent  repeti- 
tion of  local  and  general  bleeding  afterwards, 
the  whole  quantity  abstracted  greatly  exceeds 
what  would  have  been  required  for  the  cure 
of  the  disease,  had  the  treatment  commenced 
with  an  adequate  venesection. 

Leeches  are  in  a more  especial  manner  pre- 
ferable to  general  bleeding  in  all  cases  of  local 
injury,  before  the  accession  of  fever.  When  a 
part  is  bruised,  the  whole  frame  receives  a 
shock  in  proportion  to  the  severity  of  the 
accident,  and  no  sooner  does  the  system  re- 
cover, and  reaction  take  place,  than  the  bruised 
part  becomes  more  or  less  tense  and  painful, 
which  symptoms  indicate  the  commencement 
of  inflammation.  If  in  this  state  a sufficient 
number  of  leeches  be  applied  to  the  parts,  the 
inflammation  will  be  immediately  subdued ; and 
if  they  be  again  and  again  applied,  without 
delay,  and  in  numbers  proportionable  to  the 
severity  of  the  injury  whenever  there  is  any 
return  of  pain  and  swelling,  the  inflammatory 
symptoms  are  completely  held  in  check,  and 
all  the  evils  of  the  accident  are  averted. 

A gentleman  fell  from  his  horse,  and  severely 
bruised  the  elbow-joint,  and  surrounding  soft 
parts.  Leeches  w'ere  employed  immediately 
after  he  recovered  from  the  shock  occasioned 
by  the  injury,  which,  along  with  fomentations 
and  poultices,  afforded  great  relief ; but  when- 
ever the  bleeding  ceased,  pain  and  a feeling  of 
tension  returned.  More  leeches  were  then 
applied,  and  were  repeated  whenever  the 
bleeding  from  the  preceding  wounds  ceased, 
and  the  pain  returned  ; so  that  in  four  days 
preceding  one  hundred  and  eighteen  leeches 
were  applied.  In  this  manner,  and  on  this 
principle,  have  I,  by  the  repeated  applica- 
tion of  leeches,  kept  up  a constant  oozing 
of  blood  from  injured  parts,  until  every  inflam- 
matory symptom  has  been  completely  checked 
and  subdued. 

When  this  system  of  treatment  is  not  em- 
ployed early,  almost  immediately  after  the 
effects  of  the  shock  have  passed  away,  and 
time  is  given  to  the  inflammatory  symptoms 
and  a febrile  disturbance  of  the  system  to  su- 
pervene, then  the  treatment  must  commence 
with  general  bleeding,  conducted  on  the  prin- 
ciples which  I shall  afterwards  endeavour  to 
point  out. 

Local  bleeding,  when  employed,  even  when 
there  has  not  been  any  unnecessary  delay,  after 
the  infliction  of  an  injury,  is  not  always  suf- 
ficient to  prevent  the  accession  of  febrile  symp- 
toms, especially  when  the  injury  has  been 
severe,  and  the  injured  parts  have  an  important 
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function  to  perform.  Hence  it  is  a useful 
practical  rule  to  follow,  that,  whenever  in  any 
case  of  injury,  local  bleeding  is  not  sufficient 
to  check  the  accession  of  fever,  general  blood- 
letting ought  to  be  unhesitatingly  adopted. 

If,  besides  a bruise,  the  soft  parts  are 
wounded,  the  subsequent  haemorrhage  often 
goes  far  in  checking  the  approach  of  inflam- 
mation ; and  hence,  when  recent  wounds  have 
bled  freely,  and  when  they  have  not  been  sub- 
sequently irritated  by  dressings  and  bandages, 
inflammatory  symptoms  seldom  ensue,  nor  does 
any  local  or  general  blood-letting  become 
necessary. 

Leeches,  cupping,  and  scarification,  it  has 
been  already  mentioned,  are  the  different  me- 
thods of  local  bleeding,  and  each  of  these 
modes  of  abstracting  blood  has  both  its  ad- 
vantages and  disadvantages,  and  is  applicable 
to  particular  states  of  disease. 

Leeches  are  found  to  be  by  far  the  most 
eligible  mode  of  local  blood-letting  in  the 
generality  of  cases ; not  only  because  they  pro- 
cure the  necessary  quantity  of  blood  from  the 
parts  where  the  application  of  cupping-glasses 
would  cause  great  pain  and  irritation,  but  also 
i because,  from  the  great  dexterity  required  to 
perform  the  operation  of  cupping,  it  is  seldom 
well  done,  and  cannot  be  commanded  in  situa- 
i tions  and  at  times  when  leeches  can  easily  be 
procured. 

In  the  application  of  leeches,  it  is  important 
to  be  aware  that  the  bleeding  from  their  wounds 
is  never  in  the  ratio  of  the  number  applied  ; 
and  it  is  surprising  to  find  three  or  four  leeches 
bleed  as  much  on  one  occasion,  as  at  least 
double  the  number  on  another.  Usually,  when 
many  are  applied,  the  blood  flows  most  freely 
from  a limited  number  of  the  wounds,  and 
these  continue  to  bleed  long  after  the  bites  of 
the  others  have  ceased.  This  probably  depends 
on  the  principal  vessels  supplying  the  part  on 
which  the  leeches  are  applied  being  wounded, 
and  those  wounds  which  happen  to  be  made 
nearest  the  heart  bleeding  more  than  those  in 
the  more  remote  branches.  The  bleeding,  too, 
from  leeches  varies  much  in  quantity,  not  only 
according  to  the  state  of  the  circulating  system 
generally,  but  also  according  to  the  degree  of 
inflammation  or  congestion  in  the  part  where 
they  are  applied.  The  difference  in  the  bleed- 
ing from  the  same  number  of  leeches  on  the 
same  part  at  different  times,  is  very  remark- 
able ; the  quantity  diminishing  as  the  fulness 
1 of  the  vessels  is  diminished. 

Leeches  bleed  very  differently  at  different 
j seasons  and  in  different  states  of  the  atmo- 
j sphere.  We  should  also  bear  in  mind,  when 
I comparing  the  effects  of  cupping  and  leeches, 
that  advantages  are  derived  from  the  long- 
! continued  fomentation  of  the  affected  parts  to 
which  the  leeches  have  been  applied,  as  well 
as  from  the  soothing  influence  of  a poultice, 
i which  ought  always  to  be  used  after  the  fomen- 
; tations. 

One  disadvantage  of  the  use  of  leeches  is 
the  difficulty  of  always  regulating  the  extent 
| of  the  bleeding  ; but  I have  already  observed. 


that  the  discharge  from  their  bites  usually  de- 
pends on  the  degree  of  congestion  of  the  ves- 
sels of  the  part  to  which  they  are  applied,  and 
that  they  seldom  bleed  more  than  is  requisite. 
When  it  becomes  desirable  to  put  a stop  to  the 
bleeding,  this  can  in  most  cases  be  readily 
effected  by  simply  exposing  the  surface  of  the 
part  to  the  external  air,  and  allowing  the  blood 
in  the  orifices  to  coagulate.  The  usual  prac- 
tice of  applying  compresses  and  bandages,  and 
heaping  them  on  in  proportion  to  the  activity 
of  the  bleeding,  tends  to  promote,  instead  of 
checking  the  flow  of  blood. 

Early  one  morning  I was  sent  for  to  visit  a 
lady  who  had  violently  sprained  her  wrist  on 
the  preceding  day,  and  for  which  she  had  ap- 
plied leeches.  They  had  bled  freely  all  the 
evening,  and  so  profusely  during  the  night, 
that  a variety  of  styptics,  compresses,  and 
bandages  were  used,  but  without  arresting  the 
haemorrhage.  The  patient  being  alarmed,  it 
was  expedient  to  arrest  the  bleeding,  and 
scarcely  had  the  bandages  and  compresses 
been  removed,  all  of  w'hich  were  soaked  in 
blood,  and  the  hand  and  arm  exposed  to  the 
cool  air,  than  the  flow  of  blood  began  to 
diminish,  and  in  a few  minutes  was  completely 
stopped. 

When  this  simple  means  is  not  sufficient, 
the  bleeding  from  a leech-bite  can  usually  be 
stopped  by  applying  a small  compress  not 
larger  than  a finger-nail,  and  consisting  of 
several  folds  of  lint,  directly  upon  the  bleed- 
ing orifice,  on  which  such  a degree  of  pressure 
is  to  be  made  with  the  point  of  only  one  finger 
as  shall  be  found  sufficient  to  stop  the  bleed- 
ing, and  this  pressure  is  to  be  steadily  con- 
tinued until  all  tendency  to  bleeding  has  com- 
pletely ceased.  I have  never  known  this 
practice  to  fail,  except  in  a few  cases  where 
the  haemorrhage  arose  from  the  blood  wanting 
its  usual  coagulating  power,  and  in  some  chil- 
dren where  from  the  leeches  having  been  ap- 
plied to  the  neck,  and  where  the  leeches  were 
of  a large  size,  the  necessary  degree  of  pressure 
could  not  be  employed.  In  the  first  class  of 
cases  applying  vinegar  to  the  w'ound,  or 
touching  the  orifice  with  the  nitrate  of  silver 
produces  an  immediate  coagulation  of  the 
blood,  with  wrhich  it  mixes,  and  thus  plugs  up 
the  wound.  This  caustic  may  be  in  like 
manner  employed  in  haemorrhages  from  leech- 
bites  in  children ; and  Sir  Charles  Bell  has,  in 
troublesome  cases  of  this  kind,  stitched  the 
lips  of  the  wound  together  with  a fine  needle 
and  thread,  or  the  needle  may  be  allowed  to 
remain  for  some  hours  in  the  wround,  and  its 
thread  twisted  round  it,  as  is  done  in  making 
the  twisted  suture,  and  thus  a firm  and  unyield- 
ing compress  is  formed  upon  the  wound. 

When  leeches  cannot  be  procured,  the  re- 
quisite quantity  of  blood  may  be  obtained  by 
opening  with  a lancet  one  or  more  of  the  veins 
contiguous  to  the  injured  parts  ; and  this  mode 
of  blood-letting  is  particularly  applicable  in  in- 
juries of  the  extremities,  where  there  are  so 
many  veins  accessible  and  sufficiently  large. 
The  advantages  of  applying  leeches,  which 
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have  been  enumerated,  are  also  to  be  derived 
from  this  method,  in  all  local  affections  where 
the  parts  from  which  the  blood  is  to  be  with- 
drawn are  tender  to  the  touch,  and  any 
other  mode  of  local  blood-letting  is  inadmis- 
sible. 

Cupping. — In  all  cases  oflocal  inflammation 
where  the  general  system  is  not  disturbed, 
leeches  are  preferable  to  venesection,  whilst 
the  operation  of  cupping  holds  as  it  were  a 
middle  place,  being  applicable  not  only  in  cases 
of  local  inflammations  and  congestions,  where 
there  are  no  febrile  symptoms,  and  where 
leeches  might  be  employed,  but  also  in  cases 
where  the  action  of  the  vascular  system  is  in- 
creased. In  all  inflammations  and  congestions 
about  the  head,  cupping  on  the  back  of  the 
neck,  and  between  the  shoulders,  is  a most 
useful  mode  of  abstracting  blood,  and  this  ope- 
ration is  also  particularly  applicable  for  the 
removal  of  blood  from  the  parietes  of  the  chest 
and  abdomen  in  diseases  of  the  different  vis- 
cera. Its  use,  however,  is  only  admissible 
when  it  can  be  employed  without  exciting 
pain,  and  irritating  the  diseased  organ.  In 
such  cases  I have  often  seen  cupping  do  mis- 
chief. For  the  same  reasons  cupping  inflamed 
joints,  or  parts,  where  much  external  tender- 
ness is  present,  is  often  injurious,  so  that  in 
such  cases  leeches  are  decidedly  preferable. 
Cupping  is  also  preferable  in  those  cases 
where  the  application  of  leeches  is  followed 
by  severe  erysipelas  of  the  skin.  The  very 
circumstance  of  the  cupping-glasses  irritating 
the  tender  parts,  and  drawing  blood  from  the 
surrounding  parts  to  the  place  where  they  are 
are  applied,  renders  it  an  eligible  mode  of  ab- 
stracting blood  in  cases  of  congestion,  more 
particularly  of  the  brain,  the  glasses  being  ap- 
plied to  the  nape  of  the  neck,  whilst  cupping 
is  the  least  preferable  mode  of  abstracting 
blood  when  the  application  of  the  glasses  ex- 
cites pain,  and  the  influx  of  blood  to  the  dis- 
eased part  is  increased.  Although,  therefore, 
cupping  may  be,  under  many  circumstances,  pre- 
ferred, yet  it  cannot  be  denied  that  there  are  no 
cases  where  cupping  can  be  advantageous,  in 
which  all  the  essential  utility  of  abstracting  blood 
by  that  operation  might  not  be  obtained  either 
by  venesection,  or  by  leeches,  or  by  a combina- 
tion of  both  of  those  methods.  I have  often 
remarked,  that  in  this  metropolis,  where  there 
are  so  many  dexterous  performers  of  this  ope- 
ration, persons,  more  particularly  those  subject 
to  plethora  in  the  head,  are  apt  to  indulge  in 
a luxurious  system  of  living,  the  evil  effects  of 
which  they  can  at  all  times  have  readily  re- 
moved by  cupping. 

Scarification. — There  is  no  class  of  diseases 
where  the  effects  of  the  local  abstraction  of 
blood  are  so  well  exemplified  as  in  some  in- 
flammations of  the  eye,  in  which  a quantity  of 
blood  may  be  taken  from  the  conjunctiva  by 
the  operation  of  scarification.  The  beneficial 
effects  of  applying  leeches  at  the  orifices  of 
the  different  mucous  canals,  when  depletion  is 
required,  is  well  established,  and  the  operation 
of  scarifying  the  conjunctiva,  lancing  the 


gums,  puncturing  htemorrhoidal  tumours,  and 
making  incisions  in  inflamed  parts,  all  give  re- 
lief on  the  same  principle. 


GENERAL  BLOOD-LETTING. 

Having  endeavoured  to  point  out  the  diffe- 
rent modes  by  which  blood  may  be  abstracted 
locally , and  illustrated  the  salutary  effects  of 
local  depletion  by  references  to  the  phenomena 
of  spontaneous  haemorrhages,  various  local  in- 
flammatory affections,  as  well  as  congestions  of 
blood,  we  now  come  to  consider  the  subject 
of  general  blood-letting,  the  indications  which 
point  out  the  propriety  of  employing  it,  and 
the  quantity  of  blood  to  be  removed  in  the 
treatment  of  various  diseases. 

It  was  remarked  that  whenever  any  local 
disease  or  injury  has  excited  a febrile  dis- 
turbance throughout  the  system,  general  bleed- 
ing ought  then  to  be  decidedly  preferred  to 
local  bleeding,  and  the  indications  to  which 
our  attention  ought  more  especially  to  be  di- 
rected in  deciding  on  the  propriety  of  ge- 
neral blood-letting,  are,  the  state  of  the 
heart  and  arteries,  and  the  character  of  the 
local  pain. 

The  leading  symptom  by  which  the  consti- 
tutional disturbance  demanding  venesection  is 
indicated,  will  be  found  in  the  quality  of  the 
radial  pulse ; and  in  deciding  on  the  propriety 
of  general  blood-letting,  it  is  not  always  ne- 
cessary that  the  pulse  should  be  frequent,  or 
tense,  or  full,  or  hard,  but  on  all  occasions  to 
be  satisfied  of  the  propriety  of  abstracting 
blood  from  a vein,  whenever,  in  any  complaint 
of  an  inflammatory  type,  or  under  circum- 
stances such  as  those  after  operations,  or  acci- 
dents, there  is  the  least  deviation  in  the  pulse 
from  the  natural  state.  No  sooner  have  a few 
ounces  of  blood  been  abstracted  under  such 
circumstances,  than  the  pulse  will  be  observed 
to  “ rise,”  as  it  is  called,  and  to  acquire  volume 
and  power,  thus  confirming  the  propriety  of 
the  measure. 

There  is  nothing  more  uncertain  than  trust- 
ting  to  the  qualities  of  the  radial  pulse,  which 
are  usually  described  as  those  which  alone  in- 
dicate the  propriety  of  blood-letting,  and  we 
ought  ever  to  be  aware  of  the  important  fact, 
that,  during  an  attack  of  inflammation,  the 
pulse  varies  according  to  the  organ  affected, 
and  is  even  different  in  inflammatory  affections 
of  different  textures  of  the  same  organ,  except 
in  one  particular  character  which  shall  be  pre- 
sently pointed  out. 

The  mere  difference  in  the  frequency  of 
the  pulse  is  a circumstance  of  little  impor- 
tance in  estimating  the  propriety  of  general 
blood-letting,  compared  with  certain  changes 
in  its  qualities,  and,  therefore,  the  usual  prac- 
tice of  merely  counting  the  number  of  pul- 
sations, is  apt  to  lead  to  the  formation  of  an 
erroneous  opinion.  In  two  patients,  in  each 
of  whom  the  pulse  beats  120  in  a minute,  the 
one  may  require  to  be  plentifully  bled,  and  the 
other  to  have  cordials ! 
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Little  difficulty  occurs  in  distinguishing 
those  states  of  the  system  which  require  ge- 
neral bleeding  when  diseases  have  made  con- 
siderable progress,  and  when  their  symptoms 
and  character  have  become  distinctly  deve- 
loped. It  is  before  they  arrive  at  this  period, 
and  that  too  when  medical  treatment  is  most 
available,  that  their  true  nature  is  apt  to  escape 
detection,  and  there  are  many  states  of  disease 
where  substantial  advantage  is  to  be  derived 
from  venesection,  and  where,  at  the  same  time, 
it  could  not  be  affirmed,  from  the  presence  of 
any  particular  symptom,  that  inflammation  did 
actually  exist.  “ Inflammation  in  some  tex- 
tures of  the  body,”  observes  an  intelligent 
writer,  “ is  so  obscure  in  the  beginning,  so 
insidious  in  its  progress,  and  so  rapid  in  its 
termination,  that  in  all  cases  in  which  the  sur- 
geon hesitates  respecting  the  necessity  of 
bleeding,  it  is  a wise  plan  not  to  deprive  the 
patient  of  the  benefit  of  the  doubt,  but  imme- 
diately to  proceed  to  venesection.” 

It  is  also  certain  that  there  is  a period  of 
disease,  when  bleeding  is  not  only  unneces- 
sary but  improper  ; and  there  is  one  moment 
when  venesection  may  be  had  recourse  to  with 
more  advantage  than  at  any  other.  To  detect 
this  precise  period  must,  therefore,  be  of  great 
practical  importance.  In  those  who  have  been 
wounded,  or  who  have  met  with  some  severe 
accident,  or  on  whom  an  operation  has  been 
performed, — in  all  such  cases  the  action  of  the 
heart  and  arteries,  which  is  at  first  diminished 
by  the  general  shock,  should  be  allowed  to  re- 
cover, or  reaction  should  take  place  before  re- 
sorting to  blood-letting, — and  this  rule  applies 
generally  to  all  inflammatory  diseases.  The 
chill,  for  instance,  which  a person  receives 
from  sudden  exposure  to  a change  of  tempera- 
ture, and  which  lays  the  foundation  of  an  in- 
flammation in  some  of  the  internal  viscera, 
produces  a collapse  of  the  whole  frame,  which 
is  not  followed  until  after  a certain  period,  by 
those  inflammatory  symptoms  which  require 
blood-letting. 

The  incompressible  pulse . — The  peculiar  feel- 
ing in  the  radial  pulse  to  which  I have  alluded, 
and  which  points  out,  almost  universally,  the 
propriety  of  general  blood-letting,  is  suffi- 
ciently well  indicated,  by  the  term  “ incom- 
pressibility.” An  incompressible  state  of  the 
pulse  may,  I venture  to  say,  be  considered  as 
pathognomonic  of  inflammation, in  whatever  or- 
gan or  texture  that  inflammation  exist.  I have 
already  remarked,  that  each  of  the  different 
textures  of  an  organ  when  inflamed,  is  attended 
with  some  peculiarity  of  the  pulse.  Inflamma- 
tion of  the  dura  mater, — of  the  cerebral  pulp, 
— of  the  pleura, — of  the  mucous  membrane  of 
the  bronchi, — of  the  pericardium, — of  the  mus- 
cular parietes  of  the  heart, — of  the  serous  mem- 
brance  which  lines  its  cavities, — of  the  perito- 
neal and  of  the  mucous  coats  of  the  intestinal 
canal, — are  each  accompanied  by  peculiarities 
of  pulse  ; but  in  all  we  will  be  able  to  detect 
incompressibility.  For  whether  the  pulse  be  full 
or  small,  hard  or  soft,  frequent  or  slow,  if  with 


the  point  of  one  finger  the  artery  be  pressed  at 
the  wrist,  we  shall  perceive  with  another  finger 
applied  to  the  artery  beyond  the  first  finger, 
that  unless  a very  considerable  degree  of  pres- 
sure be  employed,  the  pulsation  of  the  radial 
artery  will  not  be  entirely  destroyed,  but  the 
sensation,  as  if  of  a fine  thread,  or  hair,  will 
remain. 

Attention  to  this  quality  of  the  radial  pulse 
I may  confidently  assert,  has  scarcely  ever 
failed  to  guide  me,  in  the  use  of  phlebotomy, 
even  in  otherwise  doubtful  circumstances,  and 
a conviction  of  the  accuracy  of  the  observation 
has  led  me  to  employ  bleeding  in  many  cases, 
where  I could  not  otherwise  have  ventured  to 
have  recourse  to  this  remedy,  from  the  absence 
of  the  ordinary  indications  of  inflammatory  ac- 
tion. 

It  was  this  state  of  pulse  which  first  pointed 
out  to  me  the  propriety  of  employing  vene- 
section in  erysipelas,  in  cases  of  sloughing 
ulcers,  in  exanthematous  fevers,  in  cases  of 
poisoned  wounds,  in  specific  diseases,  and  in 
certain  stages  of  several  other  affections  to  be 
afterwards  considered,  and  where  an  opposite 
system  of  treatment  is  frequently,  nay  usually, 
followed.  In  most  of  the  diseases  now  alluded 
to,  by  a superficial  examination  of  the  pulse,  an 
impression  is  generally  received  that  there  is  a 
feeble  state  of  the  circulation,  and  hence,  in 
place  of  a depletive  or  antiphlogistic  mode  of 
treatment,  wine,  bark,  and  stimulating  reme- 
dies, have  been  employed. 

Varieties  of  the  Pulse. — Though  in  no  case 
have  I observed  an  incompressible  state  of  the 
pulse,  without  finding  venesection  to  be  an 
expedient  measure,  yet  there  are  other  qualities 
perceptible  in  the  radial  pulse  which  also  in- 
dicate the  propriety  of  blood-letting.  A hard 
pulse,  a firm  pulse,  a full  pulse,  a wiry 
pulse,  an  oppressed  pulse,  all,  either  taken 
singly  or  combined  with  other  symptoms, 
more  particularly  local  pain,  hot  skin,  and 
white  tongue,  point  out  the  propriety  of  em- 
ploying general  blood-letting. 

No  acquirement  demands  more  attention 
and  experience  than  that  which  enables  us  to 
distinguish  the  various  peculiarities  of  the  pulse, 
both  in  health  and  disease.  This  knowledge  en- 
tirely depends  on  the  exercise  and  acuteness  in 
the  sense  of  touch.  Like  that  of  sight  and  hear- 
ing, the  sense  of  touch  differs  exceedingly  in  its 
acuteness  in  different  persons,  but  in  all  it  is 
capable  of  great  improvement.  We  cannot 
expect  to  be  at  first  able  to  distinguish  the 
nicer  shades  of  difference  in  pulses  which  are 
palpable  to  an  experienced  finger,  any  more 
than  we  could  expect  at  once  to  be  able  to 
perceive  the  slighter  varieties  in  the  shades  of 
colours  so  easily  discernible  by  a skilful  painter. 
All  the  senses  require  tuition.  We  ought  to 
practise,  and  feel  a number  of  different  pulses, 
both  of  people  in  health,  and  of  those  afflicted 
with  disease,  one  after  another,  and  by  first 
observing  strong  contrasts,  we  shall  ulti- 
mately become  familiar  with  their  lesser  dif- 
ercnces,  all  of  which  essentially  assist  in 
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pointing  out  particular  states  of  the  vascular 
system. 

We  shall  thus  learn  that  there  is  a great 
variety  in  the  pulse  of  different  persons  in 
health, — in  the  number  of  beats  at  the  dif- 
ferent periods  of  life,  and  at  different  hours  of 
the  day,  and  that  there  is  frequently  a diffe- 
rence in  the  pulse  of  the  two  arms  of  the  same 
person, — and,  moreover,  that  the  pulsations  of 
the  heart  and  arteries  do  not  always  corre- 
spond. The  pulse,  too,  is  usually  found  more 
frequent  in  women  than  in  men,  and  in  the 
morning  it  is  slower  than  in  the  latter  part  of 
the  day,  its  quickness  being  increased  by  va- 
rious bodily  and  mental  stimuli.  To  all  these 
differences  our  attention  ought  to  be  directed 
as  points  of  great  practical  utility. 

The  Cardiac  Pulse. — The  pulsations  of  the 
arteries,  and  those  of  the  heart,  will  be  often 
found  not  to  correspond.  I do  not  allude  to 
the  number  of  the  pulsations,  but  to  their 
strength  and  other  qualities.  Indeed  it  may 
be  stated  generally,  that  where  the  pulse  at 
the  wrist  is  contracted  and  difficult  to  com- 
press, the  heart  will  be  found  to  beat  with  an 
increased  degree  of  vigour.  Hence  an  in- 
creased impulse  of  the  heart  may  be  regarded 
as  a useful  guide  in  the  employment  of  blood- 
letting, and  when  taken  into  account  with  the 
incompressible  state  of  the  radial  pulse,  will 
afford  additional  confidence  in  deciding  upon 
a depletive  system  of  treatment. 

A knowledge  of  the  heart’s  impulse,  or  the 
cardiac  pulse,  can  only  be  acquired,  like  that 
of  the  radial  pulse,  by  frequent  examination 
and  we  ought  carefully  to  cultivate  the  oppor- 
tunities of  making  ourselves  equally  familiar 
with  the  peculiar  changes  in  the  actions  of 
the  heart  as  with  those  of  the  pulse. 

The  Local  Pain. — In  almost  every  case 
where  general  blood-letting  is  necessary,  be- 
sides the  altered  action  of  the  vascular  sys- 
tem, we  have  also,  more  or  less,  local  pain. 
But  the  degree  of  pain,  whatever  organ  the  in- 
flammation may  affect,  cannot  be  considered 
as  a measure  of  the  violence  of  the  accompa- 
nying inflammation.  On  the  contrary,  per- 
sons often  suffer  severe  agony  when  there  is 
but  slight  inflammatory  action  ; whereas,  when 
the  inflammation  has  arrived  at  its  acme,  the 
local  pain  becomes  dull  and  obtuse,  and  di- 
minishes in  intensity. 

Whilst  it  is  always  expedient  to  have  re- 
course to  blood-letting,  if  there  is  a fixed  and 
unceasing  pain,  increased  by  pressure,  and  ac- 
companied by  an  alteration  in  the  radial  and 
cardiac  pulse,  it  is  of  great  importance  to  be 
aware,  that  though  the  local  pain  is  usually 
alleviated,  as  well  as  the  action  of  the  vascular 
system  subdued,  by  venesection,  yet  general 
bleeding  must  not  be  continued,  nor  repeated, 
as  long  as  the  local  pain  remains.  On  the 
contrary,  when  all  febrile  excitement  has  been 
subdued  by  bleeding,  any  pain  may  be  then 
alleviated  by  opiates,  either  taken  singly,  or 
combined  with  calomel  or  antimony,  local 
bleeding  with  leeches  may  be  necessary,  or 


the  pain  may  yield  to  a blister  or  a sinapism. 
Where  local  bleeding  is  employed,  the  degree 
of  pain  is  the  chief  indication,  both  for  adopt- 
ing it,  and  for  regulating  its  extent  and  repe- 
tition. 

Importance  of  the  First  Blood-letting. — There 
is  no  maxim  of  the  practical  importance  of 
which  I am  more  fully  convinced  than  that 
the  loss  of  a certain  quantity  of  blood  at  the 
first  bleeding,  is  of  greater  utility  in  stopping 
the  progress  of  disease,  where  general  bleed- 
ing is  required,  than  the  loss  even  of  a much 
larger  quantity  of  blood  by  several  successive 
bleedings  ; that  is,  in  place  of  taking  a quan- 
tity of  blood,  say  sixty  ounces,  at  three  suc- 
cessive bleedings  of  twenty  ounces  each,  per- 
formed within  thirty-six  hours,  an  infinitely 
greater  degree  of  relief  will  be  derived  from 
taking  two-thirds  of  that  quantity  at  one  bleed- 
ing. As  thus  not  only  will  the  progress  of 
the  disease  be  more  quickly  and  decidedly 
checked,  but  the  patient  will  be  saved  the  loss 
of  twenty  ounces  of  blood. 

The  good  effect  of  abstracting  so  large  a 
quantity  of  blood  at  the  first  bleeding,  is  no- 
thing more  than  might  have  been  expected, 
as  we  know  by  experience  that  one  great  be- 
nefit of  depletion  is  derived  from  the  sudden 
change  which  it  produces  on  the  action  of  the 
heart  and  arteries,  and  it  is  evident  that  such 
change  must  be  effected  in  a more  decided 
manner  by  abstracting  a large  quantity  of 
blood  suddenly,  and  at  one  bleeding,  than  by 
taking  away  an  equal  quantity  slowly,  and  at 
intervals. 

Unfortunately,  in  cases  where  bleeding 
is  employed,  there  is  too  often  a disposition 
to  be  sparing  in  the  evacuation  ; whereas  in 
the  generality  of  cases  an  effort  ought  to  be 
made  rather  to  take  away  as  much  as  the  pa- 
tient can  bear,  and  not  to  desist  until  there  be 
rational  grounds  to  expect  that  a second  bleed- 
ing will  not  be  necessary. 

A good  general  rule  for  estimating  the 
quantity  of  blood  to  be  taken,  will  be  found  in 
the  change  produced  by  the  venesection  on 
the  action  of  the  heart  and  arteries.  Nor  is 
the  diminution  of  the  local  pain,  whilst  the 
blood  is  flowing  from  a vein,  to  be  entirely 
disregarded.  But  the  only  unerring  guide,  as 
far  as  I have  been  ever  able  to  discriminate, 
is  the  change  produced  in  the  pulse.  This 
change  is  indicated  by  the  cessation  of  its 
“ incompressibility,”  but  it  is  rarely  produced 
until  fainting  or  syncope  occurs.  The  pulse 
ought  to  be  carefully  watched  after  the  fainting 
goes  off,  when  it  will  be  sometimes  found  that 
the  sensation  of  incompressibility  soon  returns. 
If  this  takes  place,  more  blood  ought  imme- 
diately to  be  allowed  to  flow  until  the  feeling 
of  incompressibility  is  entirely  subdued  '. 

1 A young  athletic  officer  complained  of  an  intense 
pain  in  the  head,  accompanied  with  such  depression, 
that  he  could  with  difficulty  stand  out  of  bed.  His 
pulse,  though  not  much  altered,  was  incompressible. 
Upwards  of  forty  ounces  of  blood  were  abstracted  be- 
fore syncope  came  on.  When  1 visited  him  two  hours 
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When  a large  quantity  of  blood  is  not 
taken  away  at  the  first  bleeding,  or  at  a 
second  quickly  succeeding  it,  I have  generally 
found  that  on  all  future  occasions  it  is  seldom 
practicable  to  abstract  any  very  considerable 
quantity,  however  much  it  may  appear  neces- 
sary. 

Causes  of  Failure  in  Venesection. — It  has  been 
hitherto  taken  for  granted  that  the  surgeon 
has  it  always  in  his  power  to  abstract  whatever 
quantity  he  may  deem  necessary.  This,  how- 
ever, is  not  the  case,  or  at  least  the  requisite 
quantity  of  blood  is  not  always  obtained  with- 
out some  difficulty  ; and  nothing  is  more  com- 
mon than  to  hear  of  patients  suffering  from 
not  having  lost  a sufficient  quantity  of  blood, 
and  affirming  that  it  was  impossible  to  bleed 
to  the  desired  extent. 

This  is  a dangerous  maxim,  and  I have  ever 
contended  that  any  quantity  of  blood  deemed 
necessary,  can,  by  some  means  or  other,  be 
obtained  in  every  case.  Should  the  veins  in 
the  arm  be  inadequate  for  this  purpose,  then 
phlebotomy  may  be  performed  on  the  jugular 
veins,  or  veins  of  the  wrist  or  feet ; and  in 
cases  of  danger,  when  no  time  ought  to  be 
lost,  why  should  not  an  arterial  trunk  be 
opened?  The  most  severe  operations  are 
daily  resorted  to,  to  save  life,  and  surely  a 
fellow-creature  should  not  be  allowed  to  die 
for  want  of  the  loss  of  a quantity  of  blood ! 
In  the  Transactions  of  the  Med.  and  Chir.  So- 
ciety, there  is  a case  narrated  wherein  the 
necessary  quantity  of  blood  could  not  be  ob- 
tained from  the  veins  of  the  arm,  and  where  the 
bold  and  decided  practice  of  opening  the  ra- 
dial artery  was  successfully  adopted. 

It  ought  also  to  be  remembered  that  when 
neither  venesection  nor  arteriotomy  can  be 
performed,  a large  quantity  of  blood  may  be 
abstracted  by  leeches  or  cupping.  The  French 
are  in  the  habit  of  applying  at  one  time  from 
fifty  to  a hundred  leeches  in  cases  where  we 
would  employ  venesection. 

Effect  of  Syncope. — It  has  been  laid  down  as 
a general  rule  in  the  treatment  of  many  inflam- 
matory diseases,  that  blood  should  be  ab- 
stracted until  syncope  is  produced  ; by  which 
one  would  be  led  to  suppose  that  the  fainting 
was  either  a certain  token  of  the  quantity  of 
blood  that  should  be  taken  away,  or  that  it 
was  the  act  of  syncope  itself,  and  not  the  loss 
of  the  blood,  which  was  to  cure  the  disease. 
Hence  we  often  hear  of  persons  who  were 
bled  till  they  fainted,  as  a proof  of  the  activity 
of  the  practice  which  had  been  employed, 
without  considering  whether  the  fainting  had 
been  produced  by  excessive  depletion,  or  had 
arisen  from  the  particular  position  of  the  pa- 
tient whilst  the  operation  was  performed. 
Suppose  that  two  individuals  are  similarly 

afterwards  lie  had  recovered  from  the  state  of  fainting, 
and  there  was  a degree  of  incompressibility  of  the  pulse 
still  existing.  The  bandage  was  reapplied  on  the  arm,  and 
upwards  of  twenty  ounces  more  blood  were  abstracted 
before  the  fainting  state  returned.  These  bleedings 
were  followed  by  a complete  relief  of  the  pain  in  the 
head,  and  along  with  the  free  use  of  purgatives,  calo- 
mel, and  antimony,  he  permanently  recovered. 


affected,  and  in  every  respect  in  the  same 
state,  one  of  whom  is  bled  in  the  erect  pos- 
ture until  he  faints,  while  the  other  faints  from 
the  loss  of  blood  whilst  he  is  recumbent.  In 
the  first  patient  the  syncope  will  probably  be 
produced  by  losing  one-half  of  the  quantity 
necessary  to  be  lost  before  the  second  patient 
falls  into  a state  of  syncope. 

It  is,  therefore,  important  to  consider  whe- 
ther the  purpose  of  the  operation  be  to  abstract 
a certain  quantity  of  blood  from  the  system,  or 
merely  to  produce  a temporary  state  of  syn- 
cope. When  it  is  desirable  to  make  a person 
faint  with  the  loss  of  as  little  blood  as  possible, 
as,  for  instance,  in  a case  where  we  wish  to  re- 
duce a strangulated  hernia,  or  a dislocated 
bone,  then  the  venesection  ought  to  be  per- 
formed in  the  sitting  posture.  But  for  the 
treatment  of  diseases  requiring  the  abstraction 
of  a certain  quantity  of  blood  from  the  system, 
fainting  ought  not  to  be  considered  as  an  index 
of  the  quantity  to  be  withdrawn,  but  the  usual 
means  should  be  taken  to  avert  its  occurrence, 
except  when  the  patient  is  in  a recumbent  pos- 
ture at  the  time  the  venesection  is  performed. 
Indeed  we  ought  to  be  particularly  cautious 
in  treating  inflammatory  diseases  not  to  pre- 
sume that  because  the  patient  has  been  bled  to 
deliquium,  that  therefore  the  bleeding  has  been 
carried  to  its  full  and  necessary  extent.  On 
the  contrary,  when,  in  any  case,  syncope  has 
followed  the  abstraction  of  an  unusually  small 
quantity  of  blood,  while  the  patient  was  in  a 
recumbent  position,  then,  in  the  space  of  one 
or  two  hours,  the  patient  should  be  again  ex- 
amined, when  probably  we  shall  find  that  the 
action  of  the  vascular  system  has  renewed  its 
vigour,  and  the  inflammatory  symptoms  con- 
tinue. If  blood  be  then  allowed  to  flow  from 
the  vein,  a very  copious  bleeding  will  some- 
times be  found  requisite  to  reduce  the  pulse. 

This  premature  state  of  syncope,  as  it  may 
be  considered,  may  not  only  arise  from  the 
patient’s  being  bled  in  the  erect  posture,  but 
is  sometimes  the  effect  of  moral  impressions, 
and,  therefore,  when,  under  such  circum- 
stances, the  fainting  state  has  gone  off,  the  in- 
flammatory symptoms  soor.  reappear  *. 

Syncope  ; how  beneficial. — The  state  of  syn- 
cope, which  I have  endeavoured  to  point  out 
as  an  unerring  criterion  for  estimating  the  ex- 
tent to  which  blood  should  be  removed,  in 
those  cases  where  general  bleeding  is  most 
expedient,  is,  by  most  practitioners,  taken  as 
their  guide  ; and  though  some  have  argued 
that  a state  of  syncope  thus  brought  on  may 
be  j pernicious,  and  even  dangerous,  I have 

1 Case. — A gentleman  was  seized  with  severe  pains 
in  the  bowels,  with  a good  deal  of  tenderness  on  slight 
pressure,  and  accompanied  with  febrile  excitement.  On 
opening  a vein  in  the  arm,  only  a few  ounces  of  blood 
were  lost,  when  the  pulse  sunk  and  he  fainted.  Two 
hours  afterwards,  having  recovered  from  the  state  of 
fainting,  and  not  having  experienced  any  relief,  the 
bandage  was  again  applied  on  his  arm.  Blood  flowed 
freely  from  the  wounded  vein,  and  he  did  not  fall  into 
a state  of  syncope,  until  he  had  lost  about  thirty  ounces 
of  blood  ; and  this,  along  with  purgatives,  was  followed 
with  permanent  relief. 
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never,  met  with  a case  where  general  bleeding, 
judiciously  resorted  to,  caused  any  serious  mis- 
chief from  its  being  carried  so  far  as  to  produce 
syncope.  In  considering  this  point  we  ought 
of  course  to  discriminate  between  those  cases 
where  the  bleeding  has  been  employed  as  a 
curative  means,  and  those  wherein  a profuse 
haemorrhage  has  taken  place  from  wounded 
vessels,  as  from  accidents,  or  from  a partial 
separation  of  the  placenta.  Under  such  cir- 
cumstances the  bleeding  may  not  only  produce 
syncope,  but  such  may  be  the  size  of  the  bleed- 
ing vessels,  that  the  blood  will  continue  to 
flow  until  life  is  nearly  or  even  completely  ex- 
tinguished. But  in  the  operation  of  phlebo- 
tomy the  flow  of  blood  can  and  ought  to  be 
arrested  whenever  syncope  takes  place  ; no 
one  surely  ever  attempted  to  persevere  in  ab- 
stracting blood  from  a patient  in  this  state.  On 
the  other  hand,  the  fainting  is  to  be  considered 
as  an  index  of  the  quantity  of  blood  necessary 
to  be  removed  for  the  relief  from  the  disease  ; 
and,  as  I have  already  said,  it  will  always  be 
found  that  the  quantity  is  in  the  ratio  of  the 
propriety  and  necessity  of  the  depletion. 

Though  it  has  been  stated  that  in  no  case  of 
syncope  from  venesection  have  I ever  wit- 
nessed any  pernicious  effects,  yet  in  some 
cases  it  has  been  carried  to  the  very  last  ex- 
tremity, and  the  consecutive  symptoms  have 
caused  great  alarm  to  the  bystanders  as  well 
as  to  the  operator.  Such  cases,  however,  must 
be  very  rare,  for  accustomed  as  we  are  to  hear 
daily  of  persons  being  bled  to  a great  extent, 
yet  such  alarming  effects  arc  seldom  heard  of; 
though  many  hundreds,  or  even  thousands,  of 
persons  in  this  community  are  bled  every 
day. 

I have  observed  persons  recover  from  in- 
flammatory affections,  whose  vital  powers  ap- 
peared so  reduced  as  to  render  their  state  ap- 
parently hopeless,  this  low  condition  seem- 
ing to  be  the  very  means  of  arresting  the 
diseased  action. 

Blood-letting,  ivhen  to  be  repeated. — Though, 
in  the  generality  of  cases  much  depends  on 
the  full  quantity  of  blood  being  taken  at  the 
first  bleeding,  as  well  as  having  recourse  to 
blood-letting  in  the  early  stages  of  disease, 
still  there  are  other  cases  wherein  the  com- 
plaint can  only  be  cured  by  the  frequent  re- 
petition of  venesection  ; and  this  is  rendered 
necessary  from  different  causes,  as  for  instance 
when  a fainting  state  comes  on  after  only  a 
small  quantity  of  blood  has  been  abstracted, 
or  where  the  pulse  sinks  after  a very  moderate 
quantity  has  been  removed. 

But  when,  from  whatever  cause,  the  quan- 
tity of  blood  abstracted  has  been  small,  it 
ought  to  lead  to  the  more  close  watching  of 
any  return  of  the  symptoms,  and  prepare  the 
surgeon  to  repeat  the  bleeding. 

Now  it  frequently  happens,  that  on  the  re- 
petition of  the  venesection,  the  cause  which 
prevented  the  first  depletion  being  sufficiently 
copious,  no  longer  exists,  so  that  at  the  next 
bleeding  any  quantity  of  blood  which  may  be 
deemed  necessary,  can  be  readily  abstracted. 


But  the  most  frequent  cause  for  repeating 
venesection  is,  that  to  whatever  extent  the 
first  bleeding  may  have  been  carried,  it  is  sel- 
dom that  one  depletion  is  sufficient  to  check 
the  progress  of  a severe  attack  of  inflamma- 
tion, particularly  in  an  important  and  vital 
organ. 

The  more  complete  the  syncope  has  been 
from  the  bleeding,  and  the  sooner  the  second 
bleeding  is  performed  after  the  pulse  has  begun 
to  rise,  the  less  will  be  the  quantity  of  blood 
necessary  to  be  taken  away  at  the  second 
bleeding,  as  well  as  the  aggregate  quantity  for 
the  complete  cure  of  the  disease.  After  the 
first  bleeding,  therefore,  the  pulse  ought  to  be 
closely  watched,  due  attention  being  also  paid 
to  the  other  symptoms ; and  -whenever  the 
vascular  system  has  begun  to  recover  its 
vigour,  which  may  take  place  in  three,  six,  or 
twelve  hours,  then  replace  the  bandage  on  the 
arm,  wipe  away  the  coagulum  in  the  wound  of 
the  vein,  and  allow  the  blood  to  flow,  until 
the  strength  of  the  heart  and  arteries  is  again 
subdued.  Whenever  there  is  a probability  of 
its  being  necessary  to  repeat  blood-letting,  the 
pain,  and  even  sometimes  the  difficulty  of 
making  a new  incision  may  be  avoided,  by 
simply  anointing  the  lips  of  the  wound,  which 
will  prevent  their  agglutination. 

Conditions  of  the  Blood. — There  are  appear- 
ances which  blood  presents,  both  whilst  it 
flow's  from  the  vein,  and  after  it  has  been  kept 
some  time  and  allowed  to  coagulate,  which 
have  been  considered  as  affording  criteria  for 
regulating  the  quantity  of  blood  to  be  with- 
drawn, and  for  the  repetition  of  the  venesec- 
tion. 

In  violent  inflammations,  the  blood  usually 
flows  from  the  wound  in  the  vein  with  great 
force  ; whereas  in  other  diseases  the  stream  is 
comparatively  slow.  In  the  first  case  the  bleed- 
ing ought  to  be  as  profuse,  as  in  the  latter  it 
should  be  limited.  The  colour  of  the  blood  as  it 
flows  from  the  vein,  also  varies  in  different  ex- 
amples of  disease,  being  in  some  very  florid,  or 
of  a scarlet  red,  and  in  others  of  a crimson  red 
or  deep  purple  colour.  The  first  state  of  the 
blood  indicates  the  propriety  of  copious  blood- 
letting, whilst  the  latter  points  out  a state  of 
the  system  where  but  a very  moderate  deple- 
tion is  admissible. 

The  appearances  which  blood  assumes  after 
it  has  been  allowed  to  stagnate,  are  also  sup- 
posed to  afford  indications  for  the  repetition 
of  venesection.  The  buffy  coat,  and  the  corn- 
arative  quantities  of  crassamentum  and  serum 
ave  especially  been  considered  as  an  index  of 
the  existence  of  inflammation,  and  of  the  pro- 
priety of  blood-letting. 

These  circumstances,  how'ever,  can  never 
be  a criterion  for  estimating  the  quantity  of 
blood  proper  to  be  removed,  whilst  the  blood 
is  flowing  from  the  vein,  neither  can  any  ap- 
pearance of  the  blood  after  its  coagulation,  be 
a guide  for  repeating  the  venesection.  The 
appearance  of  the  buffy  coat  has  been  chiefly 
dwelt  on  as  an  important  character  of  the  in- 
flammatory diathesis  ; but  it  is  not  to  be  con- 
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sidered  either  as  a certain  test  of  inflammation, 
or  a safe  index  of  the  propriety  of  bleeding. 
There  is  usually  no  appearance  of  the  buft'y 
coat  in  blood  removed  from  persons  affected 
with  even  the  most  violent  inflammations  until 
the  latter  stage  of  the  disease,  and  at  the  very 
time  when  the  further  abstraction  of  blood 
would  be  pernicious.  On  the  other  hand,  the 
huffy  coat  may  be  frequently  observed,  in 
many  diseases  where  blood-letting  is  unneces- 
sary, or  even  hurtful. 

Quantity  of  Blood  to  be  abstracted. — It  is 
not  uriusual  for  medical  men  to  give  instruc- 
tions to  take  a certain  quantity  of  blood  from 
a patient,  with  the  same  degree  of  confidence 
as  they  would  prescribe  a specific  dose  of  some 
drug.  Nothing  can  be  more  absurd  in  prin- 
ciple, and  more  injurious  to  the  sick.  The 
only  indication  to  direct  us  in  measuring  the 
quantity  of  blood  which  ought  to  be  abstracted 
in  individual  cases,  is  the  change  produced  on 
the  pulse,  and  on  the  local  pain  during  the  ope- 
ration. We  ought  never,  therefore,  to  hazard 
any  preconceived  opinion  of  the  quantity  of 
blood  which  it  may  be  necessary  to  remove  in 
any  case,  but  always  to  watch  the  effects  of 
the  evacuation.  It  often  happens,  that  a pulse 
in  which  little  deviation  from  the  natural 
state  can  be  detected,  and  which,  considered 
singly,  would  not  particularly  indicate  the  ne- 
cessity of  bleeding,  begins  to  rise,  and  to  ac- 
quire force  after  a certain  quantity  of  blood 
has  been  lost,  and  its  force  is  not  subdued  until 
a large  quantity,  often  much  greater  than  could 
have  been  anticipated,  is  removed.  On  the 
other  hand,  we  frequently  meet  with  cases, 
where  the  very  reverse  happens,  and  where  a 
person,  apparently  of  a full  habit,  with  a strong 
elastic  pulse,  becomes  quite  depressed  after 
losing  but  a very  small  quantity. 

It  is  singular  how  small  a quantity  of  blood 
some  persons  can  lose ; even  the  very  impres- 
sion on  the  mind  that  blood  is  to  be  abstracted 
causes  sickness,  and  fainting  comes  on  after  a 
few  ounces  only  of  blood  have  been  removed. 
In  such  cases,  however  small  the  quantity  be 
which  is  evacuated,  there  is  often  a decided 
relief,  the  syncope  causing  even  a permanent 
subsidence  of  the  inflammatory  symptoms. 

No  one  therefore  should  pretend  to  specify 
the  precise  quantity  of  blood  which  any  patient 
ought  to  lose  ; and  the  practitioner  considers 
but  little  the  well-being  of  the  sick,  when,  in- 
stead of  performing  the  operation  himself  or 
being  present  to  observe  its  effects,  he  ventures 
to  prescribe  the  loss  of  any  particular  quantity 
of  blood  ! Such  conduct  is  highly  derogatory 
to  the  character  of  the  profession,  and  calls  for 
the  severest  animadversion.  Another  per- 
nicious effect  of  this  loose  way  of  prescrib- 
ing so  important  a remedy  may  be  in- 
stanced in  cases  where  physicians  have  al- 
lowed their  patients  to  remain  several  hours 
in  a fit  of  apoplexy,  or  in  a state  of  great  suf- 
fering, rather  than  themselves  perform  the 
operation  of  venesection  ; it  is  surprising  that 
the  legislature  should  not  have  interfered, 
and  indicted  the  culpable  parties, — just  as  the 
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law  punishes  those  whose  want  of  professional 
skill  is  the  cause  of  injury  to  persons  who  are 
placed  under  their  care. 

In  forming  an  opinion  of  the  probable  ex- 
tent to  which  bleeding  should  be  carried  in 
different  instances,  we  ought  to  be  aware  that, 
in  general,  fat  people  can  with  impunity  lose 
much  less  blood  than  lean  persons,  and  large 
and  robust  individuals  do  not  require  the  same 
extent  of  depletion  in  inflammatory  diseases,  as 
those  who  are  thin  and  appear  to  be  more  de- 
licate. So  it  is  with  respect  to  age,  the  young 
and  plethoric  often  bear  much  less  bleeding 
than  the  old  and  thin. 

To  prevent,  therefore,  the  practitioner  being 
guided  by  any  preconceived  notions  on  this 
point,  the  blood  should  always  be  made  to  flow 
into  a large  basin,  and  no  other  circumstance 
should  be  allowed  to  influence  the  judgment 
in  estimating  the  quantity  to  be  removed,  than 
the  abatement  of  the  local  pain,  and  the  changes 
in  the  action  of  the  cardiac  and  radial  pulse,  to 
which  I have  already  alluded. 

When  employing  venesection,  and  observ- 
ing the  indications  which  have  already  been 
pointed  out  in  order  to  regulate  its  extent,  it 
will  be  generally  found  that  the  quantity  of 
blood  which  we  are  able  to  remove  before 
fainting  comes  on,  is,  in  fact,  never  more  than 
is  requisite  for  the  cure  of  the  disease.  A 
person  in  health  usually  faints  from  the  loss  of 
a comparatively  small  quantity  of  blood,  whilst 
the  same  individual  requires,  after  suffering  but 
a few  hours  from  active  inflammation,  to  lose 
an  almost  incredible  quantity,  before  he  falls 
into  a state  of  syncope.  At  every  succeeding 
operation,  fainting  comes  on  from  the  loss  of 
a smaller  and  still  smaller  quantity. 

Hence  the  difficulty  of  attempting  to  give 
any  thing  like  a precise  idea  of  the  quantity 
of  blood  which  patients  require  to  lose  in  the 
treatment  of  particular  diseases.  It  would  be 
no  less  absurd  to  attempt  to  specify  the  quan- 
tity of  purgatives  or  diaphoretics  necessary  to 
complete  the  cure  of  a fever! 

COPIOUS  HAEMORRHAGE  NOT  INJURIOUS. 

From  a general  impression  that  blood- 
letting ought  not  to  be  employed  but  in  dis- 
eases of  a serious  character,  and  that  it  is  a 
remedy  from  which  much  mischief  may  ensue, 
if  carried  to  too  great  an  extent,  or  employed 
in  improper  cases,  it  is  no  doubt,  on  many  oc- 
casions, too  tardily  and  too  sparingly  resorted 
to,  whilst  we  every  day  see  medicines,  the 
effects  of  which  may  be  highly  injurious,  fear- 
lessly and  carelessly  exhibited.  This  dread 
of  blood-letting  is  not  founded  on  sound  obser- 
vation. 

Alarming  hemorrhages  sometimes  ensue 
during,  or  after,  operations  ; and  it  is  impor- 
tant to  remark,  that  those  patients  recover 
more  quickly,  and  have  much  less  fever,  in 
whom  such  a large  quantity  of  blood  has 
been  lost. 

In  the  spontaneous  hemorrhages  from  mu- 
cous membranes,  as  from  those  of  the  nose, 
bronchi,  and  rectum,  it  i3  extraordinary  what 
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large  quantities  of  blood  persons  will  some- 
times lose  with  no  other  sensible  effect,  than 
more  or  less  debility  *. 

The  quantity  of  blood  which  some  persons 
lose  from  haemorrhoids  is  also  extraordinary. 
I have  known  instances  of  delicate  females 
losing  daily,  on  an  average,  from  half  a pint  to 
a pint  of  blood  for  many  months,  and  even 
years, — a quantity  which,  when  compared  with 
the  largest  quantities  of  blood  ever  removed 
by  artificial  means,  appears  astonishing  ; and 
the  slight  disturbance  of  the  system,  which  such 
profuse  haemorrhage  occasions,  seems  indeed 
unaccountable. 

Similar  effects  of  the  loss  of  large  quantities 
of  blood  are  exemplified  in  cases  of  varicose 
veins  accidentally  ruptured,  and  from  which 
immense  quantities  of  blood  have  escaped, 
without  any  perceptible  injurious  consequen- 
ces. Petit  particularly  mentions  such  cases. 

Haemorrhage  to  an  enormous  extent  some- 
times happens  on  the  field  of  battle,  wounded 
soldiers  being  often  found  apparently  life- 
less, yet  they  recover  from  their  wounds 
with  unusual  rapidity,  by  the  complete  check 
which  is  thus  given  to  consecutive  inflamma- 
tion. 

In  the  partial  separation  of  the  placenta  the 
loss  of  blood  is  sometimes  excessive,  yet  wo- 
men often  recover,  without  any  other  bad 
effect  than  temporary  debility. 

These  facts,  taken  collectively,  prove  to 
what  an  extent  blood  may  be  lost,  without 
being  followed  by  serious  consequences. 

CURATIVE  EFFECTS  OF  BLOOD-LETTING. 

Having  endeavoured  to  explain  most  of  the 
important  circumstances  connected  with  the 
subject  of  blood-letting,  I propose  to  make  some 
general  observations  on  its  curative  effects, 
glancing  over  those  various  classes  of  diseases 
to  which  our  attention  ought  to  be  particularly 
directed  ip  the  employment  of  this  important 
remedy.  We  shall  also  add  some  remarks  on 
the  advantages  which  are  to  be  obtained  by 
blood-letting  in  some  diseases  in  wdiich  it 
has  not  been  usually  employed.  These,  how- 
ever, I shall  only  notice  briefly,  as  the  general 
principles  already  pointed  out  render  any  de- 
tailed account  of  the  practice  in  particular  dis- 
eases unnecessary. 

1 Case. — A man  was  admitted  into  the  hospital  of 
surgery  with  dropsy,  which  he  expected  would  be 
relieved  hv  tapping.  A few  hours  after  his  admis- 
sion, he  was  seized  with  bleeding  from  the  nose,  and 
although  his  pulse  was  feeble  and  his  skin  cold, 
having  already  lost  not  less  than  two  quarts  of  blood, 
I bled  him  at  the  arm,  and  the  bleeding  from  the 
nose  then  ceased.  But  the  particular  circumstance  in 
this  case  was,  that  notwithstanding  the  great  loss  of 
blood  he  had  sustained,  his  pulse  on  the  following  day 
became  firm  and  wiry, and  was  accompanied  by  pain  in 
the  abdomen  ; he  was  therefore  again  bled  at  the  arm. 
On  the  second  day  the  pulse  rose,  and  he  was  bled  a 
third  time,  after  which  lie  was  tapped,  and  got  a large 
dose  of  calomel  and  opium.  This  treatment  had  the 
effect  of  completely  mitigating  his  sufferings.  Calomel 
and  squills  were  then  given,  until  his  glims  became 
tender.  He  left  the  hospital  fourteen  days  after  his 
admission  completely  relieved,  and  a few  weeks  after- 
wards I saw  him  in  perfect  health. 


Though  it  may  be  said  that  there  is  scarcely 
any  disease  in  which  bleeding  has  not  been 
employed  as  a remedial  means,  yet  there  are 
several  diseases,  as  well  as  several  stages  or 
periods  of  disease,  where  it  has  not  generally 
been  adopted,  from  some  preconceived  theory, 
or  an  incorrect  knowledge  of  their  pathology, 
or  perhaps  from  the  supposed  absence  of  cer- 
tain states  of  the  pulse,  which  had  been  con- 
sidered as  the  necessary  indications  for  adopt- 
ing it. 

In  Febrile  Diseases. — Blood-letting  must 
be  considered  a most  powerful  remedy,  whe- 
ther we  contemplate  its  effects  in  the  treat- 
ment of  “ fevers”  properly  so  called,  in  the 
“ phlegmasia,”  where  there  is  an  inflammation 
of  some  particular  organ,  or  in  the  exanthe- 
matous or  eruptive  fevers.  Much  contro- 
versy, however,  has  arisen  as  to  its  propriety 
in  the  treatment  of  fever,  chiefly  from  the  ob- 
servations of  different  writers  not  having  been 
made  under  the  same  circumstances,  no  class 
of  diseases  assuming  a greater  variety  of  type, 
not  only  in  different  countries  and  in  different 
classes  of  the  community,  but  even  in  different 
years  and  seasons  in  the  same  place  and  in 
different  individuals  of  the  same  family.  The 
fever  which  at  one  period,  and  in  one  class  of 
persons,  is  mild,  may,  in  a short  time,  and  in 
some  other  persons,  assume  the  greatest  seve- 
rity ; whilst  that  which  at  another  period  ap- 
pears in  a severe  and  inflammatory  form,  de- 
manding most  energetic  depletion,  may,  at  no 
very  distant  period,  commence  with  typhoid 
symptoms,  and  require  a perfectly  opposite 
system  of  treatment  In  the  treatment  of  this 
class  of  diseases,  therefore,  all  that  can  be 
done  is  to  establish  such  general  principles  as 
shall  be  applicable  to  the  different  forms  or 
types  in  which  the  fever  may  present  itself. 

The  objections  to  the  use  of  blood-letting 
in  fever  were  grounded  on  the  erroneous 
notion  that  the  disease  had  a certain  course 
to  run  which  could  not  be  shortened,  and 
hence  the  necessity  of  husbanding  instead  of 
exhausting  the  resources  of  the  system. 

Eruptive  Fevers. — It  is  not  many  years  since 
blood-letting  was  first  employed  in  the  treat- 
ment of  exanthematous  diseases,  from  an  im- 
pression that  they  also  had  to  “ run  their 
course,”  and  that  the  great  exhaustion  neces- 
sarily created  by  the  disease,  required  all  the 
resources  and  powers  of  the  system.  Nume- 
rous facts  have  proved  the  utter  groundless- 
ness of  such  a doctrine.  There  is  no  febrile 
disease,  even  of  a specific  character,  such  as 
small-pox,  measles,  or  scarlet-fever,  wherein 
blood-letting  may  not  be  advantageously  em- 
ployed under  certain  circumstances  conjoined 
with  other  remedies,  particularly  during  the 
early  stages  of  these  maladies  : even  in  syphilis 
and  gout,  besides  the  specific  inflammation 
which  forms  the  essential  character  of  the  ma- 
lady, there  are  often  symptoms  of  another  kind 
which  arise  from  the  presence  of  an  idiopathic  or 
common  inflammation,  and  which  are  to  be  sub- 
dued by  blood-letting.  This  observation  applies 
also  to  the  phenomena  of  eruptive  fevers. 
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In  Scarlet  Fever. — Blood-letting  may  be 
resorted  to  in  the  early  stages,  especially 
when  there  is  a determination  of  blood  to  any 
particular  part,  as  the  chest  and  head.  Some- 
times the  inflammation  of  the  throat,  the  cha- 
racteristic feature  in  this  disease,  is  so  severe, 
that  much  relief  is  obtained  by  a local  bleed- 
ing, more  or  less  profuse  ; but  when  any  of  the 
vital  organs  are  affected,  then  venesection  is 
indicated. 

Here  too  the  notion  prevails,  that  in  this  dis- 
ease patients  cannot  endure  a depletion,  or  that 
it  is  unnecessary  and  indeed  improper  for  their 
treatment.  Scarlet  fever,  it  is  true,  in  many 
cases  passes  through  a very  mild  course,  with 
scarcely  a symptom  requiring  any  particular 
treatment ; nay,  in  some  cases  the  pulse,  from 
the  very  commencement  of  the  disease,  is  fee- 
ble, and  the  powers  of  life  sink  rapidly.  But 
we  ought  also  to  be  aware,  that  cases  do  occur 
where  severe  inflammatory  symptoms  come 
on,  and  of  that  type  wherein  blood-letting  is 
highly  to  be  recommended. 

In  Small-pox. — The  benefit  of  blood-letting, 
when  the  febrile  symptoms  are  severe,  or  when 
inflammation  affects  any  particular  organ,  is 
beyond  doubt.  An  intelligent  army-surgeon 
made  it  a general  rule,  from  which  he  had 
experienced  the  greatest  benefit,  always  to 
bleed  soldiers  on  the  commencement  of  the 
fever  preceding  the  eruption. 

In  Erysipelas, — much  benefit  is  derived 
from  the  profuse  haemorrhage  which  follows 
incisions  made  into  the  inflamed  integuments. 
Such  a practice  will,  however,  I am  persuaded, 
be  seldom  found  necessary,  if  blood-letting  be 
had  recourse  to  in  the  early  stage  of  that 
disease. 

From  a supposed  typhoid  character  of 
erysipelas,  it  was  the  general  practice,  and  is 
still  with  some,  never  to  deplete  or  pursue  an 
antiphlogistic  plan  of  treatment  in  this  disease  ; 
and  I well  remember  visiting  a patient  who 
was  suffering  from  a very  severe  attack 
in  the  face,  and  finding  at  her  bedside  a 
large  tumbler  of  wine  and  water,  and  that 
she  was  taking  as  much  bark  as  she  could 
receive.  By  bleeding  her  freely,  and  repeat- 
ing the  operation  three  successive  times  at 
short  intervals,  along  with  purging  and  anti- 
monial  medicine,  she  rapidly  recovered  ; and 
the  medical  attendant  who  first  saw  her,  ex- 
pressed his  surprise  at  the  treatment.  I had 
employed,  remarking,  that  during  a long  at- 
tendance at  a public  hospital,  he  had  never 
seen  blood-letting  employed  in  erysipelas,  and 
that  nearly  all  the  cases  he  had  seen  of  that 
disease  affecting  the  face  and  head  had  termi- 
nated fatally. 

In  erysipelas  there  is  usually  a peculiar 
feeling  in  the  pulse,  which  is  apt  to  deter  the 
practitioner  from  employing  blood-letting ; 
the  pulse  is  small,  but  more  or  less  incom- 
pressible, and  whilst  the  blood  is  flowing  from 
the  vein,  it  acquires  more  and  more  volume, 
and  often  a very  considerable  quantity  is  ab- 
stracted before  a fainting  state  supervenes. 

Whenever  the  abstraction  of  blood  is  ne- 


cessary in  the  treatment  of  erysipelas,  general 
is  to  be  preferred  to  local  blood-letting  ; and 
chiefly  for  this  reason,  that  the  leech-bites 
often  act  in  such  states  of  the  system  only  as 
additional  local  exciting  causes,  and  therefore 
the  local  irritation  caused  by  them  ought  to 
be  avoided,  which  can  be  done  by  adopting 
venesection.  Besides,  we  seldom  see  erysi- 
pelas so  severe  as  to  require  blood-letting, 
without  more  or  less  disturbance  of  the  whole 
system,  and  this  is  a further  reason  for  pre- 
ferring general  to  local  depletion  in  the  treat- 
ment of  this  disease. 

In  Acute  Inflammation. — Whenever  there 
is  any  organ  under  the  influence  of  inflamma- 
tion, and  febrile  excitement  is  also  present,  the 
abstraction  of  blood  should  be  unhesitatingly 
employed.  The  blood  should  be  taken  from 
the  arm  whilst  the  patient  is  in  the  recumbent 
position,  until  syncope  is  produced,  and  the 
operation  repeated  whenever  the  pulse  rises, 
and  until  the  febrile  symptoms  are  subdued. 
Local  determination  to  any  particular  organ 
may  afterwards  be  combated  by  local  depletion. 
It  is  always  of  importance,  in  the  treatment 
of  inflammation,  that  the  general  should  pre- 
cede the  local  bleeding. 

In  Chronic  Inflammation. — When  inflamma- 
tion assumes  a chronic,  or  subacute  form,  the 
abstraction  of  blood  is  an  equally  useful  re- 
medy as  when  inflammation  is  in  its  acute 
stage  : the  above  terms  have  each  been  em- 
ployed to  denote  the  state  of  an  inflamed  part 
wherein  there  is  no  longer  any  febrile  excite- 
ment, no  disturbance  in  the  action  of  the 
heart,  but  where  there  is  a change  merely 
in  the  condition  of  the  capillary  system. 
Local  is  usually  preferable  to  general  blood- 
letting, to  subdue  inflammation  in  this  stage. 

In  cases  of  chronic  inflammations,  I have 
been  in  the  habit  of  recommending  the  fre- 
quent repetition  of  small  bleedings  in  place  of 
one  or  more  large  depletions.  A person 
afflicted  with  some  chronic  inflammation,  and 
whose  strength  would  be  impaired  by  any  thing 
like  a severe  depletion,  will  often  gain  vigour 
and  health  whilst  two  or  three  leeches  are 
daily  applied  to  the  diseased  part  b 

Ophthalmia  also  presents  itself  in  numerous 

1 Case. — A girl  of  feeble  constitution  had  a gland 
in  the  neck  enlarge  suddenly.  It  was  tender  to  the 
touch,  but  she  had  no  febrile  symptoms.  I advised 
her  to  apply  leeches  daily,  beginning  with  four  and 
diminishing  the  number  as  the  swelling  abated,  which 
treatment,  along  w'ith  fomentations  and  poultices, 
greatly  relieved  her,  and  the  swelling  gradually  di- 
minished. But  the  leeches  were  employed  no  less 
than  seventeen  times  on  this  as  well  as  on  another 
enlarged  gland  before  all  tenderness  went  off;  and 
much  surprise  was  expressed,  that  at  the  termination 
of  this  treatment  her  general  health  and  strength  had 
improved,  and  she  had  regained  flesh. 

Case. — A girl  about  six  years  of  age  had  a scro- 
fulous affection  of  the  second  joint  of  the  thumb. 
A considerable  enlargement  having  taken  place  of 
the  soft  parts,  with  slight  discoloration  and  tender- 
ness, two  leeches  were  daily  applied  for  one  week, 
one  leech  every  day  during  the  subsequent  week, 
and  one  every  second  or  third  day  afterwards,  until 
the  swelling  completely  vanished ; and  after  this  treat- 
ment her  general  health  was  greatly  improved. 
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forms,  wherein  this  system  of  small  but  fre- 
quently repeated  local  depletions  are  very  be- 
neficial ; and  I might  quote  numerous  cases  to 
show  how  inflammations  of  the  eye,  that  have 
existed  long,  and  for  which  a variety  of  local 
as  well  as  general  remedies  had  been  em- 
ployed without  success,  were  completely  sub- 
dued by  omitting  all  local  applications,  and 
merely  applying  daily  one  or  two  leeches 
behind  the  ears  alternately,  and  as  long  as 
the  symptoms  continued  to  yield  to  the 
treatment '. 

There  are  many  other  organs,  particularly 
the  mamma  and  those  of  the  genito-urinary 
system  of  both  sexes,  liable  to  those  chronic 
inflammations,  all  which  may  be  subdued  by 
this  system  of  small  but  frequent  local  deple- 
tions. 

In  Congestion. — The  observations  I have 
hitherto  made  on  the  curative  effects  of  blood- 
letting, apply  chiefly  to  the  treatment  of  dis- 
eases of  an  inflammatory  character.  But 
there  is  another  class  of  cases  in  which  the 
propriety  and  extent  of  depletion  are  indi- 
cated by  a different  assemblage  of  symptoms. 
I allude  to  congestion  or  plethora  of  a parti- 
cular organ  or  region  of  the  body,  a state 
very  different  from  inflammation,  and  which 
can  be  artificially  produced  in  the  arm  by 
tying  a ligature  round  it,  and  thus  distending 
the  veins.  In  this  state  the  capillary  system, 
and  more  particularly  the  veins  of  the  affected 
part,  are  preternaturally  distended  with  blood, 
but  there  is  no  alteration  of  structure.  Con- 
gestion ought  not  however  to  be  confounded 
with  irregular  distribution  of  blood,  exam- 
ples of  which  we  have  in  flushings  of  the 
cheek,  in  friction  on  the  skin,  in  the  pre- 
sence of  a mote  in  the  eye,  and  in  many 
of  those  headachs  which  are  usually  called 
nervous.  Bleeding  in  these  cases  should 
not  be  carried  to  the  same  extent  as  in 

1 Case. — A girl  six  years  of  age  had  the  cornea  of 
both  eyes  so  dim  that  vision  was  nearly  destroyed, 
and  there  was  a pale  redness  of  the  whole  sclerotica 
accompanied  by  an  intolerance  of  light.  She  was  pale, 
feeble,  and  emaciated,  the  circulation  hurried,  and  the 
digestive  organs  considerably  disordered.  I recom- 
mended two  leeches  to  be  applied  behind  one  ear 
every  day,  one  grain  of  calomel  to  be  given  every 
morning,  and  after  a week,  every  second  morning  for 
a few  times.  Some  of  the  liquor  of  potass  combined 
with  rhubarb  was  given  twice  a day.  Such  was  the 
manifest  benefit  derived  from  the  leeches  in  this 
patient,  that  they  were  daily  continued  for  two  months, 
and  afterwards  one  was  applied  daily  for  another 
month,  when  the  cure  was  effected. 

The  result  of  this  treatment  was  that  a perceptible 
amendment  continued  to  take  place  daily  in  her  con- 
dition. The  redness  of  the  eyes  gradually  subsided, 
the  cornea  regained  their  transparence,  the  digestive 
organs  improved,  and  she  accumulated  health  and 
strength,  so  that  at  the  end  of  the  third  month  she 
required  no  further  treatment,  and  no  local  remedy 
was  ever  applied  to  the  eyes. 

The  patient  was  brought  to  me  upwards  of  a year 
after  this  illness,  with  a very  extensive  inflammatory 
swelling  of  the  soft  parts  covering  one  of  the  tibiae. 
I pursued  the  same  system  of  treatment,  and  it  was 
not  until  several  week's  had  elapsed,  and  that  besides 
the  use  of  calomel  she  applied  leeches  daily,  that 
the  swelling  was  subdued. 


inflammations,  and  the  blood  is  to  be  re- 
moved either  from  the  vessels  immediately 
connected  with  the  diseased  organ  or  remote 
from  it.  Leeches  applied  on  the  frontal  vessels, 
or  on  the  ethmoidal  vessels  ramified  upon  the 
septum  of  the  nose,  or  applied  behind  the  ears, 
or  cupping  the  nape  of  the  neck,  are  the  modes 
best  adapted  for  relieving  congestion  within 
the  head. 

Leeches  or  cupping  may,  in  like  manner, 
be  employed  on  the  parietes  of  the  thorax 
and  abdomen  in  congestions  of  the  viscera ; 
and  leeches  on  the  verge  of  the  anus  are  par- 
ticularly beneficial  in  abdominal  congestions, 
from  the  connexion  which  the  hsemorrhoidal 
veins  have  with  the  portal  system  ; many  dis- 
eases of  the  viscera  are  essentially  benefited  by 
the  application  of  leeches  to  the  feet,  vulva, 
and  margin  of  the  anus. 

Blood-letting  of  this  kind  may  often  be  most 
successfully  employed  in  restoring  the  sup- 
pressed menstrual  flux.  For  this  purpose, 
the  bleeding  should  be  had  recourse  to  the  day 
previous  to  the  approach  of  that  periodical 
discharge  ; by  thus  relieving  the  system  of 
more  or  less  disturbance,  the  natural  functions 
are  more  perfectly  performed.  In  such  cases 
the  application  of  leeches  should  be  to  the 
feet,  the  vulva,  or  inside  of  the  thighs. 

In  specific  diseases,  such  as  syphilis,  cancer, 
scrofula,  gout,  and  rheumatism,  blood-letting 
is  often  a useful  remedy,  when  employed 
within  certain  limits. 

The  same  observation  applies  to  persons 
affected  with  gouty  inflammation  in  any  organ. 
In  some  cases,  a certain  extent  of  depletion 
will  mitigate  the  inflammatory  symptoms  at- 
tending gout,  but  if  the  depletion  be  carried 
beyond  that,  it  no  longer  alleviates  the  pain ; 
the  whole  system  seems  to  suffer,  and  the  local 
disease  is  apt,  as  in  rheumatism,  to  assume  a 
chronic  and  unyielding  form. 

The  inflammation  which  is  caused  by  a burn 
or  scald  may  be  alleviated  by  the  same  plan  of 
treatment  *. 

In  Suppurated  Parts. — It  is  usually  con- 
sidered that  when  an  inflamed  part  has  ad- 
vanced to  suppuration,  the  after  treatment 
ought  to  be  altogether  directed  to  the  healing 
of  the  abscess,  for  which  purpose  free  inci- 
sions are  frequently  employed.  It  is  true, 
that  usually  when  the  contents  of  an  abscess 

1 A youth  about  ten  years  of  age,  whilst  amusing 
himself  with  gunpowder,  a large  quantity  ignited,  ana 
severely  scorched  his  face.  When  I saw  him  a few 
hours  after  the  accident,  I found  the  whole  face  much 
swelled  and  scorched,  and  the  eyes  closed  from  the 
swollen  state  of  the  eyelids.  He  had  great  pain,  and 
the  pulse,  though  not  frequent,  was  firm  and  unyield- 
ing. He  was  immediately  hied  in  the  arm  until  he 
became  faint,  which  had  the  effect  of  alleviating  the 
pain,  and  diminishing  the  swelling.  Leeches  were  ap- 
plied behind  each  ear  alternately  whenever  pain  re- 
turned, and  these  were  repeated  morning  and  evening 
until  the  inflammation  of  the  integuments  was  com- 
pletely subdued ; and  whilst  this  treatment  was  em- 
ployed, the  bowels  were,  at  the  same  time,  fully  evacu- 
ated, the  patient  kept  on  the  antiphlogistic  regimen, 
and  the  common  liniment  of  lime-water  and  linseed 
oil  applied  to  the  burn. 
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are  discharged,  the  accompanying  pain  as  well 
as  inflammation  abates  ; but  this  is  not  always 
the  case  ; under  such  circumstances,  local 
blood-letting  is  very  useful. 

In  most  cases  of  cellular  as  well  as  of  glan- 
dular inflammation,  the  purulent  fluid  which  is 
collected,  and  forms  the  abscess,  does  not 
make  its  escape  if  left  to  nature  until  the  cir- 
cumjacent swelling  and  inflammation  have 
abated.  But  if  the  matter  has  been  artificially 
evacuated,  and  the  surrounding  swelling  and 
inflammation  have  not  been  subdued,  then  the 
application  of  leeches  to  the  inflamed  integu- 
ments, once  or  twice  a day,  will  be  most  use- 
ful ; and  it  will  be  observed,  that  whilst  the 
inflammatory  symptoms  are  thus  subdued,  the 
suppurative  process  is,  in  like  proportion, 
diminished. 

When  a succession  of  abscesses  has  formed 
in  any  part,  and  when  sinuses  have  been  ex- 
tending, as  it  were,  step  by  step,  the  inflam- 
mation of  the  surrounding  soft  parts  can  be 
completely  checked  by  local  bleeding  ; and  in 
this  manner  have  I often  been  able,  by  the 
almost  daily  application  of  leeches,  completely 
to  conquer  the  inflammation,  and  thus  prevent 
the  formation  of  new  abscesses,  and  the  ex- 
tension of  sinuses. 

In  Ulcers  of  the  Legs. — Blood-letting  is 
equally  applicable  to  the  treatment  of  the  in- 
flamed integuments  around  an  ulcer,  and  a 
small  number  of  leeches  may  be  applied  with 
the  best  effects,  in  the  immediate  vicinity  of 
ulcerated  surfaces. 

In  Sloughing  Ulcers. — Whenever  an  ulcer, 
whether  it  be  the  consequence  of  a wound,  or 
caused  by  some  specific  virus,  such  as  that  of 
syphilis,  assumes  a disposition  to  slough,  it  has 
been  usual  to  employ  stimulants,  both  inter- 
nally and  externally.  Now  there  are  many 
cases  of  this  description  wherein  an  opposite 
or  depletive  system  of  treatment  may  be  ad- 
vantageously employed  ; I first  observed  the 
extraordinary  effect  of  depletion  in  a case  of 
sloughing  chancre,  from  which  a profuse  hae- 
morrhage took  place.  A gentleman  had  lost 
a great  quantity  of  blood  during  the  night 
from  a sloughing  chancre,  which  had  extended 
into  one  of  the  corpora  cavernosa.  To  arrest 
this  haemorrhage  I immediately  bled  him  at 
the  arm  till  he  fainted.  The  haemorrhage  did 
not  return,  but  a change  took  place  which  I 
little  anticipated,  for  the  sloughing  process  was 
completely  checked  ; the  slough  afterwards 
separated,  and  the  wound  granulated  and  cic- 
atrised in  the  most  healthy  manner. 

Cases  of  this  kind  furnish  proof  that  slough- 
ing sores  are  at  least  not  always  to  be  attri- 
buted to  a diminished  vigour  or  typhoid  state 
of  the  system,  or  to  a more  virulent  quality  of 
the  specific  virus,  but  arise  from  an  excess  of 
inflammation  occurring  under  a peculiar  state 
of  the  patient’s  constitution,  and  ought  to  be 
subdued  by  an  antiphlogistic  system  of  treat- 
ment, independent  of  any  subsequent  treat- 
ment which  may  be  necessary  for  the  cure 
of  the  specific  disease.  It  is,  indeed,  well 


known,  in  cases  where  the  syphilitic  sore 
shows  a disposition  to  inflame  much,  or  to 
slough,  the  exhibition  of  mercury  is  prejudicial, 
and  ought  not  to  be  administered  until  all 
local  as  well  as  constitutional  excitement  is 
subdued. 

In  this  class  of  cases,  opium  ought  also  to 
be  freely  given,  and  one  or  more  grains  may 
be  taken  every  few  hours,  until  the  symptoms 
are  relieved.  These  observations  apply  to 
wounds  where  the  soft  parts  slough  from  the 
violence  of  the  inflammation  consequent  to 
an  injury. 

In  hospital  gangrene  the  good  effect  of  this 
treatment  has  been  established  in  the  most 
satisfactory  manner  by  Mr.  Boggie,  an  intel- 
ligent army  surgeon,  who  met  with  many  ex- 
amples of  that  formidable  disease  in  military 
hospitals  during  the  Spanish  campaigns,  and 
for  which  he  found  venesection  the  most 
powerful  remedy. 

Cautions. — Hitherto  those  classes  of  dis- 
eases only  have  been  pointed  out  wherein 
bleeding  may  be  employed  as  the  chief  cura- 
tive means  ; but  there  are  other  in  which  this 
energetic  remedy  ought  to  be  used  with  much 
caution,  and  w'here  doubt  of  its  propriety  may 
exist,  although  it  be  necessary  for  the  patient’s 
safety. 

Blood-letting  after  the  infliction  of  an  injury 
is  often  employed  very  unnecessarily,  and 
often,  too,  perniciously.  I allude  to  the  com- 
mon practice  of  bleeding  persons  immediately 
after  an  accident,  or  during  an  apoplectic,  or 
convulsive  fit.  In  many  accidents,  particu- 
larly where  the  head  suffers,  the  first  effects  of 
the  injury  are  a diminution  or  collapse  of  the 
vital  powers,  the  skin  is  cold,  and  the  pulse 
small ; if,  under  such  circumstances,  blood- 
letting be  had  recourse  to,  a still  further  dimi- 
nution is  produced.  We  should  never  bleed, 
until  the  powers  of  life  have  recovered,  or 
some  degree  of  reaction  has  taken  place. 

In  Apoplexy. — Blood-letting  has  frequently 
been  carried  to  a very  unwarrantable,  and 
even  fatal  extent.  In  proportion  to  the 
violence  of  an  apoplectic  shock  so  are  the 
powers  of  life  and  vigour  of  the  heart  di- 
minished ; and  hence,  if  the  quantity  of  blood 
abstracted  be  regulated  by  the  severity  of 
the  symptoms,  in  like  proportion  will  such 
treatment  be  hurtful  by  still  farther  dimi- 
nishing the  vital  powers.  When  a person  is 
in  a state  of  insensibility  from  an  apoplectic  fit, 
those  around  are  too  apt  to  urge  the  necessity 
of  blood-letting,  conceiving  that  the  loss  of 
blood  will  relieve  the  disease  in  the  head,  of 
which  the  fit  is  merely  an  effect  or  symptom  L 

1 A surgeon  was  sent  for  to  see  a patient,  who  had 
fallen  down  suddenly  in  an  apoplectic  fit ; he  imme- 
diately opened  a vein,  and  after  abstracting  only  a few 
ounces  of  blood,  the  pulse  sank.  When  he  visited 
this  patient,  several  hours  afterwards,  he  found  the 
powers  of  life  so  feeble,  that  he  ordered  him  cordials, 
by  which  the  action  of  the  heart  and  arteries  began  to 
revive.  Soon  after  this,  however,  another  surgeon  was 
called  in,  and  he  repeated  the  venesection,  after  which 
the  patient  sank  rapidly,  and  in  a few  hours  expired. 
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When  the  approach  of  a paralytic  attack  is 
foreseen,  or  even  the  symptoms  slightly  com- 
menced, it  is  astonishing  to  what  an  extent 
blood-letting  must  sometimes  be  carried,  in 
order  to  check  the  progress  of  the  malady1. 

There  are  cases  of  plethora  or  congestion 
in  the  brain,  producing  a sudden  loss  of  the 
intellectual  powers,  and  convulsions,  in  which 
too  much  blood  can  scarcely  be  removed  to 
save  life ; but  in  such  cases  the  pulse  is 
stronger,  and  acquires  vigour  whilst  the  blood  is 
flowing  from  the  vein. 

A general  officer,  of  a full  plethoric  habit, 
and  who  had  suffered  occasionally  from  gout, 
had,  in  consequence  of  a slight  pain  in  the 
great-toe,  taken  a brisk  purgative,  and  whilst 
walking  on  the  following  day,  which  happened 
to  be  unusually  cold,  he  felt  a chill,  suddenly 
became  giddy,  and  fell  down  in  the  street, 
senseless  and  motionless,  and  his  pulse,  though 
strong,  was  little  changed.  I immediately 
opened  a vein  in  the  arm,  and  the  blood 
flowed  freely  through  a large  orifice  ; at  first 
the  pulse  gradually  acquired  strength,  and  in- 
creased in  frequency,  but  was  not  subdued 
until  upwards  of  forty  ounces  of  blood  were 
abstracted,  and  then  he  immediately  became 
sensible  to  things  around  him.  In  a few 
hours  the  vigour  of  the  heart  and  arteries  re- 
vived, accompanied  by  uneasy  feelings  in  the 
head,  when  the  same  quantity  of  blood  was 
taken  away  as  on  the  former  occasion.  These 
depletions,  along  with  an  antiphlogistic  regi- 
men, were  the  means  of  producing  permanent 
relief. 

There  are  also  cases  of  apoplexy,  in  which 
there  is  congestion  of  blood  in  the  brain,  aris- 
ing from  diminished  power  of  the  heart  to  pro- 
pel the  blood.  If  in  such  cases,  instead  of 
stimulants,  blood-letting  be  employed,  the 
powers  of  life  are  so  reduced  that  death  soon 
follows. 

When  there  is  an  organic  change  in  the 
brain’s  structure,  and  when  the  sudden  apo- 

1  A patient  complained  of  a numbness  in  the  muscles 
of  the  light  arm,  and  a tingling  sensation  in  the  fingers, 
which  symptoms  he  had  first  perceived  on  shaving  him- 
self that  morning.  His  pulse  did  not  appear  much 
changed,  but  it  was  not  easily  compressed.  The  action 
of  the  heart  was  un  naturally  vigorous  ; his  countenance 
had  a tumid  appearance  and  a leaden  colour,  but  he 
had  no  uneasy  feeliugs  in  his  head,  though  he  had 
walked  a considerable  distance  to  my  house.  I advised 
him  to  return  home  in  a coach,  and  to  be  immediately 
bled  in  the  horizontal  posture,  and  forty-four  ounces  of 
blood  were  abstracted  before  syncope  came  on.  The 
pulse  soon  began  again  to  rise,  and  lie  was  largely  bled 
a second  time  twelve  hours  after  the  first  bleeding, 
and  also  until  he  fainted.  In  forty-eight  hours  after 
the  first  bleeding,  the  action  of  the  heart  and  arteries 
had  greatly  increased,  accompanied  with  feelings  of 
stupor  and  giddiness,  notwithstanding  his  bowels  had 
been  very  freely  evacuated ; he  was  therefore  again 
bled  at  the  arm  till  syncope  came  on,  having  lost  in 
the  three  bleedings  no  less  than  a hundred  and  six 
ounces  of  blood  ! A few  doses  of  calomel,  which  had 
been  given  along  with  strong  purgatives,  in  a few  days 
affected  his  gums,  and  created  a good  deal  of  mercurial 
fever,  but  his  strength  rapidly  recovered  after  this  went 
off,  and  in  a few  weeks  all  numbness  left  his  arm,  and 
i ts  motions  were  so  completely  restored,  that  he  could 
use  a pen  as  well  as  before  his  illness. 


plectic  attack  is  caused  by  some  vessel  of  the 
diseased  part  of  the  brain  giving  way  and 
pouring  out  blood,  blood-letting  is  of  no  avail, 
and  if  had  recourse  to  when  the  pulse  is  feeble, 
and  the  vital  powers  already  much  diminished, 
it  never  fails  to  hasten  the  patient’s  death. 

In  particular  Inflammatory  cases.  — There 
are  individuals  in  whom  the  loss  even  of  a 
very  small  quantity  of  blood  produces  such 
exhaustion  that  it  is  impossible  to  carry  de- 
pletion to  the  ordinary  extent,  even  when 
they  are  labouring  under  inflammatory  dis- 
eases. But  these  are  constitutional  peculia- 
rities, of  which  we  can  only  be  aware  by  pre- 
vious observation  on  the  patient1. 

A nice  point  to  determine  in  the  employ- 
ment of  blood-letting,  occurs  in  those  cases  of 
inflammation  where  the  powers  of  life  are 
already  so  much  exhausted  from  the  duration 
of  the  disease,  that  though  there  may  be  a 
probability  of  the  inflammation  being  subdued 
by  bleeding,  yet  the  exhaustion  produced  by 
any  further  depletion  would  of  itself  destroy 
life.  Under  such  circumstances,  recourse 
should  be  had  to  other  means  for  controlling 
the  action  of  the  heart  and  arteries,  such  as 
large  and  frequent  doses  of  the  tartrate  of 
antimony,  mercury  combined  with  opiates, 
colchicum,  &c. 

In  irregular  Distributions  of  Blood. — Blood- 
letting will  be  found  more  or  less  injurious 
when  had  recourse  to,  where  there  is  merely 
an  irregular  distribution  of  the  blood,  or  undue 
quantity  in  a particular  part,  without  any  in- 
crease in  the  general  circulation.  Such  cases 
are  quite  different  in  their  pathological  char- 
acters, both  from  those  of  congestion  and  of 
inflammation,  and  these  three  different  condi- 
tions ought  to  be  accurately  distinguished. 

In  congestion,  the  quantity  of  the  sanguine- 
ous fluid  is  increased,  or  the  vessels  of  an  organ 
are  in  a state  of  plethora.  In  an  inflamed  part, 
a change  of  structure  is  going  on,  so  that  if  an 
organ  in  a state  of  congestion  be  compared 
with  one  which  is  inflamed,  and  macerated 
each  in  water,  the  blood  of  the  congested 
is  washed  away,  leaving  the  natural  structure 
unchanged,  whilst  in  the  inflamed  organ, 
besides  an  increased  quantity  of  blood,  there 
is  a change  in  the  structure  of  the  organ,  par- 
ticularly an  effusion  of  a sero-albuminous  or 
puriform  fluid,  into  the  cellular  membrane. 

1 Case. — A lady  about  the  middle  period  of  life, 
who  had  suffered  much  from  bad  health,  was  suddenly 
attacked  by  the  usual  symptoms  of  peritoneal  inflam- 
mation ; suffering  with  a fixed  pain  in  the  abdomen, 
great  tenderness  to  the  touch,  a very  rapid  pulse.  I 
opened  a vein  in  the  arm,  and  before  she  had  lost  five 
ounces  of  blood,  the  pulse  sank  and  she  fainted.  Two 
hours  afterwards,  she  had  recovered  from  the  state  of 
syncope,  and  her  pulse  was  revived,  but  very  rapid  and 
easily  compressed.  The  local  pain  not  having  abated, 
the  bandage  was  replaced  on  the  arm,  and  scarcely  had 
a couple  of  ounces  of  blood  been  lost  when  the  pulse 
sank,  and  she  again  became  faint.  The  pain  in  the 
abdomen  not  being  relieved,  after  having  recovered 
from  the  state  of  syncope  produced  by  the  second 
bleeding,  a grain  of  opium  with  five  of  calomel  were 
given  every  few  hours,  by  which  treatment  the  pain 
and  all  other  symptoms  were  rapidly  subdued. 
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Where  there  is  an  irregular  distribution  of  the 
blood,  an  undue  quantity  being  sent  to  a par- 
ticular part,  there  is  a corresponding  diminu- 
tion of  the  blood  in  some  other  parts  of  the 
body,  and  it  is  in  such  cases  the  abstraction  of 
blood  is  always  useless  or  injurious. 

We  have  examples  of  these  irregular  dis- 
tributions of  the  head  and  chest.  Persons 
suffering  from  bilious  and  aguish  headachs,  as 
they  are  called,  frequently  have  a flushed 
countenance,  and  an  increased  action  of  some 
of  the  branches  of  the  external  carotid  artery  ; 
but  they  are  not  accompanied  by  any  of  those 
changes  in  the  arterial  or  cardiac  pulse  which 
indicate  the  use  of  blood-letting,  and  are 
marked  by  symptoms  showing  a diminution  of 
blood  in  some  other  parts  of  the  body,  parti- 
cularly in  the  limbs,  by  a painful  sense  of 
coldness  in  the  feet. 

Persons  who  have  often  suffered  from  bili- 
ous headachs,  accompanied  with  a flushed  face, 
and  for  which  blood-letting  has  been  ineffec- 
tually tried,  may  have  feelings  of  uneasiness 
in  the  head  of  a different  character,  and  of 
that  description  wherein  bleeding  is  highly 
beneficial.  I have  known  several  serious  errors 
committed  from  not  being  aware  of  this  cir- 
cumstance, and  treating  a headach  from  con- 
gestion of  blood  like  an  ordinary  sympathetic 
headach. 

Neglect  of  Blood-letting. — We  have  daily 
opportunities  of  noticing  the  changes  of  struc- 
ture which  take  place  in  every  organ  of  the 
body,  in  consequence  of  inflammations  being 
allowed  to  advance,  which,  had  they  been 
detected  early  and  treated  by  depletion, 
might  have,  in  all  probability,  been  subdued, 
and  any  permanent  change  of  structure  com- 
pletely prevented. 

There  are,  no  doubt,  many  examples  of  in- 
flammatory diseases,  which  have  been  com- 
pletely relieved  without  blood-letting,  some 
of  them,  when  left  to  nature,  running  through 
a particular  course,  and  leaving  the  affected 
organ  unchanged  ; and  there  are  others  which 
are  checked  by  the  exhibition  of  those  internal 
remedies  which  subdue  the  action  of  the  vas- 
cular system.  But  there  are  many  affections 
where  the  propriety  of  blood-letting  has  been 
indicated ; and  where,  in  consequence  of  its 
not  being  employed,  the  foundation  has  been 
laid  of  some  substantial  structural  disease.  I 
am  indeed  convinced,  that  in  almost  all  those 
diseases  which  are,  at  their  commencement, 
attended  by  the  disturbed  action  of  the  vas- 
cular system,  a much  quicker  and  more  com- 
plete abatement  of  the  symptoms  would  result 
from  venesection,  pursued  even  to  a very 
moderate  extent,  and  the  whole  system  suffer 
a much  less  subsequent  debility,  than  by  the 
free  use  of  purgatives  and  diaphoretics,  and  a 
long  continued  perseverance  in  an  antiphlo- 
gistic treatment. 

Some  peculiar  effects  of  Blood  - letting.  — 
There  is  a curious  effect  of  bleeding  which 
was  first  remarked  to  me,  in  the  following  in- 
stance, by  Professor  Russell  of  Edinburgh  : — 
A lady  of  a plethoric  habit  was  very  liable 


to  sudden  and  severe  congestions  of  blood  in 
different  parts  of  the  body,  most  frequently  in 
the  lungs  : the  abstraction  of  a quantity  of 
blood  was  indispensable.  The  moment  a vein 
was  opened  she  not  only  began  to  experience 
relief,  but  felt  an  instantaneous  exhilaration  of 
spirits,  like  one  intoxicated.  Mr.  Russell 
repeatedly  witnessed  this  very  singular  effect 
in  the  patient,  and  a medical  friend  of  his 
witnessed  an  effect  somewhat  similar  in  ano- 
ther person. 

Bleeding,  too,  not  only  increases  the  action 
of  the  bowels,  but  it  promotes  the  mercurial 
action.  Dr.  Fordyce  used  to  say  that  in  some 
cases  of  constipated  bowels,  they  ought  to  be 
opened  with  a lancet.  The  action  of  many 
other  substances  on  the  economy  may  be  pro- 
moted in  the  same  manner. 

The  remarkable  effect  of  abstracting  blood 
from  domestic  animals  under  different  circum- 
stances and  for  different  purposes,  is  worthy 
of  remark  here.  Horses  who  get  into  too 
high  condition,  as  it  is  called,  in  which  state 
a heaviness  and  want  of  activity  supervene, 
if  bled,  acquire  fresh  vigour  ; and  an  acute 
observer  informed  me  that  he  often  found, 
if  a pointer  was  bled  on  the  morning  of  the 
day  previous  to  hunting,  the  fatigue  he  could 
endure  was  infinitely  greater  than  another 
dog  in  the  same  condition  who  had  not  lost 
blood. 

OPERATIONS. 

Arteriotomy  (from  dprufa,  an  artery,  and 
Tspv <i),  to  cut),  or  blood-letting  from  an  artery, 
is  an  operation  of  high  antiquity.  Celsus 
makes  mention  of  it,  and  Galen  complains  that 
his  contemporaries  neglected  it  too  much. 
Prosper  Albinus  represents  it  as  in  frequent 
use  amongst  the  Egyptians.  In  the  present 
day,  it  is  employed  almost  solely  on  the  tem- 
poral artery,  or  its  branches,  the  auricular  and 
frontal,  as  from  their  superficial  situation  on 
the  external  surface  of  the  cranium,  peculiar 
facility  is  afforded  after  the  operation  for 
arresting  the  flow  of  blood  by  compression. 
In  a preceding  part  of  this  article,  it  will  have 
been  however  remarked,  that  in  cases  where 
there  is  great  difficulty  of  obtaining  a flow  of 
blood  by  other  means,  this  operation  might 
be  extended  to  other  arteries  when  favourably 
situated  for  compression  against  bone,  such  as 
the  dorsal  artery  of  the  foot,  and  of  the  hand  the 
lower  part  of  the  radial  ; this  last  vessel,  it  is 
there  stated,  has  been  opened  under  a necessity 
of  this  kind.  The  operation  may  be  performed 
with  a bistoury,  a straight  pointed,  or  a com- 
mon lancet.  The  surgeon  being  provided 
with  a compress  and  roller,  shaves  off  the 
hair  of  the  temple,  when  the  artery  and  its 
branches  may  not  only  be  felt,  but  the  pulsa- 
tions may  be  distinctly  seen.  When  this  is 
not  the  case,  its  situation  and  course  are  rea- 
dily explored  by  the  index  finger.  If  the 
branches  be  large,  it  will  be  unnecessary  to 
perform  the  operation  on  the  trunk  itself, 
when  otherwise,  the  trunk  of  the  vessel  should 
be  opened. 
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The  patient  being  in  the  recumbent  pos- 
ture, or  seated  on  a low  chair,  with  the  head 
turned  on  one  side,  and  resting  on  an  assistant, 
the  surgeon  explores  the  course  of  the  artery, 
and  marks  with  ink  the  situation  of  his  inci- 
sion. Supposing  that  he  hleeds  from  the  left 
temple,  he  fixes  the  vessel,  by  pressing  on  it 
with  the  index  and  middle  fingers  of  the  left 
hand,  leaving  between  them  the  ink  mark  un- 
covered for  a little  way  on  each  side.  If  the 
artery  be  superficial,  and  pulsates  strongly  to 
the  touch,  the  integuments  and  vessel  may  be 
divided  at  a stroke,  if  not,  the  first  incision 
divides  the  integuments  only ; the  artery  is 
then  seen  lying  on  the  aponeurosis,  which 
covers  the  temporal  muscle,  and  may  be 
punctured  with  the  point  of  the  instrument. 
Ordinarily  the  integuments  are  first  divided, 
the  puncture  or  complete  section  of  the  artery 
forming  the  second  step  of  the  operation.  The 
performance  will  be  facilitated,  if  the  patient 
keep  his  jaws  firmly  locked,  as  the  artery 
meets  the  knife  with  more  resistance,  it  being 
supported  by  the  contracted  temporal  muscle. 
Some  surgeons  make  the  first  incision  by  first 
pinching  up  the  skin,  and  then  dividing  it. 
The  course  of  the  artery  is  generally  about 
an  inch  above  the  zygoma,  and  nearly  two 
inches  forward  from  the  ear.  If  it  be  desired 
to  obtain  any  considerable  quantity  of  blood, 
the  puncture  should  be  made  on  the  trunk  of 
the  vessel,  half  an  inch  above  the  zygoma  ; 
indeed  the  general  objection  to  arteriotomy 
is  that  a sufficient  quantity  of  blood  cannot  be 
obtained,  and  the  surgeon  is  in  consequence 
obliged  to  have  recourse  to  venesection  ulti- 
mately. When  the  opening  is  sufficiently 
large,  the  blood  flows  per  saltum.  When  it 
flows  languidly  and  in  a small  stream,  it  may 
be  assisted  by  pressing  the  vessel  with  the 
finger  above  the  puncture,  or  by  gently  fillip- 
ping the  trunk  itself,  while  the  patient  at  the 
same  time  is  directed  to  move  the  lower  jaw 
as  in  the  act  of  mastication.  The  blood  should 
be  prevented  from  streaming  into  the  ear  or 
down  the  cheek,  and  with  this  view,  the 
French  surgeons  recommend  forming  a chan- 
nel for  it  with  a piece  of  card-paper. 

If  the  artery  has  been  completely  cut 
across,  the  bleeding  in  general  ceases  spon- 
taneously. This  will  also  happen  in  most 
cases  where  the  vessel  has  been  merely  punc- 
tured. The  lips  of  the  wound  are  then  brought 
together  with  adhesive  straps,  and  the  gra- 
duated compress  and  roller  are  at  once  ap- 
plied, making  a few  turns  of  the  latter  round 
the  forehead,  occiput,  and  over  the  temple 
with  moderate  pressure.  If  haemorrhage 
should  recur,  the  bandage  must  be  removed, 
and  the  vessel  divided  completely  ; this  will 
allow  the  divided  extremities  to  retract,  when 
the  bleeding  will  immediately  cease.  When 
the  artery  has  been  thus  divided,  neither 
haemorrhage  nor  aneurism  are  to  be  feared  as 
a consequence. 

Phlebotomy  (from  <p\ ti|/,  a vein,  and  rtpvai, 
to  cut),  or  venesection,  is  the  common  mode 
of  blood-letting,  and  may  be  performed  at  the 


bend  of  the  arm,  at  the  ankle,  on  the  external 
jugular  vein,  the  brachial  or  cephalic  vein  in 
its  ascent  to  join  the  axillary,  the  veins  on  the 
back  of  the  hand  and  foot,  the  frontal  veins, 
and  those  under  the  tongue.  The  place  of 
election  is  the  bend  of  the  arm,  and  for  the 
anatomy  of  the  veins  of  this  region,  the 
reader  is  referred  to  the  article  under  that 
head. 


Fig.  155. 


Fig.  155  represents  arteriotomy  of  the  temporal 
artery  and  its  frontal  branch , and  venesection  of  the 
jugular , cephalic,  and  brachial  veins,  a,  the  frontal 
artery  divided ; b,  b,  the  graduated  compresses  ; c,  the 
temporal  divided ; d,  the  operator's  finger,  making 
pressure  on  the  jugular  vein  ; e,  the  incision  of  the  in- 
tegument to  eapose  the  cephalic  vein  which  runs  up- 
wards between  tlte  deltoid  and  pectoral  muscles  ; f the 
brachial  vein. 

Venesection,  though  one  of  the  commonest 
operations  in  surgery,  is  by  no  means  generally 
well  performed.  The  instruments  necessary 
are  a bandage  to  compress  the  veins,  and  to 
bind  the  wound  afterwards,  a lancet,  which 
should  be  clean  and  sharp,  a vessel  to  receive 
the  blood,  a compress,  and  a glass  of  pure 
water.  When  the  operation  is  performed  at 
the  bend  of  the  arm,  the  patient  may  be 
placed  in  the  sitting,  or  in  the  recumbent 
posture,  according  to  the  object  in  view.  In 
opening  a vein,  it  is  necessary  to  stop  the 
current  of  blood  by  compressing  the  vessel 
between  the  point  to  be  punctured  and  the 
heart ; the  bandage  must  therefore  be  applied, 
in  bleeding  at  the  arm,  just  above  the  elbow, 
but  not  at  too  great  a distance,  as  otherwise 
the  vein  would  yield  and  roll  before  the  point 
of  the  lancet.  A few  lines  above  the  point  of 
puncture  will  be  sufficient.  The  bandage 
should  be  applied  with  a tightness  sufficient 
only  to  interrupt  the  current  of  blood  in  the 
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superficial  veins,  thus  causing  them  to  become 
turgid,  but  not  to  produce  the  cessation  of  the 
pulse  at  the  wrist.  The  bandage  should  be 
applied  flat  on  the  front  of  the  arm,  and  after 
being  wound  once  round  it,  should  be  tied  on 
its  outside.  The  arm  is  then  allowed  to  rest 
in  a semi-flexed  position  on  the  bed,  or  on  the 
patient’s  knee  for  a few  moments,  while  the 
surgeon  takes  his  position,  and  opens  his 
lancet.  He  then  lays  hold  of  the  patient’s 
arm,  applying  the  thumb  of  his  left  hand 
on  the  vein,  so  as  to  fix  it  firmly,  and  rest- 
ing his  right  hand,  armed  with  the  lancet, 
on  the  patient’s  arm,  he  punctures  the  vein 
in  a somewhat  oblique  direction,  carrying 
on  the  point  of  the  lancet,  until  the  inci- 
sion is  of  a sufficient  size  to  allow  of  the 
free  flow  of  the  blood.  In  this,  there  are 
two  movements,  one  of  puncturing,  and  one 
of  incising.  The  thumb  is  then  removed,  and 
the  limb  is  supported  in  such  a manner  as  to 
direct  the  flowing  blood  into  the  basin  pre- 
pared for  its  reception.  The  obliquity  of  the 
incision  is  important,  particularly  where  the 
veins  are  small  or  deep-seated,  to  prevent 
failure  of  the  operation  or  the  occurrence  of 
ecchymosis. 

If  the  bandage  be  properly  applied,  and 
with  the  proper  degree  of  constriction,  the 
puncture  be  sufficiently  large,  and  the  vein  of 
ordinary  calibre,  there  will  be  no  difficulty  in 
obtaining  the  desired  quantity  of  blood.  The 
surgeon  supporting  the  arm,  sees  that  nothing 
stops  the  stream,  by  changing  the  relations  of 
the  puncture  in  the  vein,  and  that  of  the  inte- 
guments, and  further  promotes  it  by  passing 
his  hand  upon  the  course  of  the  veins  from 
the  wrist  towards  the  bend  of  the  arm,  or  by 
directing  the  patient  to  work  his  fingers  on  a 
lancet-case,  or  any  round  substance ; this 
action  of  the  muscles  of  the  arm,  quickens 
the  flow  of  blood  through  the  veins.  If  the 
blood  while  flowing  forms  a coagulum  in  the 
wound,  thus  diminishing  the  size  of  the  stream, 
it  ought  to  be  rubbed  off  with  a towel. 
Should  the  impediment  arise  from  the  pro- 
trusion of  a granule  of  fat  through  the 
wound,  it  should  be  snipped  off  with  a pair 
of  scissors,  or  set  aside  with  the  point  of  a 
probe. 

When  a sufficient  quantity  has  been  ab- 
stracted, the  thumb  of  the  left  hand  is  placed 
on  the  wound,  or  on  the  vein  just  below  it ; 
the  bandage  is  then  removed,  and  the  arm 
being  wiped,  and  the  lips  of  the  wound 
brought  together,  the  compress  is  applied 
on  the  wound,  and  secured  by  the  ban- 
dage, which  is  applied  in  the  shape  of  a 
figure  of  8,  the  crossings  being  made  to  cor- 
respond to  the  position  of  the  compress. 
Great  pressure  is  not  necessary,  and  might  be 
hurtful,  by  causing  the  veins  to  become  tur- 
gid ; all  that  is  required  is  to  keep  the  com- 
press steady  in  its  place.  The  bandage  should 
remain  on  for  twenty-four  hours,  during  which 
time  the  arm  should  be  kept  as  much  at  rest 
as  possible,  and  in  a semi-flexed  position. 

If  the  disease  for  which  the  bleeding  has 
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been  resorted  to,  be  of  such  a nature  as  to 
require  repetition,  it  will  be  unnecessary  to 
puncture  another  vein,  if  the  surgeon  take  the 
trouble  of  observing  one  simple  precaution, 
viz.  to  prevent  the  adhesion  of  the  lips  of  the 
wound,  by  anointing  them  with  simple  cerate 
before  applying  the  compress  and  bandage. 
On  making  the  second  bleeding,  all  he  has  to 
do  is  to  apply  the  ligature  above  the  elbow, 
as  in  the  first  instance ; and  as  soon  as  the 
veins  have  become  turgid,  a slight,  quick  blow 
upon  them  just  below  the  wound  will  break 
up  the  tender  coagulum  that  fills  the  orifice 
in  the  vein,  when  the  blood  will  stream  forth 
afresh  ; this  may  also  be  effected  by  rubbing 
the  vein  from  below  upwards. 


Fig.  156. 


Fig.  156  represents  the  arm  hound  with  its  veins  dis- 
tended. The  operator's  thumb  is  pressing  on  one  of  the 
venous  trunks.  Lancet  punctures  are  visible  at  various 
points  of  the  veins  of  this  region. 

Difficulties  and  accidents  in  blood-letting. — 
The  ill-effects  of  wounding  the  brachial  artery, 
or  of  puncturing  the  branch  of  a nerve,  have 
been  already  considered,  together  with  many 
other  points  bearing  on  this  subject,  under 
the  head,  Arm,  Bend  of.  We  shall  here  ad- 
vert to  the  more  ordinary  circumstances  at- 
tending the  operation. 

Sometimes  it  is  impossible  to  discover  any 
vein,  either  by  sight  or  touch.  If,  however, 
the  ligature  be  applied  for  half  an  hour,  and 
the  arm  be  plunged  in  warm  water,  while  the 
patient  at  the  same  time  causes  the  muscles  of 
his  arm  to  contract,  one  or  two  will  often  be- 
come apparent,  and  even  sensible  to  the 
touch.  The  plunging  the  arm  into  hot-water 
is  of  doubtful  efficacy,  for  though  it  will  help 
to  render  the  veins  turgid,  it  also  reddens  the 
K K 
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skin,  and  expands  the  cellular  tissue  to  the 
extent  of  masking  the  veins  completely. 
When  none  can  be  found,  the  ligature  should 
be  placed  on  the  wrist  or  ankle,  with  a view 
to  obtain  blood  from  the  largest  vessels,  that 
may  be  found  in  either  of  these  situations. 
In  fat  persons  the  first  puncture  of  the  lancet 
often  does  no  more  than  expose  the  vein  at 
the  bottom  of  the  wound  : in  such  a case,  a 
second  puncture  should  be  made  to  procure 
the  flow  of  the  blood. 

Sometimes  after  the  blood  has  for  a moment 
gushed  out  in  a full  stream,  it  ceases  all  at 
once.  This  may  depend  on  the  ligature 
above  being  too  tight  to  allow  the  circulation 
of  arterial  blood,  so  that  the  supply  to  the 

f lunctured  vein  soon  ceases  ; in  this  case,  the 
igature  must  be  slackened.  When  the  liga- 
ture, on  the  other  hand,  is  too  loose,  the  blood 
does  not  flow,  but  trickles  slowly  out  of  the 
wound.  Much,  therefore,  depends  on  the 
manner  of  applying  the  ligature,  not  only  in 
regard  to  the  rapidity  and  effect  of  blood- 
letting, but  also  to  the  preservation  of  the 
parallelism  between  the  wound  of  the  vein 
and  that  of  the  skin.  The  want  of  this  may 
stop  the  flow  of  blood  altogether.  The  evil 
is  often  produced  from  the  vein  being  punc- 
tured while  the  arm  is  in  supination,  and  from 
its  being  immediately  thrown  into  pronation, 
in  order  to  direct  the  stream  into  the  basin, 
or  from  the  arm  being  bent,  after  having 
been  previously  extended.  These  changes 
of  position  should  be  as  much  as  possible 
avoided.  The  parallelism  will  be  best  restored 
by  replacing  the  arm  in  the  position  in  which 
it  was  when  the  vein  was  punctured.  If  the 
first  puncture  be  too  small,  it  should  at  once 
be  enlarged  sufficiently  to  allow  of  a free  flow 
of  blood. 

Another  evil,  which  arises  under  the  cir- 
cumstances just  mentioned,  is  ecchymosis,  or 
thrombus,  as  it  is  sometimes  called.  The 
parallelism  must  be  re-established  at  once  ; 
and  if  that  cannot  be  done,  the  wound  must 
be  enlarged,  in  order  to  prevent  the  extrava- 
sation of  blood  from  extending  further  into 
the  cellular  tissue.  If  the  flow  of  blood  ex- 
ternally has  entirely  ceased,  the  ligature 
should  be  removed,  and  another  vein  opened. 
The  tumour  thus  formed  may  be  left  to 
nature,  or  absorption  may  be  expedited  by  the 
application  of  a compress,  moistened  with 
spirit,  or  vinegar  lotion.  Inflammation  of  the 
cellular  tissue  may  also  arise.  This  is  to  be 
combated  with  leeches,  saturnine  lotion,  and 
rest  of  the  limb. 

External  jugular  vein.- — When  this  vein  is 
to  be  opened,  the  patient  is  seated  on  a chair 
or  bed,  the  head  supported,  and  turned  on  one 
side  ; a thick  compress  is  then  placed  on  the 
vein,  between  the  point  to  be  opened  and  the 
heart ; this  is  secured  by  means  of  a bandage, 
or  rolled  cravat,  the  two  ends  of  which  are 
brought  down  into  the  axilla  of  the  opposite 
side.  The  circulation  in  the  vessel  may  also 
be  interrupted  by  making  pressure  with  the 
thumb.  The  vein  being  thus  rendered  turgid, 


the  surgeon  places  his  index  finger  on  the 
vein  about  an  inch  higher,  to  steady  it  and 
stretch  the  skin,  and  at  once  opens  it  by  a 
larger  and  deeper  incision  than  that  which  is 
usually  made  on  the  veins  of  the  arm.  The 
flow  of  blood  is  easily  arrested  ; and  for  this 
purpose  nothing  more  is  necessary  than  to 
remove  the  compress  and  bandage.  But  here 
a precaution  of  great  importance  must  be  ob- 
served, to  prevent  the  possibility  of  air  being 
drawn  into  the  vein.  The  thumb  should  be 
kept  pressed  upon  the  vessel  until  the  lips  of 
the  wound  have  been  accurately  brought 
together,  and  secured  with  an  adhesive  strap. 
If  the  vein  be  deep-seated,  the  skin  covering 
it,  including  the  fibres  of  the  platysma  myo- 
ides,  may  first  be  divided,  by  pinching  them 
up  ; the  vein  thus  laid  bare  is  then  punctured 
longitudinally.  If  the  blood  does  not  flow 
freely,  it  may  be  assisted  by  the  patient  moving 
his  jaw  as  in  masticating.  (See  Fig.  155.) 

Saphena  vein. — The  different  branches  of 
this  vein  are  easily  rendered  turgid  by  putting 
the  foot  into  warm  water.  The  bandage  is  then 
applied  a little  above  the  ankle,  and  the  vein, 
which  is  here  very  superficial,  being  merely 
covered  by  the  skin,  is  at  once  punctured. 
The  blood  may  be  received  in  a basin,  or  the 
foot  may  be  replaced  in  the  warm  water,  the 
wound  being  on  a level  with  the  surface  of 
the  water,  so  as  to  allow  the  surgeon  an 
opportunity  of  seeing  that  the  flow  continues, 
and  of  judging  of  the  quantity  abstracted. 
The  bleeding  is  promoted  by  working  the 
toes.  A compress  and  bandage  are  applied 
to  secure  the  wound,  as  in  blood-letting  at  the 
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will  be  described  under  the  beads  Cupping 
and  Leeches. 
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BOIL,  see  Furunculcs. 

BONE,  DISEASES  OF.  (<Wok,  Gr. ; 
os,  Lat. ; Bein,  Ger. ; os,  Fr.)  The  physical 
properties  of  bone  in  a healthy  state,  are  such 
as  render  it  admirably  adapted  for  the  offices 
it  fulfils  in  the  animal  economy.  It  serves 
to  protect  delicate  organs ; it  affords  a series  of 
levers,  by  means  of  which  the  muscles  execute 
the  commands  of  the  will ; it  is  a general  and 
permanent  model  for  the  figure,  and  a firm  sup- 
port for  the  body.  For  these  purposes  it  is 
formed  very  hard  and  tough,  slightly  flexible 
and  elastic.  Were  its  hardness  less,  its  flexi- 
bility greater,  strong  efforts  could  not  be  per- 
formed, and  the  limbs  would  yield  under  the 
weight  of  the  trunk.  On  the  other  hand,  if  it 
were  destitute  of  elasticity,  shocks  it  now 
supports  with  impunity,  would  suffice  for  its 
destruction,  and  that  of  the  important  organs 
it  is  framed  to  protect. 

This  union  of  hardness  and  flexibility  results 
in  a great  measure  from  its  chemical  composi- 
tion. It  consists  of  an  animal  framework  in 
which  earthy  and  saline  matter  is  deposited. 
It  is  to  the  former  it  owes  its  elasticity,  to  the 
latter  its  hardness  ; for  if  the  animal  matter  be 
removed  by  calcination,  or  digestion  in  a solu- 
tion of  caustic  potass,  the  bone  becomes  ex- 
tremely brittle  and  friable,  while  if  the  inor- 
ganic substance  be  dissolved  by  a solution  of 
hydrochloric  acid,  a bone  of  moderate  length 
can  be  readily  twisted  into  a knot.  Berzelius 
states  that  in  a hundred  parts  of  adult  bone, 
about  thirty-three  are  animal,  sixty-six  earthy 


and  saline  matters.  Dr.  John  Davy  pointed 
out  that  the  quantity  of  inorganic  matter  be- 
came greater  as  age  advanced.  This  is  exactly 
in  accordance  with  the  habits,  wants,  and 
powers  of  the  subject ; and  on  carrying  out 
the  question  in  the  animal  kingdom,  it  is  found 
that  the  relative  proportions  of  the  constituents 
of  bone  in  the  various  classes  of  animals,  are 
beautifully  arranged,  to  afford  such  a degree  of 
strength  and  power  on  the  one  hand,  or  of 
flexibility  on  the  other,  as  may  secure  their 
physical  well-being  in  the  most  perfect  manner. 
Schreger,  who  has  followed  up  the  researches 
of  Davy,  states  that  in  the  bones  of  children, 
one  half  is  animal  matter,  in  the  adult  only  a 
fifth,  and  but  an  eighth  in  the  old  person. 

The  structure  of  bone  also  affords  a con- 
vincing proof  of  design  in  the  manner  in  which 
great  strength  is  secured  without  bulk,  and  in 
some  parts  a large  surface  without  inconvenient 
weight.  It  would  not  only  be  out  of  place, 
but  premature  to  discuss  the  minute  structure 
of  bone,  the  ultimate  arrangement  of  its  com- 
ponent particles,  before  the  investigations  of 
Deutsch,  Purkinje,  and  Miescher,  shall  have 
been  fully  carried  out.  It  is  sufficient  for  our 
purpose  to  state,  that  the  texture  of  bone  differs 
greatly  in  its  different  portions.  The  outer 
portion  consists  of  a layer  of  very  dense  and 
compact  structure  ; the  internal,  of  an  areolar 
or  spongy  substance.  The  square  bones  and 
the  articular  extremities  of  the  long  bones 
have  the  outer  layer  thin,  the  internal  cancel- 
lated structure  thick  and  strong.  The  shafts 
of  long  bones  have  the  outer  layer  very  thick, 
the  internal  laminae  exceedingly  delicate.  In 
the  flat  bones  there  are  two  layers  of  compact 
tissue,  the  cancellated  structure  being  between 
them  and  there  termed  diploe.  This  difference 
of  texture  results  merely  from  the  different 
arrangement  of  the  laminae  or  fibres,  which  are 
closely  aggregated  in  the  compact,  but  more 
separated  in  the  looser  tissue,  forming  inter- 
mediate cells.  By  this  contrivance  symmetry 
is  preserved  without  loss  of  power,  vibrations 
which  would  injure  important  organs  are 
broken,  and  the  vital  forces  are  economized. 

With  a few  obvious  exceptions,  every  part 
of  the  surface  of  bone  is  covered  by  a fibrous 
membrane  periosteum,  the  vessels  of  which 
can  be  shown  by  injection.  They  freely 
anastomose  with  those  of  the  surrounding  tex- 
tures, and  with  branches  of  the  medullary  ar- 
tery in  the  substance  of  the  bone.  The  prin- 
cipal use  of  the  periosteum  is  to  serve  as  a bed 
in  which  the  vessels  may  ramify  before  they 
enter  the  bone.  Hence  the  bone  is  in  a great 
degree  dependent  on  the  integrity  of  this  mem- 
brane for  its  supply  of  blood,  and  we  can  there- 
fore readily  perceive  the  important  influence  it 
must  exert  over  the  diseases  of  bone  ; for  if  it 
be  removed  to  any  extent,  a superficial  layer 
of  bone  almost  invariably  dies.  It  is  also  an 
efficient  agent  in  the  growth  of  bone,  and  the 
reparation  of  fractures. 

A tubular  cavity  exists  in  the  shafts  of  the 
long  bones,  which  is  lined  by  a fine  membrane, 
composed  of  the  minute  ramifications  of  blood- 
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vessels  in  delicate  cellular  tissue.  This  mem- 
brane sends  off  numerous  prolongations  form- 
ing cells,  which  contain  a soft  reddish  fatty 
matter,  the  medulla  ; or  rather  support  minute 
vesicles  containing  it,  as  described  by  Havers. 
This  membrane  also  exerts  considerable  influ- 
ence in  maintaining  the  vitality  of  bone  ; for  if 
it  be  extensively  injured,  the  bone  perishes. 

Bone  is  organized  by  a supply  of  arteries, 
veins,  nerves,  and  lymphatics.  Arteries  enter 
bone,  after  ramifying  in  the  periosteum, 
through  minute  holes  in  the  surface.  One 
or  two  large  vessels  also  pass  through  distinct 
foramina,  and  ramify  on  the  medullary  mem- 
brane. Both  series  freely  anastomose,  and 
keep  up  a tolerably  active  circulation.  The 
medullary  arteries  have  accompanying  veins  ; 
other  veins  also  pass  out  of  the  bone  through 
distinct  foramina,  and  empty  themselves  into 
the  veins  of  the  surrounding  soft  parts.  They 
are  said  to  be  furnished  with  valves,  and  to 
have  but  one  coat,  the  internal. 

Bones  are  insensible  when  healthy  ; under 
disease,  however,  they  become  very  sensitive. 
This  would  be  sufficient  to  prove  that  they 
are  supplied  by  nerves,  even  if  Mr.  Swan  had 
not  demonstrated  the  fact.  The  existence  of 
lymphatics  is  inferred  from  the  processes  of 
ulceration  and  absorption  which  go  on  in 
bone. 

The  bones,  then,  are  organized  structures, 
and,  as  such,  are  subject  to  the  same  laws  as  the 
softer  tissues,  not  only  in  a state  of  health,  but 
also  when  under  the  influence  of  disease. 
Their  organization,  however,  though  the  same 
in  kind,  differs  materially  in  degree,  and  from 
the  large  proportion  of  earthy  and  saline  mat- 
ter contained  in  them,  they  may  be  said  to 
hold  an  intermediate  place  between  organic 
and  inorganic  bodies.  We  find  the  bones  of 
children  far  more  liable  to  acute  diseases,  than 
those  of  adults,  and  this  results  from  the  larger 
quantity  of  organized  matter  the  former  con- 
tain. A wound  of  the  soft  parts  is  healed  in  a 
few  days,  while  it  requires  weeks  and  months 
to  effect  the  perfect  reparation  of  a fracture. 
Here  again  our  argument  holds  good,  reunion 
of  fractures  occurring  most  rapidly  in  the 
young.  The  same  reasoning  also  applies  to 
the  diseases  of  the  different  parts  of  a bone  ; 
for  the  denser  the  texture,  the  less  is  its  supply 
of  blood,  and  the  lower  its  organization  : on 
this  ground  the  outer  or  compact  tissue  of 
bone  having  less  vital  power  is  more  prone  to 
die  from  disease  or  injury,  while  the  cancellous 
structure  approaches  the  softer  tissues  more 
nearly  in  the  nature  of  its  diseases,  as  it  does  in 
the  character  of  its  organization. 

As  the  processes  of  assimilation  and  growth 
are  much  less  actively  carried  on  in  bone  than 
in  the  soft  parts,  so  the  progress  of  disease  is 
much  less  speedy.  The  effects,  however,  are 
more  permanent,  and  by  no  means  so  amenable 
to  treatment,  a long  continuance  in  the  use  of 
remedies  being  neceSsary  before  evident  be- 
nefit results.  The  sympathetic  relations  of 
bones  also  under  disease,  strictly  accord  with 
the  low  state  of  their  vital  endowments  : for 


although  they  certainly  occasionally  partici- 
pate in  some  general  disorders  of  the  system, 
scurvy,  mercurial  cachexia,  &c.  still  we  fre- 
quently see  cases  of  extensive  osseous  disease, 
the  constitution  of  the  patient  being  un- 
affected, or  merely  suffering  from  the  effects 
of  severe  or  long-continued  pain.  On  the 
other  hand,  bones  remain  quite  intact,  while 
the  rest  of  the  system  is  agitated  by  acute 
diseases.  This  could  not  occur  in  the  soft 
parts,  the  different  organs  being  mutually  de- 
pendent on  each  other,  and  the  whole  being 
intimately  connected  by  nervous  communica- 
tions. 

After  taking  these  points  into  consideration, 
the  following  appears  to  be  a natural  arrange-- 
ment  of  the  diseases  of  bones. 

I.  Functional  affections,  or  lesions  of  in- 
nervation. 

II.  Abnormal  changes,  the  result  of  defect 
or  excess  in  the  nutritive  or  assimilative 
powers. 

III.  Simple  and  specific  inflammation  of 
bone,  and  its  membranes,  with  the  conse- 
quence of  such  inflammation. 

IV.  Morbid  growths,  deposits,  or  forma- 
tions. 

V.  Malignant  diseases. 

I.  Bones  being  merely  passive  agents,  it 
may  at  first  sight  appear  somewhat  paradoxical 
to  assert  that  they  suffer  from  functional  dis- 
order, independent  of  structural  changes.  It 
would  appear,  however,  that  their  nervous 
sensibility  may  be  so  much  exalted,  as  to 
render  them  incapable  of  affording  support  or 
resistance  without  pain,  and  this  sometimes  to 
so  great  a degree,  as  to  render  the  least 
motion  insupportable,  there  still  being  no 
trace  of  vascular  hyperhaemia.  I am  convinced 
these  observations  will  apply  to  the  perios- 
teum. There  can  be  few  practised  ausculta- 
tors  who  have  not  occasionally  observed  such 
an  exquisite  tenderness  of  the  thoracic  parietes 
of  their  patient,  as  to  render  the  application  of 
the  stethoscope  or  the  employment  of  percus- 
sion extremely  painful.  This  will  frequently 
arise  from  morbid  sensibility  in  the  sentient 
extremities  of  the  cutaneous  nerves,  the  result 
of  spinal  irritation,  or  uterine  derangement. 
In  such  cases  the  slightest  touch  gives  pain, 
but  on  continuing  the  pressure  for  a few 
seconds,  pretty  considerable  force  may  be 
exerted  without  producing  suffering,  and  there 
is  often  tenderness  on  pressing  the  spinous 
processes  of  corresponding  vertebrae.  I have, 
however,  seen  two  cases  which  I am  led  to 
believe  are  examples  of  an  extensive  class, 
where  this  morbid  irritability  was  not  seated 
superficially,  but  in  the  periosteum  covering 
the  ribs  and  cartilages  (perichondrium). 
Both  were  young  men  who  had  fallen  into 
phthisis  after  syphilis,  and  the  free  use  of 
mercury.  Great  pain  was  caused  by  percus- 
sion, but  there  was  no  spinal  tenderness  ; the 
integuments  might  be  pinched  up  between  the 
fingers  without  causing  pain,  nor  did  it  result 
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from  pressing  the  intercostal  spaces.  But 
directly  the  stethoscope  impinged  on  the 
periosteum,  the  patients  started  away,  or 
pushed  oft’,  the  instrument.  This  was  nearly 
constant,  but  a day  occasionally  occurred 
when  it  was  not  so.  Both  patients  died,  and 
I examined  the  periosteum  most  carefully,  but 
could  not  trace  the  slightest  evidence  of  vas- 
cular injection,  or  any  result  of  inflammation. 
A practical  hint  of  some  value  to  young  ste- 
thoscopists  may  be  deduced  from  these  re- 
marks : it  is,  to  be  particularly  cautious  in 
! passing  the  fingers  over  the  chest  of  a stranger 
before  employing  percussion,  as  the  severe 
pain  produced  in  these  cases  by  any  rough 
: manipulation,  would  be  very  likely  to  operate 
to  the  prejudice  of  the  practitioner.  As  to 
the  treatment,  it  will  consist  of  means  likely 
to  restore  power  to  the  system,  and  if  nothing 
contra-indicates  its  employment,  small  doses 
of  the  iodide  of  potassium  in  some  strong  pre- 
paration of  sarsaparilla. 

II.  We  have  now  to  consider  the  changes 
resulting  from  defect  or  excess,  in  the  nu- 
tritive or  assimilative  powers. 

Our  space  prevents  us  entering  into  a con- 
sideration of  the  ingenious  views  of  Muller  on 
growth  and  nutrition  ; it  suffices  to  say  that  a 
i constant  change  goes  on  in  the  materials  of 
which  the  body  is  composed,  both  fluids  and 
solids  : old  matter  is  removed,  new  matter  is 
deposited  or  assimilated.  In  order  that  this 
should  go  on  with  regularity  and  precision, 
so  that  the  size,  form,  structure,  and  chemical 
composition  of  the  various  textures  may  be 
preserved,  a wonderful  balance  must  be  kept 
up  between  the  processes  of  digestion  and 
assimilation,  and  the  general  vigour  of  the 
whole  system,  especially  in  youth  when 
growth  is  going  on,  and  the  exchange  of 
material  necessarily  most  rapid.  Supposing 
then  this  balance  to  be  deranged,  and  there 
results  simple  defect  or  excess  in  the  processes 
of  nutrition  or  absorption,  the  relative  pro- 
portions of  animal  and  inorganic  matter  re- 
maining unaltered,  wre  have  either  hyper- 
trophy, or  atrophy.  If  there  be  a want  of 
proportion  between  these  substances,  resulting 
either  from  diminished  deposition,  or  increased 
absorption,  the  effects  are  either  rachitis, 
mollities  ossium,  or  fragilitas  ossium. 

1.  Hypertrophy  of  bone  signifies  abnormal 
excess  in  its  developement,  the  structure  re- 
maining unaltered.  It  may  be  general,  affect- 
ing the  whole  osseous  system  ; but  this  is  very 
rare,  and  is  usually  accompanied  by  a ten- 
dency to  bony  deposition  in  other  parts.  A 
single  bone  may  be  hypertrophied  throughout 
its  whole  extent,  and  it  is  not  very  rare  to 
find  them  increased  in  thickness.  This  is 
generally  in  strong  muscular  subjects  ; for  as 
we  find  that  throughout  all  classes  of  animals 
a constant  relation  exists  between  the  de- 
velopement of  muscle  and  the  weight  of  bone, 
so  in  man,  where  there  is  great  muscular 
power,  hone  is  supplied  in  proportion.  Were 
this  not  the  case,  fractures  would  frequently 
happen  merely  from  violent  muscular  efforts, 


an  accident  which  sometimes  occurs  under 
some  conditions  of  osseous  disease.  To  a 
certain  extent,  therefore,  hypertrophy  may  be 
considered  as  an  effect  of  excessive  healthy 
action. 

It  is  very  rare  to  find  a bone  lengthened 
from  hypertrophy  ; there  are,  however,  in  the 
museum  of  St.  Bartholomew’s  hospital,  sections 
of  two  tibiae  so  much  elongated  from  this 
cause,  that  they  have  become  considerably 
curved,  in  order  to  adapt  themselves  to  the  fibu- 
lae, which  remain  of  their  natural  length.  The 
hypertrophy  is  confined  principally  to  the  can- 
cellated structure.  It  is  probable  that  hyper- 
trophy does  not  always  result  from  increased 
nutrition,  but  sometimes  from  diminished  ab- 
sorption ; and  this  supposition  gains  strength 
from  the  power  iodine  possesses  in  removing 
that  form  of  exostosis,  which  is  the  mere  effect 
of  partial  hypertrophy.  Iodine  is  generally 
supposed  to  have  considerable  power  in  stimu- 
lating the  absorbent  system  ; and  if  by  this 
excitement  hypertrophy  be  removed,  some 
would  infer  that  a deficiency  in  absorbing 
power  was  the  cause  of  the  disease.  We 
must  have  more  certain  data,  howrever,  on 
which  to  explain  the  modus  operandi  of  iodine 
before  these  premises  can  be  established  ; and 
even  then  the  conclusions  would  be  open  to 
exception. 

2.  Atrophy  of  bone  is  a state  exactly  opposite 
to  that  of  hypertrophy.  The  causes  may  be 
a general  defect  in  the  nutritive  and  assimila- 
tive powers  of  the  system,  and  in  this  case 
many  of  the  bones  suffer.  This  is  exemplified 
in  children  who  grow  rapidly.  The  soft  parts 
increase  very  speedily,  and  the  structural 
growth  of  bone  not  keeping  pace  with  them, 
the  osseous  system  suffers  a comparative  arrest 
of  development.  Various  causes  may  operate 
to  produce  atrophy  of  a particular  bone.  As 
the  soft  parts  waste  when  not  exercised,  so  bone 
if  kept  long  in  a state  of  perfect  rest  loses  its  size 
and  w'eight.  Cases  are  recorded  of  persons  long 
confined  to  bed,  in  whom  the  bones  became  so 
soft  as  to  be  readily  cut  with  a knife,  and  their 
texture  so  loosened  as  to  be  easily  unravelled. 
Part  of  a bone  only  may  be  atrophied,  of  which 
a familiar  instance  is  afforded  in  the  sternum, 
when  undergoing  pressure  from  an  aneurism 
of  the  thoracic  aorta.  This  has  been,  absurdly 
enough,  described  as  a form  of  caries,  but  it  is 
really  nothing  more  than  partial  atrophy,  from 
diminution  in  the  supply  of  blood  to  the  part. 
The  vessels  of  the  bone  are  pressed  on  and 
obstructed  by  the  aneurism,  nutrition  thereby 
prevented,  and  the  bone  either  dies,  or  is  re- 
moved, the  process  of  absorption  being  undi- 
minished. In  the  museum  of  University  col- 
lege is  a thigh-bone,  which  has  been  reduced 
to  a mere  shell  in  its  lower  part,  by  the  pres- 
sure of  a popliteal  tumour  ; and  analogous  pre- 
parations are  met  with  in  most  collections. 

In  the  twentieth  volume  of  the  Medico- 
Chirurgical  Transactions,  Mr.  Curling  has  en- 
deavoured to  prove  that  bones  undergo  a form 
of  atrophy,  when  deprived  of  nervous  influence. 
It  appeal’s  doubtful,  however,  whether  in  the 
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instances  he  has  brought  forward  the  atrophy 
is  not  to  be  ascribed  fully  as  much  to  inaction 
as  to  loss  of  nervous  influence.  But  that 
atrophy  should  result  from  any  cause  destroy- 
ing the  connection  between  a bone,  or  part  of 
it  and  the  nervous  centre,  is  what  we  should  ex- 
pect from  the  influence  we  know  the  nervous 
system  possesses  over  the  capillary  circulation 
and  the  process  of  nutrition  ; and,  therefore, 
we  can  readily  understand  how,  in  the  inte- 
resting case,  recorded  by  Mr.  Travers,  “union 
between  the  ends  of  a fractured  leg,  that  was 
paralyzed  from  fracture  of  the  lumbar  verte- 
brae, failed  to  proceed  ; whilst  the  extremities 
of  the  humerus,  fractured  at  the  same  time, 
united  perfectly  in  the  usual  period.” 

Mr.  Curling  has  shown  that  a form  of  atrophy 
in  which  the  cancelli  are  enlarged,  and  the 
walls  thinned,  results  from  the  supply  of  blood 
by  the  medullary  artery  being  cut  off.  He 
found  that  in  femurs  and  tibiae,  fractured 
below  the  entrance  of  the  medullary  artery, 
the  inferior  of  the  fractured  extremities  was 
thus  atrophied,  while  in  the  humerus  broken 
above  the  entrance  of  the  medullary  artery, 
the  superior  fragment  underwent  this  change. 
This  is  in  accordance  with  the  direction  of  the 
medullary  artery,  which  Mr.  Curling  considers 
as  the  proper  nutrient  vessel  of  the  bone,  and 
is  an  interesting  example  of  the  benefit  de- 
rived from  a knowledge  of  minute  anatomical 
observations  in  explaining  physiological  facts. 
The  atrophy  apparently  results,  as  Mr.  Cur- 
ling explains,  from  the  unyielding  nature  of 
the  canals  through  which  the  periosteal  arte- 
ries pass ; for  although  the  branches  of  the 
periosteal  and  medullary  arteries  freely  anas- 
tomose, the  former  vessels  cannot  increase,  as 
those  of  the  soft  parts,  so  as  to  keep  up  the 
necessary  supply  of  blood. 

3.  By  fragilitas  ossium  we  mean  a morbid 
brittleness  of  bone  ; a state  in  which  it  breaks 
under  very  slight  injury.  In  many  cases  this 
is  the  result  of  atrophy  : the  walls  of  the  bone 
being  thinned,  and  the  cancelli  widened,  a 
mere  shell  remains,  which  is  fractured  so 
readily  that  it  has  given  rise  to  the  term  spon- 
taneous fracture.  I saw  a patient  of  Mr. 
Wain  wright’s  of  Barnsley,  last  year,  a person  of 
very  slight  muscular  power,  whose  humerus 
broke  when  she  was  wringing  a piece  of  linen 
she  had  been  washing  ; and  Mr.  S.  Cooper 
mentions  a case  in  which  the  humerus  of  a 
boy  was  broken  by  shampooing.  In  another 
class  of  cases  fragilitas  arises  from  the  quantity 
of  inorganic  matter  being  in  excess,  which  it 
has  been  stated  is  frequently  the  case  in  the 
bones  of  the  aged.  Hence  old  persons  are 
more  liable  to  fractures  than  are  adults,  con- 
sidering the  less  amount  of  risk  they  are  ex- 
posed to ; and  it  is  probable  these  accidents 
would  be  still  more  frequent,  were  it  not  for 
the  large  quantity  of  oily  matter  that  becomes 
infiltrated  through  the  osseous  tissue  in  ad- 
vanced life.  M.  Ribes  ',  however,  considers 
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that  senile  fragility  does  not  depend  so  much 
on  excess  of  inorganic  matter,  as  in  a defect 
in  the  quantity  of  all  the  materials  forming 
bone  ; in  other  words,  on  pure  general  atro- 
phy. Just  as  the  muscles  of  an  old  subject 
cannot  effect  the  feats  of  a young  one,  so  the. 
bones  are  unable  to  support  the  same  shocks. 
Though  this  is  probably  correct  in  many  in- 
stances, still  the  experiments  of  able  chemists 
have  been  so  numerous,  repeated,  and  conclu- 
sive, that  fragility  from  excess  of  inorganic 
matter  may  be  regarded  as  a pathological  fact, 
which  is  not  to  be  invalidated  by  the  specula- 
tions of  any  man,  however  sagacious.  Mr. 
Porter  supports  the  view  of  M.  Ribes,  and  his 
opinion  is  worthy  of  respectful  attention  ; but 
we  cannot  agree  with  him,  that,  because  in  a 
few  instances,  he  could  detect  no  superabund- 
ance of  earthy  matter  in  the  bones  of  old  per- 
sons, that  Davy,  Schreger,  and  others,  have 
never  done  so.  And  if  we  allow  that  fragility 
may  arise  not  only  from  disproportion  between 
the  elementary  constituents  of  bone,  but  also 
from  general  or  partial  atrophy,  the  opposite 
opinions  may  be  reconciled.  The  bones  of  per- 
sons suffering  from  cancer,  scrofula,  scurvy, 
and  mercurial  cachexia,  are  sometimes  easily 
broken  ; but  this  condition  can  scarcely  be 
described  as  brittleness,  though  classed  under 
that  head  by  most  systematic  writers.  So  far 
from  being  brittle,  their  texture  is  generally 
softened  by  the  interstitial  deposition  of 
morbid  substances. 

4.  The  term  rachitis  is  generally  understood 
to  imply  a certain  disease  peculiar  to  bone. 
This,  however,  is  incorrect.  The  bones  only 
participate  with  other  parts  in  debility  of  the 
whole  system,  the  phosphate  of  lime  being  de- 
ficient in  them,  as  the  quantity  of  fibrin  is  in 
the  muscles.  The  want  of  energy  in  the  de- 
velopment of  the  osseous  system  is  shown  by 
the  tardy  appearance  of  the  teeth,  or  their 
speedily  falling  out  after  they  have  appeared, 
the  frequent  occurrence  of  which  in  rickety 
children  was  noticed  by  Lieutand.  The 
earthy  matter  being  deficient,  the  animal  re- 
mains in  such  excess,  that  the  bones  are  soft, 
and  yield  under  the  superincumbent  weight. 
Monro  states,  that  in  some  cases  74,  75,  and 
79  parts  in  100  consisted  of  animal  matter.  In 
the  worst  forms  of  rachitis  the  compact  struc- 
ture is  thinned,  the  cells  of  the  areolar  struc- 
ture expanded,  and  filled  with  a gelatinous 
fluid  ; but  a rickety  bone  more  generally  ap- 
proaches the  appearance  and  consistence  of 
cartilage.  There  is  not  only  a want  of  pro- 
portion between  the  quantities  of  animal  and 
inorganic  matter  in  this  affection,  but  some- 
times so  much  phosphoric  acid  is  secreted, 
that  the  phosphate  of  lime,  an  insoluble  salt,  is 
converted  into  a biphosphate,  which  is  soluble, 
and  of  course  more  readily  acted  on  by  the 
absorbents.  It  is  not  improbable  that  this  is 
the  first  link  in  the  chain  of  morbid  action  in 
some  cases  where  there  was  no  original  defi- 
ciency of  the  earthy  salt.  That  there  is  no 
want  of  the  materials  in  the  system  is  shown 
bv  the  undue  secretion  of  phosphates  by  the 
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kidneys  under  rachitis.  Some  have  regarded 
this  as  a vicarious  action,  because  it  usually 
ceases  as  recovery  goes  on.  Mr.  Stanley  has 
made  many  interesting  observations  on  the 
mode  in  which  reparation  is  accomplished, 
which,  with  the  causes,  symptoms,  effects, 
pathology,  and  treatment,  will  be  fully  discussed 
in  the  article  Rachitis. 

5.  Mollities  ossium  is  a bad  term  for  a disease 
which  may  be  the  effect  of  various  and  oppo- 
site causes.  It  merely  implies  softness  of  bone, 
and,  therefore,  might  fairly  be  applied  to  a 
rickety  bone,  or  to  one  softened  from  any 
morbid  infiltrations.  The  term,  however,  in 
its  conventional  sense,  signifies  a morbid  con- 
dition of  bone,  characterized  by  softness,  which 
does  not  arise  in  young  persons,  as  in  rachitis, 
from  primary  deficiency  in  the  deposition  of 
earthy  matter,  but  generally  affects  the  old  ; 
and  as  in  these  bony  matter  has  been  formed, 
its  deficiency  is  explained  by  absorption. 
One  form  results  from  infiltration  of  the  tissue 
with  oil,  and  others  from  morbid  deposits  and 
malignant  diseases.  See  Osteomalaxy. 

III.  We  have  now  to  say  a few  words  on 
inflammation  of  bone  and  its  membranes,  with 
its  effects. 

The  general  introductory  observations  on 
the  diseases  of  bone,  apply  with  peculiar  force 
to  inflammation  of  its  tissues,  which  is  charac- 
terized by  the  same  signs  as  in  the  soft  parts  : 
its  effects  or  consequences  are  similar  ; and  its 
progress  strictly  in  accordance  with  the  phy- 
sical properties  and  vital  endowments  of  the 
structure.  Increased  vascularity,  heat,  swell- 
ing, and  augmented  sensibility,  mark  the  oc- 
currence of  inflammation,  and  the  conse- 
quences, as,  in  the  soft  parts  are  induration, 
thickening,  adhesion,  suppuration,  ulceration, 
and  mortification.  The  induration  of  bone 
from  the  effect  of  inflammation  is  termed  ebur- 
nation,  and  is  not  unfrequently  met  with. 
The  thickening,  from  the  same  cause,  consti- 
tutes one  form  of  osseous  hypertrophy,  or  hy- 
perostosis, of  which  there  are  several  specimens 
in  the  museums  of  St.  Thomas’s  and  St.  Bartho- 
lomew’s hospitals.  Most  of  the  instances,  I 
have  seen  apparently  unconnected  with  primary 
periosteal  disease,  are  general  thickening  of  the 
cranium,  with  increased  vascularity  ; but  the 
great  majority  of  the  preparations  I have  ex- 
amined of  this  form  of  hypertrophy  in  the 
long  bones,  are  evidently  the  result  of  peri- 
ostitis, and  consequent  deposition  of  osseous 
matter,  by  which  the  compact  structure  of  the 
bone  is  greatly  thickened,  the  cancellated 
structure  and  medullary  canal  remaining  un- 
changed. The  adhesive  inflammation  in  bone 
is  exemplified  in  the  reparation  of  fracture. 
Suppuration  occurs  in  all  parts  of  bones,  but 
most  frequently  in  the  articular  extremities  of 
the  long  bones,  or  immediately  beneath  the 
periosteum.  There  are  also  preparations  in 
the  museum  of  St.  Thomas’s  hospital,  where 
an  abscess  has  formed  in  the  compact  tissue, 
apparently  unconnected  with  disease  either  of 
periosteum  or  medullary  membrane.  Pus  is 
also  occasionally  found  in  the  medullary  canal. 


In  any  of  these  situations  it  is  generally  the 
result  of  chronic,  very  rarely  of  acute  inflam- 
mation. All  the  circumstances  connected 
with  this  subject  will  be  fully  treated  of  in  the 
articles,  Fracture,  Ostitis,  and  Periostitis. 

A process  analogous  to  the  ulceration  of 
soft  parts  occurs  in  bone,  and  is  termed  caries, 
to  which  process  the  appellation  should  be  re- 
stricted. Sanson  regards  it  as  a suppuration 
of  the  animal  framework,  which  being  thus 
destroyed,  the  inorganic  matter  deposited  in  it 
is  necessarily  thrown  off.  The  process  of  re- 
paration, as  in  the  soft  parts,  is  by  granulation 
and  cicatrization.  (See  Ostitis.)  The  granu- 
lation, however,  is  never  sufficient  to  effect  a 
perfect  restoration,  as  in  the  soft  parts,  the 
excavated  surface  being  chiefly  filled  by  a 
fibrous  substance. 

Mortification  of  bone  is  termed  necrosis, 
from  veicpow,  to  destroy.  Some  writers  have 
used  the  terms  caries  and  necrosis  almost  in- 
differently, whereas  the  only  circumstance  in 
which  they  resemble  each  other  is,  that  both 
may  result  from  the  same  cause,  inflammation. 
Others,  again,  define  mortification  of  bone  by 
the  term  exfoliation,  and  consider  necrosis  as 
death  accompanied  by  a process  of  reparation, 
in  which  new  bone  is  formed  around  the  dead, 
to  support  the  body,  whilst  the  latter  is  being 
separated  by  absorption,  and  holes  are  formed 
in  the  new  crust,  communicating  with  the 
surface,  through  which  the  dead  bone  is  dis- 
charged. The  truth  is,  if  a bone  be  dead,  it  is 
necrosed  ; if  a part  of  it  be  dead,  that  part  is 
necrosed,  or  destroyed,  whether  a process  of 
reparation  follow' or  not ; and  exfoliation,  which 
means  the  falling  away  of  a leaf,  is  the  separa- 
tion of  a superficial  layer  of  dead  bone.  See 
Necrosis. 

It  is  a matter  of  every-day  experience,  that 
the  periosteum  may  be  inflamed,  without  im- 
plicating the  proper  osseous  tissue.  Its  effects 
are  tumefaction,  thickening,  or  induration  of 
the  membrane,  frequently  accompanied  by 
deposits  either  of  purulent,  cartilaginous,  or 
osseous  matter,  between  it  and  the  bone.  See 
Periostitis. 

It  is  the  opinion  of  M.  Sanson,  that  it  is 
almost  impossible  to  separate  the  affections  of 
the  medullary  membrane  from  those  of  the 
osseous  tissue.  He  regards  this  membrane, 
however,  as  the  seat  of  the  pains  suffered  by 
syphilitic  patients,  on  what  ground  I am  not 
aware.  It  certainly  must  be  very  difficult  to 
distinguish  these  different  seats  of  inflamma- 
tion during  life  ; but  any  one  may  readily 
convince  himself  by  a walk  through  our  mu- 
seums, that  morbid  growths  originate  in  this 
membrane,  and  that  the  usual  consequences  of 
inflammation  are  here  developed,  other  parts 
of  the  bone  being  primarily  unaffected.  This, 
however,  will  be  fully  considered  in  the  article 
Ostitis. 

Inflammation  of  bone  and  its  membranes 
may  be  simple,  arising  in  a healthy  person 
from  some  common  cause,  as  cold  or  injury. 
It  may  also  be  modified  by  a general  cachectic 
state  of  the  system,  by  scrofula,  or  specific 
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taints.  It  will  be  hereafter  considered  how 
far  this  inflammation  can  be  distinguished  in 
its  effects  from  the  simple  form,  by  mere  local 
appearances,  and  the  characteristic  appear- 
ances of  each  pointed  out  as  far  as  they  are 
known. 

IV.  Morbid  deposits,  growths,  and  forma- 
tions. 

The  most  frequent  morbid  deposit  met  with 
in  this  country,  is  one  of  a curdy  matter,  in 
connexion  with  a peculiar  state  of  the  system 
termed  scrofula.  Its  usual  seat  is  the  cancel- 
lated structure  forming  the  articular  extremi- 
ties of  the  long  bones,  in  the  bodies  of  the 
vertebrae  and  in  the  bones  of  the  carpus  and 
tarsus.  From  some  microscopic  observations 
I have  recently  made,  I am  more  inclined  to 
regard  this  deposition  as  a kind  of  deteriorated 
lymph,  the  result  of  inflammation,  which  had 
been  modified  by  the  debilitated  state  of  the 
constitution  of  the  individual,  than  as  a depo- 
sit of  the  granular  matter  we  find  in  the  lung, 
&c.,  and  call  tubercle.  In  the  first  stage  of 
this  affection  the  increased  vascularity  of  the 
part  is  often  appreciable  by  the  eye,  always 
demonstrable  by  injection.  The  medulla, 
which  filled  the  cancelli,  is  then  gradually  re- 
moved, and  its  place  taken  by  a yellowish  white 
curdy  matter.  As  the  disease  advances,  the 
bony  cancelli  become  broken  down,  partially 
absorbed,  or  mixed  with  the  morbid  deposit, 
the  bone  is  rendered  lighter,  and  may  be  cut 
with  a knife.  The  disease  goes  on  to  pro- 
duce ulceration  of  the  cartilages  of  the  neigh- 
bouring joint,  and  the  formation  of  abscesses 
in  the  soft  parts  communicating  with  the  bone, 
the  vascularity  of  which  has  become  so  much 
diminished,  that  exfoliations  are  common. 
This  subject,  however,  is  so  intimately  con- 
nected with  that  of  diseases  of  the  joints,  that 
it  will  be  considered  among  them. 

The  other  morbid  deposits,  not  malignant, 
have  been  before  adverted  to. 

A disease  exists  in  bone,  which  Breschet 
regards  as  analogous  to  erectile  tumours  in  the 
soft  parts  ; it  is  a species  of  pulsating  tumour, 
the  primary  cause  of  which  consists  in  aneu- 
rismal  dilatation  of  the  arteries  of  the  bone,  in 
other  words,  the  “ aneurism  by  anastomosis”  of 
Bell.  Lallemand  relates  a case  of  this  kind, 
which  is  said  to  have  been  cured  by  ligature 
of  the  femoral  artery.  Mr.  Stanley  makes 
slight  allusion  to  four  such  cases.  In  general, 
however,  the  pulsation  of  osseous  tumours 
does  not  result  from  their  structure,  but  is 
owing  to  their  being  so  situated,  as  to  re- 
ceive and  transmit  the  impulse  of  an  artery 
or  arteries,  as  was  the  fact  in  some  interesting 
cases  recorded  by  Dr.  Cumin.  Mr.  Stanley 
refers  to  a case  of  his,  where  a tumour  on  the 
humerus  pulsated  strongly  ; the  walls  of  the 
tumour  were  about  half  an  inch  thick,  com- 
posed of  firm  gelatinous  matter,  forming  a ca- 
vity, which  contained  serous  fluid.  He  also 
states,  that  there  are  fourteen  cases  recorded 
of  bony  tumours  contiguous  to  a large  artery, 
the  walls  of  the  bone  being  absorbed  to  such 
an  extent  that  the  impulse  of  the  artery 


might  readily  be  communicated  to  the  whole 
mass.  For  further  information  on  morbid 
growths,  see  Exostosis  and  Tumours. 

Spina  ventosa  is  a term  which  has  been 
applied  to  every  known  form  of  osseous  mor- 
bid growth  ; but  its  meaning  is  so  indefinite 
that  its  use  is  here  laid  aside. 

Hydatids  are  occasionally  met  with  in  bone. 
There  are  three  preparations  in  the  museum 
of  St.  Thomas’s  hospital  quite  sufficient  to 
prove  this.  In  one  they  exist  in  the  spinal 
column  ; in  another,  the  cancelli  of  the  head 
of  the  humerus  have  become  absorbed,  the  com- 
pact structure  expanded,  and  the  tumour  thus 
formed  contained  hydatids,  several  of  which 
are  preserved  in  a bottle.  In  the  third  case 
there  is  abscess  of  the  femur  and  tibia  con- 
taining hydatids.  In  the  Hunterian  museum 
at  Glasgow  is  a femur,  the  lower  extremity  of 
which  contains  hydatids,  several  of  which  may 
be  seen  lying  in  the  bottom  of  the  jar. 

Mr.  Keate  has  given  a minute  description 
of  a case  in  the  tenth  volume  of  the  Medico 
Chirurgical  Transactions,  in  which  hydatids 
were  formed  in  the  lower  part  of  the  os 
frontis.  Various  operations  were  performed 
with  a metacarpal  saw,  by  which  the  inner  table 
of  the  cranium  was  completely  exposed,  and 
lint,  soaked  in  a strong  solution  of  sulphate  of 
copper,  was  applied.  Caustic  potass,  arsenic, 
and  nitrate  of  silver,  had  also  been  applied  to 
cells  in  the  compact  bony  texture.  Complete 
and  permanent  recovery  followed. 

V.  Bone  is  subject  to  malignant  diseases,  or 
in  other  words,  it  becomes  the  seat  of  morbid 
deposits,  which  do  not  resemble  any  of  the 
primary  tissues  of  the  body  in  physical  cha- 
racters, or  organization.  By  these  deposits 
the  osseous  tissue  is  gradually  destroyed,  or 
transformed  into  the  morbid  structure  ; ad- 
joining tissues  are  successively  attacked  and 
destroyed  ; and  the  lymphatics  and  neigh- 
bouring glands  become  implicated.  Mr.  Mayo 
remarks,  that  “ when  new  formations  appear 
in  bone,  writh  the  local  characters  of  malignant 
disease,  they  have  not  the  same  rootedness 
in  the  system  as  when  they  originate  in  the 
soft  parts  ; so  that  the  removal  of  a bone 
attacked  by  malignant  disease  is  not  in  general 
followed  by  a return  of  the  complaint.”  This, 
however,  must  be  received  with  some  limita- 
tion ; for  even  putting  aside  the  probability 
that  the  deposit  in  the  bone  may  be  but  the 
local  evidence  of  a disease  affecting  the  whole 
system,  Sanson  has  shown  that  osteo-sarcoma 
returns  with  great  rapidity,  if  only  part  of 
the  bone  affected  have  been  removed.  Sup- 
pose the  lower  extremity  of  the  humerus,  for 
example,  to  be  attacked  by  osteo-sarcoma,  and 
the  bone  be  amputated  in  its  centre,  the  dis- 
ease will  very  speedily  return,  even  though 
bone,  apparently  healthy,  existed  between  the 
tumour  and  the  place  of  amputation.  The 
practical  rule,  therefore,  should  be  always  to 
remove  the  whole  bone,  by  amputating  at  the 
joint  above  the  disease,  or  the  bone  beyond  it. 

For  malignant  exostosis,  and  osteo-sarcoma, 
see  Cancer,  Exostosis,  Osteo-Saiicoma. 
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The  able  author  of  the  article,  “ Pathologi- 
cal Conditions  of  Bone,”  in  the  Cyclopaedia  of 
Anatomy  and  Physiology,  inclines  to  the  opi- 
nion that  cancer  and  fungus  haematodes  are 
generally,  if  not  always,  propagated  from  ad- 
jacent parts  or  structures.  In  many  of  Cru- 
veilhier’s  plates,  however,  the  deposit  appears 
in  the  centre  of  bones,  their  walls  being  unaf- 
fected ; and  there  are  four  similar  specimens 
in  the  museum  of  St.  Thomas’s  hospital.  Two 
of  these  are  described  as  scirrhous  tubercles 
in  the  spinal  column,  and  any  one  may  con- 
vince himself  that  they  were  primarily  depo- 
sited in  the  situations  they  fill,  and  are  not  the 
effect  of  extension  of  neighbouring  disease. 
The  other  two  are  described  by  Sir  Astley 
Cooper  in  his  Lectures  ',  as  scirrhous  secretion 
into  the  sternum  and  thigh-bone.  The  bones 
were  taken  from  a lady,  whose  femur  broke 
as  she  was  rising  from  bed.  Scirrhous  tuber- 
cles were  also  found  in  the  integuments  cover- 
ing each  breast,  in  the  glandular  structure  of 
the  breast  itself,  and  in  neighbouring  absorbent 
glands  ; also  in  the  substance  of  the  pectoral  and 
intercostal  muscles,  on  the  pleura  of  each  side, 
and  on  the  pericardium  ; in  the  substance  of 
the  lungs,  liver,  pancreas,  mesenteric  glands, 
and  uterus.  Here  then  we  see  the  bones  par- 
ticipating with  the  soft  parts  in  the  effects  of 
a general  disease,  but  not  affected  by  con- 
tiguity or  continuity  of  tissue. 

Medullary  sarcoma,  or  fungus  haematodes, 
are  terms  applied  to  a malignant  disease  of 
bone,  generally  arising  in  the  cancellated  struc- 
ture, causing  irregular  expansion  of  the  compact 
texture,  from  the  increased  deposition  or  for- 
mation of  matter  resembling  brain,  coagulated 
blood,  or  both  combined.  The  symptoms 
are  swelling,  increasing  very  rapidly,  acute 
pain,  a varicose  state  of  the  superficial  veins 
covering  the  tumour,  the  surface  of  which  is 
irregular,  in  some  parts  unyielding,  in  others 
soft,  and  other  parts  again  give  a crackling 
feel  like  parchment.  Ulceration  of  the  skin 
takes  place,  and  a soft  bleeding  fungus  shoots 
forth.  These  signs,  with  the  general  appear- 
ance of  the  patient,  which  is  characteristic  of 
the  cancerous  diathesis,  are  sufficient  to  esta- 
blish a diagnosis  as  to  the  nature  of  the  dis- 
ease. See  Cancer. 

Melanosis  is  occasionally  seen  in  bone.  In 
the  museum  of  St.  Bartholomew’s  hospital  are 
three  specimens  of  bones  so  affected,  which 
were  taken  from  a person  in  whom  melanotic 
matter  was  found  in  other  organs.  There 
were  also  two  such  preparations  in  Mr.  Lang- 
stafTs  museum. 

Some  of  these  malignant  growths  doubtless 
arise  from  the  medullary  membrane,  others  in 
the  proper  osseous  tissue.  The  periosteum  is 
also  the  seat  of  a malignant  tumour  called 
fibro-sarcoma,  which  is  dense,  fibrous,  and 
white,  or  straw-coloured.  It  frequently  forms 
on  the  cranial  aspect  of  the  dura  mater. 
Louis  relates  a case  in  the  fifth  volume  of  the 
Memoircs  de  1’ Academic  de  Chirurgie,  in 
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which  a fungous  tumour  of  the  dura  mater 
produced  destruction  of  the  temporal  and 
parietal  bones  in  a child  two  years  old.  Simi- 
lar cases  are  recorded  by  Walther  in  Graefe’s 
Journal.  See  Dura  Mater. 

Mr.  Mayo  mentions  that  Mr.  Sweatman  has 
a specimen  of  scirrhous  periosteum,  which  was 
taken  from  a patient  who  had  cancer  in  the 
breast.  “ The  dura  mater,  and  pericranium, 
and  orbital  periosteum,  for  a considerable  ex- 
tent on  the  affected  side  of  the  head,  were 
found  to  be  thickened  and  hard ; the  dura 
mater  was  at  one  part  a third  of  an  inch  in 
thickness ; the  arachnoid  adhered  to  it,  and 
partook  in  the  same  thickening.  The  bone 
is  not  diseased,  but  is  something  more  vascu- 
lar than  usual.”  Several  preparations  show- 
ing partial  and  general  thickening  of  the  dura 
mater  and  pericranium  may  be  seen  in  the 
museum  of  the  College  of  Surgeons. 

This  article  is  to  be  considered  as  a mere 
sketch  of  an  important  subject,  simple  and 
interesting  in  itself,  but  which  has  been  ren- 
dered complicated  and  abstruse  by  the  majo- 
rity of  those  who  have  written  on  it. 
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( Thomas  Spencer  Wells.) 

BO  NE-KNIPPERS  ; tenacula,  Lat.  te- 
nailles  incisives,  Fr.  An  instrument  for  cut- 
ting off  portions  of  bone  or  cartilage.  It  is 
formed  like  a forceps,  w'ith  strong  handles 
and  edges  that  cut  clean  when  brought  to- 
gether. 

BOTTINE,  ( ocrea  levior,)  a name  given 
by  French  surgeons  to  a machine  shaped  like 
a boot,  and  furnished  with  straps,  springs, 
buckles,  and  pads.  It  is  employed  to  correct 
or  prevent  deformities  of  the  inferior  extremi- 
ties in  children. 

BOUGIE,  ( candelula , virga  cerea,  Lat.; 
Stfctov,  Gr. ; Wachskerze,  Ger.)  literally,  a 
waxen  rod  or  candle.  In  surgery  this  word 
is  used  to  designate  long,  slender,  polished, 
and  generally  flexible  instruments  of  a cylin- 
drical shape,  which  are  employed  in  the  cure 
of  diseases  of  the  urethra,  and  of  the  other  mu- 
cous passages  of  the  body. 
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The  invention  of  this  instrument  dates  as 
far  back  as  the  year  1551,  and  is  attributed  by 
Andre  Lacuna  to  Philippe,  a Portuguese  em- 
piric, who  communicated  to  him  the  secret  of 
their  composition.  Three  years  afterwards, 
however,  Amatus,  who  knew  Philippe  well, 
claimed  the  honour  of  the  invention  for  Alde- 
retto  of  Salamanca  ; he  himself  having  taught 
the  use  of  the  bougie  to  Philippe.  Alphonso 
Ferri  of  Naples  disputed  this  claim  in  1553, 
asserting  not  only  that  he  had  been  in  the  habit 
of  using  this  instrument  from  the  year  1548,  but 
that  the  escharotic  ointment  of  which  he  made 
use  on  those  occasions,  had  been  known  to 
Alexander  of  Tralles,  who  flourished  in  the 
sixth  century.  He  also  speaks  of  other  means 
of  exploring  the  urethra,  such  as  cylinders  of 
lead  of  various  sizes.  That  such  applications 
should  have  been  proposed  as  something  new 
about  this  period,  although  previously  known, 
is  extremely  probable,  when  we  consider  that 
urethritis  presented  itself  as  a new  disease 
about  the  same  time.  These  bougies  were  at 
first  made  with  thread  or  cotton  wicks,  dipped 
in  wax  ; and  as  they  were  employed  in  the 
cure  of  what  in  that  day  were  called  carun- 
cles or  carnosities  of  the  urethra,  the  escha- 
rotic used  for  this  purpose  was  worked  into 
the  side  of  the  bougie  at  the  point  which  it 
was  supposed  would  come  in  contact  with  the 
carnosity.  A great  variety  of  irritating  sub- 
stances were  had  recourse  to  for  this  purpose  ; 
savine  powder  and  cerate  formed  one  of  these 
escharotics ; another  consisted  of  a dram 
each  of  vitriol,  orpiment,  alum,  and  verdigris, 
macerated  in  vinegar,  and  then  incorporated 
with  two  ounces  of  unguent,  cerussae  ; and 
Riviere  relates  that  Charles  IX.  was  treated  by 
an  Italian  empiric  named  by  Giannati,  by 
means  of  a preparation  of  antimony,  tutty, 
cerussa,  camphor,  opium,  and  some  other  sub- 
stances of  a less  active  nature.  The  composi- 
tion of  Daran’s  bougie,  which  for  the  greater 
part  of  his  life  he  had  kept  a secret,  is  still 
more  singular  : his  receipt  for  it  runs  thus  : — 
Take  of  olive  oil  two  pounds,  red-wine  half  a 
pound,  a young  live  pigeon  plucked,  or  in  its 
stead,  half  a chicken  ; boil  in  an  earthen 
vessel  till  the  wine  is  evaporated,  then  dissolve 
with  what  remains  four  ounces  each  of  yellow 
wax  and  burgundy  pitch,  two  ounces  of  sper- 
maceti, one  ounce  of  diabotanum,  and  from  two 
drachms  to  two  ounces  of  burned  sole-leather, 
in  powder.  This  mixture  is  spread  on  linen, 
which  is  cut  into  straps  of  different  sizes,  and 
rolled  to  form  bougies. 

While  the  idea  continued  to  be  entertained, 
that  they  were  employed  to  destroy  imaginary 
carnosities,  great  importance  was  attached  to 
the  composition  of  those  instruments,  and  the 
good  effects  of  pressure,  for  which  they  are 
now  most  valued,  were  naturally  overlooked  ; 
but  these  once  recognized,  the  mechanical 
properties  of  the  bougie  became  the  chief  ob- 
ject of  consideration,  and  the  escharotic  bou- 
gies fell  very  properly  into  disuse.  Accord- 
ingly we  find  at  a later  period  the  manufacture 
greatly  simplified.  The  bougies  employed  in 


Guy’s  Hospital  about  the  middle  of  the  eigh- 
teenth century,  were  made  with  old  diachylon 
plaister  one  ounce,  two  drachms  of  mucilage 
plaister,  and  one  of  white  precipitate.  This 
preparation  was  spread  on  linen,  which  was 
cut  into  small  bands,  and  rolled  into  a conic 
shape. 

Other  substances  were  also  employed  in  the 
manufacture  of  these  instruments,  such  as  the 
slender  stalks  of  various  plants,  parchment,  or 
mouse-skin  enveloping  copper  wire,  glass, 
horn,  whalebone,  ivory,  and  gut.  Bougies  of 
the  last  mentioned  substance  are  still  in  com- 
mon use,  and  they  possess  some  advantages,  as 
they  are  capable  of  being  made  of  exceed- 
ingly small  diameters ; and  when  enveloped 
with  a very  thin  coat  of  goldbeater’s  skin, 
are  perfectly  smooth ; their  flexibility  also 
in  the  small  sizes  is  of  great  use  ; by  being 
allowed  to  remain  for  some  time  in  the  ure- 
thra, they  imbibe  moisture,  and  swell ; a cir- 
cumstance which,  with  proper  management, 
may  be  turned  to  good  account  in  the  treat- 
ment of  stricture.  In  cases  of  this  nature, 
where  the  occlusion  is  nearly  complete,  they 
answer  admirably  the  purpose  of  quickly  pre- 
paring the  way  for  bougies  of  a larger  size, 
and  of  different  quality.  The  pointing  them 
is  a process  of  some  nicety,  and  is  performed 
with  a small  sharp  knife,  and  the  pumice  stone 
or  file.  Mr.  Ure  has  recently  recommended 
the  ivory  bougie,  softened  by  the  removal  of 
its  earthy  constituents.  This  bougie,  which 
he  has  made  trial  of,  at  the  suggestion  of  Dr. 
Giiterbock  of  Berlin,  is  slightly  elastic,  and  so 
tough,  that  it  cannot  be  broken.  Before  using 
it,  it  should  be  immersed  in  water  for  several 
hours. 

The  bougies  now  in  ordinary  use,  are  made 
with  diachylon  that  has  been  kept  for  some 
time,  and  mixed  with  a quarter  of  its  weight 
of  wax,  and  a certain  quantity  of  olive  oil,  to 
which  some  needlessly  add,  a small  proportion 
of  mercury,  sulphuret  of  antimony,  or  red  ox- 
ide of  lead.  Long  triangular  slips  of  linen  are 
dipped  in  this  mixture,  and  rolled  into  form, 
they  are  then  polished  on  porphyry  in  the 
usual  way.  A better  method,  however,  con- 
sists in  enveloping  the  composition  with  the 
prepared  linen  in  spiral  folds,  and  polishing  as 
before  ; in  this  way  they  may  be  made  in  any 
shape  required. 

The  advantage  of  being  able  to  draw  off 
the  urine,  at  the  same  time  that  the  urethra 
was  subjected  to  the  dilating  effect  of  the 
bougie,  suggested  the  necessity  for  making 
them  hollow,  or  tubular.  In  the  year  1779 
Bernard,  a silversmith  of  Paris,  presented  in- 
struments of  this  kind  to  the  Royal  Academy 
of  Surgery,  which  were  unquestionably  a very 
important  improvement  upon  the  bougies  then 
in  use.  Zeden  of  Berlin,  and  Pickel  of  Wurz- 
bourg  laid  claim  to  the  invention,  but  without 
being  able  to  substantiate  it,  as  their  attempts 
were  made  with  elastic  gum,  while  Bernard 
employed  a better  and  cheaper  substance,  viz. 
linseed-oil,  which  he  caused  to  thicken  over  a 
slow  fire.  Even  now,  the  so-called  gum 
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elastic  bougies  are  made  by  coating  several 
times  in  succession,  the  silken,  or  linen,  or  cot- 
ton tube  with  the  oil  thus  prepared,  the  bougie, 
when  dry,  being  polished  on  porphyry. 

These  bougies  are  also  made  solid,  in  order 
to  obviate  the  too  great  flexibility,  for  which, 
particularly  in  the  smaller  sizes,  the  hollow 
ones  are  sometimes  remarkable.  They  are 
made  in  a great  variety  of  shapes,  conical  at 
the  end,  bulbed  at  the  middle,  &c.,  according 
to  the  nature  of  the  case  for  which  they  are 
intended.  The  author  of  this  paper  has  had 
them  prepared  at  Savigny’s  of  the  same  shape 
as  his  self-guiding  catheter,  and  he  finds  them 
answer  the  purpose  as  well  as  the  silver  instru- 
ment. 

At  the  commencement  of  the  present  cen- 
tury Mr.  Smyth  introduced  a new  kind  of 
bougie,  composed  of  a flexible  alloy  of  the 
white  metals  ; these  have  been  since  very 
much  improved  : they  are  susceptible  of  a fine 
polish,  are  easily  kept  clean,  they  answer  the 
purpose  very  well,  especially  in  the  higher 
numbers,  and  may  be  made  either  hollow  or 
solid. 

The  old  bougies,  prepared  with  catheretic 
or  escharotic  substances  long  since  laid  aside, 
and  the  armed  bougie  of  more  modern  date, 
have  given  place  to  the  port-caustic,  an  instru- 
ment by  which  the  nitrate  of  silver  (the  sub- 
stance most  generally  employed)  is  brought 
with  the  nicest  precision  into  contact  with  the 
morbid  growth.  The  description  of  this  in- 
strument, together  with  that  of  the  exploring 
bougie,  will  be  found  in  the  article  which  treats 
of  strictures  of  the  urethra. 

The  sizes  of  bougies  are  designated  by 
numbers  augmenting  from  1 to  20,  or  24. 
The  indications  thus  given,  however,  are  un- 
certain, as  the  standard  varies  in  almost  every 
manufactory.  The  inconveniences  hence 
arising  are  by  no  means  inconsiderable  in 
respect  to  description,  and  it  would,  therefore, 
be  very  desirable  to  have  some  fixed  measure 
of  graduation.  This  could  be  very  easily 
established  by  taking  half  a line  for  unity, 
and  augmenting  half  a line  for  each  ascending 
number.  The  length  of  these  instruments 
varies  from  ten  to  twelve  inches,  and  the 
outer,  or  manual  extremity,  is  headed  with 
sealing-wax,  ivory,  or  a flat  bone  handle. 

The  history  of  the  bougie,  like  that  of  many 
other  instruments  employed  in  surgery,  con- 
tains the  history  of  the  improvements  that 
have  taken  place  during  the  last  century  in 
this  department  of  the  art.  “ The  bougie, 
with  its  application,”  says  Hunter,  “is  perhaps 
one  of  the  greatest  improvements  in  surgery 
which  these  last  thirty  or  forty  years  have 
produced.  When  I compare  the  practice  of 
the  present  day  with  what  it  was  in  1750,  I 
can  scarcely  be  persuaded  that  I am  treating 
the  same  disease.  I remember,  when  about 
that  time  I was  attending  the  first  hospitals  in 
this  city,  the  common  bougies  were  either  a 
piece  of  lead,  or  a small  wax  candle  ; and 
although  the  present  bougie  was  known  then, 
the  due  preference  was  not  given  to  it,  nor  its 
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particular  merits  understood,  as  we  may  see 
from  the  publications  of  that  time.” 
Bibliography. — Goulard,  Mem.  sur  les  Mai.  de 
PUretre  et  sur  les  Remed.  spec,  pour  les  guerir. 
Montpellier,  1746.  Andre,  Sur  les  Mai.  de  l’Uretre 
qui  ont  besoin  de  Bougies.  Paris,  1751.  Nouvelles 
Obs.  sur  la  fourniture  des  Bougies  ckir.  1766.  Olivier, 
Lettre  sur  les  avantages  des  Bougies  creuses,  Paris, 
1750.  Daran, Obs.  Chir.  sur  les  Mai.  del’Uretre.  Paris, 
1758 — 1768,  et  Comp,  du  remede,  1779.  Haeger , Ce- 
reolorum  Historia,  eorumque  usus  c hiring.'  Halle, 
1795.  Hebtwig,  art.  Bougie,  in  Encyclopadisches 
Worterbuch  der  Med.  Wissenschaften,  t.  vi.  Berlin, 
1801.  Smyth,  Brief  Essay  on  Flexible  Metallic  Bou- 
gies, London,  1804,  and  the  various  Dictionaries  of 
Medicine  and  Surgery.  Jacobi,  Nonnulla  Cereolorum 
in  curanda  Urethrae  Strictura  usitatissimorum  origine 
et  usu  Diss.  Berlin,  1829. 

( W.  B.  Costello. ) 

BRAIN,  see  Head. 

BRONCHOCELE,  see  Goitre. 

BRONCHOTOMY,  (Luftrdhrenschrdtt, 
Ger.)  This  term  is  derived  from  /3poyx°C,  the 
windpipe,  and  rtgvio,  to  cut ; and,  therefore, 
includes  the  operations  of  Laryngotomy  and 
Tracheotomy.  The  operation  consists  in 
making  an  opening  into  some  part  of  the  air 
tubes,  in  order  to  admit  air  into  the  lungs,  for 
the  purpose  of  freeing  the  patient  from  the 
effects  of  obstructed  respiration  ; or  for  the 
removal  of  foreign  bodies. 

I shall  first  give  a sketch  of  the  history  of 
the  operation  ; then  consider  the  various  cir- 
cumstances under  which  its  performance  may 
be  required  ; and,  lastly,  detail  the  mode  of 
operating 1. 

History. — The  earliest  account  we  have  of 
the  application  of  mechanical  means  for  the 
relief  of  symptoms  depending  on  impeded  re- 
spiration, or  rather  the  first  recommendation 
for  such  application,  is  found  in  the  third  book 
of  Hippocrates,  “ De  Morbis,”  supposed  to 
have  been  written  about  four  hundred  years 
before  Christ.  The  following  extract  is  a 
literal  Latin  translation  of  the  remarkable  pas- 
sage, in  which  this  recommendation  is  given  : 
“ Ex  angina  dicta  homo  suffocatur,  et  fauces 
magis  occupare  videtur,  ut  neque  salivam, 
neque  aliud  quicquam  deorsum  trahat,  oculi 
aflecti  sunt,  ac  velut  eis  qui  strangulantur  pro- 
minent, et  per  eos  contente  intuetur,  neque 
eos  conuertere  potest,  crebro  se  jactat  et  ex- 
ilit,  facies  et  fauces  incenduntur,  ac  etiam  col- 
lum.  His  verb  qui  vident  nihil  mali  habere 
videtur,  et  visus  et  auditus  hebescit,  nihilque 
prae  suffocatione  intelligit,  neque  quid  dicat, 
aut  audiat  aut  faciat,  sed  jacet  ore  hiante  sali- 
vam effundens Quin  et  per  medica- 

mentum  aut  infusum  deorsum  purgarc  oportet, 
fistulccque  in  fauces  ad  maxillas  intruendee,  quo 
spiritus  in  pulmonem  trahatur,  efficicndumqae  ut 
quam  citissime  spuat,  pulmoque  extenuandus.” 

Celsus  does  not  allude  to  this  passage,  but 
after  stating  in  the  fourth  chapter  of  his  fourth 

1 The  practical  part  of  this  article  formed  the  Prize 
Essay  of  the  Dublin  Medico-Chirurgical  Society,  for 
1839  ; and  was  read  before  the  society,  April  27, 1839. 
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book,  that  scarification  is  to  be  employed  for 
the  relief  of  angina,  says,  “ Quibus  si  non 
fuerit  atger  adjutus,  scire  licet  a malo  victum 
esse.” 

Pliny  in  the  third  chapter  of  the  twenty- 
sixth  book  of  his  “Historia  Naturalis,”  written 
between  A.D.  23  and  79,  and  the  Latin  Editio 
Princeps  of  which  was  printed  in  Venice  in 
1469,  says,  “ In  quibusdam  morbis  medendi 
cruciatus  detraxit,  ut  inanginis,  quas  curabant 
in  fauces  organo  demisso.” 

A.D.  131 — 201.  Galen  is  the  first  who 

directly  mentions  the  opening  of  the  air-tube, 
and  he  evidently  regards  Asclepiades  as  the 
inventor  of  the  practice,  stating : “ Ascle- 
piades ultimum  auxilium  posuit,  in  iis  qui 
maxime  suffocantur,  laryngem  incidere 

Caelius  Aurelianus  speaks  slightingly  of  the 
operation  in  these  terms,  “ Est  etiam  fabulosa 
arteria  ob  respirationem  divisura,  quam  laryn- 
gotomiam  vocant,  et  quae  a nullo  sit  antiquo- 
rum tradita,  sed  caduca  atque  temeraria 
Asclepiadis  inventione  affirmata 2.” 

Aretaeus  in  the  seventh  chapter  of  the  first 
book  of  his  work,  “ De  Morbis  acutis  et  diu- 
turnis,  eorumque  curatione,”  says,  “ Quicum- 
que  strangulationem  ab  angina  verentes,  quo 
luxius  spiritus  duceretur,  arteriam  secuerunt, 
non  sane  experimento  rem  comprobasse  vi- 
dentur.”  He  thought  that  inflammation 
would  be  excited  by  the  operation,  and  that 
even  if  strangulation  were  thus  warded  off,' 
the  parts  being  cartilaginous  would  not  heal. 
There  has  been  a good  deal  of  controversy  as 
to  the  time  at  which  Aretaeus  wrote.  The 
Editio  Princeps  of  the  original  Greek  was 
published  in  Paris  in  1554. 

Oribasius,  who  was  physician  to  Julian  the 
Apostate,  and  wrote  his  Collections  about  the 
year  360,  speaks  of  the  operation,  and  some 
cases  to  which  it  was  applicable. 

Paulus  ^Egineta  describes  the  operation  after 
Antyllus,  an  author  whose  remaining  works 
are  very  scarce.  He  states  that  the  practice 
is  useless  where  the  lungs  are  affected ; but 
when  the  inflammation  lies  about  the  throat 
and  tonsils,  the  experiment  is  very  rational,  to 
prevent  the  danger  of  suffocation.  He  says 
Antyllus  knew  when  the  trachea  was  opened 
by  the  rushing  out  of  the  air,  and  the  loss  of 
voice.  There  is  a long  passage  to  this  effect 
in  the  thirty-third  chapter  of  the  sixth  book 
of  his  “ De  Re  Medica,”  the  best  edition  of 
which  was  published  in  Venice  in  1528.  Paulus 
is  placed  in  most  biographical  dictionaries  in  the 
fourth  century  ; but  Abulpharagius,  who,  ac- 
cording to  Friend,  has  left  the  most  accurate 
history  of  those  times,  places  him  in  the  reign 
of  Heraclius,  about  the  year  621. 

Avicenna3  recommends  the  employment  of 
bronchotomy  in  angina,  and  shows  the  mode 
of  its  application.  A.D.  980 — 1036. 

Avenzoar  recommends  bronchotomy  in 
cases  of  desperate  quinsy.  He  describes  it  as 
a difficult  operation,  which  he  had  never  seen 

1 In  Medico,  cap.  xiii.  edit.  Chart,  tom.  ii.  p.  379. 

2 I)c  Acut.  Morb.  lib.  iii.cap.  iv. 

'Lib.  iii,  sec.  9,  cap.  11. 


performed,  but  states  that  he  opened  the  tra- 
chea of  a goat,  and  dressed  the  wound  with 
honey-water,  which  soon  effected  a cure.  He 
was  an  Arabian,  and  wrote  towards  the  close 
of  the  eleventh  century. 

Albucasis,  a celebrated  Arabian  surgeon, 
describes  the  operation  after  the  manner  of 
Paulus.  He  says  he  never  saw  it  done,  but  docs 
not  regard  it  as  dangerous,  because  he  saw  a 
woman  who  opened  the  windpipe  in  an  endea- 
vour to  commit  suicide,  but  the  blood-vessels 
being  uninjured  he  soon  cured  her.  He  lived 
about  the  year  1085,  and  his  works  were  col- 
lected and  published  in  Venice  in  the  year 
1500,  under  the  title  “ Chirurgia,  seu  do 
Methodo  medendi  per  Chirurgiam.”  In  the 
forty-third  section  of  the  second  book,  headed 
“ De  incisione  laryngis,  ob  tumorem  in  interne 
gutture  ortum,”  he  says,  “ Illorum  vero  om- 
nium quibus  est  tumor  in  ore  calidus,  aut  in 
gutture,  aut  amygdalis,  quum  non  sit  morbus 
in  fistula  ipsa,  necesse  est  uti  laryngis  sectione, 
ad  exitium  a suffoeatione  evitandum.” 

In  1363  Gui  de  Chauliac  speaks  of  bronch- 
otomy, especially  referring  to  Avicenna.  He 
says,  “ cynanches  vehementiores  fiunt,  et  non 
valent  medicinse,  et  creditur  quod  perditio 
futura  sit,  illud  per  quod  speratur  evasio  est 
scissio  cannae 1.” 

In  1541  the  celebrated  commentaries  of 
Antonius  Musa  Brasavolus,  a distinguished 
physician  at  Ferrara,  were  published,  under 
the  title  “ Commentarii  et  Annotationes  in 
viii  libros  Aphorismorum  Hippocratis  et  Ga- 
leni.”  In  the  commentary  on  the  fourth 
book  of  Hippocrates  he  states,  that  he  “ pro- 
priis  manibus”  opened  the  trachea  in  a patient 
on  the  point  of  death  from  quinsy,  and  thus 
saved  life.  He  states  also,  that  he  had  done 
it  in  other  cases  with  similar  success,  as  docs 
Benivenius 2. 

The  subject  of  bronchotomy  was  very  well 
treated  by  Gulielmus  de  Saliceto  in  his  Chi- 
rurgia, published  at  Venice  in  the  year  1546. 
In  1561  the  first  edition  of  the  works  of  Am- 
brose Pare  was  printed.  The  twenty-ninth 
chapter  of  the  ninth  book  contains  accounts 
of  three  cases  where  persons  recovered  after 
severe  wounds  of  the  trachea.  It  was  not  till 
these  cases,  and  others  by  Nicolaus  Floren- 
tinus,  and  Jacotius,  were  fully  known,  that  the 
Hippocratic  notion  of  cartilage  being  incapable 
of  uniting  was  completely  overcome. 

In  the  year  1600  Casserius  of  Placentia 
published  his  work,  “ De  vocis  auditusque 
organis  Historia  Anatomica,  &c.”  The  twen- 
tieth chapter  of  the  first  book  is  entitled  “ De 
Laryngotomia.”  He  treats  the  subject  rather 
fully,  and  describes  the  steps  of  the  operation, 
which  are  shown  in  his  twenty-second  plate. 

Thomas  Fienus,  professor  of  medicine  at 
Louvain,  and  physician  to  the  Elector  of  Ba- 
varia, wrote  his  work  on  the  principal  contro- 
versies of  surgery  in  1602.  In  his  fourth 
book  he  describes  the  section  of  the  trachea, 

1 Lib.  iii.  tract,  i.  cap.  11.  in  the  Latin  edition  of  his 
work,  published  at  Venice  in  1G08. 

2 De  Abdit.  Morb.  cap.  88. 
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but  says,  “ Est  autem  hoc  remedium  pericu- 
losum,  et  ideo  non  licet  eo  uti,  nisi  in  deplo- 
ratissimo  casu.”  Not  only  this  idea,  however, 
but  the  very  words  are  borrowed. 

In  1617  the  Opera  Chirurgica  of  Fabricius 
ab  Aquapendente  were  published  at  Padua. 
In  his  forty-fourth  chapter,  after  quoting  Rha- 
zes,  Avicenna,  Avenzoar,  and  Hali  Abbas,  he 
says  the  surgeons  of  his  time  feared  to  under- 
take the  operation,  “ Et  ego  qnoque  eorum 
vestigia  secutus,  nunquam  administravi.” 

In  1620  Habicot  published  a small  treatise, 
entitled,  “ Question  Chirurgicale  par  laquelle 
il  est  demontre  que  le  Chirurgien  doit  assure- 
ment  practiquer  l’operation  de  la  Bronchoto- 
mie,  vulgaireinent  dicte  Laryngotomie,  ou 
perforation  de  la  flute  ou  tuyau  du  poulmon.” 
He  gives  some  interesting  cases,  which  will  be 
hereafter  referred  to. 

In  1617  Joannes  Agricola  recommended  a 
division  of  the  cartilaginous  rings  of  the  tra- 
chea, when  there  was  so  much  swelling  from 
quinsy  that  neither  food  nor  air  could  pass. 

Rodericus  a Fonseca,  in  his  Consultationes 
Medicae,  published  at  Venice  in  1628,  after 
alluding  to  some  species  of  quinsy,  and  their 
treatment,  refers  to  bronchotorny,  and  re- 
marks, “ Est  enim  remedium  unicum,  ad  quod 
confugiendum  e3t  in  his  casibus,  nec  periculo- 
sum  ut  apparet.” 

The  cp.  81.  cent.  1.  of  the  “ Epistolarum 
Medicinalium  cent,  prima  et  secunda,”  by  Bar- 
tholinus,  a Danish  physician,  is  from  Rene 
Moreau,  dated  1646.  The  writer  states  that 
he  performed  bronchotorny  twice,  and  perma- 
nent recovery  followed.  Spigelius  is  also 
stated  by  Bartholinus  to  have  favoured  the 
operation. 

The  celebrated  Armamentarium  Chirurgi- 
cum  of  Scultetus  was  published  at  Ulm  in 
1655.  In  this  work  the  operation  is  described 
very  fully,  and  illustrated  by  plates.  Lam- 
zwerde,  in  his  commentary  on  this  book,  says, 
“ Aspera  arteria  in  affectibus  laryngis  qui  suffo- 
eationem  minantur,  chirurgo  anatomise  non 
ignaro  tutissime  perforatur.” 

About  this  time  the  operation  was  warmly 
advocated  in  Italy  by  Severinus  of  Naples  ; 
successful  cases  were  also  recorded  by  Ser- 
rier,  Muys,  and  Dekkers. 

A work  by  Purrmann,  translated  from  High 
Dutch,  was  published  in  London  in  1706,  en- 
titled “ Chirurgica  Curiosa  ; or,  the  newest 
and  most  curious  Observations  and  Operations 
in  the  whole  Art  of  Chirurgery.”  In  this  work 
Purrmann  says,  that  he  himself  performed 
bronchotorny  in  a case  where  there  was  great 
swelling  and  inflammation  about  the  throat, 
threatening  sudden  suffocation,  the  voice  and 
intellectual  faculties  being  gone.  Immediate 
relief  followed.  The  operation  is  strongly 
recommended,  and  cases  given  in  Garengeot’s 
Traite  des  Operations  de  Chirurgie,  published 
in  Paris  in  1 720. 

The  next  step  was  the  publication  of  De- 
tharding’s  “ Dissertatio  de  methodo  subveni- 
endi  submersis  per  laryngotomiara,”  in  1714. 

In  the  volume  of  the  Philosophical  Trans- 


actions for  1 736,  is  a letter  from  Dr.  Martin, 
narrating  a case  in  which  on  account  of  sud- 
den and  violent  symptoms  depending  on  acute 
disease  about  the  glottis,  bronchotorny  was 
performed  at  St.  Andrew’s  with  complete 
success.  In  the  same  letter  it  is  stated 
that  Mr.  Baxter,  of  Cupar  in  Fife,  and  Dr. 
Oliphant  of  Gask,  Perthshire,  had  also  ope- 
rated with  success. 

In  Heister’s  Institutiones  Chirurgicae,  pub- 
lished in  1739,  is  a chapter  entitled,  “ De 
Bronchotomia,  Laryngotomia,  seu  Tracheo- 
tomia,”  in  which  he  states  that  the  operation 
has  been  performed  on  account  of  inflamma- 
tion : to  remove  foreign  bodies  : and  for  the 
recovery  of  drowned  persons.  He  regards 
the  space  between  the  second  and  third  rings 
of  the  trachea  as  the  best  situation  to  operate 
for  the  removal  of  foreign  bodies.  He  de- 
scribes the  operation  in  this  way,  and  also 
when  rendered  necessary  by  angina,  both  by 
incision  and  with  a trocar,  and  illustrates  it  by 
plates.  He  shows  expressly  the  danger  of 
delaying  too  long,  and  refers  to  the  work  of 
Detharding. 

In  1746  the  celebrated  memoir  of  Louis 
was  published  in  the  memoirs  of  the  French 
Royal  Academy  of  Surgery  ; and  since  that 
time  cases  and  essays  multiply  upon  us.  We 
find  them  in  Van  Swieten’s  Commentaries, 
1752  ; Journal  de  Medecine,  Dec.  1765,  and 
July,  1772  ; in  several  volumes  of  our  own 
Medico-Chirurgical  Transactions,  and  other 
periodicals.  We  have  then  the  excellent  paper 
of  Mr.  Lawrence,  in  the  sixth  volume  of  the 
Medico-Chirurgical  Transactions,  and  Mr. 
Porter’s  well-known  work  written  expressly 
on  this  subject. 

I have  thus  endeavoured  to  give  a sketch 
of  the  progress  of  opinion  with  regard  to  this 
operation,  from  the  earliest  ages  of  surgery  to 
our  own  times,  and  shall  now  proceed  to  con- 
sider the  propriety  of  its  performance  under 
the  subjoined  heads. 

I.  When  foreign  bodies  have  entered  the 
windpipe. 

II.  In  acute  diseases  of  the  windpipe — 
idiopathic — traumatic — and  functional. 

III.  In  chronic  diseases  of  the  windpipe. 

IV.  In  cases  where  tumours  in  the  larynx 
itself,  or  in  the  neighbourhood,  obstruct  the 
passage  of  air,  either  mechanically,  or  by  ex- 
citing spasm  of  the  glottis. 

V.  In  injuries  and  wounds  of  the  throat, 
and  their  consequences. 

VI.  In  cases  of  suspended  animation. 

I.  When  foreign  bodies  have  entered  the 
windpipe. 

If  there  be  any  case  where  the  propriety, 
or  absolute  necessity  of  the  performance  of 
bronchotorny  is  undoubted,  it  is  when  a foreign 
body  has  entered  the  air  tube.  The  only  ob- 
jections that  can  be  advanced  are,  the  chance 
of  the  expulsion  of  the  body  by  expectoration 
— the  fact  that  persons  have  lived  for  many 
years,  the  body  remaining — and  Desault’s 


510 


BRONCHOTOMY. 


opinion  in  favour  of  the  introduction  of  an 
elastic  tube  through  the  nostril  into  the 
pharynx,  as  will  be  hereafter  described.  In 
answ  er  to  the  first,  if  we  reflect  on  the  mode 
in  which  a body  enters  the  larynx,  we  shall 
see  that  its  expulsion  per  vias  naturales  is 
highly  improbable,  although  certainly  some 
rare  cases  have  been  advanced  in  which  it  has 
taken  place.  (For  instance,  Nooth  gives  a 
case  where  a leaden  shot  was  expectorated  : 
Hochsteten,  a Portugal  ducat : Howship,  an 
iron  nail  : and  Abercrombie,  a tooth.)  The 
organs  of  deglutition  are  so  formed,  and  their 
vital  endowments  such,  that  no  substance  can 
pass  into  the  air  passages  in  simple  swallow- 
ing, and  accordingly  we  find  that  this  accident 
occurs,  either  when  a full  inspiration  is  taken, 
some  loose  body  being  in  the  mouth,  or  when 
from  haste  in  eating,  the  actions  of  inspiration 
and  swallowing  are  combined.  Now  the  rima 
glottidis  being  enlarged  during  inspiration, 
and  contracted  during  expiration,  it  is  obvious 
that  a body  may  readily  enter  the  larynx,  and 
its  expulsion  be  prevented  by  the  diminished 
diameter  of  the  rima : — further,  it  could  hardly 
approach  the  glottis,  without  producing  vio- 
lent cough,  during  which  the  rima  is  still  more 
contracted  : — again,  if  the  body  be  irregular, 
the  chances  are  against  its  being  propelled 
in  exactly  the  proper  direction  : — and,  lastly, 
there  is  very  great  probability  of  its  becoming 
entangled  in  the  larynx.  These  considera- 
tions apply  with  peculiar  force  against  the 
employment  of  therapeutic  means  to  effect 
the  expectoration  of  the  body  ; even  in  the 
most  chronic  cases,  errhines,  emetics,  &c.,  are 
at  the  best  useless,  and  in  recent  cases  they 
must  be  dreadfully  hazardous.  A sudden  con- 
vulsion may  kill  the  patient,  while  we  are 
waiting  for  their  action  ; or  the  paroxysms  of 
cough  they  excite  be  so  intense,  that  conges- 
tion of  the  brain,  or  rupture  of  the  air-cells 
are  probably  produced : or  the  patient  is  so 
much  convulsed  that  the  successful  perform- 
ance of  the  operation  is  rendered  almost  im- 
possible. In  answer  to  the  second  objection, 
the  patient  is  liable  at  any  time  to  sudden  suf- 
focation from  the  foreign  body  becoming  en- 
tangled in  the  rima  during  a fit  of  coughing  : 
to  apoplexy  or  convulsions  from  derangement 
in  the  cerebral  circulation,  owing  to  violent 
cough  ; and  to  emphysema  of  the  lung  from 
the  same  cause  : to  chronic  bronchitis  and  its 
effects  : to  acute  pneumonia : the  formation 
of  pulmonary  abscess  : to  haemoptysis  : or 
they  die  with  consumptive  symptoms  arising 
from  the  protracted  irritation.  Again,  even 
if  the  foreign  body  be  expectorated,  recovery 
by  no  means  invariably  follows,  the  patient 
dying  either  of  the  injury  the  brain  has  suf- 
fered, or  the  effects  produced  on  the  lungs 
and  general  system.  Of  seventeen  cases  col- 
lated by  Dr.  Stokes,  in  which  the  body  was 
expectorated,  one  patient  died  after  many 
months  with  abscess  of  the  left  lung : in  another 
death  soon  followed  the  expectoration : in  ano- 
ther the  body  was  expectorated  after  two  years, 
but  death  ensued  with  symptoms  of  phthisis  : 


in  another,  it  was  expectorated  after  thirty- 
one  months,  but  the  cough  and  expectoration 
continued,  great  susceptibility  to  bronchitis, 
haemoptysis  supervened,  and  death  in  the 
early  part  of  the  fourth  year  from  the  acci- 
dent : in  another  it  was  expectorated  after 
seventeen  years,  but  hectic  and  emaciation 
followed,  and  death  in  a year  and  a half  after- 
wards. Of  ten  who  recovered,  in  one  the 
body  remained  fifteen  years,  in  another  seven, 
in  another  two  and  a half,  in  another  four 
months,  but  the  patient  remained  for  many 
years  subject  to  pain,  cough,  and  haemoptysis. 
As  to  Desault’s  proposal,  it  must  be  remem- 
bered that  the  distress  of  the  patient  in  gene- 
ral arises  not  from  obstruction  to  the  passage 
of  air,  but  from  the  irritation  of  the  foreign 
body,  exciting  some  of  the  evils  just  enume- 
rated, or  spasmodic  action  of  the  laryngeal 
muscles.  Either  of  these  evils,  his  tubes  are 
calculated  to  increase.  If  mechanical  obstruc- 
tion cause  the  distress,  and  the  body  be  impacted 
in  the  larynx,  the  passage  of  a tube  is  likely 
to  be  mischievous,  by  forcing  the  substance 
through  the  delicate  structures,  or  by  exciting 
a cough,  which  may  throw  it  into  the  rima, 
and  instantly  kill  the  patient.  If  the  body  bo 
in  one  of  the  bronchi,  Desault’s  tubes  evidently 
cannot  remove  it,  and  its  removal  is  the  only 
way  to  remove  the  obstruction  it  produces. 

I am  aware  that  at  the  last  meeting  of  the 
Royal  Medico-Chirurgical  Society,  during  the 
discussion  on  a paper  by  Mr.  Travers,  jun., 
several  members  opposed  the  performance 
of  bronchotomy  for  the  removal  of  foreign 
bodies,  chiefly  on  the  ground  of  their  occa- 
sional expectoration.  But  as  I have  shown 
that  recovery  by  no  means  invariably  follows 
such  expectoration,  even  if  it  do  occur,  and 
as  I have  never  met  with,  or  read  of  a case, 
where  death  did  not  ultimately  result  from 
pulmonary  disease  apparently  connected  with 
the  protracted  irritation  of  the  extraneous 
substance,  it  appears  evident  that  when  a 
foreign  body  has  entered  the  windpipe,  the 
sooner  bronchotomy  is  performed  the  better  ; 
and  no  delay  should  take  place  on  account  of 
the  little  distress  the  patient  may  at  the  time 
be  suffering,  for  the  attacks  of  dyspnoea,  &c., 
are  at  first  intermittent,  and  it  is  not  uncom- 
mon for  a child  soon  after  the  paroxysm  to 
appear  perfectly  well,  cheerful,  and  playful. 
But  as  the  irritation  becomes  permanent,  we 
have  those  symptoms,  which  some  suppose 
necessary  to  justify  the  operation,  arising  from 
the  inflammation  which  has  been  set  up,  and 
which  even  the  removal  of  the  cause  may  be 
too  late  to  check.  But  before  proceeding  to 
operate,  the  surgeon  must  be  convinced  of 
the  existence  of  the  foreign  body  in  the  tube. 
It  may  have  lodged  in  the  pharynx,  or  oeso- 
phagus, but  of  this  he  can  soon  satisfy  himself 
by  the  introduction  of  his  finger,  a bougie,  or 
probang  ; and  its  presence  in  the  air  tube  may 
be  discovered  by  the  symptoms,  and  physical 
signs.  The  symptoms  will  vary,  1st,  with  the 
sensible  and  chemical  properties  of  the  body  ; 
thus  a small  smooth  substance  will  produce  far 
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less  distress  than  one  pointed,  rough,  or  ir- 
regular ; and  2ndly,  according  to  the  portion  of 
the  mucous  membrane  to  which  the  body  is 
applied,  that  of  the  trachea  being  far  less 
sensible  than  that  of  the  larynx.  The  history 
of  the  case  is  often  so  clear  that  but  little  ex- 
amination is  necessary  to  show  the  nature  of 
the  accident,  but  in  others  it  is  very  obscure. 
If  it  be  in  the  larynx  we  should  expect  almost 
incessant  harsh,  dry,  spasmodic  cough  ; re- 
spiration, according  to  Dr.  Stokes  “ eroupy,” 
but  Mr.  Porter  says,  “ always  imperfect,  but 
never  loud  or  stridulous,  as  in  acute  cynanche 
trachealis pain,  increased  on  pressing  the 
larynx,  and  paroxysms  threatening  suffoca- 
tion : the  face  becomes  purple,  cheeks  swollen, 
eyes  protruded,  and  a stream  of  frothy  saliva 
flows  from  the  patient’s  mouth  during  his 
struggles.  If  the  body  be  moveable,  there  are 
intervals  of  comparative,  often  of  perfect  ease, 
but  paroxysms  are  again  induced  on  its  being 
drawn  either  into  the  larynx,  or  into  one 
bronchus. 

To  distinguish  these  symptoms  from  those 
of  laryngitis,  we  have  their  sudden  occurrence 
in  a person  previously  healthy,  or  at  least  not 
suffering  from  any  pulmonary  disease.  We 
remark  that  in  laryngitis  the  sympathetic  fever 
occurs  previously  to,  or  simultaneously  with 
the  local  symptoms,  but  when  from  a foreign 
body,  not  until  much  irritation  has  been  ex- 
cited. In  laryngitis  there  are  none  of  those 
complete  intermissions  to  the  paroxysms,  which 
occur  when  a foreign  body  produces  the 
symptoms,  for  though  there  are  partial  remis- 
sions, some  stridor  always  persists. 

Lastly  ; in  laryngitis  the  difficulty  of  breath- 
ing is  in  inspiration  ; but  in  the  accident,  in 
expiration. 

The  last  observation  will  also  serve  to  dis- 
tinguish the  case  from  one  of  spasmodic 
croup. 

We  have  the  exposure  to  contagion,  pre- 
vious catarrh,  and  the  peculiar  hoop,  to  dis- 
tinguish it  from  hooping  cough.  In  this  affec- 
tion, the  difficulty  of  breathing  also  occurs  in 
inspiration. 

These  considerations  will  render  the  nature 
of  the  case  pretty  evident,  and  by  the  aid  of 
physical  signs  we  can  make  assurance  doubly 
sure.  The  right  bronchus  being  the  larger,  and 
more  directly  continuous  with  the  trachea,  is 
that  into  which  the  foreign  body  almost  always 
passes.  It  may  close  this  tube  either  completely 
or  partially.  If  the  obstruction  be  complete, 
both  sides  of  the  chest  are  clear  on  percussion, 
but  in  the  right  lung  the  respiratory  murmur 
is  abolished  ; in  the  left  it  is  puerile.  If  the 
obstruction  be  partial,  we  hear  the  respiratory 
murmur,  diminished  in  proportion  to  the  de- 
gree of  the  obstruction.  In  applying  this  test, 
however,  it  is  necessary  to  remember  that  the 
murmur  is  naturally  a shade  weaker  in  the 
right,  than  in  the  left  lung,  therefore  the  dif- 
ference, to  be  valuable,  must  be  considerable. 
These  signs  will  be  permanent  if  the  body  re- 
tains its  situation,  but  if  it  be  moveable,  we 
have  the  sudden  reappearance  of  the  respiratory 


murmur  when  it  passes  up  into  the  windpipe, 
and  then  laryngeal  irritation  is  excited.  The 
murmur  is  again  abolished  on  the  body  re- 
suming its  former  situation.  This  occurs  in  no 
other  affection  of  the  lung. 

The  physical  signs  are  more  obscure  when 
the  body  remains  in  the  larynx  or  trachea ; 
but  then  we  have  the  signs  of  irritation  (si- 
bilous  and  sonoro-mucus  rales)  spreading  from 
above  downwards,  not  preceded  by  constitu- 
tional irritation,  and  occurring  suddenly  in  a 
healthy  person. 

There  are  also  other  signs,  in  themselves 
pathognomonic  of  the  accident.  In  a case  re- 
lated by  Mr.  M'Namara,  he  says,  “ I could 
distinctly  perceive  that  there  was  a mechanical 
obstruction  to  the  exit  of  the  air,  produced 
by  the  ascent  of  the  foreign  body  to  the 
larynx,  causing  a perfectly  audible  sound, 
which  resembled  more  that  produced  by  strik- 
ing the  tongue  forcibly  against  the  anterior 
part  of  the  hard  palate,  when  the  mouth  is 
closed.”  In  another  case  of  his,  a boy  had  a 
plum  stone,  with  a hole  in  it,  in  his  trachea, 
which  he  could  whistle  through.  Mr.  Liston 
says,  “ a peculiar  noisy  characteristic  rale  is 
perceived  on  applying  the  ear,  and  a shock  like 
the  shutting  of  a valve  can  be  thus  appreci- 
ated, or  even  by  the  finger  placed  on  the  box 
of  the  larynx,  when  the  foreign  body,  by  the 
forcible  expiration,  is  made  to  strike  the  rima.” 
Mr.  Porter  says,  “ when  the  substance  is 
loose,  it  is  frequently  in  its  motions  upwards 
and  downwards  within  the  tube  heard  to  strike 
against  its  walls  with  a peculiar  rattling  sound. 
This  is  heard  to  most  advantage,  when  the 
patient  makes  a forced  expiration,  and  the 
foreign  body  is  drawn  up  towards  the 
larynx.” 

A few  months  since  a case  occurred  in  St. 
Thomas’s  Hospital  of  a boy  into  whose  air 
passages,  a fourpenny  piece  had  entered.  It 
lodged  in  the  right  bronchus,  and  I am  told 
by  some  gentlemen  who  examined  the  chest, 
that  a peculiar  sound  was  heard,  produced  by 
the  passage  of  air  on  each  side  of  the  metal, 
which  gave  an  exact  idea  of  the  nature  of  the 
case. 

I have  seen  cases,  however,  where  all  the 
effects  of  a foreign  body  in  the  larynx,  were 
produced  by  causes  a little  out  of  the  usual 
course,  and  in  the  first  the  symptoms  were  so 
severe  that  actual  suffocation  was  dreaded.  A 
schoolboy  was  gaping  at  the  dinner-table, 
when  another  threw  a spoonful  of  salt  into 
his  mouth,  some  of  which  entered  the  larynx. 
The  most  violent  spasmodic  cough  immedi- 
ately ensued,  and  he  seemed  for  some  time  in 
great  danger.  The  other  case  was  that  of  a 
druggist’s  apprentice,  who  was  powdering 
euphorbium,  without  due  care.  A little  of  it 
appeared  to  have  entered  the  glottis,  for  very 
similar  effects  were  produced  to  those  just 
stated.  The  obstruction  in  these  instances 
being  confined  to  the  top  of  the  tube,  it  being, 
as  I conceive,  produced  wholly  by  spasm  of 
the  glottis, they  would  be  peculiarly  favourable 
for  the  successful  performance  of  broncho- 
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tomy  ; and^  if  other  means  failed,  no  surgeon 
would  be  justified  in  neglecting  to  operate. 

Having  determined,  then,  that  there  is  a 
foreign  body  in  the  air  tube,  the  surgeon 
should  endeavour  to  ascertain  its  size,  form, 
situation  ; also,  whether  it  is  loose  or  fixed. 
Its  situation  may  be  evinced  by  local  pain, 
but  this  is  not  always  present,  even  though 
the  form  and  nature  of  the  substance  render 
it  irritating.  These  particulars  may  serve  to 
modify  the  operation  in  some  degree,  but  it 
should  be  immediately  performed,  in  the  man- 
ner to  be  hereafter  detailed. 

II.  In  acute  diseases  of  the  windpipe. 

1.  Idiopathic. 

1.  Acute  laryngitis. — In  this  disease  bron- 
chotomy  has  been  both  frequently  recom- 
mended, and  successfully  practised.  But  as 
some  say  it  is  not  be  performed  till  every 
other  remedy  has  failed  ; others  insist  on  the 
danger  of  regarding  it  as  an  ultimum  reme- 
dium, and  Dr.  Baillie  gives  a fixed  time  for 
its  performance  ; it  may  be  well  to  consider 
the  circumstances  under  which  it  is  indicated. 
The  general  symptoms  of  laryngitis  are 
dyspnoea  on  inspiration, — stridor  more  audible 
at  a little  distance  from  the  patient  than  with 
the  stethoscope, — the  voice  very  hoarse,  or 
reduced  to  a low  whisper, — harsh  and  spas- 
modic cough, — often  pain  in  the  region  of  the 
larynx,  much  increased  on  swallowing,  with 
violent  symptomatic  fever,  and  probably  no 
signs  of  disease  in  any  other  part  of  the  re- 
spiratory system.  These  effects  are  produced 
either  by  the  mechanical  obstruction  caused 
by  the  congested  state  of  the  mucous  mem- 
brane, or  by  irritation  exciting  spasm  of  the 
glottis.  Bronchotomy,  by  allowing  the  free 
passage  of  air,  affords  immediate  relief,  and  by 
bringing  the  inflamed  part  to  a state  of  rest, 
removes  one  great  obstacle  to  the  successful 
treatment  of  the  disease.  It  should  not  be 
undertaken,  however,  till  it  appears  that  not- 
withstanding the  free  use  of  the  lancet,  calomel, 
opium,  &c.,  the  stridor  is  severe  and  increas- 
ing, and  the  other  symptoms,  especially  the 
condition  of  the  surface,  contra-indicate  fur- 
ther depletion.  Dr.  Baillie’s  rule,  to  wait 
thirty  hours  to  try  the  effect  of  bleeding  and 
opium,  appears  injudicious,  as  it  would  be 
madness  to  delay  the  operation  when  asphyxia 
is  imminent : and,  on  the  other  hand,  rash  to 
operate  if  the  face  and  lips  continued  of  a 
good  colour,  the  surface  warm,  and  no  symp- 
toms were  present  indicating  cerebral  conges- 
tion, or  threatened  asphyxia. 

We  may  say,  then,  that  bronchotomy  should 
be  performed  early  in  the  disease  ; but  not 
until  bleeding,  &c.,  has  had  a fair  trial,  unless 
we  are  called  in  at  such  a period  of  the  case 
when  suffocation  is  threatened,  and  it  is  too 
late  to  commence  with  the  usual  treatment. 
If  it  be  delayed  too  long  it  will  be  useless, 
and  only  tend  to  bring  disgrace  on  the  opera- 
tor and  the  operation  itself.  If  we  find 
the  patient  becoming  exhausted,  his  voice 
failing,  dyspnoea  and  cough  increasing,  the 


blood  imperfectly  artcrialized,  face  and  lips 
livid,  eyes  projecting  and  watering,  further 
depletion  or  delay  would  be  highly  repre- 
hensible, and  the  operation  should  be  imme- 
diately performed,  as  it  affords  the  only  rea- 
sonable hope  of  safety. 

So  much  for  pure  laryngitis.  The  opera- 
tion would  be  improper  in  a case  complicated 
with  extensive  bronchitis,  and  effusion  into  the 
tubes.  But  it  does  not  follow  that  even  the 
coexistence  of  important  pulmonary  disease 
should  absolutely  forbid  its  performance, 
though  it  should,  of  course,  materially  influ- 
ence the  prognosis.  For  though  a perfect 
cure  may  be  next  to  impossible,  the  operation 
will  probably  greatly  mitigate  the  distress  and 
prolong  life  for  some  days,  or  even  weeks, 
which  in  many  cases  would  be  of  the  greatest 
importance. 

(2)  Acute  cynanche  trachealis : croup. — 

Much  has  been  said  in  favour  of  bronchotomy 
in  this  disease,  and  cases  have  been  recorded 
where  it  was  performed  with  complete  suc- 
cess. In  one  of  Mr.  Chevalier’s  cases  it  was 
successful,  though  the  countenance  was  livid, 
cold  sweats  came  on,  and  the  patient  was 
rapidly  sinking.  Mr.  Chevalier  thinks  that 
the  effusion  of  lymph  is  seldom  sufficient  to 
produce  suffocation,  which  he  supposes  is 
owing  to  the  accumulation  of  mucus  super- 
added,  preventing  the  patient  from  emptying 
the  branches  of  the  bronchi  in  coughing  : and 
that  the  operation  is  useful  by  enabling  the 
patient  so  to  cough  as  to  empty  them.  Louis 
has  pointed  out  the  danger  of  regarding  the 
operation  as  an  extreme  measure,  and  thinks 
its  performance  ought  to  be  a general  prac- 
tice. Sir  C.  Bell  also  favours  it,  on  the  ground 
that  the  lymph  acts  as  a foreign  body  in  oc- 
casioning spasms  of  the  glottis,  consequent 
obstruction  of  the  passage,  and  confinement 
of  the  mucus.  Michaelis  advised  its  early 
performance  as  a convenient  mode  of  remov- 
ing the  effused  lymph.  Lastly,  Bretonneau 
has  proposed  the  operation  for  the  purpose 
of  making  topical  applications  to  the  affected 
surface.  He  narrates  cases  where  recovery 
followed  this  plan  ; but  Dr.  Stokes  believes 
the  recovery  should  be  attributed  to  the  gra- 
dual decline  of  the  disease,  in  a patient  whose 
immediate  death  was  prevented  by  tracheo- 
tomy. 

On  the  other  hand,  Dr.  Cheyne  has  urged, 
that  the  existence  of  the  false  membrane  in 
the  larynx  is  not  in  general  the  cause  of  the 
patient’s  death  ; and  he  has  proved  by  dissec- 
tion, that  in  many  cases  a space  is  left  for  a 
current  of  air  sufficient  to  support  life.  He 
also  thinks  the  operation  unadvisable,  because 
when  the  membrane  of  croup  fully  formed  is 
expectorated  the  disease  is  generally  fatal, 
even  when  all  the  benefits  of  the  operation 
have  been  thus  obtained.  A very  strong  ob- 
jection may  be  founded  on  a statement  by 
Goelis,  who  after  having  made  forty-three 
public  dissections  of  children  who  had  died  of 
croup  says,  “ pseudo-membranse  sedes  varim 
partes  trachea;  ct  bronchia;  sunt,  majorem 
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mine,  minorem  eorum  partem  tenet,  quin 
lmmo  per  tracheam  integram  et  bronchia  ad 
nnnimas  usque  ramificationes  extenditur.”  Mr. 
Porter  strongly  insists  that  it  should  very 
seldom  be  performed  in  croup.  Dr.  Copland 
says,  there  is  not  a chance  of  its  success  after 
general  treatment  has  failed.  And  Dr.  Mason 
Good  says,  it  should  never  be  attempted  till 
all  other  means  have  proved  inefficacious. 

The  question,  then, is— Is  bronchotomy  ever 
to  be  performed  in  croup,  and  if  so,  when  ? 

In  the  first  stages  ot  the  disease,  when 
active  antiphlogistic  measures  are  indicated 
and  likely  to  prove  useful,  it  is  not  to  be 
thought  of.  The  irritation  it  would  excite 
must  increase  the  disease,  and  it  could  do  no 
good  before  the  lymph  was  effused,  In  a more 
advanced  period,  when  lymph  has  formed,  it 
must  be  generally  improper,  for  the  stridor  so 
masks  the  auscultatory  phenomena  that  it  is  im- 
possible to  distinguish  with  accuracy  the  extent 
ot  the  false  membranes,  the  degree  of  pulmo- 
nary engagement,  the  coexistence  of  bron- 
chitis, or  the  commencement  of  effusion.  Now 
supposing  it  complicated  with  bronchitis,  or, 
as  Mr.  Porter  asserts  is  frequently  the  case, 
the  disease  commences  in  the  bronchial  rami- 
fications, and  extends  upwards,  the  issue  would 
be  more  than  doubtful,  for  though  the  air  be 
admitted  its  arterialization  must  be  imperfect. 
On  this  point  also  we  must  not  forget,  that 
bronchitis,  slight  or  severe,  is  certain  to  follow 
the  operation,  and  that  children,  or  those  who 
have  suffered  from  difficult  respiration,  are 
very  unfavourable  subjects  for  its  occurrence. 
Thus  we  may  be  adding  a fatal  disease  in  a 
case  which  has  not  gone  so  far  as  to  preclude 
all  hopes  of  a favourable  termination  by  the 
expulsion  of  the  lymph.  Again : Dr.  Cheyne 
has  urged  that  the  cohesion  of  the  lymph  is 
often  so  slight,  that  it  would  be  impossible  to 
lay  hold  of  it  so  as  to  remove  it ; and  that  in 
many  other  severe  cases  there  is  no  continu- 
ous membrane,  the  secretion  from  the  in- 
flamed surface  existing  in  the  form  of  shreds 
and  detached  portions. 

In  the  last  stages,  when  congestion  of  the 
brain  has  taken  place,  convulsions  or  coma 
supervening,  and  the  patient  appears  to  be 
sinking,  though  in  Mr.  Chevalier’s  cases  and 
in  some  others  it  was  successful,  in  the  vast 
majority  it  would  only  bring  surgery  into  dis- 
grace. 

It  is  not  unreasonable,  however,  to  suppose 
that  there  is  a period  in  some  cases  in  which 
the  inflammation  has  ceased,  or  has  been  sub- 
dued  by  the  treatment  employed,  and  the 
effusion  of  lymph  no  longer  continues.  Per- 
haps the  lymph  has  been  too  much  considered 
as  dangerous  by  the  mechanical  obstruction  it 
produces,  whereas  its  worst  effects  are  often 
those  of  causing  irritation  to  the  muscles  acting 
on  the  glottis,  and  exciting  them  to  spasmodic 
action.  If  this  be  correct,  it  is  plain  that 
bronchotomy  is  indicated  in  such  a case  as  has 
just  been  alluded  to,  provided  the  happy 
moment  can  be  seized,  before  pulmonary  effu- 
sion or  cerebral  congestion  supervene, 
voi..  i. 


Bretonneau  has  recommended  the  opera- 
tion in  cases  of  croup  from  the  extension  of 
diphtheritic  inflammation  of  the  fauces.  He 
operated  in  three  cases,  one  of  which  re- 
covered ; but  we  require  further  facts  on  this 
point  before  any  general  rule  can  be  laiddown. 

The  operation  might  be  proper,  if  it  ap- 
peared probable  that  the  obstruction  was 
owing,  as  in  Mr.  Chevalier’s  cases,  to  the  ac- 
cumulation of  mucus,  and  if  such  proved  to  be 
the  case,  it  would  probably  be  followed  by  the 
happiest  results.  On  this  point  we  must  not 
mistake  the  convulsive  efforts  a patient  makes 
to  free  himself  from  the  mucus,  or  from 
any  obstruction  in  the  air  passages,  for  the 
convulsions  arising  from  cerebral  congestion. 

Now  as  to  the  last  stage.  Its  performance 
has  been  generally  and  justly  condemned  by 
all  the  best  authorities,  but  it  becomes  a ques- 
tion whether  this  rule  should  be  strictly  ad- 
hered to,  if  such  a case  occurred,  when  the 
friends  of  the  patient  were  intelligent  persons, 
and  should  desire  the  operation,  after  it  had 
been  pointed  out  to  them  how  little  proba- 
bility there  was  of  a happy  result.  Under 
such  circumstances,  I conceive,  neither  the 
surgeon,  nor  his  art,  would  fall  in  the  esti- 
mation of  the  parties.  Some  cases  might 
recover,  as  some  have  after  all  hope  was  ex- 
tinct, and  very  frequently  one  of  our  noblest 
objects  would  be  attained, — alleviating  suffer- 
ing, and  smoothing  the  pillow  of  death. 

I cannot,  however,  conclude  this  section 
better  than  by  the  following  table,  showing 
the  results  which  various  celebrated  French 
operators  have  obtained,  according  to  their 
own  declaration  in  a late  discussion  at  the 
French  Royal  Academy  of  Medicine,  after 
employing  bronchotomy  in  croup. 


Amussat  . . 

Operations.  Cures. 

Death 

6 

0 

6 

Baudelocque. 

15 

0 

15 

Blandin . . . 

5 

0 

5 

Bretonneau 

18 

4 

14 

Gerdy  . . . 

6 

4 

2 

Roux  . . . , 

4 

0 

4 

Trousseau  . . 

80 

20 

60 

Velpeau  . . . 

6 

0 

6 

140 

28 

112 

3.  (Edema  of  the  glottis,  or  the  submucus 
cellular  tissue  of  the  larynx.  This  disease  has 
many  symptoms  in  common  with  the  phlegmo- 
nous laryngitis.  There  are  the  same  fits  of 
difficult  respiration,  spasmodic  cough,  and 
threatened  suffocation.  The  same  difficulty 
of  inspiration,  freedom  of  expiration,  pain  in 
the  region  of  the  larynx,  and  alteration  of  the 
voice.  Indeed,  it  is  often  totally  impossible  to 
ascertain  the  exact  nature  of  the  various  in- 
flammatory diseases  of  the  larynx.  But  if  on 
passing  the  finger  along  the  tongue  to  the 
upper  extremity  of  the  larynx,  a soft  tumour 
can  be  felt  about  the  margin  of  the  aperture 
of  the  glottis,  the  case  is  pretty  clear.  This, 
however,  only  occurs  when  the  epiglottis  and 
rirna  are  implicated  to  some  extent.  If  so,  the 
L L 
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epiglottis  becomes  erect,  causes  difficult  deglu- 
tition, and  as  the  glottis  cannot  be  perfectly 
closed,  drops  of  fluid  often  pass  into  the  larynx, 
exciting  much  irritation.  It  is  not  unusual  to 
find  the  laryngeal  surface  of  the  epiglottis 
cedematous,  the  pharyngeal  being  unchanged. 

Mr.  Liston  is  of  opinion,  that  bronchotomy 
is  more  frequently  demanded  on  account  of 
oedema  glottidis,  than  from  any  other  circum- 
stance. He  says,  diseases  of  the  larynx  are 
very  common  in  Edinburgh,  and  he  must  have 
performed  the  operation  nearly  twenty  times, 
with  almost  uniform  success,  for  chronic  swel- 
ling, with  urgent  and  threatening  symptoms. 

In  such  cases  then,  or  indeed  in  any,  when 
urgent  symptoms  are  produced  by  disease 
confined  to  the  larynx  itself,  bronchotomy 
should  be  early  insisted  on,  medical  treatment 
being  very  uncertain  in  its  effects,  and  often 
injurious.  The  operation  gives  immediate 
relief;  it  places  the  organ  in  the  state  of  rest 
so  necessary  for  the  successful  treatment  of 
the  disease  ; it  gives  time  for  the  operation  of 
remedies  likely  to  be  useful  ; and  if  performed 
early  success  is  almost  certain  ; if  delayed  till 
the  last  stages,  the  observations  just  made  on 
croup  and  laryngitis,  under  the  same  circum- 
stances, are  equally  applicable. 

There  are,  however,  some  forms  of  this  dis- 
ease, where  more  time  is  allowed  for  delibera- 
tion, and  to  try  the  effect  of  medical  treatment. 
I have  seen  a case,  in  which  the  duration  of 
the  disease  was  upwards  of  three  weeks  from 
its  commencement  to  its  fatal  termination. 
Here  the  symptoms  should  be  attentively 
watched  ; and  if  they  increase,  notwithstand- 
ing the  measures  employed,  it  will  be  better 
to  operate,  even  though  the  symptoms  be  not 
very  urgent,  for  the  reasons  just  stated. 

I shall  next  consider  the  indications  for  the 
operation. 

4.  In  cases  where  strong  acids,  caustic, 
or  corrosive  substances,  or  boiling  fluids,  have 
been  swallowed,  or  the  steam  of  boiling  water 
inhaled. 

This  subject  naturally  follows  the  last,  as 
death  is  produced  in  almost  every  fatal  case, 
not  by  the  ordinary  local  effects  an  injury  of 
the  kind  is  likely  to  give  rise  to,  but  because 
respiration  is  obstructed,  from  the  serious 
injury  the  glottis  has  suffered  impeding  the 
transit  of  air.  And  further,  as  the  pathologi- 
cal changes,  independent  of  the  excoriation  of 
the  mouth  and  fauces,  are  very  similar  ; viz. 
effusion  of  serum  into  the  submucous  cellular 
tissue  around  the  glottis,  many  small  vesicles 
on  the  surface,  with  vascularity  of  the  mucous 
membranes,  and  a coating  of  lymph  or  viscid 
mucus  on  it. 

The  usual  symptoms  are  pain,  difficulty  in 
deglutition,  and  all  the  signs  of  impeded  respi- 
ration. 

Leeches  should  be  applied,  calomel,  &c. 
given  ; but  if  the  symptoms  do  not  abate,  or 
if  they  increase  in  urgency,  the  operation 
should  be  pei  formed  without  delay  ; and  if 
the  danger  of  the  case  arises  only  from  the 
injury  to  the  larynx,  other  parts  not  being 


seriously  injured,  the  best  results  may  be  ex- 
pected to  ensue.  If  put  off  long  it  will  be 
probably  useless,  for  the  reasons  so  frequently 
stated  ; but  if  the  friends  understand,  that 
while  it  is  the  only  chance,  it  is  but  a chance, 
it  should  be  undertaken. 

Mr.  Burgess  has  related  two  cases  in  the 
Dublin  Hospital  Reports,  in  both  of  which 
the  child  appeared  lifeless.  The  operation 
was  performed  : one  perfectly  recovered  ; 
the  other  lived  twelve  hours,  but  died  evi- 
dently in  consequence  of  her  attendant  neg- 
lecting to  keep  the  wound  free,  by  regularly 
removing  the  mucus  which  collected  w'ithin 
it.  Mr.  Porter  relates  a case  wrhich  occurred 
to  Mr.  Adams,  when  it  was  performed  with 
success  nine  hours  after  the  accident : respi- 
ration being  fifty  in  the  minute,  and  performed 
with  difficulty  ; inspiration  attended  with  a 
croupy  sound,  the  surface  of  the  body  cold, 
face  pale  and  swollen,  eyes  sunken  and  glassy, 
pulse  extremely  feeble,  and  so  frequent  that  it 
could  not  be  counted. 

5.  In  acute  functional  affections  of  the 
windpipe. 

(a)  Spasmodic  Croup.  In  this  affection 
there  is  neither  inflammation,  nor  the  mem- 
branous exudation  of  croup,  and  the  symptoms 
are  produced  by  spasm,  not  by  any  mechani- 
cal cause  independent  of  spasm.  It  differs 
from  ordinary  croup,  as  in  the  latter  there  are 
almost  always  some  premonitory  symptoms, 
cough,  hoarseness,  &c.,  whereas  in  the  spas- 
modic form  the  attack  is  always  sudden  and 
unexpected.  In  ordinary  croup,  though  there 
may  be  some  abatement  in  the  most  violent 
symptoms  for  a time,  yet  there  are  no  perfect 
intermissions.  In  the  spasmodic  form  the  at- 
tack soon  subsides,  as  suddenly  as  it  came  on, 
and  in  the  intervals  between  the  paroxysms 
the  patient  is  perfectly  easy,  there  being  merely 
a slight  hoarseness  from  the  previous  straining. 
This  form  is  not  confined  to  children,  as  the 
ordinary  croup  is. 

If  this  affection  be  properly  treated,  bronch- 
otomy can  very  seldom  be  required.  But 
cases  may  occur  where  suffocation  is  immi- 
nent, and  then,  if  performed  immediately,  it 
will  generally  be  followed  by  the  most  bril- 
liant success.  Even  if  the  patient  be  appa- 
rently dead,  if  very  speedily  performed,  it 
otters  the  most  certain  means  of  resuscitation. 

( b .)  Dr.  Albers,  of  Bonn,  has  recommended 
bronchotomy  in  a form  of  spasmodic  affection 
of  the  larynx,  occurring  in  girls  subject  to  ir- 
regular menstruation,  and  characterized  by 
convulsive  cough  lasting  for  two  or  three 
hours,  till  the  patient  falls  into  a swoon,  or 
even  convulsions.  I am  not  aware  of  such 
cases  having  been  observed  in  this  country, 
and  Dr.  A.  does  not  appear  to  speak  of  its 
good  effects  from  experience. 

(c.)  Under  this  head  we  may  also  consider 
the  spasm  of  the  glottis,  which  occurs  in  in- 
fants— the  crowing  inspiration  of  children. 
(Laryngismus  Stridulus  of  Good  and  Ley). 

It  is  not  within  my  province  to  enter  into 
the  nature,  causes,  or  symptoms,  of  this  affee- 
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tion.  The  subject  fias  been  ably  treated  by 
Drs.  Corrigan,  Ley,  and  Marsh.  When  ac 
companied  by  cough  it  might  be  mistaken  for 
pertussis  ; but  it  may  be  distinguished  by  the 
suddenness  of  the  attack,  the  complete  suspen- 
sion of  respiration,  and  the  absence  of  vomit- 
ing. It  differs  from  croup  in  having  complete 
and  perfect  intermissions,  and  in  the  peculiar 
piercing  shriek  with  which  the  attack  is 
ushered  in. 

All  that  has  here  to  be  considered  is  bronch- 
otomy  as  a means  of  relief  during  the  attack. 
It  has  been  proposed  by  Dr.  Ley,  but  it 
should  by  no  means  be  regarded  as  a remedy 
frequently  applicable  ; for  if  the  obstruction 
to  respiration  be  not  absolutely  complete,  the 
attack  is  seldom  fatal.  Even  when  asphyxia 
has  appeared  complete,  in  a few  seconds  ani- 
mation has  returned.  But  if  called  to  a case 
where  the  child  is  apparently  dead,  and  has 
been  so  only  for  a short  time,  artificial  respi- 
ration should  be  performed  by  a bellows  to 
the  nostril,  or  through  an  elastic  tube  intro- 
duced into  the  larynx.  If,  how'ever,  these 
are  not  at  hand,  or  any  delay  or  difficulty 
should  occur  in  their  application,  the  operation 
should  be  immediately  performed  ; and  it  is 
satisfactory  to  know  that  it  has  succeeded 
under  such  circumstances. 

III.  In  chronic  diseases  of  the  windpipe. 

Chronic  laryngitis,  and  its  effects,  viz. — thick- 
ening of  the  mucous  membrane— ulceration, 
simple  or  specific,  earthy  degeneration  of  the 
cartilages,  and  the  formation  of  abscess  around 
—mortification  of  the  cartilages,  also  accom- 
panied by  abscess. 

This  is  not  the  place  to  treat  of  the  patho- 
logy of  the  larynx  ; what  is  required  is  to  state 
those  circumstances  in  its  chronic  diseases,  re- 
quiring the  aid  of  surgery.  Now  if  we  have 
a case,  where  certain  symptoms  indicative  of 
laryngeal  disease  are  produced  merely  by  a 
thickening  of  the  mucous  membrane,  the  re- 
sult of  previous  inflammation,  or  combined 
with  existing  inflammation  in  a chronic  form, 
such  a case  is  one  in  w'hich  bronchotomy,  if 
performed  sufficiently  early,  will  be  almost 
certainly  successful,  and  it  is  probably  the 
case  where  its  success  has  been  more  frequent 
than  for  any  other  disease.  It  will  not  injure 
the  patient : it  is  the  only  means  for  preserving 
his  life,  after  mercury  and  other  appropriate 
! treatment  has  failed.  It  may  be  the  moans  of 
I directly  saving  life  in  a sudden  paroxysmal 
exacerbation  of  the  symptoms  ; or  indirectly 
by  placing  the  organ  in  the  state  of  rest  so 
i necessary  for  the  successful  treatment  of  its 
| diseases  ; a state  in  which  nature,  unassisted, 

■ may  bring  about  a cure.  It  will  remove  the 
| danger  of  pulmonary  congestion,  and  the  lia- 
bility to  organic  changes  in  the  lung. 

It  unfortunately  happens,  how'ever,  that  in 
the  present  state  of  our  knowledge,  it  is  often 
! absolutely  impossible  to  discover  the  precise 
1 changes  the  larynx  has  undergone  ; the  diffi- 
| culty  of  respiration,  with  occasional  paroxysms 
approaching  suffocation  ; metallic  cough  ; 


muco-purulent  expectoration  ; sense  of  un- 
easiness about  the  larynx  ; with  the  effects  of 
the  general  debilitating  influence  of  disordered 
respiration : low  fever,  night  sweats,  and  ema- 
ciation, are  common  to  all  the  chronic  diseases 
of  the  larynx.  There  are  certainly  some 
symptoms  indicating  the  more  profound  dis- 
eases ; generally  greater  pain  on  pressing  the 
thyroid  cartilage,  or  rubbing  the  larynx  across 
the  spine  ; gangrenous  feetor  of  the  breath,  not 
mercurial  ; greater  pain  in  swallowing  ; and 
the  case  is  put  beyond  doubt,  if  portions  of 
the  degenerated  or  disorganized  cartilages  are 
expectorated.  But  these  signs  are  not  suffi- 
cient to  enable  us  to  determine  accurately 
either  the  precise  seat,  or  exact  nature  of  the 
disease.  Nor  is  such  knowledge  absolutely 
necessary  to  vindicate  the  propriety  of  the 
operation,  for  in  all  cases  where  symptoms 
such  as  I have  just  enumerated  continue  after 
the  employment  of  proper  treatment,  the  ope- 
ration should  be  performed  at  once.  And 
even  if  the  other  changes  have  taken  place,  it 
should  be  undertaken,  as  it  is  the  only  hope, 
and  as  many  cases  have  been  recorded  where 
it  has  proved  successful,  though  with  the 
necessity  for  wearing  a tube  to  breathe 
through.  Mr.  Porter  says,  there  are  at  pre- 
sent in  Dublin  four  persons  on  whom  he  ope- 
rated for  these  affections,  artificially  respiring, 
without  any  prospect  of  being  otherwise  able 
to  exist  for  the  remainder  of  their  lives. 
Trousseau  relates  a case  in  w'hich  the  patient 
wore  a silver  canula  for  twelve  years.  To 
say  the  least,  life  will  be  prolonged,  and  suf- 
fering alleviated  ; and  as  neither  the  cartilages 
of  the  larynx,  nor  its  mucous  membrane,  are 
in  themselves  necessary  to  life,  if  there  be  no 
complication  of  pulmonary  disease,  a perfect 
cure  may  be  anticipated,  with  the  exception  of 
the  necessity  for  wearing  a tube. 

Mr.  Carmichael  has  recorded  some  cases 
where  he  operated  with  success,  on  account  of 
ulceration  of  the  mucous  membrane,  the  result 
of  syphilis.  The  remarks  just  made  as  to  the  in- 
dications for  the  operation  will  also  apply  here. 

IV.  In  cases  where  tumours  in  the  larynx 
itself,  or  in  the  neighbourhood,  obstruct  the 
passage  of  air,  either  mechanically,  or  by  ex- 
citing spasm  of  the  glottis. 

1.  Foreign  bodies  in  the  fauces,  pharynx, 
or  oesophagus. 

(a)  Such  a substance  may  be  in  the  fauces, 
on  the  epiglottis,  so  as  to  completely  close  it, 
and  cause  instant  death.  This  accident  gene- 
rally occurs  in  children,  or  others,  hastily  at- 
tempting to  swallow  large,  or  imperfectly 
masticated  portions  of  food.  Mr.  Porter 
gives  tw'o  cases  in  which  dissection  showed 
substances  lying  on  the  epiglottis,  and  effec- 
tually shutting  it  down. 

The  patient  makes  two  or  three  convulsive 
attempts  to  inspire,  throws  his  arms  wildly, 
falls  as  in  a fit  of  apoplexy,  his  face  livid  and 
swollen,  lips  blue,  eyes  wild,  and  starting  as 
it  were  from  the  sockets : no  pulse  can  be  felt 
at  the  wrist  ; in  fact,  he  appears  to  be  dead. 
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The  body  is  beyond  the  reach  of  the  finger, 
and  a probang  would  in  all  probability  pass 
over  it  towards  the  back  of  the  pharynx. 

The  patient  must  die,  if  proper  treatment 
be  not  instantly  adopted.  Is  bronchotomy, 
then,  to  be  performed  ? If  the  surgeon  hap- 
pen to  have  an  elastic  tube  in  his  pocket,  and 
he  is  able  to  remove  the  body  from  its  situa- 
tion, he  should,  of  course,  introduce  the  tube 
through  the  nostril  into  the  windpipe,  and  im- 
mediately commence  inflating  the  lungs.  It 
is  the  duty  of  every  surgeon  to  acquire  dex- 
terity in  this  manoeuvre  by  frequent  practice 
on  the  dead  subject. 

But  suppose,  what  is  often  the  case,  the 
body  cannot  be  stirred  ; or  what  is  still  more 
likely,  the  surgeon  has  not  a tube  at  hand,  not 
a moment  must  be  lost  in  performing  bronch- 
otomy, and  commencing  artificial  respiration. 
Directly  the  trachea  is  opened,  the  air  will 
force  up  the  epiglottis,  and  propel  the  foreign 
body  into  the  mouth.  If  not  too  late,  suc- 
cess will  be  almost  certain,  for  the  lungs  are 
perfectly  healthy,  and  the  danger  has  been 
caused  simply  by  a deprivation  of  air,  from 
the  closure  of  the  glottis. 

The  patient  must  be  closely  watched,  for  in 
all  persons  who  have  been  nearly  asphyxiated 
there  is  such  debility,  that  relapses  are  com- 
mon; and  this  forms  a strong  objection 
against  the  use  of  elastic  tubes,  as  much  irri- 
tation is  caused  by  passing  and  repassing 
them  ; arid  if  left  they  will  excite  inflamma- 
tion. 

(6)  A body  may  lodge  in  the  pharynx,  so 
as  to  cause  only  partial  pressure  on  the  epi- 
glottis, and  symptoms  are  produced  resembling 
those  of  the  last  case,  but  of  course  in  a lesser 
degree  ; the  obstruction  being  in  this  partial, 
in  the  former  complete.  In  this  case,  if  we 
find  the  patient  struggling  to  get  rid  of  the 
substance,  all  that  is  necessary  is  to  remove 
it,  but  if  the  case  has  gone  on  till  he  is  in  the 
state  just  described,  when  the  body  is  on  the 
epiglottis,  bronchotomy  must  be  performed, 
the  lungs  inflated,  and  the  other  treatment 
proper  in  cases  of  asphyxia  vigorously  em- 
ployed. Habicot  operated  successfully  on  a 
boy,  who  attempted  to  swallow  nine  gold 
pieces  wrapped  in  paper.  They  lodged  in 
the  narrow  part  of  the  pharynx,  could  not  be 
moved,  and  the  boy  was  in  danger  of  immedi- 
ate suffocation. 

(c)  It  is  the  opinion  of  Mr.  Porter,  that 
the  stoppage  of  a foreign  body  in  the  oesopha- 
gus, though  it  occasions  alarming  symptoms, 
they  are  not  such  as  indicate  immediate 
danger  of  suffocation,  and  can  never  require 
bronchotomy.  He  says,  “ there  will  be  no 
difficulty  of  breathing  beyond  what  must  be 
occasioned  by  absolute  pressure  on  the  pos- 
terior membranous  part  of  the  trachea.” — 
“ When  spasm  is  excited,  it  must  be  in  con- 
sequence of  some  irritation  applied  to  the 
larynx  itself,  and  not  extend  to,  or  at  a dis- 
tance from  it."  If  this  be  the  case,  bronch- 
otomy could  scarcely  be  thought  of,  for  any 
substance  small  enough  to  pass  the  glottis 


could  be  forced  into  the  stomach,  unless  it 
were  of  such  a nature  that  the  attempt  would 
be  likely  to  injure  the  oesophagus,  or  neigh- 
bouring parts,  in  which  case  cesophagotomy 
would  be  the  best  operation.  And  if  we  look 
merely  to  the  mechanical  effect  of  such  a body 
on  the  trachea,  bronchotomy,  to  be  useful, 
must  be  performed  below  the  situation  of  the 
body,  that  is,  the  trachea  must  be  opened 
immediately  above  the  sternum.  The  great 
danger,  then,  of  the  operation  in  this  situation, 
and  the  fact  that  the  first  cause  of  the  evil  is 
not  remedied  in  the  least,  are  sufficient  rea- 
sons why  bronchotomy  would  be  improper. 

But  Dr.  Stokes  considers  that  spasm  of  the 
glottis  may  be  caused  by  a foreign  body  lodg- 
ing in  the  oesophagus,  on  the  ground  of  a case 
recorded  by  Mr.  Kirby  in  the  Dublin  Hospi- 
tal Reports.  He  also  states,  that  he  has  seen 
an  instance  where  a piece  of  money  was 
lodged  in  the  oesophagus,  not  in  the  fauces  or 
pharynx,  when  croupy  breathing,  and  other 
laryngeal  symptoms  were  the  result.  He  also 
mentioned  a case  in  his  course  of  lectures  at 
Park-street  the  session  1838-9  in  which  such 
symptoms  were  produced  by  a foreign  body  in 
the  oesophagus,  that  his  first  impulse  was  to 
perform  tracheotomy  with  a penknife.  As  it 
afterwards  proved,  the  size  of  the  body  was 
such,  that  such  effects  could  not  have  been 
produced  by  any  mechanical  pressure  it  occa- 
sioned ; and  the  spasmodic  nature  of  the 
attack  became  still  more  evident  when  a per- 
fect intermission  of  the  symptoms  took  place, 
and  the  child  fell  asleep.  Mr.  Cusack  was 
sent  for  ; the  child  awoke  ; another  paroxysm 
came  on  ; he  passed  a bougie  into  the  sto- 
mach, and  all  the  symptoms  then  vanished. 
In  a day  or  two  the  child  passed  some  foreign 
body,  I believe  a fruit  kernel,  which  it  was 
known  to  have  been  playing  with  at  the 
time. 

Now  if  it  be  allowed  that  a body  in  this 
situation  may  excite  spasm  of  the  glottis,  it  is 
possible  a case  might  occur  in  which  bronch- 
otomy was  required.  For  instance,  if  suffo- 
cation were  so  imminent,  that  the  delay  of 
getting  an  oesophagus  bougie,  or,  if  one  was 
at  hand,  some  difficulty  occurring  in  the  re- 
moval of  the  body,  rendered  any  other  course 
dangerous ; or,  if  the  surgeon  arrive  very 
soon  after  apparent  death. 

2.  Operating  in  a similar  manner,  that  is, 
either  by  mechanical  pressure  on  the  glottis, 
or  by  producing  spasm  of  its  muscles  polypi 
sometimes  produce  danger  of  suffocation,  and 
the  operation  of  bronchotomy  is  required  to 
preserve  the  existence  of  the  patient.  This 
case  very  rarely  happens,  for  it  is  seldom  that 
a polypus  in  this  situation  can  neither  be  ex- 
tracted, nor  its  size  so  lessened  (by  puncture, 
or  excision  of  part  of  it,)  as  to  remove  the 
difficulty  of  respiration.  But  that  it  some- 
times occurs,  appears  from  a statement  in  Mr. 
Hargrave’s  work  on  operative  surgery,  that 
he  assisted  Mr.  Gregory  in  performing  tra- 
cheotomy at  the  Coombe  Hospital  on  this 
account.  1 have  since  learned  from  Mr. 
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Hargrave,  that  the  polypus  occurred  in  a child, 
and  it  was  impossible  to  extract  it. 

These  polypi  may  be  either  growths  from 
the  mucous  membrane  of  the  oesophagus  or 
pharynx,  or  nasal  polypi  projecting  through 
the  posterior  nares  into  the  pharynx. 

The  same  danger  may  accrue,  and  the  same 
necessity  arise  for  the  operation,  from  polypi 
growing  in  the  larynx  itself.  I am  not  aware 
of  any  means  by  which  such  a growth  could 
be  accurately  distinguished  ; all  I can  say  is, 
that  Dupuytren  operated  in  two  cases  on  this 
account ; and  I should  think  it  likely  that  an 
accurate  stethoscopic  examination  would  lead 
to  a pretty  accurate  diagnosis,  provided  it  was 
made  at  a time  when  there  was  a remission  of 
the  stridor,  &c.  There  would  also  probably 
be  a dulness  on  fillipping  the  larynx  at  the 
part  from  which  the  tumour  arose.  Besides 
allaying  the  urgent  symptoms,  bronchotomy 
is  the  only  way  to  get  at  the  growth  to  extir- 
pate them.  If  the  case  could  be  made  out, 
the  operation  is  indicated,  as  the  patient  is 
liable  at  any  time  to  instant  death,  from  the 
polypus  being  thrown  into  the  glottis. 

3.  Fibrous,  or  other  chronic  tumours, 
growing  from  the  structures  behind  the  oeso- 
phagus, have  occasionally  been  noticed.  Lieu- 
taud  relates  four  cases  where  deglutition 
was  thus  impeded.  It  is  obvious  that  respi- 
ration might  also  suffer  greatly,  but  I am  not 
aware  of  any  case  where  bronchotomy  has 
been  performed  on  such  grounds.  It  might 
be  necessary  provided  it  were  impossible  to 
remove  the  tumour,  that  there  was  danger  of 
suffocation,  and  that  the  situation  of  the  tu- 
mour was  such  that  the  trachea  could  be 
opened  below  it. 

4.  Abscesses  in  the  neck  sometimes  pro- 
duce those  symptoms  considered  as  indicating 
a necessity  for  bronchotomy.  Those  occur- 
ring in  consequence  of  disorganization  of 
the  laryngeal  cartilages  have  been  before 
spoken  of.  They  also  occur  about  the  glottis, 
giving  rise  to  all  the  symptoms  of  croup,  in  the 
course  of  fevers,  and  in  the  acute  eruptive 
disorders  of  children.  Death  has  been  caused 
in  a child  eight  months  old,  by  an  abscess 
bounding  the  front  of  the  thyroid  cartilage, 
and  nearly  the  whole  extent  of  the  os  hyoides. 
Mr.  Carmichael  has  related  cases  in  which 
abscesses  about  the  throat  had  occasioned 
suffocation  ; in  one  bronchotomy  was  per- 
formed, though  unsuccessfully,  the  abscess 
not  being  recognized.  He  says,  “ It  is  true 
that  abscesses  are  every  day  met  with  in  the 
back  of  the  pharynx  obvious  to  the  sight  and 
touch.  For  these  the  remedy  is  apparent, 
and  affords  immediate  relief.  Others  are 
situated  so  low  as  not  to  be  visible,  and  are, 
in  many  instances,  beyond  the  reach  of  the 
finger.  Such  cases  may  be  indicated  by  the 
precise  seat  of  the  pain ; the  obstruction  in 
the  first  instance  to  the  passage  of  aliment, 
afterwards,  as  the  swelling  increases,  to  the 
passage  of  air ; the  slower  progress  of  the 
symptoms  compared  to  those  of  laryngitis, 
and  the  more  rapid  when  compared  to  those 


of  stricture  of  the  oesophagus,  or  of  chronic 
tumours  pressing  on  that  canal;”  “ the  ob- 
struction to  the  passage  of  an  instrument 
down  the  oesophagus,  while  those  complaints 
about  the  fauces,  which  might  occasion  ob- 
struction, are  absent  ; a general  swelling  of 
the  anterior  part  of  the  neck,  almost  approach- 
ing oedema,  analogous  to  what  occurs  over 
any  deep-seated  abscess ; and,  probably,  rigors.” 

If  the  nature  of  the  case  be  discovered,  no 
necessity  should  arise  for  bronchotomy.  The 
abscess  of  the  oesophagus  may  be  opened,  by 
very  cautiously  introducing  a trocar  ; and  Mr. 
Porter  has  shown,  that  even  if  abscesses  of 
the  neck  are  in  situations,  where  it  would  be 
dangerous  to  open  them,  an  incision  being 
made  through  the  integuments,  they  will  open 
there  of  themselves  in  a short  time.  It  could 
scarcely  happen  that  an  abscess  could  produce 
sufficient  pressure  on  the  windpipe  to  cause 
dangerous  symptoms,  and  that  a surgeon, 
knowing  the  anatomy  of  the  region,  could  not 
open  it  without  wounding  any  important  part. 
The  child’s  life  might  evidently  have  been 
saved,  had  the  abscess  in  front  of  the  thyroid 
cartilage  been  opened,  which,  as  has  just  been 
stated,  caused  its  death. 

The  signs  denoting  the  existence  of  a deep- 
seated  abscess  in  this  region,  are  often  ob- 
scure ; but  there  is  a peculiar  kind  of  fulness, 
and  often  an  obscure  sense  of  fluctuation, 
which  will  be  sufficient  guide  for  an  expe- 
rienced surgeon. 

5.  Enlargement  of  the  Tongue. — This  some- 
times occurs  in  small-pox,  in  malignant  fevers, 
from  the  stings  of  insects,  or  the  abuse  of 
mercury,  and  to  such  an  extent  as  completely 
to  block  up  the  fauces.  In  such  a state  of 
things  bronchotomy  has  been  recommended, 
and  was  performed  by  Mr.  B.  Bell  with  suc- 
cess in  a patient,  who  was  thus  almost  suffo- 
cated. I can  scarcely  conceive,  however, 
that  the  operation  could  be  required  in  these 
cases,  for  extensive  scarifications  of  the  tongue, 
or  a passage  of  a tube  through  the  nostril  into 
the  trachea,  would  seem  likely  to  answer 
every  purpose.  It  might,  perhaps,  be  indi- 
cated in  a patient  who  had  been  apparently 
dead  for  a very  short  time,  as  one  of  the 
speediest  means  for  restoring  suspended  ani- 
mation. 

6.  Enlargement  of  the  tonsils. — The  acute 
inflammatory  swelling,  and  any  effect  it  may 
produce  likely  to  render  bronchotomy  neces- 
sary, may  in  general  be  remedied  by  evacu- 
ating the  matter,  which  is  the  cause  of  the 
enlargement.  Flajani,  however,  has  given 
some  cases  where  it  was  thought  necessary 
from  the  danger  of  suffocation.  Brasavolus, 
as  we  have  stated,  asserts  that  he  himself 
opened  the  trachea,  in  the  case  of  a patient 
labouring  under  quinsy,  and  on  the  point  of 
death,  and  thus  saved  his  life.  Garengeot  in 
the  Traite  des  Operations,  speaks  of  a lad 
attacked  with  a violent  quinsy,  completely 
relieved  by  bronchotomy.  Many  other  cases 
are  to  be  found  among  the  old  writers,  under 
the  appellation  “ angina but  it  appears  cx- 
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treniely  probable  that  many  of  these  were 
nothing  more  or  less  than  acute  laryngitis,  or 
chronic  oedema  glottidis ; and  that  the  cases  of 
Dr.  Pitcairn  and  Mr.  Hayes,  though  the  first 
in  which  the  symptoms  were  accurately  de- 
tailed, were  by  no  means  the  first  specimens 
of  the  disease. 

In  the  chronic  enlargement  of  the  tonsils, 
the  operation  can  hardly  be  necessary,  for  ex- 
cision should  be  performed  before  they  are  of 
such  a size  as  to  interfere  with  respiration  ; 
and  even  if  such  obstruction  be  produced,  the 
excision  of  the  enlarged  mass,  or  the  intro- 
duction of  one  of  Desault’s  tubes,  will  proba- 
bly be  sufficient. 

7.  Enlargement  of  the  thyroid  gland 
(Bronchocele), — when  very  great,  is  apt  to 
cause  much  obstruction  to  the  respiration. 
Three  operations  have  been  performed  for  the 
removal  of  the  disease,  or  its  effects.  Excision 
of  the  gland,  tying  the  superior  thyroid  arte- 
ries, and  bronchotomy.  Mr.  Gooch  gives 
two  cases  where  excision  was  practised,  and 
the  uncontrollable  haemorrhage  which  followed 
is  sufficient  to  prevent  imitation.  The  thy- 
roid arteries  have  been  tied  by  Sir  W.  Blizard, 
Walther,  and  Landshut,  and  Mr.  Coates  of 
Salisbury,  and  the  results  have  been  such,  that 
in  most  cases  this  would  be  preferable  to 
bronchotomy,  as  the  latter  could  do  nothing 
towards  reducing  the  enlargement,  which  was 
the  primary  cause  of  the  symptoms.  Mr. 
Sharp,  however,  in  his  treatise  on  surgery, 
mblished  in  1761,  regards  the  pressure  of  a 
arge  bronchocele  as  the  principal  ground  on 
which  the  operation  is  called  for. 

If  suffocation,  however,  be  threatened, 
bronchotomy  should  be  performed.  Desault, 
even  in  this  case,  has  advised  his  tubes  ; but 
their  continuance  in  the  trachea  would  be  so 
likely  to  produce  dangerous  inflammation, 
that  bronchotomy  appears  far  preferable. 

8.  Aneurism  of  the  aorta. 

Bayle  relates  a case  where  an  aneurismal 
tumour  compressed  the  left  bronchus,  and 
gave  rise  to  such  symptoms,  that  he  says,  had 
he  seen  the  case  himself,  he  is  persuaded  he 
should  have  mistaken  it  for  oedema  of  the 
glottis.  Dr.  Hope  says,  that  bronchotomy 
has  been  several  times  performed,  with  the 
view  of  obviating  suffering  caused  by  aortic 
aneurism.  Mr.  Lawrence  has  related  the 
case  of  a young  woman,  under  twenty  years 
of  age,  who  died,  suffocated  from  an  aneurism 
behind  the  sternum,  pressing  on  the  trachea. 
Her  symptoms  were  so  deceptive,  that  it  was 
supposed  bronchotomy  would  be  required. 
And  it  occurred  some  time  since,  in  London, 
that  an  eminent  surgeon  was  charged  with 
malapraxis,  for  having  operated  under  such 
circumstances. 

It  becomes  an  important  point,  then,  to 
learn  how  we  arc  to  discover  when  symptoms 
of  laryngeal  disease  are  produced  by  aneurism 
of  the  aorta,  and  to  inquire  how  far  bronch- 
otomy is  to  be  recommended  in  such  cases. 

The  first  thing  which  will  strike  one  who 
has  seen  instances  of  the  kind,  is  a want  of 


that  proportion  between  the  intensity  of  the 
stridor,  and  the  forced  efforts  at  inspiration 
which  always  exist  in  disease  at  the  top  of  the 
tube.  The  patient  may  have  intense  stridor, 
and  be  making  comparatively  slight  exertion 
of  the  auxiliary  respiratory  muscles.  On  the 
other  hand,  these  muscles  maybe  in  a state  of 
the  most  violent  action,  especially  those  of  the 
neck,  while  the  stridor  is  comparatively  very 
feeble.  In  disease  of  the  larynx,  this  want 
of  proportion  never  occurs.  Again,  the  stri- 
dor, in  disease  of  the  larynx,  is  louder  at 
some  little  distance  from  the  patient,  than 
on  listening  with  the  stethoscope  applied 
over  the  parts ; in  aneurism  of  the  aorta  it 
is  directly  the  reverse.  In  aneurism  the  stri- 
dor often  seems  to  come  from  behind  the 
sternum — “ the  stridor  from  below,”  of  Dr. 
Stokes — its  direction  is  evident,  and  the  patient 
is  himself  sensible  of  it.  In  the  next  place,  the 
character  of  the  voice  is  not  altered,  or,  at 
least,  very  seldom  ; and  when  it  is,  it  differs 
greatly  from  the  alteration  produced  by  la- 
ryngeal disease,  being  singularly  variable  in 
its  tones.  The  upper  part  of  the  sternum, 
sternal  ends  of  the  clavicles,  and  parts  about, 
should  be  percussed : if  there  be  dulness  it 
evinces  something  more  than  can  be  accounted 
for  by  any  disease  of  the  larynx.  If  this  dul- 
ness be  circumscribed,  combined  with  the 
other  symptoms,  it  will  go  very  far  to  establish 
the  diagnosis  of  an  intra-thoracic  tumour. 
This  will  be  still  further  strengthened,  if 
there  be  any  signs  of  compression  of  one 
bronchus,  subclavian  artery,  or  the  oesophagus, 
viz.  clearness  of  sound  on  percussion,  with 
absence  or  great  diminution  of  respiratory 
murmur,  diminution  of  the  pulse  of  the 
atfected  side,  or  dysphagia. 

This  is  sufficient  to  establish  the  diagnosis 
of  an  intra-thoracic  tumour  ; and  from  the 
great  frequency  of  aneurisms  compared  to 
other  such  tumours,  we  may  act  as  if  aneu- 
rism were  the  cause  of  the  symptoms.  This 
will  further  be  strengthened,  if  there  be  pul- 
sation, or  bruit  de  soufflet ; though  it  must  be 
remembered,  the  latter  is  often  absent  in 
aneurism,  and  the  former  may  arise  from  the 
pulsation  of  an  artery  being  communicated  to 
a cancerous  tumour  of  the  lung.  The  prac- 
titioner should  also  be  on  his  guard  against 
the  complication  of  laryngeal  disease  by  aneu- 
rism, though  I am  not  aware  of  any  such  case 
on  record. 

We  may  say,  then,  that  if  by  the  signs  just 
enumerated,  an  intra-thoracic  tumour  have 
been  discovered,  we  may  act  as  though  it  were 
certainly  an  aneurism,  and  that  the  aneurism 
is  the  cause  of  the  symptoms  of  which  the 
patient  is  dying.  The  question  is,  Would  a 
man  be  justified  in  performing  bronchotomy 
under  such  circumstances  ? 

It  was  argued  at  a late  meeting  of  the  Dublin 
Medico-Chirurgical  Society,  and  Dr.  Corrigan 
appeared  to  agree  in  the  opinion,  that  aortic 
aneurisms  sometimes  produce  danger  of  suffo- 
cation, not  by  the  mechanical  pressure  they 
exert  on  the  trachea,  but  by  exciting  irritation 
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and  spasm  of  the  glottis.  If  this  be  the  ease, 

I think  bronchotomy  should  be  performed,  as 
it  would  certainly  prolong  the  life  of  the  pa- 
tient. And  as  we  all  know  that  aneurisms  of 
the  aorta  have  undergone  a spontaneous  cure, 
it  might  be  the  means  of  indirectly  effecting 
a perfect  restoration.  It  should,  however,  be 
invariably  impressed  on  the  friends,  that  the 
operation  is  performed  on  account  of  a disease 
which  is  almost  always  fatal,  and  that  tempo- 
rary relief  can  alone  be  expected.  But  as  this 
relief  is  so  great,  and  as  it  may  be  a consider- 
able time  before  the  aneurism  bursts,  I think 
it  is  clearly  the  duty  of  the  surgeon  to  operate, 
])rovided  spasm  be  the  cause  of  the  symptoms. 

On  the  other  hand  ; if  we  suppose  the 
danger  to  have  arisen  from  mechanical  ob- 
struction, this  will  have  first  operated  on  one 
bronchus,  by  which  the  corresponding  lung  is 
rendered  useless  ; and  if  the  other  lung  has 
become  so  diseased  as  to  induce  danger  of 
suffocation,  it  is  evident  that  the  operation 
would  be  useless  and  unjustifiable.  Useless, 
as  death  is  approaching,  not  from  obstruction 
to  the  air,  but  from  disease  of  the  lung,  which 
the  operation  could  not  remove.  Unjusti- 
fiable, because  by  a careful  examination  the 
surgeon  might  make  himself  acquainted  with 
the  true  state  of  the  case.  For  if  spasm  ex- 
ist, both  lungs  will  obviously  be  in  the  same 
state,  or  nearly  so,  as  regards  the  transit  of 
air;  but,  if  a bronchus  be  compressed,  we  have 
the  physical  signs  indicating  this  state  ; and  if 
the  other  lung  be  suffering  from  congestion  or 
inflammation,  we  have  dulness,  and  the  va- 
rious rales  observed  in  these  cases. 

We  might  have  an  aneurism  compressing  the 
trachea  itself,  at  or  just  above  its  bifurcation, 
but  I apprehend,  that  in  this  case  the  obstruc- 
tion to  respiration  would  have  been  so  long 
continued  before  symptoms  of  suffocation 
would  supervene,  that  the  lungs  would  have 
suffered  so  much  as  to  render  the  operation 
useless,  even  if  the  passage  for  the  air  could 
be  satisfactorily  restored,  which  appears  to 
me  very  doubtful. 

9.  Enlarged  bronchial  glands,  or  cancer- 
ous tumours  around  the  trachea,  would  pro- 
duce the  same  effects  on  the  respiration  as 
an  aneurism  of  the  aorta  ; and  if  there  be 
great  danger  of  suffocation,  this  is  sufficient 
warranty  for  bronchotomy,  as  it  is  the  only 
means  of  saving  life.  If  the  danger  has  arisen 
from  the  bronchial  glands,  it  will  also  give 
time  to  try  the  effect  of  iodine,  and  thus  may 
not  only  be  a means  of  prolonging  life,  but  of 
effecting  a cure. 

V.  Injuries  and  wounds  of  the  throat. 

This  is  not  the  place  to  treat  of  the  differ- 
ent wounds  of  the  throat,  the  sources  of  their 
danger,  or  the  treatment  applicable  to  each. 
We  have  simply  to  consider,  under  what  cir- 
cumstances bronchotomy  may  be  required,  in 
the  treatment  of  such  accidents. 

It  may  be  necessary  to,  1.  prevent  rapid 
suffocation,  which  is  liable  to  ensue  from  the 
tumefaction  of  the  parts  about  the  glottis,  in 
consequence  of  inflammation,  or  (2)  to  place 


the  upper  part  of  the  air-tube  in  a state  of 
rest,  which  is  absolutely  necessary  for  its 
adhesion,  if  wounded. 

(1.)  Desault  has  objected  to  the  operation, 
on  the  grounds,  that  another  wound  is  added, 
which  increases  the  difficulty  of  the  cure  ; 
that  new  inflammation  is  excited  ; the  danger 
of  haemorrhage  ; and  the  probability  of  an 
aerial  fistula  being  the  consequence.  He  has 
proposed  the  introduction  of  an  elastic  tube 
through  the  nostril  into  the  trachea  as  a sub- 
stitute. 


Fig.  158 


Now,  if  the  surgeon  be  au  fait  at  the  intro- 
duction of  the  tube,  (an  operation  which  it  is 
the  duty  of  all  to  practise  frequently  on  the 
dead  subject,)  the  swelling  about  the  rima  be 
not  so  great  as  to  prevent  it,  and  no  very 
great  irritation  be  produced,  the  tube  is  doubt- 
less to  be  preferred.  But  it  is  very  seldom 
that  this  fortunate  combination  of  circum- 
stances occurs.  As  to  the  danger  of  new 
inflammation,  or  increase  of  that  already  ex- 
isting, the  presence  of  a tube  in  the  larynx 
seems  far  more  likely  to  be  injurious  than  a 
simple  incised  wound.  If  there  were  any 
certainty  of  the  occurrence  of  lnomorrhage 
into  the  trachea,  this  is  an  accident  so  dis- 
tressing in  its  consequences,  that  it  would 
weigh  strongly  against  the  operation.  But 
when  speaking  of  the  operation  itself,  I shall 
show  that  it  may  almost  always  be  avoided. 
As  to  the  danger  of  aerial  fistula,  it  is  far  more 
imaginary  than  real.  Desault  himself  does 
not  say  he  ever  saw  a case,  and  when  it  does 
occur  it  is  only  when  large  portions  of  the 
windpipe  have  been  carried  away.  Mr.  Por- 
ter mentions  one  case,  and  Dr.  Stokes  lately 
exhibited  a man  at  the  Meath  hospital  in 
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this  situation,  but  I am  not  aware  whether  it 
was  the  same  individual  or  not. 

It  would  appear,  then,  that  generally 
speaking,  the  operation  of  bronehotomy  is 
the  best  practice  in  cases  where  some  surgical 
assistance  is  required,  to  relieve  dangerous 
symptoms  of  obstructed  respiration,  the  con- 
sequence of  a wound. 

2.  Sometimes  the  larynx  and  oesophagus 
are  both  opened  by  a cutting  instrument,  and 
at  every  attempt  to  swallow,  some  portion  of 
food  escapes  through  the  wound,  as  does  the 
mucus  which  accumulates  in  the  trachea. 
Thus  constant  irritation  is  kept  up,  convulsive 
cough  is  excited,  the  closure  of  the  external 
wound  and  the  adhesion  of  the  oesophagus 
prevented,  erysipelatous  inflammation  set  up, 
and  the  patient  is  kept  in  a constant  state  of 
agitation  until  he  dies.  Now,  if  the  passage 
of  the  food  and  mucus  through  the  wound 
can  be  prevented,  and  the  parts  kept  perfectly 
quiet,  they  might  heal  by  the  first  intention. 

To  effect  this  object,  the  patient  should  not 
be  allowed  to  swallow,  until  the  adhesive 
process  may  be  supposed  to  be  fully  esta- 
blished, (he  may  be  fed  by  an  oesophagus 
tube,)  and  if  bronchitis  supervene,  bronch- 
otomy  must  be  performed,  to  afford  a free 
exit  for  the  mucus,  without  irritating  or  dis- 
turbing the  wound. 

It  must  be  remembered,  that  a foreign 
body  may  enter  the  trachea,  and  give  rise  to 
a necessity  for  bronehotomy,  the  situation 
where  it  entered  being  almost  indiscoverable. 
Portions  of  clothing  may  be  forced  in  by  a 
gunshot  wound,  the  trajet  of  the  ball  being 
such  as  not  to  lead  to  a suspicion  of  the  acci- 
dent. La  Martiniere  gives  a very  remark- 
able case  of  a child,  who  had  all  the  symptoms 
of  greatly  impeded  respiration,  with  pain  in 
the  trachea.  The  case  appeared  a very 
doubtful  one  ; but  a small  red  spot  was  per- 
ceived just  below  the  cricoid  cartilage,  and 
under  this  a small  hard  body  was  felt.  It  was 
cut  down  on,  and  a pin  extracted.  It  ap- 
peared that  the  child  had  been  playing  with  a 
whip,  which  had  a pin  at  the  end  of  the  thong, 
and  in  smacking  the  whip  the  accident  had 
occurred. 

3.  A blow  or  contusion  on  the  front  of 
the  neck  may  cause  impediments  to  respira- 
tion. The  membrane  connecting  the  rings  of 
the  trachea  may  be  ruptured,  or  the  ossified 
laryngeal  cartilages  fractured,  giving  rise  to 
emphysema.  In  such  a case  pretty  free  punc- 
tures should  be  made  to  prevent  the  further 
insufflation  of  the  cellular  tissue,  and  conse- 
quent unpleasant  results.  Inflammation  may 
be  set  up  by  a blow,  and  bronehotomy  may 
be  required  on  account  of  its  effects.  Mr. 
Liston  operated  with  success  in  a case  of  this 
kind.  A girl,  aged  eight  years,  had  fallen 
and  struck  the  larynx  against  a stone.  Such 
symptoms  were  produced,  that  three  hours 
after  the  accident  death  seemed  rapidly  ap- 
proaching. Tracheotomy  was  then  performed, 
and  with  complete  success.  The  symptoms  in 
this  case  appeared  to  arise,  not  only  from  the 
injury  to  the  larynx,  probably  occasioning  loss 
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of  power  in  its  muscles,  but  from  the  collec- 
tion of  some  fluid  in  the  trachea  and  its  rami- 
fications. 

4.  Suffocation  has  been  produced  by  retrac- 
tion of  the  tongue,  after  division  of  the  genio- 
hyoid muscles,  either  by  wound,  or  after  the 
operation  of  removing  part  of  the  lower  jaw. 
Bronehotomy  might  be  necessary,  if  there  was 
no  tube  at  hand  by  means  of  which  the  lungs 
could  be  inflated. 

5.  From  the  effects  of  injury,  and  some- 
times from  other  causes,  as  the  extension  of 
erysipelas  from  the  face,  diffuse  inflammation 
attacks  the  cellular  tissue  of  the  neck,  and 
might  so  seriously  impede  respiration,  as  to 
render  bronehotomy  advisable,  provided  relief 
were  not  afforded  by  free  incisions.  An  erysi- 
pelatous or  diffuse  form  of  laryngitis  has  been 
also  described,  in  which  Mr.  Porter  thinks  an 
operation  would  be  valueless,  and  death  in- 
evitable. 

VI.  In  cases  of  suspended  animation. 

Whether  this  be  produced  by  drowning, 
hanging,  or  strangling,  spasm  of  the  glottis, 
breathing  an  impure  air,  or  any  of  the  causes 
before  enumerated,  the  deprivation  of  oxygen 
is  the  cause  of  death.  Hence  the  necessity 
for  the  artificial  introduction  of  air,  in  all 
cases  where  animation  has  been  recently  sus- 
pended. 

Desault,  Pelletan,  Mr.  A.  Burns,  Mr.  Lis- 
ton, &c.,  regard  an  opening  into  the  wind- 
pipe as  totally  unnecessary  to  effect  this  pur- 
pose, on  the  ground,  that  as  the  patient  is 
insensible,  the  curved  pipe  of  a pair  of  bel- 
lows, or  an  elastic  tube  can  be  readily  enough 
introduced  into  the  glottis,  either  passed 
through  the  nostril,  or,  the  tongue  being 
drawn  forward,  the  instrument  may  be  guided 
along  the  finger  into  the  glottis. 

I have  before  alluded  to  the  indications  for 
bronehotomy,  in  the  treatment  of  asphyxia  in 
several  accidents  and  diseases,  it  only  remains 
then  to  consider  them  in  cases  of  drowning — 
hanging,  or  strangulation — immersion  in  car- 
bonic acid  gas — breathing  other  noxious  gases 
— and  in  the  asphyxia  of  new-born  children. 

1 . In  cases  of  drowning. 

This  is  the  case  which  at  first  sight  appears 
to  weigh  in  favour  of  the  supporters  of  Desault 
and  his  tubes  ; for  the  epiglottis  is  not  closed, 
and  would  offer  no  opposition  to  their  intro- 
duction. It  must  be  remembered,  however, 
that  in  almost  all  cases  where  perfect  suspen- 
sion of  respiration  has  occurred,  actual  death 
follows  in  five  minutes,  or  less  : that  these 
accidents  most  frequently  occur  at  some  dis- 
tance from  the  necessary  assistance  : that  if  the 
surgeon  have  not  the  necessary  instruments 
at  hand,  it  would  be  madness  to  delay  bronch- 
otomy,  which  could  be  performed  with  a pen- 
knife, till  they  arrive  ; that  even  if  the  surgeon 
be  on  the  spot,  and  have  a tube  in  his  pocket, 
some  little  delay  would  arise  in  passing  it 
into  the  glottis,  and  even  then  it  seems  very 
probable  he  could  not  sufficiently  distend  the 
lungs  without  a pair  of  bellows.  It  would  be 
absurd  to  have  a patient  carried  to  any  insti- 
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tution  whore  necessary  apparatus  is  kept, 
unless  it  were  on  the  immediate  spot. 

Supposing  the  most  fortunate  combination 
of  circumstances  to  occur,  however,  and  the 
surgeon  knew  himself  to  be  dextrous  in  pass- 
ing the  tube,  he  should  do  so.  But  if  he 
finds  that,  for  want  of  bellows  or  from  any 
other  cause,  he  cannot  perform  insufflation  in 
a satisfactory  manner,  he  should  instantly  open 
the  trachea. 

On  the  ground  then  of  the  imminent  danger 
of  delay,  and  the  rapidity  and  safety  with 
which  bronchotomy  may  be  performed,  it 
will  be  in  the  great  majority  of  cases,  perhaps, 
by  far  the  best  plan  of  treatment,  as  it  affords 
the  surgeon  the  means  of  immediately  in- 
flating the  lungs  on  the  spot  with  his  own 
breath.  Mr.  Porter  says  he  has  frequently 
proved  that  this  is  sufficiently  pure,  and  per- 
haps the  warmth  with  which  it  is  impregnated 
may  in  some  respects  prove  beneficial.  As 
the  inflation  may  have  to  be  continued  for 
some  time,  some  person  should  be  dispatched 
for  a pair  of  bellows,  which  may  be  introduced 
into  the  opening  so  soon  as  they  arrive,  or  the 
surgeon  be  wearied,  and  the  other  means  found 
useful  in  cases  of  suspended  animation  assidu- 
ously employed. 

Leroy’s  instrument  as  described  in  the  arti- 
cle Asphyxia  would  greatly  facilitate  the 
passage  of  the  elastic  tube,  and  the  bellows 
sketched  in  the  same  article  are  well  adapted 
to  prevent  the  ill  effects  which  must  neces- 
sarily arise  from  too  forcible  insufflation.  They 
are  ingenious  and  useful,  and  should  of  course 
be  employed,  if  at  hand,  and  in  order  ; but  it 
must  not  be  forgotten  that  in  the  great  ma- 
jority of  cases  the  surgeon  will  be  at  a distance 
from  any  such  apparatus,  and  will  be  con- 
strained to  trust  to  the  most  homely  utensils. 
See  Asthyxia. 

2.  From  hanging,  or  strangulation. 

The  same  remarks  will  apply  to  these  cases 
as  to  those  of  drowning.  Bronchotomy  is 
equally  indicated,  but  is  not  so  likely  to  prove 
successful,  as  there  is  very  often  sufficient 
congestion  of  the  brain  to  cause  death.  Mr. 
Porter  relates  two  cases  where  the  persons 
were  taken  down  while  still  breathing,  but 
they  died  ; and  dissection  showed  only  a vas- 
cular and  congested  condition  of  the  brain. 

3.  From  breathing  an  impure  air. 

This  case  will  be  very  similar  to  the  last, 
except  that  here  the  danger  is  produced  more 
slowly,  and  arises  from  the  presence  of  the 
noxious  gas  in  the  air  cells.  On  this  account 
a pair  of  bellows  should  be  introduced,  so  soon 
as  the  windpipe  is  opened,  as  it  is  probable 
the  breath  of  the  operator  would  not  be  suffi- 
ciently pure.  I do  not  see  that  this  last  pro- 
position becomes  any  valid  objection  to  bron- 
chotomy, for  a pair  of  bellows  could  in  almost 
every  instance  be  readily  procured,  and  if 
there  was  any  delay  in  getting  them,  the  sur- 
geon might  inflate  the  lungs  with  his  own 
breath  till  they  arrived. 

4.  By  immersion  in  carbonic  acid  gas. 

As  spasm  of  the  glottis  produces  the  danger 


in  these  cases,  the  lungs  not  being  necessarily 
affected,  this  would  seem  the  case  of  all  others 
for  bronchotomy.  It  is  certainly  not  a case 
for  the  tubes,  for  the  spasm  of  the  glottis  has 
been  shown  to  continue  for  twenty  minutes 
after  apparent  death.  This  would  render  the 
bellows  to  the  nostril  useless,  and  cause  so 
much  delay,  and  some  danger,  in  the  force 
necessary  to  pass  a tube,  that  bronchotomy  is 
very  far  preferable,  and  should  be  immediately 
performed.  But  it  has  not  been  followed  by 
such  success  as  might  be  expected  d priori. 
Mr.  Porter  says,  “ even  in  experimenting  on 
animals,  I have  never  seen  an  instance  of  re- 
covery after  immersion  in  pure  carbonic  acid 
gas.”  Perhaps  cold  affusion  should  be  com- 
bined with  it,  for  it  is  remarkable,  that  dogs 
asphyxiated  in  the  Grotto  del  cane  at  Naples, 
are  restored  by  throwing  them  into  a neigh- 
bouring pond. 

5.  In  the  asphyxia  of  new  born  children. 

Bronchotomy  is  inapplicable,  and  uncalled 
for.  Even  if  the  surgeon  have  not  a trachea 
tube,  or  a catheter,  the  lungs  can  be  inflated 
by  the  child’s  mouth,  its  nostrils  being 
closed. 

Having  thus  considered  the  circumstances 
under  which  bronchotomy  may  be  required, 
I now  proceed  to  treat  on  the  mode  of  per- 
forming the  operation. 

Provided  the  operation  be  properly  per- 
formed, and  the  anatomy  of  the  part  normal, 
nothing  of  importance  is  likely  to  be  injured. 
The  carotid  arteries,  jugular  veins,  pneumo- 
gastric,  descendens  noni,  recurrent,  laryngeal, 
and  sympathetic  nerves,  all  lie  on  either  side 
of  the  trachea.  The  large  portions  of  the 
thyroid  gland  (lateral  lobes)  are  also  placed 
on  the  side  of  the  trachea  and  larynx  ; and 
though  the  connecting  slip  (middle  lobe)  from 
its  close  connection  to  the  second,  third,  and 
fourth  rings,  and  its  situation  on  the  front  of 
the  trachea,  is  almost  always  divided,  yet  its 
vessels  are  so  small  that  they  seldom  pour  out 
a drachm  of  blood. 

From  the  importance  of  the  parts,  then,  on 
either  side  of  the  trachea,  we  learn  that  the 
incision  should  be  most  carefully  commenced 
and  continued  exactly  in  the  median  line  : for 
a very  slight  departure  from  this  course  might 
wound  one  of  the  lateral  lobes  of  the  thyroid 
gland,  which  would  certainly  be  followed  by 
profuse  haemorrhage.  That  the  danger  to  the 
vessels  and  nerves  is  not  merely  imaginary,  is 
proved  by  Desault’s  statement,  that  he  knew 
a case  where  the  carotid  artery  was  wounded. 
From  the  situation  of  the  subclavian  vein  also, 
just  behind  the  upper  part  of  the  manubrium 
of  the  sternum,  it  is  evident  that  the  incision 
should  not  extend  to  within  about  half  an  inch 
of  that  bone.  And  this  also  appears  from  the 
fact,  that  a large  branch  of  the  external 
jugular  vein  passes  down  on  each  side,  and 
joins  its  fellow  just  above  the  top  of  the 
sternum. 

The  distribution  of  the  vessels,  and  the 
situation  of  the  thyroid  gland,  however,  are 
not  always  regular.  The  arteria  innominata 
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is  in  the  way  of  injury  in  some  subjects.  Mr. 
Burns  has  seen  it  mounting  so  high  on  the 
fore  part  of  the  trachea,  as  as  to  reach  the 
lower  border  of  the  thyroid  gland.  He  has 
also  seen  the  right  carotid  artery  crossing  the 
trachea  in  an  oblique  direction.  Scarpa  has 
seen  one  instance,  and  Burns  five,  where  both 
carotids  originated  from  the  arteria  innomi- 
nata,  and  the  left  crossed  the  trachea  pretty 
high  in  the  neck.  In  one  case  the  innorni- 
nata  gave  off  a branch  which  ascended  in 
front  of  the  trachea,  and  divided  into  many 
twigs.  Dr.  Barclay  has  a preparation  where 
the  two  inferior  thyroid  arteries  arose  from 
the  right  subclavian,  one  of  the  branches  lying 
nearly  in  the  line  of  the  small  vein  which 
usually  covers  the  trachea,  and  is  generally 
divided  in  bronchotomy.  Burns  saw  one  case 
where  the  thyroid  branch  of  the  superior 
thyroid  artery  was  much  larger  than  a crow 
quill,  and  took  such  a course  that  it  could  not 
have  escaped  in  laryngotomy.  The  thyroid 
veins  occasionally  unite  and  form  a large 
vessel  a little  below  the  cricoid  cartilage, 
which  passes  down  beneath  the  fascia  exactly 
in  front  of  the  trachea.  A large  vein  is  some- 
times found  between  the  junction  of  the 
sterno-hyoidei  muscles,  and  just  beneath  the 
fascia,  which  could  hardly  escape  in  laryngo- 
tomy. In  some  persons  the  lateral  lobes  of 
the  thyroid  gland  lie  much  more  in  front  of 
the  trachea  than  in  others,  and  Burns  saw 
one  case  where  the  connecting  slip  (middle 
lobe)  was  so  broad,  that  it  descended  almost 
to  the  sternum.  It  is  also  sometimes  so  thick, 
that  if  divided  it  would  give  rise  to  consi- 
derable haemorrhage. 


Fig.  159. 


The  distance  of  the  trachea  from  the  sur- 
face also  varies  greatly  in  different  subjects. 
It  is  generally  deep  in  children,  owing  to  the 
amount  of  fat  in  the  vicinity,  and  in  corpulent 
adults  from  the  same  cause.  In  three  cases 
recorded  by  Mr.  Lizars,  the  muscles  were  in- 
filtrated with  pus,  of  course  giving  rise  to  a 
similar  condition  of  parts.  The  emphysema, 
which  is  a frequent  consequence  of  foreign 
bodies  in  the  trachea,  may  make  it  two  inches 
deep.  In  one  of  Mr.  M'Namara’s  cases,  it 
was  tw'o  inches  and  a half  below  the  surface. 
Mr.  Porter  mentions  an  instance  where  a 
surgeon  ! actually  could  not  find  the  trachea. 


These  varieties  form  no  objection  to  the 
operation,  but  they  should  make  the  surgeon 
very  careful  with  his  knife,  as  there  is  no 
means  of  knowing  the  exact  arrangement  of 
the  vessels,  &c.  before  the  integuments  are 
divided. 

The  surgeon  then  having  determined  to 
perform  tracheotomy,  and  every  preparation 
being  made  for  the  safety  and  comfort  of  the 
patient  the  circumstances  of  the  case  will  per- 
mit, he  should  be  laid  on  a bed  or  sofa,  or 
seated  in  a chair — in  either  case  his  head 
being  thrown  back  to  make  the  part  tense. 
He  should  be  so  situated  that  the  light  may 
be  thrown  on  the  parts,  the  operator  standing 
at  the  head  of  the  patient.  An  incision 
should  then  be  commenced,  with  a small 
scalpel,  a little  above  the  top  of  the  ster- 
num, and  carried  upwards  to  a level  with 
the  cricoid  cartilage,  dividing  the  integu- 
ments and  superficial  fascia  exactly  in  the 
median  line.  The  divided  integuments  are 
then  to  be  drawn  aside  with  bent  probes  ; 
and  it  must  be  carefully  seen  that  this  is  done 
equally  on  both  sides,  that  the  bottom  of  the 
wound  may  still  correspond  with  the  median 
line.  An  accurate  examination  should  then 
be  made  for  any  stray  vessel ; if  such  exist 
it  must  be  depressed,  and  any  fatty  matter 
divided.  The  knife  should  now  be  dispensed 
with  as  much  as  possible,  but  the  deep  fascia 
must  be  divided  over  the  sterno-hyoid  mus- 
cles, and  their  attachments  separated  with 
its  handle  or  point.  Another  examination 
should  be  made,  any  arteries  or  veins  should 
be  pushed  downwards,  and  if  the  middle  lobe 
of  the  thyroid  gland  be  large,  it  must  be 
pushed  upwards.  A fascia  is  then  seen  lying 
on  front  of  the  trachea,  part  of  which  must  be 
seized  with  the  forceps,  and  removed  with  the 
knife  : for  as  the  trachea  moves  behind  this 
fascia,  it  is  plain  that  if  the  trachea  be  opened 
at  the  same  stroke  with  the  fascia,  the  aper- 
ture in  the  one  will  not  correspond  to  that  in 
the  other.  Hence  an  obstruction  to  the  air 
would  still  remain,  and  the  introduction  of  a 
canula  be  also  impeded. 


Fig.  160. 


If  the  case  admit  of  delay,  it  is  better  to 
wait  till  all  haemorrhage  has  ceased.  The 
patient  is  then  desired  to  swallow  his  saliva. 
By  this  action  the  larynx  is  drawn  upwards, 
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and  the  tube  elongated,  and  at  that  moment 
the  knife  should  be  passed  into  the  trachea, 
| with  its  back  to  the  sternum,  and  three  or 
four  of  the  rings  divided  by  carrying  the  knife 
upwards  in  the  median  line.  This  may  be  all 
I that  is  so  far  necessary ; but  if  it  be  wished  to 
remove  a portion  of  the  tube,  a small  opening 
only  should  be  made,  to  admit  a hook  or  for- 
ceps to  seize  the  part,  which  may  then  be  cut 
out.  Great  alarm,  anxiety,  and  distressing 
sensation  follow  immediately  on  the  unnatural 
! passage  of  air  into  the  trachea,  but  it  soon 
I subsides,  and  the  operation  may  then  be  rea- 
dily completed,  according  to  the  different 
l cases  for  which  it  has  been  performed. 

The  occurrence  of  haemorrhage  is  the  prin- 
cipal danger  to  be  apprehended  during  the 
operation,  but  this  will  almost  always  be  pre- 
vented by  proceeding  in  the  cautious  manner 
directed.  If,  however,  it  should  occur  from 
the  division  of  any  considerable  vein,  the 
vessel  should  be  tied.  If  it  be  an  oozing,  the 
nitrate  of  silver,  strong  solution  of  alum,  or 
tinct.  ferri  murias  P.  L.  may  be  applied. 
If  the  bleeding  occur  in  a very  urgent  case, 
the  patient’s  chin  should  be  pressed  upwards, 
but  the  body  bent  a little  downwards  and  for- 
wards, so  as  to  obviate  as  much  as  possible  the 
drawing  or  sinking  of  blood  into  the  trachea, 
while  a small  portion  of  the  tube  is  removed, 
and  a canula  of  corresponding  size  instantly 
inserted,  or  a trocar  might  be  introduced, 
but  with  great  caution  : probably  the  inge- 
nious jointed  instrument  recommended  by 
Mr.  Wood,  would  be  very  applicable  under 
these  circumstances.  Richter,  and  Mr.  B. 
Bell  have  both  described  instruments  to  an- 
swer the  same  purpose.  They  consist  of  a 
lancet  blade  adapted  to  a canula  : the  trachea 
is  to  be  opened  writh  the  lancet,  the  instrument 
introduced,  the  lancet  withdrawn,  and  the 
canula  fixed.  Such  effects  are  sometimes 
produced  by  the  entrance  of  blood  into  the 
trachea,  that  immediate  suffocatipn  appears 
inevitable.  In  such  a case  Roux  sucked  out 
the  blood,  and  restored  the  patient.  His 
example  should  be  followed  ; and  as  Louis 
remarks,  in  commenting  on  a somewhat  simi- 
lar case  in  Van  Swieten’s  commentaries,  the 
patient’s  head  should  be  turned  downward,  so 
as  to  keep  the  blood  from  flowing  backward 
into  the  trachea.  Vigili  adopted  this  sugges- 
tion, and  with  complete  success. 

If  the  operation  be  performed  for  the  re- 
moval of  a foreign  body,  the  surgeon  should 
be  well  provided  with  forceps,  variously  bent, 
and  of  different  lengths  ; some  to  open  late- 
rally, others  vertically,  and  their  points  formed 
differently  to  adapt  them  to  substances  of  va- 
rious forms.  He  should  also  have  one  or  two 
long  probes. 

Mr.  Liston  thinks  a long  slit  in  the  trachea 
quite  sufficient  to  answer  every  purpose  : but 
Mr.  I’orter  considers  that,  provided  the  for- 
ceps require  to  be  used,  a large  portion 
should  be  removed  from  the  front  of  the 
tube,  in  order  to  allow  the  hinge  of  the  for- 
ceps to  play  with  freedom. 


The  annexed  sketch  is  from  a pair  of  for- 
ceps w ith  which  Mr.  Key  removed  a sixpence 
from  the  bronchus  of  a boy.  He  had  them 
made  for  the  express  purpose,  and  assures  me 
that  they  answered  extremely  well. 

As  occurred  in  some 
of  Pelletan’s  cases,  the 
foreign  body  is  often 
expelled  by  a gush  of 
air,  the  instant  the  tra- 
chea is  opened,  and  this 
has  been  strikingly  ex- 
emplified in  Mr.  Por- 
ter’s experiments  on  a 
dog.  A foreign  body 
was  introduced  again 
and  again,  and  as  in- 
stantly expelled  through 
the  w'ound.  If  this  for- 
tunate circumstance  do 
not  occur,  the  probe 
should  be  introduced, 
to  discover  the  exact 
situation  of  the  offend- 
ing substance.  It  may 
be  loose  in  the  trachea, 
but  its  exit  prevented 
by  its  size  or  position  ; 
if  so,  it  may  be  laid 
hold  of  with  the  for- 
ceps, or  removed  with  a 
scoop,  or  bent  probe. 

If  fixed  in  the  larynx, 
impacted  in  its  ventri- 
cles, or  entangled  in  the 
rima  glottidis,  the  for- 
ceps must  be  carefully 
introduced,  and  the  body 
gently  and  cautiously 
extracted.  More  diffi- 
culty must  be  expected 
if  it  be  lodged  in  one 
of  the  bronchi.  The 
distance  should  be  esti- 
mated wffth  a probe, 
forceps  selected  accor- 
dingly, the  body  seized 
and  removed  with  the  least  possible  force. 
After  this  the  edges  of  the  wound  may  be 
approximated,  and  a few  days  is  generally 
sufficient  to  effect  their  adhesion. 

If  the  operation  be  performed  in  a case  of 
croup,  it  must  not  be  forgotten  that  the  false 
membrane  is  often  in  a tubular  form,  lax,  and 
easily  separable  from  the  mucous  membrane, 
so  that  its  collapse  from  the  atmospheric 
pressure  might  produce  dangerous  conse- 
quences. This  being  known,  it  may  of  course 
be  guarded  against  by  an  ordinary  exercise 
of  caution.  In  these  cases  some  discussion 
has  arisen  with  regard  to  the  propriety  of  re- 
moving a portion  of  the  tracnea,  and  on  the 
eligibility  of  the  canula.  Mr.  Liston  strongly 
objects  to  the  removal  of  a portion  of  the 
tube.  He  says  it  is  a difficult  matter,  does 
not  answer  the  purpose  long,  and  is  apt  to  be 
followed  after  the  healing  of  the  wound  by  an 
inconvenient  and  dangerous  narrowing  of  the 


Fig.  161. 
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trachea.  He  advocates  the  use  of  a large 
curved  canula. 

As  to  the  danger  of  narrowing,  I have  not 
read  of  any  cases  supporting  this  view.  On 
the  other  hand,  I have  of  many,  where  a por- 
tion was  removed,  and  the  aperture  is  said  to 
have  been  filled  with  a ligamentous  substance, 
and  no  narrowing  occurred. 

Mr.  Lawrence  strongly  recommends  the 
removal  of  a thin  slip  of  the  tube,  when  the 
canula  causes  inconvenience,  so  as  to  leave  an 
opening  for  respiration  equal  to  the  natural 
one.  It  may  be  added  also,  that  the  canula 
can  neither  be  introduced,  nor  retained,  so 
easily  if  the  trachea  be  simply  incised.  If 
this  instrument  be  not  used,  then  the  sides  of 
the  wound  must  be  held  apart  by  some  me- 
chanical contrivance,  which  is  obviously  highly 
objectionable  ; not  only  from  the  danger  of 
its  unexpectedly  giving  way,  but  from  the 
inflammation  it  is  calculated  to  excite. 

Again,  whether  should  we  expect  greater 
mischief,  from  the  continuance  of  a canula  in 
the  wound,  or  from  the  removal  of  a portion 
of  the  trachea  ? Mr.  Porter  urges  many  ob- 
jections to  the  canula,  and  1 think  most  men 
must  agree  with  him.  It  is  highly  useful 
while  haemorrhage  continues,  but  so  soon  as 
this  has  ceased,  and  the  soft  parts  arc  suffi- 
ciently retracted,  it  should  be  removed  ; as 
it  is  liable  to  cause  violent  irritation  of  the 
mucous  membrane,  spasmodic  cough,  and  to 
greatly  increase  the  extent  and  danger  of 
existing  inflammation.  It  does  not  allow  a 
free  exit  to  mucus,  and  as  Mr.  Porter  observes, 
“ the  irritation  which  the  instrument  causes  is 
aggravated  by  withdrawing  and  replacing  it 
when  obstructed  by  a concretion  of  mucus. 
Besides,  the  extraneous  body  must  be  irri- 
tating the  internal  membrane,  and  increase 
that  secretion  from  an  accumulation  of  which 
the  principal  danger  is  to  be  apprehended. 
The  membrane  of  the  windpipe  above  the 
wound  becomes  gradually  thickened  by  the 
irritation  of  the  canula.  This  alteration  of 
structure  may  either  obliterate  the  cavity  of 
the  larynx,  destroy  speech,  and  render  the 
abandonment  of  the  instrument  impracticable, 
or  so  far  diminish  its  capacity  as  to  augment 
the  difficulty  of  speaking,  and  the  danger  of 
closing  the  wound.” 

Perhaps  in  some  cases  where  an  artificial 
opening  may  be  only  necessary  for  a very 
short  time,  the  use  of  the  canula  might  be 
better  practice  than  cutting  out  a piece  of  the 
tube.  If  it  be  used,  it  should  be  carefully 
secured  by  tapes  passed  through  its  rings, 
and  round  the  patient’s  neck  : and  a piece  of 
light  muslin  thrown  over  its  orifice  to  prevent 
the  ingress  of  any  injurious  matter.  It  should 
also  be  carefully  kept  patent,  as  in  one  of 
Mr.  Burgess’s  cases  death  apparently  resulted 
from  a neglect  of  this  precaution.  To  effect 
this,  a second  canula  might,  be  introduced 
within  the  first,  the  second  being  taken  out, 
cleaned,  and  replaced  as  often  as  necessary. 

If  bronchotomy  be  performed  for  the  resto- 
ration of  suspended  animation,  a large  open- 


ing must  be  made  in  the  trachea,  to  admit 
the  introduction  of  the  nozzle  of  a pair  of 
bellows. 

Dr.  Murray  has  proposed  a mode  of  per- 
forming this  operation,  which  certainly  ap- 
pears to  offer  many  advantages.  He  directs 
the  patient’s  head  to  be  bent  forwards,  so  as 
to  relax  the  skin  on  the  forepart  of  the  neck, 
a portion  of  which  is  to  be  seized  between  the 
finger  and  thumb,  and  removed  at  one  sweep 
of  the  knife.  When  the  head  is  now  turned 
back,  a clear  space  is  exposed  on  the  front  of 
the  trachea,  into  the  middle  of  which  a hook 
or  tenaculum  is  to  be  introduced  between  two 
of  the  rings.  The  centre  of  the  trachea  is 
then  pulled  forwards,  and  a small  piece  sliced 
out.  A free  aperture  is  thus  left  for  blowing 
in  air,  or  sucking  out  fluid,  and  as  the  integu- 
ments are  retracted  to  some  distance  from  the 
orifice,  if  they  bleed,  the  blood  does  not  enter. 
Dr.  Murray  considers  that  the  trachea  can  be 
thus  cleared  to  the  required  extent  at  one 
stroke  of  the  knife  ; that  the  pulsation  of  any 
stray  artery  can  be  felt  and  avoided  ; that  the 
small  thyroid  vessels  are  so  put  upon  the 
stretch,  that  after  the  piece  is  removed,  they 
retract  so  as  to  cause  no  alarm  or  annoyance 
by  bleeding  ; that  the  trachea  is  so  fixed,  that 
no  start,  spasm,  coughing,  or  unsteadiness  of 
the  patient,  can  risk  the  knife  touching  the 
important  parts  in  the  neighbourhood,  or 
wounding  the  back  part  of  the  trachea ; that 
the  integuments  cannot  be  drawn  over  the 
new  orifice  by  any  convulsive  motions  or 
spasm,  as  Vigili  saw  in  one  case ; that  they  are 
not  in  the  way,  either  in  introducing  the  pipe 
of  a bellows  or  a canula  ; that  they  easily  per- 
mit the  sucking  out  of  secretions,  &c.  ; and 
that  the  operation  can  be  finished  so  instantly, 
that  the  most  immediate  chance  for  life  is 
afforded. 

I am  not  aware  how  far  these  opinions 
have  been  borne  out  by  the  experience  of 
practical  men,  but  they  certainly  appear  very 
plausible,  and  perhaps  there  are  many  cases 
where  this  mode  of  operating  might  he  pur- 
sued with  advantage. 

It  now  only  remains  to  consider  the  diffe- 
rent situations  which  have  been  recom- 
mended for  the  incision  into  the  air  tube  j 
and  the  cases  to  which  each  may  be  appli- 
cable. 

It  has  been  proposed  to  make  the  open- 
ing in  the  hyo-thyroid  membrane,  the  thy- 
roid cartilage,  the  crico-thyroid  membrane, 
and  the  trachea. 

The  first  has  been  recommended  by  Mal- 
gaigne,  on  the  ground  that  a clear  view  is 
thus  obtained  of  the  contents  of  the  larynx, 
and  the  extraction  of  foreign  bodies  facili- 
tated. How  far  it  has  answered  his  expec- 
tations when  put  to  the  test  of  practice  I am 
unable  to  say,  but  the  subject  appears  to  de- 
serve some  consideration,  especially  in  cases 
where  any  substance  was  impacted  or  entan- 
gled in  the  riina  ; or  it  is  wished  to  remove 
polypi  growing  from  the  mucous  membrane  of 
the  larynx. 
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The  frequent  ossification  of  the  thyroid 
cartilage,  the  danger  of  wounding  the  chordae 
vocales,  and  the  danger  of  increasing  or 
producing  laryngitis,  are  sufficient  to  con- 
demn the  section  of  this  cartilage,  though 
Velpeau  speaks  in  its  favour. 

Laryngotomy  offers  some  advantages  in 
urgent  cases  from  its  greater  simplicity,  and 
the  smaller  chance  of  meeting  with  any  wan- 
dering vessel.  Also  in  cases  of  foreign  bodies 
lodged  in  the  larynx,  for  the  same  reasons,  as 
also  its  greater  proximity  to  the  body.  This 
latter  argument  will  of  course  be  against  it  in 
cases  of  inflammation  about  the  upper  part  of 
the  tube. 

It  is  scarcely  necessary  to  describe  the 
operation.  The  integuments  are  to  be  divided 
in  the  median  line,  over  the  cricoid  and 
lower  half  of  the  thyroid  cartilages,  the 
sterno-hyoid,  sterno-thyroid,  and  crico-thy- 
roid  muscles  separated,  and  a crucial  incision 
made  in  the  crico-thyroid  membrane,  or  it 
may  be  punctured  with  a trocar.  The  same 
objections  to  the  canula  will  apply  with  still 
greater  force  to  this  operation  than  to  tra- 
cheotomy. 

Notwithstanding  the  greater  depth  of  the 
trachea  in  children,  its  smaller  size,  the 
greater  risk  of  haemorrhage,  and  their  trouble- 
some struggles,  tracheotomy  appears  to  be 
preferable  to  laryngotomy  before  the  age  of 
puberty  ; for  there  is  then  a greater  relative 
space  between  the  lower  border  of  the  thyroid 
gland,  and  the  top  of  the  sternum,  than  in 
adults.  This  is  owing  to  the  greater  relative 
height  of  the  cricoid  cartilage,  which  regu- 
lates the  position  of  the  thyroid  gland.  In 
the  adult  the  larynx  is  evolved,  the  cricoid 
cartilage  depressed,  and  the  gland  with  it,  so 
that  the  distance  between  the  gland  and  the 
top  of  the  sternum  is  diminished,  that  above 
the  cricoid  cartilage  is  increased.  Thus  from 
the  conformation  of  the  parts,  cseteris  paribus, 
laryngotomy  is  more  suited  for  the  adult, 
tracheotomy  for  the  young  subject.  The 
neck  of  the  adult  female  also  approaches 
that  of  the  young  subject,  the  larynx  being 
smaller,  and  higher  in  the  neck  than  in  the 
male. 

No  more  cases  have  been  here  introduced 
than  I thought  absolutely  necessary  to  illus- 
trate the  various  sections  of  this  article.  I 
have,  however,  made  a collection  of  most  of 
those  on  record,  and  the  positions  1 have 
taken,  are  to  be  regarded  as  the  result  of  in- 
ferences deduced  from  such  cases,  the  treat- 
ment adopted,  and  its  results.  Had  I nar- 
rated many  of  them,  it  would  have  extended 
the  article  to  an  unwarrantable  length,  and 
probably  proved  tiresome  to  most  readers. 
I am  deeply  indebted  to  many  of  the  authors 
I have  cited,  and  I feel  it  a duty  especially 
to  mention  Mr.  Porter’s  work  on  the  surgical 
pathology  of  the  larynx  and  trachea,  and  the 
invaluable  treatise  of  Dr.  Stokes  on  the  dis- 
eases of  the  chest. 

Bihi.iograpiiy. — Many  of  the  older  authors  in 
which  Bionchotomy  is  alluded  to  are  mentioned,  and 


their  works  cited  in  the  historical  sketch.  Micluielis , 
I)e  Angina  Polyposa  sive  Membranacea.  Gott.  1778. 
Desault,  (Euvres  Chirurgicales.  Paris,  1801.  Flajani , 
Obscrvazioni  di  Chirnrgia.  Rome,  1802.  Portal,  De 
l’Angine  Membraneuse.  Paris,  1808.  Cheyne,  Pa- 
thology of  the  Membrane  of  the  Larynx  and  Bron- 
chia. Edinb.  1810.  Diet,  des  Sciences  Med.  art. 
Bronchotomie.  Paris,  1812.  Goelis,  Tractatus 
do  rite  cognoscenda  et  sananda  Angina  Membra- 
nacea. Vienna,  1813.  Albers , Comment,  de  Tra- 
cheitide  Infantum.  Lips.  1816.  C.  Bell,  Surgical 
Observations.  Lond.  1816.  Eberliurd,  De  Musculis 
Bronchialibus  in  statu  et  morbosa  actione.  Marpurg. 
1817.  DesrueU.es , Traite  Theorique  et  Pratique  du 
Croup.  Paris,  1824.  Bretonneau,  Des  Inflamma- 
tions Specialcs  du  Tissu  Muqueux,  et  en  particulier 
de  la  Diphthente.  Paris,  1826.  Louis,  Memories 
ou  Recherches  Anatomiques  Pathologiques.  Paris, 
1826.  Porter , The  Surgical  Pathology  of  the  La- 
rynx and  Trachea.  Dublin,  1826.  Diet,  de  Med.  et 
de  Chir.  Prat.  art.  Bronchotomie.  Paris,  1830. 
Cheyne,  Cyc.  of  Pract.  Med.  art.  Croup.  Lond.  1832. 
Dupuytren,  Clinique  Chirurg.  Paris,  1833.  Cheyne, 
Cyc.  of  Pract.  Med.  art.  Laryngitis.  Lond.  1833. 
Copeland,  Diet,  of  Pract.  Med.  art.  Croup.  Lond. 
1833.  Liston,  Practical  Surgery.  Lond.  1837.  Hy- 
land, Injuries  and  Diseases  of  Larynx  ; Jacksonian 
Prize.  Lond.  1837.  Stokes,  Diseases  of  the  Chest. 
Dublin,  1837.  Trousseau  et  Belloc,  Traite  Pratique 
de  la  Phthisie  Laryngee.  Paris,  1837.  Malgaigne, 
Manuel  de  Medecine  Operatoire.  Paris,  1839.  See 
also  Chevalier,  Percival,  Andree,  Lawrence,  Porter, 
Hunt,  Hall,  and  Wood,  in  Medico-Chirurgical  Trans- 
actions. Burgess,  Porter,  and  White  in  Dublin  Hos- 
pital Reports.  Carmichael,  Murray,  Evanson,  and 
Houston,  in  Dublin  Journal  of  Medical  Science. 

( Thomas  Spencer  Wells.) 

BUBO,  ( Der . fiovfidiv  ; Bubon,  Fr. ; Leis- 
tenbeule,  Ger.  the  groin).  A term  gene- 
rally applied  to  an  enlargement  of  one  or 
more  of  the  lymphatic  glands  in  the  inguinal 
region.  Sometimes  it  has  been  used  in  a 
wider  sense,  and  has  been  extended  to  en- 
largements of  lymphatic  glands  elsewhere.  I 
propose  to  restrict  it,  in  the  present  instance, 
to  its  popular  and  limited  signification. 

Buboes  have  been  commonly  divided  into 
specific  and  sympathetic. 

The  specific  bubo  has  been  admitted  to 
occur  in  plague  and  syphilis,  and  sometimes, 
perhaps,  in  gonorrhoea.  It  may  occur,  too,  as 
a consequence  of  malignant  disease  in  the 
scrotum,  or  the  penis.  I have  lately  seen  an 
instance  of  malignant  ulceration  in  each  groin, 
commencing  in  the  inguinal  glands,  and  fol- 
lowing similar  malignant  disease  of  the  pre- 
puce. The  sympathetic  bubo  has  been 
looked  upon  as  the  ordinary  form  in  gonor- 
rhoea, an  occasional  one  in  syphilis,  and  a 
casual  result  of  such  general  disturbance,  or 
local  irritation,  as  might  act  on  the  lymphatics 
which  pass  to  the  inguinal  glands,  or  directly 
on  those  glands  themselves. 

It  does  not  fall  within  the  scope  of  the  pre- 
sent article,  to  embrace  the  consideration  of 
specific  bubo,  whether  it  originates  in  plague, 
in  syphilis,  in  malignant  diseases,  or  in  gonor- 
rhoea. The  examination  of  that  form,  if  such 
there  be,  will  naturally  occur  in  connection 
with  those  particular  diseases.  And  I must 
defer,  for  a similar  reason,  to  the  same  oppor- 
tunity, the  investigation  of  those  characters,  if 
any  such  exist,  which  distinguish  the  specific 
bubo  from  the  sympathetic. 
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The  following  observations  will,  therefore, 
be  understood  to  apply  to  enlargement  of 
any  of  the  inguinal  glands,  occasioned  by  such 
general  causes  as  affect  the  lymphatic  system, 
or  resulting  from  local  irritation,  including 
that  of  gonorrhoea. 

The  lymphatic  glands  of  the  groin  are  dis- 
posed in  two  planes,  the  one  superficial  to  the 
fascia  lata,  the  other  immediately  beneath  it. 
The  former  are  termed  the  “ superficial  ingui- 
nal glands,”  the  latter  are  known  as  the 
“ deep.” 

The  superficial  glands  are  immersed  in  the 
mass  of  subcutaneous  cellular  tissue  and  adeps, 
which  is  called,  and  not  always  with  strict  pro- 
priety, the  superficial  fascia.  They  are  dis- 
posed below  the  ligament  of  Poupart,  and 
around  the  saphena  vein,  where  it  is  about  to 
traverse  the  crural  ring,  and  join  the  femoral. 
They  vary  in  number  and  development,  in 
different  individuals  ; and  hence,  perhaps,  one 
reason  for  the  greater  tendency  to  bubo  on 
the  part  of  some  persons  than  of  others. 

The  superficial  inguinal  glands  receive  the 
lymphatic  vessels  of  the  dorsum,  and  inner 
side  of  the  foot,  of  the  front,  inner  side,  and 
back  of  the  leg,  and  the  lymphatics  of  the  sur- 
face of  the  thigh  ; these  usually  enter  the 
inferior  and  the  central  glands.  The  more 
internal  of  the  superficial  glands  receive  the 
lymphatics  of  the  scrotum,  of  the  prepuce,  and 
glans  penis  in  the  male,  of  the  labia,  nymph®, 
and  clitoris  in  the  female,  and  of  the  peri- 
neum in  both  sexes  l.  The  glands  in  the 
middle,  and  on  the  outer  side  of  the  plexus, 
are  supplied  by  the  superficial  lymphatics  of 
the  hypogastric  and  the  lumbar  regions.  The 
more  external  glands  receive  the  lymphatics 
of  the  nates. 

The  deep  inguinal  glands  present  more 
varieties  in  number  and  development  than  the 
superficial  ; indeed,  they  are  frequently  absent. 
They  are  ^placed,  when  they  exist,  below  the 
fascia  lata,  and  beneath  the  saphenous  opening 
of  the  crural  canal.  The  deep  lymphatics  of 
the  foot,  the  leg,  the  ham,  the  anterior,  inter- 
nal, and  external  parts  of  the  thigh,  join  the 
deeper  inguinal  glands,  or,  in  case  of  their  de- 
ficiency, the  superficial  ones. 

I make  no  apology  for  introducing  these 

1 It  is  not  an  uncommon  circumstance,  to  find  one 
or  more  lymphatic  glands  on  the  pubes,  into  which  the 
lymphatics  of  the  prepuce  on  the  dorsum  penis  enter. 
The  vasa  efferentia  of  these  pubic  glands,  pass,  I be- 
lieve, to  the  innermost  of  the  inguinal.  In  inflam- 
matory phymosis,  and  in  acute  gonorrhoea,  the  pubic 
glands  arc  not  unfrequehtly  inflamed ; more  fre- 
quently, if  I may  trust  my  own  experience,  than  the 
inguinal.  An  indurated  absorbent  may  always  be 
traced  to  them  along  the  dorsum  penis.  It  occasion- 
ally happens,  as  M.  Cruveilhier  has  remarked,  and  as 
practical  surgeons  must  have  noticed,  that  the  lympha- 
tics of  the  penis  and  the  6crotum  avoid  the  glands 
which  are  most  contiguous,  and  proceed  to  the  lower 
ones  in  the  neighbourhood  of  the  saphena  vein.  A cir- 
cumstance worth  remembering,  as  it  impugns  the 
truth  of  the  current  belief,  that  irritations  of  the  exter- 
nal organs  of  generation  affect  only  the  higher  and 
more  internal  of  the  glands  of  the  groin.  The  rule 
has  its  exceptions. 


details,  because  they  scarcely  enter  into  a com- 
mon-place acquaintance  with  anatomy,  and  are 
necessary  to  explain  the  liability  of  particular 
glands  to  sympathise  with  particular  parts. 
We  may  expect,  for  instance,  that  if  the  sur- 
face of  the  foot,  or  leg,  or  thigh,  is  irritated, 
the  lowermost  of  the  superficial  inguinal 
glands  will  be  affected.  And  this  we  often 
observe  in  cases  of  suppuration  beneath  acorn 
or  bunion,  in  disease  of  the  toe-nail,  or  its 
matrix,  in  wounds,  in  erysipelas,  or  diffuse  in- 
flammation of  the  subcutaneous  cellular  tissue, 
after  blisters,  and  from  ulcers  of  various  sorts. 
Indeed,  if  a patient  complains  of  bubo,  and 
he  finds  that  the  glands  in  question  are  en- 
larged, the  surgeon  may  presume  that  the 
cause  is  in  the  lower  portion  of  the  limb,  and 
not  in  the  parts  of  generation.  The  suspi- 
cion will,  in  general,  prove  correct. 

I have  already  remarked,  that  the  glands  in 
connection  with  the  external  genital  organs 
of  both  sexes,  are  the  more  internal  of  the 
superficial  set.  They  may  eularge  from  go- 
norrhaea,  more  particularly  of  the  inflamma- 
tory kind  ; from  acute  phymosis  ; from  exco- 
riations or  from  ulcers  of  the  inner  or  outer 
prepuce  ; from  warts  ; from  condylomata  on 
the  scrotum  or  the  perineum  ; from  encysted 
abscess  in  the  female  labium  ; from  haemor- 
rhoids 1 ; from  fissures  of  the  anus  ; from 
abscess  in  the  ischio-rectal  fossa,  and  from 
fistula  ; in  short,  from  almost  any  description 
of  temporary  or  permanent  irritation  in  these 
quarters. 

As  the  external  glands  receive  the  lym- 
phatics of  the  nates,  we  cannot  be  surprised 
at  boils  in  that  direction  giving  rise  at  times 
to  enlargement  of  them.  I have  also  seen  this 
from  a caustic  issue  in  the  loins. 

In  persons  who  have  been  subject  to  femo- 
ral hernia,  some  enlargement  of  the  inguinal 
glands  is  not  uncommon.  The  fact  is  worth 
mentioning,  as  inattention  to  it  has  led  to 
embarrassment  in  the  operation.  M.  Ricord, 
however,  remarks,  that  bubo  seldom  occurs 
under  a truss,  and  adduces  this  as  an  argument 
for  the  employment  of  compression. 

The  inguinal  glands  enlarge  at  times,  inde- 
pendently of  any  appreciable  irritation  in  the 
course  of  the  lymphatics  leading  to  them. 
In  some  instances,  this  would  seem  to  depend 
on  an  injury  inflicted  on  them.  A person, 
for  example,  makes  some  violent  exertion,  or 
takes  a long  walk,  and  a bubo  follows.  Or 
he  has  connection,  and  without  the  occurrence 
of  excoriation,  or  of  gonorrhaea,  or  of  any 
kind  of  sore,  there  comes  a bubo.  No  doubt, 
the  greater  number  of  what  the  French  call 
the  bubnns  d'emblee,  and  of  wdiat  has  been 
described  as  “ primary  syphilitic  bubo,”  are 
no  more  than  simple  inflammatory  enlarge- 

1 I have  twice,  after  tying  internal  piles,  seen  smart 
inflammation  of  the  inguinal  glands.  In  one  case,  the 
glands  alone  were  affected;  in  the  other,  that  of  a 
lady  of  a highly  nervous  temperament,  the  sub-peri- 
toncal  cellular  tissue  appeared  to  be  extensively  in- 
flamed, and  the  irritation  seemed  to  travel  by  that 
route  to  the  glands  in  the  crural  canal. 
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inent  of  a lymphatic  gland,  occasioned  by 
the  mere  exertion  and  excitement  of  coition. 
I have  a patient  under  my  care  at  present, 
who  was  attacked,  after  sexual  intercourse, 
with  a bubo  in  the  left  groin.  He  was  going 
abroad  at  the  time,  and  put  himself  under  the 
care  of  a German  physician.  The  latter 
assured  him  that  the  bubo  was  venereal,  but 
treated  it  only  by  confinement  to  the  couch, 
low  diet,  and  antiphlogistic  remedies.  I saw 
the  gentleman  at  the  expiration  of  some 
months.  A cluster  of  the  inguinal  glands 
was  enlarged  ; some  were  suppurating,  others 
had  suppurated,  and  the  abscesses  had  either 
healed,  or  ended  in  sinuses  ; the  integument 
was  bluish  ; and  the  cellular  membrane  thick- 
ened. There  was  no  trace  of  a venereal 
symptom,  nor  any  evidence  that  venereal 
contamination  had  occurred.  I sent  the 
patient  into  the  country,  but  he  is  not  yet 
well.  The  glands  appear  to  have  suffered 
too  deeply  in  structure,  to  be  speedily  re- 
stored to  their  natural  state.  Can  we  doubt 
that  such  a case  as  this  (and  it  is  not  un- 
common) is  one  of  inflammation  in  a lym- 
phatic gland,  occurring  in  a habit  naturally 
weak,  or,  by  injudicious  management,  weak- 
ened ? 

Constitutional  states  exercise  an  important 
influence  on  the  production  and  the  course  of 
bubo.  There  are  two  conditions  of  the  sys- 
tem, the  scrofulous  and  the  cachectic,  which 
are  more  particularly  prone  to  it.  It  is  in 
these  states,  and  especially  the  former,  that 
the  inguinal  glands  are  apt  to  enlarge,  with- 
out local  irritation  in  the  course  of  their 
inferent  vessels. 

For  practical  purposes  it  might  not  be 
amiss  to  look  at  bubo  under  three  points  of 
view  : as  it  occurs  in  a person  of  a good  con- 
stitution ; or,  in  one  of  a scrofulous  habit  ; 
or,  in  one  of  a cachectic.  It  may  fairly  be 
admitted  that  it  is  not  always  easy  to  distin- 
guish the  two  latter  constitutional  conditions, 
or  their  local  effects,  cachexia  being  little  else 
than  a low  state  of  the  bodily  powers,  to 
which  the  scrofulous  diathesis  may  materially 
contribute.  Yet,  making  every  reasonable 
allowance  for  this,  the  difficulty  that  it  gives 
rise  to  is  rather  critical  and  speculative  than 
real,  and  occasions  no  embarrassment  in 
actual  practice.  I shall,  therefore,  take  the 
liberty  of  acting  on  this  division,  however 
faulty  it  may  be,  and  of  sketching,  in  as  brief 
a manner  as  possible,  the  form  that  is  assumed 
by  bubo,  and  the  course  it  runs,  under  these 
several  circumstances. 

Bubo  in  a healthy  habit. — As  a consequence 
of  any  of  the  numerous  local  causes  I have 
already  alluded  to,  there  appears  a swelling 
in  one  or  more  of  the  inguinal  glands.  It 
generally  begins  in  one,  and  is  often  confined 
to  it  ; occasionally  it  extends  to  several.  The 
swelling  feels,  to  the  finger  of  the  surgeon, 
single  or  multiple,  as  one  or  several  glands 
are  implicated,  moveable  or  not,  as  it  is  above 
or  below  the  fascia,  is  tender  when  pressed,  and 
more  or  less  painful  on,  or  after,  exercise,  or 


even  without  it.  The  skin,  at  first,  is  not 
discoloured,  unless  an  inflamed  absorbent 
leads  directly  to  the  bubo,  when  the  red- 
ness in  its  track  may  invade  the  integument 
over  the  bubo  itself. 

Such  a bubo  may  end  in  resolution,  or  in 
induration,  or  in  suppuration.  Under  proper 
management,  the  former  termination  is  the 
most  common,  and  the  latter  is  the  least  so. 
Sloughing  of  the  integument,  or  of  the  gland, 
or  of  both,  is  a still  more  rare  termination. 

Resolution.  Without  refining  so  far  as  to 
divide  this  into  “ delitescence”  and  resolution, 
I may  simply  observe,  that  tenderness  and 
pain  subside  with  more  or  less  rapidity,  and 
the  swelling  gradually  disappears.  In  most 
instances,  however,  an  inguinal  gland,  w'hen 
once  enlarged  to  any  size,  regains  with  diffi- 
culty its  exact  natural  dimensions. 

Induration. — This  is  a not  unfrequent  oc- 
currence. The  tenderness  passes  away,  the 
swelling  diminishes  a little,  it  then  becomes 
stationary,  and  so  may  remain  for  an  uncer- 
tain period,  for  weeks  or  even  for  months.  In 
the  majority  of  instances  it  yields  at  last — 
perhaps  to  medicine,  perhaps  to  time.  But, 
in  other  cases,  fresh  inflammation  comes  upon 
the  gland,  it  may  be  with,  it  may  be  without 
any  obvious  reason,  and  either  resolution  or 
suppuration  ensues.  This  liability  to  fresh 
inflammation  and  to  suppuration  makes  indur- 
ation of  an  injured  gland  any  thing  but  de- 
sirable. 

Suppuration. — If  the  inflammation  runs  high, 
or,  as  is  not  uncommonly  the  case,  the  patient 
does  not  restrain  himself  in  exercise  or  diet, 
the  tenderness  continues  or  augments,  the 
swelling  enlarges,  partly  from  increase  of  the 
gland  itself,  principally  from  implication  of  the 
neighbouring  cellular  tissue, — a blush  of  red- 
ness appears  upon  the  skin, — the  latter  be- 
comes adherent  to  the  gland  beneath, — slight 
oedema,  from  serous  effusion  in  the  cellular 
membrane,  precedes  “ bogginess,”  from  sero- 
purulent  infiltration  into  it  and  into  the  gland 
— and  fluctuation,  from  concentration  of  the 
fluid  into  one  chamber,  follows. 

In  the  stage  of  “ bogginess”  it  is  often  hard 
to  say  whether  there  is  matter  or  whether 
there  is  not.  A careless  or  an  inexperienced 
surgeon  will  often  hastily  decide  that  there  is, 
and  plunge  his  lancet  into  the  swelling.  The 
sign  of  only  a little  blood  and  a trifling  quan- 
tity of  sero-purulent,  or  merely  serous,  fluid, 
surprises,  perhaps  mortifies  him. 

Even  when  fluctuation  is  perceptible,  it 
does  not  follow  that  the  fluid  is  purulent.  I 
have  often  seen  it  more  allied  to  serum  than 
to  pus,  and  we  sometimes  find  sero-purulent 
fluid  in  the  cellular  membrane  and  in  the  su- 
perficial part  of  the  gland,  while  a little  pus  is 
formed  in  its  interior.  I mention  these  cir- 
cumstances, partly  because  they  tend  to  mo- 
derate precipitancy,  and  partly  because  they 
explain  many  of  the  reputed  instances  of  ab- 
sorption of  buboes  in  a state  of  suppuration. 
In  the  majority  of  such  instances,  it  will  pro- 
bably appear,  on  a careful  investigation  of  the 


528 


BUBO. 


facts,  that  the  fluid  has  been  serous  or  sero- 
purulent. 

To  pursue  the  description  of  the  process  of 
suppuration.  The  fluctuation,  at  flrst  indis- 
tinct, becomes  hourly  more  unequivocal — the 
oedema  and  the  redness  stretch  far  beyond 
the  limits  of  the  bubo — towards  the  centre  of 
the  swelling  the  integument  grows  prominent, 
is  glossy,  and  thin — there  the  abscess  is  point- 
ing, there  it  will  burst.  For,  the  thinning 
or  absorbent  process  proceeds — a small  ul- 
cerated aperture  is  visible — the  matter  oozes 
out — the  aperture  extends,  usually  in  a linear 
direction,  and  in  that  of  the  fold  of  the 
groin — or  several  apertures  may  form,  and 
two  or  more  may  coalesce — the  matter  is  then 
discharged  more  freely,  but  seldom  freely 
enough — and,  according  to  circumstances,  the 
abscess  may  fill  up,  or  ulcerated  openings  in 
the  integument  may  continue,  or  sinuses  may 
form,  or  the  gland  or  the  cellular  tissue  may 
undergo  some  morbid  modification  of  struc- 
ture. But  in  persons  of  a healthy  habit  these 
cannot  be  looked  upon  as  common  sequelae 
of  a bubo. 

I would  observe  in  reference  to  them,  that 
obstinate  ulcerations  and  sinuses  are  more 
liable  to  happen  if  the  patient  persists  in  an 
injudicious  amount  of  exercise,  or  in  venereal 
or  dietetic  excesses.  A carpenter  had  a sinus 
from  bubo,  in  his  right  groin  ; it  resisted  se- 
tons,  division,  and  every  thing  that  I could 
think  of,  until  he  totally  discontinued  his  em- 
ployment. He  had  been  much  in  the  habit 
of  sawing  deal  planks,  with  his  right  thigh 
flexed,  and  his  knee  pressing  on  the  plank. 
It  is  a common  enough  occurrence  for  de- 
bauchees to  continue  venereal  indulgences 
with  sinuses  in  the  groin,  and  I have  seen 
these  refuse  to  heal,  till  continence  was  sub- 
mitted to.  The  gland  seldom  remains  in  a 
morbid  state,  so  as  to  keep  up  irritation  and 
ulceration  in  the  parts  about  it,  unless  the 
patient  is  guilty  of  great  negligence  or  impro- 
priety. When  this  is  the  case,  the  gland  may 
lie  at  the  bottom  of  the  sinus  or  beneath  the 
ulcer,  surrounded,  perhaps,  with  diseased  cel- 
lular membrane,  itself  partially  disorganized, 
and  acting  like  a foreign  body.  Under  such 
circumstances,  fresh  attacks  of  inflamma- 
tion, and  fresh  abscesses,  may  be  looked 
for. 

Sloughing. — The  inflammation  must  be  very 
violent,  or^  what  is  more  likely,  the  patient  or 
the  surgeon  much  to  blame,  when  either  the 
integument  or  the  gland  sloughs.  Some  de- 
gree of  sloughing  of  the  skin  is  not  uncom- 
mon in  patients  of  the  lower  class,  who  are 
often,  from  inadvertence  or  necessity,  negli- 
gent of  their  disorders.  I once  saw  the  gland 
slough  out  completely.  A young  gentleman, 
of  a full  habit,  had  a simple  bubo  from  exco- 
riation of  the  inner  prepuce.  He  ate  and 
drank  as  usual,  and  suppuration  threatened. 
In  spite  of  my  remonstrances,  he  went  out 
for  a hard  day’s  hunt.  The  inflammation 
became  excessive  ; matter  collected  rapidly. 
I opened  the  abscess  early,  but  the  gland  and 


a good  deal  of  cellular  membrane  came  away 
as  a slough. 

Such  is  the  history  of  bubo,  as  wre  meet 
with  it  in  persons  of  a healthy  habit.  It  is 
only  requisite  to  add,  that  extreme  conse- 
quences, such  as  I have  touched  on,  are  but 
rarely  seen. 

Bubo  in  a scrofulous  habit. — It  would  be 
tiresome  to  go  seriatim  through  the  phases  of 
bubo  in  a strumous  subject.  The  differential 
characters  are  the  only  ones  that  I need 
glance  at.  Of  course  I would  not  be  under- 
stood to  imply,  that  in  every  scrofulous  per- 
son bubo  will  assume  peculiar  features.  No 
such  constancy  is  observed  in  disease.  In 
many  an  individual  who  displays  the  linea- 
ments of  scrofula,  a bubo  will  appear  and  dis- 
appear, as  it  does  in  the  seemingly  healthy. 
But  the  scrofulous,  and,  a fortiori,  those  who 
exhibit  the  diathesis  most  strongly,  arc  more 
prone  to  the  modifications  I am  about  to  men- 
tion, than  they  are  in  whom  no  such  diathesis 
is  evident.  No  better  proof  can  be  offered 
for  much  that  is  generally  admitted  in  patho- 
logy. Perhaps  the  following  conclusions  will 
not  be  found  very  wide  of  the  truth  : — 

1.  Persons  of  a decidedly  scrofulous  habit 
are  particularly  prone  to  bubo,  and  the  ten- 
dency is  to  affection  of  several  glands. 

2.  Bubo,  when  it  occurs,  goes  through  its 
stages  with  extreme  dilatoriness. 

3.  Resolution  is  much  less  frequent  than  in 
the  healthy.  Induration  is  very  common. 
Suppuration  is  common  too. 

4.  When  suppuration  has  occurred,  the 
following  condition  of  the  parts  is  apt  to 
supervene.  A considerable  swelling  occupies 
the  groin,  sometimes  pretty  uniform,  more 
frequently  irregular  upon  its  surface  ; the 
integument  is  of  a bluish,  and  variegated,  or, 
rather,  of  a brick-dust  red  : on  pressure,  the 
swelling  feels  remarkably  boggy,  elasticity, 
however,  predominating  in  one  part,  cede- 
matous  pitting  in  another.  Amidst  the  “ bog- 
giness” and  tumefaction,  hard  lumps  may  be 
distinguished,  evidently  indurated  glands  : the 
tenderness  is  usually  inconsiderable,  and  the 
seeming  amount  of  disease  contrasts  strongly 
with  the  general  absence  of  pain.  If  the 
suppuration  has  been  recent,  there  are  ulcer- 
ated apertures,  of  greater  or  less  size,  leading, 
perhaps,  to  an  exposed  gland : if  the  case  is 
more  ancient,  those  apertures  may  have  closed 
completely,  or,  which  is  more  common,  they 
have  ended  in  sinuses,  generally  leading  to  a 
gland  altered  in  its  structure.  The  discharge, 
when  there  is  any,  is  thin,  and  I have  seen  it 
curdy.  There  is  a strong  disposition  to  re- 
peated and  partial  attacks  of  suppuration.  The 
duration  of  this  morbid  state  is  always  pro- 
longed, and  sometimes  to  a great  extent.  A 
few  months  ago,  I saw  a gentleman  in  whom  it 
had  existed  for  a year  and  a half.  And  we 
cannot  wonder  at  this,  when  we  reflect  upon 
the  tediousness  of  a similar  affection  of  the 
cervical  glands,  more  favourably  circumstanced 
as  in  many  respects  they  are.  At  last,  how- 
ever, under  proper  treatment,  or  propitious 
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changes  in  the  system,  the  swelling  subsides, 
the  sinuses  close,  and  enlargement  of  the 
glands  diminishes  or  disappears. 

Bubo  in  a cachectic  habit  of  body. — The  cir- 
cumstances under  which  we  see  cachexia 
most  frequently,  at  all  events  in  the  middle 
and  the  upper  classes,  are  those  which  result 
from  the  injudicious  administration  of  mercury. 
It  is  not  always  the  mere  quantity  of  mercury 
that  is  injurious  ; for  an  amount  that  seems  to 
agree  with  one  person,  will  exert  its  delete- 
rious action  on  another.  The  time,  and  the 
mode  in  which  it  is  given,  the  patient’s  habits 
of  life,  and,  above  all,  his  idiosyncrasy,  are 
elements  which  materially  affect  the  results. 
It  is  generally  believed  that  the  scrofulous 
diathesis  is  peculiarly  prone  to  suffer  from 
mercury,  and  no  doubt  this  old  opinion  is 
founded  in  truth.  But  inadequate  or  impro- 
per nutriment  exerts  a very  sensible  influ- 
ence, and  intemperance  plays  a prominent 
part.  Hence  it  is,  that  cachexia  is  most  fre- 
quently observed  in  the  lower  orders. 

The  cachectic  bubo  is  characterized  by  the 
predominance  of  the  suppurative  and  the  ul- 
cerative processes,  and  by  a marked  tendency 
to  phagedasna  or  to  sloughing. 

Suppuration,  when  it  occurs,  is  usually  ex- 
tensive ; the  skin  is  blue,  and  disposed  to  be 
widely  thinned  and  undermined  ; the  cellular 
membrane  is  involved  to  the  same  or  a greater 
degree,  the  absence  of  the  limitations  to  ab- 
scess in  a healthy  person  being  marked  ; the 
pain  is  frequently  severe,  although  it  is  occa- 
sionally inconsiderable.  Unless  an  opening 
be  made  pretty  early,  and  not  unfrequently  in 
spite  of  every  precaution,  the  skin  ulcerates 
or  sloughs  freely  ; a large  cavity,  with  sloughy- 
looking  walls,  and  with  diseased  glands,  more 
or  less  disclosed,  is  now  laid  open ; granula- 
tions rise  feebly  and  irregularly,  ulcerating  or 
sloughing,  perhaps,  after  they  are  formed  ; the 
edges  of  the  aperture  may  continue  to  ulce- 
rate, and  look  picked  and  jagged  ; or  they 
may  ulcerate  in  one  direction  and  granulate 
in  another ; the  surrounding  cellular  mem- 
brane still  suppurates  irregularly  or  sloughs, 
so  that  sinuses  open  into  the  old  cavity,  or 
fresh  ulcerations  form  in  the  skin. 

A patient  in  this  state  is  exposed  to  phage- 
dffina  or  to  gangrene.  Any  thing  which 
tends  to  impair  his  powers  may  induce  the 
one  or  the  other  ; and  mercury,  especially, 
will  do  so.  But  sometimes  an  irritating  ap- 
plication has  the  same  effect.  The  vitality  of 
the  parts  appears  to  be  too  low  to  be  capa- 
ble of  any  great  and  sudden  increase  of 
action.  If  stimulated  to  that,  the  phagedaenic 
or  the  sloughing  process  is  the  consequence. 

I once  saw  a striking  instance  of  this.  A 
young  man  in  the  Lock  Hospital  had  a cachec- 
tic bubo,  ulcerated,  and  in  a chronic  state. 
The  house-surgeon  pared  the  edges  of  the 
ulcer.  Phagedaena  followed  ; it  spread  widely, 
and  deeplv  too  ; the  femoral  artery  was  laid 
bare,  it  ulcerated,  and  haemorrhage  ensued  ; 
fortunately,  assistance  was  at  hand,  and  the 
bleeding  was  restrained  by  pressure  ; wine 
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and  opium  were  poured  in,  and  the  man  was 
saved.  An  instructive  case,  which  would  have 
taught  any  one  who  witnessed  it,  to  beware 
of  meddling  much  with  buboes  of  this  cha- 
racter. 

The  more  usual  course  of  cachectic  bubo  is 
to  lapse  into  a chronic  state.  The  cavity  gra- 
nulates to  a certain  extent,  its  size  being  pro- 
portionally diminished ; but  the  granulations 
are  unhealthy,  dark,  imperfectly  organized, 
disappearing,  or  even  sloughing  readily  ; the 
gland  is  probably  still  diseased,  and  often  pal- 
pably is  so  ; the  discharge  is  thin,  copious, 
and  irritating  ; the  edges  of  the  sore,  either 
callous  or  ulcerating  fretfully  ; the  surround- 
ing skin  blueish  ; and  the  cellular  membrane 
thickened,  or  traversed  by  sinuses,  or  morbid 
in  some  other  fashion.  Such  a state  may  be 
well  termed  chronic,  for  even  with  the  most 
sedulous  and  well-directed  attention,  it  may 
persist  for  weeks,  or  even  months,  and,  with- 
out such  care,  its  duration  may  be  long  indeed. 
A man  was  received  into  the  Lock  Hospital, 
with  such  an  ulcerated  bubo  in  each  groin  ; 
the  sores  had  been  nearly  in  the  same  state 
for  a year  and  a quarter  before  his  admission, 
and,  after  the  lapse  of  five  months’  residence 
within  the  hospital,  we  could  not  congratulate 
ourselves  on  any  great  improvement.  He 
was,  I believe,  (for  I lost  sight  of  him,)  an 
in-patient  for  nearly  a year  before  he  could 
be  cured. 

But  cases  of  this  kind,  if  properly  managed, 
are  curable  sooner  or  later.  The  granulations 
put  on  a healthy  aspect ; the  diseased  struc- 
ture of  the  gland  is  quietly  absorbed,  or  re- 
moved by  instalments  of  ulceration  or  of 
sloughing,  or  the  gland  sloughs  away  bodily  ; 
the  diseased  cellular  membrane  is  similarly 
disposed  of ; the  sinuses  close,  or  are  laid  open  ; 
and  cicatrization  is  complete  at  last. 

I think  it  will  be  admitted,  that  these  forms 
of  bubo,  the  simple,  the  scrofulous,  and  the 
cachectic,  do  present  leading  characters  suffi- 
ciently distinctive  to  justify  their  separation. 
It  may  readily  be  conceded,  without  dero- 
gating from  the  general  utility  of  their  divi- 
sion, that,  in  the  endless  modifications  which 
we  witness,  of  constitution  and  disease,  these 
morbid  types  are  sometimes  blended  and 
confused. 

I have  hitherto  said  nothing  of  the  general 
symptoms,  for  they  require  little  notice.  In 
the  simple  bubo  they  will  be  more  or  less 
inflammatory,  and  such  as  wait  upon  active 
local  excitement.  In  the  scrofulous  and  the 
cachectic  buboes,  the  general  symptoms  repre- 
sent, of  course,  the  states  those  names  imply'. 
For  an  account  of  them,  I must  refer  the 
reader  to  the  particular  articles  which  treat  of 
them. 

Treatment. — If  the  multiplicity  of  remedies 
be  indicative  of  the  success  with  which  disease 
is  treated,  the  treatment  of  bubo  must,  be 
most  successful.  I fear,  however,  that  cura- 
bility and  the  number  of  methods  of  treat- 
ment are  too  often  in  an  inverse  ratio  to  each 
other.  It  has  been  wittily  remarked,  that 
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there  have  been  thousands  of  specifics  adver- 
tised for  hydrophobia,  but  only  one  or  two  for 
itch. 

As  much  of  the  complexity  in  the  treatment 
of  bubo  is  connected  with  that  form  ot  it 
which  accompanies  venereal  sores,  it  will  not 
be  necessary,  in  the  present  instance,  to  allude 
to  remedies  which  appear  to  refer  more  par- 
ticularly to  it.  They  can  be  discussed  more 
satisfactorily,  when  syphilitic  bubo  is  de- 
scribed. _ . 

The  treatment  of  bubo  is,  of  course,  divisi- 
ble into  general  and  local. 

The  general  treatment  must  necessarily 
vary  as  the  bubo  occurs  in  a healthy,  a scrofu- 
lous, or  a cachectic  habit.  When  the  bubo  is 
of  a healthy  character,  the  general  treatment 
is  simple  enough.  Rest,  low  living,  in 
the  inflammatory  stage,  aperients,  and  saline 
medicines  are  the  only  measures  that,  are 
usually  required.  Some  surgeons  have  recom- 
mended general  bleeding,  but  the  cases  which 
call  for  it  must  certainly  be  rare.  If  an  abscess 
forms  and  is  opened,  a more  generous  diet, 
the  cessation  of  antiphlogistic  discipline, 
tonic  medicines  combined  with  regulation  ot 
the  secretions,  and  in  some  cases  change  ot  air 
and  passive  exercise,  are  the  indications  to  be 
followed.  As  a general  rule,  rest  is  advisable 
before  suppuration  and  after  it.  I have,  how- 
ever, on  two  or  three  occasions,  seen  sinuses 
heal  under  exercise,  which  would  not  heal  with 
repose  ; this  is  unquestionably  the  exception. 

The  general  treatment  of  the  scrofulous 
bubo  and  the  cachectic,  is  the  same  as  that  ot 
other  scrofulous  and  cachectic  symptoms,  and 
will  be  amply  discussed  at  a future  opportunity. 
Perhaps,  however,  I may  be  permitted  to  ob- 
serve that,  in  the  scrofulous  bubo,  I have  found 
full  doses  of  the  liquor  potass®,  combined  with 
sarsaparilla,  of  most  benefit,  either  when  the 
glands  have  been  merely  indurated,  or  the 
suppuration  has  not  been  extensive.  The 
liquor  potass®,  if  given  in  quantity,  is  apt  to 
depress  persons  of  lax  fibre,  pale  complexion, 
and  weak  habit.  It  generally  agrees  better 
with  the  ruddy,  and  with  those  of  stout  make, 
and  phlegmatic  temperament.  As  a medicine, 
it  will  not  do  to  push  it  without  watching  its 
effects.  Steel,  in  its  various  forms,  is  on  the 
whole  most  applicable  when  suppuration  is  or 
has  been  abundant,  and  the  boggy  state  of  cellu- 
lar membrane  is  combined  with  diseased  glands, 
and  with  numerous  sinuses.  Iodine,  so  far  as 
I have  seen,  has  not  been  productive  of  such 
marked  advantage  as  the  liquor  potass®,  sar- 
saparilla, and  steel.  I he  iodide  of  potassium, 

however,  in  conjunction  more  especially  with 
sarsaparilla,  is  at  times  highly  beneficial.  It 
would  seem  to  exert  a more  decided  influence 
on  cachectic  ulcerations  and  diseases  of  the 
periosteum  and  bones,  than  on  scrofulous  af- 
fections of  the  glands.  1 he  cachectic  bubo 
demands  much  care  and  discrimination  in  its 
general  treatment.  But  as  the  subject  of  ca- 
chexia will  come  more  legitimately  before  us 
hereafter,  it  would  be  premature  to  discuss 
it  at  present. 


Local  treatment. — This  will  vary  materially, 
as  the  bubo  is  in  its  first,  or  formative 
stao'e  ; in  that  of  induration  ; of  suppuration  ; 
or  of  ulceration.  And  the  kind  of  bubo,  whe- 
ther simple,  scrofulous,  or  cachectic,  will  also 
tend  to  modify  it. 

When  we  find  a bubo  in  its  first  stage,  w® 
are  naturally  anxious  to  promote  resolution, 
and,  generally  speaking,  the  attempt  is  per- 
severed in  until  it  succeed,  or  it  is  clear  that 
suppuration  is  occurring. 

If  the  tenderness  is  considerable,  leeches 
should  be  applied,  to  the  number  of  ten  or 
twelve,  or  more,  and  the  bleeding  from  the 
bites  should  be  encouraged.  I have  thought 
that  leeches  were  of  more  benefit,  when 
placed  around  than  on  the  inflamed  glands. 
The  leeches  may  be  repeated,  if  the  inflam- 
mation continues,  or  augments,  and  if  they 
seem  to  be  of  service  ; for  sometimes  they 
aggravate  the  tenderness  and  swelling,  and 
obviously  disagree1.  In  scrofulous  and  ca- 
chectic patients,  leeches  must  be  used  more 
sparingly,  or  even  avoided  altogether.  The 
amount  of  leeching  may  be  regulated  by  the 
quantum  of  constitutional  vigour,  of  local  in- 
flammation, and  of  benefit  derived  from  the 
first  experiments. 

So  soon  as  the  bleeding  from  the  leech- 
bites  ceases,  or,  in  slighter  cases,  when  leeches 
are  not  called  for,  evaporating  lotions  are, 
generally,  the  best  applications.  The  most 
eligible  form  of  evaporating  lotion  is  one  com- 
posed of  the  liquor  plumbi,  some  spirit,  and 
water.  This  should  be  used  in  the  most 
effectual  manner  possible  '2.  Cold  applications, 
however,  disagree  with  some  persons,  and 
more  particularly  with  the  scrofulous  and  the 
cachectic.  Hot  fomentations,  or  a poultice, 
suit  them  better,  and  not'only  are  more  grate- 
ful, but  more  effectually  favour  resolution. 

These  means  prove  successful  in  the  majo- 
rity  of  instances.  But  they  occasionally  tail, 
and  suppuration  seems  impending.  Under 
these  circumstances,  other  measures  have  been 
more  or  less  recommended.  These  essentially 
consist  in  exciting  irritation  on  the  surface. 
This  may  be  done,  and,  I believe/  is  best 
done,  by  a blister,  either  in  its  ordinary  form, 
or  in  tfiat  of  the  liquor  lytt®.  I have,  on 
several  occasions,  seen  a bubo  apparently  cer- 
tain to  suppurate,  resolved  by  one  or  two 
blisters.  The  nitrate  of  silver  has  been  used 
for  the  same  purpose,  by  the  late  Dr.  Wallace, 
of  Dublin— and  the  sulphate  of  copper,  the 
chloride  of  zinc,  the  tincture  of  iodine,  the  bi- 
chloride of  mercury,  &c.,  have  been  employed 
with  the  same  view.  When  I come  to  syphi- 
litic bubo,  I shall  detail  these  methods  more 


1 It  lias  been  recommended  to  employ  what  iscallec 
■ permanent  leeching,”  that  is,  relays  of  leeches,  a 
resh  set  being  applied,  so  soon  as  the  bleeding  r°m 
lie  previous  set  begins  to  flag.  In  this  way,  >e 
eechcs  are  kept  at  work  for  twelve  hours,  or  more 
temcdics  of  this  description  are  more  easily  manage 
n hospitals  than  in  private  practice. 

3 Many  other  refrigerating  lotions,  and  even  ic  , 
lave  been  employed. 
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fully,  their  advocates  having  mainly  directed 
them  against  that  form  of  the  complaint '. 

Supposing  resolution  not  accomplished,  the 
bubo  may  pass  into  the  indurated  state,  or  it 
may  decidedly  suppurate. 

And  first,  let  me  speak  of  the  local  treat- 
ment of  the  stage  of  induration.  A bubo  may 
almost  commence  with  this,  the  inflammation 
having  been  too  inconsiderable  to  deserve 
| attention.  Leeches  and  cold  lotions  are 
I generally  useless,  or  worse.  Warm  applica- 
tions, more  particularly  poultices,  are  occa- 
| sionally  beneficial,  and  a chronic  bubo  will 
| now  and  then  subside  under  incessant  poul- 
| ticing,  which  has  resisted  more  active  mea- 
; sures.  Perhaps  what  are  called  discutient 
plaisters,  act  more  by  maintaining  warmth  and 
moisture  than  by  any  more  recondite  virtues  ; 

! and  the  mercurial  plaister,  the  iodine  plaister, 

! the  emplastrum  ammoniaci  cum  hydrargyro, 
j have  all  had  their  patrons,  and  have  all  been 
of  service.  Stimulating  liniments  and  oint- 
ments, such  as  the  ointment  of  the  iodide  of 
potassium,  of  mercury,  of  the  tartar  emetic  in 
I a weak  form,  may  be  resorted  to.  And  de- 
cided irritation  of  the  surface  by  the  tincture 
I of  iodine,  by  the  nitrate  of  silver,  by  blisters, 
i &c.,  is  frequently  very  desirable  'K 

So  far  as  my  own  observation  has  gone,  the 
best  method  of  treatment  has  consisted  in 
| counter-irritation,  succeeded  by  the  iodide  of 
potassium,  or  mercurial  ointment,  and,  by  the 
application,  at  last,  of  some  plaister  spread 
1 on  very  thick,  soft  leather. 

The  indicated  bubo  has  been  treated  by 
! compression.  I have  tried,  and  seen  it  tried — 
sometimes  with  advantage,  often  with  none,  in 
one  or  two  instances  with  bad  effect.  It  is 
not  very  easy  to  apply  compression  well.  It 
is  apt  to  be  laid  on  too  much  or  too  little,  and 
the  patient  does  not  relish  the  restraint.  Com- 
pression is  probably  one  of  the  many  remedies 
that  has  been  over-praised. 

Compression  has  been  also  recommended  in 
the  first  stage  of  bubo,  even  though  some  little 
inflammation  be  present.  M.  Ricord,  I believe, 
is  the  principal  patron  of  it.  He  founds  the 
practice  on  the  fact  to  which  I have  before  al- 
luded, that  bubo  seldom  occurs  on  the  side  on 
which  a truss  is  worn.  But,  granting  this,  it 
| does  not  follow,  that,  because  compression 
may  prevent  the  occurrence  of  inflammatory 
swelling,  it  will  therefore  remove  it  when  it  has 
j occurred.  The  phenomena  of  inflammation 
under  fasciae,  rather  lead  to  the  contrary  con- 
[ elusion.  I must  admit,  however,  that  I have 
1 110  experience  of  compression  in  such  a case. 

Some  French  writers,  MM.  Cullerier, 
Ratier,  Ricord,  and  others,  speak  of  “ scir- 

1 In  the  interim,  I would  strongly  recommend  to 
I the  reader,  Mr.  Parker’s  work  on  the  Modern  Treat- 
| ment  of  Syphilitic  Diseases.  It  gives  an  excellent 
I view  of  the  practice  of  the  French  school,  and  is  written 
with  care  and  judgment. 

a I have  found  the  following  useful  on  this  and 
similar  occasions  : — ft  ung.  hyd.  fortioris,  Ji  — Ant. 
Potassio-tart.  3i — Iodinii,  gr.  x.  ad  xv.  M.  ft.  un- 
guentum.  To  be  rubbed  in  night  and  morning,  until 
it  produces  a sero-pvirulent  discharge  from  the  surface. 


rhous”  induration  of  the  inguinal  glands,  as  if 
it  were  a common  consequence  of  bubo.  But 
the  term,  scirrhus,  must  be  loosely  understood 
to  warrant  any  such  statement.  True  scirrhus 
is  rare  indeed,  as  a result  of  inflammation  of  the 
glands  in  question. 

In  spite  of  all  that  we  can  do,  indurated 
bubo  will  occasionally  remain  for  a great  length 
of  time,  and,  from  some  fresh  source  of  irrita- 
tion, inflame  again  and  suppurate.  Suppura- 
tion, in  such  a case,  is  far  from  undesirable,  and 
the  surgeon  may  do  his  best  to  promote  it. 
A blister  will  sometimes  flog  up  the  indolent 
action,  and  determine  the  formation  of  pus. 

Local  Treatment  of  suppurating  Bubo. — 
When  resolution  is  clearly  unattainable,  the 
best  plan  is  to  accelerate  suppuration.  The 
blister,  which,  perhaps  has  been  applied  with 
the  view  of  dispersing  the  enlargement,  will 
generally,  if  it  fails  in  that,  expedite,  and,  I 
think,  limit  the  suppurating  process.  We  must 
then  resort  to  fomentations,  and  poultices  of 
linseed  meal,  the  oftener  applied,  and  the 
hotter,  the  better.  Suppuration  advances, 
more  quickly  in  the  strong  and  the  cachectic, 
more  slowly  in  the  scrofulous ; and  it  becomes 
a question,  and  a much  disputed  one,  how  the 
abscess  shall  be  opened.  The  following  are 
the  points  which  require  consideration  : — 1st, 
Is  it  better  to  make  an  artificial,  or  to  wait  for 
a natural  opening?  2,  Is  an  opening  by  a 
cutting  instrument,  or  one  by  caustic  prefer- 
able ? 3,  Shall  we  practise  an  early  opening 

or  a late,  a small  or  a free  one  ? 

1 . As  a general  rule,  surgeons  are  agreed 
on  the  impropriety  of  allowing  the  abscess  to 
give  way  spontaneously.  It  is,  therefore,  un- 
necessary to  dilate  on  the  disadvantages  of 
that.  But  there  are  cases  in  w'hich,  I believe, 
the  rule  may  be  broken  through  with  benefit. 
In  the  scrofulous  bubo,  where  small  foci  of 
suppuration  are  often  forming,  and  the  cellu- 
lar membrane  is  a good  deal  implicated,  the 
case  often  does  better  without  the  lancet  than 
with  it.  The  frequent  incisions  worry  the 
patient,  and  seem  to  irritate  the  skin.  I would 
not  be  understood  to  say,  that,  in  the  scrofu- 
lous bubo,  the  abscess  ought  never  to  be 
opened,  but  merely  that  the  small  collections 
that  go  on  forming  for  a length  of  time,  are 
frequently  best  let  alone,  and  the  same  caution 
will  now  and  then  apply  to  the  cachectic 
bubo. 

2.  There  are  few  cases'  in  which  an  opening 
by  caustic  is  advisable,  or  even  justifiable.  If 
the  skin  is  not  extensively  thinned,  no  reason- 
able pretext  can  be  urged  for  caustic  ; and  if 
it  is,  the  surgeon  must  be  ill-acquainted  with 
the  resources  of  either  nature  or  art,  who 
pronounces  it  irrecoverable.  If  a judicious 
opening  relieves  all  tension,  and  properly  eva- 
cuates the  matter,  the  thin  blue  skin,  even  of 
the  cachectic  bubo  (for  few  would  dream  of 
employing  caustic  in  the  simple  or  the  scrofu- 
lous varieties),  will  revive  marvellously  under 
generous  diet,  and  stimulants,  and  tonics,  ac- 
companied with  appropriate  local  manage- 
ment. 
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It  would,  perhaps,  be  going'  too  far  to  say, 
that  the  opening  a bubo  by  caustic  is  never 
proper,  but  certainly  it  is  very  seldom  so.  Pain- 
ful in  its  use,  it  destroys  skin  which,  in  all 
probability,  might  by  other  means  have  been 
preserved.  Nor  can  it  be  looked  on  as  abso- 
lutely safe,  for  in  states  of  system  predisposed 
to  phagedsena,  which  the  cachectic  are,  the 
irritation  excited  by  the  potassa  fusa,  or  by  any 
other  strong  escharotic,  might  give  birth  to 
that  formidable  affection. 

3.  Early  openings  and  late  ones,  small  and 
large  ones,  have  each  in  turn  had  their  advo- 
cates. 

I confess  that  my  predilections  are  rather  for 
early  openings.  Even  in  the  stage  which  pre- 
cedes the  perfect  formation  of  pus,  and  its  col- 
lection into  a single  cavity,  a moderately  free 
opening  has  frequently  appeared  tome  to  check 
the  progress  of  the  bubo,  and  materially  limit 
its  extent.  And  several  considerations  seem  to 
be  in  favour  of  this  opinion  ; for,  if  the  bubo 
depend  upon  a single  gland,  it  is  difficult  to 
understand  what  objection  can  lie  against  an 
early  incision,  one  that  only  anticipates  what 
must  come  a little  later  ; and,  on  the  other 
hand,  if  several  glands  are  affected,  to  delay 
operating  would  be  to  offer  a premium  on  a 
large  abscess,  a troublesome  sore,  and  a pro- 
tracted cure,  when  two  or  three  small  inci- 
sions might  economise  both  skin  and  time. 
Of  course  there  is  a medium  in  this,  as  in  all 
things,  hard  to  hit  upon  paper,  and  deter- 
mined only  by  that  practical  experience  and 
observation,  for  which  no  rules  can  be  given, 
and  which  no  directions  can  create.  But  if, 
in  enlargement  of  a single  gland,  there  is  a 
part  of  fair  dimensions  with  evident  fluctua- 
tion ; or  if,  in  enlargement  of  several  glands, 
there  be  more  than  one  such,  too  widely  sepa- 
rated to  become  easily  confluent,  I would  ad- 
vise, and  have  never  seen  cause  to  regret  an 
opening.  By  delaying  this  too  long,  the  ab- 
scess, which  is  partly  formed  at  the  cellular 
tissue’s  expense,  is  apt  to  become  unnecessa- 
rily large,  integument  is  endangered,  and  the 
subsequent  reparative  stages  are  protracted. 

In  the  scrofulous  bubo  we  need  not  be  in 
any  hurry  to  operate.  The  amount  of  sup- 
puration is  seldom  so  great  as  it  seems,  and 
extensive  swelling  and  redness  often  end  in 
a very  small  abscess  indeed.  I have  already 
observed  that  nature  may  frequently,  in  this 
form  of  the  affection,  be  left  very  much  to 
herself. 

The  dispute  on  the  superior  eligibility  of  a 
large  opening  or  a small  one,  is  settled  in  a 
great  measure  by  the  settlement  of  that  on 
an  early  opening  or  a late  one.  If  we  make 
an  early  opening,  we  cannot  well,  or,  at  all 
events,  we  need  not  make  a large  one  ; and, 
if  we  make  a late  opening,  it  would  be  absurd 
to  make  a small  one.  On  this  point,  there- 
fore, I may  be  excused  from  dilating.  But 
the  mode  of  making  the  incision  deserves  a 
little  more  attention  notwithstanding.  It  has 
appeared  to  me  that  something  has  been 
gained  by  attending  to  the  following  circum- 


stances : — First,  to  make  the  puncture  in  as 
dependent  a part  as  possible  of  the  general 
or  particular  cavity  laid  open  ; secondly,  so  to 
direct  the  incision  that  the  necessary  move- 
ments of  the  limb  may  not  pull  the  edges 
asunder ; if  the  abscess  is  very  small,  a ver- 
tical incision  answers  best ; if  larger,  it  should 
be  oblique,  forming  an  angle  of  forty  degrees, 
or  thereabouts,  with  the  ligament  of  Poupart. 

It  not  unfrequently  happens,  that  a cavity 
of  some  size  presents,  as  it  were,  two  cham- 
bers, connected  by  a more  constricted  por- 
tion. The  skin  is  thin,  and  an  opening  is 
necessary  in  two  places,  separated  by  a greater 
or  less  interval  from  one  another.  The  in- 
termediate part  of  the  cavity  does  not  close 
with  readiness,  and  it  may  be  requisite  at  a 
later  period  to  lay  the  two  openings  into  one. 
But  I have  often  gained  time,  and  saved  skin, 
by  passing  a seton  of  calico  or  linen  rag,  in 
the  first  instance,  from  one  opening  to  the 
other.  This  plan  commonly  answers  very  well; 
if  it  fails,  we  can  but  throw  the  two  openings 
into  one  at  last. 

I have  applied  the  seton  to  the  treatment 
of  a large  cavity,  and  with  very  good  results. 
A small  vertical  incision  may  be  made  at  the 
inferior  and  pubic  confine,  and  another  on  the 
opposite  side.  A seton  may  then  be  passed 
from  one  to  the  other.  Granulations  fill  the 
cavity,  and  the  skin  between  the  punctures  is 
preserved.  This  method  is  to  be  preferred 
where  the  patient  is  anxious  to  avoid  a large 
scar,  or  where,  from  the  size  of  the  cavity,  we 
are  unwilling  to  sacrifice  skin.  Of  course  the 
seton  tape  is  merely  passed  from  the  one 
opening  to  the  other,  not  tied  so  tight  as  to 
cut  through  the  integument. 

In  the  cachectic  bubo  the  incisions  must 
often  be  more  free  than  in  the  other  forms ; 
the  cavity  being  larger,  and  the  skin  more 
undermined.  The  surgeon  should,  on  this 
account,  take  care  not  to  wait  too  long  before 
he  has  recourse  to  the  knife. 

After  the  opening,  fomentations  and  poul- 
tices should  be  employed  as  before,  until  gra- 
nulations have  freely  sprung  up.  Stimulating 
injections  should  then  be  made  use  of ; and, 
if  the  cavity  is  shallow  and  secretes  little,  the 
water  dressing,  so  warmly  patronised  by 
many  surgeons  of  the  present  day,  will  agree. 
But,  although  it  is  not  the  fashion  to  praise 
poultices,  I must  confess  that  I have  seen,  or 
thought  that  I have  seen  them  agree  as  well 
as  other  applications,  if  not  better.  A light 
bread  poultice,  made  with  a solution  of  the 
chloride  of  lime  or  sulphate  of  zinc,  instead  ot 
with  plain  water,  and  enclosed  in  a muslin  hag, 
can  be  bound  gently,  or  hung,  against  the 
aperture,  and  keeps  it  moist  and  open.  In- 
jections, or  the  lunar  caustic,  stimulate,  at  the 
same  time,  the  granulations  within  ; and,  un- 
der this  plan,  as  much  progress  is  made  as 
under  any  other,  if  indeed  there  is  not  more. 

The  scrofulous  bubo,  in  the  stage  of  suppu- 
ration, may  sometimes  be  beneficially  treated 
by  compression.  But  care  must  be  taken  not 
to  block  up  any  openings  ; and  compression  in 
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most  cases  of  subcutaneous  suppuration  is  a 
two-edged  sword.  It  does  harm  as  often  as 
good  ; so,  at  least,  it  has  seemed  to  me.  I 
have  seen  benefit  in  the  scrofulous  bubo  from 
the  sulphate  of  zinc  poultice,  from  the  goulard 
poultice,  and  from  cloths  saturated  with  the 
solution  of  chloride  of  lime  or  of  sulphate  of 
zinc,  applied  to  the  groin,  covered  with  oiled 
silk,  and  held  on  by  a light  bandage. 

The  cachectic  bubo,  when  the  opening  in 
the  skin  is  large,  the  cavity  exposed  freely, 
and  its  surface  irritable,  is  best  treated  by  ttie 
carrot  poultice,  or  the  poultice  of  bread  and 
aqueous  solution  of  opium.  If  the  parts  are 
simply  languid,  the  stimulating  applications, 
such  as  the  compound  tincture  of  benzoin,  the 
balsams,  the  melted  compound  elemic  oint- 
ment, &c.  may  be  poured  in,  while  poultices 
are  still  kept  on  ; but  if  the  parts  are  irrita- 
ble, stimulants  are  apt  to  disagree,  and  the 
aqueous  solution  of  opium  or  belladonna  an- 
swers best. 

When  ulcerations  have  supplanted  the  ab- 
scess, and  its  opening,  they  must  be  treated  in 
accordance  with  the  principles  which  regulate 
our  management  of  ulcers  in  their  various 
forms.  It  would  be  out  of  place  to  enter 
upon  these  at  present. 

Local  treatment  of  sinuses. — If  these  are  im- 
mediately beneath  the  skin,  and  of  moderate 
extent,  the  simplest  plan  is  to  lay  them  open. 
But  if  very  long,  a seton  is  preferable  ; or 
they  may  be  incised  to  a convenient  extent, 
and  a seton  passed  through  the  remainder  l. 
If  a sinus  passes  deep,  as  it  sometimes  will,  it 
cannot  be  laid  open  properly.  Injections  of 
a very  strong  solution  of  the  nitrate  of  silver, 
or,  as  Sir  Benjamin  Brodie  has  advised,  the 
introduction  of  a probe,  coated  with  a thin 
film  of  it,  or  a bougie  smeared  with  the 
nitrate  of  silver  ointment,  have  all  been  found 
to  succeed. 

But  a sinus  will  often  lead  to  a diseased 
gland,  or  to  altered  cellular  tissue.  It  is 
generally  useless  attempting  to  heal  a sinus  of 
this  sort,  and  it  would  be  worse  than  useless 
it  we  could  heal  it,  for  fresh  suppuration 
would  ensue.  When  the  gland  or  the  cellu- 
lar membrane  is  removed,  or  recovers  itself, 
the  sinus  will  do  well  under  the  ordinary 
remedies. 

Local  treatment  of  diseased  gland. — It  is  in 
the  scrofulous  and  cachectic  buboes  that  a 
portion,  which  is  common,  or  the  whole,  which 
is  rare,  of  a gland  will  fall  into  a morbid  state, 
and  will  be  hardly  able,  if  at  all,  to  regain 
its  natural  organization.  Such  glands  may  be 
seen  in  the  shape  of  pale-coloured  projections 
at  the  bottom  of  suppurating  cavities,  or  the 
cavity  may  be  partly  formed  at  their  expense, 
or,  lastly,  such  a gland  may  form  the  termi- 

1  If  a sinus  runs  down,  as  it  often  docs,  in  the  com- 
missure of  the  thigh  and  perineum,  the  surgeon  should 
hesitate  before  he  lays  it  open.  I have,  more  than 
once,  seen  a most  troublesome  line  ot  ulceration  from 
its  division.  Nor  is  it  needed.  An  opening  at  the 
bottom  of  the  sinus  and  a seton  prove  sufficient. 


nation  of  a sinus.  Sometimes,  at  the  bottom 
of  a cavity  an  entire  gland  is  so  disorgan- 
ized that  it  sloughs  away,  or  may  be  pulled 
away,  but  more  frequently  it  is  firmly  fixed, 
and  either  bits  only  are  separated,  or,  what  is 
quite  as  frequent,  the  gland  gradually  regains 
its  normal  state. 

Formerly  these  glands  got  very  rough  usage. 
They  were  rubbed  with  potassa  fusa,  or  cut 
out,  or  had  troches  thrust  into  them,  all  very 
objectionable  proceedings,  evincing  a disre- 
gard of  the  natural  resources  of  the  system, 
and  the  offspring  of  bad  general  treatment. 
Under  the  employment  of  tonics  generally, 
and  of  poultices  with  moderately  stimulating 
applications  locally,  these  glands  in  time  re- 
cover themselves,  and  in  a shorter  time,  too, 
and  with  less  hazard  than  if  they  were  offi- 
ciously meddled  with.  If  a gland  lies  loose, 
it  is  well  to  remove  it,  or  if  a piece  of  it 
forms  an  obvious  slough,  that  may  be  ab- 
stracted too.  But  beyond  this  the  surgeon 
should  be  chary  of  venturing. 

If  the  cellular  tissue  is  decidedly  diseased, 
an  incision  should  be  made  into  it,  and  the 
slough,  if  there  be  any,  got  out.  If  there  is 
no  actual  slough,  the  usual  dressings  will  in- 
duce more  healthy  action. 

I believe  that  all  the  more  important  cir- 
cumstances connected  with  bubo,  not  de- 
pendent on  the  absorption  of  a specific  poison, 
will  be  found  in  the  preceding  article.  This 
plan  of  viewing  it  in  a more  insulated  manner 
than  is  generally  done,  is  calculated  to  exert 
a beneficial  influence  upon  our  practice  ; for 
many,  if  I may  be  allowed  to  say  so,  are  too 
prone  to  look  on  bubo  as  a syphilitic  symp- 
tom, and  the  common  ideas  with  regard  to 
“ sympathetic  bubo,”  are,  to  say  the  least  of 
them,  vague.  When  syphilis  comes  before  the 
reader,  he  will  find  such  a notice  of  the  bubo 
dependent  on  that  morbid  poison,  as  will  put 
him  in  possession  of  what  is  known  upon 
the  subject. 

( Henry  James  Johnson .) 

BUBONCELE,  from  (3ovf3d>v , the  groin, 
and  y?;Xr},  tumour,  Inguinal  Hernia,  or  Rup- 
ture, Eng.,  Leislenbruch,  Ger.  The  tumour 
while  confined  to  the  groin  is  so  named,  and 
owing  to  the  greater  size  of  the  inguinal  canal 
in  the  male,  is  much  more  frequent  in  that 
sex.  If  the  rupture  descends  into  the  scro- 
tum, it  takes  the  name  of  scrotal  hernia.  See 
Hernia. 

BUNYON,  See  Burs.®  Mucosae. 

BURNS  and  SCALDS  (Burn,  Goth. 
Bnnnan,  A.  S.  Bcrnan,  byrnan;  Dut.  Berrien, 
burnen ; Germ.  Brennen ; Sw.  Braenne ; Fr. 
bruler  ; It.  bruciare  ; Lat.  urere  ; Gr,  Kano. — 
Scald,  Fr.  Eschauder,  from  the  It.  Scalddre, 
calida  urere,  q.  d.  excalidare,  to  burn  with  hot 
(water).  By  burn  or  scald  is  signified  every 
lesion,  more  or  less  considerable,  produced 
upon  a living  part  by  the  influence  of  elevated 
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temperature  ; the  former  implying  the  action 
of  dry,  the  latter  that  of  humid  heat. 

The  living  tissues  are  variously  affected  by 
the  influence  of  caloric.  If  that  be  moderate 
in  degree,  an  equilibrium  may  be  established 
without  inconvenience.  A genial  warmth  is 
felt,  whence  follows  a mild  reaction,  rather 
favourable  than  otherwise  to  a healthful  con- 
dition. Should  the  heat  be  more  intense,  the 
sensation  occasioned  by  it  ceases  to  be  plea- 
surable, nay  amounts  to  positive  pain.  If 
still  more  excessive,  it  penetrates  the  tissues, 
elevating  their  temperature,  and  changing 
their  organic  relations.  Nature,  in  order  to 
counteract  an  elevation  of  temperature  in- 
compatible with  their  integrity,  directs  an 
afflux  of  fluids  from  all  sides  towards  the  cen- 
tre of  irritation.  In  other  words  the  follow- 
ing physiological  phenomena  ensue — attenua- 
tion of  the  circulating  media,  dilatation  of  the 
minute  vessels,  and  a modified  state  of  the  lo- 
cal irritability,  which,  under  ordinary  circum- 
stances, resists  the  circulation  of  red  blood  in 
the  white  vessels.  The  blood  thus  impelled 
into  those  delicate  tubes,  by  the  stimulus  of 
caloric,  becomes  slower  and  slower  in  its 
course,  till  it  stops.  We  have,  therefore, 
stasis,  redness,  swelling,  and,  from  compression 
of  the  nervous  web,  pain  is  developed.  These 
together  constitute  inflammatory  irritation. 
When  the  action  is  prolonged,  or  exalted,  the 
animal  tissues  being,  from  their  organization, 
no  longer  capable  of  tolerating  its  influence, 
give  way.  The  force  of  cohesion  is  weak- 
ened, the  living  resistance  destroyed,  and 
vitality  annihilated.  New  combinations  are 
formed  between  the  organic  elements.  Thus 
sphacelus  results. 

In  the  present  article  we  can  consider 
only  the  results  of  the  influence  of  heat  on 
the  vital  textures,  without  noticing  the  con- 
generous effects  produced  by  various  chemical 
substances.  These,  while  they  corrode  and 
penetrate  the  tissues,  effect  their  decompo- 
sition in  a different  way.  The  remarkable 
facts  concerning  spontaneous  combustion  of 
the  human  body,  we  shall  not  discuss  at  pre- 
sent, as  we  conceive  them  to  be  fair  matter 
for  separate  consideration. 

The  effects  of  concentrated  caloric  are  nearly 
the  same  whether  transmitted  by  radiation  or 
immediate  contact.  That  is,  whether  the  living 
tissue  be  removed  to  a certain  distance  from, 
or  placed  in  direct  communication  with,  the 
hot  body.  We  rarely  find,  however,  as  M. 
Begin  1 observes,  that  radiant  heat,  what- 
ever be  its  intensity  or  violence,  if  emanat- 
ing from  a remote  source,  occasions  severe 
burning  ; because  the  subject  speedily  roused 
to  a sense  of  impending  danger,  by  the  pain 
produced,  is  naturally  led  to  withdraw  himself 
from  its  influence,  ere  any  extensive  mischief 
can  arise.  Dupuytren  asserts,  indeed,  that 
insolation,  especially  in  tropical  climates,  is 

1 Article  Brulurc  in  Piet,  tie  Medecine  et  Cliirur- 
gie  Pratique.  Paris,  1830. 


fraught  with  imminent  peril,  by  its  causing 
high  inflammation,  followed  by  gangrene,  and 
proving  fatal  on  the  fourth  or  fifth  day.  It 
appears  to  us,  however,  that  considerable 
weight  is  to  be  attached  to  the  peculiar 
influence  of  climate,  in  calling  into  existence 
and  activity  morbid  predisposition.  It  is 
abundantly  demonstrated,  that  under  certain 
circumstances,  not  easily  explained,  the  most 
trivial  injuries  induce  inflammatory  disease, 
equally  alarming  from  the  intensity  of  its 
symptoms,  and  the  rapidity  of  its  course.  The 
consequences  of  insolation  shall  be  subse- 
quently described. 

If,  generally  speaking,  the  local  effects  of 
irradiation  are  inconsiderable,  far  different  are 
these  in  the  case  of  flame  ; which  is  remark- 
able not  only  for  its  suddenness  of  action,  but 
likewise  for  its  causing  the  parts  it  attacks  to 
contribute  to  the  process  of  combustion. 
Thus  animal  matter,  exposed  to  its  scorching 
influence,  parting  with  its  water,  becomes 
dry  and  parched,  assumes  a crisp,  coriaceous 
consistence,  and  emitting  a crackling  sound, 
is  promptly  consumed.  While  the  work  of 
dissolution  is  going  on,  empyreumatic  oils, 
and  inflammable  gaseous  compounds,  are  gene- 
rated. The  flame,  thus  supplied  with  fresh 
fuel,  augments  in  violence,  and  pursues  fur- 
ther and  further  its  ravages.  Every  one 
knows  with  what  prodigious,  and  often  fatal 
rapidity,  clothes,  particularly  bed-clothes, 
burn.  In  this  manner,  the  entire  surface  of 
the  body  is  frequently  reduced  to  an  incine- 
rated crust,  especially  in  the  instance  of  help- 
less infants,  or  of  individuals  labouring  under 
the  stupor  of  intoxication,  or  the  coma  of 
apoplexy. 

The  fleeting  burst  of  flame,  evolved  from 
the  combustion  of  inflammable  gases,  as  the 
sub-carburetted  or  sulphuretted  hydrogen, 
pent  up  in  close  chambers  ; from  the  vapours 
of  alcohol,  ether,  naphtha ; from  the  defla- 
gration of  gunpowder,  gives  rise  to  burns,  not 
merely  serious  from  their  extent,  but  ofttimes 
from  their  depth. 

Certain  highly  combustible  substances,  such 
as  phosphorus,  sulphur,  potassium,  resins, 
which  pass  into  fusion,  and  at  the  same 
time  undergo  chemical  changes,  occasion 
very  severe  injuries.  The  pain  caused  by 
burning  potassium  is  extreme,  as  it  combines 
the  energies  of  the  actual  and  potential 
cautery. 

But  of  all  the  causes  of  burns,  one  of  the 
most  efficient  is  the  direct  contact  with  the 
living  tissue  of  heated  substances.  The  se- 
verity of  lesion  depends  on  the  following  cir- 
cumstances— the  nature  of  the  agent,  whether 
solid  or  liquid — the  quantity  of  free  caloric  it 
contains — the  duration  of  application — -and  the 
part  of  the  body  involved.  The  promptitude, 
intensity,  and  profoundness  of  the  impression 
produced,  is  directly  as  the  temperature  of  the 
medium  on  the  one  hand,  and  as  its  capacity 
of  disengaging,  conducting,  and  transmitting 
caloric,  on  the  other. 
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Mary  intelligent  writers  on  this  subject 
have  erred,  in  entertaining  the  opinion,  that 
the  intensity  of  the  lesion  is  proportionate  to 
the  relative  capacity  of  the  agent  for  heat. 
The  principle  is  in  direct  contradiction  to 
facts.  Thus,  for  example,  it  is  proved  by  ex- 
perience, that  a mass  of  copper,  under  like 
circumstances,  will  occasion  a more  severe 
burn  than  a mass  of  iron.  Yet  iron  possesses 
a greater  specific  heat  than  copper,  in  the 
ratio  of  1 1 to  9 ; wherefore,  according  to  their 
hypothesis,  the  iron  should  be  the  more  ener- 
getic of  the  two,  which  is  not  the  case. 

The  true  explanation  of  this  apparently 
unaccountable  phenomenon,  can  only  be  de- 
duced from  the  circumstance,  that  different 
substances  have  different  powers  of  conducting 
heat.  And  on  referring  to  the  ingenious  and 
accurate  researches  of  Richmann  and  Ingen- 
hausz,  since  confirmed  by  Despretz  and  others, 
it  will  be  seen  that  as  regards  this  physical 
property,  copper  stands  to  iron  in  the  ratio  of 
8 to  3 >. 

It  is  therefore  to  the  density,  on  the  one 
hand,  to  the  conducting  power,  and  consequent 
facility  of  transmission,  on  the  other,  that  we 
are  to  ascribe  the  variations  evinced  by  diffe- 
rent substances,  in  abandoning  their  heat  to 
the  bodies  with  which  they  come  in  contact. 

Solids,  especially  the  metals,  from  their 
superior  density,  and  great  conducting  power, 
produce  instantaneously  deep  and  extensive 
burns.  The  thermometric  elevation  is,  how- 
ever, of  necessity,  the  most  important  ele- 
ment ; hence  the  burn  occasioned  by  iron,  at 
a dull  red  heat,  is  superficial,  compared  to  that, 
produced  by  the  same  metal  at  incandescence. 

Liquids  being  of  variable  density  and  tem- 
peratures, occasion  scalds,  more  or  less  grave. 
Thus  fixed  oils,  melted  tallow,  rich  soups, 
concentrated  saline  solutions,  act  with  more 
energy  than  boiling  water  ; whilst  ether,  alco- 
hol, caoutchoucine,  from  their  great  vola- 
tility, produce,  if  any,  merely  superficial  scalds. 
We  must,  however,  hold  in  mind  a circum- 
stance, which  tends  to  render  the  action  of  the 
former  class  of  agents  more  violent  than  that 
of  water,  independently  of  elevated  tempera- 
ture ; namely,  their  natural  tendency  to  ad- 
here to  the  skin,  over  which  the  latter  merely 
glides  ; for  a burn  or  scald  is  profound  in  pro- 
portion as  the  contact  of  the  agent  producing 
it  is  abiding. 

Since  pain  is  developed  under  the  influence 
of  innervation,  it  is  manifest  that  that  which 
accompanies  an  injury  from  burn  will  be  pro- 
portional rather  to  the  imperfection  or  slow- 
ness of  its  accomplishment,  than  to  its  amount, 
or  the  number  of  parts  interested.  Hence, 
the  greater  the  rapidity  of  the  act  of  disorga- 
nization, the  less  does  the  patient  suffer. 
The  remarkable  instance  related  by  Chesel- 
den,  of  the  person  who  had  his  arm  suddetdy 
wrenched  from  the  trunk  by  mechanical  vio- 

1 See  Dcsprctz’s  Table  in  Dr.  Urn’s  Dictionary  of 
Chemistry,  article  “ Caloric,”  p.  2(>2. 


lence,  and,  unconscious  of  pain,  was  not  aware 
at  first  of  what  had  befallen  him.  confirms  the 
inference  just  drawn.  Dupuytren  has  fur- 
nished a somewhat  parallel  case,  where  a like 
apathy  was  evinced  under  a hardly  less  grievous 
injury.  A young  man,  while  walking  across  a 
foundry,  inadvertently  placed  his  foot  in  the 
channel  destined  to  convey  away  the  fused 
metal.  The  molten  current  rushing  suddenly' 
forth,  enveloped  his  limb  in  part,  and  he  with- 
drew it  bereft  of  the  foot  and  lower  portion 
of  the  leg.  He  expressed  himself  as  having 
scarcely  experienced  any  pain  whatever  ; and 
some  time  elapsed  ere  he  was  conscious  of  the 
mutilation  to  which  he  had  been  subjected. 

Burns  are  more  grave  when  they  occupy 
surfaces  usually  protected  by  dress,  and 
where  the  epidermis  is  thin  and  delicate,  as 
the  neck,  breast,  or  abdomen,  than  when  parts 
habitually  in  communication  with  surrounding 
objects,  of  which  the  epidermis  is  thick  and 
indurated,  are  concerned.  It  is  a familiar  fact, 
that  farriers,  blacksmiths,  and  other  artisans, 
used  to  rude  and  laborious  occupations,  have 
the  cuticle  of  the  palms  of  the  hands  so 
hard  and  callous,  as  to  enable  them  to  seize 
ignited  metals,  and  the  like,  with  impunity. 

Women  more  frequently  fall  victims  to 
burns  than  men  ; a circumstance  to  be  as- 
cribed to  the  slighter  texture  of  their  gar- 
ments, which  are  loosely  applied  to  the  body, 
and  apt  to  catch  flame.  Certain  trades  may 
be  cited  as  predisposing  conditions  to  injuries 
of  this  kind,  as  that  of  blacksmiths,  founders, 
and  plumbers. 

Among  the  accidental  causes  may  be  reck- 
oned, apoplexy,  epilepsy,  inebriation,  asphyxia, 
sleep,  when  in  the  proximity  of  fire,  and  every 
condition,  in  short,  that  tends  to  deprive  man 
of  the  use  of  his  intellectual  faculties,  or  to 
prevent  the  due  exercise  of  that  vigilance 
necessary  towards  self-preservation.  Of  all 
those  enumerated,  the  state  of  profound  sleep 
is,  perhaps,  the  most  common  predisposing 
condition. 

In  Paris,  where  the  lower  classes  are 
obliged  to  economize  fuel,  fatal  accidents  from 
fire  often  occur,  and  chiefly  among  old  women 
Their  body-clothes  take  fire  while  partially 
asphyxiated  by  the  emanations  from  the 
burning  charcoal  contained  in  their  grilles  and 
chaufferettes,  which  gradually  deteriorating  the 
atmosphere  of  their  narrow  ill-ventilated 
chambers,  unfit  it  for  the  purposes  of  animal 
life. 

Series  of  pathological  effects  produced  bp  heat 
on  organic  textures  endowed  with  life. — Writers 
on  surgery  are  divided  as  to  the  number  and 
arrangement  of  the  different  degrees  of  burns. 
Heister  reckoned  four  ; in  the  first,  there  is 
heat,  followed  in  a short  space  of  time  by  an 
eruption  of  vesicles  ; in  the  second,  eruption 
of  vesicles  immediately  consecutive  to  the  ap- 
plication of  the  burning  agent ; in  the  third, 
destruction  of  the  skin,  subjacent  adipose 
tissue,  and  muscles  ; in  the  fourth,  destruction 
extending  to  the  bones.  Galliscn  adopted 
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Heister’s  classification.  With  certain  modi- 
fications it  is  the  one  at  present  generally  re- 
ceived by  the  German  surgeons. 

Boyer,  after  the  example  of  Fabricius  Hil- 
danus,  reduced  them  to  three.  In  the  first 
degree,  the  effect  is  confined  to  a lively 
irritation,  altering  the  condition  of  the 
fluids  in  the  part,  whence  results  an  inflamma- 
tion of  an  erysipelatous  character.  If  the 
heat  applied  be  more  intense,  there  is  irri- 
tation, followed  by  the  formation  of  phlyc- 
tenae,  causing  a denudation  of  the  nervous 
papillae  of  the  cutis  vera  ; thence  succeeds 
superficial  ulceration,  analogous  to  that  pro- 
duced by  the  application  of  a blister.  This  is 
the  second  degree  of  burn.  Finally,  if  the 
action  be  still  more  powerful  and  prolonged, 
it  disorganizes  the  part,  which,  according  to 
the  nature  of  the  efficient  cause,  is  either 
covered  with  an  encrusted  eschar,  or,  remain- 
ing moist,  assumes  a greyish  yellow  aspect. 
In  one  or  other  case  vitality  ceases  '. 

M.  Maijolin,  the  present  professor  of  patho- 
logic externe  at  Paris,  looking  only  to  the  na- 
ture of  the  lesions  occasioned  by  burns, 
divides  them  into  two  orders, — inflammation, 
and  immediate  disorganization. 

It  remained,  however,  for  the  observant 
genius  of  Dupuytren,  dissatisfied  with  pre- 
existing arrangements,  to  contrive  and  substi- 
tute in  their  stead  one  no  less  comprehensive 
than  exact ; pointing  out  those  shades  of  dis- 
organization in  the  skin  and  subjacent  parts, 
which  the  preceding  systematises  had  con- 
founded together  in  their  third  and  fourth 
orders.  The  several  gradations  of  patholo- 
gical change,  it  professes  to  establish,  are  in 
strict  conformity  to  the  extent  of  alteration 
the  vital  tissues  have  undergone.  Each  degree 
is  distinguished  by  phenomena  peculiar  to  it- 
self ; and  these,  it  is  of  importance  to  bear  in 
mind,  not  merely  as  relates  to  practice,  but 
also  in  reference  to  the  prognosis  to  be  de- 
duced, depending  on  the  train  of  concomitant 
accidents,  and  the  deformities  and  mutilations 
which  may  be  left  behind. 

The  arrangement  we  shall  adopt,  is  that  of 
Dupuytren,  modified,  however,  in  some  re- 
spects, agreeably  to  the  recent  discoveries  of 
physiologists  concerning  the  structure  and 
functions  of  the  skin.  It  embraces  six  degrees. 

In  the  first  degree,  which  is  the  erythe- 
matous, there  is  no  disorganization  of  texture, 
but  a modification  in  the  vital  properties  of 
the  part,  inducing  simple  redness  of  the  skin, 
due  to  the  transparency  of  the  horny  texture  ; 
for  it  is  never  seen  red,  unless  when  the 
epidermis  is  very  thin.  This  rubefaction  dis- 
appears momentarily  with  pressure,  whereby 
the  pain  is  augmented.  It  is  to  be  distin- 
guished from  erysipelas  by  its  mode  of  de- 
velopment and  sequelae. 

In  the  second  degree,  there  is  an  evident 
change  in  the  organic  relations  of  the  part. 
The  lymphatic  vessels  of  the  sudoriferous 

1 Boyer,  Traite  des  Mai.  Clnr. 


canals,  and  of  the  excretory  tubes  of  the 
mucus,  are  ruptured,  albuminous  serum  exudes, 
which  by  accumulation,  elevates  the  entire 
horny  tissue,  or  epidermis.  In  other  words, 
the  increased  heat  attracts  the  blood  to  the 
erectile  tissue  of  the  derma,  which  frees 
itself  thereof  by  an  abundant  secretion  ; and 
thus  determines  the  formation  of  phlyctenae. 

In  the  third  degree  of  burn,  the  whole 
epidermic  layers  are  destroyed,  including 
the  diflluent  horny  matter,  or  corpus  muco- 
sum  of  Malpighi,  together  with  the  papillae,  or 
conoid  eminences  formed  by  the  nervous  ex- 
tremities, and  enveloped  by  the  deep  epider- 
mic layers. 

The  fourth  degree  comprehends  the  de- 
struction of  the  epidermic  layers,  the  fibro- 
vascular  tissue  constituting  the  derma,  and  a 
portion,  more  or  less,  of  the  immediately  sub- 
jacent cellular  texture. 

The  fifth  degree  comprises,  in  addition,  the 
different  strata  indicated  in  the  preceding  to 
a great  number  of  parts  lying  deeper,  such  as 
aponeuroses,  muscles,  tendons,  nerves,  veins, 
arteries,  down  to  the  very  bones. 

Lastly,  the  sixth  degree  is  that  in  which 
there  is  complete  combustion  of  a part,  or  of 
the  totality  of  a member  or  organ.  Of  this, 
local  death  is  the  immediate  and  necessary 
consequence. 

We  shall  now  consider  these  respective 
orders  more  at  large. 

The  first  or  erythematous  degree,  is  often 
so  very  slight,  as  scarcely  to  deserve  the 
name  of  injury.  It  is  commonly  induced  by 
the  emanations  of  radiant  heat,  by  hot  air, 
water,  or  vapour,  or  by  the  extrication  of 
caloric  from  solids,  at  an  elevated  temperature. 
Our  organs  furnish  us,  in  most  cases,  with 
very  delicate  tests  of  the  increase  or  diminu- 
tion of  heat.  Hence  the  skin  subjected  to  an 
undue  degree  of  heat,  becomes  speedily  hot 
and  red.  The  erubescence  thus  produced,  va- 
ries in  intensity  from  a pale  rosy  tint  to  a deep 
violet ; it  is  not  circumscribed ; and  disap- 
pears, as  we  said  above,  under  pressure  of  the 
finger.  The  capillaries,  or  rather  the  inter- 
mediate vessels  1 of  the  derma  are  injected,  as 
shown  by  slight  concomitant  intumescence. 
There  is  a smarting  or  burning  sensation  re- 
ferred to  the  spot,  which  induces  the  patient 
to  seek  instinctively  the  impression  of  cold. 
In  general  the  pain  and  erythema,  are  coeta- 
neous.  However  there  often  remain  a mor- 
bid sensibility  and  uneasiness  in  the  part  for 
days  after  the  redness  has  subsided. 

The  duration  of  these  symptoms,  is  from  a 
few  hours  to  two  or  three  days.  There  some- 
times follows  a desquamation  of  the  epidermis, 
in  the  form  of  furfuraceous  scales.  In  the 
milder  forms  this  seldom  occurs,  the  capillary 
system  being  restored  to  its  normal  condition, 
without  leaving  any  trace  behind. 

It  is  essential  to  ascertain  the  efficient 
cause,  ere  we  can  determine  the  precise  dc- 

1 Beries,  Anatomie  ilcr  Mikroskopischen  Gcbilde. 
Wien,  1836.  p.  81. 
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grce  of  injury.  A knowledge  of  this  point 
will  moreover  prevent  our  confounding  the 
accident  with  erysipelas,  to  which  it  bears 
some  resemblance. 

Although  rarely  mortal,  it  is  not  unfre- 
quent, when  extensive  surfaces  are  inflamed, 
to  And  the  pulse  rise,  become  frequent  and 
full,  the  tongue  red,  and  phenomena  of  gastro- 
intestinal irritation  supervene.  In  irritable 
subjects  high  nervous  excitement  may  occur, 
leading  to  want  of  sleep,  delirium,  convulsions, 
and  even  death. 

Sudden  constitutional  disturbance  is  more 
particularly  observed  in  the  case  of  powerful 
insolation,  coup-de-soleil.  When  the  bare 
head  is  some  time  exposed  to  the  direct  rays 
of  a burning  sun  under  certain  predisponent 
circumstances,  as  after  active  and  continued 
labour,  during  deep  sleep,  during  the  lethargy 
of  intoxication,  it  is  affirmed  that  one  or  other 
of  the  subjoined  forms  of  encephalic  affection 
may  be  excited.  1.  Sub-acute  phrenitis  ; 
2.  High  phrenitis  ; 3.  Apoplexy  of  a con- 
gestive type  ; 4.  Delirium  with  fatal  syncope  *. 
Dr.  Steinkiihl,  from  the  results  derived  from 
the  cadaveric  examination  of  two  cases  of 
coup-de-soleil,  has  ingeniously  attempted  to 
demonstrate  that  death  is  caused  by  asphyxia 
from  gorging  of  the  lungs  with  blood,  and 
suspension  of  the  heart’s  action1  2.  These 
violent  symptoms  have  led  many  to  view 
insolation  of  the  head  and  face  as  present- 
ing a special  malignity  of  character,  but 
analogous  results  are  often  produced  by 
erysipelas  of  these  regions  provoked  by  other 
causes : post  mortem  examination  disclosing 
the  same  vascular  turgescence  of  the  mem- 
branes of  the  brain,  as  is  met  with  in  fatal 
cases  of  insolation. 

The  scorching  from  lightning  is  sometimes 
attended  with  paralytic  symptoms,  the  local 
phenomena  are,  a brownish  red  singed  appear- 
ance of  the  skin  with  partial  induration,  to- 
tally different  from  the  ordinary  effects  • of 
flame.  An  interesting  case  of  this  nature  is 
detailed  by  Rust 3. 

Some  further  observations  have  been  col- 
lected by  Dr.  Keyler,  in  his  second  number  of 
the  Wiirtemberg  Mediz.  Correspondenzblatt 
for  1834.  The  event  is  reported  to  have  taken 
place  near  Engweihingen,in  Germany,  in  June 
1833.  Of  several  persons  who  were  struck,  one 
old  man  died  on  the  spot,  and  four  were 
severely  injured  : in  one  of  these,  an  adult 
female,  one  pupil  became  dilated  ; she  was 
seized  with  loss  of  consciousness,  followed  by 
vomiting,  and  diarrhoea,  which  continued  two 
days,  together  with  painful  feeling  of  lacera- 
tion in  the  feet ; in  a second,  a middle  aged 
man,  partial  paralysis  of  the  arms  ensued, 
attended  with  frequent  painful  convulsive 
twitching  (like  electric  shocks)  in  the  extre- 
mities. All  evinced  a sense  of  great  anxiety 

1 Kdin.  Mod.  and  Surg.  Journ.  vol.  xxix. 

J Hufeland’s  Journal,  B.  xlix. 

1 AuLatze  und  Abhandluugcu.  Berliu,  1 834.  p. 


and  oppression  * the  pulse  became  slow,  rang- 
ing from  fifty  to  sixty  beats  in  a minute.  The 
extremities  were  cold,  rigors,  and  pain  in  the 
arms  were  complained  of.  The  affected  parts 
were  the  seat  of  burning  heat.  They  had 
the  aspect  of  incipient  gangrene  occupying 
the  epidermis,  and  in  some  places  the  chorion  ; 
suppuration  took  place,  and  in  one  case  the 
sore  was  not  cicatrized  before  six  months. 
They  all  emitted  a peculiar  burning  sulphu- 
reous odour,  resembling  that  produced  by 
rubbing  iron  and  steel  together.  The  clothes 
were  torn  in  several  places,  and  impregnated 
with  the  same  odour. 

Parts  of  the  body  that  are  always  exposed 
to  the  moderate  but  rubefacient  action  of  heat, 
exhibit  irregular  brownish  marbled  patches,  as 
may  be  seen  in  aged  persons  of  sedentary 
habits,  who  are  constantly  sitting  by  the  fire. 
Old  French  women  of  the  lower  classes,  it  is 
asserted,  have  the  integuments  upon  the  inner 
surface  of  the  thighs  and  legs,  speckled  to 
such  a degree  as  to  impart  a pie-bald  appear- 
ance, from  the  constant  practice  they  have 
during  the  cold  months,  of  resting  their  feet 
upon  small  clay  chafing-dishes  filled  with  burn- 
ing cinders.  For  a like  reason,  workmen 
employed  at  forges  have  their  limbs  often 
covered  wflth  crusts  and  ulcers.  Such  are 
the  effects  of  continual  recurrence  of  the 
erythematous  degree  of  burn  on  the  human 
integuments. 

If  the  action  of  the  several  determining 
causes  forementioned  be  more  intense  or  pro- 
longed, the  symptoms  are  more  grave.  But 
the  distinctive  character  of  the  second  degree 
of  burn  is  the  elevation  of  the  epidermis  by 
albuminous  serum  effused  from  the  exhalant 
vessels,  in  the  form  of  phlyctenae  or  blisters. 
These  appear  almost  instantaneously  on  parts 
that  are  fleshy  or  of  a delicate  contexture, 
especially  in  the  case  of  scalds.  They  are  at 
first  miliary  vesicles  containing  limpid  serosity, 
but  speedily  coalesce  into  blisters,  varying 
both  in  point  of  size  and  number.  These 
latter  are  of  a citron-yellow  tint,  sometimes 
transparent,  sometimes  opaque  ; and  aug- 
ment in  volume  in  proportion  to  the  per- 
sistence of  irritation.  Under  protracted  ir- 
ritation, successive  crops  of  vesicles  spring 
up  in  the  vicinity,  during  the  first  twenty- 
four  hours  from  the  accident.  A rosy- 
blush,  variable  in  depth  of  tint  and  in  ex- 
tent, encircles  these  phlyctenous  groups. 
Here  there  are  considerable  intumescence, 
and  acute  burning  pain.  If  the  epidermis  be 
ruptured,  there  issues  a quantity  of  serous 
fluid,  generally  limpid,  but  sometimes  of  a 
white  or  reddish  tinge,  according  to  the  in- 
tensity of  the  lesion.  Upon  puncturing  a 
blister,  the  contained  liquid  trickles  away 
freely,  except  it  be  diffused  in  cells  formed 
by  concrete  albumen,  when  it  oozes  out, 
drop  by  drop.  On  dividing  without  de- 
taching the  distended  epidermis,  it  soon  col- 
lapses, but  never  reunites.  After  the  lapse 
of  a few  days,  it  becomes  dry  and  falls  away  ; 
and  we  see  in  its  stead,  either  a thin  delicate 
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layer  of  new  cuticle,  or  a false  membrane, 
secreting  pus.  When  the  cuticle  has  been 
torn  off  at  the  moment  of  the  accident,  or 
rolled  up  into  a scroll  like  writing  paper, 
leaving  the  cutis  bare,  the  contact  of  air 
with  the  inflamed  nervous  papillae,  creates 
the  most  acute  suffering,  and  suppuration 
is  almost  inevitable.  The  pain  does  not 
remit  until  the  denuded  surface  is  shielded 
by  exudation  of  plastic  lymph,  or  by  new 
epidermis '. 

Here  the  skin  for  the  most  part,  not  having 
sustained  any  material  loss,  preserves  its  con- 
texture, and  heals  without  a scar.  Should 
there  have  been,  however,  protracted  suppu- 
ration from  the  inferior  stratum  of  the  epi- 
dermis, otherwise  called  corpus  mucosum,  ex- 
ceeding according  to  Dupuvtren  the  term  of 
fifteen  days,  the  skin  will  be  replaced  by  new 
integument.  If  there  be  long  continued  irri- 
tation, the  part  becomes  irregularly  hypertro- 
phied, and  an  unseemly  cicatrice,  like  that 
from  an  old  blister,  is  the  result.  Deformity 
may  likewise  be  produced  by  ill-directed  treat- 
ment, or  by  want  of  proper  care  and  attention 
on  the  part  of  the  surgeon.  Under  favourable 
circumstances,  it  is  fully  ascertained,  that  the 
red  cuticular  investment  first  formed  over  the 
burnt  surface,  gradually  assumes  the  natural 
hue  of  the  surrounding  integument  2. 

The  grades  of  lesion  just  considered,  are  of 
a fleeting  nature.  But  the  third  degree,  in 
which  the  vitality  and  organization  of  the 
derma  are  implicated,  is  of  a more  serious 
kind.  Here  there  is  a scathing  of  the  epi- 
dermic layers,  conjoined  with  that  of  the 
delicate  and  sensitive  surface  of  the  papillary 
bodies.  This  degree  of  burn  is  referrible  to 
the  same  causes  as  the  two  preceding  ; but 
their  action  has  been  more  intense  and  pro- 
longed, from  various  accidental  circumstances 
above  enumerated,  such  as  asphyxia,  epilepsy, 
intoxication,  &c. 

' In  this  place  it  is  proper  to  state,  that  acute 
inflammation  of  the  glottis  and  larynx,  resembling 
croup,  has  been  induced  by  swallowing  boiling  water 
from  the  spout  of  a tea-kettle.  It  appears  probable, 
according  to  Dr.  Marshall  Hall  *,  that  the  boiling 
water  does  not  penetrate  into  the  stomach,  or  even 
into  the  gullet,  but  that  its  course  is  arrested  by  a 
spasmodic  action  of  the  muscles  of  the  pharynx.  In 
passing  to  the  posterior  part  of  the  mouth,  however, 
it  scalds  the  epiglottis  and  glottis,  which  afterwards 
become  more  and  more  swollen,  until  at  length  the 
rima  Glottidis , or  orifice  into  the  larynx,  becomes 
completely  obstructed. 

2 It  is  deserving  of  notice,  that  the  application  of 
scalding  heat  has  been  resorted  to  for  therapeutical 
purposes. 

The  late  Baron  Des  Genettes  + recommended  as  a 
substitute  for  blistering-plaister,  compresses  dipped  in 
boiling  water.  The  substitution,  however,  as  Dr. 
Donncllan  remarks,  requires  the  utmost  care.  And 
the  difficulty  or  impossibility  of  confining  the  action 
of  the  liquid  to  one  spot,  ought  to  render  us  very 
circumspect  in  its  use.  Deep  eschars  and  tedious 
ulcers  have  been  known  to  result  therefrom. 


* Dr.  M.  Hall’s  Edition  of  Underwood.  London, 
1 835,  p.  3G4. 

•f  Hist.  Med.  dc  PArmee  d’Oricnt.  1802. 


The  appearance  of  the  disorganized  inte- 
gument differs  according  to  circumstances. 
When  the  burn  has  been  occasioned  by  an  in- 
candescent body  or  burning  clothes,  patches 
of  a grey,  yellow,  or  dusky  colour  appear ; 
while  with  heated  liquids,  they  are  white  or 
greyish-yellow.  The  eschar  is  commonly 
tense,  elastic,  and  thin,  like  a piece  of  parch- 
ment : insensible  if  lightly  touched,  though 
pressure  awakens  a lively  sense  of  pain.  The 
pain  accompanying  this  degree  is  less  severe 
than  in  the  two  preceding,  but  greater  than 
in  those  that  follow  ; while  the  constitutional 
sympathy  is  less  where  the  cutis  is  charred 
and  killed,  than  when  it  is  simply  exposed. 

A familiar  illustration  of  the  present  grade 
is  furnished  by  moxa,  where  all  the  different 
shades  of  colour  are  to  be  seen  blended  toge- 
ther. 

The  burnt  surface  may  present  three  dif- 
ferent aspects,  according  to  the  state  of  the 
epidermis  ; which  may  be  destroyed  or  re- 
moved, or  elevated  into  phlyctense  ; or  lastly, 
it  may  be  hard  and  horny,  bound  down  to,  and 
strangulating  in  a measure,  the  subjacent  sound 
textures.  In  the  first  instance,  the  naked 
surface  has  a grey  or  brownish  colour.  When 
phlyctenae  are  present,  they  differ  essentially 
from  those  formerly  described,  inasmuch  as 
they  contain  a milky,  reddish  sanguinolent  or 
brown  fluid,  extravasated  from  the  interme- 
diate-vessels of  the  derma.  The  puce-coloured 
vesicle  is  here  an  excellent  diagnostic  mark. 
As  you  recede  from  the  centre  of  lesion,  you 
observe  traces  of  the  epidermic  degrees  of 
burn  ; namely,  blisters  filled  with  transparent 
serum,  and  further  off,  erythematous  redness. 
The  eschar  is  about  the  quarter  of  a line  in 
thickness.  The  pain,  at  first  often  hardly 
appreciable,  becomes  in  the  course  of  a few 
days  very  pungent ; inflammation  is  excited, 
and  in  a short  time  a solution  of  continuity  is 
accomplished  between  the  dead  and  the  living 
structures.  Hunter  attributed  the  separation 
to  the  action  of  the  absorbents,  and  this  ab- 
sorption he  denominated  the  “ true  surgery 
of  nature.”  The  period  of  time  required  for 
the  detachment  of  the  eschar,  varies  accord- 
ing to  individual  circumstances,  age,  consti- 
tution, and  the  like  ; as  also  according  to 
the  respective  share  of  vitality  of  the  parts 
interested.  According  to  Dr.  Donnellan  *, 
from  four  to  six  days  are  indispensable,  when 
the  corpus  mucosum  is  alone  involved  ; if  a 
constituent  part  of  the  chorion  be  at  the 
same  time  implicated,  eight,  fifteen,  or  even 
more  days  will  be  needed. 

On  examining  the  eschar  prior  to  its  final 
separation,  it  will  be  found  loosely  connected 
with  the  living  surface  by  numerous  nervous 
and  vascular  filaments.  Traction  gives  pain 
as  well  as  division.  Hence  the  propriety  of 
not  interfering  with  these  sensitive  links. 
After  its  removal  a superficial  sore  remains  ; 
in  which  the  cicatrizing  pellicle  proceeds 
usually  from  the  circumference  to  the  centre. 


1 Precis  sur  la  Brfilure.  Paris.  1831. 
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Sometimes  again  it  originates  in  insulated 
points  on  the  middle  of  the  sore.  This  is 
always  a favourable  circumstance,  since  it 
denotes  a tendency  to  prompt  cicatrization. 
The  cicatrix  issues  from  all  points  of  the 
lowest  layer  of  the  adjacent  epidermis,  accord- 
ing to  M.  Breschet1. 

To  these  layers  are  added  others  in  suc- 
cession, until  the  pellicle  has  attained  the 
level  of  the  surrounding  epidermis.  The 
granulations,  improperly  called  fleshy,  are 
insensible.  They  belong  to  the  epider- 
mic mucous-matter.  When  cicatrization  is 
finished,  the  primitive  integument  is  replaced 
by  a new  texture  somewhat  analogous,  but 
still  sufficiently  different  to  be  easily  re- 
cognised. It  is  more  dense  and  less  vas- 
cular ; it  is  generally  destitute  of  papillae  ; 
and  its  surface,  smooth,  arid,  and  glistening,  is 
traversed  by  waved-lines  and  knotty  cords. 
The  cicatrix  for  some  time  after  its  forma- 
tion is  red  and  injected  ; but  ultimately  be- 
comes of  a dull-white,  or  at  all  events  of  a 
paler  hue  than  the  neighbouring  integument, 
from  diminished  vascularity,  and  non-repro- 
duction or  modification  of  certain  elements 
of  the  cutaneous  organ.  When  it  is  other- 
wise, the  redness  seems  to  depend  on  a con- 
gested state  of  the  subjacent  derma,  as  is 
very  visible  through  the  attenuated  and 
nearly  diaphanous  scarf-skin.  The  sense  of 
touch  is  long  preternaturally  obtuse  in  the 
new  formation. 

It  is  to  this,  the  third  degree,  that  the  greater 
number  of  burns  caused  by  the  sudden  burst 
of  flame  from  the  deflagration  of  gunpowder 
belong.  They  are  easily  distinguished  by 
means  of  the  black  or  speckled  eschar,  owing 
to  the  introduction  into  its  texture  of  the 
carbon  of  the  powder.  In  a great  number 
of  burns  from  this  substance,  a portion  of 
the  grains  which  have  escaped  combustion, 
propelled  w ith  projectile  force,  penetrate  and 
lodge  in  the  skin.  The  bluish  black  points 
thence  resulting,  impart  a tattoed  appear- 
ance to  the  skin,  which  is  generally  perma- 
nent. unless  great  pains  have  been  taken  at 
the  moment  of  the  accident  to  extract  each 
particle. 

In  the  fourth  degree,  which  may  be  con- 
sidered as  the  consummation  of  the  three 
preceding,  there  is  total  disorganization  of 
the  skin,  together  with  the  subcutaneous  cel- 
lular tissue.  The  eschar  is  remarkable  for 
its  superior  compactness  ; its  thickness,  which 
is  from  one-and-a-half  to  two  lines  or  more  ; 
its  density  and  its  complete  insensibility. 
It  seems,  as  it  wrere,  superimposed  upon 
the  subjacent  parts.  In  the  case  of  severe 
scalds  it  is  of  a softish  consistence,  and  of  a 
yellow  or  grey  colour  ; but  u'hen  the  agent 
is  an  ignited  solid  substance,  it  is  uniformly 
dry,  hard,  inflexible,  coriaceous,  brittle,  and 

1 See  an  elaborate  analysis  of  bis  memoir  on  the 
structure  and  function  of  the  skin,  in  the  Dublin 
Journal  of  Medical  and  Chemical  Science  for  Sep- 
tember, 1833. 


sonorous,  presenting  a brown  or  black  colour. 
Round  the  margin,  where  the  charring  is 
most  complete,  the  skin  seems  puckered, 
whilst  the  surface  of  the  eschar  is  depressed, 
and  radiated  from  centre  to  circumference. 
The  pain  ceases  along  with  the  action  of  the 
cause  ; but  persists  with  more  or  less  in- 
tensity in  the  adjoining  integuments,  which 
present  the  characteristic  signs  of  the  for- 
mer degrees,  namely,  erythema,  swelling, 
phlyctense. 

The  augmented  thickness  of  the  eschar 
here  furnishes  the  means  of  differential 
diagnosis. 

Towards  the  fourth  day,  as  formerly  indi- 
cated, the  pain  is  revived  in  the  point  of 
injury  ; pungent  and  burning  over  an  ex- 
tent proportional  to  the  size  of  the  slough. 
At  this  period,  a reddish  inflammatory  zone 
encircles  the  eschar.  The  pain  increases 
progressively  with  the  inflammation  up  to  the 
eighth  or  ninth  day,  when  separation  begins 
to  be  effected  : it  then  abates.  While  this 
process  is  being  established,  the  inflammation 
becomes  concentrated,  subsiding  in  the  parts 
remote  from  the  scene  of  action.  More 
or  less  tumefaction  is  manifested  also  on  the 
commencement  of  disunion  between  the  dead 
and  living  textures,  first  indicated  by  a line  of 
demarcation  or  furrow  in  the  circumference, 
which  daily  approaches  the  centre  until  the 
eschar  is  completely  undermined  and  insu- 
lated. The  concomitant  suppuration  becomes 
gradually  more  and  more  abundant  towards 
the  end  of  the  term  ; and  brings  away  along 
with  it  shreds  of  gangrenous  cellular  tissue, 
which  exhale  a most  offensive  odour.  The 
time  of  the  fall  of  the  eschar  depends  on  its 
volume  and  extent,  on  the  age  and  tempera- 
ment of  the  subject,  and  usually  occurs  be- 
tween the  fifteenth  and  tw-entieth  days.  Cica- 
trization is  accomplished  in  one  of  two  ways  ; 
either  by  re-union  of  the  surfaces  of  the  sore, 
or  by  regeneration  of  the  cutaneous  structure. 

The  first  mode  of  healing  is  rare,  since  it 
requires  for  its  completion  a more  exact  co- 
aptation of  the  sides  of  the  sore,  than  is 
usually  met  with  in  burns.  The  following 
are  the  steps  of  the  process.  So  soon  as  the 
blood  ceases  to  flowr  and  the  pain  is  allayed, 
plastic  lymph  exudes  along  the  raw  surfaces 
and  agglutinates  them.  By  and  by  numerous 
new  vessels  spring  from  the  capillaries,  pene- 
trate on  all  sides  the  molecular  substance  of 
this  effused  product,  and  form  a tortuous  vas- 
cular net-work,  which  progressively  passes 
through  the  various  grades  of  organic  evolu- 
tion, acquiring  sensibility  and  firmness,  so  that 
it  is  no  longer  possible  to  effect  disunion  with- 
out producing  pain  and  haemorrhage.  The 
new  substance  remains  for  a time  more  com- 
pact and  vascular  than  the  contiguous  parts, 
but  at  length  becomes  so  intimately  blended 
with  them,  as  to  leave  no  appreciable  trace  of 
its  existence. 

Where  the  sore  heals  by  granulation,  a layer 
of  plastic  lymph  effused  without  the  vessels, 
resembling  false-membrane,  is  deposited  on  the 
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surface ; at  first  inorganic,  but  promptly  be- 
coming vitalized.  Minute  conical  granulations 
spring  up,  the  result  of  cellular  development. 
These  vascular  contractile  vegetations  secrete 
pus  ; are  rapidly  destroyed  by  ulcerative  ab- 
sorption, and  as  rapidly  reproduced.  They 
subsequently  become  obliterated  and  trans- 
formed into  a corrugated  tissue,  somewhat 
analogous  to  true  skin  ; for  no  sooner  does 
the  cicatrizing  pellicle  find  a point  of  support 
on  the  vascular  granules,  than  it  extends  from 
one  edge  to  the  other  to  form  this  condensed 
and  contracted  membrane.  Meanwhile  the 
secretion  of  pus,  at  first  copious,  becomes  less 
and  less,  and  is  at  length  suppressed  altoge- 
ther. Thus  is  generated  a new  cutaneous 
investment,  resembling  although  not  identical 
with  the  original  structure.  The  derma  is 
more  dense,  less  areolar,  less  supple,  less  vas- 
cular, less  papillary  than  natural.  The  epi- 
derm  is  restored  with  its  several  layers,  a fact 
ascertained  by  dissection  of  negro  subjects. 
But,  as  Dr.  Donnellan  justly  observes,  the 
shade  of  colour  is  altered,  so  that  even  among 
lair  people  the  cicatrices  may  be  always  dis- 
tinguished by  their  white,  pearly,  dry,  smooth, 
and  glistening  surface  ; the  organs  of  exha- 
lation, namely  the  sudoriferous  or  hydro- 
pherous  canals,  the  organs  of  inhalation,  and 
the  secreting  apparatus  of  the  pigment,  being 
imperfectly  developed  or  absent. 

The  author  just  mentioned,  states,  that 
besides  these  anatomical  differences,  the  acci- 
dental integument  is  more  liable  to  ulcera- 
tion than  its  predecessor.  It  is  prone  to 
injury  from  the  slightest  cause,  and  is  the 
seat  of  various  pathological  changes.  On  this 
account  the  patient  is  liable  to  continual  re- 
lapses during  the  progress  of  cure.  His  suf- 
ferings are  often  prolonged  by  the  sudden 
rupture  of  an  extent  of  cicatrix,  the  forma- 
tion of  which  had  occupied  several  months. 
It  is  true,  indeed,  these  excoriations  are  only 
superficial,  the  basis  is  not  destroyed  ; and 
it  is  remarkable  how  soon  a new  protecting 
envelope  is  supplied.  This  facility  of  re- 
newal is  an  attribute  of  that  species  of  vege- 
tative life,  which  M.  Breschet 1 has  shown 
to  be  inherent  in  the  epidermis.  Numerous 
instances  are  on  record  where  the  cicatrix 
has  been  absorbed  at  periodical  intervals ; 
coinciding,  for  example,  with  the  sexual  eva- 
cuation, and,  by  discharging  blood,  acting 
vicariously  for  the  uterus.  Even  during  the 
suppurative  stage,  an  evident  change  has 
been  observed  at  the  menstrual  epoch,  the 
surface  of  the  sore  becoming  turgid,  and 
emitting  puro-sanguineous  fluid. 

Some  deformity  is  the  necessary  sequence 
of  this  degree  of  burn.  The  bridles  of  skin 
and  the  depressions  along  the  scar,  are  more 
irregular  and  profound  than  after  the  third 
degree.  And  even  under  the  most  favourable 
circumstances,  the  recent  integument  never 
has  an  extent  equivalent  to  the  original  skin. 
The  part  is  stiff,  and  constrained  in  its  move- 
ments. 

1 Op.  cit. 


The  fifth  degree  differs  from  the  foregoing, 
only  in  so  far  as  a greater  number  of  parts  are 
involved ; the  lesion  extending  to  aponeu- 
roses, muscles,  tendons,  vessels,  nerves,  as  far 
as  the  bone.  The  symptoms  referrible  to 
sensibility  and  motion,  vary  according  to  the 
parts  implicated  ; hence  the  slight,  or  lanci- 
nating, or  neuralgic  pain  ; the  numbness  or 
insensibility  of  the  extremities ; the  partial  or 
total  abolition  of  motive  power.  The  burnt 
surface  is  hard  and  stiff  like  a piece  of  shell : 
on  attempting  to  move  it,  we  find  it  firmly 
adherent  to  the  parts  beneath.  Violent  con- 
stitutional disturbance  is  developed  about  the 
fourth  or  fifth  day.  The  time  at  which  the 
eschar  comes  away,  varies  according  to  the 
degree  of  vitality  wherewith  the  respective 
tissues  are  severally  endued.  In  the  first 
place,  towards  the  fifteenth  day,  the  skin  and 
cellular  tissue  are  thrown  off ; next  the  ves- 
sels and  nerves ; lastly,  after  a lapse  of  weeks, 
or  even  months,  the  exfoliation  of  tendons 
and  bone.  The  consecutive  ulcer  is  deep 
and  extensive. 

Cicatrization  at  length  takes  place.  It  is 
always  attended  with  inconveniences  more  or 
less  grave.  These  have  been  classed  under 
four  different  heads  ; namely,  adhesions,  de- 
formities, mutilations,  and  functional  lesions. 

By  adhesions  is  meant  vicious  union  of  the 
cicatrix  with  neighbouring  parts,  impeding 
motion.  This  is  best  understood  from  know- 
ing the  part  at  the  expense  of  which  they  are 
formed.  Thus,  for  instance,  suppose  the  ele- 
ments of  a cicatrix  furnished  by  an  aponeu- 
rosis, a tendon,  or  bone,  then  the  new  cellular 
tissue  being  neither  extensile  nor  elastic,  pre- 
vents the  recent  integument  from  moving  on 
the  parts  beneath. 

The  deformities,  or  changes  of  relations  be- 
tween parts,  are  induced  by  the  contraction 
of  a cicatrix,  by  the  coalition  of  contiguous 
surfaces,  by  the  lesion  of  tendons  or  destruc- 
tion of  muscles,  and  finally,  by  the  cessation 
of  muscular  antagonism  from  division  of  a 
nerve. 

The  mutilations  arc  either  primary  or  secon- 
dary. The  former  result  from  the  immediate 
destruction  of  every  thing  intermediate  be- 
tween the  skin  and  bone,  forming  the  patho- 
gnomonic sign  of  th v fifth  degree  ; the  latter, 
from  the  violence  of  inflammatory  reaction,  or 
the  supervention  of  gangrene. 

The  functional  lesions  are  referrible  to  the 
changes  above  enumerated.  Thus  faulty  ad- 
hesions will  circumscribe  the  range  of  volun- 
tary motion  ; deformity  will  induce  a variety 
of  affections  ; and  mutilation  determine  the 
privation  of  unctions,  for  the  exercise  of 
which  the  lost  organ  was  destined.  ( Don- 
nellan.) 

It  is  by  no  means  easy  to  distinguish  im- 
mediately after  the  infliction  of  the  injury, 
between  the  present  and  former  degrees  ; 
because  it  is  only  by  successive  stages  that 
the  characteristic  signs  are  developed.  The 
depth  and  solidity  of  the  eschar,  together 
with  the  interruption  in  the  functions  ot 
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sensation  and  voluntary  motion,  are  the  prin- 
cipal diagnostic  marks.  We  would  briefly 
notice  the  fact,  that  in  every  case  of  burn  at- 
tended with  eschar,  the  work  of  inflammatory 
elimination,  as  Dupuytren  called  it,  does  not 
attain  its  acme  before  the  ninth  day,  after 
which  period  it  begins  to  flag.  The  declen- 
sion has  been  termed  the  stadium  decrementi. 
With  each  succeeding  day  from  that  date,  the 
limits  of  the  mischief  become  manifest,  for 
reasons  formerly  assigned.  The  popular  belief, 
that  burns  advance  progressively  for  nine  days, 
is  founded  on  misinterpretation  of  the  above 
circumstance. 

As  has  been  already  said,  it  is  in  many  cases 
difficult,  nay  even  impossible,  to  define  with 
accuracy  a priori,  the  amount  of  lesion.  Be- 
cause, while  the  parts  on  which  the  caloric 
has  expended  its  force  have  undergone  tho- 
rough disorganization,  the  adjacent  textures 
have  suffered  more  or  less  ; and,  though  not 
altogether  deprived  of  vitality,  have  never- 
theless been  rendered  incapable  of  supporting 
the  subsequent  inflammatory  action.  They 
are  thus  compelled  to  participate  sooner  or 
later  in  the  process  of  destruction.  Hence,  it 
is  of  the  last  importance  in  medico-legal  in- 
quiries concerning  burns,  from  the  third  degree 
and  upwards,  to  defer  giving  any  decided 
opinion  until  such  time  as  the  eschar  shall 
have  been  sufficiently  detached,  for  ascer- 
taining accurately  the  full  extent  of  injury 
sustained. 

Sixth  degree.  The  complete  charring,  inci- 
neration, or  conversion  into  a carbonaceous 
mass  of  an  entire  extremity  of  the  human 
body,  is  in  itself  sufficiently  characteristic  of 
this  grade.  It  may,  however,  be  added,  that 
the  loss  of  weight,  the  shrivelling,  the  fragi- 
lity, and  the  sonorousness  when  struck,  will 
remove  all  uncertainty  as  to  the  amount  of 
lesion.  The  eschar  is  more  or  less  perpendi- 
cular to  the  axis  of  the  burnt  part,  and  in- 
cludes all  the  organic  components.  Upon  its 
separation,  a sore  similar  to  that  which  results 
from  amputation  is  left  behind. 

To  this  degree,  M.  Dupuytren  referred  the 
combustion  named  spontaneous,  “ if,”  says  he, 
“ death  may  be  considered  in  the  light  of  a 
malady a doctrine  hardly  admissible,  as  it 
involves  a confusion  in  thought,  and  a sole- 
cism in  language. 

While  the  above  distinguished  surgeon  car- 
ried further  than  any  preceding  writer  the 
subdivision  of  the  shades  of  lesion  in  ques- 
tion, he  did  not  overlook  the  practical  diffi- 
culties thence  arising.  On  the  contrary,  he 
guards  us  against  expecting  to  find  each 
grade  accurately  defined,  or  presenting  uni- 
formly the  series  of  phenomena  just  detailed. 
Indeed,  if  we  except  the  erythematous  de- 
gree, it  is  a rare  thing  to  meet  with  any 
one  of  the  others  wholly  by  itself.  They  are 
commonly  combined,  exhibiting  every  shade 
of  complication.  Thus,  commencing  with  the 
most  profound  eschar  penetrating  to  the  very 
hone,  and  invading  the  entire  thickness  of  a 
member,  as  wc  approach  the  surface  and 


examine  the  confines,  we  see  it  merging  by 
hardly  appreciable  gradations,  till  nothing 
more  than  the  rete  mucosum  or  epidermis 
is  involved.  The  principal  eschar  is  again 
surrounded  by  smaller  ones ; these  in  their 
turn  bordered  with  a zone  of  erythema, 
studded  with  phlyctenae. 

General  Effects. — Each  of  the  successive 
degrees  that  has  occupied  us,  according  to 
its  extent  or  situation,  may  either  constitute 
a purely  local  affection,  or  determine  consti- 
tutional disturbance,  which  may  bring  the  life 
of  the  patient  more  or  less  into  jeopardy. 
These  general  effects  are  either  primary  or 
secondary,  and  have  with  much  propriety  been 
referred  to  three  principal  periods  in  the 
course  of  the  affection  : — 

1.  Those  appertaining  to  the  first  stage, 
contemporary  with  the  date  of  the  injury,  or 
speedily  consecutive  thereto,  are  the  result 
of  shocks  imparted  to  the  nervous  system, 
manifested  in  sympathetic  depression  of  the 
general  system,  or  diminution  or  suppression 
of  the  functions  of  the  skin  from  destruction 
of  a large  extent  of  surface. 

2.  Those  belonging  to  the  second  stage, 
consist  of  the  sympathetic  internal  inflamma- 
tion consequent  upon  the  general  reaction, 
and  are  generally  developed  about  the  third 
or  fourth  day. 

3.  The  third  series  comprises  the  effects 
of  suppuration,  exhaustion,  and  gangrene, 
which  are  felt  at  a more  advanced  period. 
The  powers  of  the  constitution  being  ex- 
hausted by  the  efforts  it  has  made,  are  no 
longer  equal  to  the  accomplishment  of  a pro- 
tracted cure. 

Where  the  lesion  is  very  severe,  and 
occupies  a large  extent  of  surface,  the  sud- 
denness and  intensity  of  the  pain  may  pro- 
duce upon  the  sensorial  and  nervous  centres 
an  impression  so  profound,  as  instantaneously 
to  overpower  animal  and  organic  life.  The 
irritability  of  the  whole  nervous  system  is  at 
once  annihilated,  and  immediate  death  is  the 
result.  When  such  is  the  case,  it  would  ap- 
pear as  if  the  blood,  under  the  influence  of 
the  excessive  stimulation  of  the  heart  and 
arteries,  had  endeavoured  to  force  its  way 
through  every  pore  upon  the  internal  sur- 
faces. This  may  serve  to  illustrate,  in  a re- 
markable degree,  the  mode  in  which  nature 
operates,  when  internal  parts,  in  a state  of 
inflammation,  are  relieved  by  vesicatories, 
and  other  means  of  counter- irritation. 
The  following  are  the  appearances  de- 
tected on  cadaveric  inspection,  according 
to  Dupuytren.  The  mucous  membrane  of 
the  alimentary  canal  exhibits,  in  the  great 
proportion  of  subjects  dead  in  the  midst 
of  flames,  or  soon  after  being  withdrawn, 
red  patches,  of  a greater  or  less  extent,  and  of 
a very  vivid  hue ; blood  has  been  seen  ex- 
haled into  the  cavity  of  the  stomach,  as  well 
as  into  that  of  the  intestines,  and  mixed 
with  the  mucus,  and  other  fluid  contents  of 
these  viscera.  The  brain  is  found  gorged 
with  blood  ; the  serosity  of  the  ventricles  ac- 
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quires  a reddish  tint  ; the  same  is  frequently 
met  with  in  a fluid  lubricating  the  cavities  of 
the  pleura,  the  pericardium,  and  the  perito- 
neum. These  contain,  in  like  manner,  sangui- 
nolent  mucus  ; their  lining  membrane  being 
dotted  with  red  points,  exhibit  considerable 
vascular  injection. 

In  the  case  of  a girl  who  died  of  tetanic 
convulsion  on  the  nineteenth  day  from  a severe 
burn  of  the  abdomen  and  lower  extremities, 
cadaveric  inspection  revealed  the  phenomena 
of  high  irritation  of  the  alimentary  canal,  the 
stomach  perforated  to  the  extent  of  a crown- 
piece,  and  the  aorta  inflamed  '. 

When  the  shock  has  been  less  powerful, 
we  find  various  symptoms  of  nervous  exhaustion 
and  diminished  vitality  induced.  There  may 
be  total  or  partial  abolition  of  consciousness, 
from  which,  if  the  sufferer  be  roused,  he 
evinces  languor  and  apathy,  and  replies  slowly 
and  imperfectly  to  questions  that  are  put  to 
him.  The  sensibility  is  impaired  ; the  pupils 
are  dilated,  as  if  labouring  under  compression 
of  the  brain  ; the  heart  is  fluttering  ; the 
pulse  is  frequent  and  feeble,  often  scarcely  to 
be  felt  at  the  wrist.  The  surface  of  the  body, 
in  the  parts  unscathed  by  the  fire,  is  cold  and 
pallid,  sometimes  bedewed  with  a clammy 
sweat.  The  respiration  is  slow  and  difficult : 
this  difficulty  of  breathing  is  greater  than  what 
is  observed  after  other  accidents,  and  is  to  be 
ascribed  to  the  great  sympathy  subsisting 
between  the  skin  and  the  lungs ; the  inter- 
rupted function  of  the  one  rendering  imper- 
fect the  nervous  communication  to  the  other. 
There  is  great  prostration  of  the  muscular 
power,  the  limbs  remain  immovable  and 
abandoned  to  their  own  weight,  agitated  from 
time  to  time  by  convulsive  shudders,  or  spas- 
modic twitehings.  Low  muttering  delirium 
is  not  unfrequent.  This  state  of  collapse  may 
abide  for  hours,  and  then  passes  off,  or  it 
may  terminate  in  coma,  convulsions,  and 
death.  The  recovery  from  the  above  condi- 
tion is  announced  by  signs  of  reaction  ; the 
development  of  which  is  due,  in  a great  mea- 
sure, to  the  intensity  of  pain. 

Such  are  the  appalling  consequences  of 
severe  scorching  of  the  living  tissues,  in- 
duced by  pain  and  nervous  shock.  Apart 
from  these,  there  remains  another  mode  in 
which  these  accidents  may  prove  alike  speed- 
ily mortal,  where  no  disorganization  of  the 
textures  has  taken  place.  That  is,  in  burns 
and  scalds  of  the  first  or  second  degrees,  in 
which  more  than  two-thirds  of  the  whole 
cutaneous  surface  is  affected.  These  slighter 
forms  of  lesion,  when  not  extensive,  and  where 
the  patient  is  endowed  with  a moderate  share 
of  sensibility,  may  be  regarded  as  a purely 
local  affection,  and  not  likely  to  be  attended 
with  any  general  disturbance.  But  when  the 
injury  has  attained,  or  passed  beyond  the 
above  assigned  limits,  the  most  disastrous  ter- 
mination may  be  anticipated.  Here  the  fatal 
event  is  brought  about,  neither  by  the  amount 
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of  pain  produced,  nor  by  the  degree  of  nervous 
irritation,  but  by  the  perturbed  equilibrium 
of  the  animal  ceconomy,  dependent  on  the 
sudden  suspension  of  the  function  of  the  skin. 
Rust  has  designated  this  as  death  beginning 
at  the  skin — cutaneous  asphyxia.  In  such 
cases,  the  pulse,  at  first  rapid  and  contracted, 
soon  diminishes  in  frequency,  becoming  slow 
and  intermittent,  indicating  a distinct  obstruc- 
tion to  the  circulating  current.  Depletion 
affords  only  transient  relief ; and  the  flow 
of  black  blood  from  the  open  vein  stops 
long  ere  the  desired  quantity  be  withdrawn  ; 
or,  as  frequently  occurs,  no  blood  whatever 
can  be  obtained,  though  several  veins  have 
been  punctured.  The  breathing  becomes 
laborious  and  oppressed  ; dyspnoea,  together 
with  intense  feeling  of  anxiety,  precede  disso- 
lution. The  same  train  of  phenomena  has 
been  observed  to  supervene  on  other  affec- 
tions of  the  skin,  when  its  functions,  correla- 
tive to  the  organs  of  circulation  and  respira- 
tion, have  been  suddenly  interrupted.  M. 
Marjolin  has  related  an  instance  of  this  de- 
scription in  his  lectures.  A negro,  employed 
at  the  Bains  Vigier,  in  Paris,  wishing  on  one 
occasion  to  warm  his  limbs,  benumbed  by  cold, 
during  a rigorous  winter,  immersed  himself  in 
a bath  heated  to  a high  temperature.  It  was 
not  long  before  he  began  to  complain  of  a 
general  feeling  of  uneasiness,  together  with 
lively  pain  of  the  skin.  He  was  immediately 
withdrawn,  and  carried  to  the  Hotel  Dieu, 
where  he  expired,  in  the  space  of  thirty-six 
hours,  from  the  effect  of  his  imprudence. 

For  the  most  part,  in  burns  of  the  two  first 
degrees,  the  pain  immediately  consecutive  to 
the  action  of  the  caloric,  continues  as  long  as 
the  cutaneous  irritation  which  gave  rise  to  it  ; 
becomes  mitigated  in  proportion  as  that  irrita- 
tion diminishes,  and  at  length  subsides.  On 
the  other  hand,  when  the  internal  layer  of  the 
epidermis,  or  rete  mucosum,  and  the  papillary 
surface  of  the  integument,  have  been  disor- 
ganized, the  pain  abates  on  the  formation  of 
the  eschar,  the  sensibility  of  the  subjacent 
textures  being  apparently  deadened.  The 
patient  is  then  tranquil,  and  free  from  suffer- 
ing. But  this  deceitful  calm  is  of  brief  dura- 
tion. Towards  the  fourth  day  nature  begins 
the  process  of  separation  of  the  dead  parts. 
This  is  accomplished  by  the  living  parts 
taking  on  the  process  of  ulceration,  and  be- 
coming detached  from  the  eschar.  The  ulce- 
ration begins  at  the  margin  of  the  slough,  and 
gradually  proceeds  to  the  centre,  as  formerly 
stated,  undermining  progressively  until  the 
inanimate  portion  is  entirely  severed  from  the 
living  tissues.  At  this  period  the  pain  recurs, 
as  formerly  stated,  modified  in  intensity,  ac- 
cording to  the  firmness  of  structure,  and  sensi- 
bility of  the  part.  The  system  having  fairly 
recovered  from  the  effects  of  collapse,  reaction 
takes  place  as  in  an  ague  after  a cold  fit.  The 
pulse  becomes  frequent,  but  variable  in  strength 
and  frequency,  the  skin  is  hot,  the  tongue  white, 
the  face  flushed  ; pain  is  complained  of  in  the 
head,  the  chest,  or  the  abdomen  ; the  respi- 
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ration  is  embarrassed  ; cough  may  be  present, 
and,  perhaps,  pain  on  deep  inspiration.  As 
the  febrile  symptoms  proceed,  there  is  rest- 
lessness, insomnia,  red  and  dry  condition  of 
the  tongue,  sometimes  nausea  and  vomiting, 
attended  with  great  nervous  excitement. 

This  sympathetic  irritation  of  the  viscera  is 
often  sufficiently  intense  to  occasion  death. 
Thus  many  patients,  who  have  survived  the 
primary  effects,  die  between  the  fourth  and 
ninth  day,  from  the  violence  of  inflammatory 
reaction.  Dependent  on  the  excessive  stimu- 
lation of  the  arterial  system,  gangrene  is  a 
result  much  to  be  dreaded,  as  tending  speedily 
to  terminate  existence.  In  some  rare  in- 
stances, affections  of  a purely  spasmodic  na- 
ture are  induced  during  this  interval,  with- 
out any  notable  precursory  inflammatory  re- 
action. Thus  patients  are  carried  off  by  teta- 
nus and  convulsions.  I happened  to  be  pre- 
sent at  the  post-mortem  examination  of  a girl, 
a patient  in  St.  George’s  Hospital,  who  was 
attacked  with  convulsions,  and  died  in  a few 
hours,  on  the  ninth  day  from  having  her  arms 
scalded.  A parallel  case  is  related  by  Dr.  Mac- 
farlane.  In  habitual  drunkards  delirium  tre- 
mens is  by  no  means  rare.  In  delicate  females, 
during  the  period  of  utero-gestation,  prema- 
ture labour  is  frequently  the  consequence. 
About  the  fifth  or  sixth  day  apoplectic  seizures 
sometimes  occur  ; these,  Dupuytrcn  ascribes 
to  individual  peculiarities. 

Dr.  Cumin,  of  Glasgow,  has  recorded  seve- 
ral cases  of  burn,  in  which  death  took  place, 
in  consequence  of  phlegmasiae,  developed  at 
the  period  in  question.  From  a survey  of  the 
pathological  appearances,  he  is  led  to  conclude 
that  internal  inflammation  consequent  on  in- 
jury from  burn  may  arise  in  the  head,  in  the 
chest,  and  in  the  abdomen  ; and  that  the  ten- 
dency of  the  inflammatory  action  is  to  pro- 
duce effusion  within  the  cavities  of  serous 
membranes.  He  admits  that  the  mucous 
membrane  participates  in  the  inflammation, 
but  not  to  the  extent  that  some  French  patho- 
logists have  asserted.  Dr.  Cumin’s  deductions, 
though  apparently  confirmed  by  the  cases  de- 
tailed in  his  paper,  are  somewhat  at  variance 
with  the  experience  of  Dupuytren,  who  men- 
tions his  having  found  manifest  signs  of  acute 
irritation  in  the  stomach  and  intestinal  canal. 
The  other  viscera,  as  the  brain  and  lungs, 
were  less  constantly,  and  less  profoundly 
altered,  although  traces  of  sanguineous  con- 
gestion and  inflammatory  changes  were  fre- 
quently perceived. 

Dr.  Cumin  has  moreover  shown,  that 
though  distant  internal  parts  sympathize  with 
burned  surfaces,  yet  those  immediately  sub- 
jacent suffer  most  remarkably. 

The  pain  occasioned  by  the  secondary 
inflammation  of  subjacent  tissues  to  those 
which  the  fire  has  injured,  is  neither  so  acute 
nor  so  irritating  after  burns  of  the  fourth,  fifth, 
and  sixth  degrees,  as  after  those  of  the  third. 
This  phenomenon  Begin  conceives  to  be  due 
to  the  circumstance,  that  the  cellular  tissue, 
and  adjoining  soft  parts,  the  seat  of  the  phleg- 


masia, are  less  sensitive,  and  more  dilatable 
than  the  cutis. 

Should  the  patient  have  withstood  the  first 
impression  of  the  burn,  and  the  subsequent  in- 
flammatory reaction,  great  caution  must  be 
exercised  in  pronouncing  a decided  prognosis 
in  favour  of  recovery.  For  even  after  the 
subsidence  of  fever,  when  he  is  apparently 
going  on  well,  his  appetite  good,  his  pulse 
but  little  above  the  standard  of  health,  ex- 
tensive experience  has  shown  that  his  con- 
valescence is  still  beset  with  many  dangers, 
and  that  these  favourable  appearances  are  but 
too  often  fallacious.  If  the  lesion  be  pro- 
found, and  some  of  the  great  vessels  impli- 
cated in  its  course,  the  fall  of  the  eschar 
must  be  contemplated  with  the  utmost  anxiety. 
For  should  it  remove  with  it  a portion  of 
the  vascular  tunics,  it  will  necessarily  leave  a 
gaping  orifice,  capable  of  furnishing  a haemor- 
rhage sufficiently  copious  to  compromise  life. 
I had  an  opportunity  of  witnessing  an  instance 
of  this  kind  in  a patient  in  the  Glasgow 
Infirmary,  in  whom  the  femoral  artery  was 
ruptured.  Again,  the  exposed  vessels,  though 
sound,  may  become  inflamed,  either  from  the 
irritation  produced  by  the  burn,  the  contact 
of  air,  or  foreign  matter,  and  so  give  rise  to 
accidents  of  the  most  grave  description.  It 
is  a remarkable  circumstance,  that  people  go 
on  well  till  the  separation  of  the  slough,  then 
rapidly  die,  without  our  being  able  to  assign 
any  reason  for  their  death. 

When  the  sloughs  have  been  thrown  off,  and 
suppuration  is  advancing,  the  patient  may  die 
from  inanition,  or  from  purulent  reabsorption. 
When  the  suppuration  is  excessive,  unless 
the  patient  have  strong  bodily  powers,  he  will 
sink  under  it  in  a few  days.  Nature  goes  on 
well  to  a certain  point ; but  when  a copious 
discharge  is  set  up,  more  than  the  constitution 
can  bear,  recovery  is  hopeless.  The  stomach 
begins  to  flag,  it  becomes  squeamish,  rejects 
the  food.  The  pulse  becomes  frequent,  and 
progressively  weaker,  till  it  cannot  be  traced. 
Hectic  and  marasmus  close  the  scene.  These 
alterations  for  the  worse  sometimes  follow 
each  other  in  rapid  succession.  Again,  the 
continued  constitutional  excitement  kept  up 
during  this  period,  may  call  into  activity  latent 
morbid  predisposition.  Thus  tubercles,  whose 
existence  had  been  previously  unsuspected,  are 
developed  in  an  acute  manner,  pass  rapidly 
into  the  stage  of  suppuration,  and  carry  off 
the  patient.  Or  he  may  bear  up  for  a longer 
time,  and  then  fall  a victim  to  insidious  chronic 
disease  of  the  alimentary  mucous  membrane,  as 
pathological  anatomy  has  abundantly  proved. 

Where  the  pus  becomes  altered  in  its 
qualities,  is  absorbed  and  conveyed  into  the 
course  of  the  circulation,  it  gives  rise  to  a train 
of  symptoms  of  a very  grave  description. 
These  may  be  ascribed  to  the  consequent 
vitiation  of  the  vital  fluid,  or  the  obstruction 
which  the  pus  creates  in  the  circulation  of  the 
pulmonary  capillaries  *.  The  effects  thus 
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produced  are  mostly  of  a nervous  and  asthe- 
nic type  ; as  delirium,  convulsions,  vomiting’, 
to  which  are  superadded,  profuse  perspiration, 
and  colliquative  diarrhoea.  The  pulse  is  tre- 
mulous, small,  and  intermittent.  The  features 
arc  contracted,  the  countenance  assumes  a 
muddy  hue,  the  teeth  and  lips  become  en- 
crusted with  sordes,  and  death  supervenes, 
with  all  the  signs  of  typhoid  prostration.  On 
subsequent  examination,  the  blood  is  found  to 
be  fluid  and  black,  and  the  animal  tissues  soft 
and  flaccid. 

Thus  it  has  been  shown,  that  the  immediate 
pain,  the  secondary  inflammation  or  irritation, 
the  excessive  and  protracted  discharge,  and 
absorption  of  matter,  are  the  circumstances 
which  endanger  life  in  cases  of  injury  from 
burns  and  scalds.  The  first  has  been  desig- 
nated the  period  of  irritation,  the  second  of 
inflammation,  the  third  of  suppuration  and  in- 
anition. Dupuytren  has  enumerated  a fourth 
period,  that  of  cicatrization.  It  is  a pheno- 
menon, not  less  remarkable  than  obscure, 
that  patients  die  suddenly,  and  without  any 
assignable  cause,  at  the  time  when  the  sores 
are  healed,  or  nearly  healed.  Cadaveric  in- 
spection has  failed  to  elucidate  this  point. 
Delpech  conceived  that  the  fatal  issue  in  these 
cases  was  attributable  to  a perturbation  of  the 
functions  of  the  skin  ; meaning,  thereby,  that 
a free  discharge  of  matter  from  an  ulcerated 
surface,  vicarious  to  the  cutaneous  transpira- 
tion, having  been  suppressed  by  the  formation 
of  a new  cutaneous  tissue,  incapable  of  execu- 
ting the  proper  functions  of  the  skin,  the  equi- 
librium between  the  external  and  internal 
tegumentary  envelopes  being  interrupted, 
death  was  the  result  ; in  other  words,  death 
beginning  at  the  skin,  induced  paralysis  of 
the  heart,  analogous  to  what  has  been  already 
stated  relative  to  the  mortal  consequences  of 
extensive  superficial  scalds. 

Prognosis. — To  institute  a prognosis  in  cases 
of  burn,  a variety  of  circumstances  are  to  be 
taken  into  account ; on  the  one  hand,  the  in- 
tensity and  extent  of  the  lesion,  its  seat,  and 
the  nature  of  the  injured  part  ; on  the  other, 
the  age,  the  constitution,  and  previous  habits 
of  life,  of  the  subject. 

In  reference  to  the  former,  it.  may  be  ob- 
served, that  the  constitutional  effects  are  not 
so  much  correlative  to  the  depth  of  structure 
destroyed  as  to  the  extent  of  surface  affected, 
while  the  amount  of  consecutive  deformity 
and  mutilation  is  directly  proportional  to  the 
profundity  to  which  the  caloric  has  acted. 

Burns  of  the  second  degree,  occupying  an 
area  of  two  or  three  square  feet,  are  fraught 
with  imminent  danger,  and  if  one-half  of  the 
whole  surface  be  affected,  most  commonly 
prove  mortal.  The  precursors  of  death  are 
increased  pain,  exacerbation  of  fever,  and  a 
violet  tint  of  the  surface. 

Those  of  the  third  degree,  where  disorgan- 
ization of  part  of  the  chorion,  rete  mucosum, 
and  epidermis,  has  occurred  to  the  extent  of  a 
square  foot,  may  induce  death  in  young  chil- 
dren, aged  persons,  or  individuals  reduced  by 


intemperance  or  previous  disease.  The  life 
of  adults  is  not  seriously  endangered,  unless 
a fourth  or  fifth  part  of  the  surface  of  the  body 
has  been  attacked.  When  that  amount  is  in- 
volved, in  addition  to  the  accidents  attendant 
on  the  preceding  degree,  such  as  the  intensity 
of  pain  and  violence  of  inflammatory  re-action, 
those  resulting  from  suppuration  and  exhaus- 
tion are  superadded.  [f  the  patient  reco- 
vers, there  is  no  deformity  left  ; the  skin  not 
having  been  totally  destroyed,  the  cicatrix 
forms  without  any  retraction  of  the  margin  of 
the  sore.  But  however  complete  that  cicatrix 
may  be,  its  texture  never  acquires  the  perfect 
organization  of  the  primitive  integument  ; it 
is  more  sensitive  to  the  air  and  clothing,  and 
less  apt  to  convey  the  impressions  of  touch. 
It  is  prone  to  irritation  from  the  most  trivial 
cause,  as  a slight  indisposition. 

Burns  of  the  fourth,  fifth,  and  sixth  degrees, 
where  more  than  a square  foot  is  implicated, 
are  attended  with  the  utmost  peril.  Here 
the  chief  danger  proceeds  from  the  debilitating 
process  of  suppuration,  and  the  evils  to  which 
that  may  give  rise,  ere  reparation  can  be  ob- 
tained, even  if  the  patient  has  withstood  the 
primary  shock  and  subsequent  inflammation. 
The  breach  of  continuity,  when  the  sore  does 
not  unite  by  the  approximation  of  the  sides, 
can  only  be  filled  up  by  the  interposition  of  a 
cutis  of  newr  formation,  of  which  the  diameter 
is  always  less  than  that  of  the  ulcer.  Hence 
proceed  depressed  or  contracted  and  irregular 
cicatrices,  which  adhere  to  subjacent  parts  and 
organs.  The  patient  seldom  recovers  the 
perfect  use  of  the  injured  part. 

Burns  and  scalds  of  the  thorax  are  dan- 
gerous from  the  likelihood  of  pleuritic  inflam- 
mation, and  its  sequelae.  Those  of  the  abdo- 
minal parietes  are  tedious  in  cicatrizing,  be- 
cause the  muscles  of  that  region  are  kept  in 
constant  action  by  cries,  efforts  to  cough, 
movements  of  expiration,  and  expulsion  of  the 
faeces.  Morever,  violent  peritonitis  may  he 
excited,  and,  during  the  period  of  utero- 
gestation,  premature  labour  is  to  be  dreaded  *. 
Burns  of  the  inguinal  region  predispose  to 
hernia.  Those  occurring  in  the  vicinity  of  an 
articulation  arc  not  unfrcquently  follow'ed  by 
ankylosis,  from  the  habit  the  patient  has  of 
maintaining  the  limb  in  a state  of  flexure. 
I formerly  alluded  to  the  dangers  from  he- 
morrhage, when  treating  of  the  separation  of 
the  eschar.  Dr.  Donnellan  represents  a burn 
about  the  verge  of  the  anus  as  a grave  acci- 
dent, because  it  is  for  the  most  part  accom- 
panied with  obstinate  constipation,  produced 
mechanically,  as  in  fissure  of  the  anus,  by 
the  resistance  caused  by  the  pain  to  faecal 
evacuation ; when  the  constipation  is  suc- 
ceeded by  diarrhoea,  the  discharge  so  deterio- 
rates the  nature  of  the  sore  as  to  cause  death. 
Dr.  Donnellan  observed  an  instance  of  this 
kind  at  the  Hotel  Dieu  of  Paris  2.  Tetanus 

1 Sec  a case  in  Dr.  Macfarlane’s  Clinical  Reports, 
p.  25'2. 

2 Precis  sur  la  Brulurc,  p.  11. 
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is  most  apt  to  follow  upon  burns  of  the  hands 
and  feet,  owing  unquestionably  to  the  liberal 
distribution  of  nervous  filaments  to  those 
parts. 

The  disposition  of  these  ulcers  to  close  by 
the  approximation  of  the  margins,  and  to  form 
vicious  adherences,  is  frequently  so  great  as  to 
baffle  the  most  powerful  mechanical  contri- 
vances. Thus,  it  is  no  uncommon  thing  to 
see  the  fingers  thrown  back  upon  the  carpus, 
and  confounded  with  it ; the  arm  permanently 
fixed  to  the  fore-arm  ; the  foot  distorted  in 
various  directions,  constituting  a misshapen 
mass,  bound  to  the  leg Rideau  mentions 
that  a man,  who  had  a severe  burn  of  the 
neck,  kept  the  head  fixed  upon  the  chest  till 
the  sore  was  healed,  by  the  advice  of  his 
neighbours  ; in  consequence  of  which  the 
chin  remained  ever  afterwards  attached  to  the 
breast.  Sometimes  the  head  has  been  re- 
tracted towards  the  shoulder,  and  the  nape  to 
the  back. 

As  regards  the  seat  of  injury,  severe  burns 
and  scalds  of  the  head  and  face  are  perhaps 
the  most  dangerous,  on  account  of  their  prox- 
imity to  the  brain,  from  the  risk  of  menin- 
geal inflammation.  Burns  in  the  orbital 
region  are  likewise  serious  accidents.  Fa- 
bricius  Hildanus 2 failed  in  attempting  to 
restore  vision  to  a man,  in  whom  the  cornea 
had  been  penetrated  by  a single  grain  of  gun- 
powder. Those  of  the  eyelids,  though  appa- 
rently slight,  may  be  followed  by  ectropion, 
partial  ankyloblepharon,  and  symblepharon  3. 

With  regard  to  the  period  of  life,  it  may  be 
affirmed  that  the  two  extremes  run  the  great- 
est danger.  Young  children  and  infants,  from 
their  high  nervous  susceptibility,  speedily  fall 
victims  to  the  constitutional  irritation.  Per- 
sons advanced  in  years,  in  whom  the  vital 
powers  are  waning,  being  unable  to  sup- 
port the  exhausting  process  of  suppuration, 
commonly  die.  Should  they  outlive  the  ac- 
cident, the  sores  are  usually  transformed  into 
obstinate  or  intractable  ulcers.  It  is  a striking 
fact,  however,  that  the  old,  the  infirm,  and  the 
decrepit,  not  unfrequently  surmount  the  dan- 
ger, while  persons  in  the  vigour  of  manhood  are 
borne  down.simply  because  the  former  are  less 
obnoxious  to  diarrhoea.  The  rapidity  with  which 
the  most  robust  are  reduced  by  purging  is 
very  remarkable. 

Individuals  endowed  with  a strong  bodily 
frame,  and  a moderate  share  of  sensibility,  are 
in  less  danger  than  those  of  a nervous  ir- 
ritable temperament,  of  a scrofulous  or  scor- 
butic habit,  or  those  whose  constitution  has 
been  shattered  by  previous  disease  and  de- 
bauchery. It  is  consistent  with  extensive  ex- 
perience that  severe  burns  generally  prove 
fatal  in  subjects  addicted  to  the  immoderate 
use  of  alcoholic  liquors.  Patients  of  a mild 
disposition,  bearing  submissively  the  pain  of 
the  injury,  and  maintaining  always  the  position 
enjoined  to  them,  however  irksome  that  may 

1 Begin,  Art.  Cit. 

a I.ib.  4,  dc  Combustionibus. 

3 Jiingken,  Lehre  von  den  Angenkiankheiten. 
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be,  have  a better  chance  of  recovery,  and  re- 
cover more  speedily,  than  those  of  an  irascible, 
restless  temper,  who  cannot  be  kept  quiet. 

Treatment.  The  leading  indications  are,  to 
calm  the  pain  as  promptly  as  possible  ; to 
prevent  the  accession  of  inflammation  ; to 
preserve  contiguous  parts  from  mortification  ; 
to  promote  the  separation  of  dead  parts  ; and 
to  counteract  deformity  and  disfiguration. 

No  subject  in  the  wide  range  of  surgical 
therapeutics  has,  perhaps,  obtained  more  at- 
tention than  that  of  ascertaining  the  best 
means  of  counteracting  the  effects  of  fire  upon 
the  human  body.  It  would  indeed  be  a fruit- 
less task  to  endeavour  to  enumerate  the  mul- 
titude of  nostrums  and  remedial  agents  that 
have  been  alternately  cried  up  and  abandoned. 
It  is,  therefore,  my  intention  to  detail  suc- 
cinctly those  curative  measures,  which  the 
ample  experience  of  the  most  enlightened 
practitioners  has  shown  to  be  judicious  and 
effective  in  the  treatment  of  a lesion,  frequent 
in  occurrence,  and  often  fraught  with  danger. 

The  first  thing  that  requires  to  be  done  is 
to  remove  the  clothes  from  the  injured  parts  ; 
and  this  with  the  more  urgency  if  it  be  a 
scald,  when  the  liquid  has  lodged  between  the 
skin  and  the  garments,  or  if  the  injury  has 
been  caused  by  the  clothes  catching  fire.  In 
either  case  the  utmost  nicety  and  precaution 
must  be  taken  so  as  not  to  remove  the  epi- 
dermis, which  is,  under  such  circumstances, 
generally  blistered.  Otherwise  intense  pain, 
capable  of  occasioning  the  most  serious  ef- 
fects, may  be  the  consequence.  If  the  legs 
be  severely  burnt,  the  stockings  may  be  left 
on,  as  they  serve  the  purpose  of  dressings, 
when  soaked  with  the  remedy.  It  should  al- 
ways be  borne  in  mind,  that  a portion  only 
of  the  injured  parts  is  to  be  exposed  at  a time. 

We  must  adapt  our  curative  measures  ac- 
cording to  the  degree  of  injury,  after  its  extent 
has  been  ascertained.  It  is  generally  ad- 
mitted that  slightly  stimulating  applications 
after  the  great  stimulus  of  fire,  are  attended 
with  the  most  beneficial  results  ; therefore, 
in  superficial  burns  or  scalds,  the  best  ap- 
plication that  can  be  made  is  cloths  dipped 
in  tepid  vinegar,  which  was  Hunter’s  practice, 
or  a mixture  of  vinegar  and  spirits,  also  tepid. 
The  great  advantage  attending  such  remedies 
is,  that  they  are  always  at  hand.  Pencilling 
over  the  part  with  lunar  caustic  has  been 
recommended  ; it  relieves  pain,  and  prevents 
vesication.  Liquid  ammonia  is  used  in  some 
parts  of  France,  and  seems  to  act  in  the  same 
way.  Refrigerant  saline  solutions,  ethereous 
and  alcoholic  lotions,  which  cool  the  surface  by 
evaporation,  are  to  be  deprecated.  Yet 
Dr.  Thomson,  of  Edinburgh,  and  Professor 
Richerand,  of  Paris,  concur  in  recommending 
the  immersion  of  the  body  in  cold  water,  as  a 
means  of  producing  speedy  resolution  in  cases 
of  very  extensive  superficial  burns.  The 
ensuing  constriction  of  the  capillaries  pre- 
vents or  moderates  inflammation,  whilst  the 
sedative  property  of  the  remedy  assuages 
pain,  and  impedes  the  sympathetic  effects. 
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Thus  the  burn  is  localized,  and  no  further 
treatment  required.  Great  circumspection 
must  be  exercised,  however,  as  to  the  ap- 
plication of  cold,  not  merely  because  vesica- 
tions  take  place  more  extensively  on  its  em- 
ployment, but  because,  if  a large  surface  has  its 
temperature  suddenly  lowered,  that  augments 
the  tendency  to  collapse,  and  likewise  the  diffi- 
culty of  breathing,  and  in  the  instance  of  the 
abdomen  may  give  rise  to  dangerous  disorders 
of  the  bowels. 

As  a general  rule,  the  employment  of  oily 
and  unctuous  substances  ought  to  be  aban- 
doned ; they  interrupt  the  local  cutaneous 
transpiration,  and  favour  the  eruption  of 
blisters. 

If  the  burn  be  extensive,  or  if  vesication 
be  present,  among  all  the  means  that  have 
been  proposed,  there  is  none  better  suited  for 
assuaging  at  once  the  pain  and  tranquillizing 
the  patient,  than  a covering  of  carded  cotton. 
It  seems  to  act  by  maintaining  an  equable 
warmth,  and  excluding  the  impression  of  the 
external  air.  Cotton  wool  has  been  in  great 
repute  among  the  surgeons  of  North  America, 
as  a cure  for  burns.  The  discovery  of  its 
efficacy,  according  to  a tradition,  was  purely 
accidental.  The  infant  of  a negress  having 
had  the  whole  surface  of  the  body  burnt, 
was  uttering  the  most  piteous  cries  ; the 
mother,  terrified,  and  not  knowing  how  to  act, 
placed  it  in  the  midst  of  a heap  of  cotton, 
while  she  hastened  to  procure  assistance.  On 
her  return  she  found  the  little  sufferer  calm 
and  free  from  pain  : guided  by  this  unex- 
pected success,  she  wrapped  him  up  in  the 
cotton,  and  he  rapidly  recovered.  Latterly 
the  cotton  has  been  much  used  in  Scotland. 
To  Dr.  Anderson,  of  Glasgow,  we  are  in- 
debted for  many  valuable  observations  respect- 
ing its  employment. 

The  most  remarkable  and  immediate  effect 
of  the  application  of  a fleece  of  cotton,  when 
laid  upon  a burned  or  scalded  surface,  is  the 
prompt  cessation  ofthe  pain  and  irritation.  In 
superficial  cases,  by  diminishing  the  inflam- 
matory phenomena,  it  accelerates  the  cure ; 
when  the  cutis  is  exposed  or  destroyed  to  a 
greater  or  less  extent,  the  cotton  forms 
with  the  liquid  exudation  a sort  of  enve- 
lope, which  protects  the  denuded  surface 
and  favours  the  formation  of  a new  epi- 
dermis ; in  the  most  severe  cases,  where  the 
ravages  produced  by  the  combustion  leave  no 
hope  of  the  patient’s  recovery,  its  utility  is 
still  great,  for  it  occasions  much  alleviation, 
nay  sometimes  the  complete  subsidence  of 
pain.  Several  patients  who  had  been  pre- 
viously treated  by  other  methods,  expe- 
rienced superior  benefit  by  the  use  of  this 
agent.  A remarkable  instance  in  corrobora- 
tion has  been  related  by  Dr.  Anderson.  A 
young  girl  had  both  legs  burned  to  the  same 
extent  ; one  was  dressed  with  raw  cotton,  the 
other  with  simple  cerate  ; this  last  remained 
for  a long  time  inflamed  and  painful ; the 
sores  were  not  cicatrized  before  three  months  ; 
while  the  leg  dressed  with  cotton  was  found  to 


be  quite  healed  when  the  latter  was  removed 
in  three  weeks’  time  after  its  application,  and 
had  only  been  the  seat  of  slight  pain. 

In  France  its  advantages  have  been  realized 
by  M.  Larrey,  and  several  of  his  professional 
brethren. 

The  cotton  is  to  be  applied  in  thin 
recently  carded  fleeces.  When  vesicles  or 
bullae  are  present,  more  or  less  considerable, 
Dr.  Anderson  directs  that  the  serosity  be 
evacuated,  and  the  part  bathed  with  tepid 
water,  before  the  cotton  is  laid  on.  The 
sores  are  then  to  be  covered  with  successive 
strata  of  carded  cotton,  so  as  to  preclude  all 
compression  and  movement ; in  some  cases,  a 
roller  is  necessary  to  maintain  the  dressing. 
When  the  skin  is  deeply  burnt,  he  prefers  a 
lotion  of  spirit  of  lavender,  or  turpentine. 

If  the  suppuration  is  so  abundant,  in 
one  or  more  points,  as  to  exude  from  the 
layer  above,  or  if  it  exhales  a fetid  odour, 
offensive  to  the  patient  and  his  attendants, 
the  moistened  cotton  is  to  be  replaced  with 
fresh  fleeces.  This  must  be  performed  with 
the  utmost  promptitude,  so  as  to  leave  the 
inflamed  surface  exposed  as  short  as  possi- 
ble to  the  air.  But,  as  it  is  always  impor- 
tant to  keep  the  patient  in  a state  of  most 
perfect  repose  and  quietude  for  some  time, 
the  dressings  should  be  let  alone  as  long  as 
is  deemed  right,  notwithstanding  the  disagree- 
able smell '. 

A plan  similar  to  the  above  consists  in  ap- 
plying to  burns  the  silky  pappus  surrounding 
the  seeds  of  several  varieties  oftypha,  cats-tail, 
or  reed  mace.  The  first  notice  of  this  plant  as 
a topical  dressing  in  burns  is  to  be  found  in  Dio- 
scorides.who  advises  its  application,  mixed  with 
axunge2.  For  several  years  the  down  of  the 
reed  mace  had  been  employed  as  a remedy  by 
the  inhabitants  of  a village  situated  in  the  de- 
partment of  the  Aube  in  France,  and  M.  Jules 
Cloquet  has  the  merit  of  directing  attention 
to  it  by  a series  of  successful  experiments  he 
instituted  at  the  Hopital  St.  Antoine  in  Paris. 
This  mode,  like  that  recommended  by  Dr. 
Anderson,  is  most  advantageous,  when  the 
burn  has  pervaded  the  whole  thickness  of  the 
skin,  or  even  penetrated  to  the  subcutaneous 
layeh  The  varieties  of  the  plant  best  suited 
for  the  purpose  are,  the  Typha  Dtifolia ; 
T.  media  ; T.  angustifolia.  Before  using  it, 
the  grains  are  to  be  separated  from  each 
other,  to  be  well  shaken,  so  as  to  develop 
the  pappus,  and  yield  a down  as  light  as 
possible.  The  burned  part  is  to  be  exactly 
covered  with  the  down,  until  the  process  of 
cicatrization  is  completed,  when  the  dressing 
comes  away  spontaneously.  The  typha,  from 
its  silky  nature,  acts  as  a singularly  mild 
substance,  no  wise  susceptible  of  creating 
irritation  or  giving  rise  to  unpleasant  trac- 
tion. The  layer,  more  immediately  in  con- 
tact with  the  denuded  surface,  absorbs  the 
secreted  fluids,  forms  with  these  a natural 

1 Glasgow  Medical  Journal,  May  1(128. 

5 Lib.  3.  cap.  133.  cit.  in  Diet,  de  Medccine. 
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f)laister,  and  remains  connected  with  them  till 
lealed”;  while  the  external  one,  impermeable 
to  the  air,  forms  a sort  of  close  felt,  remarka- 
ble for  its  velvety  softness  ; the  effects  of 
which  are  principally  to  protect  the  sore 
against  the  irritant  action  of  the  atmosphere, 
and  facilitate  by  this  means  the  formation  of  a 
less  irregular  eschar.  As  this  plant  has  not 
the  inconvenience  of  becoming  dry  on  the 
outside,  it  does  not  drag  upon  the  still  tender 
tissue  of  the  cicatrix,  and  force  it  to  assume 
a vicious  direction. 

From  the  above  account,  taken  from  Vig- 
nal  *,  it  is  plain  that  the  typha  acts  exactly  as 
the  cotton.  But  the  latter,  from  the  readi- 
ness with  which  it  can  be  always  procured  in 
this  country,  will  necessarily  have  the  pre- 
ference. 

An  inconvenience  connected  with  cotton 
dressing  is,  that  vermin  are  apt  to  nestle  in  it, 
and  annoy  the  patients  ; and  in  some  cases  it 
has  been  known  to  aggravate  the  pain  and 
constitutional  disturbance2. 

In  the  same  class  with  the  methods  just 
described  for  excluding  the  contact  of  the  ex- 
ternal air,  may  be  ranked  the  dusting  the  part 
over  with  flour,  or  other  desiccative  powders. 
Flour,  however,  is  liable  to  the  objection,  that 
if  there  be  a discharge  of  matter,  it  forms  a 
poultice  or  paste,  that  may  become  rancid, 
irritant,  and  very  offensive.  The  combination 
of  oxide  of  zinc  with  chalk  is  much  superior. 

To  arrest  the  development  of  inflammation, 
and  the  formation  of  phlyctenae,  some  of  the 
old  surgical  writers  advise  holding  the  burnt 
part  to  the  fire.  Without  denying  the  efficacy 
of  such  a proceeding,  although  it  be  difficult 
to  account  for  it,  unless  we  assume  that  similia 
similibus  curantur,  such  a practice  can  only  be 
resorted  to,  in  the  most  trivial  accidents  of 
this  sort,  from  the  pain  with  which  it  is  fraught. 
A more  rational  and  not  less  efficacious  means 
has  been  introduced  by  M.  Bretonneau,  of 
Tours.  It  consists  in  circular  compression 
exercised  upon  the  injured  part  by  bandages, 
either  dry  or  moistened  with  some  discutient 
or  narcotic  solution.  To  obtain  the  desired 
good  effects,  it  is  proper,  when  vesicles  are 
present,  to  give  issue  to  the  fluid  contents  by 
one  or  more  punctures  ; after  which  the  pres- 
sure not  only  opposes  the  exhalation  of  se- 
rosity,  but  preserves  the  epidermis  upon  the 
rete  mucosum,  which  is  thus  protected  from 
the  air  and  external  agents.  On  removing 
the  dressing,  we  find  the  epidermis  dried  up, 
and  ready  to  peel  off.  If,  on  the  other  hand, 
the  part  be  denuded,  then  is  it  in  the  first 
instance  to  be  covered  with  oiled-silk,  cut  so  as 
to  prevent  the  slightest  fold  ; the  skin,  under 
the  compression,  recovers  without  passing  to 
the  state  of  suppuration. 

M.  Velpeau3  is  also  a strong  advocate  for 
compression  in  cases  of  injury  from  burn.  He 
has  come  to  the  conclusion  that  it  rapidly  as- 
suages the  pain,  and  prevents  or  dissipates  the 

1  Theses  clc  Paris. 

2  I)r.  Macfarlane’s  Clinical  Reports. 

3  Lnncette  Fran<;aise,  183.'). 


erysipelas,  which  is  a frequent  concomitant. 
Inflammation  is  also  either  prevented,  or  its  pro  - 
gress arrested  when  developed.  M.  Velpeau 
substitutes  for  the  bandages  strips  of  adhesive 
plaister.  These  are  to  be  applied  equably  over 
all  the  burned  surface,  in  order  that  there 
may  be  no  strangulation  of  any  one  portion. 
They  must  be  applied  so  as  not  to  allow  of 
their  yielding.  For  this  end  it  is  directed 
that  each  strap  shall  make  a turn  and  a half 
round  the  limb.  Where  the  region  to  which 
they  are  applied  is  unequal,  the  hollows  are 
to  be  filled  up  with  cotton  or  charpie.  Their 
direction  is  to  be  modified  according  to  the 
form  of  the  part.  Thus,  on  the  leg,  which 
forms  a cone,  they  are  to  be  disposed  in  a 
spiral,  commencing  from  below  upwards,  each 
circle  overlapping  the  one  above  to  secure 
uniform  compression.  The  frequency  of 
dressing  will  depend  on  the  amount  of  sur- 
face denuded,  and  the  consecutive  suppura- 
tion. If  the  discharge  be  copious,  the  plan- 
ters ought  to  be  renewed  every  two  days  ; 
if  moderate,  once  in  ten  or  fifteen  days  will 
suffice.  It  is  expedient  to  surround  the 
part  with  carded  cotton,  where  there  is 
much  matter  secreted.  Great  caution  is  to 
be  had  in  removing  the  straps,  to  prevent 
injury  of  the  new  skin.  Hence,  in  dividing 
them  with  the  scissors,  we  must  begin  from 
below.  Their  use  is  contra-indicated  in  per- 
sons whose  skin  is  delicate,  and  prone  to  ery- 
sipelas. In  such  cases,  probably  soap  plaister 
spread  on  silk  might  answer,  as  offering  a very 
mild  adhesive  application,  suggested  to  me  by 
Mr.  Howell,  of  Wandsworth.  M.  Velpeau 
seems  to  think  that  much  of  the  virtue  resides 
in  the  emplastic  composition. 

Notwithstanding  the  advantage  presented 
by  compression,  it  is  obvious  that  it  is  avail- 
able only  in  certain  cases.  Thus,  in  burns  of 
the  head  or  trunk,  it  is  quite  inadmissible, 
and  its  employment,  even  on  the  extremities, 
requires  great  care.  A bandage  or  strap  ill- 
applied,  may  occasion  strangulation,  and  the 
most  dangerous  consequences. 

Resolution  has  been  sometimes  accomplished 
by  abstraction  of  blood.  Boerhaave  and  Van- 
Swieten  have  recommended,  in  the  first  in- 
stance, copious  depletion.  It  is  recorded  of 
the  former,  that  on  one  occasion,  having  had 
his  face  and  arm  scalded  by  the  explosion  of 
a Papin’s  digester,  he  was  bled  on  the  instant 
to  fainting  ; this  operation  was  repeated  the 
following  day,  followed  by  a violent  purgative  ; 
he  was  thus  enabled  to  appear  in  public  on  the 
nineteenth  day.  M.  Jules  Cloquet  has  suc- 
cessfully adopted  the  practice  in  superficial 
burns,  by  the  application  of  a number  of. 
leeches  to  the  inflamed  parts  *. 

When  there  exists  a solution  of  continuity 
without  eschar,  M.  Lisfranc8  recommends 
the  solutions  of  chloride  of  soda  or  lime,  as 
substances  eminently  endued  with  the  pro- 
perty of  producing  a plastic  exudation,  which 
becomes  organized  like  other  false  membranes. 

1 Visnal.  Op.  cit. 

2 Mem.  tic  l’Academie,  1835. 
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This  new  tissue,  usually  developed  from  the 
circumference  to  the  centre,  closes  in  a short 
time  the  breach  of  continuity,  as  it  were,  by  a 
Hap  of  integument,  transplanted  by  an  operation 
of  autoplasty  from  the  neighbouring  skin.  He 
maintains  that  the  cicatrix  is  more  solid  and 
permanent  than  that  obtained  by  other  me- 
thods. The  chlorides  are  found  to  answer 
chiefly  in  the  first  and  second  degrees  of  burn, 
and  are  said  to  diminish  inflammation  and  pain. 
The  lotion  is  prepared  by  dissolving  from  four 
to  six  ounces  of  the  chloride  of  lime  in  a pound 
of  water.  Its  strength,  however,  ought  to  be 
such,  that  the  heat  and  gentle  pruritus  expe- 
rienced on  its  being  applied,  shall  not  last 
more  than  ten  or  fifteen  minutes.  If  they  ex- 
ceed that  period,  the  solution  is  to  be  diluted. 
The  whole  burned  surface  is  to  be  covered 
with  lint  imbued  with  the  solution  and  en- 
closed with  a piece  of  lint  spread  with  cerate 
and  pierced  with  holes.  It  must  be  kept 
constantly  moist.  When  there  are  vesicles 
they  are  to  be  opened  and  the  epidermis 
removed.  In  other  hands,  however,  it  would 
appear  that  this  method  has  not  answered  bet- 
ter than  those  commonly  adopted.  It  appears 
to  me  that  the  cases  in  which  these  saline 
solutions  are  of  utility,  are  those  in  which  a 
fetid  suppuration  is  emitted,  whose  bad  quali- 
ties require  to  be  corrected. 

Creosote  has  been  brought  forward  by  its 
discoverer,  Dr.  Reichenbach.as  a topical  stimu- 
lant, whose  action  serves  to  accelerate  greatly 
the  cure  of  burns.  It  is  employed  in  solution, 
and  may  be  prepared  by  adding  two  parts  of 
creosote  to  100  parts  of  warm  water.  Com- 
presses dipped  in  this  are  to  be  applied  to  the 
affected  surfaces.  This  lotion,  however,  is 
nowise  superior  to  those  mentioned  formerly. 

Dupuytren’s  practice  was  to  keep  the  burnt 
parts  constantly  covered  with  pledgets,  mois- 
tened with  a cold,  aqueous  solution  of  di- 
acetate of  lead.  This  lotion  he  believed  to 
possess  a two-fold  virtue,  being  both  astrin- 
gent and  sedative.  It  decolours  the  skin, 
counteracts  the  afflux  of  fluids,  and  alleviates 
pain. 

The  following  plan  has  been  recommended 
to  prevent  disfiguration  from  the  scars  caused 
by  burns.  Having  opened  the  vesicles  and 
allowed  the  contained  fluid  to  escape,  the 
part  is  directed  to  be  touched  with  a stick 
of  lunar  caustic  until  dry,  the  epidermis  being, 
as  far  as  possible,  saved  from  being  detached. 
The  pain  soon  subsides,  and  when  the  burn 
is  inconsiderable,  a single  application  is  said  to 
suffice.  Should  suppuration,  however,  ensue, 
the  part  must  be  again  touched  with  the 
caustic.  The  crust  that  is  formed  covers  the 
whole  injured  part  and  falls  off  in  a few  days, 
leaving  a new,  smooth,  and  even  skin1. 

We  are  assured  the  same  object  can  be  ef- 
fected by  employing  a somewhat  different 
procedure.  Cloths  dipped  in  cold  water  are 
laid  upon  the  burnt  parts,  and  in  the  lapse  of 
from  twenty-four  to  forty-eight  hours,  when 
the  vesicles  formed  have  put  on  a gummy  ap- 

1 Dr.  Fricke  in  Casper's  Wochensclirift,  No.  1. 1833. 


pearance,  the  elevated  cuticle,  forming  their 
envelope,  is  to  be  removed  with  a pair  of 
scissors  ; this  prevents  suppuration  and  con- 
sequent scarring  >. 

In  cases  of  injury  from  the  deflagration  of 
gunpowder,  the  grains  should  be  carefully 
picked  out  with  a needle  from  the  rete  mu- 
cosum  in  which  they  are  lodged,  to  prevent 
inflammation,  and  subsequent  disfigurement, 
especially  if  the  face  be  the  part  concerned. 
A poultice  is  to  be  afterwards  applied. 

When  vesications  exist,  we  should  not  be 
in  a hurry  to  open  them.  For  this  practice  we 
have  the  high  authority  of  Sir  B.  Brodie.  The 
fluid  becomes  sometimes  absorbed  in  a few 
days,  by  time  new  cuticle  is  generated,  and 
when  the  dead  cuticle  peels  off,  the  part  is 
found  restored  to  its  normal  condition.  If, 
however,  the  vesicles  are  distended  almost  to 
bursting,  so  that  great  pressure  is  made  on  the 
cutis,  when  the  pain  and  inflammation  begin 
to  diminish,  puncturing  with  a needle  at  the 
most  dependent  part,  and  letting  out  a por- 
tion of  the  fluid,  and  repeating  this  from  time 
to  time,  will  be  proper.  It  is  not  prudent 
to  remove  the  epidermis  which  protects  the 
nervous  papillae  from  the  action  of  the  air  and 
the  dressing.  If  some  days  have  elapsed, 
after  having  given  issue  to  the  serosity  con- 
tained in  the  phlyctenae,  the  surface  of  the 
cutis  is  found  secreting  pus  which  escapes 
with  difficulty,  then  the  epidermis  is  to  be 
stripped  away,  in  order  to  favour  the  desicca- 
tion of  the  pus.  Its  removal  at  this  time  is 
not  attended  with  pain. 

In  burns  of  the  fourth  and  fifth  degrees,  as 
the  sensibility  of  the  injured  parts  is  in  a 
great  measure  impaired  or  annihilated,  a 
more  powerful  stimulus  is  required  than  any 
of  those  hitherto  noticed.  Here  terebinthi- 
nate  applications  will  be  found  to  be  most 
efficacious,  an  excellent  practice  first  intro- 
duced by  Dr.  Kentish.  He  directed  the  parts 
to  be  covered  with  rags  dipped  in  oil  ot  tur- 
pentine. When  there  is  much  depression  of 
the  powers  of  life,  the  turpentine  ought  to 
be  applied  tepid.  This  treatment  is  to  be 
continued  until  the  eschar  begins  to  separate 
at  the  margins,  and  even  longer. 

Instead  of  the  oil  of  turpentine,  which  from 
its  fluidity  is  often  unmanageable,  the  lini- 
mentum  terebinthinae,  or  Venice  turpentine 
mixed  with  various  proportions  of  cerate,  may 
be  employed,  as  recommended  by  Dr.  Perry 
of  Glasgow.  I have  seen  the  best  effects  pro- 
duced by  the  last,  of  which  the  great  advan- 
tage is,  that,  it  forms  a plastic  application,  the 
strength  of  which  can  be  regulated  at  discre- 
tion. Sir  B.  Brodie  advises  a liniment  con- 
sisting of  equal  parts  of  green  digestive  2 and 
oil  of  turpentine,  which  is  the  approved  appli- 
cation at  St.  George’s  Hospital. 

By  these  means  the  pain  is  relieved,  and 

1 Dr.  Tott  in  v.  Grafc&  L.  Walthers,  Journal  dcr 
Cliir.  und  Augenheilk.  ltd.  xix.  H.  3.  850. 

2 Green  digestive  is  prepared  a9  follows: 

R. — Fng.  Elemi,  lbiij.  Ung.  Sambuci,  Sij. 

Bals.  Copail).  Jiij.  M. 
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the  contact  of  air  excluded.  In  extensive 
burns,  stimulant  applications  possess  the  fur- 
ther advantage,  contrary  to  cold,  of  lessening 
the  disposition  to  collapse.  Here  it  must  be 
especially  minded  that  we  are  only  to  expose 
portions  of  the  injured  parts  at  a time. 

Care  is  likewise  to  be  taken,  so  to  arrange 
the  dressings  that  they  will  not  fall  off.  A 
bandage  may  be  put  loosely  over  them,  by 
which  they  are  kept  in  their  places  three  or 
four  days  if  required.  Should  the  dressings 
become  deranged,  they  must  be  daily  re- 
newed. 

In  deep  and  extensive  burns,  it  is  always  to 
be  feared,  that  the  inflammation  may  deter- 
mine too  powerful  a re-action,  and  that  the 
suppuration  may  exhaust  the  patient,  by  its 
abundance  and  duration.  To  prevent  these 
dangerous  sequelae  in  a burn  occupying  the 
great  part  of  one  of  the  lower  extremities, 
the  thigh  and  the  corresponding  side  of  the 
trunk,  M.  Lacretelle,  of  the  Val-de-Grace  at 
Paris,  covered  the  principal  portion  of  the 
burned  surface  with  bladders  filled  with  iced 
water,  continuously  for  twelve  or  fifteen 
days.  This  ingenious  plan  was  followed 
by  complete  success,  and  that  almost  unex- 
pected, in  a case  where  the  disorganization  was 
so  extensive.  It  is  well  worthy  of  imitation. 
Attention  must  be  had  to  renew  uninterrupt- 
edly the  iced  water,  as  soon  as  its  temperature 
rises,  so  that  its  action  may  be  abiding,  and 
that  no  re-action  be  developed  in  the  parts  to 
which  it  is  applied.  This  is  indispensable,  for 
if  the  refrigeration  be  not  sedulously  main- 
tained, this  practice  may  prove  injurious1. 

In  cases  of  scald  of  the  mucous  membrane, 
as  of  the  mouth  or  oesophagus,  frequent  ablu- 
tion with  some  bland  fluid  must  be  employed. 
If  the  windpipe  has  suffered,  and  symptoms 
of  inflammation  manifest  themselves,  leeches 
and  poultices  ought  to  be  applied  to  the 
throat,  and  frequently  repeated  doses  of  calo- 
mel exhibited,  in  order  to  arrest  or  subdue 
the  exudation  of  lymph.  When  the  symptoms 
are  intense,  the  operation  of  laryngotomy  or 
of  tracheotomy  may  be  performed,  with  the 
effect  of  preventing  impending  suffocation, 
and  perhaps  of  saving  life.  Dr.  M.  Hall  has 
reported  four  fatal  cases  of  this  kind,  in  the 
last  of  which  temporary  relief  was  procured 
by  the  operation  of  tracheotomy,  although 
the  child  subsequently  sank  from  exhaustion, 
caused  by  the  irritation  of  the  primary  affec- 
tion 2. 

To  promote  the  healing  of  the  sore  is  the 
next  point  to  be  attended  to.  If  it  be  a su- 
perficial suppurating  surface,  it  may  be  simply 
covered  with  carded  cotton,  or  dusted  over 
with  some  absorbent  powder,  as  equal  parts  of 
chalk  with  oxide  of  zinc.  Sir  B.  Brodie  re- 
commends the  powder  to  be  put  into  a jelly- 
pot  closed  with  a piece  of  gauze,  as  a ready 
means  of  dusting  the  pulverulent  particles 
over  the  secreting  surface.  The  powder  ab- 

1 Diet,  do  Mddccine. 

a Dr.  M.  Hall's  Edition  of  Underwood,  p.  364. 
London,  1835. 
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sorbs  the  pus,  forms  a scab  with  it,  under  which 
the  new  cuticle  is  rapidly  generated. 

It  has  been  observed,  that  where  a very  su- 
perficial degree  of  ulceration  takes  place,  the 
nervous  papillae  resist  the  ulcerative  process 
more  easily  than  the  other  structures,  remain 
elevated  above  them,  and  stand  forth  pro- 
minently, giving  an  uneven  appearance  to 
the  sore.  Here  various  astringent  and  stimu- 
lant solutions  will  prove  useful,  as  those  of 
sulphate  of  zinc,  sulphate  of  copper,  and  ni- 
trate of  silver.  They  must  be  changed  from 
time  to  time,  as  they  lose  their  effect  after 
a few  days.  Cerates  of  different  kinds  have 
been  recommended  : Delpech  used  always 

the  opiate  cerate,  but  in  many  instances 
unctuous  applications,  from  their  proneness 
to  rancidity,  irritate  and  retard  the  healing 
process. 

The  separation  of  the  slough  is  a natural 
process  over  which  art  has  little  control. 
Should  it  be  an  object  of  consequence,  small 
poultices  may  be  applied,  or  the  water-dress- 
ing, that  is,  moistened  lint  covered  with  oiled- 
silk  ; and  where  much  pain  is  complained  of, 
the  moistening  fluid  may  be  medicated  with 
various  anodyne  substances.  If  the  slough 
be  extensive,  not  only  will  the  poultice,  from 
its  weight,  prove  a source  of  distress  in  itself, 
but  tend,  as  Dr.  Macfarlane  has  pointed 
out 1 to  induce  exuberant  and  spongy  gra- 
nulations, and  to  establish  that  kind  of  un- 
healthy action,  which  forms  so  serious  an 
obstacle  to  cicatrization.  It  is  best  to  anoint 
merely  the  edges  with  simple  cerate,  or  in 
some  cases  the  entire  eschar,  to  prevent  its 
becoming  hard  and  horny,  as  from  its  un- 
yielding nature,  it  is  apt  to  harass  the  patient 
on  his  shifting  his  position.  When  fluctuation 
is  felt  beneath  the  charred  integument,  it  is 
proper  to  make  an  incision,  in  order  to  prevent 
the  collection  of  pus.  No  traction  must  be 
ever  attempted  with  a partially  adherent 
eschar,  but  the  floating  margin  may  be  cut 
away.  When  the  discharge  is  very  copious, 
and  frequent  change  of  dressing  required,  the 
tailed  bandage  of  Scultetus  is  better  than  a 
common  roller. 

After  the  slough  is  entirely  separated,  the 
sore  is  to  be  treated  on  the  general  principles 
of  surgery.  The  formation  of  the  new  skin 
proceeds  from  the  edge  of  the  sore,  gradually 
covering  it  in  towards  the  centre,  till  the  whole 
is  inclosed.  Sometimes,  however,  it  begins  to 
form  in  patches  near  the  centre,  or  at  some 
distance  from  the  margins,  and  then  spreads 
over  the  surface,  and  that,  independently 
of  any  portion  of  old  integument  that  may 
have  been  left  at  the  time  of  receiving  the 
injury. 

The  cicatrix,  closely  analogous  in  its  na- 
ture to  the  integuments  destroyed,  progres- 
sively spreads  like  a fine  membrane  over  the 
granulations,  having  its  growth  from  the  sur- 
rounding  uninjured  skin  ; at  first  red  and  soft, 
but  becoming  by  degrees  white  and  thick,  so 
as  to  form  a complete  envelope  in  the  situa- 
1 Clinical  Reports. 
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lion  of  the  sore.  When  the  surface  of  the 
latter  is  very  great,  it  ought  to  be  imme- 
diately covered  with  successive  layers  of 
fine  fleece  cotton,  which  must  be  retained 
in  close  apposition  by  means  of  a band- 
age. Thus  the  discharged  fluid  is  absorbed, 
the  tender  granulations  protected  from  in- 
jury, and  cicatrization  vastly  promoted.  In 
certain  cases,  when  the  pus  is  confined  by 
the  crust  formed  with  the  cotton,  an  aperture 
must  be  made  into  it  with  the  scissors,  the 
fluid  evacuated,  and  fresh  cotton  made  to 
supply  its  place.  When  the  suppuration  is 
excessive,  saturnine  lotions  have  been  em- 
ployed with  advantage.  I had  occasion  to 
witness  their  efficacy  in  the  case  of  a patient 
of  Dupuytren’s,  in  the  Hotel  Dieu  at  Paris. 
The  greater  part  of  the  leg  had  been  deeply 
burnt,  exposing  the  bone,  and  over  the  ex- 
tensive suppurating  surface  epithems,  imbued 
with  a solution  of  lead,  were  applied.  The 
result  was  a gradual  diminution  of  the  dis- 
charge, cicatrization  of  the  sore,  and  perfect 
restoration  to  health.  The  noxious  effects  to 
be  apprehended  from  the  absorption  of  lead 
into  the  system  during  its  external  employ- 
ment, might  advantageously,  I think,  be  com- 
bated by  the  exhibition  of  sulphates  of  soda 
or  potash  or  hydroguretted  waters. 

When  the  ulcer  is  moderate  in  size,  it  may 
be  rapidly  healed  by  the  water-dressing  de- 
scribed above.  If  the  surface  is  irritable  and 
painful,  solutions  of  the  narcotic  extracts,  as 
conium,  &c.,  or  the  liquor  opii  sedativus,  di- 
luted with  water,  may  be  advantageously  ap- 
plied. If  the  surface  is  pale  and  languid, 
tonics  and  stimulants,  as  the  pulv.  cinchonse, 
the  balsams,  especially  that  of  Peru,  and  Bar- 
badoes  naphtha  will  be  proper.  According  to 
Dr.  Donnellan,  the  ung.  calamin.  is  an  ex- 
cellent application.  The  cerate  ought  to  be 
thinly  spread  over  a piece  of  lint,  pierced 
with  numerous  holes  : if  too  thickly  applied 
portions  will  be  left  behind  on  the  skin,  which 
may  irritate  to  such  a degree  as  to  occasion 
erysipelas When  again  the  granulations 
are  luxuriant  and  spongy,  styptics  and  escha- 
rotics  are  indicated.  From  twenty  to  twenty- 
five  grains  of  nitrate  of  silver,  dissolved  in 
an  ounce  of  pure  water,  forms  an  excellent 
lotion.  The  addition  of  a little  opium  les- 
sens the  pain  of  the  application,  and  does 
not  interfere  with  its  catheretic  properties. 
A viscid  sebaceous  secretion  is  apt  to  form 
on  the  new  skin  in  some  cases  ; this  ought 
always  to  be  gently  removed.  When  the  mar- 
gin is  tender,  it  should  be  dressed  with  sepa- 
rate pieces  of  lint.  The  absolute  importance 
of  a light  hand  and  assiduous  attention  are 
never  to  be  forgotten.  A careless  and  harsh 
removal  of  the  dressing  may  be  the  means  of 
tearing  away  the  new  skin,  and  undoing  the 
work  of  many  days.  The  exposure  to  the  air 
also  gives  pain.  The  surface  therefore  should 
onty  be  exposed  by  parts,  and  of  course 
dressed  by  parts. 

The  excessive  tendency  to  union  of  parts 
1 Precis  sur  la  Brftlure. 


after  burns,  depends  probably  on  a kind  of 
abiding  erethism  in  the  sore.  The  granu- 
latious  become  firm,  solid,  and  of  a bright 
red,  and  it  appears  that  the  more  these  cha- 
racters are  marked,  the  force  with  which  parts 
are  attracted  to  each  other  is  proportionally 
greater.  M.  Begin  ingeniously  suggests,  that 
capillary  bleeding  from  the  surface  of  the  sore, 
conjoined  with  the  continued  application  of 
relaxing  and  narcotic  epithems,  as  emollient 
poultices  imbued  with  solution  of  opium, 
would  prove  efficacious  against  this  excessive 
contractility  by  reducing  it  to  the  condition 
of  an  ordinary  sore. 

M.  Velpeau  mentions,  that  when  the  plan  of 
strapping  with  diachylon  plaister  is  adopted, 
the  cicatrization  does  not  proceed  from  the 
circumference  to  the  centre,  that  is,  by  con- 
vergence, but  simultaneously  by  layers  over 
the  whole  surface  of  the  sore  ; for  which 
reason  the  extent  of  burns  exerts  no  influence 
whatever  on  the  duration  of  cure,  a large 
burned  surface  requiring,  according  to  him, 
no  longer  time  for  healing  than  a small  one. 
The  cicatrix  is  firm,  solid,  and  without  ir- 
regularity J. 

When  the  fingers  or  toes  have  been  de- 
stroyed by  fire,  their  separation  is  effected 
nearly  as  an  ordinary  eschar.  It  is  sometimes 
necessary  to  divide  with  scissors  the  liga- 
mentous cords  or  flaps  of  tendon  by  which 
they  may  still  adhere2. 

In  those  cases  where  an  extremity  has  been 
completely  charred  by  combustion,  amputa- 
tion is  the  only  resource.  Is  the  operation  to 
be  retarded  till  such  time  as  the  first  effects 
of  the  accident  be  past,  or  is  it  to  be  imme- 
diately performed  ? I am  disposed  to  coincide 
with  those  surgeons  who  contend,  that  when 
no  hope  of  saving  the  limb  remains,  and  the 
limits  of  mortification  are  well-defined,  ampu- 
tation is  indicated.  In  this  way  the  patient 
escapes  the  sufferings  from  violent  inflamma- 
tion, which  would  be  necessarily  set  up  in  the 
neighbouring  sound  parts,  and  also  any  sym- 
pathetic accidents  which  might  ensue.  If, 
however,  there  is  any  chance  that  the  part 
may  prove  afterwards  in  some  measure  useful, 
and  the  patient  is  sufficiently  robust  to  resist 
the  various  complicated  evils  to  which  he  may 
be  subjected,  then  let  the  operation  be  post- 
poned. 

Amputation  is  also  demanded,  when  upon 
the  separation  of  the  eschar,  a large  articula- 
tion is  opened,  or  when  the  sores  are  so  ex- 
tensive, deep,  and  irregidar,  that  no  reason- 
able hope  of  their  cure  can  be  entertained. 

Constitutional  treatment.  — In  superficial 
burns  that  occupy  a limited  extent,  there  is 
no  necessity  for  exhibiting  internal  remedies, 
or  changing  in  any  respect  the  diet  or  regi- 
men of  the  patient.  But  in  cases  of  severe 
injury,  it  is  far  otherwise.  If  the  patient  be 
in  a state  of  collapse,  the  pulse  weak,  and  the 
extremities  cold,  stimulants  are  to  be  admi- 
nistered to  rally  the  flagging  powers,  and 

1 Lib.  cit. 

2 Diet,  dc  Med. 
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restore  the  natural  harmonies  of  the  system. 
For  this  purpose,  cordial  drinks,  wine,  brandy, 
ammonia,  ether,  and  camphor,  may  be  exhi- 
bited together  with  gently  stimulating  enemas, 
and  artificial  warmth  to  the  pit  of  the  stomach ; 
the  extremities  may  be  excited  by  sinapisms, 
and  the  uninjured  portion  of  the  surface  by 
stimulant  embrocations.  No  nourishment 
must  be  put  into  the  stomach,  as  it  will  not 
bear  it.  The  patient  should  trust  for  a time 
to  his  own  solids.  I have  known  the  best 
effects  wrought  by  the  administration  of 
brandy  as  recommended  by  Mr.  Travers  1, 
given  in  gruel,  in  the  proportion  of  one 
part  of  the  former  to  two  of  the  latter, 
in  doses  of  a table  spoonful  or  two,  at 
short  intervals,  until  a sufficient  distinctness 
and  fulness  of  the  pulse  is  obtained,  with  a 
corresponding  improvement  of  the  com- 
plexion and  superficial  temperature.  This 
treatment  may  be  continued  for  days,  occa- 
sionally intermitting  it,  and  always  gradually 
withdrawing  it.  The  bowels  are  to  be  re- 
lieved by  an  enema,  and  if  much  stupor  with 
previous  costiveness  exist,  some  gentle  ape- 
rient, as  a spoonful  of  castor  oil,  should  be 
given.  The  stimulants  may  be  gradually  with- 
drawn on  signs  of  approaching  reaction ; 
especially  if  the  pulse  become  bounding,  and 
the  countenance  flushed.  The  patient  should 
be  kept  in  a state  of  the  utmost  quietude, 
in  a well-aired  apartment.  Where  the  pain 
is  very  great,  opium,  according  to  Dr. 
Dzondi,  of  Halle,  is  productive  of  the 
best  effects.  Mr.  Travers,  on  the  other 
hand,  maintains  that  its  use  ought  to  be 
abandoned,  as  being  in  small  doses  ineffica- 
cious, in  large,  injurious.  For  my  own  part, 
I have  never  seen  it  do  good.  It  is  to  the 
topical  treatment  we  must  look  for  relief. 

When  the  system  cannot  be  roused  by 
stimulants,  it  may  be  presumed  that  there 
exists  an  accumulation  of  blood  in  some  in- 
ternal organ,  suspending  and  paralyzing  the 
central  organ  of  circulation,  characterized 
by  the  sluggish  and  imperfect  action  of  the 
heart,  the  feeble  thready  pulse,  and  the 
diminished  temperature  ; for  this,  prompt  ab- 
straction of  blood  is  the  only  remedy.  In 
such  cases  a difference  will  be  found  between 
the  cardiac  and  radial  pulse. 

Dr.  Macfarlane  states,  that  during  the  stage 
of  collapse  from  a severe  burn,  after  employ- 
ing stimulants  without  effect  for  four  hours, 
fourteen  ounces  of  blood  were  taken  away 
from  the  arm,  after  which  a renewal  of  the 
stimuli  proved  more  successful,  for  in  less 
than  an  hour  the  heat  was  restored  to  the 
skin,  and  the  pulse  became  full  and  bounding2. 

On  the  recovery  from  prostration  again, 
if  there  be  strong  vascular  reaction  mani- 
festing itself  about  the  third  or  fourth  day 
from  the  receipt  of  the  injury,  recourse 
must  be  had  to  general  and  local  blood- 
letting. In  a number  of  cases,  the  swelling 
of  the  surface  in  those  parts  where  vene- 

1  Essay  on  Constitutional  Irritation. 

5 Lib.  cit. 


section  is  commonly  performed  may  prevent 
the  operation  from  being  successful  in  ab- 
stracting blood,  but  there  are  few  cases  in 
which  leeches  or  cupping  will  not  afford  a suffi- 
cient quantity.  Nor  does  the  removal  of  the 
cuticle,  as  Dr.  Cummin  has  shown,  prove  any 
obstacle  to  the  leeches  taking.  In  some  cases 
it  will  be  prudent  to  resort  to  the  employ- 
ment of  antiphlogistic  measures,  even  before 
any  febrile  movement  is  manifested.  I have 
seen  much  good  obtained  by  frequently  re- 
peated small  doses  of  sulphate  of  magnesia 
with  tartar  emetic.  This  combination  acts 
gently  on  the  bowels  and  the  skin,  tends  to 
equalize  the  circulation  and  repress  inordi- 
nate action.  Where  there  is  determination 
to  the  brain  and  the  patient  is  vigorous,  vene- 
section must  be  performed  : if  coma  be  pre- 
sent, leeches  and  cold  should  be  applied  to 
the  temples.  The  lancet,  however,  is  not  to 
be  hastily  or  indiscriminately  used  : it  is  to  be 
remembered  that  the  patient  has  a long  debi- 
litating process  to  go  through,  we  are  there- 
fore called  upon  to  husband  those  powers  on 
which  existence  depends.  An  excellent  rule 
to  observe  in  such  cases,  is  neither  to  over 
stimulate  on  the  one  hand,  nor  to  lower 
too  much  on  the  other.  Excess  on  either 
side  is  alike  prejudicial. 

When  suppuration  is  established,  and  the 
fever  has  ceased,  or  nearly  so,  the  patient  is 
to  be  supported  with  light,  nutritious  food. 
Too  generous  a diet  is  apt  to  retard  the  pro- 
cess of  cicatrization,  to  render  the  granula- 
tions luxuriant,  and  predispose  the  patients  to 
internal  inflammation  or  apoplexy.  An  oc- 
casional purgative,  as  recommended  by  Dr. 
Kentish,  is  useful  in  favouring  the  formation  of 
new  skin.  With  this  view  calomel,  with  extract 
of  colocynth,  or  calomel  followed  by  a senna 
draught  in  the  morning,  may  be  exhibited 
occasionally. 

Where  the  ulceration  is  extensive,  and  the 
suppuration  excessive,  when  the  subject  is  of  a 
constitution  naturally  weak,  or  impaired  by  the 
inroads  of  previous  disease,  the  bodily  powers, 
being  insufficient  to  weather  the  reparative 
process,  sink  under  it.  Probably  the  patient 
may  be  going  on  favourably  for  a time,  after 
which  he  begins  to  loathe  his  food — vomiting 
and  diarrhoea  supervene,  the  pulse  becomes 
quick  and  feeble.  In  such  cases,  when  the 
symptoms  are  grave,  medicine  generally 
proves  quite  incapable  of  enabling  the  sys- 
tem to  sustain  the  exhausting  process  going 
on,  and  the  patient  generally  dies  hectic  and 
emaciated.  The  surgeon,  however,  may  some- 
times succeed  in  averting  the  impending  evil. 
Let  the  patient  have  the  lightest,  and,  at  the 
same  time,  the  most  nourishing  diet,  given 
frequently  and  in  small  quantities,  along  with 
sulphate  of  quina  and  sesqui-carbonate  of 
ammonia.  Various  astringent  medicines  may 
be  administered  to  stop  the  diarrhoea. 
Dupuytren’s  favourite  prescription  was  two 
grains  of  sulphate  of  zinc  with  one  of  the 
watery  extract  of  opium  every  four  hours. 
Opiate  enemas  and  suppositories  will  be  found 
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valuable  auxiliaries  ; and  opium  given  by  the 
mouth,  in  repeated  small  doses,  will  prove  of 
great  benefit  when  the  patient  can  bear  it. 
It  allays  irritation,  and  thus  prevents  the 
system  from  being  worn  out.  Great  atten- 
tion must  be  paid  to  the  comfort  of  the 
patient ; hence  if  he  suffers  from  moving  about 
on  a common  bed,  he  should  be  laid  on  a 
water  bed.  Much  good  is  often  done  in  this 
way.  Above  all,  the  chamber  should  be 
freely  ventilated,  and  his  body  and  bed-clothes 
frequently  changed. 

While  the  cicatrix  is  forming,  care  must 
be  taken  that  it  be,  as  nearly  as  possible, 
of  the  same  size  as  the  original  skin  it  is 
destined  to  replace.  Burns  of  the  first 
and  second  degrees  seldom  leave  behind 
any  trace  of  their  existence,  unless  the 
error  has  been  committed  of  removing  too 
early  the  epidermis  elevated  by  serum,  the 
result  of  which  may  be  troublesome  ulcera- 
tion. It  is,  however,  quite  different  in  respect 
to  burns  of  the  third,  fourth,  and  fifth  degrees. 
There  the  destroyed  portions  cannot  be 
replaced  ; all  we  can  attempt  is  to  prevent 
the  cicatrix  from  becoming  adherent  to 
the  muscles,  tendons,  and  other  parts  which 
have  been  exposed. 

When  the  eyelids  are  burnt,  it  is  not 
alone  sufficient  to  obviate  the  cohesion  of 
their  free  margins  by  means  of  tents,  a suitable 
position  must  also  be  given  to  them  to  avoid 
a puckered  scar,  which  might  occasion  a dis- 
agreeable dragging  down,  eversion  of  the 
lower  lid  on  the  cheek,  or  the  inversion  of  the 
cilise  towards  the  globe. 

When  we  find  the  margin  of  a natural  aper- 
ture deeply  burned  or  scalded,  its  oblitera- 
tion or  contraction  is  to  be  counteracted 
by  maintaining  it  dilated  by  means  of  tents, 
bougies,  canulae,  &c.  Tents  of  charpie  are 
well  suited  for  preventing  coarctation  of 
the  vulva  and  anus,  and  metallic  tubes  or  gum 
elastic  catheters,  for  preserving  the  natural 
dimensions  of  the  nostrils,  and  re-union  of  the 
alee  nasi  with  the  septum ; they  possess  the  far- 
ther advantage  of  allowing  the  patient  to  breath 
freely.  In  burns  of  the  fingers,  toes,  and  other 
contiguous  parts,  care  must  be  taken  to  keep 
them  constantly  apart,  by  extending  them  on 
pallett  splints,  fitted  to  the  hand,  in  the  case 
of  the  fingers,  and  by  interposing  lint  spread 
with  cerate  betw’ecn  the  toes. 

When  the  bum  has  invaded  the  whole  cir- 
cumference of  an  articulation,  we  are  to  con- 
sider the  position  in  which  the  member  will 
be  subsequently  best  apt  to  fulfil  its  functions  ; 
for  the  articulation  of  the  knee,  the  leg  is  to 
1)C  extended  on  the  thigh  ; this  position  being 
most  favourable  for  progression  and  standing  ; 
for  that  of  the  elbow  the  fore-arm  is  to  be  kept 
in  extension.  The  cicatrix  will  form  slowly 
in  the  sense  of  flexion,  but  the  movements  will 
be  preserved.  This  should  always  be  kept  in 
mind,  when  it  is  likely  the  patient  will  be  ex- 
posed to  an  abundant  and  tedious  suppura- 
tive process. 

For  the  tibio-tarsal  articulation,  the  foot 


must  be  maintained  in  a position,  neither  ex- 
tended nor  flexed  ; the  same  rule  applies  to  the 
radio-carpal  joint.  It  is  unnecessary  to  state 
that  when  the  bum  affects  one  side  only  of  a 
joint,  the  limb  ought  to  be  kept  to  the  oppo- 
site. If  the  neck  be  burnt  all  round,  the 
head  must  be  supported  in  its  natural  vertical 
direction  ; while,  if  the  burn  occupy  but  one 
side,  the  head  should  be  kept  slightly  inclined 
to  the  opposite. 

To  obtain  a smooth  and  equable  cicatrix, 
the  granulations,  when  too  salient,  are  to  be 
repressed  with  caustic  ; and,  if  necessary,  with 
compression  effected  by  a leaden  plate. 

This  latter  practice  however  requires  both 
skill  and  consideration,  since  undue  pressure 
on  the  surface  of  the  sore,  whether  caused 
by  tight  bandaging  or  improper  position,  is 
likely  to  induce  a stasis  of  the  blood  in  the 
capillaries  of  the  part,  the  rupture  of  some 
of  these  vessels,  and  the  extravasation  of  a 
greater  or  less  quantity  of  sanguineous  fluid. 
However  small  the  hmmorrhage  may  be,  it 
directly  enfeebles  the  patient ; the  effused 
blood  moreover  irritates  and  inflames  the 
sore,  and  if  allowed  to  remain  and  get  de- 
composed on  the  surface,  tends  to  augment 
and  vitiate  its  secretion. 

Sometimes  the  ulcer  is  so  narrow,  that  the 
contraction  of  the  cicatrix  takes  place  alto- 
gether from  one  side ; in  certain  cases,  by  allow- 
ing the  contraction  to  take  place  in  one  way, 
and  by  forcing  it  in  another,  a great  deal  of 
deformity  may  be  prevented.  Much  discretion, 
however,  is  required ; for  if  the  surgeon  attempts 
to  overdo  the  thing,  the  ulcer  does  not  heal 
at  all.  The  point  is,  for  him  to  see  howr  much 
skin  is  left  in  other  parts,  and  to  manage  ac- 
cordingly ; for  should  the  new  skin  be  strained, 
it  is  apt  to  crack  and  ulcerate  afresh,  and  the 
patient  has  to  undergo  the  whole  process 
anew. 

We  are  sometimes  enabled,  by  means  of 
oily  embrocations,  baths,  douches,  together 
with  passive  motion,  to  soften,  extend,  and 
even  to  obliterate  the  irregularities  left  by  the 
cicatrization  of  burns.  The  surgical  treat- 
ment of  these,  however,  will  be  considered  at 
full  length  in  the  article  Cicatrice. 
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(Alexander  Ure .) 

BURS,®  MUCOSA  (deriv.  pipra,  a 
bag).  These  are  small  bags  of  fluid,  which 
are  found  between  the  tendons  in  the  neigh- 
bourhood of  joints,  between  the  tendons  and 
the  periosteum,  and  occasionally  between  the 
bellies  of  muscles.  They  possess  a fibrous 
texture,  with  an  internal,  polished,  and  secret- 
ing surface.  The  fluid  secreted  into  them 
is  of  the  nature  of,  but  not  quite  so  viscid  as 
the  synovia.  Anatomists  generally  regard 
this  structure  as  identical  with  the  serous  mem- 
branes. Dr.  Hodgkin  speaks  of  the  secreted 
fluid  as  the  transition  between  serum  and 
mucus  ; which  view  countenances  the  fact,  that 
both  the  bursal  and  synovial  membranes  are  in- 
terw'oven  in  the  sympathies  of  the  serous  and 
mucous  surfaces.  As  instanced  on  the  one  hand, 
by  the  ready  translation  of  gonorrheeal  inflam- 
mation to  the  synovial  membranes  ; and  on  the 
other,  by  the  metastasis  of  rheumatic  synovitis 
to  the  serous  membranes  of  the  chest. 

The  evident  purpose  of  these  sacs  is,  that  of 
preventing  the  evil  effects  of  friction  under 
the  movements  of  the  tendons.  The  bursae, 
strictly  so  called,  are  a normal  structure,  vary- 
ing in  size  from  a small  pea  to  that  of  a hazel 
nut.  But  cysts  of  similar  structure,  and  se- 
creting a similar  fluid,  are  capable  of  being 
generated  on  parts  exposed  to  much  pressure 
or  friction.  The  bunion  is  an  example  of  this 
abnormal  structure,  familiar  to  most  persons. 
These  are  never  so  completely  developed,  or 
so  perfect  in  their  organization,  as  the  natural 
bursae  ; their  texture  is  less  firm,  their  secreting 
surface  less  smooth,  and  their  secreted  fluid 
less  gelatinous.  The  bursae  undergo  but  little 
change  under  disease,  beyond  the  ordinary 
effects  of  common  inflammation.  But  w'hen 
so  attacked,  much  inconvenience,  and  often 
very  tedious  and  protracted  suffering,  is  felt 
not  only  in  the  parts  themselves,  but  in  those 
with  which  they  are  in  immediate  contact,  and 
now  and  then,  very  serious  constitutional  dis- 
turbance attends  on  the  local  mischief. 

The  simplest,  and  most  common  form,  in 
which  inflammation  of  bursm  shows  itself,  is 
that  of  enlargement  of  the  sac,  in  consequence 
of  an  excess  of  its  secretion,  by  which  it  is 
distended  to  an  unnatural  size.  The  tumour 
thus  formed,  bears  the  name  of  ganglion  ; this 
being  an  enlargement  of  one  bursa  only ; its 
extent  is  limited,  and  it  presents  itself  as  a 
definite  and  circumscribed  swelling,  seldom 
extending  itself  beyond  the  immediate  bursa 


w'hich  is  the  seat  of  disease.  There  is,  how- 
ever, a form  of  bursal  inflammation,  more  ex- 
tended in  its  effects,  which  often  becomes  a 
grave  and  serious  disease.  This  has  its  seat 
in  the  sheaths  of  the  tendons  ; the  aponeu- 
roses, which  bind  down  the  tendons,  are  lined 
by  a secreting  surface  similar  to  that  of  the 
bursae,  this  becomes  inflamed  from  the  same 
causes,  and  the  effects  are  but  aggravated  from 
the  extent  of  surface,  engaged  in  the  inflam- 
mation. 

The  generated  bursa,  inasmuch  as  it  is  the 
product  of  irritation,  under  the  continuance 
of  the  irritating  cause  which  produced  it,  be- 
comes often  a very  painful  and  troublesome 
complaint. 

In  order  to  treat  of  the  disease  of  the  bursae, 
in  such  a way  as  shall  best  simplify  the  sub- 
ject, I propose,  first,  to  speak  of  the  ganglion, 
then  of  the  thecal  inflammation,  and  lastly, 
of  the  bunion. 

The  ganglion  is  a round  circumscribed  en- 
cysted tumour,  formed  slowly  by  the  enlarge- 
ment of  a single  bursa  mucosa  ; it  may  be 
found  wherever  a bursa  is  known  to  exist 
in  the  vicinity  of  the  joints  and  tendinous 
sheaths  ; but  the  most  common  situation  in 
which  it  is  observed,  is  the  neighbourhood 
of  the  wrist,  on  the  back  of  the  hand,  or 
on  the  instep.  It  very  frequently  occurs 
also  on  the  ligamentum  patellae,  below  the 
knee,  and  on  the  same  tendinous  expansion, 
as  it  passes  over  the  patella  itself ; these 
parts  being  particularly  subjected  to  the 
causes  of  irritation  which  usually  produce  the 
disease.  Mr.  Key  has  observed  the  ganglion 
on  the  tendon  of  the  trochlearis  muscle  of  the 
eye,  and  on  the  tendon  of  the  gastrocnemius 
externus  muscle.  These  tumours,  for  the 
most  part,  are  found  to  exist  singly,  but  fre- 
quently several  are  observed  in  the  same  indi- 
vidual. In  by  far  the  greatest  number  of 
cases  the  ganglion  is  a local  affection,  but 
sometimes  it  occurs  as  the  result  of  rheuma- 
tic inflammation  ; when  they  exist  in  numbers, 
they  may  be  generally  referred  to  constitu- 
tional derangement. 

Ganglions  vary  in  size,  which  may,  in  some 
measure,  be  dependent  on  the  natural  size  of 
the  bursa.  On  the  wrist  they  seldom  exceed 
the  size  of  a walnut  ; on  the  ligamentum  pa- 
tellae I have  seen  one  as  large  as  an  orange. 
The  external  character  of  ganglion  varies 
much.  At  one  time  it  is  pellucid,  compressi- 
ble, and  elastic  ; at  another,  it  is  firm  and  un- 
yielding, giving  a sensation,  on  examination, 
as  if  it  contained  a soft  pulp}'  substance  ; 
these  characters  depending  on  the  internal 
condition  of  the  cyst.  They  are  isolated  from 
the  parts  on  which  they  rest,  and  seldom, 
even  in  their  advanced  stages,  contract  adhe- 
sions of  any  strength  with  the  neighbouring 
structures.  They  are  slightly  moveable,  and 
so  long  as  they  remain  small  they  are  produc- 
tive of  but  slight  inconvenience. 

The  ganglion  is  generally  produced  by 
some  locally  irritating  cause,  such  as  friction, 
sudden  exertion  of  the  parts,  and,  perhaps,  by 
stretching  of  the  tendinous  parts  on  which 


554. 


BURSAE  MUCOSAS. 


they  are  situated.  The  ganglion  of  the  hand, 
more  frequently  than  in  any  other  class  of 
persons,  is  met  with  in  washerwomen,  who  use 
considerable  exertion  of  their  wrists  in  twist- 
ing, or  what  is  called  “ wringing”  the  clothes. 
The  ganglion  patellae  is  most  common  in 
housemaids,  who  are  required  to  kneel  at 
their  work,  and  thereby  subject  the  knee  to 
frequent  irritation. 

It  will  be  understood,  that  such  causes  as 
excite  inflammation  of  the  bursal  cyst,  whether 
local  or  constitutional,  produce  ganglion.  By 
the  French1  a ganglion  is  considered  to  be  a 
dropsical  condition  of  the  bursa,  and  so  in- 
deed it  is,  as  much  as  hydrocele  or  pericardial 
effusion  ; but  the  dropsy,  or  increased  secre- 
tion, is  only  the  result  of  inflammatory  action. 
In  this  light  it  should  be  regarded  and  treated 
of,  in  order  to  arrive  at  any  satisfactory 
notion  of  the  affection.  With  a view  to  a 
practical  description  of  the  subject,  I shall 
draw  the  attention  of  the  reader  to  three  con- 
ditions in  which  the  ganglion  presents  itself  ; 
and  these  distinct  states  are  the  effect  of 
inflammation  in  its  separate  stages,  begun 
and  continued  in  the  bursal  sac. 

The  first  effect  of  inflammation  in.the  bursa, 
as  in  all  other  secreting  organs,  is  an  increase 
of  its  natural  secretion,  and  consequent  dis- 
tension of  the  cyst.  All  we  perceive  is  a soft, 
compressible,  and  elastic  swelling,  defined  in 
its  extent,  the  skin  covering  it  being  colour- 
less, and  moveable  over  the  tumour ; if  the 
skin  is  thin,  the  tumour  is  semitransparent, 
and  may  be  slightly  moved  on  the  part  on 
which  it  is  situated.  At  this  stage,  at  least, 
it  will  have  formed  no  adhesions  with  other 
parts : and  although  the  skin  may  not  be 
painful,  or  discoloured,  yet  in  the  tumour 
itself  a slight  uneasiness  is  felt  from  disten- 
sion, and  the  part  beyond  the  tumour  seems 
much  weakened.  If  the  ganglion  has  been 
suddenly  produced,  or  if  it  has  been  induced 
by  an  attack  of  rheumatism,  the  tumour 
is  exquisitely  sensitive  to  the  touch,  and  a 
slight  blow  accidentally  given  to  the  part  is 
acutely  felt.  A ganglion  cut  into  at  this  pe- 
riod or  stage,  shows  no  alteration  of  structure  ; 
the  abundant  secretion  is  the  only  evidence 
of  its  deviation  from  the  natural  state. 

The  continuance  of  inflammation  in  the 
bursal  membrane,  and  especially  so,  if  it  be 
aggravated  by  the  perpetuation  of  the  irri- 
tating cause  which  first  set  it  up,  leads  neces- 
sarily on  to  the  next  stage. 

In  passing  to  the  second  stage,  the  gan- 
glionic swelling  becomes  gradually  more  firm, 
until  it  is  incompressibly  hard  and  unyielding, 
or  with  considerable  thickening  of  parts,  a sen- 
sation is  given  to  the  hand  of  the  surgeon,  as 
if  the  tumour  was  partly  solid,  and  partly  fluid. 
Now  even,  the  skin  is  in  no  degree  discoloured, 
but  it  becomes  adherent  to  the  tumour,  and 
the  swelling  itself  becomes  somewhat  more 
adherent  to  the  subjacent  parts.  In  this 
stage,  too,  it  has  lost  its  semi- transparency. 

On  cutting  into  the  ganglion  at  this  stage, 
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it  is  found  that  the  cyst  itself  is  much  thick- 
ened, the  cavity  being  filled  with  flakes  of 
lymph,  or  a number  of  small  granular  bodies  of 
various  sizes,  possessing  the  characters  of  the 
fibro-cartilage. 

The  next  period  observable  in  the  progress 
of  ganglion  is  that  of  suppuration,  and  subse- 
quent ulceration.  The  arrival  of  this  stage  is 
for  the  most  part  long  delayed  ; the  ganglion 
may  remain  passive  for  months  and  years, 
until,  perhaps,  fresh  inflammation  may  be  ex- 
cited in  the  part,  and  then  suddenly  and 
rapidly  the  formation  of  pus  takes  place. 
The  tumour,  which  until  now  has  been  colour- 
less, assumes  a fiery  hue,  its  temperature  is 
increased,  severe  pain  attacks  the  part,  and  in  a 
day  or  two  suppuration  is  evident,  the  walls  of 
the  swelling,  which  had  been  thickened  in  the 
previous  stage,  become  gradually  thinner,  and 
the  tumour  more  swollen,  ulceration  soon 
causes  the  complete  evacuation  of  the  cyst, 
which  at  this  time  is  found  to  contain  pus 
mixed  with  the  bursal  fluid.  During  the 
progress  of  suppuration,  which  is  generally  of 
an  unfavourable  character,  the  febrile  symp- 
toms become  alarmingly  high,  and  a very  con- 
siderable degree  of  constitutional  irritation  is 
set  up,  accompanied  with  such  great  disturb- 
ance of  the  functions  of  the  brain,  as  to 
create  alarm  for  the  safety  of  the  patient. 

If  the  suppurative  stage  be  slow,  the  consti- 
tutional symptoms  are  seldom  severe,  the  only 
evil  being  an  indolent  wound  from  the  indispo- 
sition of  the  sac  to  granulate.  In  some  cases 
where  suppuration  occurs  in  the  bursa  of  the 
patella,  the  sac  gives  way,  and  the  pus  collects 
in  the  cellular  tissue  around  the  joint.  If  the 
case  be  chronic,  the  knee  has  a very  peculiar 
appearance,  which  has  been  mistaken  for  effu- 
sion within  the  synovial  membrane.  It  is  for- 
tunate that  we  have  a very  simple  means  to 
save  us  from  so  gross  an  error,  the  patella 
being  in  the  one  case  in  the  front  of  the 
tumour  thrown  forward  by  the  effusion,  in  the 
other  it  is  concealed  by  the  external  suppura- 
tion. 

The  treatment  will  vary  with  the  situation 
of  the  bursa,  the  thickness  of  its  parictes,  and 
the  consistence  of  its  contents. 

Treatment. — The  cure  of  ganglion  is  readily 
effected  in  its  first  stage,  whilst  the  parietes  of 
the  sac  are  thin  and  transparent.  The  common 
mode  is  to  cause  the  bursting  of  the  cyst  by  a 
smart  but  decided  blow  on  the  swelling.  Al- 
though this  is  the  most  painful,  and  to  a timid 
person  the  most  objectionable  mode,  it  is  the 
most  speedy  and  effectual.  By  this,  the  con- 
tents of  the  sac  are  extravasated,  and  inflamma- 
tion sufficient  is  set  up  to  cause  adhesion  of  the 
cyst  w ith  the  connecting  parts  ; and  thus  an  en- 
tire obliteration  of  the  cavity  is  obtained.  In 
this  mode  it  sometimes  happens  that  the  dis- 
ease returns,  perhaps  from  the  adhesions  not 
having  been  perfect.  If  there  is  any  difficulty 
in  bursting  the  cyst  by  a blow,  it  will  be 
readily  done,  by  first  making  a puncture  with 
a small  needle.  Another  mode  is  that  of 
puncturing  the  ganglion  with  the  point  of  a 
lancet,  or  cataract  needle,  and  making  use  of 
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immediate  and  Jinn  compression  on  the  part: 
this  inode  is  generally  successful.  The  prac- 
tice recently  adopted  with,  regard  to  hydrocele 
and  ascites,  might  also  be  resorted  to  with 
benefit.  By  this  plan,  the  needle  is  intro- 
duced into  the  collection  of  fluid,  and  a round 
aperture  having  been  thus  made  in  the  evst, 
the  fluid  escaping  from  it,  but  not  externally, 
becomes  gradually  extravasated  into  the  sur- 
rounding cellular  tissue,  whence  it  is  in  time 
removed  by  absorption.  Blisters,  and  stimu- 
lating applications,  such  as  painting  the  part 
with  tincture  of  iodine,  will  sometimes  cure  the 
disease  in  this  first  stage  ; but  in  aid  of  them, 
it  is  necessary  that  the  part  be  kept  quite  at 
rest : if  the  irritating  cause  be  continued,  suc- 
cess will  not  be  obtained  by  these  means. 
Sometimes  the  resolution  of  recent  ganglions 
has  been  obtained  by  external  applications, 
such  as  pressure  by  means  of  a metallic  plate, 
mercurial  frictions,  diseutient  plaisters,  espe- 
cially that  of  hemlock,  blisters,  or  the  dilute 
liquid  ammonia,  &c. 

Where  the  ganglia  are  the  result  of  rheuma- 
tic inflammation,  or  other  constitutional  errors, 
they  must  be  met  by  constitutional  remedies. 
Under  their  influence  the  morbid  state  be- 
comes modified  ; leeches  to  the  inflamed  parts 
are  also  very  useful,  and  often  cure  the  com- 
plaint. Ganglia,  from  these  causes,  appear  and 
disappear  with  the  variations  of  the  disorder 
which  produced  them. 

The  subsequent  stages  are  with  greater 
difficulty  cured,  and  the  remedies  are  neces- 
sarily more  severe  than  in  the  preceding. 

Supposing  the  sac  be  large,  and  its  parietes 
very  thick,  puncture  will  only  prove  useful  as 
a palliative  means.  Mattress-makers,  and 
housemaids,  often  apply  for  relief  when  the 
bursa  on  the  patella  is  enlarged,  not  from  any 
suffering  thereby  occasioned,  but  simply  on 
account  of  inconvenience  and  deformity  from 
the  bulk.  In  such  cases,  if  the  person  is 
obliged  to  continue  working,  the  bursa  may 
be  punctured  from  time  to  time  with  a hydro- 
cele trocar  ; but  it  must  be  remembered  that 
the  fluid  re-accumulates  very  rapidly,  and 
sometimes  so  much  constitutional  disturbance 
follows  this  very  simple  procedure,  that  death 
has  been  known  to  ensue.  This  occurs  when 
suppuration  follows  the  puncture  in  the  inte- 
rior of  the  sac,  and  its  free  egress  is  prevented 
by  the  small  orifice,  and  has  led  to  the  prac- 
tice of  laying  open  bursae  throughout  their 
whole  length,  and  dressing  with  lint  to  induce 
suppuration,  the  use  of  setons,  the  application 
of  caustic,  and  the  excision  of  the  bursa. 

The  free  opening  of  bursae  is  now  very 
little  practised.  In  some  situations,  as  at  the 
carpus,  it  would  be  obviously  a dangerous 
proceeding,  and  one  likely  to  be  followed  by 
the  worst  effects. 

Mr.  Aston  Key  uses  the  seton,  and  con- 
siders that  mode  of  treatment  not  only  the 
most  effectual,  but  the  most  mild.  The  object 
is  to  bring  about  the  suppurative  stage,  that 
the  cyst  may  be  obliterated  by  granulation. 

When  the  suppurative  stage  has  com- 
menced naturally,  the  only  treatment  neces- 


sary, is  to  subdue  the  excess  of  inflammation, 
and  to  hasten  its  progress  towards  the  per- 
manent cure. 

Caustics  are  deservedly  rejected,  for  the 
safe,  simple,  and  efficacious  practice  of  ex- 
cision. The  bursal  sac  is  generally  so  loosely 
connected  with  the  surrounding  tissues,  that 
it  is  merely  necessary  to  divide  the  skin, 
and  separate  the  sac  with  the  handle  of 
the  scalpel,  taking  care,  of  course,  not  to 
open  it.  The  bursa  on  the  patella  and  ole- 
cranon are,  however,  firmly  attached  to  the 
bone,  and  require  careful  separation  with  the 
knife.  The  only  caution  necessary  in  these 
operations,  is  not  to  remove  too  much  of  the 
integument,  or  the  contraction  of  the  cicatrix 
will  interfere  with  the  free  motion  of  the  neigh- 
bouring joint ; and,  on  the  other  hand,  not  to 
leave  a loose  bag  for  matter  to  form  in.  Care 
should  be  taken  also  not  to  wound  the  ten- 
dons : some  practitioners  content  themselves 
with  making  a small  incision  into  the  tumour, 
having  previously  taken  care  so  to  stretch  the 
skin  upon  it,  that  when  the  fluid  is  evacuated, 
no  access  shall  be  allowed  to  the  air.  Mode- 
rate pressure  is  then  kept  up  till  the  cure  is 
completed. 

Inflammation  of  the  bursal  thecce  of  ten- 
dons.— The  same  laws  which  govern  in- 
flammatory action  in  the  synovial  mem- 
branes, and  the  distinct  burs®,  w'hose  struc- 
tures we  have  above  considered,  are  observed 
to  prevail  in  inflammation  of  the  bursal 
linings  of  the  thecae  of  tendons  ; but  inas- 
much as  the  latter  are  more  extended,  and 
more  intimately  connected  with  parts  pecu- 
liarly affected  by  inflammation,  diseased  action 
commencing  in  them  often  leads  to  a train  of 
symptoms,  more  severe  in  their  immediate 
effects,  and  more  disastrous  in  their  conse- 
quences. On  this  ground  I propose  to  speak 
of  thecal  inflammation  apart  from  the  previous 
subject. 

The  sheaths  of  tendons  become  inflamed 
from  very  slight  causes  ; a trifling  bruise,  or 
what  is  more  frequent,  a prick  from  a pointed 
instrument,  which,  in  other  parts,  would 
scarcely  be  felt,  are  enough  to  produce  the 
most  formidable  attack  of  inflammation  in  this 
structure.  Inflammation  in  these  parts  at 
one  time  assumes  a severe  and  acute  form,  at 
others  it  is  slow  and  insidious  in  its  progress, 
assuming  an  entirely  chronic  character. 

The  acute  thecal  inflammation  is  very  severe 
in  all  its  stages.  The  pain  at  its  commence- 
ment is  very  violent  and  of  a tensive  charac- 
ter, from  the  unyielding  nature  of  the  neigh- 
bouringtextures,  which  soon  become  swollen  ; 
pressure  is  productive  of  the  most  exquisite 
pain,  and  an  elastic  feeling  is  communicated,  as 
if  fluid  was  situated  beneath  ; with  this  there 
is  a general  redness  of  the  skin,  and  sometimes 
a diffused  erysipelatous  inflammation. 

If  these  symptoms  are  not  arrested  in  a few 
hours,  the  formation  of  matter  becomes  certain, 
and  the  severity  of  the  symptoms  is  much  aggra- 
vated. The  external  appearances  are  perhaps 
not  much  changed  at  first,  but  very  soon  one 
part  of  the  swelling  becomes  especially  pro- 
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minent.  The  pain,  hitherto  continued  and 
violent,  is  now  increased  by  the  additional 
throbbing  of  suppuration  ; and  this  change  in 
the  character  of  the  pain  is  often  quite  abrupt  ; 
it  becomes  scarcely  tolerable,  nothing  seeming 
to  have  influence  in  appeasing  it.  At  this  time 
the  constitutional  disturbance  is  excessive. 
Irritation  is  excited  to  its  highest  point,  and 
no  relief  whatever  is  obtained  until  a free  out- 
let be  given  to  the  matter,  which  is  anxiously 
demanded  by  the  patient. 

The  treatment  ofsuch  cases  should  be  prompt 
in  the  early  stage  of  the  inflammation,  and 
every  effort  is  to  be  made  to  subdue  it  be- 
fore suppuration  is  established.  Leeches, 
fomentations,  and  poultices,  are  the  chief  re- 
medies, with  general  depletion.  So  soon 
however,  as  suppuration  is  discovered,  a free 
and  full  opening  by  incision,  not  puncture, 
must  be  at  once  made.  The  evil  of  delay  is 
great,  and  the  advantage  of  such  an  opening 
at  the  moment  will  fully  compensate  for  the 
temporary  pain  of  the  operation.  Poultices 
and  fomentations  should  again  be  applied  after 
the  incision. 

The  slow  and  chronic  case  of  thecal  inflam- 
mation offers  symptoms  of  a less  formidable 
nature  ; but  it  frequently  happens,  that  out  of 
such  a case,  with  the  apparently  gradual  and 
slow  progress  of  inflammation  in  its  first  stages, 
all  at  once,  and  in  a moment,  perhaps  in  con- 
sequence of  the  formation  of  matter,  the  chronic 
character  is  changed  to  the  most  acute  form. 
In  such  cases  the  same  treatment  must  be 
adopted,  viz.  bold  and  decided  incision. 

Small  chronic  tumours  are  occasionally  met 
with,  situated  over  the  tendons,  giving  to 
them  a knotted  appearance.  These  are  of 
various  hardness,  and  are  most  frequently  ob- 
served on  the  flexor  tendons  of  the  fingers. 
These  have  their  origin  in  the  bursal  lining 
of  the  thecae,  and  are  caused  by  friction  ; 
they  are  commonly  seen  in  cricketers  or  row- 
ers, or  persons  who  are  much  in  the  habit  of 
handling  or  grasping  rough  instruments.  They 
are  slightly  painful,  and  so  long  as  they  continue 
to  be  subjected  to  the  irritation  which  pro- 
duced them,  they  go  on  to  enlarge.  Some- 
times they  assume  an  active  character,  puru- 
lent matter  is  formed,  and  the  inflammation 
spreading  over  the  aponeurosis  gives  rise  to 
the  most  painful  and  alarming  symptoms 
locally,  as  well  as  high  constitutional  dis- 
turbance. Another  form  of  chronic  thecal 
inflammation  is  occasionally  seen  where  the 
tumor  is  more  diffused.  I have  found  it  ex- 
tend along  the  whole  course  of  a finger,  the 
palm  of  the  hand  under  the  ligamentum  carpi 
annulare,  considerably  above  the  wrist,  the 
fluid  extending  throughout  the  swelling ; 
pressure  above  the  wrist  giving  an  impetus  to 
the  fluid  at  its  opposite  extremity,  and  vice 
versa.  Such  tumours  are  produced  by  similar 
causes  as  those  before-mentioned.  They 
seldom  take  on  inflammation  of  an  active 
character.  I have  punctured  these  chronic 
bursal  collections,  and  have  found  frequently 
purulent  matter,  mixed  with  the  synovial 
fluid,  or  small  white  bodies,  apparently  of  an 


hydatic  nature,  some  of  them  having  almost 
the  consistence  of  cartilage.  At  the  wrist 
the  tumour  is  bilobcd  by  the  pressure  of  the 
annular  ligament.  They  are  apt  by  continu- 
ance to  involve  the  whole  hand  in  chronic 
disease. 

Treatment. — The  small  knotty  tumours  are, 
if  discovered  early,  generally  removed  bv 
rest,  and  the  application  of  straps  of  plaister 
applied  for  that  object,  and  at  the  same  time 
to  aid  their  absorption  by  promoting  some 
degree  of  pressure.  In  the  event  of  failure  of 
this  plan,  the  application  of  the  emplast. 
ammon.  c.  hydrargyro,  similarly  put  on,  ge- 
nerally answers  well.  Should  the  evidence 
of  the  formation  of  matter  become  clear,  it 
will  be  necessary  to  make  a free  and  full 
opening.  The  existence  of  pus  should  be 
clearly  ascertained,  so  that  any  unnecessary 
incision  may  be  avoided,  which  in  the  early 
stages  of  the  complaint  is  hazardous.  The 
elastic  feel,  the  extreme  pain  on  pressure,  and 
constitutional  disturbance,  will  be  sufficient 
evidence  of  the  existence  of  matter. 

The  diffused  and  extended  thecal  swelling 
just  noticed  is  best  treated  in  its  early  stage 
by  small  punctures,  so  as  to  evacuate  gradually 
the  contents,  and  by  immediate  compression  of 
the  part ; this  a few  times  repeated,  generally 
reduces  the  swelling,  and  strips  of  plaister,  per- 
manently applied, completes  their  cure.  When 
suppuration  has  mixed  with  these  swellings,  a 
more  free  evacuation  should  be  given,  and 
the  use  of  emollient  poultices  recommended 
for  a time.  The  use  of  the  vapour-bath  for 
a quarter  of  an  hour  daily  is  very  serviceable 
in  reducing  the  swollen  state  of  the  hand,  and 
in  regaining  its  free  use. 

The  bursa  generated  under  friction  or  ir- 
regular pressure  comes  next  under  our  con- 
sideration. 

The  bunion,  or  its  complication  with  corn, 
is  the  diseased  state  here  meant. 

This  structure  consists  of  similar  materials 
to  the  natural  bursa,  but  the  bag  is  not  so  per- 
fectly formed.  It  has  an  external  coat  of  con- 
densed cellular  membrane,  and  an  internal 
lining,  with  a shining  and  secreting  surface, 
from  which  a serous  fluid  is  poured  out.  The 
bunion  is  formed  by  pressure  exerted  on  cer- 
tain parts,  in  a certain  manner  and  degree. 
Pressure  of  every  kind,  or  every  degree,  made 
on  any  part  indifferently,  will  not  however 
produce  a bunion  ; the  fibrous  structures  solely 
have  this  unhappy  privilege.  To  produce  a 
bunion  the  pressure  must  be  applied  so  as  to 
receive  a counter  pressure : for  instance,  it 
would  not  be  found  on  any  yielding  part,  such 
as  the  muscles  of  the  thigh,  or  the  scrotum, 
but  the  most  favourable  part  for  its  production 
is  a projecting  point  of  bone,  which  opposes 
the  pressure  from  without  ; the  pressure  must 
remit  and  not  be  permanent  ; it  must  not  be 
too  severe  or  too  long  continued.  It  is  well 
known  that  compression  produces  different 
effects,  according  to  the  manner  and  degree 
in  which  it  is  applied.  Thus  when  it  is  ex- 
erted with  sufficient  firmness  and  duration, 
pressure  is  capable  of  effecting  the  absorption 
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j of  the  hardest  structures ; whereas,  on  the  con- 
i trary,  if  applied  in  a less  degree,  and  at  irre- 
) gular  intervals,  it  produces  deposit,  or  ab- 
I normal  growth.  In  the  one  case  the  vessels 
of  deposit  are  compressed,  and  growth  is  im- 
peded, whilst  at  the  same  time  those  of  waste 
are  in  continual  action,  and  absorption  is  the 
necessary  result.  In  the  other  case,  the  de- 
I gree  of  compression  is  sufficient  only  to  excite 
! the  arteries  (the  vessels  of  growth)  and  de- 
| posit  exceeds  the  process  of  absorption.  These 
effects  are  illustrated  by  the  progress  of  an 
aneurismal  tumour,  on  the  one  hand,  which  by 
its  continued  and  daily  increasing  pressure, 
causes  the  absorption  of  even  the  bones  them- 
selves. On  the  other  hand,  a contrary  result 
is  manifested  in  the  growth  of  a hernia.  The 
size  of  the  hernial  tumour  varies  with  the 
volume  of  its  contents,  therefore  the  pressure 
varies  in  degree ; there  is  also  but  little  re- 
sistance from  the  yielding  structures  against 
which  it  protrudes  ; these  textures  therefore 
become  gradually  thickened  as  the  hernia 
increases.  The  parts  on  which  a bunion 
forms  are  the  projecting  ends  of  bones,  and 
mostly  on  the  toes.  It  is  generally  produced 
by  tight  shoes  or  boots,  which  are  worn  for 
some  hours  of  the  day,  and  borne  without 
much  pain,  and  the  tight  shoe  is  taken  off  so 
that  the  pressure  is  for  a time  remitted. 
These  circumstances  limit  the  degree  of  pres- 


sure, so  that  it  acts  on  the  parts  as  an  irritant. 
The  cuticle  becomes  thickened,  and  the  cel- 
lular and  fibrous  parts  beneath  consolidated 
and  condensed,  these  changes  forming  them 
into  the  structure  we  are  describing.  The 
bunion  is  the  bursa,  with  the  cuticle  but 
slightly  thickened  ; the  corn  has  an  additional 
deposit  of  cuticle,  w ith  a bursa  beneath  it. 

The  bunion  is  liable  to  inflame  and  sup- 
purate, becoming  a very  painful  and  trouble- 
some complaint.  The  treatment  of  this  affec- 
tion is  very  simple  : in  the  first  stages  to  reduce 
the  inflammation  by  rest  and  poultices,  and 
relieving  the  part  from  pressure  by  mechanical 
means. 

In  the  suppurative  stage,  to  freely  incise  it, 
and  cause  the  surface  to  granulate.  The 
secreting  surface  is  difficult  to  excite  to  granu- 
lation, but  if  it  is  not  found  to  do  so,  the 
object  will  be  accomplished  by  the  application 
of  the  nitrate  of  silver,  or  a small  quantity  of 
nitric  acid.  In  this  case  the  destruction  of 
the  lining  membrane  is  necessary  to  the 
cure. 

Accumulations  of  fluid  in  the  bursae  will  be 
noticed  under  Hydarthrosis. 

Bibliography — Key,  Guy’s  H.  Reports.  Brodie, 
Lecture  on  Corns  and  Bunyons.  Med.  Gazette, 
vol.  17,  p.  775.  Dupuytren , Letjons  de  Clin.  Chi- 
rurg.  Mayo , Outlines  of  Pathology,  London,  1837. 
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CACHEXY,  (from  icanos,  bad,  and  e£ir, 
habit,  cachexia,  I.at. ; Kachexie,  Ger.  Wasting, 
or  depraved  alteration  of  the  body.  In  the 
progress  of  medical  language,  this  term  has 
sometimes  been  used  as  signifying  a particular 
disease,  or  as  an  accompaniment  of  disease  in 
various  forms,  and  hence  the  names,  cance- 
rous, scorbutic,  and  venereal  cachexy,  &c. 
Of  late  years,  the  necessity  of  rejecting  vague 
terms  altogether,  or  of  limiting  their  value  in 
order  to  a permanent  usefulness  of  them,  has 
induced  Chomel  and  other  pathologists  to 
fix  the  meaning  of  cachexy,  as  the  state  of 
wasting  consequent  upon  certain  chronic  dis- 
eases in  their  advanced  stages  ; and  in  this 
respect,  therefore,  it  differs  from  diathesis, 
w'hich  exists  in  the  early  stages,  and  may 
even  be  supposed  to  precede  the  disease 
itself,  to  which  it  may  be  regarded  as  a pre- 
disposing condition,  while  cachexy,  on  the 
contrary,  is  but  the  effect  of  the  alteration 
produced  in  the  organs  of  the  body. 

CESARIAN  SECTION.  See  Gastro- 

UTEROTOMY. 

CALCULUS,  from  calx,  lime,  Lat. ; \i6os, 
Gr. ; calcul,  pierre,  Fr. ; Stein,  Ger.  The  term 
Cai  .culus  has  been  used  generally  to  signify 
such  accidental,  solid,  and  unorganized  concre- 
tions, as  are  produced  within  the  bodies  of  living 
animals.  Calculi  are,  therefore,  as  might  have 
been  presumed,  of  very  different  kinds  ; dif- 
ferent in  their  mode  of  origin,  in  their  nature, 


and  in  their  effects  upon  the  economy  in  which 
they  are  formed.  The  more  important  and 
interesting,  and  those  also  to  which  the  title 
calculus  is  most  properly  applied,  are  encoun- 
tered in  the  ducts  of  the  different  secreting 
glands,  and  in  the  course  of  the  intestinal 
canal.  Calculi  are,  for  instance,  occasionally 
found  in  the  lachrymal  duct,  or  sac ; they 
occur  more  frequently  in  the  ducts  of  the 
salivary  glands,  still  more  commonly  in  the 
biliary  ducts  and  gall  bladder,  and  with  like, 
or  perhaps,  even  greater  frequency,  in  the 
course  of  the  excretory  canals  of  the  urine. 
Calculi  of  the  intestines  are  comparatively 
rare  in  the  human  subject ; but  they  are  com- 
mon enough  among  the  lower  animals,  espe- 
cially the  vegetable  feeders,  in  which  they 
generally  consist  of  masses  of  hair,  or  of  the 
indigestible  w'oody  fibre  of  their  food  matted 
together  and  agglutinated  by  means  of  mucus 
and  a salt  of  lime.  It  is  to  the  calculi  pro- 
duced by  deposition  from  the  various  secreted 
fluids  that  attention  will  be  mainly  directed 
in  the  following  article. 

The  fluids  secreted  by  animal  bodies  in- 
variably contain  some  portion  of  saline  or 
concrescible  matter  dissolved  in  the  watery 
menstruum,  which,  in  every  case,  composes 
their  principal  mass.  These  saline  and  con- 
crescible matters,  as  they  are  of  various  kinds, 
so  they  also  possess  very  various  degrees  of 
solubility,  and  are  therefore  liable,  in  different 
degrees,  to  be  precipitated  from  their  menstrua, 
and  to  assume  the  solid  form  which  belongs 
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to  them  essentially.  The  conditions  favouring 
this  precipitation,  speaking  generally,  are  few 
and  simple.  It  is  enough  that  the  concrescible 
matters  of  any  secretion,  be  produced  in  ex- 
cess, with  reference  to  their  solvent  media, 
either  absolutely  or  relatively ; the  menstruum 
being  deficient  in  quantity,  the  solid  matters 
remaining  in  the  normal  proportion,  precipi- 
tation is  apt  to  occur ; or,  otherwise,  the 
menstruum  remaining  normal,  but  the  solid 
matters  being  produced  in  excess,  precipita- 
tion is  again  liable  to  take  place.  The  states 
of  system,  however,  which  lead  to  the  elabo- 
ration of  fluids  of  such  a constitution,  as  renders 
precipitation  from  them,  not  oidy  possible,  but, 
in  certain  cases,  inevitable,  are  extremely  ob- 
scure. The  bile,  for  instance,  is  in  general  a 
thin,  slightly  glutinous,  and  transparent  fluid, 
indisposed  to  let  fall  its  solid  constituents  ; 
but  it  is  sometimes  elaborated  of  the  consist- 
ence of  pitch,  and  disposed,  not  merely  to 
deposit  its  concrescible  elements  here  and 
there,  or  at  some  particular  point,  in  the 
course  of  the  gall  ducts,  but  to  solidity  within 
these,  almost  from  their  commencement  in 
the  secreting  granules  of  the  liver.  In  like 
manner  the  urine  is  in  general  a homogeneous, 
watery,  and  perfectly  transparent  fluid,  letting 
fall  little  or  nothing,  even  after  becoming  cold 
and  standing  at  rest  for  several  hours  ; but  in 
particular  instances  we  observe  this  fluid  pro- 
duced, so  highly  impregnated  with  concres- 
cible matter,  that  deposition  of  this  takes 
place,  even  within  the  secreting  tubuli  of  the 
kidney,  at  a distance  from  their  terminations 
in  the  papillae  of  that  gland.  It  is,  in  fact, 
only  of  late  that  pathologists  seem  to  have 
felt  the  necessity  of  investigating  particularly 
the  state  of  system  which  leads  to  calculous 
deposition.  Almost  up  to  the  present  mo- 
ment, the  spirit  which  has  guided  inquiries 
in  regard  to  calculus  generally,  has  unquestion- 
ably been  far  too  purely  either  chemical  or 
mechanical.  An  acquaintance  with  the  chemi- 
cal constitution  of  calculi  was  indeed  neces- 
sary ; but  as  practitioners  of  medicine,  it  is 
obvious  that  we  have  done  little  to  advance 
our  available  knowledge,  when  we  have  dis- 
covered that  a concretion  consists  of  phos- 
phate or  carbonate  of  lime,  of  lithic  acid,  or 
cholestrine,  as  the  case  may  be  ; neither,  in 
fact,  have  we  approached  the  subject  of  calcu- 
lus, in  the  whole  of  its  more  interesting  and 
important  bearings,  when  we  have  come  to 
conclusions  in  regard  to  the  best  method  of 
removing  concretions  from  the  places  in  which 
they  are  lodged.  There  is  matter  for  inquiry 
which  ought  to  precede  every  consideration 
having  regard  to  the  chemical  composition  of 
a calculus,  or  to  its  removal  by  medical  or 
manual  interference  ; the  state,  to  wit,  of  the 
organs  at  large,  the  sum  of  whose  functions 
constitutes  the  life  of  the  individual,  and  the 
state  of  that  organ  in  particular,  whose  de- 
rangement, among  other  effects,  is  productive 
of  calculous  deposition.  It  is,  undoubtedly, 
in  regard  to  the  concretions  which  are  formed 
from  the  urine,  that  our  knowledge  is  farthest 
advanced ; but  when  we  ask  ourselves  what 


we  know  of  the  state  of  kidney  which  is  con- 
nected with  the  various  forms  of  deposition 
from  the  product  of  its  activity,  the  urine,  we 
are  compelled  to  answer,  next  to  nothing ; 
and  with  reference  to  the  derangements  of 
the  liver  and  other  secreting  organs,  which 
lead  to  the  formation  of  biliary  and  other  cal- 
culi, we  unhesitatingly  admit  our  entire  igno- 
rance. A more  careful  and  methodical  study, 
in  particular,  of  the  urine  in  the  course  of  all 
diseases,  and  of  the  condition  of  the  kidney, 
associated  with  its  various  abnormal  kinds,  will 
surely  do  much  to  clear  away  the  obscurity 
that  yet  surrounds  the  entire  subject  of  renal 
pathology. 

Salivary  Calculi. — The  saliva  is  occasion- 
ally elaborated  very  rich  in  concrescible  mat- 
ters. This  is  generally  proclaimed  by  the 
rapidity  and  constancy  with  which  an  earthy- 
looking  deposit,  universally  known  under  the 
name  of  tartar,  takes  place  upon  the  teeth. 
But  deposition  is  also  apt  to  occur  within  the 
ducts  of  the  salivary  glands,  and  there  to  give 
rise  to  concretions  which,  sooner  or  later,  by 
causing  obstruction,  or  exciting  inflammation 
and  suppuration,  require  the  interference  of 
the  surgeon.  Salivary  concretions  are  met 
with  of  very  different  sizes,  from  the  magni- 
tude of  a millet  seed  to  that  of  a filbert  or 
almond.  They  are  probably  encountered  more 
frequently  in  the  ducts  of  the  submaxillary,  or 
sublingual  glands,  than  in  that  of  the  parotid  ; 
although  they  have  also  been  met  with  there 
in  many  instances.  Often  there  is  but  one 
concretion  in  the  duct ; sometimes  there  are 
several ; and  now  and  then  the  ducts,  from 
their  termination  on  the  mucous  membrane  of 
the  mouth,  to  their  most  delicate  ramifications 
in  the  substance  of  the  secreting  gland,  seem 
filled  with  them. 

The  symptoms  of  salivary  concretions  are 
generally  swelling  and  pain  in  the  region 
where  they  are  deposited.  Sometimes  they 
obstruct  the  ducts  at  their  orifice  ; and  when 
that  of  the  sublingual  gland  is  the  one  affected, 
we  have  the  disease  called  Ranula  produced. 
In  these  instances  the  calculus  can  very  com- 
monly be  felt  in  the  cavity  of  the  mouth,  and 
then  there  is  no  doubt  in  regard  to  the  nature 
of  the  disease.  But  the  calculus  is  frequently 
situated  more  deeply  within  the  duct,  and 
then  its  existence  is  often  first  suspected,  when 
it  has  given  rise  to  inflammation  and  the  forma- 
tion of  an  abscess.  There  is  an  interesting 
case  of  this  kind  related  by  Waltherh  A 
patient  had  for  some  time  complained  of  a 
painful  swelling,  situated  at  the  upper  part  of 
the  neck,  immediately  under  the  angle  of  the 
lower  jaw.  This  went  on  to  suppuration,  and 
had  finally  to  be  punctured,  when  a large 
quantity  of  matter  made  its  escape.  The 
opening,  however,  could  by  no  means  be 
brought  to  close  ; on  the  contrary,  it  became 
fistulous,  and  there  was  a perpetual  oozing  of 
a thin  watery  fluid  from  the  wound.  Examined 
with  a probe,  a hard,  gritty  substance  was  dis- 
covered, and  the  wound  being  enlarged,  a 
salivary  concretion  of  more  than  half  an  inch 
1 Journal,  B.  viii.  S.  173. 
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in  length,  was  extracted,  after  which,  with 
proper  care,  the  patient  recovered  completely. 
In  another  case,  the  particulars  of  which  have 
been  given  by  the  excellent  writer  just  quoted, 
there  was  so  much  pain,  enlargement  and  in- 
duration of  one  of  the  submaxillary  glands, 
that  he  was  led  to  conclude,  though  no  more 
than  one  small  calculus  was  passed,  that  the 
whole  of  the  ducts  were  filled  with  concretions. 
Acting  upon  this  impression,  the  patient  was 
put  upon  a course  of  carbonate  of  potash,  of 
which  he  took  twelve  grains  daily,  in  cinnamon 
water,  and  with  the  effect  of  gradually  reducing 
the  hardness  and  size  of  the  affected  gland. 

The  composition  of  salivary  calculi  appears 
to  vary  little.  They  have  generally  been  found 
to  consist  principally  of  phosphate  of  lime, 
united  or  not  with  smaller  portions  of  the 
carbonate  of  the  same  base,  and  with  more  or 
less  of  an  animal  matter  which  seems  to  play 
the  part  of  a cement. 

The  calculi  which  are  occasionally  encoun- 
tered in  the  duct  of  the  pancreas  are,  in  all 
probability,  of  the  same  essential  nature  as 
those  of  the  salivary  glands,  and  are  produced 
under  similar  circumstances.  Pemberton  found 
them  entirely  soluble  in  muriatic  acid,  with 
the  disengagement  of  a large  volume  of  car- 
bonic acid  gas,  which  seems  to  point  to  the 
presence  of  a considerable  quantity  of  carbo- 
nate of  lime  in  their  constitution. 

Biliary  Calculi. — Cholelithi. — These  cal- 
culi are  most  commonly  met  with  in  the  gall- 
bladder; but  frequently  also  in  the  biliary  ducts  at 
every  point  in  their  course — the  ducti  hepatici, 
ductus  cysticus,  and  ductus  choledochus  com- 
munis. They  are  also  occasionally  met  with 
in  the  stomach  and  intestines,  and  are  con- 
stantly observed  passing  away  by  stool.  Gall- 
stones are  indeed  far  more  common  morbid 
products  than  is  generally  suspected  : they  are 
every  day  met  with  in  the  bodies  of  those  who 
during  their  lives  had  never  been  suspected 
to  labour  under  anything  of  the  sort,  and 
who  died  of  diseases  altogether  unconnected 
with  the  liver. 

Biliary  calculi  vary  in  size,  from  that  of 
coarse  sand  or  grit,  up  to  that  of  a pullet’s  or 
duck’s  egg,  and  in  numbers  from  one,  two, 
or  three,  up  to  many  hundreds.  When  nu- 
merous, they  are  small ; very  large  biliary 
calculi  are  commonly  single,  and  generally 
of  a rounded  or  ovoid  form ; when  they 
are  numerous,  they  are  always  polygonal,  and 
of  very  irregular  shapes.  Few  of  them  are 
heavier  than  water,  and  most  of  them  swim  in 
that  fluid  ; as  they  are  of  different  kinds,  how- 
ever, so  some  of  them  are  found  of  a specific 
gravity  superior  to  that  of  water. 

Biliary  calculi  are  mostly  of  a brownish,  or 
dark  greenish-yellow  colour.  But  they  are 
occasionally  seen  blackish,  of  a light  yellow, 
of  a pretty  pure  white,  and  variegated.  They 
differ  considerably  in  the  state  of  their  ex- 
ternal surface  ; generally  they  are  smooth,  and 
unctuous  to  the  feel ; sometimes  they  are  rough 
and  nodulated.  When  cut  through,  or  broken, 
they  are  commonly  found  to  consist  of  con- 
centric lamellae  on  the  outside,  and  in  the 


centre,  either  to  have  a radiated  crystalline- 
looking, white-coloured  nucleus,  or  a mass  of 
a darker  hue,  without  any  determinate  arrange- 
ment of  particles  ; occasionally  entire  calculi 
are  met  with  which  have  this  homogeneous 
structure.  The  laminated  external  portion,  in 
one  case  of  biliary  calculus,  when  it  exists,  bears 
a large  proportion  to  the  nucleus  ; and  in 
another,  the  reverse  of  this  obtains. 

In  regard  to  their  chemical  constitution, 
biliary  calculi  seem  referable  to  three  grand 
species,  which,  by  one  of  the  latest  chemical 
writers  on  the  subject  \ have  been  denominated 
Cholesterine  calculi,  Mellitic  calculi,  and  Inspis- 
sated bile  calculi. 

Cholesterine  Calculi  have  generally  a white 
colour,  and  a crystallized,  shining,  lamellated 
structure.  Sometimes  they  show  a lighter, 
and  sometimes  a darker  shade  of  brown,  owing 
doubtless  to  the  presence  of  bile  mingled  with 
them,  in  various  proportions.  These  calculi 
are  by  no  means  common,  neither  are  they  of 
any  great  magnitude  (the  largest  met  with  has 
scarcely  exceeded  a hazel-nut  in  size),  and 
they  are  generally  spherical  in  figure,  from 
there  being  seldom  more  than  one  found  in 
the  same  gall-bladder.  They  are  exceedingly 
light, — the  substance  of  which  they  consist, 
cholesterine,  having  a specific  gravity  consider- 
ably under  that  of  w'ater. 

Mellitic  Calculi.  — These  are  by  much 
the  most  common  species  of  biliary  calculi. 
They  have  their  designation  from  their  colour, 
which  closely  resembles  that  of  honey  of  a 
deep  colour.  Mellitic  calculi  are  generally 
polygonal  in  shape,  occasioned  by  mutual 
pressure,  for  it  very  rarely  happens  that  where 
one  calculus  of  this  kind  exists  several  are  not 
present.  When  we  find  the  gall  bladder  and 
biliary  ducts  crammed  full  of  calculi,  they  are 
almost  certainly  of  the  kind  now  under  con- 
sideration. Mellitic  calculi  are  generally 
smooth  on  the  surface,  w'hich  also  feels  soft 
and  unctuous.  When  broken,  they  generally 
exhibit  a thin  outer  crust,  composed  of  con- 
centric laminae,  crystallized  in  small  rays,  in- 
clining towards  the  centre.  These  crystalline 
layers  are  cholesterine  ; the  nucleus  or  central 
mass  has  usually  the  appearance  of  granulated 
honey.  In  point  of  chemical  composition, 
about  nineteen  parts  in  twenty  of  mellitic  cal- 
culi consist  of  cholesterine  ; the  remaining  part 
appears  to  be  picromel  and  other  animal  matters 
which  have  not  been  particularly  examined. 
Notwithstanding  the  large  proportion  of  cho- 
lesterine in  the  composition  of  the  mellitic 
biliary  calculus,  this  principle  must  exist  in  a 
different  state — a state  of  greater  condensa- 
tion— than  it  does  in  the  proper  cholesterine 
calculus ; for  the  specific  gravity  of  the  two 
kinds  of  calculi  is  widely  different.  Instead  of 
being  lighter  than  water,  the  mellitic  calculus 
is  considerably  heavier,  being  in  the  proportion 
of  1061,  to  water  as  1000. 

Inspissated  Bile  Calculus — This  is  one  of 
the  rarer  kinds  of  calculus ; it  is,  in  fact, 
much  less  frequently  met  with  than  either  of 

1 Dr.  Thomas  Thomson,  in  Cyclop,  of  Pr.  Med. 
Art.  Calculus. 
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the  other  two  kinds.  The  concretion  of  in- 
spissated bile  is  of  a yellow  colour,  it  contains 
little  or  no  cholesterine,  but  seems  to  con- 
sist almost  entirely  of  the  bile  reduced  to  a 
state  of  solidity.  The  gall-stones  of  oxen, 
which  are  in  use  as  a yellow  pigment  in  the 
arts,  seem  to  be  referable  to  this  species  of 
calculus.  They  consist  of  the  yellow  matter 
of  the  bile,  mixed  with  minute  traces  of  bile, 
which  may  be  separated  by  water.  When  thus 
washed,  they  become  tasteless,  and  are  insolu- 
ble both  in  water  and  alcohol. 

These,  however,  are  by  no  means  all  the 
kinds  of  biliary  calculi  that  have  been  encoun- 
tered. Some,  for  example,  have  appeared  on 
analysis  to  consist  almost  entirely  of  carbona- 
ceous matter,  and  a few  have  contained  little 
else  than  the  phosphate  and  carbonate  of 
lime.  Although  the  physical  qualities  and 
chemical  composition  of  gall-stones  are  per- 
fectly known,  we  are  altogether  unacquainted 
with  the  vital  conditions  under  which  they 
are  produced.  The  varieties  in  the  ap- 
pearance, structure,  colour,  and  chemical 
composition  of  the  concretions,  seem  of 
themselves  to  indicate  that  these  conditions 
must  be  different  in  different  cases,  and  the 
analyses  which  have  been  made  of  the  bile 
produced  in  certain  diseased  states  of  the  liver, 
point  to  alterations  in  the  secreting  organ  itself, 
as  the  efficient  cause  of  the  production  of  bili- 
ary calculi.  Thenard,  for  instance,  found  the 
biie  elaborated  by  a liver  which  had  under- 
gone the  fatty  degeneration  to  be  albuminous  ; 
in  one  case  in  which  this  degeneration  had 
occurred  to  a great  degree,  the  secreted  fluid 
was  simply  diluted  albumen,  it  had  lost  every 
one  of  its  qualities  as  bile  ; and  Bizio ',  in  ana- 
lyzing a quantity  of  bile  where  great  changes 
had  been  produced  by  disease,  discovered 
more  than  one  entirely  new  substance  in  its 
composition,  particularly  one  which  he  named 
Eryt/trngene,  from  the  fine  purple  colour  which 
it  acquired  under  certain  circumstances.  The 
principal  component  of  biliary  calculi,  choleste- 
rine, is  itself  formed  in  extremely  small  quan- 
tity in  healthy  bile ; in  the  bile  of  the  youth- 
ful, indeed,  it  has  been  sought  for  in  vain  by 
some  distinguished  chemists,  so  that  its  pre- 
sence may,  under  any  circumstances,  be  held 
as  an  evidence  of  a pathological  condition. 

Biliary  calculi  are  comparatively  rare  in  the 
earlier  and  middle  periods  of  life  ; they  are, 
on  the  contrary,  extremely  frequent  as  age 
creeps  on.  Women,  it  is  generally  agreed, 
are  much  more  frequently  the  subject  of  gall- 
stones than  men,  and  corpulent  persons  gene- 
rally appear  to  be  more  liable  to  them  than 
those  of  spare  habit.  Sedentary  occupations 
and  confinement  within  doors,  undoubtedly 
predispose  to  them  ; they  are  well  known  to 
be  frequent  among  the  tenants  of  prisons  and 
workhouses,  and  Glisson2  long  ago  remarked, 
that  our  domestic  animals,  our  kine  and  oxen 
in  particular,  were  much  more  frequently  af- 
fected with  gali-stones  in  winter  than  in  sum- 
mer ; and  that  the  first  effects  of  the  purging 

1 Meinecke,  Journ.  f.  Chemic,  1823,  s.  123. 

2 Anat.  Hcpatis,  cap.  7. 


quality  of  the  new  grass,  when  they  were 
driven  out  of  the  house  in  the  spring,  was  very 
often  to  bring  away  a number  of  these  concre- 
tions. The  depressing  passions  have  also  been 
held  to  favour  their  production  in  a peculiar 
manner. 

The  symptoms  occasioned  by  calculi  con- 
tained within  the  biliary  ducts  and  bladder 
vary  greatly  in  different  instances.  Sometimes 
the  presence  of  gall-stones  during  life  has 
never  been  suspected,  when,  after  death,  they 
have  been  found  in  great  numbers,  and  of 
large  size  ; and  again,  though  single,  and  of 
no  great  magnitude,  they  often  prove  the  cause 
of  most  exquisite  suffering.  Persons  who  are 
known  to  have  passed  gall-stones,  have  very 
generally  been  observed  to  complain  of  some 
degree  of  uneasy  feeling,  of  weight  and  fulness 
about  the  right  hypochondrium,  and  deep  in 
the  epigastric  region,  long  before  they  began 
to  suffer  from  any  positive  or  severe  pain  in 
these  regions.  They  have  also  laboured  ha- 
bitually under  occasional  weakness  of  stomach, 
and  torpor  of  bowels.  Sometimes  the  first 
symptom  that  attracts  attention,  is  a deep 
seated  pain  in  the  epigastri  um , shooting  through 
to  the  back,  or  extending  upwards  to  the  right 
shoulder : this  pain  is  apt  to  be  accompanied 
with  nausea  and  vomiting ; and  if  the  con- 
junctivae  at  the  same  time  become  suffused 
with  yellow,  and  the  pulse  keep  quiet,  there 
will  be  little  reason  to  doubt  the  presence  of 
biliary  calculi.  The  pain  and  accompanying 
symptoms  occur  of  every  degree  of  intensity  ; 
sometimes  they  are  slight  ; in  other  eases  most 
severe.  The  pain,  for  the  most  part,  has  an 
intermitting  character,  but  the  remissions  are 
of  very  variable  duration,  sometimes  of  con- 
siderable length  ; and  again,  scarcely  exceed- 
ing a few  seconds  or  minutes,  so  that  some 
patients  have  no  respite  from  the  torture  they 
endure.  The  entire  attack,  too,  varies  greatly 
in  its  duration  in  different  cases.  When  it  is 
short,  the  patient  soon  recovers  his  wonted 
health  and  spirits ; the  feeling  of  depression 
subsides  as  the  evidence  of  the  accompanying 
jaundice  disappears,  the  blood  is  freed  from 
the  presence  of  the  bile  that  contaminated  it, 
and  speedily  all  is  found  precisely  as  it  was 
before  the  attack.  When  this  has  been  of 
long  continuance,  however,  patients  often  re- 
main shattered,  and  in  indifferent  health  for  a 
very  considerable  period  of  time.  Occasion- 
ally gall-stones,  even  of  considerable  size,  pass 
along  the  biliary  ducts  with  very  little  pain  ; 
they  have  indeed  been  repeatedly  discovered 
in  the  alvine  evacuations,  where  their  exist- 
ence had  not  once  been  suspected.  Some- 
times gall-stones  make  their  way  out,  not  by 
the  natural  ducts,  but  by  exciting  inflamma- 
tion and  ulceration  of  the  gall-bladder  and 
ductus  choledochus  communis  ; they  are  thus 
discharged  into  the,  intestines,  sometimes  un- 
happily into  the  cavity  of  the  peritoneum,  and 
sometimes  they  make  their  way  to  the  surface, 
and  arc  evacuated  among  the  contents  of  a 
biliary  abscess.  It  is  in  these  latter  circum- 
stances that  biliary  calculi  become  the  objects 
of  surgical  interference. 
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With  regard  to  the  treatment  of  the  symp- 
toms attending  the  passage  outwards  of  biliary 
calculi,  all  are  agreed  that  we  possess  no  means 
of  dissolving  or  disintegrating  these  concre- 
tions. Our  principal  efforts  ought  to  be  directed 
to  promote  their  discharge.  But  the  pain  which 
the  patient  is  suffering  when  we  are  first  sum- 
moned to  a case  of  biliary  calculus,  is  usually  so 
great  that  our  first  object  very  generally  is  to 
endeavour  to  relieve  this.  Opium  is  the  me- 
dicine upon  which  we  rely  under  such  circum- 
stances ; and  if  aught  will  assuage  severe  pain, 
it  is  solid  opium,  in  a sufficient  dose.  Opium, 
however,  sometimes  fails  to  bring  relief ; and 
then  we  have  been  recommended  to  try  the 
effects  of  a full  dose  of  the  aqua  lauro-cerasi  and 
laudanum  mixed  together.  The  warm  bath  is 
also  constantly  to  be  employed  ; sometimes  a 
large  bladder,  filled  with  ice,  laid  over  the 
epigastrium,  has  brought' relief  after  every 
thing  else  has  failed.  It  is  also  occasionally 
necessary  to  have  recourse  to  bloodletting, 
especially  when  the  pain  has  become  fixed  in 
a point,  and  this  is  found  to  be  tender  even  on 
the  gentlest  pressure  being  made. 

The  pain  somewhat  appeased,  purgatives 
are  the  medicines  upon  which  we  place  our 
chief  reliance  for  getting  rid  of  gall-stones. 
From  five  to  ten  grains  of  calomel,  in  combi- 
nation with  one  or  two  of  opium,  followed  by 
the  common  senna  draught  with  salts,  is  proba- 
bly the  best  medicine  to  begin  with  ; and  in- 
deed the  same  formulae  may  be  continued  and 
repeated  as  often  as  there  is  occasion  for  them. 
Purgatives  are  unquestionably  advantageous, 
solely  from  their  power  of  exciting  the  secern- 
ing organs  generally,  and  the  liver  in  particu- 
lar. There  is  a flood  of  bile,  poured  out  behind 
the  calculus,  which  must  have  great  influence 
in  urging  it  onwards.  In  France,  the  popular 
and  routine  prescription,  in  cases  of  gall-stone, 
is  a mixture  of  sulphuric  ether  and  oil  of  turpen- 
tine. This  is,  in  all  probability,  prescribed 
with  a view  to  its  solvent  action  upon  the  cal- 
culi, but  it  owes  its  efficacy  and  its  reputation 
entirely  to  its  antispasmodic  and  purgative 
properties.  Graduated  and  regular  exercise, 
as  soon  as  it  can  be  borne,  is  very  much  to  be 
recommended  ; and  if  the  patient’s  circum- 
stances are  such  as  will  enable  him  to  remove 
for  a season,  to  the  site  of  one  or  other  of  the 
gently  aperient  mineral  waters,  there  is  no 
course  that  can  be  advocated,  more  likely  to 
prove  of  permanent  benefit  to  him.  When  gall- 
stones excite  inflammation  and  ulceration  in 
the  passages  within  which  they  are  confined, 
and  show  a disposition  to  make  their  way  out- 
wards, an  opening  should  be  made  for  them  as 
soon  as  consolidation  is  believed  to  have  taken 
place  between  the  internal  canals  and  the  ab- 
dominal parietes.  In  this  way,  as  many  as 
100,  and  even  140  gall-stones  have  been  got 
rid  of ; and  though  the  openings  have  generally 
remained  fistulous  for  a considerable  length  of 
time,  still  they  have  always  closed  in  the 
i long  run,  and  the  cases  have  finally  done  well. 

Urinary  Calculi. — Calculus,  stone,  gravel ; 
pierre,  gravcllc,  Fr. ; Hamslein,  Grics,  Ham- 
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gries,  Ger. ; pietra,  Ital. — Few  subjects  have  at- 
tracted a larger  share  of  general  attention,  or 
been  held  of  higher  interest  than  that  which  in- 
volves a consideration  of  the  formation  and 
treatment  of  urinary  calculus.  The  earliest  re- 
cords we  possess  of  medical  experience,  show 
that  practitioners  were  familiar  with  the  symp- 
toms induced  by  calculous  complaints.  But  the 
entire  pathology  of  the  disease,  and  the  very 
accurate  knowledge  now  possessed  of  the 
chemical  nature  and  variety  of  the  concretions 
formed  from  the  urine,  and  of  the  circum- 
stances under  which  deposition  from  this  fluid 
takes  place,  is  the  product  of  very  recent  times. 
The  true  principles  upon  which  the  treatment 
of  these  diseases  is  to  be  undertaken,  is  also 
the  offspring  almost  of  our  own  day. 

In  no  department  of  practical  medicine  are 
we  so  much  beholden  to  chemistry  as  in  this  ; 
indeed,  until  Scheele  discovered  the  lithic 
acid,  in  the  year  1776,  no  step  in  advance 
could  with  certainty  be  made.  By  this  dis- 
covery the  Swedish  chemist  had  the  distin- 
guished honour  of  directing  enquiry  into  the 
proper  path ; it  was  Wollaston,  who  made 
the  next  onward  step.  In  the  year  1797 
he  published  a paper  “ On  Gouty  and 
Urinary  Concretions,”  in  which  he  defined 
the  true  nature  of  the  chalk  stones  of  gouty 
subjects,  and  the  elementary  composition 
of  three  species  of  urinary  calculi,  in  addi- 
tion to  that  consisting  of  lithic  acid  already 
discovered  by  Scheele,  namely,  the  calculus 
of  the  mixed  phosphates  of  ammonia,  magnesia, 
and  lime,  that  of  the  oxalate  of  lime,  and  that 
of  the  phosphate  of  lime.  In  this  year  also  were 
published  Mr.  Cruikshank’s  observations  on  the 
urine  in  various  diseases,  as  an  appendix  to  the 
second  edition  of  Dr.  Rollo’s  work  on  Diabetes. 
These  observations  of  Mr.  Cruikshank  are 
highly  interesting,  and  were  noticed  or  trans- 
lated in  most  of  the  Continental  periodicals  of 
the  time.  In  1799,  Fourcroy  and  Vauquelin 
published  their  paper  on  urinary  calculi,  going 
over  the  ground  already  trodden  by  Scheele 
and  Wollaston,  and  adding  a knowledge  of  one 
new  calculus,  that,  namely,  of  the  urate  of  am- 
monia, to  those  previously  described.  In  1810, 
we  again  find  Dr.  Wollaston  in  the  field,  he 
having  in  this  year  discovered  and  described 
a calculus  of  a peculiar  substance,  capable  of 
combining  equally  with  alkalis  and  acids,  which 
he  named  cystic  oxide.  In  his  “ Essay,”  pub- 
lished in  the  year  1817,  Dr.  Marcet  described 
two  new  calculi,  the  xanthic  oxide  calculus,  and 
the  fibrinous  calculus.  Although  boasting  of 
no  new  discovery,  the  year  1821  is  remarkable 
for  the  publication  of  Dr.  Prout’s  work,  en- 
titled, “ An  Inquiry  into  the  Nature  and  Treat- 
ment of  Diabetes,  Calculus,”  &c.  (2nd  Ed. 
1825.)  The  name  of  Dr.  Bostock  also  re- 
quires particular  and  honourable  mention  in 
this  place.  His  contributions  to  the  chemistry 
of  the  urine  in  various  pathological  states  of  the 
system,  stand  almost  alone  in  the  annals  of 
European  medical  literature,  during  a long 
series  of  years.  He  is  the  proper  and  imme- 
diate successor  of  Mr.  Cruikshank  in  this 
O o 
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field  of  enquiry.  The  analysis  of  the  urine 
and  other  fluids,  which  form  part  of  Dr. 
Bright’s  excellent  work,  entitled,  “ Reports  of 
Cases,”  &c.  are  mostly  by  Dr.  Bostock,  who 
has  the  honour  of  having  been  the  first  to  dis- 
cover urea  as  a constituent  of  the  blood  in 
eases  of  diseased  kidney.  He  speaks  of  it  as 
“ an  animal  matter,  possessing  peculiar  pro- 
perties, being  partially  soluble  in  alcohol,  and 
acted  on  by  nitric  acid  in  the  same  manner  as 
urea  *.”  The  caution  of  the  philosopher  alone 
prevented  him  from  calling  this  matter  “ pos- 
sessing peculiar  properties,”  &c.,  by  its  proper 
name.  That  it  was  urea  has  been  amply  con- 
firmed by  Dr.  Christison2,  who  found  it  in  con- 
siderable quantity  in  the  blood  of  several 
patients  labouring  under  dropsy,  with  the 
elaboration  of  albuminous  urine. 

In  entering  on  the  subject  of  urinary  cal- 
culus, it  is  indispensable  to  begin  with  the  con- 
sideration of  the  various  morbid  states  of  the 
urine,  which  are  connected  with  their  forma- 
tion and  growth.  It  were  better  indeed, 
were  this  possible,  to  treat  immediately  of  the 
organic,  or  at  least  dynamic  changes  that  must 
needs  occur  in  the  kidneys  themselves  when 
they  act  amiss  ; but  in  the  present  state  of 
our  knowledge  this  is  impossible ; in  regard 
to  the  kidneys,  we  are  compelled  to  assume 
altered  conditions  in  the  product  of  activity, 
as  evidence  of  an  altered  or  deranged  con- 
dition in  the  agent  : we  know  nothing  of  the 
state  of  the  kidney  immediately,  which  is  con- 
nected with  the  elaboration  of  the  great  majo- 
rity of  abnormal  species  of  urine.  It  is  in 
reference  to  the  production  of  albumen 
almost  alone,  that  the  pathological  anatomy 
of  the  kidney  has  made  any  progress  in  con- 
nection with  the  indications  of  perverted  func- 
tion afforded  by  preternatural  states  of  the 
urine. 

Perfectly  healthy  urine  in  the  human  sub- 
ject scarcely  lets  fall  any  precipitate  save  a 
slight  mucous  cloud,  until  it  begins  to  be  de- 
composed by  standing.  But  very  trifling  and 
transient  disturbances  of  the  system  suffice  to 
destroy  this  criterion  of  healthiness  in  the  pro- 
duct of  the  renal  function.  In  fact,  we  cannot 
have  our  circulating  and  nervous  systems  sti- 
mulated by  company,  nor  the  organs  of  diges- 
tion called  upon  for  an  extra  effort  by  a little 
more  wine,  and  a somewhat  fuller  meal  than 
usual,  without  observing  the  urine  next  day  to 
be  of  a high  colour,  to  become  turbid  after  it 
has  stood  for  some  little  time,  and  by  and  by 
either  to  let  fall  a powdery  precipitate  of 
various  shades  of  colour,  or  to  deposit  a quan- 
tity of  reddish-brown  crystals  on  the  bottom 
and  sides  of  the  utensil.  Sedimentary  urine, 
however,  is  observed  to  be  the  attendant  upon 
a considerable  variety  of  continuous  morbid 
states  of  the  system  generally,  as  well  as  of 
the  kidnev  in  particular.  The  sediments, 
moreover,  are  by  no  means  always  of  the  same 
nature  as  those  presented  in  the  accidental 
circumstances  mentioned  ; they  differ  entirely 

1 Reports,  &c.  vol.  i.  p.  84. 
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in  their  appearance  and  chemical  composition, 
and  are  even  indices  of  dissimilar  and  very 
opposite  pathological  conditions  of  the  body. 

Sedimentary  urine  may  be  conveniently 
spoken  of  under  two  distinct  heads,  in  confor- 
mity with  the  two  principal  orders  of  salts 
which  form  the  precipitates,  and,  as  it  happens, 
with  the  two  distinct  states  of  constitution 
with  which  they  are  severally  associated : 
First,  that  in  which  the  lithic  acid  and  the 
lithates,  especially  the  lithate  of  ammonia,  the 
lithic  oxide,  the  cystine,  and  the  oxalate  of 
lime,  form  the  precipitate  ; and  second,  that  in 
which  the  phosphatic  salts,  namely,  the  am- 
monia-magnesian phosphate,  and  the  phos- 
phate of  lime,  compose  the  deposit. 

Sedimentary  Urine  in  which  the  deposit  con- 
sists of  the  Lithic  Acid  and  the  Lithates. — 
Of  all  the  kinds  of  sedimentary  urine  this  is 
by  far  the  most  interesting  and  important,  in 
as  much  as  upon  its  occurrence  depends  cer- 
tainly in  two  cases  in  three  the  first  step  in 
the  formation  of  urinary  calculi,  or  stones  in 
the  kidney  and  bladder. 

The  urine  from  which  the  lithic  or  uric  acid 
is  deposited  in  the  shape  of  crystals,  as  fre- 
quently happens,  is  commonly  of  a high  colour, 
having  something  of  the  tint  of  a rich  golden- 
coloured  sherry  wine.  It  has  what  may  be 
styled  the  peculiar  sensible  properties  of  urine, 
in  an  eminent  degree,  the  deep  colour  alone 
bespeaking  the  abundance  of  the  principle 
upon  which  these  depend  ; for  both  urea  and 
uric  acid  uncombined  with  the  colouring  and 
odoriferous  matter  of  the  urine,  the  urodme- 
chrome,  as  it  might  be  called,  are  colourless, 
and  without  smell.  It  is  not  necessarity  of 
very  high  specific  gravity.  The  writer  has 
often  found  urine  which  was  depositing,  or 
had  deposited  lithic  acid  abundantly,  of  the 
density  of  1.018, 1.020,  and  1.022.  It  is  quite 
bright  when  passed,  and  generally  communi- 
cates a sensation  of  comfortable  stimulation  to 
the  urinary  passages  as  it  is  voided.  Some- 
times this  sensation  is  exaggerated,  and  then 
the  urine  feels  hot  to  the  urethra.  It  is  only 
as  the  fluid  cools  that  the  crystalline  particles 
of  the  lithic  acid  make  their  appearance  ; and 
as  they  subside  quickly,  have  themselves  a 
certain  degree  of  transparency,  and  princi- 
pally increase  in  size  after  they  have  reached 
the  bottom  and  sides  of  the  utensil  or  reci- 
pient ; unless  they  are  extremely  abundant, 
they  do  not  cause  any  very  great  diminution 
of  transparency  in  the  fluid. 

When  collected,  by  decanting  off  the  super- 
natant urine,  and  dried,  the  lithic  acid  thus 
deposited  appears  in  the  guise  of  a parcel  of 
brilliant  crystals,  which  seem  to  be  four-sided 
prisms,  very  like  sea-sand  or  muscovado  sugar 
in  appearance,  but  drier  and  more  gritty,  of  a 
brownish-red  colour  of  various  shades  of  in- 
tensity, being  in  some  cases  as  dark  as  wainscot 
or  mahogany,  in  others  of  a light  brownish- 
yellow,  and  in  some  rarer  cases  nearly  white. 
These  crystals  are  very  little  soluble  in  water. 
Dr.  Prout  failed  to  dissolve  1 part  of  lithic  acid 
in  10,000  parts  of  cold  water.  Dr.  Henry,  on 
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the  contrary,  states  that  1 part  is  soluble  in 
1,720  parts  of  water  at  60c  Fahrenheit,  a dis- 
crepancy which  Dr.  T.  Thomson  1 very  hap- 
pily explains  by  supposing  Dr.  Henry’s  state- 
ment to  express  the  quantity  of  lithic  acid 
which  water  will  hold  in  solution,  the  attrac- 
tion of  aggregation  of  the  substance  being 
destroyed  ; Dr.  Prout’s  the  power  which  water 
possesses  to  destroy  the  attraction  of  aggrega- 
tion. Chemists  have  in  various  ways  at- 
tempted to  account  for  the  circumstance  of  a 
substance  so  insoluble  as  lithic  acid  being 
held  dissolved  in  such  quantity,  as  it  fre- 
quently occurs  in  the  urine.  Proust2  was 
the  first  who  maintained  that  the  lithic  acid  of 
the  urine  existed  in  combination  with  ammo- 
nia, and  was  made  soluble  in  the  fluid  from 
this  circumstance.  This  explanation  has 
been  adopted  by  Dr.  Prout,  by  whom  the 
existence  of  free  lithic  acid  in  the  urine  is 
denied  in  toto.  The  ratio,  indeed,  in  which 
lithic  acid  and  water  are  commonly  enough 
present  in  urine,  namely,  that  of  1 to  1000, 
makes  it  impossible  that  solution  should  take 
place,  even  allowing  the  highest  estimate  of 
the  solubility  of  lithic  acid  to  be  correct. 
According  to  Dr.  Prout,  it  is  always  present 
in  combination  with  ammonia,  and  occurs  as  a 
super-lithate  of  this  base.  But  the  simple 
fact  that  lithic  acid  in  combination  only  with 
a little  colouring  matter,  is  constantly  depo- 
sited from  the  urine,  seems  of  itself  a sufficient 
answer  to  this  view  ; and  farther  it  happens, 
unfortunately  for  its  stability,  that  the  addi- 
tion of  a solution  of  caustic  ammonia  to  urine, 
is  followed,  in  the  first  place,  by  the  precipi- 
tation of  the  phosphates,  and  after  the  lapse 
of  a few  hours  by  that  of  the  lithic  acid  also 
so  completely,  that  an  acid  subsequently 
dropped  into  the  filtered  fluid  causes  no  fur- 
ther deposit  of  this  substance 3.  Wetzlar, 
who  particularly  insisted  on  the  above  facts, 
in  order  to  get  over  the  difficulty  presented 
by  the  insolubility  of  the  lithic  acid,  himself 
maintained,  that  it  existed  in  the  urine  in 
combination  with  soda.  But  lithate  of  soda 
is  itself  so  extremely  insoluble  a salt,  that  the 
matter  is  not  much  mended  by  the  supposi- 
tion ; besides,  later  researches  in  chemistry 
will  not  suffer  it  to  be  entertained,  although  it 
is  interesting  to  know  that  a solution  of  lithate 
of  soda  will  bear  a considerable  dose  of  lactic 
acid,  the  free  acid  of  healthy  urine  according 
to  the  analysis  of  Berzelius,  without  under- 
going decomposition 4.  By  others,  the  lithic 
acid  has  been  held  to  be  rendered  more  solu- 
ble by  the  presence  of  the  saline  bodies  which 
occur  along  with  it  as  constituents  of  the  urine. 
But  direct  experiment  is  against  this  notion. 
Dr.  Duvernoy  5,  of  Stuttgardt,  appears,  how- 

1 Art.  Calculus,  Cycl.  of  Pr.  Med. 
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ever,  to  have  solved  this  difficult  question 
at  last.  He  has  shown,  in  a very  satis- 
factory manner,  that  it  is  upon  the  pre- 
sence of  the  peculiar  odoriferous  and  co- 
louring principle  of  the  urine  that  the 
solubility  of  the  lithic  acid,  and  even  of  the 
superlithate  of  ammonia,  mainly  depends. 
.He  dissolved  two  grains  of  lithate  of  soda 
in  between  two  and  three  ounces  of  hot  dis- 
tilled water.  The  addition  of  a few  drops  of 
an  acid  of  more  powerful  affinity  instantly 
caused  the  precipitation  of  the  lithic  acid  in 
small  crystalline  plates.  But  on  dissolving  the 
same  quantity  of  the  salt  in  a like  measure  of 
fresh  urine,  Dr.  Duvernoy  found  that  he  could 
add  the  stronger  acid  till  the  mixture  reacted 
powerfully  on  litmus  paper,  &c.,  without  the 
slightest  immediate  precipitation  of  the  lithic 
acid  taking  place.  It  was  only  after  the  lapse 
of  several  hours  that  the  fluid  began  to  grow 
turbid,  and  the  lithic  acid  to  be  deposited  in 
the  shape  of  crystals  and  impalpable  powder. 
Again,  he  found  that  if  to  a saturated  solution 
of  lithic  acid  in  boiling  water  so  much  of  the 
proper  colouring  matter  of  the  urine  be  added 
as  will  give  to  the  fluid  the  hue  of  somewhat 
concentrated  urine,  the  acid,  instead  of  being 
precipitated  as  the  mixture  cools,  will  con- 
tinue in  solution  long  after  it  has  become 
quite  cold.  Neither  does  the  addition  of  a 
stronger  acid  to  this  compound  fluid,  even 
when  cold,  cause  any  immediate  deposit  of 
lithic  acid ; this  only  takes  place  after  an 
interval  of  many  hours1. 

It  rarely  happens  that  the  lithic  acid  is  de- 
posited from  the  urine  in  the  crystalline  form 
alone.  The  acid,  still  in  state  of  comparative 
freedom  from  foreign  admixture,  often  appears, 
in  the  shape  of  an  amorphous  sediment  of  a 
tawny,  reddish-brown  or  brick-dust  colour. 
Very  commonly  too,  the  lithate  of  ammonia, 
and  occasionally  the  amorphous  deposit  which 
occurs  simultaneously  with  the  precipitation 
of  crystalline  lithic  acid,  or  follows  this  shortly 
afterwards,  consists  almost  entirely  of  the 
lithate  of  ammonia,  a salt  which  in  some  cases 
is  deposited  from  the  urine  in  extraordinary 
abundance.  The  sediment  here  is  generally 
more  or  less  of  a cream  or  very  pale  tawny 
colour  ; sometimes  it  has  a red  or  pink  hue  of 
various  shades  of  intensity,  an  appearance  that 
is  owing  to  the  presence  of  a new  principle,  the 
nature  of  which  seems  to  vary,  Occasionally 
the  lithic  acid  combined  with  soda  forms  the 
matter  of  the  sediment,  which  is  then,  for  the 
most  part,  all  but  colourless.  This  last  depo- 
sit has  been  most  frequently  observed  in  the 
urine  of  gouty  subjects,  a class  of  persons  in 
which  depositions  of  the  same  substance  in  the 
tendinous  thecae  of  the  hands  and  feet  are 
familiarly  known  to  occur  very  commonly. 

The  deposits  which  occur  in  lithic  states  of 
the  urine  may  be  arranged  according  to  their 
colour  and  state  of  aggregation,  so  as  to  be 

1 Op.  cit.  p.  16. 
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taken  in  at  one  view  in  the  following  man- 
ner : — 


Red  crystalline  Litliic  acid  and  tlie  colouring  mat- 
Sediment  com-  ter  of  the  urine.  The  crystals  are 
posed  of  rhomboidal  prisms,  which  in  the 

field  of  the  microscope,  appear  tinder 
the  form  of  pretty  regular  lozenges, 
generally  of  a beautiful  topaz-yellow 
colour  singly.  Vigla 1 and  Que- 
venne. 


Lateritious,  red, 
or  reddish- 
brown  Sedi- 
ment, com- 
posed of 


Yellowish  Sedi- 
ment, composed 
of 


Pink  Sediment, 
composed  of 


Lithate  of  ammonia ; purpurate 
of  ammonia  and  soda ; colouring 
matter  of  the  urine ; and  occasion- 
ally an  admixture  of  the  earthy 
phosphates.  Prout. 

Lithic  acid  combined  with  the  co- 
louring matter  of  the  urine.  Vigla. 

Essentially  of  lithate  of  ammonia; 
a little  lithate  of  soda,  colouring 
matter  of  the  urine,  more  or  less  of 
the  earthy  phosphates.  Prout. 

Lithic  acid  combined  with  less  of 
the  colouring  matter  of  the  urine, 
than  in  the  preceding  form  of  depo- 
site.  Vigla. 

Lithate  of  ammonia;  purpurate  of 
ammonia.  Prout. 

Almost  wholly  of  lithic  acid ; some 
lithate  of  soda  ; an  animal  matter, 
and  a little  phosphate  of  lime.  Que- 
venne  cum  Vigla  2. 


The  recent  crystallographic  and  chemical 
analyses  of  the  lithic  deposits  of  the  urine,  by 
Messrs.  Vigla  and  Quevenne,  would  conse- 
quently lead  us  to  conclude  that  these  depo- 
sits were  generally  more  simple  in  their  con- 
stitution than  they  were  found  to  be  by  Dr. 
Prout.  They  probably  vary  considerably  in 
different  cases. 

Such  deposits  of  lithic  acid  and  its  salts 
almost  invariably  take  place  on  the  termina- 
tion of  febrile  paroxysms.  They  are,  there- 
fore, often  observed  to  be  critical ; and  their 
first  faint  indications  are  to  be  anxiously 
looked  for  in  the  course  of  severe  inflamma- 
tory and  bad  febrile  attacks.  In  the  earlier 
stages  of  such  diseases,  the  urine  is  scanty  and 
high  coloured,  but  does  not  deposit  ; at  the 
height  of  the  disease  it  often  becomes  neutral, 
sometimes  positively  alkaline,  especially  in 
typhoid  fever  ; when  the  disease  is  about  to 
abate,  the  urine  resumes  its  proper  acid  quali- 
ties ; by  and  by  it  shows  a light  cloud,  which 
the  microscope  discovers  to  be  caused  by  a 
crop  of  minute  crystals  of  lithic  acid. 

Independently  of  every  thing  like  active 
febrile  disease,  however,  the  urine  often  show's 
a singular  disposition  to  deposit  the  lithic 
acid  and  its  salts.  There  are  two  periods  of 
life  at  which  this  lithic  state  of  the  urine 
in  one  or  other  of  its  forms  is  more  peculiarly 
apt  to  present  itself ; these  are  infancy,  and 
the  years  between  forty  and  sixty.  These 
ages  may,  therefore,  be  regarded  as  directly 
predisposing  to  a lithic  condition  of  the  urine  ; 
whilst  every  circumstance  that  tends  to  occa- 
sion an  increase  or  excess  in  the  acid  and 


1 Etudes  Microscopiques  de  1’Uiine ; L’Experience, 
tom.  i.  Janvier,  1838. 

a Op.  Cit.  p.  184. 


saline  ingredients  of  this  fluid  relatively  to  its 
quantity,  may  be  viewed  as  immediately  tend- 
ing to  cause  a separation  of  these  matters  from 
the  state  of  solution  in  which  they  ought 
always  to  exist.  We  have  seen  how  nearly 
insoluble  was  the  lithic  acid  itself,  and  how 
very  sparingly  soluble  were  its  salts  ; the  most 
soluble  of  these,  the  lithate  of  ammonia,  still 
requires  something  like  480  parts  of  water  to 
effect  its  solution  ; so  that  we  have  but  to 
suppose  the  quantity  of  lithate  of  ammonia  in 
the  urine  to  be  accidentally  tripled,  which 
often  occurs,  to  have  of  necessity  a portion  of 
it  thrown  dow'n  as  a solid,  the  watery  men- 
struum of  the  urine  not  being  then  in  quantity 
sufficient  to  preserve  the  w'hole  of  the  salt  in 
solution  ’.  And  then  it  happens  that  the  affi- 
nity of  the  lithic  acid  for  the  bases  with  which 
it  occurs  combined  and  by  which  its  solu- 
bility is  somewhat  increased,  is  so  slight,  that 
even  the  weakest  of  the  acids,  the  carbonic, 
citric,  acetic,  &c.  are  powerful  enough  to  dis- 
possess it,  and  effect  its  precipitation  in  a con- 
crete form  2. 

The  most  efficient  cause  in  engendering 
lithic  acid  is  indulgence  in  large  quantities  of 
animal  and  other  kinds  of  nutritious  food  ; 
and  that  which  most  promotes  the  sepa- 
ration of  the  lithic  acid,  either  from  the 
peculiar  colouring  matter,  or  alkaline  base 
combined  with  which  it  is  rendered  soluble 
and  innocuous,  is  the  presence  of  a free  acid 
in  the  body,  whether  introduced  or  engen- 
dered there. 

These  facts  give  a key  to  the  right  under- 
standing of  the  whole  of  this  most  interesting 
subject  ; happily  also,  they  afford  an  indication 
of  what  is  needful  to  be  done  in  order  to  cor- 
rect the  morbid  states  with  which  an  excessive 
production  and  a tendency  to  the  deposition 
of  lithic  acid  w'ithin  as  well  as  without  the 
body  are  connected. 

Do  we  not  in  fact  see  the  infant  living  on  a 
highly  azotised  and  peculiarly  animal  food, 
which  has  further  a singular  tendency  to 
acescency,  precisely  the  two  conditions  requi- 
site to  the  production  and  precipitation  of 
lithic  acid  ? Can  wre  wonder,  then,  that  urine 
which  deposits  lithic  acid  and  its  salts,  should 
be  common  in  infancy  ? especially  when  w'e 
add  that  the  children  of  the  poorer  classes 
who  are  most  obnoxious  to  this  state  of  urine, 
independently  of  their  immensely  larger  rela- 
tive numbers,  are  peculiarly  open  to  all  the 
other  influences  that  are  held  favourable  to 
the  inducement  of  deposition  from  the  urine 
— such  as  exposure  to  cold  in  consequence  ol 
scanty  clothing  and  indifferent  lodging,  and  to 
derangements  of  the  stomach  and  bowels  from 
coarse  and  improper  food. 

Again,  when  we  regard  the  age  between 
forty  and  sixty,  the  next  period  in  human  life 
that  is  marked  by  liability  to  the  precipitation 
of  crystalline  lithic  acid  from  the  urine,  we 

1 T.  Thomson,  Cyclop,  of  Pr.  Med.  Art.  Calculus. 

5 Thenard,  'finite  de  Chimie. 
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cannot  fail  to  observe,  especially  in  that  por- 
tion of  the  community  that  subsists  by  ma- 
nual labour,  that  the  influence  of  excessive 
toil  is  beginning  to  be  felt  about  this  time  ? 
Exposure  to  wet  and  cold  has  now  withered 
the  skin,  coarse  food  has  impaired  the  diges- 
tive powers,  hard  labour  has  blunted  the  sen- 
sibilities, and  the  frame  which  but  a few 
years  before  seemed  knit  to  endure  for  an 
indeflnite  period  already  shows  symptoms  of 
decay.  In  the  professions  too,  men  begin  to 
relax  from  their  undue  exertion.  The  simple 
meal  no  longer  suffices.  A man  now  begins 
to  dine  at  his  ease,  to  entertain  and  be 
entertained.  The  stomach  is  taxed  to  the 
performance  of  unusual  duty,  and  not  un- 
commonly taxed  beyond  its  powers ; the 
blood  is  fevered  by  strong  drinks  of  every 
kind  ; the  nervous  system  is  excited  by 
the  presence  of  company,  &c.  &c.  The 
pabulum  of  lithic  acid  is  furnished  to  the 
kidney  in  abundance,  febrile  excitement  leads 
this  organ  to  exert  its  peculiar  acidifying 
powers  upon  the  matters  presented  to  it,  and 
imperfect  digestion  supplies  an  acid— all  that 
was  wanted  to  bring  about  the  deposition 
which  now  so  frequently  occurs. 

These  causes  are  also  productive  of  a posi- 
tive decrease  in  the  quantity  of  urine  secreted, 
and  thus  we  have  an  increase  of  the  saline  and 
acid  ingredients  of  the  urine,  coinciding  with  a 
diminution  of  the  menstruum  in  which  they  are 
carried  out  of  the  system.  In  infancy  the  depo- 
sition of  lithic  acid  would  unquestionably  be 
more  frequent  than  it  is,  were  it  not  for  the 
state  of  copious  dilution  in  which  food  is  then 
taken.  And  it  happens  fortunately,  perhaps, 
that  the  unnecessarily  large  quantities  of  highly 
nourishing  food  in  which  grown  men  are  so 
prone  to  indulge,  are  mostly  associated  with 
pretty  copious  potations  of  different  kinds  : 
good  eating  craves  good  drinking,  and  wine, 
beer,  and  tea  and  coffee,  are  always  swallowed 
abundantly  to  allay  the  fever  which  heavy 
meals  of  highly  seasoned  animal  food  never  fail 
to  engender.  Still  the  urinary  secretion  even 
under  these  circumstances  is  rarely  found  to  be 
regularly  in  the  ratio  of  the  liquid  imbibed. 
Animal  food  and  strong  drink  seem  to  have  a 
positive  repressing  influence  on  the  secreting 
functions  of  the  kidney.  Very  little  urine  is 
passed  for  twelve  or  eighteen  hours  after  a 
debauch  in  meat  rather  than  in  drink.  During 
all  this  time  the  function  of  the  kidney  is 
nearly  in  abeyance,  and  the  salts  of  the  urine 
are  eliminated  suspended  rather  than  dissolved 
in  that  fluid.  It  lias  been  remarked,  too,  that 
carnivorous  animals,  though  they  drink  water 
freely,  make  but  very  little  urine  in  comparison 
with  the  herbivorous  tribes,  many  of  which, 
living  on  succulent  vegetables,  rarely  drink  at 
all,  and  yet  pass  large  quantities  of  urine1.  A 
knowledge  of  this  fact  led  Dr.  Wollaston2 
long  ago  to  propose  that  persons  liable  to 

1 Magcndic,  Rech.  sur  la  Gravclle,  p.  25. 

2 Philos,  Trans.  1797. 


gravel  should  follow  a vegetable  regimen  ; 
and  Dr.  Pearson 1 afterwards  remarked  that 
the  calculous  concretions  of  phytivorous  ani- 
mals never  contained  lithic  acid,  and  followed 
Wollaston  in  recommending  vegetable  diet. 
The  peasantry  of  Scotland  and  Ireland,  who 
live  almost  entirely  on  vegetable  matters,  often 
of  the  coarsest  kind,  and  drink  nothing  but 
water,  actually  labour  under  a kind  of  diuresis 
in  contrast  with  their  brethren  of  England, 
who  live  on  bacon,  and  cheese,  and  wheaten 
bread,  and  drink  little  but  ale  or  beer  ; and 
lithic  urine  and  its  consequences  are  rare  out 
of  the  towns  both  of  Scotland  and  Ireland. 

Dyspepsia,  or  bad  digestion,  it  has  been 
asserted,  is  the  most  efficient  cause  of  a lithic 
state  of  the  urine.  The  agricultural  popula- 
tion of  Scotland  suffer  much  from  heart-burn 
and  oppression  after  eating,  yet  their  urine 
cannot  be  said  to  be  lithic.  We  have  more- 
over proof  that  something  else  than  simple 
indigestion  is  at  work  in  inducing  a lithic 
state  of  the  urine,  in  the  fact,  that  whilst 
in  the  county  of  Norfolk  one  case  of  cal- 
culus occurs  for  every  21,000  of  the  inha- 
bitants, and  ten  or  twelve  operations  for  stone 
have  for  many  successive  years  been  annually 
performed  in  the  Norwich  Infirmary,  the  dis- 
ease seems  to  be  entirely  unknown  in  the 
county  of  Hereford,  no  patient  during  more 
than  forty  years  having  been  received  into 
the  Hereford  Infirmary  labouring  under 
stone,  and  no  record  of  the  operation  of  li- 
thotomy ever  having  been  performed  within 
the  bounds  of  the  county  being  extant 2.  In 
Devonshire,  too,  the  disease  of  stone  appears 
to  be  very  rare. 

We  cannot  suppose  that  the  inhabitants  of 
Norfolk  are  peculiarly  or  more  than  usually 
afflicted  with  indigestion,  and  that  the  natives 
of  Hereford  and  Devonshire  are  peculiarly  or 
more  than  usually  exempt  from  this  malady. 
Peculiar  local  and  atmospheric  influences, 
some  of  which  are  appreciable,  combined 
with  certain  specialities  of  diet,  a very  large 
share  of  the  blame  being  ascribed  to  the 
latter,  seem  adequate  to  account  for  the 
prevalence  of  calculus,  the  consequence  of 
a previous  disordered  state  of  the  renal 
function,  as  an  endemic  disease  in  particular 
districts.  Norfolk,  for  instance,  is  very  much 
exposed  to  the  piercing  wind  that  blows  over 
England  from  the  east,  and  this  must  undoubt- 
edly affect  the  skin  to  a very  great  degree, 
and  thus  influence  the  function  of  the  kidney. 
In  Norfolk,  again,  wheaten  bread3,  hard 
dumplings,  (masses  of  imperfectly  fermented 
dough  mixed  with  suet,)  bacon,  and  cheese, 
washed  down  with  thin,  hard  beer,  i.  e.  a 
bitter  infusion  with  a modicum  of  spirit  and 
a considerable  admixture  of  vinegar,  consti- 

1 Ibid.  1798. 

2 Smith  in  Med.  Cliir.  Trans,  vol.  ii. 

3 “ An  unusually  heavy  meal  of  animal  food  or 
bread  is  invariably  followed  by  a deposition  of  the 
lithate  of  ammonia  from  the  urine.”  Prout,  Inquiry, 

p.  118. 
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tute  the  diet  of  the  inhabitants.  In  Here- 
fordshire and  Devonshire,  the  solid  articles  of 
sustenance  are  nearly  of  the  kind  mentioned 
as  used  habitually  in  Norfolk  ; the  dumpling, 
however,  is  not  so  much  of  a staple,  and  in  De- 
vonshire broth  is  a common  addition  as  an 
article  of  food.  In  both  Herefordshire  and 
Devonshire,  however,  the  drink  is  different ; 
cider  is  here  consumed  universally,  and  in 
large  quantities,  a beverage  which,  besides 
water,  some  acetic  acid  when  old,  and  alcohol, 
contains  a considerable  quantity  of  malic  acid 
and  super-malate  of  potash.  Nowit  is  familiarly 
known  that  many  fruits  and  their  expressed 
juices, — the  cherry,  the  strawberry,  and  the 
apple,  among  others,  afford  great  relief  in 
their  season  to  persons  labouring  under  gra- 
velly and  calculous  complaints.  Linnaeus  used 
to  recover  from  his  constitutional  gout  by  in- 
dulging freely  in  the  strawberry. 

Such  a drink  as  cider,  therefore,  is  to  be 
viewed  as  essentially  different  in  its  elemen- 
tary constitution  from  the  malt  liquors  so 
commonly  taken  as  diluents  in  England. 
Vinegar  as  an  article  of  diet,  or  disguised 
in  malt  liquor,  as  it  invariably  is  when  the 
drink  is  old,  (and  the  connoisseur  does  not 
care  to  touch  ale  until  it  has  acquired 
some  degree  of  hardness  or  acescency  from 
keeping,)  is  a most  potent  cause  of  the  pre- 
cipitation of  lithic  acid  from  the  urine.  In 
one  of  the  districts  of  England  where  gravel 
and  stone,  and  their  antecedent,  lithic  urine, 
are  extremely  common,  namely,  in  the  poor 
country  between  Tunbridge- Wells  and  Lewes, 
the  inhabitants  are  poorly  fed,  and  look  thin 
and  sallow  ; but  hard,  i.  e.,  stiff  puddings,  and 
hard,  i.  e.  sour  beer,  are  regular  elements  in 
their  diet  *.  In  some  districts  of  the  continent, 
where  extremely  thin  and  sharp  wines  are  the 
ordinary  drink  of  the  community,  as  in  the 
Prussian  provinces  on  the  Rhine,  gravelly  and 
calculous  complaints  are,  as  in  cider  countries, 
extremely  rare. 

That  particular  articles  of  food  or  drink 

1 It  lias  often  struck  the  writer,  that  the  addition 
of  a sufficiency  of  supertartrate  of  potash  at  the  time 
of  brewing,  would  give  ale  or  beer  the  flavour  of  slight 
hardness  whilst  yet  young  and  quite  free  from  vinc- 
rar,  and  that  even  when  it  did  become  acescent  from 
keeping,  its  liability  to  occasion  mischief  would  be 
materially  lessened  by  so  simple  a medication.  He 
even  fancies  that  the  inhabitants  of  Norfolk,  acting 
on  this  hint,  nfay  one  day  find  themselves  delivered 
irom  the  demon  in  the  shape  of  a stone  which  now 
lodges  them  at  the  heels.  Brewers  of  malt  liquors 
in  general,  would  be  doing  well  for  the  health  of 
the  community,  if  to  each  bushel  of  malt  they 
added,  before  mashing,  a handful  of  coarsely 
founded  Gypsum.  The  fine  wines  of  the  Ma- 
charnudo  Vineyard,  at  Xeres  la  Frontera,  the  pro- 
perty of  the  Domecq  family,  probably  the  most 
perfect  wines  in  the  world,  are  all  made  with  this 
addition.  The  sulphate  of  lime  seems  to  have  the 
power  of  preventing  the  production  of  acetic  acid. 
The  superiority  of  well  over  river  water  for  brewing, 
particularly  for  making  ale  that  will  keep  long  with- 
out turning  sour,  depends  entirely  on  the  sulphate  of 
lime  which  it  holds  in  solution. 


have  immense  influence  in  producing  that, 
state  of  urine  which  leads  to  the  deposition 
of  crystalline  matters,  is  happily  illustrated 
by  the  following  fact,  communicated  by  Dr. 
Joshua  B.  Flint,  of  Louisville,  United  States,  in 
his  recent  visit  to  this  country  : — Fifty  years 
ago  the  city  of  Boston,  United  States,  used  to 
be  noted  for  the  frequent  occurrence  of  stone  ; 
there  was  then  no  practitioner  of  any  name, 
who  had  not  been  repeatedly  called  upon  to 
perform  the  operation  for  its  removal.  At 
the  present  day,  however,  there  is  but  one 
practitioner,  Dr.  Warren,  who  has  ever  per- 
formed lithotomy,  and  this  not  more  than 
seven  or  eight  times  in  the  course  of  a long 
and  active  professional  life,  and  only  in  two 
instances  upon  resident  inhabitants  of  the  city. 
Calculus  is  now  an  extremely  rare  disease  in 
Boston.  This  remarkable  change  Dr.  Flint 
ascribes  to  the  discontinuance  of  punch  as  a 
beverage.  Fifty  years  ago  punch  was  the 
standard  drink  with  all  classes,  and  on  all  oc- 
casions,— every  one  drank  this  compound  of 
lemon-juice,  rum,  and  sugar ; but  at  present 
no  one  drinks  punch  : a skilful  hand  at  com- 
pounding a bowl  is  hardly  to  be  found  within 
the  precincts  of  the  city  of  Boston,  tripled  or 
quadrupled  as  it  is  in  the  number  of  its  inha- 
bitants from  what  it  was  half  a century  ago. 
Now  it  is  quite  certain  that  punch,  of  all 
the  compounds  taken  into  the  stomach,  is  per- 
haps the  most  povverful  in  producing  a state  of 
urine  which  is  followed  by  the  precipitation  of 
the  lithic  acid  and  the  lithates. 

No  country  in  Europe  suffered  so  much 
from  gravelly  and  calculous  complaints  a cen- 
tury ago  as  Holland.  One  lithotomist  is  re- 
ported to  have  performed  his  operation  at 
least  2000  times.  At  present  calculus  is  not 
a very  common  complaint  in  Holland.  The 
change  is  probably  owing  to  the  substitution 
of  tea  as  a universal  beverage  for  the  spirits, 
or  spirits  and  water,  that  used  in  former  days 
to  be  consumed  in  large  quantities,  and  by  all 
classes  of  the  community. 

Whilst  we  admit  then  to  its  fullest  extent 
the  influence  of  diet  on  the  state  of  the  uri- 
nary secretion,  we  are  not  prepared  to  say  that 
this  influence  is  engendered  through  any  de- 
rangement of  the  digestive  organs  in  particular. 
Primary  and  habitual  dyspepsia  is  for  the  most 
part  accompanied  by  the  discharge  of  pale 
urine  that  rarely  deposits  at  all,  and  when  it 
does  the  matter  thrown  down  is  of  a kind 
which  very  rarely  indeed  concretes  within  the 
body  so  as  to  form  gravel  or  the  kernel  of  a 
calculus. 

The  more  sedentary  habits  that  creep  upon 
us  as  we  advance  in  life,  and  the  diminished 
necessity  that  is  generally  felt  for  using  so 
much  active  bodily  exertion  as  formerly,  are 
farther  causes  of  the  occurrence  of  the  lithic 
urine,  so  frequently  met  with  as  years  roll  on. 
Dr.  Wilson  Philip  in  his  experiments  1 found, 

1 Inquiry  into  the  remote  cause  of  Urinary  Gravel. 
8vo.  Edinb.  1792. 
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that  other  things  being  the  same,  the  deposit 
of  lithic  acid  from  the  urine  was  much  more 
constant  and  copious  when  he  kept  himself 
close  to  the  house,  than  when  he  went  abroad 
and  used  active  exercise.  Sir  B.  Brodie 1 re- 
lates, that  a gentleman  of  his  acquaintance 
never  suffered  any  inconvenience  from  the 
free  life  he  led  in  eating  and  drinking,  so  long 
I as  he  took  plenty  of  exercise,  he  being  in  the 
habit  of  rising  early  in  the  morning,  walking 
lustily,  and  returning  home  to  breakfast  per- 
spiring profusely.  On  a change  of  circum- 
I stances,  however,  in  which  he  continued  to 
eat  and  drink  as  before,  but  ceased  to  rise 
early  and  to  take  his  long  walks,  he  became 
subject  to  red  sand  in  his  urine,  and  to  a scaly 
j eruption  of  his  skin.  Some  have  even  become 
' obnoxious  to  the  consequences  of  the  state  of 
urine  that  engages  us,  namely,  gravel  and  cal- 
culus, after  a confinement  of  a few  weeks’  or 
I months’  duration  on  account  of  an  accident. 
Thus  Van  Swieten  relates  that  a man  who  had 
lain  on  his  back  for  ten  weeks  in  consequence 
of  a fractured  thigh,  suffered  an  attack  of  ne- 
phritic colic  shortly  after  his  recovery,  and  by 
and  by  passed  a small  rough  calculous  concre- 
tion. Nor  did  the  mischief  end  here,  for  the 
individual  became  subject  to  recurrences  of 
this  malady  ever  afterwards. 

Anothey  cause  of  a lithic  state  of  the  urine, 
and  the  deposition  of  the  insoluble  acid  cha- 
racterizing it,  which  was  particularly  insisted 
on  by  the  late  Mr.  Earle2,  is  local  injury  done 
to  the  kidney  or  to  the  lumbar  region.  A 
more  common  consequence  of  injury  to  the 
lumbar  region,  is  the  state  of  urine  which  will 
be  particularly  described  in  the  next  section  ; 
it  is  that  in  which  the  phosphatic  salts  are 
elaborated  in  preternatural  quantity  and  de- 
posited from  the  urine.  Nevertheless,  Mr. 
Earle  has  given  several  interesting  cases,  in 
which  the  lithic  diathesis  certainly  followed 
injury  to  the  region  of  the  loins  ; and  it  is  not 
unreasonable  to  suppose,  that  the  effect  of  this 
may  have  been  to  induce  in  the  kidney  that 
peculiar  morbid  state  which  is  marked  by  the 
formation  of  lithic  acid  in  excess.  In  persons 
subject  to  the  lithic  acid  diathesis,  when  it 
goes  the  length  of  a deposit  within  the  body, 
we  often  have  occasion  to  observe,  that  the 
uneasiness  and  pain  complained  of  are  confined 
to  one  side  only.  Were  the  malady  entirely 
constitutional,  both  kidneys  would  be  impli- 
cated ; but  gravelly  subjects  frequently  go  on 
for  years,  passing  concretions  from  time  to 
time  from  one  kidney  only.  The  state  of  the 
kidney  in  its  individual  capacity  ought  not, 
therefore,  to  be  overlooked.  This  is  an  im- 
portant hint,  for  which  we  are  indebted  to  Mr. 
Earle,  and  which  has  probably  been  too  much 
neglected  in  the  medical  treatment  of  calcu- 
lous diatheses  generally. 

In  his  very  ingenious  Essay  on  Gravel,  M. 

1 Lectures  on  the  Diseases  of  the  Uriuary  Organs. 

2nd  Ed.  tivo.  Loud.  1835.  ‘ 6 

2 Med.  Chir.  Trans,  vol.  xi. 


Magendie ',  among  other  causes  tending  to 
induce  a deposition  of  solid  matters  from  the 
urine,  reckons  a diminished  temperature  of 
the  body,  which  he  believes  to  be  proper  to 
the  aged.  By  actual  experiment  he  found  the 
temperature  of  the  axilla  in  men  above  sixty  to 
be  seldom  above  36°  C.  or  96°.5  F.  nearly. 
The  urine  projected  upon  the  thermometer  he 
found  no  higher  than  30°  C.,  about  86°  F.,  or 
ten  degrees  of  the  latter  scale  under  the  tem- 
perature proper  to  the  vigour  of  life.  Ten  de- 
grees of  temperature  must  certainly  have  some 
influence  on  the  solvent  powers  of  the  urinous 
menstruum.  These  experiments  of  M.  Ma- 
gendie have  been  confirmed  by  others  re- 
ported by  M.  Chevallier 2,  who  remarked  that 
the  temperature  of  the  urine  in  children  was 
low,  that  of  adults  higher,  and  that  of  the  aged 
again  low.  The  urine  of  a healthy  man  aged 
fifty-five  was  no  higher  than  33°  C,"or  91°.5  F. 

There  is  still  another  cause  of  the  pro- 
duction and  precipitation  of  lithic  acid  and  its 
salts  from  the  urine,  the  importance  of  which 
cannot  be  overlooked  in  numerous  instances, 
and  which  is  probably  of  more  moment  than 
all  the  others  put  together.  This  is  the  in- 
herent peculiarity  of  constitution  which  all 
testimony  concurs  in  showing  to  be  of  the 
same  essential  nature  as  that  with  which  gout 
is  associated.  Gout,  however,  is  itself  very 
uniformly  the  creation  of  easy  circumstances 
and  over-indulgence  of  the  animal  appetites  of 
hunger  and  thirst.  The  laborious  poor  are 
rarely  its  subjects,  and  in  the  savage  state, 
where  life  appears  to  be  passed  in  a perpetual 
struggle  for  means  to  satisfy  the  cravings  of 
hunger,  the  disease  is  unknown.  The  two 
constitutions,  the  gravelly  and  the  gouty,  as 
they  are  so  commonly  and  so  intimately  asso- 
ciated, undoubtedly  derive  their  origin  from 
the  same  source. 

In  addition  to  these  internal  causes,  in- 
ducing that  state  of  urine  in  which  the  lithic 
acid  and  its  salts  are  deposited,  it  is  impossible 
to  overlook  the  influence  of  certain  external 
circumstances  which  have  unquestionably  a 
very  potent  sway  over  the  same  state  of  things. 
Among  the  principal  of  these  is  temperature. 
In  lands  and  districts  where  the  diurnal  varia- 
tions of  temperature  are  small,  calculous  com- 
plaints, which  may  be  said  to  be  all  but  invari- 
ably consequences  of  a lithic  state  of  the  urine, 
are  rarely  met  with.  In  latitudes  and  dis- 
tricts, again,  where  these  changes  are  greatest, 
they  certainly  occur  most  frequently.  Ex- 
tensive annual  variations  of  temperature  seem 
to  have  less  influence  than  sudden  alternations 
of  heat  and  cold  from  day  to  day,  and  great 
inequality  in  the  temperature  of  the  nights  and 
days,  llenal  diseases  of  all  kinds  are  very 
frequently  referable  to  exposure  to  cold,  and 
the  state  of  urine  in  which  lithic  acid  and  the 

1 Rcclicrchcs  sur  la  Gravelle,  8vo.  Paris,  1818. 

2 Essai  sur  la  Dissolution  tie  la  Gravelle.  Paris, 
1837. 
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lithates  are  deposited  is  a common  conse- 
quence of  a chill  of  the  body.  The  county  of 
Norfolk  presents  generally  an  exposed  and 
open  surface  ; the  alternations  of  temperature 
are  great  and  sudden,  and  there  is  no  district 
in  England  over  which  the  east  wind,  the  dread 
of  the  invalid  and  person  of  susceptible  nervous 
system,  sweeps  more  constantly  or  more  search- 
ingly  than  over  Norfolk.  Suppressions  of  the 
cutaneous  exhalation,  combined  with  the  kind 
of  food  generally  used,  are  in  all  likelihood 
the  potent  cause  of  those  derangements  of  the 
urinary  secretion,  which  lead  to  the  super- 
abundant elaboration,  and  deposit  of  some  of 
its  suspended,  or  dissolved  but  readily  con- 
crescible  ingredients,  within  the  body  in  that 
division  of  this  country.  Free  action  of  the 
skin  seemsalmost  incompatible  with  the  copious 
elaboration  or  deposition  of  lithic  acid  or  the 
lithates.  Dr.  W.  Philip,  in  his  experiments 
already  referred  to 1 observed  that  the  most 
acescent  food,  which,  under  ordinary  circum- 
stances, had  the  effect  of  causing  a plentiful 
deposit  of  lithic  acid,  had  no  such  influence 
when  the  due  action  of  the  skin  was  main- 
tained by  diaphoretics.  Cold  applied  to  the 
surface  of  the  body  does  not  merely  increase 
the  quantity  of  the  watery  menstruum  elabo- 
rated ; the  solid  matters  are  also  augmented 
in  a very  considerable  proportion,  in  the  ratio, 
namely,  of  three  to  two2. 

The  immediate  cause  of  the  precipitation  of 
the  lithic  acid,  especially  w'hen  this  takes  place 
within  the  body,  has  been  variously  accounted 
for.  Those  who  maintain  that  the  acid  exists 
in  combination  w ith  ammonia,  by  which  it  is 
rendered  more  soluble,  explain  the  occurrence 
readily  through  the  agency  of  the  free  acid, 
which  is  always  present  in  lithic  urine.  This 
free  acid,  say  they,  dispossesses  the  lithic  acid 
of  the  base  with  which  it  is  combined,  and 
causes  it  to  precipitate.  The  soundness  of 
this  explanation,  however,  is  very  question- 
able. First,  the  lithic  acid  separated  from  an 
alkaline  base  in  this  manner,  is  thrown  down 
in  a pulverulent  or  amorphous  form,  not  in 
distinct  crystals,  as  we  perceive  it  to  be,  and 
when  its  consequences  are  alone  to  be  appre- 
hended. Then,  there  are  great  doubts  in  re- 
gard to  the  nature  of  the  acid  which  can  be 
spared  to  have  such  an  effect.  Dr.  Prout 
supposed  the  muriatic  acid  to  be  the  agent ; 
but  this  acid  has  never  been  shown  to  exist  in 
the  urine,  save  already  saturated  with  bases — 
ammonia,  potash,  and  soda.  The  phosphoric 
acid  has  enough  to  do  in  holding  the  lime  with 
which  it  is  associated  in  solution.  The  lactic 
acid,  the  free  acid  of  the  urine,  according  to 
Berzelius,  has  been  shown  by  Wetzlar  to  be 
the  least  efficient  of  all  the  acids  in  causing 
the  precipitation  of  lithic  acid  from  its  state  of 
solution  in  the  urine.  Finally,  it  is  all  but 
certain  that  the  explanation  of  the  precipita- 
tion of  lithic  acid  from  the  urine  by  the  agency 

1 Op.  cit.  p.  100. 

2 Chossat  in  Journ.  de  Physiol ogie,  torn.  v. 


of  any  free  acid  is  erroneous.  If  the  lithate 
of  ammonia  often  occurs  in  the  urine,  it  is  no 
less  certain  that  the  free  and  uncombined  lithic 
acid  occurs  there  too. 

Treatment. — The  treatment  of  the  lithic  dia- 
thesis is  happily  perfectly  understood,  and  the 
effects  of  well  chosen  remedial  agents  combined 
with  attention  to  diet,  &c.  are  probably,  under  no 
circumstances,  worthy  of  more  implicit  reliance 
than  when  they  are  directed  against  the  patho- 
logical state  which  is  characterized  by  the 
deposition  of  lithic  acid  from  the  urine.  As  a 
preliminary,  the  circumstances  surrounded  by 
w'hich  the  patient  lives,  must  be  taken  parti- 
cular note  of,  and  all  in  these  that  is  known 
to  induce  or  to  favour  the  malady  from  which 
he  is  suffering,  must  be  removed."  If  he  be  a 
man  in  easy  circumstances,  or  at  all  events 
accustomed  to  live  highly,  to  drink  some  strong 
wine  every  day,  to  pass  a sedentary  or  inactive 
life,  engaged  with  his  head  rather  than  his 
hands,  &c.,  he  must  be  made  aware  of  the  con- 
nexion between  his  state  and  the  kind  of  life 
he  leads.  He  must  be  induced  to  abandon 
his  very  full  regimen,  to  restrict  himself  greatly 
in  the  article  of  wine,  and  to  give  more  occu- 
pation to  his  muscular  system,  and  less  to  his 
brain.  The  proper  functions  of  the  skin  ought 
farther  to  be  secured  by  a due  quantity  of 
warm  woollen  clothing,  and  exposure  to  cold 
and  piercing  winds  should  be  particularly 
avoided. 

It  is  not  always  possible,  however,  to  wait 
for  the  tardy  effects  of  regimen  upon  the  pro- 
gress of  disease  ; the  symptoms  are  sometimes 
urgent ; gravelly  deposition  had  probably  taken 
place  and  was  going  on,  before  we  were  sum- 
moned, and  to  delay  were  to  make  our  patient 
run  the  risk  of  stone  in  the  kidney  and  blad- 
der. The  state  of  system  tending  to  this  con- 
clusion must  be  immediately  altered.  The 
most  speedy  means  we  have  of  doing  this,  is 
to  lower  the  tone  of  the  system  by  blood-let- 
ting and  brisk  purgatives.  General  blood- 
letting is  seldom  necessary  in  the  kind  of 
cases  we  are  considering,  nor  indeed  is  it 
always  well  borne  by  the  persons  who  are 
their  common  subjects.  But  local  bleeding 
by  means  of  cupping  from  the  lumbar  regions, 
to  the  extent  of  eight  or  ten  ounces,  will  prove 
eminently  serviceable  in  almost  every  in- 
stance. This  should  be  immediately  suc- 
ceeded by  the  exhibition  of  a purgative  dose 
of  calomel  combined  with  antimonial  powder, 
the  full  effects  of  which  will  be  secured  by 
prescribing  three  or  four  drams  of  the  soda 
tartarisata  in  infusion  of  senna,  with  half 
a dram  of  the  vinum  colchici,  at  the  interval 
of  an  hour  or  two  afterwards.  These  medi- 
cines ought  to  be  repeated  until  the  bowels 
are  completely  unloaded.  The  antiphlogistic 
regimen  is  meantime  to  be  enforced  ; the 
patient  should  have  nothing  beyond  slops 
and  light  farinaceous  food  for  several  days. 
He  maj',  however,  be  encouraged  to  drink 
freely  of  rice  or  barley  water,  and  he  may 
take  the  common  effervescing  draught, — 
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half  a dram  of  the  bicarbonate  of  potash 
or  soda  saturated  with  fresh  lemon  juice, 
three  or  four  times  a day  with  great  advan- 
tage. 

Under  this  treatment  the  high  tension  of 
the  system  will  give  way  ; the  pulse  will  he 
subdued  in  force  and  fulness,  the  alimentary 
canal  will  he  unloaded,  and  the  urine  from 
being  strongly  acid,  deeply  coloured,  and 
highly  charged  with  readily  concrescible  mat- 
ters, particularly  lithic  acid,  will  be  rendered 
neutral  or  alkaline  in  its  reaction,  pale  in  co- 
lour, and  copious  in  quantity,  conditions  ex- 
actly the  reverse  of  those  in  which  lithic  acid 
is  deposited,  and  indeed  incompatible  with  its 
deposition. 

In  the  first  period  of  a plan  of  treatment  of 
this  kind,  it  is  not  uncommon  to  see  a consi- 
derable quantity  of  crystallized  lithic  acid  dis- 
charged from  the  kidney,  an  event  which  has 
been  observed  to  follow  with  considerable 
regularity  upon  the  use  of  some  of  the  ordi- 
nary diuretics,  such  as  the  turpentines.  Whe- 
ther this  discharge  of  lithic  acid  is  to  be 
regarded  as  critical,  i.  e.,  as  the  materies 
vtorbi  eliminated  from  the  system  by  the  kid- 
ney, or  as  a simple  expulsion  from  the  pelves 
of  the  kidneys  of  a quantity  of  concrete  foreign 
matter,  has  been  made  the  subject  of  question 
among  pathologists.  In  some  cases  there 
seems  little  reason  to  doubt  of  the  critical 
nature  of  the  discharge  ; in  others,  it  is  ob- 
viously the  effect  of  the  mechanical  and  che- 
mical action  of  the  diluents  that  are  so  uni- 
formly prescribed  when  red  sand  has  been 
observed  to  be  passed  along  with  the  urine. 
Should  any  thing  like  uneasiness  continue  in 
the  region  of  the  kidneys,  after  the  measures 
which  have  been  specified  have  been  enforced 
for  some  days,  it  may  be  well  to  try  the  effect 
of  one  or  two  doses  of  turpentine.  If  they 
have  the  effect  of  bringing  away  a quantity  of 
sabulous  matter,  the  relief  experienced  by  the 
patient  is  always  great ; and  the  good  effects 
of  the  medicine  may  be  secured  by  the  subse- 
quent use  of  gentle  aperients,  diluents,  regu- 
lated diet,  &c.  We  are  not  aware  that  serious 
mischief  has  ever  actually  happened  from  the 
attempts  which  are  sometimes  made,  at  all 
hazards,  to  induce  such  an  elimination  of  lithic 
acid  from  the  kidney,  by  combining  the  tere- 
binthinate  diuretic  medicine  with  muriatic  acid 
and  opium.  It  seems  just  possible,  however, 
that  a course  of  this  kind  might  lay  the  foun- 
dation of  a renal  calculus,  with  all  its  imme- 
diate and  prospective  miseries.  We  can 
hardly  conceive  a case,  therefore,  in  which 
we  should  be  inclined  to  adopt  it ; certainly 
not  one  in  which  we  should  persevere  with 
it  longer  than  a day  or  two.  We  have  better 
than  purely  empirical  grounds  to  go  upon  in 
the  treatment  of  such  cases. 

Should  we  be  able  to  trace  the  morbid  state 
of  the  kidney  to  local  injury,  should  it  even 
have  supervened  upon  severe  fatigue,  in  which 
the  reins  (the  lumbar  regions)  were  especially 
sufferers,  as  after  hard  riding,  the  affection 


may  with  benefit  be  regarded  as  being,  to  a 
very  considerable  extent,  local  in  its  nature. 
In  this  case,  the  repeated  application  of  leeches 
or  cupping-glasses  to  the  loins,  and  then  the 
insertion  of  a seton,will  be  proper,  and  hardly 
fail  to  prove  of  service.  Indeed,  a3  often  as 
we  observe  repeated  attacks  of  nephritic  pain 
on  one  side,  associated  with  a lithic  state  of 
the  urine,  we  shall  be  justified  in  looking  par- 
ticularly to  the  state  of  the  organ  immediately 
affected ; and  recent  experience  has  shown 
that  even  the  most  deeply  seated  of  the  inter- 
nal organs  are  very  much  more  under  the  con- 
trol of  the  remedial  effects  of  counter-irrita- 
tion than  could  readily,  a priori,  have  been 
imagined. 

The  state  of  system  which  is  proclaimed  by 
the  secretion  of  urine  loaded  with  lithic  acid, 
is  one  that  is  almost  always  much  benefited 
by  a course  of  mercurial  alteratives  and  gentle 
aperients,  continued  for  a considerable  length 
of  time.  Four  or  five  grains  of  the  Plum- 
mer’s or  blue  pill  every  other  night,  or  twice 
a week,  followed  by  a senna  draught  with 
Rochelle  salts  in  the  morning,  will  be  found 
to  have  immense  influence ; and  with  the 
regulated  diet,  principally  consisting  of  farina- 
ceous articles,  and  the  other  items  in  the  treat- 
ment which  have  been  indicated,  would  ap- 
pear to  be  possessed  of  power  enough  even  to 
eradicate  the  disposition  to  the  peculiar  mor- 
bid state  under  discussion, 

But  there  is  another,  and,  as  it  might  be 
truly  called,  specific  plan  of  treatment  that 
ought  not  to  be  neglected  in  the  lithic 
diathesis.  This  consists  in  the  exhibition 
of  the  alkaline  bicarbonates  in  a state  of 
large  dilution,  or  in  a course  of  one  of  the 
mineral  waters  which  contains  a bicarbonated 
alkali  among  its  saline  ingredients.  Sulphur 
is  hardly  if  at  all  more  potent  against  scabies, 
than  the  alkaline  bicarbonates  are  influential 
against  a disposition  in  the  urine  to  deposit 
lithic  acid.  Taken  at  proper  times,  and  dis- 
solved in  plenty  of  water,  these  salts  are  per- 
fectly innocuous,  and  may  be  continued  for 
months,  and  even  years,  not  only  without  in- 
jury, but  in  many  cases  with  great  benefit  to 
the  general  health.  From  half  a dram  to  a 
dram  of  the  bicarbonate  of  potash  or  soda  (the 
soda  is  probably  the  more  germane  to  the  sys- 
tem) dissolved  in  from  three  quarters  of  a pint 
to  a pint  of  thin  mucilaginous  fluid,  should  be 
taken  two  or  three  times  a day  according  to 
circumstances,  at  periods  as  remote  as  possible 
from  those  at  which  meals  are  taken.  Imme- 
diately before  or  immediately  after  a full  meal, 
a large  dose  of  either  of  these  salts  will  not 
fail  to  interfere  with  the  important  process  of 
digestion.  Schwann 1 found  that  they  de- 
stroyed the  peculiar  faculty  of  the  Pepsin  or 
the  digestive  element.  Administered  at  the 
distance  of  two  hours  before  a meal,  they  are 

1 Uebcr  <las  Wesen  des  Verdauungs- Processes 
Ben.;  also  Mueller's  Physiology,  transl.  by  Baly, 
p.  545. 
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abstracted  from  the  stomach  and  carried  off 
into  the  torrent  of  the  circulation  long  before 
any  food  is  taken,  and  the  digestive  process 
goes  on  unimpeded  by  their  presence  in  the 
blood.  If  the  patient’s  circumstances  permit 
him  to  leave  his  ordinary  place  of  residence 
or  business,  and  betake  himself  to  a watering- 
place  for  a few  months,  he  can  do  this  to 
greater  advantage  in  no  circumstances  than 
when  he  is  labouring  under  a lithic  state  of 
the  urine.  Our  own  country  is  deficient  in 
mineral  waters  that  are  peculiarly  adapted  to 
such  a case.  But  on  the  continent  they 
abound.  At  the  head  of  the  whole  may  be 
placed  the  waters  of  Vichy,  in  the  centre  of 
France.  No  mineral  water  known  contains 
so  much  bicarbonate  of  soda  as  the  hot  springs 
at  Vichy ; an  ordinary  tumblerful  holds  in  so- 
lution nearly  eighteen  grains  of  this  salt ; and 
two  or  three  glasses  taken  at  intervals  in  the 
course  of  the  day,  are  often  sufficient  to 
maintain  the  urine  in  a neutral  or  alkaline 
state,  nay,  the  mere  soaking  in  a warm  bath 
of  the  water  is  sufficient  to  produce  the  same 
effect  ’.  The  waters  of  Mont  d’Or,  Carlsbad, 
Seltzers,  Pyrmont,  Obersalzbrunn,  &c.  have 
the  same  effect  in  different  degrees  ; they 
each  prove  beneficial  in  such  cases  at  all 
events.  Where  removal  is  inexpedient  or  im- 
possible, we  can  supply  the  place  of  these 
natural  alkaline  waters  to  a considerable  ex- 
tent, by  prescribing  the  bicarbonate  of  soda  or 
potash  in  a proper  quantity  of  thin  barley- 
water,  or  in  simple  water  impregnated  with 
carbonic  acid  gas 1  2.  Fifteen  or  twenty  grains 
of  the  bicarbonate  of  soda,  dissolved  in  two 
ounces  of  water,  having  a half-pint  bottle  of 
our  ordinary  soda  water  (water  charged  with 
carbonic  acid  gas)  poured  over  it,  makes  an 
artificial  mineral  water  that  is  extremely  plea- 
sant to  the  palate,  and  is  taken  freely  by  pa- 
tients. Could  we  but  subjoin  the  benefits  of  the 
country  air,  healthful  exercise,  and  relaxation 
of  mind,  that  are  always  understood  as  ele- 
ments in  a visit  to  a watering-place,  we  should 
in  general  be  able  to  dispense  with  a removal 
from  home. 

Chemical  examination  of  lithic  urine,  and  its 
deposits. — A known  quantity,  say  1000  grains 
of  the  urine,  after  it  has  stood  for  several 
hours,  is  to  be  poured  upon  a filter  of  fine 
bibulous  paper,  and  the  fluid  separated  from 
the  solid  parts.  Another  portion  of  the  urine 
may  be  tested  for  any  additional  lithic  acid  it 
may  contain,  by  having  a few  drops  of  muria- 
tic acid  added  to  it.  The  precipitation  of  the 
lithic  acid  may  always  be  immediately  secured 
by  drying  well  and  warming  gently  the  glass 
vessel  into  which  the  urine  about  to  be  ex- 

1  D’Arcet,  in  Ann.  de  Chimie,  1826. 

2 The  following  is  the  Receipt  in  the  French  Codex 
for  the  artificial  Vichy  water ; Carb.  of  soda,  1 drachm, 
56  grains  ; chloride  of  calcium,  1 1 grains  ; chloride  of 
sodium,  one-third  of  a grain  ; sulph.  of  soda,  6 grains  ; 

sulph.  of  magnesia,  3 grains ; sulph.  of  iron,  one-third 
of  a grain  ; water,  deprived  of  air,  20  oz. ; carb.  acid 
gas,  3 volumes  and  a half. 


amined  is  poured,  or  by  rubbing  the  inner 
surface  of  the  vessel  containing  the  urine  after 
a few  drops  of  acid  have  been  added  to  it, 
with  a rod  of  wood  The  colour  of  the  de- 
posits is  best  ascertained  whilst  they  are  still 
wet  upon  the  surface  of  the  filter 2.  The  fluid 
portion  is  to  be  treated  in  the  manner  recom- 
mended for  ascertaining  the  amount  and  re- 
lative proportions  of  the  principal  classes  of 
ingredients  entering  into  the  composition  of 
the  urine,  and  for  which  see  Willis  on  Uri- 
nary Diseases,  p.  25. 

To  examine  the  nature  of  the  deposits,  let 
a known  quantity  of  any  of  them  be  boiled 
with  distilled  water,  by  which  any  alkaline 
lithates  will  be  dissolved.  The  solution  being 
evaporated  to  dryness,  a portion  of  the  ex- 
tract should  have  a few  drops  of  nitric  acid 
poured  upon  it ; this  will  occasion  the  solution 
with  effervescence  of  the  lithic  acid  and  the 
lithates.  The  nitric  acid  solution  being  dried 
by  the  application  of  gentle  heat,  the  pink 
colour  characteristic  of  the  purpuric  acid 
(formed  by  the  action  of  the  nitric  on  the 
lithic  acid)  will  be  evolved,  and  this  tint  will 
immediately  pass  into  a bright  purple  on  the 
addition  of  a little  caustic  ammonia.  By  this 
means  we  detect  lithic  acid.  Another  por- 
tion of  the  extract  being  mixed  with  some 
caustic  lime,  if  it  contains  ammonia,  this  will 
be  discovered  by  the  smell,  or  by  approaching 
a rod  dipped  in  muriatic  acid  to  the  mixture. 
A third  portion  of  the  extract  must  be  burned 
over  the  flame  of  a lamp  in  a platinum  spoon, 
and  the  residue  tested  for  alkaline  reaction. 
The  nature  of  the  alkali  found,  whether  pot- 
ash, soda,  or  lime,  is  discovered  by  urging  the 
residue  for  a moment  with  the  flame  of  the 
blow-pipe.  If  it  be  soda  the  outer  flame  will 
be  coloured  yellow3.  Potash  and  lime  are  dis- 
tinguished by  the  solubility  of  the  former  in 
distilled  w'ater  ; or  should  the  lime  exist  in  the 
caustic  state,  when  it  forms  an  oxide  of  the  base 
and  becomes  soluble,  by  passing  a current  of 
carbonic  acid  gas  through  the  mixed  solution,  or 
adding  a few  drops  of  a solution  of  oxalic  acid, 
it  will  immediately  fall.  The  presence  of  the 
earthy  salts — the  ammonia-phosphate  of  mag- 
nesia, and  the  phosphate  of  lime,  is  known  by 
the  insolubility  of  the  deposit  in  boiling  dis- 
tilled water,  and  by  its  ready  solubility  in  di- 
lute acids,  from  which  the  earthy  bases  are 
precipitated  on  the  addition  of  an  alkali.  The 
relative  proportion  of  the  differently  soluble 
lithates  and  the  insoluble  phosphates  may  be 
ascertained  by  digesting  a known  weight  of 
the  mixed  precipitate  in  a sufficient  quantity 
of  attenuated  caustic  potash,  or  soda,  which 
takes  up  the  lithates,  and  leaves  the  earthy 
phosphates  behind. 

A recent  great  improvement  in  the  analytic 

1 Wetzlar,  1.  c.  who  found  lie  could  obtain  a depo- 
sit of  lithic  acid  by  this  means,  in  many  cases  where 
the  simple  addition  of  an  acid  failed  to  produce  it. 

2 Prout,  1.  c.  p.  126. 

3 Rees,  I.  cit.  p.  74. 
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investigation  of  urinary  deposits,  introduced 
in  the  service  of  M.  Uuyer,  and  well  described 
by  M.  Vigla1,  is  the  examination  of  these 
with  the  microscope.  Some  of  the  results  of 
M.  Vigla’s  investigations  have  already  been 
given  in  the  general  view  of  the  lithic  depo- 
sits, and  we  shall  have  occasion  in  the  course 
of  this  article  to  refer  to  others, 

Sedimentary  Urine  in  which  the  Deposit  con- 
sists of  the  Earthy  and  Earthy-Alkaline  Phos- 
phates.— We  have  seen  the  existence  of  the 
lithic  acid  in  a state  of  solution  to  be  incom- 
patible with  the  presence  of  a free  acid  in  the 
urine.  The  earthy  phosphates,  on  the  other 
hand,  and  especially  the  phosphate  of  lime, 
are  only  held  in  solution  by  virtue  of  the  ex- 
cess of  acid  with  which  they  are  combined,  or 
in  consequence  of  the  presence  of  some  other 
free  acid  in  the  urine,  which  can  in  many  cases 
be  demonstrated  to  be  the  carbonic.  The 
neutral  phosphate  of  lime  2 is  a salt  to  all  intents 
and  purposes  insoluble.  Phosphate  of  magnesia, 
another  urinous  salt,  is  not  very  soluble, requir- 
ing at  least  fifty  times  its  weight  of  water  to 
take  it  up.  Phosphate  of  ammonia,  indeed,  is 
soluble  enough  by  itself,  but  in  combination 
with  the  phosphate  of  magnesia,  as  it  always 
exists  in  urine,  it  become  exceedingly  inso- 
luble. A slight  excess  of  phosphoric  acid, 
and,  as  it  would  appear,  the  presence  of  car- 
bonic acid  in  some  cases,  put  an  end  to  the 
insoluble  character  of  these  salts  ; as  super- 
phosphates or  carbo-phosphates  they  become 
readily  soluble,  and  are  safely  carried  out  of 
the  system. 

Like  the  lithic  sediments,  those  consisting 
of  the  phosphates  occur  either  in  the  crystal- 
lized or  amorphous  state.  In  the  former  case 
the  crystals  are  white  and  glistening,  and  their 
formation  is  frequently  accompanied  with  the 
precipitation  at  the  same  time  of  a certain 
quantity  of  the  amorphous  lithic  sediment.  A 
condition  of  the  renal  secretion  in  which  the 
lithic  acid  is  deposited  would  not  appear  to  be 
incompatible  with  a ruddy  complexion,  a feel- 
ing of  high  health,  and  such  a state  of  the 
bodily  functions  as  does  not  debar  from  in- 
dulging the  animal  appetites  of  hunger  and 
thirst.  There  is  here  a state  of  hypersthenia, 
as  the  older  pathologists  would  have  called  it ; 
if  there  be  aught  amiss,  it  is  merely  some 
slight  dryness  of  the  lips,  and  rather  more 
heat  of  skin  than  occurs  with  perfect  health. 
When  the  phosphates  are  habitually  deposited, 
however,  the  state  of  matters  is  widely  differ- 
ent ; even  the  mildest  form  of  the  phosphatic 
diathesis,  that,  namely,  in  which  crystals  of  the 
triple  phosphate  of  ammonia  and  magnesia 
are  formed,  is  never  seen  among  the  robust 
and  ruddy.  It  is  constantly  preceded  and 
accompanied  by  such  a degree  of  nervous 
irritability  and  general  delicacy  of  health,  com- 

1  L' Experience,  Nos.  12,  13,  26,  and  27.  Palis, 
1837-3(1. 

s Dr.  Henry  reckons  tho  quantity  of  phosphate  of 
lime  contained  in  the  urine  at  as  much  as  half  a grain  to 
each  ounce  of  the  healthy  fluid.  Elcm.  of  Chcm.  vol.  ii. 


bined  in  the  vast  majority  of  instances  with  so 
much  disturbance  of  the  digestive  functions, 
that  the  appearance  of  an  individual  is  mostly 
of  itself  a sufficient  index  of  the  form  of  uri- 
nary derangement  under  which  he  is  labouring. 

The  phosphatic  state  of  urine,  when  observ- 
ed at  an  early  period,  is  generally  found  to 
alternate  with  that  in  which  the  cream-colour- 
ed or  pale-tawny  amorphous  lithic  sediment 
occurs.  By  and  by,  however,  and  as  the  con- 
stitutional peculiarity  with  which  it  is  associated 
becomes  confirmed,  the  lithic  deposits  are 
observed  more  and  more  rarely  ; and,  finally, 
when  the  constitution  is  completely  broken 
up,  they  do  not  appear  at  all. 

As  might  be  presumed,  the  phosphatic  dia- 
thesis presents  different  phases  according  to 
circumstances.  When  first  induced  in  indivi- 
duals of  nervous  temperament  and  delicate 
constitution,  along  with  the  low-toned  symp- 
toms of  general  disturbance,  we  observe  more 
or  less  of  uneasiness,  rarely  amounting  to  pain, 
in  the  back  and  lumbar  region.  The  urine  is 
invariably  pale  coloured  when  passed,  and  is 
as  uniformly  secreted  in  excess,  so  that  there 
is  almost  always  a certain  degree  of  hyper- 
uresis present  as  a distinct  feature  in  the  com- 
plaint. This  urine  is  not  uncommonly  weakly 
acid  when  first  voided ; very  frequently,  how- 
ever, it  is  neutral ; and  after  the  disorder  has 
continued  for  some  time,  or  is  increasing  in 
severity,  it  never  fails  to  become  alkaline.  Its 
specific  gravity  varies  greatly  according  to  the 
period  of  the  day  when  it  is  examined  ; the 
writer  has  found  it  as  low  as  1,004  in  the  early 
part  of  the  day,  and  as  high  as  1,033  about 
eleven  o’clock  at  night,  the  time  when  he  has 
always  found  the  urine  to  possess  the  highest 
density.  This  urine  passes  much  more  rapidly 
than  the  decidedly  acid  lithic  urine  into  putre- 
faction, when  it  exhales  a most  offensive  odour, 
and  evolves  an  abundance  of  ammonia. 

It  rarely  happens  that  crystals  of  the  phos- 
phates are  deposited  within  the  body  ; when 
they  are,  it  is  almost  always  in  cases  of  renal 
derangement  of  some  standing  cases  in  which 
the  kidneys  and  bladder  are  deeply  implicated, 
and  the  urine,  in  consequence  of  this,  is  ara- 
moniacal  before  it  is  discharged.  It  has,  in- 
deed, been  made  matter  of  doubt  whether 
crystals  of  the  phosphates  were  ever  deposited 
within  the  pelvis  of  the  kidney.  Such  an  oc- 
currence is  undoubtedly  rare,  but  it  has  hap- 
pened ; gravelly  concretions,  composed  of  the 
triple  phosphate  and  of  the  phosphate  of  lime 
every  now  and  then  present  themselves,  and 
there  are  few  extensive  collections  of  calculi 
in  which  several  wall  not  be  discovered  having- 
one  of  these  for  a nucleus.  The  phosphates, 
however,  are  just  as  commonly  met  with  en- 
crusting or  forming  the  outer  laminae  of  urinary 
calculi,  as  they  are  rarely  found  composing 
their  centres.  When  crystals  of  the  ammonia- 
magnesian  phosphate  are  discharged  with  the 
urine,  they  constitute  what  is  called  white  sand, 
in  contradistinction  to  red  sand,  which  consists 
of  the  lithic  acid. 
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Instead  of  showing  themselves  in  the  form 
of  crystals,  the  phosphatic  salts  much  more 
commonly  occur  as  amorphous  sediments,  and 
with  symptoms  of  a far  more  distressing  cha- 
racter than  have  been  described  above.  A 
phosphatic  state  of  the  urine,  however,  can 
hardly  be  regarded  as  an  original  and  idiopa- 
thic malady  : it  is  very  uniformly  the  sequence 
and  complement,  as  it  were,  either  of  some 
serious  general  constitutional  disorder,  or  of  a 
state  of  great  irritation,  often  of  structural 
disease  of  one  or  other  of  the  urinary  organs. 
We  therefore  find  it  occurring  among  the 
unhealthy,  ill  fed,  and  worse  clothed  children 
of  poor,  ignorant,  and  profligate  parents  ; or 
otherwise,  when  the  heyday  of  life  is  gone, 
and  the  system  is  feeling  the  effects  of  an  ac- 
cumulating load  of  years,  of  over-exertion 
whether  of  mind  or  body,  and  perchance  of 
excesses  committed  in  earlier  life,  circum- 
stances by  each  and  all  of  which  it  is  often 
apparently  induced. 

Causes. — Local  and  accidental  causes,  how- 
ever, seem  in  many  cases  to  be  intimately  con- 
nected with  the  secretion  of  a urine  that  con- 
tains an  excess  of  the  phosphatic  salts.  Strains 
and  injuries  of  the  back,  concussions,  or  more 
serious  mischief  to  the  spine  from  blows,  falls, 
&c.  have,  in  numerous  instances,  preceded  and 
apparently  caused  this  state  of  urine.  Again, 
almost  all  the  diseases  of  the  external  urinary 
organs  which  require  manual  interference, 
such  as  the  introduction  of  catheters,  bougies, 
&c.  ; irritable  states  of  the  bladder,  induced 
by  stricture  in  the  urethra,  enlarged  prostate, 
the  presence  of  a calculus  or  other  solid 
foreign  body  within  that  cyst,  are  severally 
well  known  to  be  powerful  causes  inducing 
the  kidney  to  secrete  a urine  that  is  over- 
loaded with  the  phosphatic  salts.  These  are 
points  of  great  consequence  to  be  borne  in 
mind,  a knowledge  of  which,  indeed,  is  of 
paramount  and  primary  importance  to  who- 
soever would  duly  understand  and  success- 
fully treat  this  interesting  class  of  com- 
plaints. 

The  habitual  secretion  of  phosphatic  urine 
is  always  accompanied  with  great  irritability 
of  system,  and  much  disturbance  of  the  gene- 
ral health.  The  functions  of  the  stomach 
and  bowels  are  deranged  : the  appetite  not 
only  fails,  but  there  is  often  a positive  loath- 
ing of  food  ; the  stomach  is  flatulent  ; the 
bowels  are  constipated  or  purged,  the  evacua- 
tions in  either  case  being  of  the  most  offensive 
and  unhealthy  description.  The  patient  com- 
plains of  listlessness  and  depression,  there  is 
not  only  a singular  disinclination  but  an  abso- 
lute inability  to  make  any  exertion.  This 
state  of  weakness  is  progressive  : the  flesh 
wastes,  and  the  features  assume  a care-worn 
and  haggard  aspect.  The  mind,  too,  suffers  ; 
the  patient  almost  invariably  becomes  morose 
and  selfish,  or  peevish  and  discontented  ; his 
w hole  character  is  changed. 

The  urine  under  these  circumstances  is  not 
only  disordered  in  quality,  but  it  is  often  se- 
creted in  excessive  quantity.  It  is  always 


pale-coloured,  and  if  transparent  when  first 
voided,  which,  indeed,  is  rarely  the  case,  it 
grows  turbid  as  it  cools,  and  lets  fall  an  abun- 
dant precipitate  of  a white  impalpable  powder, 
consisting  of  the  combined  phosphates  of  am- 
monia and  magnesia,  and  phosphate  of  lime. 
If  brought  to  the  boiling  point,  a floceulent 
deposit  takes  place,  which  has  often  been 
mistaken  for  albumen,  but  which  consists 
principally  of  the  phosphate  of  lime,  as  is 
immediately  made  manifest  by  the  addition  of 
a few  drops  of  nitric  acid,  which  re-dissolves 
the  precipitate  and  restores  or  gives  com- 
plete transparency  to  the  liquid.  On  stand- 
ing, phosphatic  urine  hardly  ever  becomes 
perfectly  transparent.  Even  within  a few 
hours  it  is  covered  on  the  surface  with  a deli- 
cate pellicle,  which  is  often  iridescent,  and  on 
the  lower  aspect  of  which  well-shaped  crys- 
tals of  the  triple  phosphate  of  magnesia  and 
ammonia  are  rapidly  formed  and  sink  through 
the  fluid  when  it  is  disturbed,  or  when  they 
become  so  heavy  as  to  break  away  from  the 
film.  The  urine  becomes  ammoniacal,  and 
then  the  deposit  goes  on  still  more  rapidly 
than  before.  Sometimes  it  is  alkaline  even  at 
the  moment  it  is  voided  ; in  any  case,  and 
when  the  temperature  is  between  50°  and  70° 
Fahrenheit,  it  is  not  long  before  it  begins  to 
putrefy,  and  to  evolve  ammonia  in  abundance. 

This  is  another  among  the  many  disordered 
states  of  the  urinous  secretion,  which  will  be 
found  spoken  of  by  writers  under  the  title  of 
Diabetes,  with  the  epithet  cht/losus.  The  case 
of  the  old  man  of  70,  mentioned  by  J.  P. 
Frank  *,  who,  after  having  carried  a heavy 
burthen,  began  to  complain  of  pain  in  his 
loins,  and  to  pass  large  quantities  of  milky- 
looking  urine,  would  probably  be  rightly  re- 
ferred to  the  class  of  cases  we  are  considering. 
The  milky  look  of  the  phosphatic  urine  at 
the  time  it  is  voided  in  some  cases,  and  the 
fact  of  its  letting  fall  a floceulent  precipitate, 
when  exposed  to  the  boiling  temperature,  are 
circumstances  which  have  often  led  to  the 
supposition  that  it  contained  albumen.  The 
mistake  is  at  once  detected  by  adding  a drop 
of  the  muriatic  or  nitric  acid,  by  which  the 
precipitate  is  immediately  dissolved,  and  the 
fluid  rendered  completely  transparent. 

Treatment. — In  undertaking  the  treatment 
of  that  disturbed  state  of  the  constitution 
which  is  accompanied  by  the  secretion  of 
phosphatic  urine,  particular  attention  must  be 
given  to  the  circumstances  connected  with 
which  it  exists,  or  by  the  agency  of  which  it 
has  been  engendered.  If  the  phosphatic 
urine  be  seen  but  as  one  among  a host  of 
symptoms  denoting  general  constitutional  dis- 
turbance, it  must  be  met  generally  ; if  it  be 
obviously  an  effect  of  some  peculiar  local 
irritation,  it  will  require  to  be  attacked  on 
the  side  whence  it  comes.  In  every  case  an 
endeavour  must  be  made  to  restore  the  tone 
of  the  system  at  large,  which  will  be  found 
constantly  to  have  suffered  in  a greater  or 

1 Epitome  ile  Curand.  Ilom.  Morbis,  tom.  i. 
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less  degree  ; whilst  the  irritable  state  of  the 
kidneys  and  urinary  passages,  that  invariably 
forms  so  marked  a feature  in  the  disease,  must 
be  allayed,  and  each  particular  cause  of  dis- 
turbance connected  with  these  removed  as 
speedily  as  circumstances  will  permit. 

The  state  of  the  stomach  is  an  object 
of  the  highest  importance.  The  regulation  of 
the  diet  must  precede  and  be  made  paramount 
to  all  kinds  of  medicinal  means.  Both  the 
appetite  and  the  powers  of  digestion  are  al- 
most always  in  the  same  degree  impaired,  so 
that  the  patient  is  here  little  inclined  to  com- 
mit errors  of  excess  ; he  must  be  no  less  par- 
ticular in  the  matter  of  quality.  The  food 
must  be  of  the  lightest  and  most  nutritious 
kind,  qualities  that  are  happily  combined  in 
farinaceous  articles  prepared  with  milk. 
Where  these  agree  they  seem  to  supply  as 
bland  and  congenial  nutriment  to  the  shat- 
tered frame  as  can  be  devised.  Most  of  the 
white  fishes,  as  whiting,  haddock,  sole,  and 
turbot,  eaten  in  great  moderation,  are  gene- 
rally found  easy  of  digestion.  The  white 
meats  supplied  by  the  poultry  yard  roasted, 
broiled,  or  boiled,  are  commonly  recommend- 
ed ; they  do  not  always  agree  so  well,  how- 
ever, as  some  of  the  darker  kinds  of  meat. 
The  flesh  of  a chicken  will  sometimes  cause 
flatulence,  and  become  acescent  on  a stomach 
that  will  digest  perfectly  a small  quantity  of 
tender  mutton  of  full  age,  well  roasted  or 
nicely  broiled.  There  is  no  kind  of  food 
which  gives  such  a feeling  of  renewed  strength 
to  a patient  who  has  suffered  from  an  irritable 
state  of  system,  and  the  secretion  of  urine 
superabounding  in  the  phosphates,  as  a slice 
of  roast  or  broiled  mutton.  A pullet’s  egg 
softly  boiled  is  among  the  most  digestible, 
and  also  one  of  the  most  nourishing  articles 
of  human  food.  Made  into  pudding  by  long 
baking  or  boiling,  it  becomes  however  ex- 
tremely indigestible.  Cocoa  lightly  made  and 
free  from  oil  is  the  best  diluent  at  breakfast. 
Tea  is  always  pernicious  in  irritable  conditions 
of  the  system,  and  ought  to  be  entirely  re- 
nounced. Large  quantities  of  fluid  of  any 
kind,  indeed,  are  to  be  avoided  in  those  states 
that  are  accompanied  with  deposition  of  the 
phosphates ; the  kidney  is  already  in  a state 
of  erethism  ; it  is  inclined  to  do  too  much,  and 
is  not  likely  to  be  quieted  by  having  any 
thing  like  heavy  duty  thrown  upon  it.  Instead 
of  the  lighter  French  and  Rhenish  wines, 
which  have  been  recommended  by  very  high 
authority  in  this  form  of  malady,  but  which 
are  objectionable,  as  having  a decided  ten- 
dency towards  the  kidneys,  and  often  a posi- 
tive influence  in  augmenting  the  alkalescence 
of  the  urine,  a glass  or  two  of  old  dry  sherry, 
diluted  with  half  as  much  or  an  equal  quan- 
tity of  water,  will  be  found  far  preferable '. 


The  lighter  wines  with  a full  bouquet  never 
fail  to  disagree  with  weak  stomachs  ; there  is 
something  peculiarly  indigestible  in  the  prin- 
ciple on  which  the  odour  and  flavour  of  these 
wines  depend. 

With  regard  to  medicine,  the  bowels,  which 
are  so  commonly  sluggish  and  disordered,  re- 
quire to  be  kept  gently  open.  One  comfort- 
able evacuation  in  the  course  of  the  four  and 
twenty  hours  is  just  as  indispensable  as  purg- 
ing is  pernicious.  Rhubarb  and  aloes  com- 
bined ; rhubarb  and  senna,  or  castor  oil  in 
nicely  adjusted  doses  by  the  mouth,  and  if 
need  be  an  occasional  glyster  of  tepid  water 
to  aid  nature,  will  generally  be  found  to  an- 
swer the  end  of  maintaining  an  open  state  of 
bowels.  Saline  medicines  of  any  kind  are 
objectionable  in  the  phosphatic  diathesis. 
When  the  combining  acid  is  of  vegetable 
origin,  the  salt  is  decomposed,  in  part  at 
least,  in  the  stomach,  and  the  base  passes 
by  the  kidney,  increasing  the  alkaline  state 
of  the  urine ; when  of  mineral  origin,  the 
compound  excites  watery  discharges  by  the 
bowels,  which  lower  the  patient  and  make 
matters  worse. 

With  due  attention  to  every  circumstance, 
by  far  the  most  valuable  medicines  we  possess 
in  that  state  of  the  system  which  is  accom- 
panied with  the  too  copious  elaboration  and 
deposition  of  the  phosphates,  is  opium.  It 
is,  indeed,  in  these  cases,  worth  all  the 
rest  of  the  materia  medica,  and  may  be 
used  with  an  assurance  of  answering  expec- 
tation, if  it  be  but  exhibited  in  such  doses  as 
will  ensure  its  full  effect,  and  this  effect  be 
kept  up  by  repetition  at  regular  intervals. 
There  is  probably  no  better  form  for  prescrip- 
tion than  the  drug  in  its  natural  state,  or  in  the 
shape  of  the  watery  extract  made  into  a pill. 
The  common  tincture  of  the  Pharmacopoeia 
with  the  addition  of  a few  drops  of  muriatic 
acid,  may  be  selected  if  the  liquid  form  be 
preferred.  The  recently  introduced  salts  of 
morphia  (especially  the  chloride  and  the 
meconate)  are  also  greatly  to  be  commended. 
Far  from  destroying  the  appetite,  and  en- 
feebling  the  digestion,  opium,  or  a salt  of 
morphia,  prescribed  in  the  cases  which  are 
distinguished  by  the  elaboration  of  phosphatic 
urine,  will  often  be  found  to  increase  both  the 
relish  for  food  and  the  powers  of  the  stomach 
to  digest  it ; a fact  which  admits  of  easy  ex- 
planation. 

When  we  have  succeeded  in  quieting  the 
excessive  irritability  of  the  system  by  opiates, 
and  provided  in  some  sort  against  its  recur- 
rence and  continuance  by  the  regulation  of 
the  diet,  open  bowels,  &c.,  we  may  begin  the 
use  of  such  general  tonics  as  the  bark,  calumbo, 
gentian,  &c.,  the  preparations  of  iron,  and  the 
mineral  acids.  With  these  may  be  very  ad- 
vantageously combined  some  one  or  other  of 


1 After  some  attention  to  this  subject,  which  pecu- 
liar circumstances  have  afforded  the  writer  opportu-  produce  of  the  vineyards  of  Xercs,  in  especial  of  those 
nities  of  paying,  he  ventures  particularly  to  rccom-  which  are  the  property  of  the  Domecq  family,  may 
mend  the  fine  Spanish  wine  called  Amontillado.  This,  he  depended  on,  and  are  the  proper  cordials  for  inva- 
and  the  other  carefully  made  wines,  which  are  the  lids,  whenever  this  class  of  medicines  is  admissible. 
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the  articles  which  experience  has  shown  to 
possess  a kind  of  specific  influence  in  allaying 
irritability  of  the  urinary  organs,  particularly 
the  uva  ursi,  pareira  brava,  alehemilla  arvensis. 
An  extract  of  the  uva  ursi,  combined  with  ex- 
tract of  hyoscyamus  or  opium,  according  to 
circumstances,  has  been  strongly  recommended 
on  high  authority.  The  ferrum  sesquichlori- 
dum,  of  the  last  London  Pharmacopoeia,  or  its 
tincture,  is  an  excellent  chalybeate  ; and  when 
the  phosphatic  diathesis  can  be  obviously  re- 
ferred to  affections  of  the  urethra,  prostate,  or 
bladder,  the  ferrum  ammonio-chloridum,  or  its 
tincture,  may  be  substituted,  and  will  be  found 
an  invaluable  medicine. 

As  a means  of  securing  all  the  benefit  to  be 
derived  from  medicinal  treatment  of  any  kind, 
the  patient  should,  as  speedily  as  possible, 
escape  from  the  atmosphere  of  a populous  city, 
and  the  depressing  influence  of  confinement 
in  the  midst  of  a town.  Removal  to  the 
country  has  often  of  itself  the  happiest  in- 
fluence in  restoring  vigour  to  the  shattered 
frame.  Gentle  exercise  should  also  be  at- 
tempted at  as  early  a period  as  is  consistent 
with  prudence. 

Among  the  many  interesting  discoveries 
due  to  the  continual  advances  of  modern  che- 
mistry, is  the  fact,  that  by  peculiar  treatment 
many  long  series  of  organic  elements  may  be 
converted  one  into  another.  The  first  step 
has  even  been  made  in  forming  some  of  these 
by  the  direct  combination  of  their  constituent 
or  ultimate  elements.  Urea,  for  instance,  the 
highly  azotized  and  distinguishing  proximate 
principle  of  the  urine,  has  actually  been  formed 
synthetically  by  the  celebrated  German  che- 
mist Woehler. 

If  we  set  out  from  this  peculiar  organic 
principle,  the  ultimate  composition  of  which 
appears  to  be  46,65  nitrogen,  19,97  carbon, 
6,65  hydrogen,  and  26,65  oxygen,  (N2  C2  H4 
O2,)  and  suppose  the  proportions  of  nitrogen 
and  hydrogen  to  be  lessened,  whilst  those  of 
carbon  and  oxygen  are  increased,  we  shall 
have  lithic  or  uric  acid  produced  (N4  C5  H4  O3). 
Again,  if  we  suppose  the  nitrogen,  carbon,  and 
hydrogen,  to  remain  as  in  lithic  acid,  but  the 
quantity  of  oxygen  to  be  diminished  to  the 
extent  of  one  atom,  we  shall  have  the  lithic  or 
uric  oxide  (xanthic  oxide  Marcet,  produced 
— (N4  C5  H4  O2).  Farther,  if  the  nitrogen 
and  carbon  fall  short,  whilst  the  hydrogen  and 
oxygen  increase  in  relative  quantity,  we  have 
another  element  of  morbid  urine  formed, 
namely,  cystine,  or  cystic  oxide,  of  Wollaston, 
(N2  C3  tl6  O4.)  Another  very  remarkable 
quaternary  compound,  occasionally  met  with 
in  morbid  urine,  is  carbonate  of  ammonia,  for 
the  presence  of  which  we  should,  without  the 
lights  afforded  us  by  chemistry,  be  greatly  at 
a loss  to  account.  But  when  we  know  that 
the  elementary  composition  of  urea  is  identical 
with  that  of  the  cyanate  of  ammonia ; that  if 
one  atom  of  this  substance  and  one  atom  of 
water  come  to  decompose  each  other,  which 
readily  happens,  and  that  the  product  is  ex- 
actly one  atom  of  carbonate  of  ammonia,  we 


have  no  difficulty  whatever  in  explaining  the 
occurrence  in  the  urine  of  the  volatile  alkali 
combined  with  carbonic  acid. 

Occasionally,  again,  two  of  the  elements  of 
urea  part  company,  as  it  were,  with  the  other 
two,  and  enter  into  certain  binary  combina- 
tions that  are  also  now  and  then  detected  in 
the  urine,  either  alone,  or  accidentally  con- 
joined with  bases  which  they  have  encountered 
in  the  fluid.  Thus  the  nitrogen  and  carbon 
uniting  and  separating  themselves  from  the 
hydrogen  and  oxygen,  give  rise  to  cyanogen 
or  bicarburet  of  nitrogen  ; and  it  is  no  less  re- 
markable than  indisputable  that  compounds  of 
the  cyanic  acid,  other  than  the  cyanate  of  am- 
monia already  mentioned,  such  as  the  ferro- 
cyanate  of  potash,  and  even  hydrocyanic  acid  in 
a free  state,  are  sometimes  met  with  in  the 
urine.  It  farther  happens  not  uncommonly, 
especially  in  certain  febrile  states  of  the  system, 
that  the  nitrogen  and  oxygen  select  each  other 
peculiarly,  leaving  out  of  the  question  the 
carbon  and  hydrogen,  and  form  nitric  acid, 
which,  acting  on  the  lithic  acid,  has  been  held 
the  source  of  the  compounds  that  are  described 
under  the  titles  of  the  erythric  and  purpuric 
acids.  Finally,  if  the  nitrogen  and  hydrogen 
part  company  with  the  carbon  and  oxygen, 
and  leave  these  last  to  unite  very  nearly  in 
the  proportions  in  which  the  former  occurs  in 
lithic  acid,  the  latter  in  cystine,  we  have  oxalic 
acid  produced, — 39,99  carbon,  53,33  oxygen, — 
an  occasional  and  very  formidable  constituent 
of  the  urine  in  certain  morbid  states. 

Under  other  circumstances,  the  kidney  seems 
to  fall  short  of  the  acidifying  property  it  pos- 
sesses as  part  of  its  distinguishing  function,  and 
then  the  radicals  of  the  acids  which  the  urine 
contains  present  themselves  in  an  uncombined 
state.  It  is  in  this  way,  probably,  that  phos- 
phorus now  and  then  appears  in  solution  in 
the  urine,  so  that  the  fluid  is  seen  to  be  lumi- 
nous when  emitted  in  the  dark. 

A certain  number  only  of  these  combina- 
tions interest  us  in  connection  with  the  subject 
of  calculus,  and  these  we  shall  now  proceed  to 
discuss  in  succession. 

Elaboration  of  Urine,  containing  the  Lithic 
Oxide. — The  existence  of  the  calculus  de- 
scribed by  Dr.  Marcet,  under  the  name  of  the 
xanthic  oxide  calculus,  was,  in  some  sort,  called 
in  question  by  Berzelius  ■,  who  insinuates  that 
in  all  probability  it  was  nothing  more  than 
uric  acid  modified  by  accidental  admixture. 
The  accuracy  of  our  late  distinguished  coun- 
tryman, and  his  discrimination  in  separating 
from  other  calculi  the  one  he  described  as 
consisting  of  xanthic  oxide,  have,  however, 
been  fully  confirmed  by  some  very  recent  re- 
searches of  Liebig  and  Woehler2.  It  was 
known  that  Professor  Langenbeck,  of  Goet- 
tingen, had  extracted  a stone  of  this  substance, 
the  chemical  nature  of  which  had  been  either 
investigated  imperfectly,  or  else  had  not  been 
made  known  by  Stromeyer,  who  had  also  ex- 

1 Chimie,  par  Esslinger,  tom.  vii.  p.  427. 

2 Poigendorff's  Annalen.  Bd.  41,  1(136. 
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i amined  it.  The  calculus,  or  rather  the  three- 
fourths  of  it  which  still  remained,  were  at 
once,  on  a request  to  that  effect,  placed  by  Pro- 
fessor Langenbeck  at  the  disposal  of  the  emi- 
I nent  chemists  named.  They  found  its  che- 
mical history  to  correspond  in  every  particular 
with  the  account  given  by  Marcet,  and  by  a 
j very  beautiful  elementary  analysis  showed, 

• I that  the  constitution  of  the  xanthic  oxide  was 
: the  same  as  that  of  lithic  acid  minus  one  atom 
| of  oxygen;  that  these  two  substances  were  in 
[ tact  two  oxides  of  the  same  radical,  the  for- 
i mula  of  lithic  acid  being  Cs  N4  H4  O3,  that 
| of  the  xanthic  oxide,  which  they  of  course  de- 
i signate  with  the  greatest  propriety  lithic  or 
uric  oxide,  being  C5  N4  H4  O2. 

We  are  not  aware  that  the  uric  or  lithic 
i oxide  has  ever  been  distinguished  either  in 
I solution  or  as  a deposit  from  the  urine  ; but 
if  we  have  concretions  of  this  substance  formed 
in  the  kidney,  undoubtedly  we  shall  also,  with 
| due  attention,  detect  it  in  the  shape  of  a sedi- 
i ment  in  the  urine ; and  the  subject  is  men- 
tioned here  in  order  that  attention  may  be 
I drawn  to  the  point. 

The  lithic  oxide  may  be  expected  to  occur 
associated  with  deposits  of  the  lithic  acid.  We 
j have,  in  fact,  but  to  suppose  the  kidney  to  fall 
i somewhat  short  of  its  acidifying  powers,  to 
j have  the  lithic  oxide  instead  of  the  lithic  acid 
i (the  oxide  instead  of  the  acid  of  urea)  pro- 
! duced. 

Elaboration  of  Urine  which  contains  Cystine 
( cystic  oxide  ) in  solution  or  as  a deposit. — The 
peculiar  substance  discovered  and  described 
by  Dr.  Wollaston  as  occasionally  constituting 
urinary  concretions,  under  the  name  of  Cystic 
Oxide,  has  been  several  times  discovered  in 
urine,  in  a state  both  of  solution  and  mechan- 
I ical  suspension.  Dr.  Prout  found  the  urine, 
in  a case  in  which  the  formation  of  a cystic 
oxide  calculus  was  going  on  to  be  secreted 
rather  copiously,  to  have  a specific  gravity  of 
l from  1.020  to  1.022,  and  to  exhibit  a yellow- 
i ish-green  colour.  It  was  faintly  acid,  and  con- 
tained very  little  lithic  acid  and  urea.  Its 
surface  by  standing  became  covered  with  a 
greasy-looking  film,  which  was  cystic  oxide.  A 
copious  pale  precipitate  was  thrown  down  by 
the  bicarbonate  of  ammonia,  consisting  of  cys- 
tine and  the  ammoniaco-magnesian  phosphate. 
In  a case  met  with  by  Dr.  Venables',  in  which 
renal  calculi  of  cystic  oxide  had  been  passed, 
the  urine,  voided  in  medium  quantity,  was  of 
a greenish-yellow  colour,  and  had  a slightly 
saline  taste.  Its  smell  was  very  peculiar,  like 
that  of  the  sweet-briar  mingled  with  a fetid 
urinous  odour.  It  slightly  reddened  litmus. 
Its  specific  gravity  was  1 .022.  It  had  an  oily 
' consistency,  and  was  slightly  turbid  from  hold- 
ing an  impalpable  powder  in  suspension.  The 
writer,  also,  detected  this  substance  in  a case 
in  which  there  never  had  been  any  renal  con- 
cretion passed,  nor  was  there  reason  to  suspect 
that  any  existed.  His  attention  was  arrested 

1  Journal  of  Science  and  the  Arts,  vol.  xxix.  Jan. 
1830. 


by  the  greenish-yellow  colour  of  the  urine,  its 
peculiar  smell,  and  its  somewhat  oily  appear- 
ance when  passed.  It.  reddened  litmus  paper 
very  slightly,  if  at  all ; was  of  sp.  gravity 
1 .030  ; did  not  coagulate  by  heat  or  nitric 
acid,  and  by  standing  became  opalescent  after 
thirty-six  hours,  from  the  presence  of  a fine 
pulverulent  matter,  part  of  which  was  depo- 
sited. Acetic  acid  threw  down  a pretty  co- 
pious brown  precipitate,  which,  collected  on  a 
filter,  was  found  to  possess  all  the  properties 
of  cystine.  This  urine  held  a considerable 
quantity  of  the  phosphatic  salts  in  solution, 
which  seems  common  ; it  showed  no  traces  of 
lithic  acid  ; but  was  not  deficient  in  urea  ; al- 
though the  three  writers  who  have  given  any 
account  of  a urine  in  which  cystine  was  con- 
tained, are  agreed  that  the  specimens  they 
examined  were  deficient  both  in  urea  and  lithic 
acid  The  best  re-agents  for  discovering  cys- 
tine in  combination  with  alkalis  are  the  acetic, 
citric,  or  tartaric  acid  ; in  each  of  which  it  is 
insoluble.  The  bicarbonate  of  ammonia  im- 
mediately throws  it  down  from  its  soluble 
combinations  with  potash  and  soda. 

Elaboration  of  Urine,  which  contains  the  pur- 
puric acid  and  its  salts. — When  nitric  acid,  di- 
luted with  five  or  six  times  its  weight  of  water, 
is  poured  upon  a quantity  of  pure  lithic  acid, 
and  heat  is  applied,  the  lithic  acid  is  dissolved 
with  effervescence,  and  if  it  be  in  excess, 
nearly  the  whole  of  the  nitric  acid  is  decom- 
posed, with  the  evolution  of  equal  volumes  of 
carbonic  acid  and  azotic  gas.  The  solution 
when  examined  is  found  to  contain  a new  acid, 
described  by  Brugnatelli 2 under  the  name  of 
erythric  acid, and  by  Prout3,  who  investigated 
its  qualities  particularly,  and  determined  its 
elementary  composition,  under  that  of  pur- 
puric acid,  from  the  fine  purple  colour  which 
its  alkaline  and  some  of  its  earthly  salts 
possess. 

The  processes  which  take  place  in  our  labo- 
ratories appear  occasionally  to  occur  in  the 
kidney.  This,  at  least,  was  Dr.  Prout’s  opi- 
nion ; for  he  detected  nitric  acid  in  the  urine, 
in  certain  febrile  states,  and  he  ascribed  the 
red  colour  of  the  sediments  of  febrile  urine, 
and  the  pink  hue  of  the  sediment  of  hectic 
and  dyspeptic  urine,  principally  to  the  pre- 
sence of  a purpurate,  generally  the  purpurate 
of  ammonia,  occasionally  the  purpurate  of 
soda.  The  accuracy  of  this  view  of  Prout 
was  some  time  back  called  in  question  by 
Vogel,  then  by  Frommherz  and  Gugert,  and 
finally  by  Berzelius,  who  concluded  from  his 
experiments,  that  the  red  and  pink  colours  of 
urinary  sediments  were  not  caused  by  the  in- 
termixture of  a purpurate  of  any  base,  but  by 
the  presence  either  of  the  ordinary  colouring 
matter  of  the  urine,  or  of  a peculiar  animal 
matter,  which  dyed  the  deposits  in  the  man- 

1 Vide  Stromeyer  in  Ann.  of  Philos.  N.  S.  vol.  viii. 
p.  146  ; Prout,  Inquiry,  p.  166  ; Venables’  Journal  of 
Science  and  Art,  Jan.  1830. 

2 Giornalc  di  Fisica,  &c.  tom.  xi.  p.  177. 

3 Philos.  Trans.  1818,  p.  420,  and  Med.  Chir.  Trans, 
vol.  ix. 
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ner  of  lakes This  conclusion  has  been  veri- 
fied to  their  own  satisfaction,  by  the  Messrs. 
Brett  and  Bird  2,  who  found  pink  urinary  se- 
diments in  several  cases  to  consist  of  the 
lithates  of  ammonia,  soda,  and  lime,  free  lithic 
acid,  and  a trace  of  the  earthy  phosphates, 
tinted  by  a peculiar  colouring  matter,  which 
differed  in  many  essential  particulars  from  pur- 
puric acid,  or  any  of  the  alkaline  purpurates. 
Messrs.  Vigla  and  Quevenne 3,  again  found 
the  “ rose-coloured  sediment  of  an  acid  urine  ” 
to  consist  almost  entirely  of  lithic  acid,  with 
a little  animal  matter,  probably  of  the  nature 
of  mucus,  (the  peculiar  colouring  matter,) 
some  phosphate  of  lime,  and  some  soda,  which 
was  undoubtedly  united  in  the  first  instance 
with  the  lithic  acid.  Organic  chemistry  forms 
the  Low-Countries  of  the  science, — the  pro- 
per theatre  of  difference  and  dispute. 

Treatment. — With  regard  to  the  treatment 
of  those  states  in  which  the  urine  lets  fall 
rose-coloured  sediments,  or  continues  of  a 
fine  pink  hue  without  depositing,  little  need 
be  said.  The  indications  of  cure  are  general 
and  particular.  In  general,  when  the  accom- 
panying symptoms  are  those  of  febrile  excite- 
ment, our  attention  must  be  mainly  directed 
to  these.  When  they  have  the  character 
which  we  observe  in  the  lithic  diathesis,  our 
plan  of  treatment  would  be  adopted  in  har- 
mony with  the  views  exposed  in  the  section 
on  that  subject  ; the  diet  would  be  regulated, 
the  food  being  made  to  consist  of  farinaceous 
articles,  and  meats  of  easy  digestion  ; and  the 
bowels  would  be  freely  opened  with  a dose  of 
calomel  and  rhubarb,  followed  up  by  a neutral 
salt  in  infusion  of  senna.  An  alterative  dose 
of  blue  pill  or  Plummer’s  pill  might  be  pre- 
scribed at  intervals,  and  febrile  excitement 
allayed,  and  the  renal  secretion  improved  by 
the  daily  use  of  the  neutral  citrate  of  potash 
with  a very  minute  addition  of  tartrate  of 
antimony.  To  the  saline  medicine  the  tinc- 
ture of  hyoscyamus  is  sometimes  added  with 
advantage  in  irritable  systems ; but  this  medi- 
cine is  often  observed  to  produce  more  dry- 
ness of  tongue,  and  for  its  sedative  effects  to 
be  followed  by  a higher  degree  of  subsequent 
fever,  than  are  induced  in  many  cases  even  by 
opium.  Anodynes,  as  a general  rule,  are  not 
to  be  insisted  on. 

In  particular,  it  must  be  our  business  to 
discover  whether  any  and  which  of  the  vis- 
cera or  internal  organs  suffer,  and  also  to  dis- 
tinguish the  nature  of  the  individual  affection, 
to  which  appropriate  treatment  should  of 
course  be  directed.  The  glandular  system 
especially  must  be  narrowly  looked  to,  and  its 
functions  where  faulty  set  to  rights,  or  the 
attempt  at  least  made  to  do  so.  When  the 
digestive  functions  are  disordered,  our  sheet- 
anchor  will  be  regulated  diet,  proper  exercise, 
and  country  air.  Violent  medicine  of  every 
kind  will  do  mischief. 

1 Chiinie,  par  Esslinger,  tom.  vii. 

2 bond.  Med.  Gaz.  vol.  xiv.  p.  COO. 

-1  I/Experience,  No.  13. 


The  elaboration  of  a peculiar  pink  colouring 
matter  would  not  appear  to  be  connected  with 
a state  of  things  necessarily  formidable  in 
itself ; so  that  when  we  have  secured  the 
proper  performance  of  the  various  abdominal 
functions,  we  have  probably  done  all  that  is 
really  important  in  the  case.  The  formation 
of  pink-coloured  lithic  deposits  should,  howr- 
ever,  always  be  held  worthy  of  particular 
attention  ; we  have  observed  at  least  one  in- 
stance in  which  a deposit  of  this  kind  ap- 
peared to  form  the  nucleus  of  a stone  in  the 
bladder,  and  there  is  a figure  extant  of  ano- 
ther1. Every  state  of  urine  that  is  liable 
to  be  followed  by  such  a disease  as  calculus 
cannot  be  held  of  too  much  importance. 

Elaboration  of  Urine  which  contains  a Salt  of 
the  Oxalic  acid. — Lithic  acid,  under  the  pro- 
longed action  of  nitric  acid  and  of  chlorine,  is 
partly  converted  into  oxalic  acid  ; and  Liebig 
and  Woehler  found,  that  when  lithic  acid  was 
boiled  with  the  superoxide  of  lead  it  was  re- 
solved into  urea,  alantoin,  carbonic  acid,  and 
oxalic  acid.  Besides,  it  has  been  shown  in 
the  general  remarks  that  immediately  precede, 
that  the  proportion  of  carbon  which  exists  in 
lithic  acid,  united  to  the  proportion  of  oxygen 
which  occurs  in  cystine,  form  as  nearly  as  may 
be  the  combining  quantities  of  the  elements 
of  oxalic  acid.  There  would  not  therefore 
appear  to  be  any  peculiar  difficulty  in  account- 
ing for  the  occasional  existence  of  oxalic  acid 
as  a product  of  the  renal  secretion.  It  does 
not  seem  necessary  to  suppose  that  this  sub- 
stance should  be  introduced  among  the  in- 
gesta : its  elements  exist  in  urine,  and  the 
chemic  powder  of  the  kidney  may,  and  un- 
doubtedly does,  suffice  at  times  to  combine 
them  into  the  compound  in  question.  Never- 
theless, it  remains  true  that  certain  articles  of 
food,  which  are  pretty  generally  used  in  some 
countries,  contain  oxalic  acid  ; and  the  expe- 
riments of  Woehler2  have  put  it  beyond 
doubt  that  it  is  one  of  the  few  acids  that  make 
their  way  into  the  torrent  of  the  circulation, 
and  are  then  eliminated  both  free  and  com- 
bined with  a base  from  the  system  by  the  kid- 
ney. The  urine  contained  in  the  bladder  of 
a dog,  killed  eight  hours  after  having  had  two 
drams  of  oxalic  acid  mixed  with  a quantity  of 
meat  and  bread  given  to  it,  was  found  to  de- 
posit a precipitate  on  cooling,  which  bore  an 
exact  resemblance  to  that  formed  by  the  triple 
phosphate.  The  clear  urine  mixed  with  a 
little  of  a solution  of  nitrate  of  lime  gave  a 
farther  deposit,  having  the  same  external  cha- 
racters. On  examination,  both  of  the  depo- 
sits were  found  to  consist  of  oxalate  of  lime. 
The  articles  of  food  used  by  man  which  con- 
tain oxalic  acid  in  largest  quantity  are  the 
sorrel,  (Rumex  acetosa,)  so  much  eaten  by  all 
classes  in  France,  and  consumed  to  some  ex- 
tent by  the  upper  ranks  in  England  as  an 
agreeable  vegetable;  the  tomata,  (Solanuin 

1 In  Brugnatelli  Litologia  Umana,  No.  XXXIV'. 

2 Uehcrgang  von  Materien  in  den  Harn,  in  Zeitsch. 
fur  Physiol.  B.  I,  S.  139. 
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lycopersieum,)  of  which  many  individuals  are 
| passionately  fond  ; and  the  leat-stalk  of  the 
rhubarb  plant,  (Rheum  palmatum,)  which  in 
the  spring  and  early  summer  months  is  con- 
sumed in  large  quantities  made  into  pies  and 
puddings  by  the  community  at  large  in  Eng- 
land. 

It  is  only  lately  that  we  have  any  accurate 
knowledge  of  the  oxalate  of  lime  occurring  as 
a deposit  from  the  urine.  Dr.  Prout,  indeed, 
mentions  one  case  in  which  he  had  observed 
this  salt  to  be  precipitated  from  the  urine  1 ; 
but  for  the  most  complete  account  we  have  of 
this  circumstance,  we  are  indebted  to  Mr. 
Henry  Brett,  who,  among  his  excellent  obser- 
vations on  urinary  deposits,  contained  in  the 
seventeenth  volume  of  the  London  Medical 
Gazette,  has  published  the  particulars  of  the 
case  in  which  it  occurred.  The  subject  of 
observation  was  a man  35  years  of  age,  who 
had  been  employed  of  late  in  sedentary  occu- 
pations. Somewhat  more  than  twelve  years 
before,  he  had  attempted  to  raise  a heavy 
weight  in  each  hand  in  a constrained  position, 
and  had  felt  something  give  way  in  his  loins, 
and  then  passed  bloody  urine  for  several 
months.  Up  to  the  time  of  observation,  he 
continued  subject,  upon  making  any  particular 
exertion,  to  a discharge  of  bloody  mucus  in 
his  urine,  mixed  with  an  amorphous  deposit. 
In  November,  1835,  he  had  these  symptoms 
in  an  unusually  violent  degree,  attended  with 
extreme  pain  in  the  lumbar  region,  but  none 
in  the  course  of  the  ureters.  The  urine  at 
this  time  was  of  a dark  reddish  brown  colour, 
and  opaque;  its  specific  gravity  was  remarkably 
high,  1.060,  and  it  showed  an  acid  re-action 
which  it  did  not  lose  for  several  days.  Left 
at  rest  for  twenty  hours,  it  let  fall  a deposit  of 
a greyish  brown  colour,  the  supernatant  liquid 
still  continuing  somewhat  turbid.  Filtered, 
the  fluid  that  passed  through  was  of  a rich 
claret  colour,  and  perfectly  transparent.  The 
insoluble  part  detained  by  the  filter  after  being 
repeatedly  washed  was  still  of  a greyish  brown 
colour.  It  dissolved  readily  in  dilute  nitric 
acid  assisted  by  heat,  the  solution  giving  no 
indication  of  lithic  acid  or  a lithate.  Incine- 
rated, it  became  blackened  and  passed  rapidly 
into  bulky  white  ash,  which  was  soluble  in 
muriatic  acid  with  disengagement  of  carbonic 
acid.  This  acid  solution  boiled  and  then 
treated  with  an  excess  of  ammonia  remained 
clear ; a little  oxalate  of  ammonia,  however, 
instantly  caused  a copious  precipitate.  The 
clear  fluid  was  found  to  contain  some  albumen, 
freed  from  which  by  boiling  and  filtration  it 
did  not  differ  from  healthy  urine  in  colour. 

Unquestionably  deposits  of  the  oxalate  of 
lime  will  be  found  to  occur  much  more  fre- 
quently than  they  have  yet  been  imagined  to 
do,  when  the  urine  comes  to  be  more  a matter 
of  enlightened  attention  than  it  is  at  present, 
and  when  the  members  of  the  profession  at 
large  think  it  worth  while  to  call  up  the  few 
chemical  principles,  and  the  small  share  of 

1 Inquiry,  p.  153. 
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manual  dexterity  required  to  examine  the 
urine  of  their  patients  for  themselves.  Un- 
mingled with  other  substances,  as  in  the  case 
just  referred  to,  a deposit  of  oxalate  of  lime 
from  the  urine  is  probably  a rare  occurrence  ; 
there  can  be  little  doubt,  however,  but  that 
a portion  of  oxalate  of  lime  frequently  occurs 
among  the  number  of  heterogeneous  matters 
comprised  in  amorphous  urinary  sediments. 
Most  of  those  w'ho  have  been  in  the  habit  of 
examining  the  nature  of  these  deposits  chemi- 
cally, have  detected  it  from  time  to  time,  in 
company  especially  with  the  amorphous  lithic 
acid  sediment  ; though  it  would  appear  to 
have  been  frequently  confounded  with  the 
lithate  of  lime,  from  which  it  may  always  be 
distinguished  by  its  complete  insolubility  in 
boiling  water,  which  takes  up  the  lithate  of 
lime  readily. 

The  circumstances  that  may  be  supposed 
likely  to  lead  to  the  state  of  urine  in  which 
the  oxalic  acid  is  thrown  down  in  combination 
with  an  earthy  base,  and  that  consisting  of 
lime,  are  in  all  probability  intimately  con- 
nected with  those  which  lead  to  the  deposi- 
tion of  lithic  acid. 

The  medical  treatment,  in  such  a state  of 
things,  would  be  conducted  on  the  same 
general  principles  which  guide  us  in  treating 
the  lithic  diathesis.  The  antiphlogistic  regi- 
men in  moderation,  alterative  doses  of  chloride 
of  mercury  or  of  blue  pill,  occasional  aperients, 
in  which  a neutral  purgative  salt  of  a vegetable 
acid  formed  an  ingredient,  and  a course  of  the 
alkaline  bicarbonates,  continued  for  some  time, 
would  be  the  proper  medicines.  Should  an 
oxalic  deposit  from  the  urine  be  observed  to 
take  place  whilst  any  of  the  vegetables  which 
contain  oxalic  acid  was  habitually  used  as 
food,  it  would  of  course  be  imperative  on  the 
party  whose  urine  presented  the  peculiarity 
in  question,  to  give  up  that  article  immedi- 
ately. 

RENAL  AND  VESICAL  CALCULI. 

We  now  proceed  to  examine  the  phenomena 
that  accompany  the  deposition  of  one  or  other 
of  these  little-soluble  substances  in  some  point 
in  the  course  of  the  uropoetic  organs,  the 
consequences  of  the  presence  of  the  foreign 
bodies  thus  engendered,  and  the  means  we 
possess  of  removing  them  from  the  system. 

Renal  calculi  of  the  lithic  acid. — In  speaking 
particularly  of  the  different  kinds  of  sedi- 
mentary urine,  it  has  been  stated  that  the 
deposit  was  liable  to  take  place  as  well 
within  the  body  as  without.  The  situa- 
tion in  which  this  internal  deposition  takes 
place,  may  be  said  (except  in  those  cases  in 
which  foreign  bodies  are  introduced  into  the 
bladder)  to  be  all  but  invariably  the  body 
and  pelvis  of  the  kidney.  The  natural  nuclei 
of  urinary  calculi  of  every  description  are 
engendered  in  the  kidney,  and  were  there 
not  something  wrong  at  the  moment  the  urine 
is  generated,  we  should  never  have  a nucleus. 
In  aggravated  cases  of  the  lithic  diathesis, 
crystalline  particles  of  the  lithic  acid  or  one 
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of  its  salts  may  frequently  be  pressed  out  of 
the  tubuli,  or  radiated  tissue  of  the  kidney, 
and  aggregations  of  these  particles  are  occa- 
sionally observed  clogging  up  the  tubuli ; so 
that  it  is  not  merely  in  the  pelvis  or  recepta- 
cle, but  in  the  substance  of  the  kidney  itself 
that  the  deposition  of  solid  matter  takes 
place. 

Gravel  is  the  term  applied  to  urinary  con- 
cretions of  small  size,  that  are  passed  from  the 
kidney  into  the  bladder,  and  thence  expelled 
within  a brief  period.  Such  concretions  pre- 
sent great  varieties  ; only  two  of  them,  how- 
ever, are  at  all  common  ; those  of  the  lithic 
acid  and  of  the  triple  phosphate  ; and  of 
these  the  lithic  acid  are  out  of  all  propor- 
tion the  most  frequent  ; in  fact,  if  we  were 
to  exclude  some  particular  districts  in  which 
the  oxalate  of  lime  concretion  is  common, 
as  around  Bristol  and  Wuerzburg,  about  nine- 
teen in  twenty  cases  of  gravel  would  be  found 
to  consist  of  the  lithic  acid  kind.  As  of 
by  far  the  most  frequent  occurrence  then, 
and  consequently  of  much  the  most  import- 
ance, let  us  briefly  review  the  circumstances 
attending  an  attack  of  lithic  acid  gravel,  the 
circumstances  preceding  which  have  been 
already  detailed. 

Symptoms. — It  is  a remarkable  circumstance, 
but  one  which  had  frequently  been  observed, 
that  just  before  unequivocal  evidence  is  afford- 
ed of  the  deposition  of  calculous  matter  within 
the  kidney,  the  urine  which  had  long  been  ob- 
served to  deposit  freely,  ceases  to  let  fall  any 
sediment  as  it  cools.  Instead  of  this  outward 
symptom  of  deranged  renal  function,  the  urine 
is  secreted  in  diminished  quantity,  and  even 
higher  coloured  than  heretofore,  and  sym- 
ptoms of  general  constitutional  disturbance  also 
make  their  appearance  : — the  appetite  fails, 
the  tongue  is  furred,  the  bowels  are  constipa- 
ted, the  skin  is  hot  and  parched,  the  pulse  is 
increased  in  force  and  frequency,  there  is 
restlessness,  head-ache,  thirst,  &c., — in  a word, 
the  symptoms  of  simple  fever  are  developed. 

After  a day  or  two,  gritty  particles  very 
commonly  make  their  appearance  in  the  urine. 
As  they  come  aw'ay,  these  are  apt  to  excite 
sharp  scalding  pains,  higher  or  lower  in  the 
course  of  the  urinary  passages.  So  long  as 
they  remain  lodged  in  the  pelvis  of  the  kid- 
ney, indeed,  they  occasion  little  uneasiness 
beyond  a sense  of  weight ; but  the  moment 
they  have  fairly  entered  the  ureter,  if  they 
are  of  any  size,  the  pain  they  excite  often  ac- 
quires a character  of  great  intensity,  so  that  a 
strong  man  in  a paroxysm  of  nephritic  colic,  or 
calculus  making  its  way  dozen  the  ureter,  gene- 
rally becomes  helpless  as  a child  ; he  quivers 
with  agony,  big  drops  of  sweat  burst  from  his 
forehead,  he  becomes  sick,  and  the  contents 
of  his  stomach  are  discharged  by  vomiting. 
The  pain  from  the  part  more  particularly 
affected  shoots  at  intervals,  like  a cramp,  down 
into  the  bladder  and  groin,  along  the  penis  and 
front  of  the  thigh,  and  the  testis  of  the  affected 
side  is  retracted  towards  the  inguinal  ring. 
During  the  fit  there  is  farther  a frequent 


desire  to  make  water,  which  is  always  accom- 
plished with  difficulty,  and  with  a severe 
extension  of  the  pain  to  the  extremity  of 
the  member.  By  and  by  the  urine  is  verv 
commonly  tinged  with  blood ; and  when 
this  occurs  to  any  extent,  small  coagula,  or 
fibrinous  clots,  are  voided  with  gritty  particles 
adhering  to  their  surface.  These  symptoms 
continue  with  remissions  and  exacerbations 
more  or  less  marked,  for  a variable  length  of 
time  ; sometimes  they  are  relieved  suddenly, 
at  other  times  they  die  away  by  degrees.  The 
most  favourable  termination  of  the  fit  is  when 
a quantity  of  gritty  particles,  or  one  or  more 
concretions,  are  voided  with  the  urine. 

The  symptoms  attending  the  generation, 
and  especially  those  accompanying  the  pas- 
sage to  the  urinary  bladder  of  gravel  or  renal 
calculi  generally,  do  not  differ  in  any  material 
respect  from  those  which  have  now  been  de- 
scribed as  marking  the  formation  and  progress 
of  a concretion  of  lithic  acid.  But  the  differ- 
ent circumstances  under  which  various  con- 
cretions belonging  to  each  of  the  two  great 
classes  into  which  all  depositions  from  the 
urine  may  be  divided,  necessarily  impress 
considerable  variety  on  the  kind  of  treatment 
adapted  to  these. 

In  the  one  class  the  writer  would  arrange 
concretions  of  the  lithic  acid  and  the  lithates, 
of  the  oxalates,  of  cystine  or  cystic  oxide,  and 
of  the  uric  or  xanthic  oxide  ; in  the  other,  he 
would  place  the  calculi  formed  by  the  phos- 
phates. The  state  of  system  connected  with 
which  the  whole  of  the  calculi  included  in  the 
first  of  these  classes  are  engendered,  has  much 
in  common  ; and  though  certain  parts  of  the 
treatment  especially  adapted  to  the  occurrence 
of  lithic  concretions,  may  prove  of  less  avail 
in  those  cases  in  which  the  oxalates  and  animal 
oxides  are  deposited,  still  they  will  not  prove 
prejudicial,  and  may  even  do  as  much  good  as 
any  plan  that  can  be  followed.  In  those  cases 
in  which  the  phosphates  are  deposited,  how- 
ever, matters  are  different,  and  the  treatment 
requires  in  almost  every  particular  to  be  dif- 
ferent. 

Treatment. — In  treating  a fit  of  renal  cal- 
culus rationally,  it  is  therefore  imperative 
on  us  to  have  an  eye  to  the  circumstances 
that  have  preceded  the  attack,  and  to  make 
sure  of  the  conditions  and  qualities  of  the 
urine  that  are  associated  with  it.  Supposing 
the  lithic  acid  and  the  lithates  to  have  been 
for  some  time  habitually  deposited,  and  to 
be  still  precipitated  during  the  fit,  we  have 
several  clear  indications  of  treatment  before 
us,  happily  for  the  most  part  of  easy  accom- 
plishment. These  are,  First,  to  lessen  the 
quantity  of  the  lithic  acid  elaborated  by  the 
kidney  ; Second,  to  increase  the  dissolving 
pow'ers  of  the  urine  by  adding  to  its  auan- 
tity  ; Third,  to  augment  the  solubility  oi  the 
lithic  acid  as  it  is  formed  by  securing  its  com- 
bination with  an  alkaline  base ; and  Fourth, 
to  attempt  the  expulsion  and  solution  of  the 
concretions  or  calculi  already  formed. 

I.  The  most  effectual  means  of  lessening  the 
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quantity  of  lithic  acid  formed  by  the  kidney 
i is  to  diminish  the  semifebrile  or  hypersthenic 
; state  of  the  system  with  which  it  is  so  inti- 
mately connected,  by  abstracting  largely  from 
the  amount  of  nutritious  and  stimulating  food 
; consumed.  The  patient  must  be  put  upon  an 
l antiphlogistic  regimen,  as  it  is  termed  ; his  diet 
i must  be  strictly  regulated  ; animal  food  in  very 
moderate  quantity  must  be  allowed  but  once  a 
day  ; a single  glass  of  sound  wine,  where  the 
! party  affected  habitually  uses  wine,  largely  di- 
luted with  water,  must  be  substituted  for  the 
| usual  dose  of  generous  Sherry  or  Madeira  and 
old  Port ; in  a word,  from  having  lived  luxu- 
riously, he  who  is  attacked  with  gravel  must 
begin  to  live  abstemiously  first,  and  tempe- 
i rately  ever  afterwards. 

The  most  powerful  direct  medicinal  means 
1 we  possess  of  checking  the  formation  of  lithic 
1 acid  is  the  exhibition  of  purgative  medicines. 

And  here  the  class  of  purgatives  which  expe- 
I rience  has  shown  to  be  peculiarly  adapted  to 
inflammatory  complaints  will  be  found  to  exert 
the  most  beneficial  influence.  A dose  of  ca- 
lomel and  antimonial  powder  ought  to  be  pre- 
scribed at  night,  and  the  common  senna 
draught  with  soda  tartarizata  early  in  the 
morning,  either  every  day  or  every  other  day 
according  to  circumstances  at  first,  and  regu- 
larly once  if  not  twice  a week  for  some  time 
to  come  afterwards.  The  usual  saline  mixture, 
containing  the  citrate  of  potash  or  soda,  with 
small  doses  of  the  tartrate  of  antimony  and 
ipecacuanha,  is  also  a very  usefid  medicine. 

II. — To  increase  the  powers  of  the  mine  to 
hold  in  solution  the  lithic  acid  elaborated. — The 
means  most  obviously  within  our  reach  of  ac- 
complishing this  indication,  is  to  add  to  the 
quantity  of  the  solvent  menstruum,  and  this 
end  is  readily  effected  by  the  free  use  of  di- 
luents. Let  the  patient,  therefore,  who  is  at- 
tacked with  lithic  gravel,  whilst  he  eats  less, 
drink  considerably  more  than  usual  of  any  of 
the  mild  diluents  so  commonly  prescribed  to 
patients  labouring  under  febrile  and  inflam- 
matory complaints,  such  as  toast-water,  barley- 
water,  rice-water,  decoction  of  linseed,  quince- 
seed,  &c.  M.  Magendie  has  warned  us  against 
the  use  of  diluents  taken  warm,  as  they  then 
tend  to  pass  off  by  the  skin,  and  the  urine  is 
left  more  than  usually  concentrated.  This 
caution  is  probably  given  on  purely  specula- 
tive grounds.  On  the  contrary,  to  maintain 
a perspirable  state  of  the  skin  is  a great  ele- 
ment in  the  successful  treatment  of  calculous 
disorders  generally.  The  urine  is  not  dimi- 
nished in  quantity  under  the  use  of  diluents 
taken  of  a temperature  calculated  to  excite 
gentle  diaphoresis  nearly  in  the  ratio  in  which 
its  colour  is  deepened  ; and  the  researches  of 
Dr.  Duvernoy,  of  Stuttgardt,  already  referred 
to,  would  lead  to  the  conclusion  that  this  state 
of  urine  was  that  precisely  which  it  should  be 
our  endeavour  to  create,  he  having  shown  that 
the  colouring  principle  of  the  urine  was  the 
element  upon  which  the  solubility  of  the  lithic 
acid  and  super-lithate  of  ammonia  mainly  de- 
pends. Within  the  tropics,  where  the  human 


skin  is  an  open  sponge,  calculus  is  a disease 
almost  unknown. 

III. — To  increase  the  solubility  of  the  lithic 
acid. — The  very  sparing  solubility  of  the  acid 
has  been  already  noticed.  And  the  accom- 
plishment of  this  indication  must  be  attempted 
in  a great  measure  through  the  agency  of  the 
first  and  second, — we  must  use  means  to  se- 
cure that  as  little  lithic  acid  as  possible  be 
elaborated,  and  furnish  that  which  is  formed 
with  such  a quantity  of  its  natural  solvent  and 
watery  menstruum  as  shall  be  adequate  to  hold 
it  fluid.  Happily  we  can  do  more  than  this  ; 
we  can  guard  against  the  decomposition  and 
consequent  annihilation  of  the  proper  office  of 
the  odorous  and  colouring  matter  of  the  urine 
— the  urodrncchrome,  as  it  might  be  called, 
which  in  the  generality  of  cases  happens 
through  the  agency  of  some  free  acid  in  the 
urine,  be  this  the  natural  lactic  or  phosphoric 
acid,  or  an  adventitious  acid  such  as  the  nitric, 
and  perhaps  the  hydrochloric.  This  import- 
ant object  is  to  be  obtained  by  neutralizing 
any  free  acid  which  the  urine  may  contain  ; 
and  farther,  by  presenting  the  lithic  acid  with 
a base,  by  combining  with  which  it  may  become 
more  soluble  than  it  is  when  free.  The  alka- 
lis and  alkaline  earths  fortunately  accomplish 
both  of  these  points  in  the  most  satisfactory 
manner.  The  alkalis  especially  are  among  the 
number  of  substances  which  find  their  way 
readily  into  the  urine,  and  when  used  with 
discretion  they  are  nowise  prejudicial  to  the 
general  health. 

It  is  now  upon  the  eve  of  a century  since 
the  Parliament  of  England  purchased  for  a 
considerable  sum  of  money  from  Mrs.  Joanna 
Stephens  her  secret  remedy  for  gravel  and 
stone.  This  in  the  first  instance  consisted  of 
calcined  egg-shells,  i.c.  lime  ; and  afterwards 
of  this  substance  in  combination  with  soap  ; 
in  other  words,  a mixture  of  carbonate  and 
hydrate  of  calcium  and  of  margarate  of  soda, 
which  last  from  its  facility  of  decomposition 
may  be  viewed  as  equivalent  to  a compound 
of  grease  and  the  mineral  alkali.  This  medi- 
cine long  enjoyed  an  extensive  and  merited 
celebrity  ; many  men  distinguished  in  their 
day  bore  testimony  to  its  good  effects,  and  its 
active  ingredients  are  still  those  upon  which 
we  place  considerable  dependence  in  the 
treatment  of  calculous  complaints.  The  lime- 
water  and  bicarbonate  of  soda  which  we  now 
so  commonly  and  often  so  successfully  pre- 
scribe are  nothing  more  than  the  calcined  egg- 
shells and  Spanish-soap  of  this  so  called  specific 
in  another  shape  ; whilst  they  are  not  less 
efficient  in  their  operation,  however,  they  are 
much  more  elegant  as  medicines,  and  far  less 
offensive  to  the  stomach. 

Among  the  first  cases  recorded  of  the  sys- 
tematic treatment  of  gravel  by  the  simple 
alkaline  carbonate  is  that  of  the  celebrated 
anatomist  Mascagni,  the  particulars  of  which 
he  has  himself  recorded  in  a very  interesting 
memoir '.  Mascagni  suffered  habitually  from 

1 Published  in  the  9th  vol.  of  the  Mem.  della  So- 
cicta  Italiana. 
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gravel.  He  bad  heard  of  the  benefit  which 
gravelly  subjects  derive  from  the  use  of  Sel- 
tzer water,  or  aqua  mephetica  alkalina,  one  of 
the  principal  saline  ingredients  of  which  is 
bi-carbonate  of  soda.  This  water  he  tried, 
and  found  benefit  from  it.  It  seems  to  have 
struck  Mascagni  that  he  might  improve  upon 
ihe  mineral  water  by  taking  its  active  saline 
matter  or  a matter  of  the  same  nature  in 
larger  quantity.  Accordingly,  on  experiencing 
another  attack  in  1799,  during  which  he  void- 
ed concretions  of  considerable  size,  he  put 
himself  upon  a course  of  carbonate  of  potash, 
beginning  with  a dram  dissolved  in  half  a pint 
of  water  the  first  day,  and  increasing  the  dose 
till  he  took  three  drams  dissolved  in  a pint  of 
water,  a quantity  which  he  continued  regular- 
ly for  ten  days.  The  urine  was  strongly  acid 
when  this  treatment  was  begun  ; the  second 
day  it  had  undergone  very  little  change,  but 
on  the  third,  it  was  neutral.  The  pain  in  the 
kidneys  now  declined  in  violence,  and  no 
more  grit  or  gravel  was  passed.  By  and  by 
the  pain  ceased  entirely,  the  urine  appeared 
less  loaded,  and  the  alkali  was  recognized  in 
it  in  excess.  The  medicine  was  now  sus- 
pended, and  several  months  elapsed  before 
any  farther  symptoms  of  gravel  were  felt. 
On  their  recurrence  on  different  occasions 
subsequently,  Mascagni  always  resorted  to  his 
old  remedy,  and  always  with  success.  The 
fits  gradually  became  more  and  more  remote, 
and  at  the  time  of  his  writing,  two  years  had 
elapsed  without  one  having  been  experienced, 
though  no  carbonate  of  potash  had  been 
taken  in  all  that  time. 

So  remarkable  a case  as  this,  related  by  so 
remarkable  a man,  ought  to  have  arrested  at- 
tention more  than  it  seems  to  have  done  ; but 
it  was  just  about  this  time  that  chemistry  suc- 
cessfully investigated  the  nature  of  calculous 
concretions,  and  the  most  common  of  all 
being  found  very  readily  soluble  in  the  caustic 
alkalis,  these  medicines  began  to  be  exhibited 
in  this  shape,  in  which  they  are  both  extreme- 
ly disgusting  to  the  palate,  and  from  their 
acrimony  hardly  to  be  taken  in  quantity 
enough  to  accomplish  the  object  of  their  ex- 
hibition. Numerous  failures  and  much  disap- 
pointment ensued,  and  the  alkalis  very  unde- 
servedly fell  into  discredit  as  remedies  in 
numerous  forms  of  calculous  complaint.  The 
pure  or  caustic  alkalis,  even  supposing  they 
were  neither  distasteful  nor  acrimonious,  have 
in  fact  no  advantage  in  their  action  on  lithic 
concretions  over  the  bicarbonates  which  are 
now  generally  employed  with  undoubted 
success. 

In  prescribing  the  bicarbonate  of  potash  or 
soda,  it  is  of  great  moment  that  they  be  exhi- 
bited in  a state  of  very  plentiful  dilution.  It 
is  this  condition  much  more  than  the  quan- 
tity of  the  salts  taken  that  secures  their  effi- 
ciency. Equal  quantities  of  some  of  the  na- 
tural mineral  waters  that  actually  contain  but 
one  or  less  than  one  part  of  bicarbonate  of 
soda  in  200  of  the  fluid,  are  more  potent  in 
rendering  the  urine  alkaline  than  a solution 


of  the  same  salt  in  the  ratio  of  one  to  fifty  or 
sixty.  A drachm,  or  at  most  two  drachms  of the 
salt  in  from  a pint  and  a half  to  three  pints  of 
fluid,  is  the  proper  proportion  ; and  this  quan- 
tity may  be  taken  at  intervals  in  the  course  of 
the  day,  with  the  effect  of  powerfully  increas- 
ing the  activity  of  the  kidneys,  speedily  put- 
ting an  end  to  the  acid  state  of  the  urine,  and 
either  washing  out  lithic  grit  and  concretions 
of  late  formation  from  the  pelvis  of  the  kid- 
ney, from  the  ureter  or  bladder,  or  disinte- 
grating and  dissolving  them,  wherever  they 
chance  to  be  arrested.  Should  the  urine  not 
become  neutral  in  the  course  of  a day,  the 
quantity  of  the  alkali  may  be  increased.  The 
bicarbonate  of  soda  in  particular  may  be  taken 
in  very  large  doses  for  a succession  of  years 
without  the  least  detriment  to  the  general 
health.  The  writer  was  acquainted  with  a me- 
dical practitioner  in  this  metropolis,  who  for 
the  last  twenty  years  of  his  life  had  not  gone  to 
bed  any  night  without  swallowing  two  small 
rhubarb  pills,  which  he  washed  down  with  a 
handful  of  bicarbonate  of  soda,  stirred  into, 
rather  than  dissolved  in,  a glass  of  water.  This 
gentleman  had  a weak  stomach,  and  suffered 
from  the  generation  of  acid  in  the  prim®  via1, 
but  at  seventy-two  he  was  as  active  as  most 
men  are  at  fifty,  and  he  looked  ruddy  and 
well ; indeed  the  writer  has  observed  that 
individuals  who  habitually  make  use  of  bicar- 
bonate of  soda  to  neutralize  acid  in  the  sto- 
mach, have  unusually  brilliant  complexions,  a 
circumstance  which  recent  discoveries  enable 
us  to  explain. 

When  circumstances  permit,  the  best  of  all 
modes  of  taking  the  bicarbonate  of  soda,  is 
to  repair  to  the  well-head  of  some  of  the 
natural  mineral  waters  in  which  it  is  contained. 
The  mineral  waters  of  Vichy  in  particular, 
which  hold  in  solution  about  one  part  of  bicar- 
bonate of  soda  in  200  of  the  menstruum, 
quickly  render  the  urine  of  the  drinker  neutral 
or  alkaline,  and  afford  great  relief  to  the  un- 
happy sufferer  with  gravel  and  urinary  calcu- 
lus. The  waters  of  Selters,  Obersalzbrunn ', 
Aix  la  Chapelle,  Pouges,  Spa.  Carlsbad,  &c., 
also  contain  carbonate  of  soda  in  variable  and 
smaller  quantities,  and  have  long  deservedly 
enjoyed  much  celebrity  for  their  virtues  in 
certain  forms  of  gravelly  complaints.  But  it 
is  not  necessary  to  travel  so  far  as  France, 
Germany,  or  Bohemia,  for  water  impregnated 
with  carbonic  acid  and  holdinga  little  bicarbon- 
ate of  soda  in  solution  ; this  can  be  prepared  on 
the  spot  anywhere,  and  if  a man  will  but  con- 
sent to  pay  some  little  attention  to  his  health, 
to  follow  a regulated  diet,  and  to  spare  both 
his  mind  and  body  for  a season  from  the  worry 
of  business  and  the  eager  pursuit  of  gain,  he 

1 Sec  an  interesting  case  of  nephritic  calculus  brought 
away,  and  a long  period  of  suffering  from  gravelly  com- 
plaints completely  removed  by  the  use  of  this  water, 
in  the  person  of  Hr.  Lebenheim,  of  Trcbnitz,  related 
by  himself,  in  vol.  xlix.  of  Rust’s  Magazin.  He  voided 
as  many  as  twenty  calculi  of  different  sizes  at  once. 
The  pelvis  of  one  if  not  of  both  kidneys  must  have 
been  full  of  concretions. 
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may  almost  choose  his  residence  where  he 
pleases,  provided  it  be  but  airy  and  healthful. 

I Nay,  immense  benefit  is  often  derived  from  a 
] course  of  pure  water,  or  at  least  of  water  the 
saline  impregnation  of  which  is  very  trifling, 
and  cannot  have  any  chemical  influence  upon 
the  matter  of  which  calculous  concretions  are 
formed. 

Instead  of  the  alkalis,  the  alkaline  earths,  as 
they  used  to  be  designated,  lime  and  magnesia, 
arc  sometimes  advantageously  prescribed  in 
gravelly  complaints.  Occasionally  these  sub- 
stances have  even  seemed  to  prove  more  bene- 
ficial than  the  bicarbonates  ot  potash  and  soda. 
But  the  efficacy  of  lime,  especially  in  many 
j cases  of  gravel,  may,  we  feel  persuaded,  be 
j generally  ascribed  to  the  state  of  great  dilution 
in  which  it  is  necessarily  taken.  Equal  parts 
1 of  lime-water  and  rennet  whey  form  an  excel- 
lent diluent  in  these  cases.  A very  elegant 
mode  of  administering  magnesia,  is  to  pre- 
scribe it  held  in  solution  in  water  by  an 
excess  of  carbonic  acid.  The  same  means  is 
applicable  to  lime  also.  Two,  three,  or  four 
i pints  of  this  super-carbonated  magnesian  or 
lime-water  may  be  taken  in  the  course  ot  the 
! day  with  excellent  effect. 

IV. — To  attempt  the  expulsion  and  disin- 
tegration or  solution  of  the  grit  or  concretions  of 
lithic  acid  already  formed. — This  is  an  all-im- 
portant indication.  Whoever,  with  his  urine 
habitually  depositing  a sediment,  experiences 
a certain  amount  of  uneasiness  in  the  region 
of  the  kidneys,  especially  if  he  observes  a few 
gritty  particles  voided  from  his  bladder,  should 
immediately  take  alarm,  and  by  all  means  make 
sure  that  no  crystal  remains  behind  to  serve 
as  a nucleus  for  future  deposition.  The  use 
of  mild  diluents,  which  may  be  made  the 
vehicles  of  the  alkaline  carbonates,  is  here  of 
the  first  necessity  ; and  this,  with  attention  to 
the  state  of  the  functions  generally,  to  the 
regulation  of  the  diet,  &c.,  will  often  be  suffi- 
cient. But  if  pain  in  the  lumbar  region  con- 
tinue unabated, and  febrile  symptoms  be  lighted 
up,  it  may  be  necessary  to  abstract  blood  from 
the  arm,  or  by  cupping-glasses  from  the  seat 
of  the  pain,  to  make  use  of  the  warm  bath,  and 
especially  of  the  hot  air  bath,  and  to  purge 
the  bowels  freely  with  calomel,  and  the  senna 
draught  with  crystals  of  tartar.  There  are 
certain  medicines,  too,  which  seem  occasion- 
ally to  have  a kind  of  specific  effect  in  expel- 
ling gravel  with  the  urine  ; these  are  the 
balsams  and  turpentines.  A full  dose  of  the 
Dutch  drops,  i.  e.,  essential  oil  of  turpentine, 
has  often  been  followed  by  a kind  of  explosion 
of  gravel  from  the  kidneys,  and  complete  relief 
of  the  pain  and  uneasiness  that  had  for  some 
time  been  endured.  This  popular  remedy 
may  be  tried  with  advantage  in  some  cases. 

Should  the  symptoms  indicate  that  a con- 
cretion is  engaged  in  the  ureter,  these  means 
will  all  be  proper.  In  case  the  pain  is  not 
very  severe,  or  when  it  has  been  mitigated  by 
general  remedies,  and  there  is  no  longer  any 
tinge  of  blood  in  the  urine,  we  may  sometimes 
venture  to  prescribe  an  emetic  of  ipecacuanha, 


so  as  to  produce  full  vomiting ; or  to  recom- 
mend motion  on  foot,  or  in  a carriage  on  a 
rough  pavement.  The  powerful  action  of  the 
abdominal  muscles  induced  by  the  one,  and 
the  succussions  encountered  in  the  other,  have 
occasionally  been  found  efficient  in  promoting 
the  onward  progress  of  the  concretion  ; some 
persons,  indeed,  have  lived  in  ignorance  that 
they  were  affected  with  renal  calculus,  until  a 
rough  shake  from  an  accident  has  dislodged 
it,  and  procured  its  expulsion.  These  mea- 
sures, however,  are  to  be  recommended  and 
resorted  to  with  great  caution.  The  passage 
of  a calculus  along  the  ureter  is  generally  a 
very  painful  process,  and  one  that  is  always 
accompanied  with  a certain  degree  of  hazard  ; 
the  concretion  may  become  impacted  in  the 
ureter,  completely  close  up  its  canal,  and  so 
interfere  directly  and  by  sympathy  with  the 
function  of  the  kidney,  an  event  of  all  others 
the  most  to  be  deprecated.  It  is  better  to 
wait  the  tardy  processes  of  nature,  assisting 
her  by  means  of  low  diet,  the  local  abstraction 
of  blood,  topical  fomentations,  the  warm  and 
hot  air  bath,  saline  aperients,  and  the  free  use 
of  diluents. 

In  the  majority  of  cases,  after  the  lapse  of 
twenty-four,  thirty-six,  or  forty-eight  hours, 
the  febrile  symptoms  abate,  the  urine  flows 
freely,  and  brings  away  either  a quantity  of 
gritty  particles  or  one  or  more  concretions  of 
larger  size,  to  the  complete  relief  of  the  patient. 

But  granting  a concretion  formed,  it  does 
not  necessarily  remain  lodged  in  the  urinary 
passages,  merely  because  we  have  not  had 
ocular  demonstration  of  its  expulsion.  We  do 
unquestionably  sometimes  succeed,  whatever 
may  have  been  said  to  the  contrary,  in  anni- 
hilating them  in  their  seat,  a fact  in  support 
of  which  several  cases  might  be  adduced. 

Renal  Calculi  of  the  Oxalate  of  Lime. — 
Should  we  have  evidence  that  the  oxalic  dia- 
thesis is  the  one  which  is  present  along  with 
symptoms  of  renal  calculus,  should  we  at  any 
time  detect  an  amorphous  sediment  of  oxalate 
of  lime  among  pulverulent  sediments  of  lithic 
acid,  and  especially  should  the  attack  of  ne- 
phritic colic  supervene  unexpectedly  and  with- 
out any  precursory  evidences  of  a deranged 
state  of  the  urinary  secretion,  the  urine  never 
having  been  remarked  as  otherwise  than  clear, 
and  to  all  outward  appearance  healthy,  there 
will  be  strong  reasons  for  concluding  that  the 
oxalate  of  lime  is  the  matter  deposited  in  the 
pelvis  of  the  kidney. 

Under  these  circumstances  the  treatment 
need  not  vary  from  that  recommended  under 
the  existence  of  the  lithic  acid  diathesis.  There 
is  always  something  of  the  same  hypersthenic 
condition  of  the  system,  though  probably  this 
is  less  marked  than  in  the  lithic  state.  Until 
the  fit  of  gravel  has  occurred,  too,  there  is 
generally  less  of  febrile  excitement  under  the 
oxalic  than  under  the  lithic  diathesis.  The 
constitutional  treatment  then  may  be  of  the 
kind  just  recommended.  The  antiphlogistic 
regimen  must  be  enforced  ; the  bowels  freely 
purged  ; saline  medicines  prescribed,  the  warm 
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bath,  &c.,  employed  as  before.  Diluents,  too, 
must  be  ordered  in  profusion,  and  they  may 
be  medicated  in  the  manner  already  recom- 
mended with  the  bicarbonate  of  potash  or 
soda,  less  with  a view,  however,  to  the  dis- 
integration of  the  concretions,  than  to  wash 
them  out  and  prevent  their  lodging  perma- 
nently any  where  in  the  course  of  the  urinary 
passages. 

Occasionally  there  are  accidental  circum- 
stances connected  with  the  formation  of  con- 
cretions of  salts  of  the  oxalic  acid,  which  must 
be  held  important,  and  which  it  is  necessary 
to  be  aware  of  and  to  set  aside.  These  salts 
have  in  fact  in  some  cases  been  evidently  de- 
posited in  connexion  with,  and  there  seems 
no  reason  to  doubt  in  consequence  of  the 
mode  of  life  of  the  individual.  Thus  M.  Ma- 
gendie  relates  a case  of  a gentleman  who  suf- 
fered from  a fit  of  gravel,  and  passed  several 
concretions  of  the  oxalate  of  lime  after  having 
long  indulged  habitually  in  sorrel  as  an  article 
of  food  ; and  M.  Ratier 1 has  given  the  par- 
ticulars of  another  case  in  which  many  concre- 
tions, as  he  says,  of  the  oxalate  of  ammonia^ 
were  deposited  in  the  pelvis  of  the  kidney 
and  subsequently  evacuated  after  great  suffer- 
ing, from  the  continuous  use  of  the  same  sub- 
stance as  food.  It  was  computed  that  M. 
Ratier’s  patient  had  been  in  the  habit  of  con- 
suming about  half  a pound  of  sorrel  daily  for 
three  years,  when  he  suffered  the  nephritic 
attack  that  was  terminated  by  the  discharge 
of  rather  more  than  half  a drachm  by  weight 
of  concretions  of  the  substance  mentioned, 
some  of  which  were  as  large  as  peas.  The 
treatment  followed  in  this  case  was  antiphlo- 
gistic, combined  with  the  free  use  of  diluents 
containing  two  drachms  of  bicarbonate  of  soda 
daily,  which  brought  the  urine  to  show  alka- 
line reaction,  and  put  an  end  to  the  fever 
and  other  symptoms  with  which  the  attack 
had  been  accompanied. 

Dr.  Prout  has  suggested  another  plan  of 
treatment  in  cases  where  oxalates  are  de- 
posited from  the  urine,  namely,  by  converting 
the  prevailing  diathesis  into  that  'in  which  the 
lithic  acid  is  excreted.  But  it  is,  in  the  first 
place,  questionable  how  far  this  is  really  prac- 
ticable ; and  in  the  second  how  far  it  were  ad- 
vantageous, supposing  it  might  be  done.  The 
oxalic  and  lithic  diatheses  often  alternate  one 
with  another,  it  is  true,  and  under  the  use  of 
muriatic  acid  the  lithic  acid  will  begin  to  be 
deposited  abundantly  in  many  cases.  But  are 
we  quite  sure  that  there  is  not  also  oxalic  acid 
elaborated  at  the  same  time,  and  in  conse- 
quence of  the  treatment  by  possibility  even  in 
greater  quantity  than  before?  And  if  a nu- 
cleus be  present  upon  which  deposition  can 

1 Journ.  General  des  Hopitaux,  quoted  in  Nouv. 
Biblioth.  Med.  tom.  iv.  p.254.  1828.  • 

5 There  must  surely  be  some  mistake  here.  Oxa- 
late op  A .MM  on  I \ is  a very  soluble  salt;  and  its 
existence  is  impossible  in  a fluid  such  as  the  urine, 
which  contains  lime  in  abundance.  Oxalate  of  am- 
monia is  immediately  decomposed  by  the  urine,  oxa- 
late of  lime  and  phosphate  of  ammonia  resulting. 


take  place,  as  in  the  case  supposed,  the  ad- 
vantages of  having  the  lithic  acid  substituted 
for  the  oxalate  of  lime  are  not  great  enough 
to  compensate  for  the  more  rapid  growth  of 
calculi  when  they  consist  of  the  lithic  acid  or 
the  lithates. 

The  renal  calculus  of  oxalate  of  lime  is  ge- 
nerally of  a dusky  or  greenish  brown,  or  of  a 
bluish  gray  colour  ; in  the  latter  case  and 
when  quite  smooth,  as  sometimes  happens,  it 
constitutes  the  hemp-seed,  calculus,  from  its 
resemblance  to  the  seeds  of  that  plant.  When 
the  concretion  is  of  larger  size,  it  is  generally 
tuberculated  on  the  surface.  Occasionally 
the  oxalate  of  lime  is  passed  from  the  kidney 
in  the  shape  of  an  aggregation  of  well-formed 
crystals.  In  any  form  its  chemical  qualities 
render  it  easily  recognizable  : — its  insolubility 
in  the  cold  nitric  and  muriatic  acids,  its  be- 
coming charred  and  then  growing  rapidly 
white  before  the  flame  of  the  blow-pipe,  a 
bulky  ash  remaining,  which  shows  alkaline 
reaction,  effervesces  in  a dilute  acid,  and  con- 
sists of  a mixture  of  oxide  of  calcium  and  car- 
bonate of  lime. 

Renal  calculi  of  the  lithic  oxide. — The  lithic, 
uric,  or  xanihic  oxide  has  not,  so  far  as  we 
know,  presented  itself  as  the  subject  of  ob- 
servation in  the  shape  of  a concretion  voided 
directly  from  the  kidney.  Dr.  Marcet  how- 
ever met  with  it  in  the  kidney  after  death, 
and  a large  calculus  of  the  same  substance, 
extracted  from  the  bladder  by  Professor  Lan- 
genbeck  of  Gottingen,  has  recently  been 
analyzed  by  the  distinguished  chemists  Liebig 
and  Woehler.  It  is  so  rare  that  it  can  only 
be  regarded  as  matter  of  curiosity.  In  its 
chemical  qualities  this  substance  agrees  in 
many  particulars  with  lithic  acid.  It  has 
been  shown,  however,  to  be  essentially 
different.  It  forms  a yellow  solution  in.  hot 
nitric  acid,  which  becomes  of  a reddish  tint 
when  neutralized  by  potash.  Before  the 
blow-pipe  it  decrepitates,  gives  out  a very 
peculiar  odour,  and  leaves  a slight  ash 
behind. 

Renal  calculi  of  cystine. — The  number  of 
cases  in  which  the  peculiar  animal  product 
called  cystic  oxide  or  cystine  has  been  seen  as 
the  constituent  matter  of  renal  calculus  or 
gravel,  and  has  either  been  traced  or  taken 
immediately  from  the  kidney,  far  exceeds 
those  in  which  it  has  been  extracted  from  the 
bladder  by  operation  or  after  death.  The  spe- 
cimens examined  have  all  been  remarkably 
pure  ; oidy  two  instances  indeed  are  on  record 
in  which  the  cystic  diathesis  appears  to  have 
been  followed  by  any  other,  and  in  both  of 
these  instances  this  was  the  lithic. 

The  treatment  of  the  state  of  system  along 
with  which  cystine  is  deposited  in  the  kidney 
is  somewhat  doubtful.  Dr.  Prout  expresses 
an  unfavourable  opinion  of  this  form  of  com- 
plaint, from  the  circumstance  of  its  having 
very  generally  been  encountered  in  alliance 
with  diseased  kidney  and  as  an  hereditary 
malady.  In  the  earlier  stages  of  diathesis,  it 
is  probable  that  the  antiphlogistic  plan  and 
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the  alkalis  administered  cautiously,  would 
give  the  greatest  chance  of  relief.  When  it 
occurs  in  conjunction  with  an  irritable  state 
of  the  system,  however,  an  opposite  course 
should  be  pursued.  In  the  case  in  which  the 
writer  detected  cystine  in  the  urine,  the  indi- 
vidual was  of  an  excitable  habit  of  body,  and 
alkaline  medicines,  though  they  relieved  the 
acidity  of  stomach  under  which  he  often  la- 
boured, never  failed  to  aggravate  the  general 
constitutional  malady.  The  muriatic  acid,  on 
the  contrary,  united  with  light  tonics  and  ano- 
dynes, especially  the  hyoscyamus,  always 
proved  serviceable. 

Dr.  Wollaston  called  cystine  by  the  name 
of  cystic  oxide,  from  its  resembling  certain 
metallic  oxides  in  being  alike  soluble  in  acids 
and  alkalis.  Cystine  is  in  fact  distinguished 
chemically  by  its  solubility  in  the  dilute  nitric, 
muriatic,  sulphuric,  oxalic,  and  phosphoric 
acids,  as  also  in  caustic  ammonia,  potash  and 
soda,  and  in  the  carbonates  of  the  two  latter 
alkalis.  But  the  acetic,  tartaric,  and  citric 
acids,  and  the  carbonate  of  ammonia,  not  only 
do  not  take  it  up,  but  even  throw  it  down 
from  its  states  of  solution.  Before  the  blow- 
pipe it  emits  a very  fetid  and  characteristic 
odour,  and  is  entirely  consumed.  When  we 
find  a concretion  that  dissolves  indifferently 
in  dilute  muriatic  acid  and  in  a solution  of 
carbonate  of  potash,  we  may  be  certain  that 
we  have  a specimen  of  cystine  under  exami- 
nation. 

Renal  calculi  of  the  phosphates. — When  we 
take  into  account  the  numerous  cases  in  which 
we  observe  the  urine  depositing  the  ammonia- 
phosphate  of  magnesia  and  the  phosphate  of 
lime,  we  cannot  but  be  surprised  that  the 
phosphates  in  the  shape  of  gravel  should  so 
seldom  be  encountered.  Although  among 
the  most  common  of  the  matters  composing 
the  outer  layers  of  calculi  that  have  remained 
long  within  the  body,  it  is  quite  certain  that 
scarcely  any  substance  more  rareljr  constitutes 
the  nucleus  of  these  concretions  than  the 
triple  phosphate  of  ammonia  and  magnesia  or 
the  phosphates  of  lime.  The  crystals  of  the 
triple  phosphate,  indeed,  at  all  times  show 
but  little  disposition  to  cohere  so  as  to  form  a 
cluster.  Even  when  forming  on  the  lower 
surface  of  a urinary  film  they  always  drop 
away  and  subside  to  the  bottom  singly.  The 
phosphate  of  lime  too  precipitated  from  a 
state  of  solution  shows  itself  as  one  of  those 
dry  unplastic  powders  which  are  very  little  apt 
to  coalesce  into  a mass.  Besides,  with  the  phos- 
phatic  state  of  the  urine  we  have  generally  so 
free  an  action  of  the  kidney,  that  any  parti- 
cles accidentally  deposited,  are  almost  cer- 
tainly washed  away  immediately,  as  shown  by 
the  whey-like,  semi-opalescent  urine  which 
so  commonly  accompanies  the  diathesis.  Far- 
ther, the  phosphatic  diathesis  cannot  in  gene- 
ral well  be  held  the  sign  of  an  original  mor- 
bid state  of  the  kidney  ; it  is  very  commonly 
the  consequence  and  termination  of  other 
faulty  conditions  of  that  organ  ; when  deposi- 
tion docs  take  place  during  its  existence,  this 


most  commonly  happens  upon  nuclei  already 
provided. 

Nevertheless,  exaggerated  states  of  the 
phosphatic  diathesis  are  occasionally  followed 
by  depositions  within  the  kidney,  either  of 
the  ammonia-phosphate  of  magnesia,  of  the 
phosphate  of  lime,  or  of  these  tw  o salts  simul- 
taneously. In  the  first  instance  the  concre- 
tion consists  of  an  aggregation  of  very  wrhite 
shining  crystals  of  a cubical  shape,  with  some- 
thing of  a pearly  lustre  ; in  the  second,  of 
small  rounded  masses  of  a white  or  dirty  white 
colour,  smooth  or  polished  on  the  surface,  and 
of  a dull  chalky  fracture ; and  in  the  third,  of 
a mixture  of  glistering  particles,  and  a lustre- 
less amorphous  powder. 

The  ammonia-magnesian  phosphatic  gravel 
is  readily  distinguished  by  the  odour  of  am- 
monia it  gives  off  when  digested  in  liquor  po- 
tassae,  and  by  its  ready  solubility  in  dilute 
nitric  acid,  from  which  it  is  again  precipitated 
in  its  characteristic  w'hite  glistening  crystals 
on  the  addition  of  an  alkali.  Under  the  blow- 
pipe this  substance  exhales  the  odour  of  am- 
monia, and  at  length  melts  with  difficulty. 
The  phosphate  of  lime,  again,  is  distinguished 
chemically  by  its  infusibility  before  the  flame 
of  the  blow-pipe.  It  dissolves  readily  in  mu- 
riatic acid,  however,  without  effervescence, 
and  is  precipitated  again  in  the  form  of  an  im- 
palpable white  powder  on  the  addition  of  an 
alkali.  These  two  substances  often  occur  as- 
sociated, probably  not  in  chemical  combina- 
tion, but  simply  intermixed.  We  are  not  aware 
that  they  have  in  this  state  been  detected 
composing  renal  concretions  or  calculous  nu- 
clei. But  they  certainly  form  the  outer  lami- 
nae of  a very  considerable  proportion  of  all 
the  calculi,  especially  of  all  the  large  calculi 
that  exist.  The  compound  is  chemically  dis- 
tinguished by  its  ready  fusibility  before  the 
blow-pipe.  It  also  dissolves  completely  in 
dilute  muriatic  acid.  From  this  solution  the 
lime  is  precipitated  by  the  addition  of  oxalate 
of  ammonia ; the  magnesia  afterwards  falls 
before  solution  of  ammonia. 
i Renal  fibrinous  concretions.- — Calculous  de- 
positions in  the  kidney,  and  the  passage  of 
these  substances  along  the  ureter,  often  give 
rise  to  the  discharge  of  blood  with  the  urine. 
Sometimes  the  blood  comes  away  in  the  shape 
of  small  clots  with  gritty  matter  adhering  to 
their  surface.  What  has  been  called  the  fibri- 
nous calculus  is  probably  formed  from  one  of 
these  clots  detained  in  the  urinary  passages, 
and  washed  in  a considerable  measure  free 
from  the  colouring  matter.  Various  other 
pathological  states  of  the  urinary  organs  are 
attended  with  the  effusion  of  blood,  and  one 
of  these  may  give  rise  to  the  clot  which  be- 
comes condensed,  and  washed,  and  moulded 
into  the  form  of  a calculus.  The  fibrinous 
calculus  described  by  Dr.  Marcet,  resembled 
yellow  wax  in  colour  and  consistence.  Its 
structure  was  fibrous,  and  it  was  somewhat 
elastic.  Its  chemical  qualities  were  those  of 
fibrine  : it  was  soluble  in  caustic  potash,  from 
which  it  could  be  precipitated  by  the  addition. 
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of  a mineral  acid.  It  was  also  soluble  in  acetic 
acid  with  the  assistance  of  heat,  and  was  pre- 
cipitated by  means  of  the  ferrocyanate  of  pot- 
ash. Sir  B.  C.  Brodie  is  the  only  other  prac- 
titioner who  seems  to  have  met'with  this  pe- 
culiar calculus  subsequently  to  Dr.  Marcet. 
It  was  found  in  the  bladder  after  death  in  a 
case  where  no  affection  of  the  organ  had  been 
suspected.  It  was  of  an  oval  shape,  about 
the  size  of  a horse-bean,  yellow,  semitranspa- 
rent, not  very  unlike  amber  in  appearance, 
but  less  hard.  Soft  masses  of  this  kind,  coated 
with  a calculous  crust,  have  been  occasionally 
removed  from  the  bladder  by  the  operation  of 
lithotomy.  This  sort  of  deposit  also  takes 
place  on  abnormal  growths,  from  the  bladder, 
and  sometimes  on  the  internal  cicatrix  left 
after  lithotomy. 

There  is  yet  another  form  of  concretion, 
very  lately  described  by  Dr.  Hodgkin,  which 
can  scarcely  be  called  urinary,  although  it  was 
taken  from  the  bladder  of  a boy  after  death  ; 
its  presence,  owing  to  its  peculiar  constitution, 
not  having  been  satisfactorily  ascertainable  by 
sounding  during  life,  although  all  the  symptoms 
of  stone  in  the  bladder  were  manifest.  This 
concretion,  instead  of  being  hard  and  stony 
like  calculi  in  general,  consisted  of  a series  of 
concentric  layers  of  a white  elastic  substance, 
apparently  like  cheese  or  coagulated  albumen, 
containing  between  each  of  them  a thinner 
layer  of  very  friable  earthy  matter,  probably 
phosphate  of  lime,  though  this  is  not  stated. 
When  struck  by  the  sound,  this  mass  of  course 
gave  no  other  sensation  than  is  communicated 
by  the  lining  membrane  of  the  bladder.  It 
was  in  all  likelihood,  as  stated  by  Dr.  Hodg- 
kin, the  product  of  a morbid  state  of  the  urine, 
which  must  have  contained,  at  different  times, 
portions  of  the  fibrinous  matter  of  the  blood. 
A nucleus  of  this  must  have  been  formed  in 
the  first  instance,  accidentally  ; the  irritation 
engendered  by  the  presence  of  the  foreign 
body  in  the  bladder  caused  the  elaboration  in 
extra  quantity  of  the  phosphates  which  were 
deposited  on  the  nucleus  ; then  came  a re- 
newal of  the  albuminous  state  of  the  urine 
with  the  envelopment  of  the  phosphatic  layer 
by  a stratum  of  coagulum,  and  so  on.  There 
were  two  of  these  stones  in  the  bladder,  each 
about  the  size  and  shape  of  a pigeon’s  egg  '. 

Brugnatelli,  in  his  Litologia  Umana,  speaks 
of  two  calculi,  the  outer  laminae  of  which  con- 
sisted of  a semi  opaque  horny  substance,  a 
line  in  thickness,  smooth  and  polished  on  its 
surface,  and  fibrous  in  its  structure.  This 
substance  burned  with  the  odour  of  horn 
when  thrown  on  hot  coals,  and  was  probably 
of  the  nature  of  albumen.  He  also  describes 
and  gives  a figure  of  what  he  calls  a calculus 
of  crystallized  albuminous  matter,  probably  a 
specimen  of  the  cystic  oxide  calculus.  When 
broken,  the  fragments  were  transparent  and 
amber-coloured.  It  contained  no  nucleus. 

V tsical  calculi.-  —Small  stones  either  imme- 
diately or  soon  after  their  arrival  in  the  blad- 

1 Guy’s  Hospital  Reports,  vol.  ii.  p.  266. 


der  are  frequently  carried  out  from  that  viscu3 
by  the  gush  of  the  urine.  But  from  a variety 
of  circumstances,  the  concretion  is  apt  to 
lodge  in  the  bladder,  and  then,  in  virtue  of 
the  ordinary  laws  of  chemical  attraction,  it 
begins  to  grow  by  having  fresh  matter  depo- 
sited upon  it,  and  very  speedily  acquires  such 
dimensions,  that  it  can  by  no  possibility  be 
discharged  through  the  natural  passages. 

I he  calm  that  follows  the  escape  of  a renal 
calculus  from  the  ureter  into  the  bladder  is 
deceitful  and  may  impose  upon  the  patient, 
but  it  ought  not  to  lull  his  medical  adviser 
into  a false  security,  the  evil  of  which  is  so 
serious  that  one  is  almost  tempted  to  regret 
this  temporary  relief.  Did  the  pain  continue, 
efforts  to  secure  the  onward  progress  or  the 
dissolution  of  the  stone  would  not  be  remitted, 
and  these  in  the  great  majority  of  instances 
would  prove  successful ; where  they  failed, 
the  bladder  would  be  searched,  and  the  nu- 
cleus being  seized  with  a proper  instrument, 
would  be  crushed  and  extracted  without  any 
suffering  worth  speaking  of. 

As  a preparation  for  its  expulsion  through 
the  natural  passage,  a large  bougie  may  be 
introduced  from  day  to  day  for  a short  time  ; 
the  urine  increased  by  diluents  being  then 
allowed  to  accumulate,  when  the  desire  be- 
comes urgent,  the  concretion  may  often  be 
discharged  in  the  full  flow  that  follows  the 
withdrawal  of  the  bougie.  This  event  may 
also  be  favoured  by  the  position  which  the 
patient  is  directed  to  take  for  this  purpose, 
such  as  leaning  forward,  or  resting  on  the 
hands  and  knees,  &e. 

The  treatment  should  therefore  be  perse- 
vered in,  and  if  at  the  end  of  a week  or  ten 
days  the  concretion  be  not  voided,  an  explo- 
ration should  be  made  in  order  to  its  extrac- 
tion. 

If  the  foreign  body  be  not  removed,  it  be- 
comes a centre  for  the  precipitation  of  the 
less  soluble  constituents  of  the  urine,  whereby 
it  increases  in  size,  and  sooner  or  later  inevit- 
ably  proves  such  a source  of  suffering  that 
life  becomes  a burden. 

This  deposition  takes  place  also  on  foreign 
bodies  of  a different  kind  that  find  their  way, 
no  matter  by  what  means,  into  the  bladder. 
Thus  a bodkin  or  needle,  a hair  pin,  a large 
corking  pin,  an  ivory  tooth-pick,  a hazel-nut, 
teeth,  a piece  of  tobacco-pipe,  the  stems  of 
plants,  part  of  a bougie,  fuetal  bones,  masses 
of  hair,  clots  of  blood,  growths  from  the  in- 
side of  the  bladder,  &c.,  &c.,  have  severally 
been  found  in  the  centres  of  calculi,  which 
had  either  been  voided,  extracted  by  an  ope- 
ration, or  discovered  after  death. 

When  the  surgeon’s  efforts  prove  unsuc- 
cessful, and  the  stone  is  retained  in  the 
bladder,  its  presence  gives  rise  to  a train 
of  symptoms,  which,  together  with  their 
treatment,  will  be  described  in  the  articles 
Lithotomy  and  Lithotrity. 

Bibi.iograpiiy..  Kculmnn,  Dc  Calculis  corporis 
huinani.  Zurich,  1565.  Ferrand , Dc  Ncpliritidis  ct 
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Litliiasis  causis  et  curatione,  ex  Graecis  aliisque  col- 
lectis.  Paris,  1570.  Boscius,  De  Lapidibus  qui  nas- 
cuntur  in  corpore  humano,  praecipue  renibns  ac 
vesica, etipsorum  curatione.  Ingolstadt,  1580.  Wecker, 
De  Lithiasi.  Bale,  1592.  Mockius , De  Causis  Con- 
cretiouis  et  Dissolutionis,  tam  extern®  quain  interna;, 
corporis  humani.  De  Lithiasi,  sen  Morbo  Calculoso. 
Fribourg,  1596  and  1614.  Schenk , Lithogenesia. 
Francfort,  1608.  Hioschchilt,  De  Calculorum  Gene- 
rationc.  Bale,  1616.  Van  Helmont,  De  Lithiasi,  in 
Op.  Omn.  Schobinger , Lithologia  Medica.  Bale, 
1637.  Rolfink,  De  Generatione  Calcul.,  signis  et 
remediis.  Jena,  1663.  Schneider,  De  Calculo. 
Wittembcrg,  1650.  Borrichius , De  Lap.  Generatione. 
Ferrara,  1687.  Faschius,  Historia  et  curatio  Cal- 
culorum human.  Jena,  1676.  Mezger,  Scrutinium 
Lithog.,  a work  chiefly  on  Biliary  Calculi.  Tu- 
bingen, 1683.  Koenig,  Lithol.  human®  specimen. 
Vienna,  1689  & 1696.  Boerhaave,  Praelect.  De  Cal- 
culo. Gottingen,  1752.  Vidal,  Traite  sur  la  pro- 
duction des  Pierres  dans  le  corps  humain.  Chamberi, 
1723.  Tenon,  Recherches  sur  la  nature  des  Pierres 
do  corps  humain,  in  Mem.  de  l’Acad.  1764.  Vicq. 
D'Azyr,  Obs.  sur  les  Concretions  animales  en  Mem. 
de  TAcad.  Rov.  de  Med.  1779,  1780,  and  1781. 
Estrade , Memoire  sur  la  maniere  dont  se  forment 
les  Pierres  dans  lc  corps  humain  et  sur  les  moyens 
de  les  dissoudre.  Martinique,  1790,  Fonrcroy,  Sur 
le  nombre,  la  nature  et  les  caracteres  des  Calculs, 
&.c.  in  the  Annalcs  du  Musee.  Paris,  1802.  Marcet, 
Essay  on  the  chemical  history  and  medical  treatment 
of  Calculous  Disorders.  London,  1817.  Henry,  On 
Urinary  Concretions  in  the  Med.  Chir.  Transactions, 
vol.  x.  p.  123.  Volkel,  De  forrnatione  Calculor. 
Breslau,  1822.  C male's  statistical  work  on  Calcu- 
lous Diseases,  and  Willis. 

(R.  Willis.) 

CALLUS.  The  organic  substance  effused 
between  the  extremities  of  fractured  bones, 
and  by  means  of  which  they  become  solidly 
united.  The  process  of  its  formation  will 
be  described  under  the  head  of  Fracture. 

CALOMEL,  ( hydrargyri  chloridum,  vel 
protochlondnm ) is  a compound  of  metallic 
mercury  with  one  equivalent  of  chlorine,  and 
is  usually  met  with  in  the  form  of  a ponderous 
yellowish  white  powder,  of  a feebly  nauseous 
smell  and  taste.  It  may  truly  be  styled  the 
most  important  preparation  of  mercury  ; and 
indeed  there  is  scarcely  any  medicine  which 
equals  it  in  the  mildness  yet  activity  and  cer- 
tainty of  its  operation,  and  which  is  capable 
in  various  doses  and  combinations  of  ful- 
filling so  many  and  so  important  therapeu- 
tical indications.  Its  general  influence  on 
the  economy  is  that  of  a most  energetic 
evacuant  and  antiphlogistic ; increasing  all 
the  secretions,  and  lowering  the  circulation 
and  nervous  energy.  In  surgical  practice  it 
is  available  as  a purgative  ; as  a remedy  for 
inflammation,  acute  and  chronic  ; as  an  anti- 
svphilitic ; and  as  a local  application : on 
these  respective  uses  we  must  speak  some- 
what in  detail. 

As  a purgative,  calomel  is  seldom  em- 
ployed amiss,  when  inflammation  has  to  be 
combated  or  prevented  in  vigorous  constitu- 
tions. But  the  cases  in  which  its  good 
effects  are  most  prominently  displayed  are 
those  of  cachectic  inflammations  accompanied 
with  a vitiated  state  of  the  abdominal  secre- 
tions ; as  for  instance  in  many  cases  of 


scrofula — in  inflamed  and  irritable  ulcers  aris- 
ing in  bloated  habits — in  erysipelas,  carbuncle, 
whitlow,  boils,  and  other  lesions  of  the  skin 
— and  in  cases  where  slight  injuries  seem 
likely  to  originate  spreading  inflammations, 
or  tetanus.  The  dose  as  a purgative  is  from 
two  to  six  grains,  which  may  sometimes  be 
combined  with  a fourth  or  half-a-grain  of 
tartar  emetic,  or  with  three  or  four  grains  of 
James’s  powder,  to  aid  in  lowering  the  pulse 
and  restoring  the  secretions  of  the  skin  ; or 
with  a fewr  grains  of  camphor,  or  extract  of 
henbane,  or  a small  quantity  of  opium,  when 
the  pulse  is  feeble,  or  there  is  much  nervous 
irritability.  In  either  case  the  calomel  should 
be  followed  after  a short  interval  by  an 
aperient  draught.  As  a general  rule,  the 
dose  may  be  repeated  as  long  as  the  condition 
of  the  patient,  and  the  aspect  of  the  stools  con- 
tinue to  improve  under  its  use  ; recollecting, 
however,  that  the  continued  employment  of 
calomel  is  of  itself  sufficient  to  render  the 
stools  green  and  slimy  : and  bearing  in  mind 
the  practical  caution  of  Dr.  Armstrong,  that 
after  the  skin  of  a child  has  become  cool  and 
perspirable  it  cannot  be  continued  freely 
without  hazard  of  violent  salivation. 

The  experiments  of  Mr.  Annesley  have 
given  rise  to  the  theory  that  large  doses  of 
calomel  diminish,  whilst  small  doses  increase, 
the  vascularity  and  irritability  of  the  stomach. 
At  all  events  ten  or  twenty  grains  (with  or 
without  a grain  or  two  of  opium)  will  some- 
times be  found  to  check  obstinate  vomiting, 
whether  arising  from  inflammation  within  the 
abdomen,  or  from  that  state  of  constitutional 
disturbance  which  Mr.  Travers  terms  “pro- 
stration with  excitement ,”  and  which  frequently 
succeeds  violent  injuries,  especially  burns. 

The  employment  of  calomel,  so  as  to  affect 
the  system  as  an  antagonist  to  inflammation 
in  general,  is  quite  of  modern  date.  It  seems 
to  have  been  first  publicly  advocated  in  this 
country  in  1785  by  Dr.  Hamilton,  who,  from 
a consideration  of  its  known  efficacy  in 
hepatitis  and  certain  forms  of  ophthalmia,  was 
induced  to  extend  its  use  to  other  inflammations 
likewise  ; and  as  the  practice  has  received  the 
favorable  suffrages  of  almost  every  succeeding 
writer  of  authority,  it  has  now  become  univer- 
sal. How  or  why  its  beneficial  effects  are  pro- 
duced, it  were  vain  to  inquire.  Dr.  Farre  ad- 
vanced the  theory,  that  the  action  of  mercury  is 
one  which  essentially  weakens  the  adhesion  of 
parts  ; and  this,  although  by  no  means  receiva- 
ble as  an  explanation  of  the  cause,  is  still  a sort 
of  key  to  its  practical  application.  For  the 
inflammations  in  w'hich  calomel  is  most  ser- 
viceable are  those  which  tend  to  produce 
adhesion  or  effusion  of  organizable  lymph, 
whether  on  the  surface  of  a serous  membrane, 
as  the  iris  or  peritonteum,  or  in  the  interstices 
of  an  organ,  as  the  lungs  or  testicle.  And  in 
these  cases  it  seems  capable  (when  adminis- 
tered with  proper  adjuvants)  not  only  of  ex- 
tinguishing the  diseased  action  of  the  capil- 
laries, but  also  of  causing  absorption  of  the 
matters  effused,  and  restoring  the  part  to  its 
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healthy  structure.  On  the  other  hand,  in 
the  inflammation  of  mucous  and  synovial  sur- 
faces, its  efficacy  is  by  no  means  so  decided  ; 
it  is  unquestionably  useful  as  a general 
antiphlogistic,  but  cannot  be  depended  upon 
to  work  out  the  cure.  Again,  there  are  some 
inflammatory  cases  in  which  it  is  positively 
injurious,  if  exhibited  in  greater  quantities 
than  is  necessary  to  evacuate  and  improve 
the  abdominal  secretions.  We  may  adduce 
as  examples,  hospital  gangrene,  phagedenic 
venereal  sores,  malignant  tumours,  and  other 
diseases  tending  to  rapid  suppuration  or  ul- 
ceration' ; processes  for  the  repair  of  which 
the  adhesive  inflammation  is,  as  Dr.  Farre 
observes,  above  all  things  necessary.  The 
utility  of  calomel  may  depend  also  on  the 
specific  nature  of  the  inflammation  ; thus  it  is 
the  sine  qua  non  in  syphilitic,  but  prejudicial 
in  gouty  iritis.  Much  also  depends  on  the 
powers  of  the  constitution ; thus  it  must 
always  be  administered  with  caution  to  the 
scrofulous,  and  in  chronic  cystitis  it  may,  ac- 
cording to  Brodie,  be  cautiously  tried  if  the 
strength  is  unimpaired  and  the  urine  still 
acid,  but  not  if  the  patient  is  effete  with  age 
and  debility.  The  diseases  of  the  eye  afford 
a good  illustration  of  these  remarks.  In  iritis, 
and  in  inflammation  and  deposition  of  lymph 
between  the  layers  of  the  cornea,  the  curative 
effects  of  calomel  are  unquestionable.  In 
gonorrhoeal  ophthalmia  it  no  doubt  aids  in 
removing  the  acute  stage  of  the  inflammation, 
but  is  not  to  be  expected  to  complete  the 
cure.  Lastly  in  onyx,  and  strumous  ulcera- 
tion, it  is  positively  injurious,  if  given  so  as 
to  affect  the  system. 

But  when  speaking  of  calomel  as  a remedy 
for  acute  inflammation,  it  is  by  no  means  to 
be  understood  as  a substitute  for  blood-letting. 
The  prospect  of  relief  from  calomel  must 
never  deter  the  practitioner  from  bleeding 
when  the  pulse  and  the  state  of  the  disease 
demand  it.  In  such  a case  the  calomel  is  a 
secondary  agent ; it  will  expedite  the  cure, 
shorten  convalescence,  and  may  prevent  the 
necessity  of  a second  bleeding,  but  must  not 
supersede  its  primary  employment.  In  fact, 
not  only  in  many  cases  will  the  calomel  be 
unable  to  affect  the  system  unless  preceded 
by  bleeding,  but  there  is  no  small  ground  for 
believing,  (as  some  English  authors  contended 
thirty  years  ago,  and  some  foreigners  do  still,) 
that  mercury  accumulated  in  the  system 
during  acute  inflammation  will  but  hasten 
suppuration  and  ulceration  if  other  anti- 
phlogistic means  be  neglected — a fact  which 
used  formerly  to  be  but  too  lamentably 
evidenced  in  the  treatment  of  inflamed  pri- 
mary venereal  ulcers  and  bubo5. 

1 Mr.  Malcolmson,  in  his  paper  on  hepatitis  (Med. 
Chir.  Trans,  vol.  xxi.),  speaks  of  calomel  as  decidedly 
injurious  in  that  disease,  after  suppuration  lias  com- 
menced. 

2 There  is  one  modern  surgeon,  Mr.  Babington, 
who  has  advanced  opinions  directly  the  reverse  of 
those  here  stated.  He  says  that  mercury  will 
depress  arterial  action  with  no  less  certainty  than 
antimony  ; that  as  long  as  acute  inflammation  accom- 


On  the  other  hand  the  anti-inflammatory 
virtues  of  calomel  are  most  happily  displayed 
when  acute  inflammation  of  some  vital  organ 
is  lighted  up  in  a constitution  drained  of 
blood,  and  exhausted  by  privation  or  previous 
disease.  When  blanched  lips,  and  a rapid 
feeble  pulse  forbid  more  than  a very  sparing 
abstraction  of  blood  (if  any),  it  is  to  calomel, 
combined  with  opium,  that  the  practitioner 
must  look  for  aid. 

The  manner  in  which  calomel  is  adminis- 
tered in  inflammation  is  in  repeated  doses,  till 
the  mouth  begins  to  suffer  ; and  it  is  then  that 
the  disease  generally  begins  to  yield.  A slight 
affection  of  the  mouth  is  all  that  is  desirable. 
For  although  we  must  agree  with  Dr.  Elliot- 
son  that  it  is  better  that  one  patient  in  three 
should  be  violently  salivated  than  that  one  in 
three  should  be  lost,  yet  there  are  few  affec- 
tions which  create  so  much  immediate  suffer- 
ing, or  which  tend  in  the  future  so  materially 
to  impair  health,  comfort,  and  personal  ap- 
pearance, as  violent  ptyalism  : the  surgeon 
therefore  should  examine  the  mouth  at  every 
visit,  and  hold  his  hand  as  soon  as  the  calomel 
begins  to  tell  upon  the  disease  or  on  the  sys- 
tem. In  children,  salivation  is  neither  very 
easily,  nor  very  safely  produced  ; copious 
green  stools  are  an  equivalent  ; and  in  more 
than  one  instance  has  a fatal  enteritis  been  the 
consequence  of  pushing  the  calomel  recklessly 
after  their  appearance. 

The  dose,  and  frequency  of  its  repetition, 
must  be  proportioned  to  the  urgency  of  the 
case.  In  exceedingly  rapid  diseases,  such  as 
acute  laryngitis,  scalds  of  the  glottis  through 
drinking  boiling  water,  puerperal  peritonitis, 
and  acute  tetanus,  ten  or  twenty  grains  are 
sometimes  given  every  hour  or  two  ; although 
there  are  many  practitioners  who  believe  that 
it  would  act  quite  as  soon  in  more  moderate 
doses.  In  ordinary  acute  inflammations,  me- 
ningitis succeeding  injuries  of  the  head,  iri- 
tis, abdominal  inflammation  after  strangulated 
hernia,  testitis,  erysipelas  of  the  head,  and  so 
forth,  it  is  given  in  doses  of  from  one  to  five 
grains  at  intervals  of  from  one  to  eight  hours. 
If  the  patient  is  an  adult,  and  there  is  no 
cerebral  inflammation,  a fourth  or  half  a grain 
of  opium  may  be  added  if  it  tends  to  purge  ; 
and  this  combination  of  calomel  with  opium 
is  of  singular  service  when  acute  inflammation 
co-exists  with  great  debility ; or  when  the 
pulse  becomes  very  sharp  and  rapid  after 
bleedings.  A small  quantity  of  antimony  is 
a useful  addition  when  nausea  would  not  be 
injurious.  In  inflammations  of  a more  chronic 
grade,  or  cases  in  which  it  is  wished  to  excite 
absorption  of  thickening  or  lymph, — chronic 
testitis  for  instance,  it  may  be  given  in  doses 

panies  a phagedenic  sore,  mercury  will  never  occasion 
or  aggravate  sloughing;  that  it  may  be  used  either 
with  or  without  bleeding,  antimony,  &c.  quite  indif- 
ferently ; and  that  it  may  always  be  employed  in  the 
treatment  of  sloughing  sores  when  the  surface  is 
swelled,  and  the  margin  of  an  arterial  red  colour.  I 
believe  these  opinions  as  to  the  identity  of  the  opera- 
tion of  bleeding,  calomel,  and  antimony,  to  be  quite 
opposed  to  those  of  most  people  at  the  present  day. 
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of  from  two  to  four  grains  daily,  with  or  with- 
out opium.  In  such  cases  Ricord  recommends 
the  following  formula  : — 

“ Pilules  de  Calomel  composees. 

“ Calomel.  9j  ; Pulv.  Conii,  Saponis,  aa. 
9ij.  M.  fiant  pilulae  viginti  quatuor. — Dose, 
from  one  to  six  pills  daily.” 

Some  foreign  physicians  still  entertain  a 
horror  of  affecting  the  mouth  in  acute  inflam- 
mation, and  adminster  calomel  in  repeated 
doses  combined  with  purgatives.  Burdoch 
almost  idolizes  a combination  of  calomel  with 
nitre,  which  produces  free  purging  but  no 
salivation. 

There  is  a large  class  of  acute  inflamma- 
tions of  no  great  intensity  or  danger,  such  as 
gonorrhaea',  and  sundry  cases  of  erysipelas  and 
of  rheumatism  ; and  a still  larger  class  of 
chronic  affections  of  the  skin,  eye,  and  other 
parts,  in  which  calomel  is  highly  beneficial  as 
an  alterative : that  is,  when  given  so  as  to  pro- 
duce a silent  change  upon  the  system  ; to  ex- 
tinguish feverishness,  increase  and  rectify  the 
secretions,  equalize  the  circulation,  and  pro- 
mote absorption,  without  any  one  remarkable 
evacuation,  and  without  affecting  the  mouth. 
For  many  of  these  cases,  the  Plummer’s  pill  is 
very  popular  and  very  useful.  One  pill,  con- 
taining one  grain  of  calomel,  one  grain  of  the 
red  sulphuret  of  antimony,  and  two  grains  of 
guaiacum,  is  generally  administered  every 
night  at  bed-time. 

As  a means  of  mercurialising  the  system  for 
the  cure  of  primary  syphilis,  calomel  is  not 
very  frequently  employed,  because  of  its  ten- 
dency to  act  on  the  bowels  and  reduce  the 
strength.  But  many  practitioners  find  it  very 
useful  in  treating  soldiers,  railway-labourers, 
and  other  individuals  of  robust  habits,  whom 
the  milder  form  of  blue  pill  would  not  affect 
with  sufficient  quickness  and  energy.  It  is 
also  sometimes  given  in  very  small  doses  in 
the  congenital  syphilis  of  infants.  Of  its  utility 
in  acute  inflammations  connected  with  consti- 
tutional syphilis  and  in  small  alterative  doses 
in  some  forms  of  syphilitic  cachexy,  we  need 
not  speak  in  this  place. 

About  the  latter  end  of  the  last  century  a 
Mr.  Peter  Clare  recommended  calomel  to  be 
rubbed  on  the  inside  of  the  cheeks  as  a means 
of  affecting  the  system.  It  soon  salivates,  and 
unless  the  patient  swallows  his  saliva,  does  not 
purge.  But  although  not  without  its  advan- 
tages, this  method  has  fallen  into  utter  disuse. 
More  recently,  Biett  has  administered  it  in  a 
somewhat  similar  manner.  He  causes  from 
eight  to  twenty  grains  mixed  with  starch  to  be 
used  daily  as  snuff,  and  has  found  this  plan 
very  efficacious  in  tubercular  and  other  syphi- 
litic eruptions  on  the  skin. 

As  a local  application,  calomel  possesses 

1 Although  no  one  can  more  strongly  reprobate  the 
custom  of  salivating  gonorrhoeal  patients,  after  the 
manner  formerly  practised  in  the  Borough  hospitals, 
as  narrated  by  Sir  A.  Cooper  in  his  lectures,  still  I am 
sure  that  the  administration  of  one  or  two  grains  of 
calomel  every  night  is  a most  effectual  way  of  shorten- 
ing the  acuto  stage  of  gonorrhcca,  and  of  preventing 
protracted  chordec. 


stimulant  and  alterative  properties  resembling 
those  of  the  ammonio-chloride  or  white  pre- 
cipitate, but  milder. 

In  the  form  of  ointment,  made  with  one 
drachm  to  an  ounce  of  fresh  lard,  it  is  recom- 
mended by  Ricord  as  a dressing  for  primary 
venereal  sores  of  the  Hunterian  or  indurated 
character  ; it  is  also  useful  in  porrigo  favosa, 
prurigo  senilis,  impetigo,  eczema,  herpes  cir- 
cinatus,  sycosis,  lepra,  and  other  chronic  cuta- 
neous affections,  in  which  a mild  stimulant  is 
advisable.  Mr.  Pereira  says,  that  if  he  “ were 
required  to  name  a local  agent  pre-eminently 
useful  in  skin  diseases,  he  should  fix  on  this.” 
The  following  formula  is  recommended  by 
Scarpa  in  leucoma  : — 

“ fib  Tutias  pp.  3j  ; Aloes  Socot.  pulv.  gr.  ij  ; 
Calomel,  gr.  ij ; Adipis  Suillae  3 ft ; Misce  ; fiat 
unguentum.” 

In  the  form  of  powder,  its  applications  have 
been  manifold.  It  has  been  snuffed  up  the 
nostrils  with  benefit  in  ozena.  It  is  some- 
times mixed  with  finely  powdered  sugar,  and 
blown  into  the  eye,  to  cause  the  absorption  of 
nebulae  ; a coarse  practice,  and  not  a very 
safe  one.  Dr.  Fricke  recommends  it  to  be 
applied  to  the  eye  by  means  of  a hair  pencil 
one  in  twenty-four  hours,  in  cases  of  nebulae 
and  granular  conjunctiva.  He  says  that  it 
produces  very  slight  pain  of  no  long  duration, 
or  even  sometimes  a sensation  of  cold,  and  that 
it  greatly  diminishes  the  intolerance  of  light  in 
rheumatic  ophthalmia.  But  in  two  cases  it 
produced  very  disagreeable  results,  which,  as 
the  patients  were  taking  iodine  at  the  time, 
he  ascribes  to  the  formation  of  an  iodide  of 
mercury  in  the  eye.  Ricord  says  that  the 
venereal  eruption,  which  he  denominates  mu- 
cous tubercle , mucous  pustule  or  flat  pustule,  is 
speedily  removed  by  washing  the  parts  twice 
a day  with  solution  of  chloride  of  soda,  diluted 
so  as  to  cause  slight  smarting,  and  sprinkling 
them  afterwards  with  calomel.  In  croup,  and 
in  diphthente,  a peculiar  inflammation  of  the 
fauces  with  croupy  exudation,  calomel  has 
been  blown  upon  the  diseased  parts  to  stimu- 
late them  to  throw  off  the  false  membrane  ; 
but  with  no  very  good  results.  It  has  also 
been  used  for  the  same  purpose  in  a peculiar 
ulcerative  affection  of  the  skin,  resembling 
diptherite  in  its  characters,  and  epidemic  in 
some  parts  of  France. 

Mixed  with  honey,  calomel  has  been  used 
as  a gargle  in  venereal  sore  throat  ; and  sus- 
pended in  mucilage  has  been  injected  into  the 
urethra  in  gonorrhoea,  but  with  no  great  bene- 
fit. 

When  combined  with  lime-water  in  the 
proportion  of  a drachm  or  two  to  a pint, 
calomel  forms  the  lotto  nigra,  or  black  wash  ; 
an  admirable  soothing  cleansing  application 
for  venereal  sores,  and  irritable  or  cachectic 
ulcers  in  general. 

For  further  notices  respecting  the  modus 
operandi  and  employment  of  mercury  gene- 
rally, consult  the  articles  Inflammation, 
Mercury,  Salivation,  and  Syphilis. 

The  following  works  will  be  found  to  con- 
12 
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tain  almost  everything  known  respecting  the 
uses  of  calomel  in  modern  surgical  practice. 
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(Robert  Druitt.') 

CAMPHOR.  Caiifur,  Arab.  ; Kampfer, 
Ger.  ; Camphora,  Lat.  This  well-known  sub- 
stance is  the  product  of  many  members  of  the 
vegetable  kingdom.  It  is  contained  in  the  sas- 
safras, zedoary,  peppermint,  and  all  that  class 
of  aromatic  plants,  whose  pungency  is  suc- 
ceeded by  a sense  of  coolness  on  the  tongue. 
But  it  is  from  the  Laurus  camphora,  a native 
of  Sumatra,  that  it  is  obtained  in  quantities 
sufficient  for  the  purposes  of  commerce  and 
medicine. 

After  its  importation  it  is  purified  by  re- 
peated sublimations  ; and  when  it  reaches  the 
apothecary  in  its  finished  state,  is  in  the  form 
of  hemispherical  cakes,  white  and  translucent, 
crystalline  in  texture,  and  of  a peculiarly 
fragrant  smell  and  taste.  We  need  scarcely 
say  that  it  is  exceedingly  volatile  ; that  it 
is  very  sparingly  soluble  in  water,  but  that  it 
dissolves  very  readily  in  alcohol,  ether,  the 
fixed  and  volatile  oils,  and  the  strong  acids ; 
from  which,  however,  it  is  immediately  pre- 
cipitated by  the  addition  of  water.  More- 
over, when  distilled  with  strong  nitric  acid, 
it  is  converted  into  a peculiar  acid  called  the 
camphoric  ; and  when  distilled  with  argillaceous 
earth  it  is  converted  into  a peculiar  oil,  called 
oil  of  camphor  *.  But  the  terms  camphoric 

1 Bouillon- Lagrange.  Manuel  d’un  Coins  tic  G’lii- 
mic.  Paris,  1812.  tom.'ii.  p.  210.  Sec  also,  An.  de  Cb. 
vol.  iv.,  p.  180. 


acid  and  oil  of  camphor  have  both  been  im- 
properly applied  to  a mere  solution  of  camphor 
in  nitric  acid  ; a combination  which  has  cer- 
tain surgical  uses,  which  we  shall  mention 
presently. 

The  effects  of  camphor  on  the  animal 
economy  differ  very  much  according  to  the 
quantity  administered,  and  the  state  of  the 
recipient.  Sometimes  it  increases  vascular 
and  nervous  excitement,  and  sometimes  di- 
minishes them  ; and  some  doses  will  often 
produce  during  health  the  very  same  symp- 
toms which  other  doses  will  remove  in  dis- 
ease. 

Small  doses,  such  as  five  grains,  produce 
scarcely  any  effect  on  healthy  persons. 
Larger  doses,  such  as  fifteen  or  twenty  grains, 
have  been  found  by  repeated  experiments  to 
cause  fulness  and  rapidity  of  the  pulse,  flush- 
ing of  the  countenance,  brilliancy  of  the  eyes, 
and  mental  excitement  resembling  intoxica- 
tion ; the  urine  was  passed  frequently,  and 
with  a sensation  of  heat,  and  during  sleep 
there  were  frequent  erectiones  cum  emissione'. 
In  larger  doses  still,  such  as  two-scruples,  it  has 
been  known  to  cause  giddiness,  chilliness, 
languor,  and  confusion  of  intellect,  gradually 
passing  into  total  unconsciousness,  and  fol- 
lowed by  convulsive  fits  and  maniacal  frenzy'2. 

When  judiciously  administered  in  disease, 
we  find  it  capable  of  allaying  pain  and  spasm  ; 
but  its  principal  use  is  that  of  combating 
delirium,  convulsions,  and  excitement  of  the 
genitals,  the  very  symptoms,  which,  as  we 
have  just  shown,  it  is  most  liable  to  create  in 
healthy  persons.  If  therefore  its  action  re- 
quires to  be  named,  we  must  call  it,  not 
merely  stimulant  or  sedative,  but  rather  a 
perturbative  or  alterant  of  the  general  state  of 
the  nervous  system3.  And  in  this  respect  it 
resembles  the  oil  of  turpentine,  which  is  very 
nearly  allied  to  it  in  chemical  composition. 
For  this  latter  substance,  although  a powerful 
stimulant,  is  yet  capable  of  acting  as  a very 
valuablesedative,  when  properly  administered. 
When  camphor  is  taken  internally,  it  is  ab- 
sorbed into  the  blood,  its  odour  permeates 
all  the  tissues,  and  is  exhaled  from  the  lungs, 
and  it  frequently  causes  profuse  perspiration. 

Camphor  appears  to  be  administered  with 
most  benefit  when  nervous  derangement  ac- 
companies a depressed  state  of  vascular  action. 
In  tne  delirium  which  often  succeeds  severe 
injuries,  in  typhoid  fever  attending  gangrene, 
in  the  disease  arising  from  dissection  wounds, 
and  in  severe  cases  of  carbuncle  and  phlegmo- 
nous erysipelas,  the  surgeon  may  often  employ 
it  with  benefit.  A very  good  form  is  the  strong 
camjtkor  mixture  of  Dr.  Hooper,  made  by 
triturating  half  a drachm  of  it  with  a little 
magnesia  or  almond  confection,  and  adding 
six  fluid  ounces  of  water.  The  dose  is  one 

1 Lucas  Scudery,  M.D.  Arch.  Gen.  de  Med.  vol. 
xxi.,  p.  131. 

1 Alexander,  Phil.  Trans.  1767,  and  Experimental 
Essays,  Lond.  1768. 

3 Ratier,  Diet,  de  Med.  et  de  Chir.  Prat.  Paris, 
11530,  Art.  Camphre- 
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fluid  ounce  every  two  or  three  hours.  Of 
course  it  will  be  easy  to  add  ether,  opium,  or 
ammonia,  to  this  mixture,  or  to  substitute  de- 
coction of  hark  for  the  water  if  desirable. 
The  compound  tincture  of  camphor  of  the 
London  Pharmacopoeia,  each  drachm  of  which 
contains  a quarter  of  a grain  of  opium,  and 
rather  less  of  camphor,  is  a good  preparation 
for  children  after  severe  burns,  or  at  other 
times  when  they  require  cordials  and  opiates. 
Milk  is  an  excellent  vehicle  for  camphor, 
forming  with  it  a smooth  emulsion,  which 
does  not  spontaneously  separate1. 

In  neuralgia,  camphor  is  very  frequently 
employed  both  internally  and  locally,  but 
with  no  more  than  the  very  fickle  benefit 
derivable  from  many  other  medicines.  It  is 
also  sometimes  used  as  a remedy  for  chronic 
rheumatism,  and  to  assuage  the  pains  of  ve- 
nereal nodes.  It  may  be  given  internally  in 
combination  with  opium,  or  the  extracts  of 
henbane,  conium,  or  aconite  ; and  locally,  may 
be  applied  by  means  of  liniments  or  fumi- 
gations2. 

In  acute  gonorrhoea,  camphor  is  very  fre- 
quently resorted  to  in  order  to  prevent  pain- 
ful erections  and  ehordee.  And  its  employ- 
ment in  these  cases  is  an  excellent  illustration 
of  the  diversity  of  its  effects  in  different  doses, 
and  the  diversity  of  opinions  regarding  its 
value  as  a medicine.  It  is  a well-established 
fact,  that  a large  dose  will  often  cause  fre- 
quent and  scalding  micturition,  and  erections 
during  sleep.  Hence  some  authors  have 
declared  it  to  be  positively  injurious  in 
gonorrhoea.  On  the  other  hand  it  is  a mat- 
ter of  notoriety  that  it  occasionally  produces 
a perfectly  opposite  effect  on  the  genitals. 
During  the  time  that  the  cholera  was  pre- 
valent at  Paris,  many  persons  wore  camphor 
about  their  persons  as  a preventive,  and  con- 
tinually breathed  an  atmosphere  impregnated 
with  it ; and  it  was  a common  complaint 
amongst  those  who  did  so,  both  males  and 
females,  that  they  lost  both  inclination  and 
ability  for  carnal  indulgences.  M.  Guer- 
sent  also  states  that  camphor  refiners  are  very 
frequently  impotent3.  There  is,  therefore, 
no  reason  for  doubting  that  it  may  be  made 
to  exert  its  antiaphrodisiac  powers  in  gonor- 
rhoea. For  this  purpose  it  may  be  given  in 
doses  of  five  grains  at  bed-time,  combined 
with  small  doses  of  calomel,  James’s  powder, 
nitre,  or  extract  of  henbane,  according  to 
circumstances. 

Camphor  is  also  of  use  in  mitigating  the 
spasmodic  difficulty  of  micturition  and  pain 
at  the  neck  of  the  bladder,  which  are  some- 
times caused  by  blisters  of  cantharides  in  young 
irritable  subjects.  But  this  accident  is  by  no 
means  so  frequent  as  is  sometimes  represented ; 
and  it  may  be  got  rid  of  by  warm  anodyne  fo- 
mentations, and  warm  demulcent  drinks,  as  well 
as  by  camphor.  It  used  formerly  to  be  some- 

1  Cassils,  Ed.  Med.  Journ.  vol.  viii.  p.  123. 

2 Dupasquicr,  Rev.  Med.  182G,  vol.  ii.  p.  218. 

3 Guerscnt,  Diet,  de  Med.  Paris,  1834.  Art. 
Cutnphre. 


times  administered  internally,  or  sprinkled  on 
blisters  before  their  application,  as  a preven- 
tive of  strangury,  but  this  seems  to  be  perfectly 
useless. 

Camphor  has  also  been  found  of  some 
benefit  in  spasm  of  the  (Esophagus,  and  of  the 
sphincter  ani.  In  similar  cases  it  may  be 
administered  internally,  or  in  the  form  of 
enema,  composed  of  one  scruple  of  it,  with 
six  ounces  of  warm  milk. 

The  uses  of  camphor  as  a topical  remedy 
are  exceedingly  numerous.  When  applied 
to  inflamed  surfaces  in  a manner  that  permits 
of  its  evaporation,  it  acts  as  a refrigerant. 
A cerate  formed  by  dissolving  a scruple  of 
camphor  in  an  ounce  of  melted  spermaceti 
ointment,  is  a popular  and  highly  soothing 
application  to  slight  burns,  or  to  parts  that 
have  been  rendered  red  and  sore  by  exposure 
to  sun  or  wind  ; as  well  as  to  parts  excoriated 
by  friction  or  by  the  contact  of  irritating 
secretions.  The  ceratum  plumbi  compositum 
of  the  Pharmacopoeia,  an  admirable  defensa- 
tive  for  excoriated  surfaces,  contains  a small 
portion  of  it.  Dissolved  in  oil,  it  is  a fa- 
vourite remedj’-  with  some  surgeons  for  erysi- 
pelas. It  is  also  sometimes  mixed  with  flour, 
which  forms  a most  soothing  application  in 
the  last  named  malady. 

The  Camphor  mixture  of  the  Pharmacopoeia 
is  very  often  made  the  vehicle  of  other  reme- 
dies in  lotions,  collyria,  and  gargles,  but  it 
contains  so  small  a proportion  of  camphor 
that  it  can  add  but  little  to  their  efficacy. 
The  corrosive  sublimate  renders  it  turbid. 

Camphor  is  very  commonly  employed  as  a 
daily  wash  for  the  mouth,  or  as  atoothpowder, 
in  order  to  correct  a flabby  state  of  the 
gums,  or  unpleasant  odour  or  taste  in  the 
secretions  of  the  mouth  ; and  it  is  admirably 
adapted  for  this  purpose,  for  when  chewed,  it 
almost  invariably  renders  the  tongue  moist, 
and  produces  a considerable  flow  of  saliva 
with  a peculiar  sweetish  taste.  Nor  is  this  a 
matter  of  so  little  moment  as  a superficial 
thinker  might  deem  it,  for  on  the  one  hand 
the  secretions  of  a foul  mouth  with  rotten 
teeth  are  very  apt  to  disorder  the  stomach, 
and  ought,  therefore,  to  be  corrected  and 
removed  ; and  on  the  other  hand,  if  the 
secretions  of  the  mouth  are  vitiated  in  con- 
sequence of  disorder  of  the  stomach,  no  one 
of  any  experience  can  doubt  that  by  putting 
the  mouth  in  a comfortable  condition  the  ap- 
petite is  improved,  and  a healthful  disposition 
communicated  to  the  succeeding  portions  of 
the  alimentary  canal. 

In  relaxed  or  ulcerated  sore  throat,  or  loss 
of  voice,  camphor  is  sometimes  used  as  a 
stimulating  gargle,  which  may  be  made  by 
adding  the  spiritus  camphora;  to  water. 

Camphor  is  a leading  ingredient  in  many 
of  the  multifarious  specifics  for  toothache. 
It  may  be  used  as  a w'ash  made  with  the 
camphorated  spirit,  as  just  described  ; or  may 
be  made  into  a paste,  with  or  without  opium, 
by  means  of  alcohol,  to  fill  the  cavities  of 
carious  teeth  ; or  its  solution  in  alcohol,  or 
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oil  of  turpentine,  may  be  used  for  the  same 
purpose.  M.  Raspail,  who  seems  to  regard 
it  as  a kind  of  universal  panacea,  says  that  it 
is  sufficient  to  place  a fragment  on  the  affected 
tooth,  so  that  its  vapour  may  surround  it, 
to  quell  any  toothache.  In  facial  neuralgia 
and  cynanche,  the  pain  is  occasionally  assuaged 
by  chewing  camphor,  or  snuffing  it  up  the 
nostrils,  reduced  to  a very  fine  powder.  In 
similar  cases  M.  Raspail  recommends  it  to  be 
used  as  a cigar,  a few  lumps  of  it  being 
enclosed  in  a tube  of  paper,  through  which 
the  air  is  inspired1. 

Reduced  to  a fine  powder  it  is  sometimes 
sprinkled  thickly  on  the  surface  of  indolent 
and  sloughing  ulcers,  to  excite  their  vitality, 
and  to  neutralize  their  noisome  exhalations  ; 
but  for  either  purpose  it  is  much  less  efficient 
than  many  other  substances.  There  are  some 
cases  of  irritable  ulcers,  however,  which  re- 
quire a frequent  succession  of  mild  stimulat- 
ing applications,  and  which  it  might  occasion- 
ally benefit. 

It  has  been  said  to  possess  powers  as  a 
remedy  for  the  itch,  but  every  other  substance 
with  the  least  stimulating  property,  even 
brick-dust,  has  the  same.  It  may,  however, 
be  occasionally  of  service  as  a palliative,  if 
mixed  with  other  remedies,  to  allay  itching 
for  a time.  Some  French  surgeons  combine 
it  with  all  irritating  applications  in  the  treat- 
ment of  skin  disease. 

It  has  been  supposed  to  possess  the  faculty 
of  diminishing  excitement  of  the  breasts,  of 
moderating  their  vascular  action,  of  retarding 
the  secretion  of  milk,  and  consequently  of 
preventing  inflammation  of  the  breasts  in 
newly-delivered  women.  For  this  purpose 
it  is  sometimes  administered  internally,  some- 
times mixed  with  oil  or  yolk  of  egg,  and  ap- 
plied by  friction,  and  sometimes  merely  sus- 
pended in  a bag  between  the  breasts.  In 
either  case  its  efficacy  is  doubtful. 

Dissolved  in  strong  nitric  acid  it  has  been 
recommended  as  an  application  to  recent 
wounds  made  whilst  dissecting,  and  to  other 
poisoned  wounds,  in  order  to  destroy  both 
the  poison  and  the  surface  it  was  applied  to, 
and  so  effectually  to  prevent  it  from  con- 
taminating the  system.  It  has  also  been 
applied  to  phagedenic  ulcers  ; but  whether  it 
can  beneficially  modify  the  virtues  of  the 
acid  may  be  reasonably  doubted. 

Camphor  acts  as  a slight  stimulant  to  the 
skin  when  its  evaporation  is  prevented.  Thus 
the  solution  in  alcohol  or  strong  acetic  acid 
applied  to  a part,  and  covered  with  oiled 
silk,  produces  considerable  heat  and  redness, 
and  relieves  spasmodic  or  slight  inflammatory 
pain.  But  either  vehicle  will  do  nearly  as 
well  without  the  camphor.  The  solution  of 
camphor  in  vinegar  is  sometimes  mixed  with 
meal  into  a poultice  for  chronic  inflammatory 
swellings. 

Camphor  is  almost  invariably  combined 

1 Raspail  and  Bcllanger  de  Scnlis.  Bull,  dc  Therap. 
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with  such  liniments,  ointments,  and  other 
external  applications  as  are  intended  to  as- 
suage pain,  excite  absorption  of  thickening 
or  deposits,  remove  stiffness,  and  produce 
slight  irritation  of  the  skin.  Thus  it  enters 
into  the  composition  of  most  of  the  liniments 
in  the  Pharmacopoeia,  and  of  the  ceratum 
hydragyri  compositum,  the  celebrated  oint- 
ment of  Scott  for  chronic  affections  of  the 
joints. 

Camphor  seems  to  derive  its  extensive  em- 
ployment in  medicine  quite  as  much  from  its 
grateful  odour  as  from  its  real  virtues.  It 
must  be  considered  in  most  instances  rather 
as  an  adjuvant  than  as  the  prominent  ingre- 
dient in  our  prescriptions,  and  perhaps  not 
its  least  valuable  property  is,  that  the  patients 
are  generally  prepossessed  in  its  favour,  and 
convinced  of  its  efficacy. 

( Bobert  Druitt .) 

CANCER  (icapK Ivoq,  Gr.  literally  a crab; 
cancer,  Lat.  idem  ; cancer , Fr. ; krebs,  krebs- 
geschwur,  Ger.  ; krceftgezwel,  kankergezive/, 
Dutch  ; krdj'ta,  kruftskada,  Swed.  ; cancro,  can- 
c/iero,  Ital.  ; cancer,  cancro,  Span.)  The 
signification  of  the  word  Cancer  has  under- 
gone several  changes  since  its  introduction 
into  medical  language.  It  appears  to  have 
been  originally  applied  by  the  Romans  to  the 
conditions  termed  gangrene  and  sphacelus 
by  the  Greeks  ; while  the  term  carcinoma 
was  employed  to  designate  the  affection 
known  by  the  moderns  as  cancer  1 : at  a later 
period,  however,  authors  used  it  as  a synonym 
of  carcinoma  or  carcinos  (KapKivwpa,  napidvog.) 
It  could  serve  no  useful  purpose  to  inquire 
whether  the  fanciful  pathologists  of  early 
times  fixed  on  this  name  for  the  disease,  be- 
cause they  discovered  a resemblance  in  the 
tumour  and  surrounding  dilated  veins  to  the 
body  and  claws  of  the  crab  ; or  because  they 
actually  believed  that  an  animal  devoured  the 
ulcerating  parts  ; or  because,  as  some  will 
have  it,  they  simply  wished  to  convey  sym- 
bolically an  idea  of  the  loathsome  character 
of  the  complaint  : perhaps  all  three  considera- 
tions influenced  them  in  its  selection.  What- 
ever was  the  motive  in  thus  naming  it,  the 
affection  itself  was  at  first  presumed  to  be 
peculiar  to  the  mamma  ; but  in  proportion  as 
morbid  states  of  similar  character  were  found 
to  occur  in  other  parts,  they  were  included 
under  the  same  general  title.  Thus  we  find 
Paulus  ab  iEgina  defining  cancer,  a hard  ir- 
regular tumour,  with  or  without  an  ulcer, 
occurring  in  any  part  of  the  body,  but  most 
frequently  in  the  mamma 2.  Early  observers, 
struck  forcibly  by  the  difference  of  symptoms 
in  the  ulcerated  and  non-ulcerated  stages  of 
the  disease,  considered  it  expedient  to  mark 
this  by  a distinction  of  names  ; they  accor- 
dingly restricted  the  application  of  the  word 
cancer  to  the  former  state,  that  of  scirrhus 
to  the  latter.  By  a further  refinement  the 
scirrhous  stage  was  subdivided  into  two,  the 

1 Parr  in  voc.  2 Lib.  vi.  cap.  45. 
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simply  scirrhous,  and  the  occult  cancerous  1 ; 
the  supervention  of  pain  being  the  signal  for 
the  change  of  name.  More  modern  sys- 
tematists,  turning  the  word  carcinoma  from 
its  true  signification,  distinguish  it  from  cancer 
by  limiting  it  to  the  painful  scirrhus. 

Further,  the  extreme  similarity  of  some 
characters  of  the  morbid  product,  now  known 
as  encephaloid,  to  those  of  carcinoma,  led  to 
the  pretty  general  adoption  of  the  term  soft 
cancer  for  that  disease  ; a new  application  of 
the  word  subsequently  resisted  by  Abernethy 
and  Mr.  Wardrop  on  the  grounds  of  the 
equally  manifest  differences  subsisting  be- 
tween the  two  formations.  In  1812,  how- 
ever, a distinguished  French  pathologist, 
Bayle,  recognising  more  fully  than  his  pre- 
decessors the  fundamental  similarity  of  soft 
and  hard  cancer,  of  encephaloid  and  scirrhus, 
without  by  any  means  underating  the  im- 
portance of  their  individual  peculiarities, 
maintained  the  propriety  of  designating  them 
by  the  same  general  name.  Unfortunately 
he  marred  the  excellence  of  his  suggestion 
by  including  among  cancerous  diseases  all 
cutaneous  ulcerations  of  an  intractable  cha- 
racter : by  thus  grouping  under  the  head 
cancer,  affections  essentially  dissimilar,  though 
agreeing  in  a single  important  particular,  he 
contributed  materially  to  engender  the  un- 
certainty even  now  prevailing  in  France  re- 
garding the  application  of  the  term. 

To  our  countryman  the  late  Dr.  Young, 
therefore,  belongs  in  reality  the  merit  of 
having  been  the  first  to  unite  scirrhus 
( carcinoma  scirrhosum  ) and  encephaloid  ( car- 
cinoma spongiosum ) as  species  of  a genus 
cancer  or  carcinoma.  But  his  example  has 
been  very  slowly  followed.  English  writers, 
with  the  exception  of  Mr.  Travers,  more 
keenly  perceptive  of  the  differences  than  of 
the  analogies  of  these  products,  have  almost 
to  the  present  day  continued  to  define  cancer 
as  ulcerated  scirrhus,  and  separate  encephaloid 
completely  therefrom  under  the  title  of  fungus 
hsematodes.  Nevertheless  opinion  had  been 
silently  undergoing  a change  among  us  ; we 
had  been  gradually  learning  to  recognise  the 
practical  truth  and  importance  of  Dr.  Young’s 
nosological  arrangement,  when  Dr.  Carswell 
deprived  us  of  all  excuse  for  wavering  by 
satisfactorily  proving  its  justness. 

But  the  researches  of  Laennec,  Otto, 
Cruveilhier,  and  more  recently  of  Miiller, 
have  distinctly  established  the  close  alliance 
of  another  morbid  product,  originally  de- 
scribed by  the  first  named  of  these  patholo- 
gists under  the  title  of  colloid,  to  scirrhus 
and  encephaloid  : to  this  tissue,  therefore,  the 
generic  term  cancer,  as  we  shall  fully  show,  is 
equally  applicable. 

1 he  union  of  these  morbid  structures  into 
a distinct  class  is  not  a mere  nosological 
artifice  : it  is  manifest  that  the  formations,  to 

1 Hippocrates. 


which  we  propose  to  apply  the  generic  term 
cancer,  possess  characters  entitling  them  to 
be  grouped  together  and  separated  from  all 
others  to  which  the  frame  is  exposed.  They 
agree  anatomically,  for  they  are  all  composed 
ot  a containing  and  a contained  part  forming 
a combination  without  its  counterpart  in  the 
natural  structures  ; they  agree  chemically,  for 
they  are  all  distinguished  by  the  vast  pre- 
dominance of  albumen  in  their  composition ; 
they  agree  physiologically,  for  they  all  possess 
in  themselves  the  power  of  growth  and  of 
extension  by  continuity  of  tissue,  that  is,  of 
assimilating  to  their  proper  substance  the 
most  heterogeneous  materials — an  inherent 
tendency  to  destruction  and  the  power  of 
local  reproduction  ; they  agree  pathologically, 
for  they  all  tend  to  affect  simultaneously  or 
consecutively  various  organs  in  the  body,  and 
produce  that  depraved  state  of  the  constitu- 
tion known  as  the  cancerous  cachexia.  Their 
title  to  be  united  is  quite  as  strong  in  respect 
of  practical  medicine  and  surgery,  as  in 
respect  of  scientific  pathology,  a consideration 
of  the  very  highest  importance.  As  respects 
the  name  to  be  given  to  the  genus,  cancer  or 
carcinoma  is  clearly  the  best  ; to  limit  these 
terms  to  one  particular  tissue,  when  others 
possess  the  very  properties  on  account  of 
which  they  were  originally  employed,  is  a 
palpable  contradiction. 

Another  doctrine,  to  which  we  shall  refer 
elsewhere  in  the  course  of  this  article,  has 
been  advanced  with  regard  to  the  degree  of 
relationship  subsisting  between  these  ad- 
ventitious formations.  It  is  contended  by 
some  authors  that  although  each  of  them 
acquires  individual  peculiarities  with  the 
progress  of  development,  still  they  are  pri- 
marily not  merely  allied  growths,  but  actually 
one  and  the  same  morbid  structure.  With- 
out inquiring,  for  the  present,  into  the 
validity  of  this  hypothesis,  it  will  suffice  to 
state  here,  that  we  shall  describe  them  as 
distinct  productions ; and  thb  because  all 
observers  who  have  examined  them  in  their 
respective  stages  of  full  development — that 
is,  when  they  possess  their  individual  qualities 
in  the  highest  degree — have  noticed  such 
general  differences  of  appearance  and  of 
pathological  characters,  as  to  warrant  such 
separation.  It  would  be  unprofitably  trying 
the  reader’s  patience  to  enumerate  all  the 
peculiarities,  petty  or  important,  in  the  opin- 
ions of  Hodgkin,  Carswell,  Cruveilhier,  and 
Miiller,  leading  to  a difference  in  the  classifi- 
cation of  carcinomatous  tissues  adopted  by 
each.  These  peculiarities  will  gradually  ap- 
pear in  the  following  pages,  when  they  are  of 
such  importance,  either  practically  or  other- 
wise, as  to  demand  attention.  Without  fur- 
ther preamble,  therefore,  we  proceed  to  dis- 
play tabularly  the  method  according  to  which, 
as  apparently  best  in  accordance  with  the 
present  state  of  knowledge,  it  is  now  proposed 
to  treat  of  carcinoma  in  general. 
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Family.  | 

Class.  | 

Order.  I 

| Genus.  1 

Species. 

| Varieties. 

Synonyms  of  the  Species. 

Adventitious  Formations. 

Heterologous  Formations. 

Tissues. 

Cancer  or  Carcinoma. 

/ 

Encephaloid.  { 

' 

r 

Common  vase u -"I 

lar  sarcoma.  [ Abernethy. 

Mammary  sar-  I 
coma  ? ) 

Solanoid.  Recamier,  Zang. 

Nephroid.  Idem. 

Napiform.  Idem. 

Carcinoma  fasciculatum  vel  hya- 
linum.  Mueller. 

Fungus  hajmatodes.  Hey. 

Haimatode  Cancer.  Auct.GallJ 

. 

Spongy  or  ossivorous  tumour.  Ruysch. 
Valletta. 

Struma  fungosa  (testis).  Callisen. 
Spongoid  inflammation.  Burns. 
Milt-like  tumour.  Munro. 

Medullary  sarcoma.  Abernethy. 
Cerebriform  disease  or  cancer.  Laennec. 
Pulpy  testicle.  Baillie. 

Carcinus  spongiosus.  Good. 

Carcinoma  spongiosum.  Young. 
Fungoid  disease.  A.  Cooper,  Hodgkin. 
Medullary  fungus.  Maunoir,  Chelius. 
Acute  fungous  tumour.  C.  Bell. 
Medullary  cancer.  Travers. 
Cephaloma.  Hooper,  Carswell. 
Carcinoma  medullare.  Mueller. 

Soft  cancer.  Auct.  Var. 

r 

Scirrhus.  \( 

l: 

Pancreatic  sarcoma?  Aber- 
nethy. 

Sfia,  }**“»“• 

^ardaceous tissue.  Auct.  Gall. 
Carcinoma reticulare.  Mueller. 

Carcinomatous  sarcoma.  Abernethy. 
Carcinoma  scirrhosum.  Young. 
Scirrhous  cancer.  Travers. 

Scirrhoma.  Carswell. 

Carcinoma  simplex  vel  fi  brosum.  M ueller. 
Stone  cancer.  Auct.  Var. 

Colloid,  j 

Pultaceous  'J 

Peariy  alveolar  rCRU'rEILHIEB 
ditto.  ) 

Areolar  geiatiniform  cancer.  Cruveil- 
hier. 

Carcinoma  alveolare.  Mueller. 

Gum  cancer.  Hodgkin. 

It  will  be  seen  from  this  table  that  cancer 
is  synonymous  anatomice  with  adventitious 
heterologous  tissue.  The  fact  of  its  being  a 
tissue,  that  is,  of  its  possessing  structure, 
separates  it  unequivocally  as  a morbid  product 
from  others  belonging  to  the  same  class,  for 
example  pus  and  tubercle.  The  heterologous 
material  of  all  carcinomatous  formations  is 
organizable,  susceptible  of  vascular  develop- 
ment, and  hence  of  undergoing  all  the  changes 
of  increase  and  decay  consequent  on  such 
susceptibility.  The  importance  of  this  fea- 
ture has  been  justly  insisted  on  by  several 
writers,  but  by  none  more  pointedly  than  by 
M.  Cruveilhier,  who  remarks,  in  his  emphatic 
style,  that  cancerous  products  are  living 
foreign  bodies,  which  possess  vital  powers  of 
their  own,  and,  like  the  foetus  in  utero,  as- 
similate materials  derived  from  the  individual 
in  whom  they  are  developed,  to  their  own 
peculiar  substance.  But  in  affirming  that 
these  growths  enjoy  a sort  of  independent 
existence,  in  styling  them  “ true  parasites  and 
new  individuals,”  this  pathologist  goes  further 
than  he  is  warranted  by  observation.  An 
entozoon,  however  produced,  lives  without 
vascular  connexion  with  the  parent  organ- 
ism ; it  is  almost  needless  to  state  that  such 
is  not  the  case  with  the  class  of  products  now 
under  consideration. — Again,  the  heterologous 
character  of  carcinoma  distinguishes  it  from 
another  section  of  adventitious  growths,  the 
analogous,  such  as  fatty,  fibrous,  and  cartilagi- 
nous tumours.  In  thus  applying  the  term 
heterologous,  we  refer  to  the  general  appear- 
ance of  the  mass,  as  seen  with  the  naked  eye  ; 
certain  opinions  of  microscopical  observers, 
which  apparently  clash  with  this  use  of  the 
word,  bear  in  reality  upon  a different  point. 


The  genus  carcinoma  includes  the  three 
species  already  spoken  of  ; and  the  term  is 
meant  to  be  equally  applicable  to  them  in 
every  stage  of  their  existence,  before  as  after 
softening  and  ulceration.  Each  species  pre- 
sents a certain  number  of  varieties.  In  a 
column  apart  are  collected  the  chief  synonyms, 
under  which  the  species  have  been  described 
by  different  writers.  The  comprehension  of 
the  works  of  these  authors  will,  we  trust,  be 
facilitated  by  reference  to  this  list ; and  the 
dismay  naturally  felt  by  the  student  on  en- 
countering in  each  new  treatise  one  or  more 
names  of  diseased  formations  seemingly  dis- 
tinct from  all  those  he  had  previously  become 
acquainted  with,  will  be  in  some  measure  re- 
moved, when  he  discovers  that  such  diversity 
of  names  by  no  means  implies  a corresponding 
multiplicity  of  things. 

We  shall  divide  the  following  article  into 
two  parts  ; devoting  the  first  to  the  subject 
of  cancer  in  general,  in  the  second  describing 
the  disease  as  it  occurs  in  those  tissues  and 
organs  in  which  it  is  likely  to  come  under  the 
notice  of  the  practical  surgeon. 

Part  I. — Or  Cancer  in  general. 

§ I. — Anatomy. 

(a.)  Encephaloid  (from  eyiceipaXoQ,  the 
brain,  and  ticoc,  form ).  The  name  of  en- 
cephaloid or  cerebriform  tissue  was  first 
applied  by  Laennec  to  a modification  of 
cancerous  growth,  of  which  one  of  the  most 
striking  characters  is  its  resemblance  to  the 
substance  of  the  brain.  This  resemblance 
has  been  noticed  by  almost  all  authors  who 
have  w'ritten  on  the  subject,  but  Abernethy 
was  the  first,  by  his  adoption  of  the  term 
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medullary  sarcoma,  to  make  it  the  basis  of 
nomenclature.  We  employ  the  word  en- 
cephaloid  as  more  convenient  and  more  com- 
monly used. 

The  section  of  an  encephaloid  mass  pre- 
| sents,  when  fully  developed,  the  appear- 
ance of  an  almost  homogeneous  matter,  of 
an  opaque  milky  colour,  ordinarily  dotted 
{ with  spots  of  pinkish  hue,  varying  in  different 
specimens  in  number,  size,  and  shape.  In 
consistence  it  closely  resembles  the  healthy 
brain  of  an  adult,  and  may  be  broken  up  be- 
| tween  the  fingers  with  about  the  same  facility 
j as  the  substance  of  that  viscus  ; if  torn  through, 
the  lacerated  surface  presents  a coarsely 
granular  aspect.  It  has  no  particular  smell ; 
j Maunoir  states  that  it  has  the  same  odour  as 
the  brain,  but  his  senses  were  probably  under 
the  influence  of  the  curious  theory  he  main- 
tained respecting  its  nature. 

Tumours  of  this  kind  are  found  to  consist 
i essentially  of  two  elements, — a contained 
j part,  the  cancerous  “ matter,”  which  gives  the 
; cerebriforin  appearance  to  the  whole  ; and  a 
I containing  part,  consisting  of  denser  septa, 

; which  divide  the  mass  into  lobes  and  lobules. 

I These  septa  rarely  appear  to  intersect  each 
other,  but  describe  curves  circumscribing 
loculi  of  various  shapes  and  sizes.  Though 
i occasionally  of  fibrous  consistence,  and  in  very 
I tare  instances  even  actually  cartilaginiform, 
the  laminae  composing  them  are  ordinarily  of 
very  delicate  cellular  texture,  and  have  in 
some  cases  been  compared  by  observers  to  a 
spider’s  web. 

It  is  unusual  to  meet  with  a tumour  pre- 
senting these  characters  uniformly  through 
its  whole  substance  ; some  portions  are  com- 
monly harder,  others  much  softer  than  the 
matter  just  described.  The  variation  in 
point  of  consistence  is  marked  by  a difference 
in  the  mode  of  arrangement  of  the  carcino- 
matous matter.  The  hardest  part  presents  a 
radiated  or  firmly  granular  appearance  ; that 
of  less  consistence  is  largely  granular  or 
lobulated  ; while  the  softest  is  collected  into 
large  lobes  of  diffluent  pulp.  The  quantity 
of  pink  spots  and  the  opacity  of  the  morbid 
matter  generally  increase  with  its  softness. 
The  facility  with  which  the  contained  can- 
cerous matter  is  removable  from  the  con- 
taining loculi  also  depends  on  the  consistence 
of  the  part  examined  ; when  this  possesses 
the  density  of  infant  brain,  it  may  be  removed 
by  gentle  pressure,  or  by  letting  a stream  of 
water  fall  upon  it,  with  as  much  ease  as  if 
enclosed  in  the  cells  of  a sponge.  The  ex- 
pressed matter  sometimes  preserves  the  shape 
of  the  loculi,  and  looks  like  fragments  of 
boiled  rice  or  vermicelli,  and  a filamentous 
shreddy  locular  tissue,  the  containing  basis  of 
the  growth,  is  left  behind.  When  sufficiently 
firm  and  adherent  to  resist  this  mode  of 
separation,  the  carcinomatous  matter  may  be 
removed  cither  by  maceration,  or,  as  M. 
Cruveilhier  has  particularly  shown,  by  cutting 
the  mass  into  thin  slices,  and  submitting  them 
to  the  pressure  of  a machine. 
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The  pink  tint  of  encephaloid  is  evidently 
produced  by  the  presence  of  numerous  blood- 
vessels ; its  abundant  provision  in  this  respect 
leads  to  the  striking  differences  between  the 
vital  phenomena  observable  in  it  and  in  the 
other  species  of  cancerous  production.  These 
vessels,  which  vary  in  diameter  from  that  of  a 
hair  to  a line  and  upwards,  and  appear  to  the 
naked  eye  to  contain  florid  arterial  blood, 
occur  in  the  form  of  small  isolated  striae  in 
some  situations,  in  others  of  arborescent 
patches.  The  vascular  character  is  in  some 
instances  distinctly  defined,  in  others  ill- 
marked  ; .in  the  latter  case  the  blood  almost 
seems  as  if  it  had  simply  been  laid  on  with  a 
brush  in  minute  points  and  striae.  Small 
rounded  or  irregular  patches  of  effused  blood 
are  visible  elsewhere. 

This  vascular  supply  is  not  limited  to  the 
dividing  septa  of  the  structure  ; the  vessels 
may  be  traced  from  the  cellular  substance  in- 
vesting the  growth  generally,  or  from  the 
peduncle  of  a tumour  when  its  attachment  to 
the  surrounding  tissues  is  of  this  kind,  seen 
to  ramify  into  the  septa,  and  from  these  to 
plunge  into  the  contained  matter.  The  latter 
frequently  appears,  on  a section  of  the  tumour, 
to  be  the  part  most  abundantly  furnished 
with  vessels  : in  cases  of  very  successful  ar- 
terial injection  the  mass  appears  to  be  almost 
exclusively  formed  of  a vascular  plexus. 

Besides  the  vessels  communicating  wuth 
external  trunks,  there  are  seen  in  the  sub- 
stance of  encephaloid  growths  small  vascular 
tufts,  apparently  unconnected  with  the  sur- 
rounding circulation,  assuming  various  shapes, 
of  which  the  most  common  variety  is  a single 
minute  trunk,  terminating  at  either  end  by  a 
number  of  ramusculi  branching  off  in  a stellate 
form.  To  these  branches,  more  especially, 
the  remark  of  Laennec,  that  the  w’alls  of  the 
vessels  of  encephaloid  are  very  thin  in  pro- 
portion to  their  calibre,  may  be  understood 
to  apply.  Their  venous  or  arterial  character 
is  a subject  of  dispute.  According  to  Dr. 
Carswell  they  are  frequently  varicose,  and 
have  altogether  much  more  a venous  than  an 
arterial  aspect : to  Dr.  Hodgkin,  they  appear 
to  consist  of  the  capillary  vessels  of  Bichat  on 
a large  scale,  and  their  tendency  to  assume 
the  arterial  or  venous  quality  chiefly  deter- 
mined by  fortuitous  circumstances  : Cruveil- 
hier authoritatively  affirms  that  they  are  veins 
— an  affirmation  generalized  in  the  statement, 
that  arteries  of  new  formation  are  never  found 
in  accidental  tissues. 

The  general  impression,  however,  derived 
either  from  the  aspect  of  the  vessels  of 
encephaloid,  or  from  the  results  of  injection, 
appears  to  have  been  that  they  were  essen- 
tially arterial.  Until  of  late  no  particular 
inquiry  had  been  made  into  the  condition  of 
the  veins  of  these  growths,  pathologists  being 
contented  with  ascertaining  that  the  encepha- 
loid matter  may  be  frequently  found  in  the 
larger  veins  on  the  surface  oftumours  andtraced 
into  the  adjoining  venous  trunks.  In  1830, howr- 
ever.  Professor  Berard  injected  with  all  ne- 
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cessary  care  the  arteries  and  veins  of  the  neck 
of  a subject  who  had  died  with  two  non- 
ulcerated  encephaloid  tumours  in  that  region. 
On  dividing  the  masses  in  different  directions 
the  usual  characters  of  arterial  injection  were 
discovered  ; but  the  result  as  regards  the 
veins  was  of  a very  different  kind.  The 
capsule  investing  the  tumours  presented  a 
venous  rete  interlacing  with  that  formed  by 
the  arteries  in  the  same  situation  ; but  the 
closest  search  failed  to  detect  a single  venous 
ramuscule  or  even  black  point  in  the  sub- 
stance of  the  tumour.  This  failure  could  only 
be  attributed  to  the  total  absence  or  imper- 
meability of  those  vessels,  for  the  venous 
capillaries  of  the  neighbouring  organs  were 
admirably  injected.  Further  examination  ex- 
plained this  curious  result  by  showing  that 
the  minute  veins  were  completely  obliterated 
with  encephaloid  matter.  Whether  the  ob- 
struction is  in  all  cases  so  complete  as  in  the 
instance  referred  to,  is  a point  still  open  to 
inquiry  ; no  experimental  confirmation  of  M. 
Bcrard’s  observation  has  yet  been  made  pub- 
lic. This  anatomist  conceives  that  when 
such  obliteration  exists,  it  is  atoned  for  by  a 
supplementary  venous  circulation  in  the  ad- 
joining tissues.  M.  Cruveilhier  believes  that 
he  has  occasionally  observed  the  arterial 
branches  of  gangrenous  encephaloid  blocked 
up  with  whitish  matter. 

Lymphatic  vessels  have  not,  so  far  as  we 
are  aware,  been  particularly  noticed  in  ence- 
phaloid. Laennec  presumes  they  do  exist  in 
it,  from  his  having  observed  the  adventitious 
tissue  to  acquire  a yellow  tint  in  an  icteric 
subject;  but  the  presence  of  lymphatic  vessels 
is  clearly  not  required  to  explain  the  circum- 
stance. ' The  only  nervous  filaments  discover- 
able in  this  morbid  growth  arc  those  of  the 
tissues,  amid  which  it  is  developed  ; these  oc- 
casionally traverse  its  substance  in  different 
conditions,  to  be  elsewhere  referred  to.  Mau- 
noir,  misled  by  the  physical  and  chemical 
characters  of  encephaloid,  by  the  tact  of  its 
development  in  the  tissue  of  the  brain  and 
nerves,  and  its  similarity  of  constitution  to  the 
growths  from,  or  protrusions  of,  the  brain  in 
cases  of  hernia  cerebri,  conceived  that  it  was 
actually  composed  of  effused  nervous  sub- 
stance. This  hypothesis  does  not  require 
serious  refutation. 

Microscopical  characters'.  — The  inquiries 
of  Valentin,  Gluge  and  Muller  on  the  micro- 
scopical elements  of  encephaloid  have  led  to 
the  establishment  of  the  three  following  varie- 
ties in  respect  of  its  intimate  constitution. 

1 AVe  trust  the  abridgment  here  given  of  Muller's 
descriptions  will  be  rendered  intelligib'e  by  the  an- 
nexed copies  of  his  engravings  (Plates  I.  and  II.:) 
some  preliminary  acquaintance  with  recent  microsco- 
pical researches  on  the  development  of  the  ovum 
and  embryonic  tissues  of  animals  will  much  facilitate 
their  comprehension.  The  appearances  detected  by 
the  microscope  in  each  species  of  carcinoma,  are  stated 
under  the  head  Anatomy ; the  theory  of  growth 
based  on  these  appearances  will  be  found  in  the  section 
Physiology.  An  explanation  of  each  figure  will  be 
found  at  the  end  of  the  article. 


1 . Encephaloid  characterized  by  predominant 
formation  of  medullary  matter  from  roundish  for- 
mative globules  deposited  beside  the  tender fibrous 
meshes  intersecting  the  mass. — To  this  class  be- 
long, according  to  Muller,  the  specimens  de- 
scribed by  Gluge.  The  globules  observed  by 
this  inquirer  were  variable  in  size ; the  smallest 
measured  of  a millimeter  in  diameter1. 
Their  form  was  irregular,  but  inclining  to  the 
circular  ; their  surface  uneven,  and  presenting 
points  and  blackish  lines  beside  their  trans- 
parent edges.  Crystals  were  frequently  de- 
tected in  great  numbers  ; some  of  them  reach- 
ing f,  of  a millimeter  in  size  : these  were  possi- 
bly, however,  cadaveric  products.  Muller  has 
himself  found  these  globules  very  like  those  ol 
ordinary  scirrhus  and  of  the  gray  fundamental 
basis  of  one  of  its  varieties,  reticular  carci- 
noma. Some  points  or  very  minute  granules 
are  often  discernible  in  the  cavity  of  these 
globules ; with  strong  magnifying  powers  a 
nucleus  may  frequently  be  detected  in  them, 
just  as  in  the  other  forms  of  cancer.  These 
appearances  are  shown  in  PI.  I.  Figs.  1 and  2. 

•2.  Encephaloid  with  an  extremely  soft  brain- 
like fundamental  basis  composed  of  pale  elliptic 
corpuscules  without  caudate  prolongation.  1 his 
variety  would  appear  to  be  exceedingly  rare, 
as  Muller  only  met  with  it  once  in  encepha- 
loid of  the  tarsus.  The  corpuscules  had  very 
little  connexion  with  each  other,  and  consti- 
tuted, together  with  vessels,  almost  the  whole 
mass  of  the  disease.  They  were  from  one  and 
a half  times  to  twice  as  large  as  the  human 
blood  globule.  No  filament  was  ever  observed 
issuing  from  them,  or  nucleus  or  young  cell  in 
their  interior ; with  an  instrument  of  the 
strongest  power  one  or  more  minute  dark 
points  only  were  detected.  The  aspect  of 
these  bodies  is  shown  in  PI.  I.  Fig.  3. 

3.  Encephaloid  with  caudate  or  spindle-shaped 
corpuscules. — The  fracture  of  specimens  of 
this  microscopical  variety  sometimes  present 
an  apparently  fibrous  aspect,  when  the  cau- 
date bodies  follow  fixed  directions,  as  in  the 
cases  described  by  Valentin.  Miiller  has  seen 
them  in  several  specimens,  either  isolated 
among  the  roundish  formative  globules  already 
described,  or  in  numbers,  and  forming  the 
predominant  element.  According  to  the  di- 
rection in  which  they  are  arranged,  a radiated 
or  tufted  appearance  is  produced  ; if  their  ar- 
rangement be  very  irregular,  the  fibrous  dis- 
position is  lost.  These  differences  arc  ex- 
hibited in  PI.  I.  Figs.  4,  5,  6. 

The  cavity  of  these  corpuscula  contai  ns  either 
a granular  body  without  a clearly  distinguish- 
able nucleus,  or  in  other  cases  a nucleus  with 
one  or  more  nuclear  corpuscules.  The  fila- 
mentous or  caudal  prolongation  is  observed 
either  at  one  or  both  points  of  the  ellipse,  and 
is  single  or  bifid  ; in  some  instances  a third  fila- 
ment springs  from  its  side.  These  appearances 
arc  seen  in  PI.  I.  Fig.  7. 

Chemical  characters. — The  chemical  reac- 
tions of  encephaloid,  like  its  grosser  physical 
characters,  resemble  those  of  the  cerebral  sub- 

1 The  millimeter  is  =0  039370  of  an  English  inch. 
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stance.  Exposed  to  the  action  of  the  air,  it 
gradually  liquefies ; it  is  miscible  with  water 
and  hardens  in  alcohol  and  the  acids.  Lob- 
stein  relates  some  experiments  by  Hecht, 
undertaken  with  a view  to  establish  its  inti- 
mate composition  : the  chief  result  of  these 
was,  that  gelatine  entered  very  abundantly 
into  the  constitution  of  hard  specimens,  albu- 
men into  that  of  softened,  while  fat  occurred 
in  neither.  Morin,  Collard  de  Martigny,  and 
Wiggers  also  agree  in  enumerating  gelatine 
among  the  constituents  of  eneephaloid  : on  the 
other  hand,  in  the  subjoined  analysis  of  this 
morbid  product  by  M.  Foy,  the  most  elaborate 
yet  published,  not  a particle  of  that  principle 
is  noticed  : — 


Albumen  

White  fatty  matter 

. 7-50 

Red  do 

. 5-35 

Osmazome  

. 4-00 

Fibrine 

. 6-50 

W ater  

. 8-00 

Oxide  of  Iron  

. 1-35 

Subphosphate  of  Lime  

. 6-30 

fSoda  

. 2-75 

Carbonates  of < Lime  

. 4-00 

C Magnesia  . . . . 

, 1-00 

Hydrochlorates  of  { g°j^SSa  " ‘ 

2-70 
. 2-00 

Tartrate  of  Soda 

. 0-35 

Maunoir  had  previously  ascertained  the  ab- 
sence of  gelatine  in  this  substance  ; and  Mul- 
ler, who  divides  all  adventitious  growths,  in 
respect  of  their  chemical  composition,  into 
three  classes,  the  albuminous,  the  gelatinous, 
and  the  fatty,  ranks  cancerous  formations 
with  the  first,  and  ascribes  the  occasional  de- 
tection of  gelatine  by  chemists  to  the  associa- 
tion of  cellular  membrane  with  the  matter 
analyzed.  He  affirms  that,  except  in  one  case 
of  eneephaloid  in  the  kidney,  he  never  ob- 
tained any  notable  quantity  of  that  principle, 
even  after  submitting  the  morbid  matter  to 
twenty-four  hours’  boiling.  Casein  was  dis- 
tinctly detected  in  the  same  organ.  Wiggers 
discovered  phosphuretted  fat  in  this  species  of 
growth  ; Gugert  biliary  fat  (Gallenfette)  in  a 
specimen  occurring  in  the  eye. 

Form. — Eneephaloid  occurs  as  a distinct 
tumour,  or  is  infiltrated  into  the  tissue  of  or- 
gans. Such  tumours  are  either  encysted  or 
non-encysted.  The  investing  cyst,  when  such 
exists,  is  described  by  Laennec  as  a smooth 
membrane,  about  half  a line  thick,  of  a silvery 
white  colour,  imperfectly  transparent,  and 
easily  separable  from  the  enclosed  mass.  M. 
Cruveilhier  refers  to  a well-marked  case  of  en- 
cysted cancer  of  the  liver  : here  a number  of 
tumours,  fluctuating  precisely  like  abscesses, 
filled  with  eneephaloid  detritus  of  puriform 
consistence  and  bounded  externally  by  fibrous 
cysts,  were  scattered  through  the  substance 
ot  the  organ  ; their  cavity  was  traversed  by 
vessels  of  various  sizes,  supported  by  fibrous 
tissue.  The  non-encysted  variety  is  ordinarily 
spheroidal,  but  may  be  flat,  oval,  or  perfectly 
irregular  iu  shape.  A sort  of  pseudo-cyst, 
varying  in  density  with  the  situation  of  the 


tumour,  is  occasionally  formed  by  condensa- 
tion of  the  adjacent  circular  membrane.  The 
cancerous  grow'th  may  in  these  cases  be  enu- 
cleated with  the  greatest  facility.  Under 
this  head  may  be  included  M.  Cruveilhier’s 
form  of  “ disseminated  masses,”  which,  though 
occurring  in  various  tissues,  manifests  a par- 
ticular predilection  for  the  liver  : in  this  organ 
the  number  ot  the  tumours  of  various  sizes 
may  range  between  one  and  several  thousands. 

The  surface  of  eneephaloid  tumours  is  finely 
mammillated,  botryoidal,  or  irregularly  lobu- 
lated  ; in  some  instances  convoluted  like  the 
exterior  of  the  brain.  In  rare  instances,  when 
a true  or  false  capsule  exists,  the  periphery 
of  the  tumour  is  perfectly  smooth.  Super- 
ficial tumours  of  the  liver  occasionally  pre- 
sent a remarkable  cupular  depression  in  their 
centre  : this  peculiarity  has  been  attributed  to 
the  peritonaeum  adhering  to  the  surface  of  the 
growth  when  small,  and  obstructing  its  central 
development-  We  have  more  than  once  seen 
a similar  appearance  in  superficial  eneephaloid 
of  the  lung. 

The  colour  of  the  exterior  of  cerebriform 
tumours  varies  with  their  state  of  vasculari- 
zation ; whitish  yellow  is  perhaps  the  most 
usual  tint,  but  it  is  not  uncommon  to  find  it 
either  reddish,  pink,  or  generally  or  partially 
bluish  ; all  four  colours  may  coexist  in  diffe- 
rent quarters  of  the  same  surface. 

The  infiltrated  or  diffused  form  is  that  in 
which  the  adventitious  matter  is  deposited  in 
the  interstices  of  a tissue,  gradually  transform- 
ing that  tissue  into  a substance  identical  with 
itself.  This  form,  very  rare  in  some  organs, 
as  for  example  the  testicle,  is  common  in  the 
liver,  and  is  observed  where  the  disease  ex- 
tends by  continuity  from  one  tissue  to  another. 

Dr.  Carswell’s  observations  on  the  form  in 
which  carcinoma  is  deposited  claim  attention. 
In  the  earliest  stage  of  the  process  of  trans- 
formation, when  the  cancerous  matter  is  first 
perceptible,  it  assumes,  according  to  this  pa- 
thologist, the  form  of  the  elementary  physical 
constituents  of  the  organ  in  which  it  occurs. 
This  may  be  distinctly  seen  in  the  instance 
of  the  acini  of  the  liver  and  of  the  fibre  of 
muscle.  In  other  organs,  such  as  the  lym- 
phatic glands,  brain,  and  testes,  such  arrange- 
ment of  the  adventitious  substance  is  not 
traceable  ; but  this  is  not  owing  to  its  absence, 
but  to  the  colour,  homogeneous  aspect  or  mi- 
nute structure  of  those  parts  rendering  its  de- 
tection difficult.  At  a more  advanced  stage 
of  the  disease  the  form  derived  from  the 
structure  of  the  affected  part  is  lost  ; the 
shape  of  the  carcinomatous  growth  is  hence- 
forth tuberiform,  stratiform,  or  ramiform.  Dr. 
Carswell  has  ingeniously  shown  the  influence 
of  extrinsic  circumstances  in  determining  these 
varieties  of  shape.  But  this  influence  is  only 
occasional ; for  in  some  instances  the  form  of 
a carcinomatous  growth  can  only  be  explained 
by  inequality  of  internal  development : so, 
at  least,  it  has  appeared  to  us.  When  de- 
posited in  a situation  where  it  undergoes 
equal  pressure  on  all  sides,  the  matter  assumes 

Q Q 2 


59G 


CANCER,  ANATOMY  OF. 


a globular  shape  ; when  placed  in  circum- 
stances which  facilitate  its  lateral  and  obstruct 
its  peripheric  development.it  acquires  a fungi- 
form figure,  as  is  observed  where  the  matter 
escapes  from  a dense  into  a soft  tissue,  or 
through  an  ulceration  in  the  skin.  Stratiform 
carcinomatous  matter  is  chiefly  met  with  in 
the  subserous  cellular  membrane  in  layers  of 
various  extent  and  indefinite  arrangement.  It 
frequently  appears  in  the  form  of  small  circular 
patches,  varying  in  size  from  that  of  a pin’s 
head  to  an  inch  or  more  in  diameter,  is  in  this 
state  of  a creamy  consistence  and  most  com- 
monly met  with  under  the  pia  mater  and  pleura 
pulmonaris.  Ramiform,  is  the  term  used  by 
Dr.  Carswell  to  denote  the  arrangement  of 
the  adventitious  matter  in  the  veins,  lym- 
phatics, and  lacteals. 

Encephaloid  growths  acquire  a larger  size 
than  almost  any  other  morbid  productions. 
Abernethy  mentions  the  case  of  a patient  who 
had  a tumour  of  this  description,  as  large  as 
the  head  of  an  adult,  in  each  groin.  Such  di- 
mensions are  by  no  means  uncommonly  met 
with,  as  the  experience  of  large  hospitals 
teaches.  Professor  Berard  observed  an  ence- 
phaloid tumour  in  the  thigh  of  a female,  as 
large  as  the  body  of  a full  grown  man.  Veins 
larger  than  the  index  finger  ramified  in  the 
exceedingly  attenuated  integuments  investing 
it.  On  the  other  hand,  the  opposite  extreme 
of  smallness  is  occasionally  seen,  and  may  be 
always  detected  when  tumours  are  in  the 
nascent  state. 

There  is  scarcely  a tissue  or  organ  in  the 
body,  in  which  encephaloid  matter  has  not 
been  observed,  including  in  this  proposition, 
its  development  by  extension  from  contiguous 
parts.  Thus  it  presents  itself  in  the  cellular,  the 
mucous,  the  serous,  fibrous  and  synovial,  the 
venous,  arterial  and  lymphatic,  the  cutaneous, 
the  gingival,  the  cartilaginous  (costal  and 
arytaenoid  cartilages),  the  fibro-cartilaginous 
(nares,  pinna,  epiglottis),  and  the  ligamentous 
tissues.  We  have  never  observed  this  morbid 
matter  in  tendon  or  in  the  intervertebral  tis- 
sue ; but  Mr.  Travers  speaks  of  its  occurrence 
in  the  former  structure.  M.  Littre  presumes 
that  the  articular  cartilages,  in  consequence  of 
their  supposed  non-vascular  character1,  are 
exempt  from  the  disease  ; he  probably  means 
from  its  primary  development.  We  have  not 
met  any  distinct  example  of  the  transformation 
of  these  cartilages,  however,  or  of  the  synovial 
membranes  or  bursae2.  In  the  osseous  tissue 
encephaloid  forms  one  of  the  varieties  of  os- 
teosarcoma; the  medullary  substance,  of  the 

1 For  a luminous  discussion  of  the  question  of  the 
vascularity  of  articular  cartilage,  we  beg  to  refer  to  the 
article  Articulations.  Some  further  observations 
have  been  recently  made  on  the  subject  by  two  Dutch 
experimentalists,  Professor  Sebastian  and  Dr.  Schumer. 
See  Brit,  and  For.  Medical  Review,  vol.  vii.  p.  535. 

2 In  the  elaborate  essay  recently  published  by 
Bielkiewicz  on  the  anatomy  and  pathology  of  the 
the  subcutaneous  bursa;,  no  mention  is  made  of  carci- 
nomatous disease  of  these  structures.  See  L’ Experience, 
Nos.  108,  113, 115,  1839,  for  a notice  of  this  author’s 
treatise. 


brain  frequently,  of  the  nerves  more  rarely, 
contains  growths  of  this  description  ; as  do 
also  the  muscles  of  voluntary  motion,  the 
heart  and  involuntary  muscular  tissues  gene- 
rally. Among  the  viscera  it  will  be  sufficient 
to  notice  the  liver,  vesicula  fellis  and  ducts, 
spleen,  pancreas,  kidneys,  lungs  and  bronchi, 
stomach  and  intestines,  uterus,  ovaries,  Fallo- 
pian tubes,  testicles,  prostate,  and  bladder,  as 
the  observed  seats  of  this  species  of  carcinoma. 

These  tissues  and  organs  are  not  all  equally 
disposed  to  become  the  seat  of  encephaloid 
growth:  the  common  cellular  membrane,  the 
testicle,  the  liver,  and  stomach,  are  perhaps 
distinguished  by  the  frequency  with  which 
this  species  of  cancer  originates  in  them.  Par- 
ticular parts  of  organs,  also,  are  more  liable  to 
be  attacked  than  others : different  patholo- 
gists have  observed  that  in  encephaloid  of  the 
stomach,  liver,  uterus  and  vagina,  the  pyloric 
region,  the  surface  and  vicinity  of  the  sulcus 
umbilicalis,  the  cervix  and  the  anterior  wall 
are  respectively  most  prone  to  the  morbid 
transformation.  Dr.  Carswell  remarks  that  of 
the  tract  of  small  intestine,  the  duodenum  and 
commencement  of  the  jejunum  are  perhaps 
alone  subject  to  the  affection  ; and  that  in  the 
large  intestine  it  is  exclusively  confined,  when 
primary,  to  the  sigmoid  flexure  and  ileo-csecal 
valve  : but  the  rectum  furnishes  an  obvious 
exception  to  the  latter  statement.  Double 
organs  are  not  often  simultaneously  affected. 

The  nature  of  the  tissue  in  which  the  cere- 
briform  mass  originates,  affects,  in  some  in- 
stances, the  phenomena  of  its  growth  and 
composition.  Thus  when  the  disease  springs 
from  bone,  it  is  not  unusual  to  find  mammillary 
osseous  vegetations,  spiculae,  or  lamellae  pro- 
jecting from  the  normal  tissue  into  the  hete- 
rologous formation : these  sometimes  con- 
stitute a solid  stroma  for  its  deposition. 
The  cancerous  matter  is  not,  however, 
in  these  cases  altered  in  nature  or  proper- 
ties. 

Parts  in  a state  of  chronic  induration  are 
not  exempt  from  the  occurrence  of  cancerous 
infiltration.  The  inodular  tissue  of  cicatrices 
following  the  removal  of  carcinoma,  and,  as  it 
would  appear  from  a few  well  authenticated 
facts,  pseudo-membranes  formed  on  the  free 
surface  of  serous  tissues,  are  likewise  capable 
either  of  undergoing  encephaloid  transforma- 
tion, or  of  forming  the  basis,  whence  fungating 
growths  of  this  character  may  spring.  Among 
accidental  productions,  erectile  tumours  (nae- 
vus  maternus,  aneurism  by  anastomosis,  &c.), 
are  peculiarly  prone  to  become  the  seat  of 
encephaloid  formation  ; hence,  no  doubt,  arose 
the  confusion  that  long  prevailed,  particularly 
in  France,  in  the  application  of  Hey’s  term, 
fungus  hsematodes  ; it  was  indifferently  used 
in  speaking  of  fungating  encephaloid  and  the 
disease  nowr  referred  to.  By  Dr.  Hodgkin 
this  striking  feature  in  the  pathology  of  adven- 
titious erectile  tissues,  is  ascribed  to  their  low 
vitality  ; by  Walt.her  and  Recamier  to  per- 
sistent irritation  from  internal  and  external 
causes  : both  notions  are  purely  hypothetical. 
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Multilocular  cysts,  as  observed  in  the  ovary 
and  mamma,  frequently  contain  in  some  part 
of  their  walls  encephaloid  vegetations,  or 
masses. 

Certain  adventitious  structures  have  been 
declared  incapable  of  becoming  the  seat  of 
carcinoma.  Bayle  and  Lobstein  affirm  that 
fibrous  tumours  are  thus  characterized : Du- 
puytren  formally  denies  the  correctness  of 
their  opinion.  See  Fibrous  Tumours. 

The  number  of  parts  affected  in  one  subject 
varies  very  considerably : though  it  is  com- 
paratively rare  to  find  this  species  of  cancer 
limited  to  a single  organ,  more  especially  if 
the  disease  have  been  in  existence  for  any 
length  of  time  before  death,  yet  such  occur- 
rence is  by  no  means  unestablished  by  ex- 
perience. In  other  cases  a vast  number  of 
organs,  and  in  every  conceivable  variety  of 
combination,  are  found  to  be  the  seat  of  the 
disease.  M.  Velpeau’s  celebrated  case  sup- 
plies the  most  marked  illustration  of  multiple 
development  with  which  we  are  acquainted  : 
in  this  instance  the  common  cellular  mem- 
brane, the  muscles  and  bones,  the  lungs  and 
heart,  the  tissue  between  the  costal  pleura  and 
ribs,  the  stomach,  duodenum,  and  small  intes- 
tines, the  pancreas,  kidneys,  liver,  vena  cava, 
and  coats  of  the  gall-bladder,  the  peritonaeum, 
dura  mater,  and  the  thyroid  gland,  were  all  in 
various  degrees  affected  with  the  disease. 

Varieties. — Under  the  title  of  common  vas- 
cular sarcoma,  Abernethy  included  “ such 
tumours  as  are  organized  throughout,  but  with- 
out any  distinguishable  peculiarity  of  struc- 
ture.” The  description  given  of  these  tumours 
is  vague  enough,  yet  sufficiently  clear  to  show 
that  lobulated  encephaloid, firm  and  unsoftened, 
was  probably  the  structure  which  our  great 
surgeon  had  in  view. 

The  tumour  designated  by  the  same  ob- 
server, as  mastoid  or  mammary  sarcoma,  is  still 
more  difficult  of  identification  ; Dr.  Carswell 
however,  considers  the  term  to  refer  to  cases 
in  which  the  carcinomatous  substance  is  uni- 
formly disseminated  through  the  texture  of  an 
organ. 

M.  Recamier  gives  the  names  of  solanoid 
and  nephroid  to  hard,  scarcely  elastic  encepha- 
loid, possessing  the  appearance  of  a section  of 
a potato  or  the  kidney.  The  justness  of  this 
comparison  may  frequently  be  seen'.  When 
the  fibrous  intersections  are  distinct,  broad 
and  fascicular,  the  divided  mass  has  more  the 
appearance  of  a cut  turnip,  and  is  therefore 
called  napiform  by  this  pathologist.  This  lat- 
ter condition  is,  however,  much  more  frequent 
in  true  fibrous  tumours. 

Under  the  name  of  carcinoma  fasciculatum 
vcl  hyalinum,  Miiller  describes  that  rare  form 
of  encephaloid  in  which  a fibrous  or  linear 
arrangement  coexists  with  softness.  Tumours 
of  this  description  tear  in  the  direction  of  the 

1 T umours  of  the  solanoid  description  have  sometimes 
a fatty  unctuous  look  on  division  and  are  almost  per- 
fectly homogeneous,  (neither  fibre  nor  vessel  being 
usually  visiblo  with  the  naked  eye,)  and  of  light 
yellowish  colour. 


fibres ; in  this  differing  from  common  encepha- 
loid. They  are  frequently,  nevertheless,  lobu- 
lated externally  and  internally,  and  are  some- 
times transparent  like  jelly.  The  fibres  follow 
no  fixed  arrangement ; they  are  usually  pale 
and  transparent,  whence  the  term  hyalinus, 
vitreous.  This  is  not  a constant  character 
however.  Examined  under  the  microscope, 
this  growth  presents  neither  the  cell-globules 
of  the  other  sorts  of  carcinoma,  nor  the  cau- 
date corpuscules  of  apparently  fibrous  ence- 
phaloid. From  the  transparency  of  the  fibres 
under  the  instrument,  they  require  to  be 
examined  in  deep  shadow  ; their  surface  is 
studded  with  granules.  The  character  of  the 
fibre  is  seen  in  PI.  I.  Fig.  8.  It  is  probable, 
according  to  Muller,  that  this  variety  is 
nothing  more  than  carcinoma  reticulare  (a 
form  of  scirrhus  to  be  presently  described) 
in  a soft  condition.  It  seems  allied  to  the 
nephroid  cancer  of  Recamier. 

There  are  two  conditions  under  which  the 
relation  of  the  encephaloid  matter  to  its  ves- 
sels or  their  contents  is  productive  of  appear- 
ances which  have  led  to  the  application  of 
particular  names  to  the  disease.  1 . When 
interstitial  haemorrhage  leads  to  sanguineous 
infiltration  of  the  mass  or  irregular  accumu- 
lations of  blood,  and  when,  especially  after 
ulceration  of  the  integuments,  a rapid  develop- 
ment of  fungating  growths  takes  place  from  its 
substance,  the  disease,  in  imitation  of  one  of 
its  earliest  describers,  Hey,  is  termed  fungus 
hacmatodes.  The  circumstances  under  which 
this  name  is  applicable  are,  however,  merely 
fortuitous,  and  do  not  imply  any  fundamental 
"distinction  in  the  nature  of  the  growth  ex- 
hibiting them.  If  (inasmuch  as  the  changes 
to  which  it  refers  materially  affect  the  local 
and  general  pathological  influence  of  the  mor- 
bid formation)  this  name  be  retained  for  prac- 
tical purposes,  it  should  be  strictly  limited  to 
the  disease  when  in  the  state  described  : as  a 
general  term  for  the  species,  it  is  strongly  ob- 
jectionable ; nor,  strictly  speaking,  can  fungus 
haematodes  be  considered  a variety.  2.  This 
term  has  also  been  applied  in  cases  where  an 
abundant  vascular  and  erectile  rete  forms  a 
striking  constituent  of  the  growth  (Dupuy- 
tren) ; but  this  state  is  by  some  designated  as 
hcematode  cancer. 

(6.)  Scirrhus.  (From  oicippoq,  which  from 
tTKipoq,  a piece  of  marble.)  Galen  used  the  term 
scirrhus  as  a synonym  of  aicXt/pio/ia,  hardness  ; 
and  it  appears  to  have  been  applied  by  him 
and  his  successors  to  all  tumours  possessing 
this  character.  At  an  early  period,  however, 
it  was  limited  to  diseased  induration,  of  which 
the  essential  peculiarity  is  to  terminate  in  in- 
tractable ulceration.  It  is  hardly  necessary 
to  add,  that  it  is  here  used  in  the  latter  accep- 
tation 

1 In  this  sense  we  also  use  the  adjective  scirrhous. 
Probably  the  mal-applicatiou  of  no  single  word  has  led 
to  more  serious  conf  usion  than  of  this  adjective,  which 
is  by  many  writers  applied  indiscriminately  to  all  hard 
structures,  though  they  rigidly  confine  their  use  of 
the  substantive  to  a particular  form  of  carcinoma. 
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If  a section  be  made  of  a scirrhous  tumour 
while  in  the  stage  of  induration,  the  existence 
of  a containing  and  contained  part  is  imme- 
diately recognised.  The  general  colour  of  the 
cut  surface,  or,  more  correctly  speaking,  of  that 
portion  of  it  formed  by  the  contained  element 
is  grayish,  or  bluish  white,  in  rare  instances 
greenish,  reddish,  or  deep-brown,  but  under 
all  circumstances  presenting  a glossy  and  pe- 
culiar semi-transparent  aspect : the  latter 
character  is  best  seen  by  examining  a thin 
slice  of  the  substance.  The  containing  tissue, 
formed  of  bands  of  fibrous  appearance,  which 
are  easily  distinguishable  from  the  matter  they 
enclose  by  their  greater  opacity  and  their  in- 
ferior glossiness,  vary  considerably  in  their 
mode  of  arrangement.  In  some  instances 
thej’  form  spheroidal  cells  ; in  others  a rec- 
tilinear disposition  predominates ; in  others 
they  appear  to  radiate  from  a central  fibro- 
cartilaginous nucleus  to  the  periphery  of  the 
tumour.  The  proportion  of  surface  occupied 
by  the  cancerous  matter  and  the  intersecting 
lamellae  varies  greatly.  The  former  is  com- 
monly most  abundant,  the  septa  constituting 
simply  delicate  partitions  ; but  in  the  early 
stage  of  the  disease,  especially  in  dense  organs, 
a firm,  pale,  compact,  cellulo-fibrous  tissue 
(chondroid  of  Recamier)  is  not  unfrequently, 
as  Dr.  Carswell  observes,  the  only  anatomical 
clement  to  be  distinguished : there  is  now  no 
distinct  appearance  of  septa  ; but  as  the  dis- 
ease advances,  the  secretion  of  true  cancerous 
juice  grows  proportionally  active,  and  the 
locular  character  is  developed.  The  septa  of 
scirrhus  frequently  stretch  beyond  the  tumour 
into  the  surrounding  cellular  tissue. 

One  of  the  chief  characteristics  of  this 
species  of  carcinoma  is  its  extreme  hardness  ; 
in  this  respect  it  often  exceeds  cartilage,  and 
there  is  hardly  any  exaggeration  in  the  vulgar 
term  stone  cancer.  As  a general  measure  of 
consistence,  the  intervertebral  fibro-cartilages 
are  perhaps  the  best.  The  degree  of  indura- 
tion in  the  actually  hard  part  of  a tumour  is 
very  equal  throughout ; but  there  are  fre- 
quently scattered  through  its  substance  one 
or  more  small  masses  of  homogeneous  pulpy 
matter,  of  yellowish  brown  colour,  semi- 
transparent, slightly  glutinous,  and  altogether 
closely  resembling  apple-juice.  The  transi- 
tion from  hardness  to  complete  pulpiness  is 
usually  sudden,  the  stratum  immediately  ad- 
joining the  softened  matter  possessing  the  full 
share  of  density  existing  elsewhere.  The 
degree  of  adhesion  of  the  enclosed  matter  to 
the  fibrous  septa,  though  variable,  is  always 
considerable.  By  forcible  pressure  a thin 
albuminous  fluid  may  be  made  to  exude  from 
a slice  of  the  tumour  ; this  is  the  scirrhous 
juice  or  ichor.  The  importance  of  its  pre- 
sence as  a diagnostic  sign  of  scirrhus  is 
indubitable  ; M.  Cruveilhier  goes  so  far  as  to 
affirm  that  it  forms  the  only  distinction  (visible 
with  the  naked  eye)  between  some  tumours 
in  the  bones  really  belonging  to  this  class,  and 
others  merely  fibrous. 

It  is  commonly  impossible  to  discover  with 


the  naked  eye  any  vascularity  in  an  uniujected 
scirrhous  mass.  Delpech  is  stated,  as  some- 
thing extraordinary,  to  have  shown  some 
capillaries  running  a few  fines  into  a tumour. 
Scarpa  even  affirms  that  no  matter  how  fine 
material  be  employed  for  injection,  none  can 
be  forced  into  the  morbid  growth  itself — that 
the  principal  arterial  trunks  of  the  diseased 
organ  only  are  filled.  Mr.  Travers  and  Lob- 
stein  write  in  a similar  strain.  Dr.  Carswell 
states  that  blood-vessels  are  rarely  percepti- 
ble ; and  that  such  as  are  discoverable  really 
belong  to  the  normal  tissues  enclosed  within 
the  heterologous  substance.  Cruveilhier  on 
the  other  hand  maintains,  that,  in  spite  of  this 
tenuity,  vessels  may  be  recognised  with  a 
little  attention ; while  Muller  expresses  his 
astonishment  that  authors  should  have  repre- 
sented this  structure  to  be  without  them,  and 
declares  he  has  never  failed  to  discover  them 
on  accurate  examination.  Independently  of 
a priori  views,  we  are  disposed  to  agree  with 
the  last  named  observers  from  our  own  ex- 
perience : we  have  occasionally  seen  injected 
specimens  of  undoubted  scirrhus,  in  which 
an  obscure  rosy  tint,  from  abundant  punctua- 
tion was  plainly  perceivable. 

No  attempt  has,  so  far  as  we  are  aware, 
been  made  to  investigate  the  relations  of  the 
venous,  lymphatic,  and  nervous  systems  to 
these  tumours. 

Microscopical  characters. — Passing  over  the 
observations  of  Everard  Home  on  this  subject, 
which  arc  too  fanciful  to  require  particular 
notice,  we  come  to  the  recent  inquiries  of 
Muller.  In  some  specimens  of  scirrhus  of 
the  mamma  examined  by  this  anatomist, 
white  canaliculated  filaments  containing  a 
colourless,  whitish,  or  yellowish  matter,  were 
seen  scattered  through  the  mass.  These 
hollow  filaments  appear  to  consist  of  lactife- 
rous ducts  and  lymphatic  vessels  with  thick- 
ened walls ; they  are  not  found  in  non- 
glandular  parts.  They  are  represented  in 
PI.  I.  Fig.  9. 

The  mass  of  the  scirrhus  consists  of  a 
fibrous  and  a granular  substance.  The  former 
constitutes  the  bed  in  which  the  latter  is 
deposited,  and  cannot  generally  be  distin- 
guished until  the  granular  element  has  been 
scraped  away  or  removed  by  maceration  ; it 
then  exhibits  the  appearance  seen  in  PI.  I. 
Fig.  10.  The  remaining  matter,  of  gray  colour, 
consists  of  loosely-connected  microscopical 
formative  globules,  or  transparent  hollow  cells 
or  vesicles  measuring  from  ’00045  to  ’0012 
of  a Paris  inch  in  diameter,  and  insoluble  in 
cold  or  boiling  water,  and  in  acetic  acid.  In 
many  of  these  cells  some  points  resembling 
minute  granules  are  alone  to  be  recognised, 
(PI.  I.  Fig.  11.  and  PI.  II.  Fig.  I.);  in  others 
one  or  more  good  sized  corpuscules,  like  nuclei 
or  smaller  vesicles,  are  perceived,  and  each  of 
these  corpuscules  or  germinal  cells  is  itself 
supplied  with  a minute  opaque  nucleus,  as  is 
seen  in  PI.  1 1.  Fig.  2. 

Chemical  characters. — Morin,  Collard  do 
Martigny,  and  Hecht,  have  examined  the 
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chemical  constitution  of  scirrhus,  and  the  two 
latter  chemists  published  quantitative  analyses 
of  some  specimens.  All  three  agree  in  enu- 
merating gelatine  among  its  elementary  prin- 
ciples. The  following  analysis  is  by  Foy  : — 

Albumen  42-00 

White  fatty  matter 5-00 

Red  ditto  - 3"25 

Fibrine  5-85 

Water  5-00 

Oxide  of  Iron  P65 

Subphosphate  of  Lime  16'60 

( Soda  5'00 

Carbonates  of  < Lime G'60 

t Magnesia  ....  0-85 

Hydrochlorates  of  { ; ^5 

Tartrate  of  Soda 0'85 

Compared  with  the  analysis  of  encephaloid 
by  the  same  chemist,  the  chief  peculiarities 
here  are  the  less  quantity  of  albumen  and 
fibrine,  the  absence  of  osmazome,  and  the 
much  higher  proportion  of  inorganic  salts  : 
no  gelatine  occurs  in  either  case.  Muller’s 
observations  confirm  their  accuracy  in  this 
latter  particular  : after  repeated  examinations 
of  mammary  scirrhi,  and  boiling  them  for 
18  or  24  hours,  he  only  succeeded  once  in 
detecting  gelatine.  Casein  he  discovered  in 
the  reticular  variety,  and  considers  it  a very 
uniform  constituent  of  carcinoma  of  the 
breast ; but  that  its  presence  in  this  gland 
does  not  depend  on  the  contents  of  the  re- 
maining fragments  of  the  lactiferous  ducts  is 
shown  by  its  entering  into  the  composition  of 
the  disease  in  other  organs. 

Scirrhus  is  either  developed  in  the  form  of 
a tumour  or  is  infiltrated  in  the  substance  of 
organs.  Scirrhous  tumours  are  usually  rounded 
or  oval,  and  flattened  ; their  external  surface 
smooth  in  the  outset,  lobulated  and  anfrac- 
tuous in  the  more  advanced  stages.  The 
latter  disposition  is  most  strongly  marked, 
when  the  disease  has  originated  in  a single 
point;  the  former  when  the  total  mass  is 
composed  of  several  minor  growths.  We 
have  never  observed  them  invested  with  a 
true  cyst ; the  statements  of  Dupuytren, 
Recamier,  and  others,  seem,  however,  to  be 
conclusive  of  its  occasional  existence.  The 
infiltrated  form  is  not  unusually  met  with  in 
some  organs.  Of  five  cases  of  cancer  of  the 
brain  described  by  Andral1,  two  were  of  in- 
filtrated scirrhus.  In  the  uterus  this  mode 
of  deposition  of  the  carcinomatous  matter  is 
much  the  more  common  ; it  attacks  the  bones 
too,  in  them  gradually  producing  softening, 
while  it  indurates  the  soft  parts — a striking 
illustration  of  the  assimilative  power  of  the 
morbid  growth : in  each  instance  it  alters  the 
consistence  of  the  part  to  its  own  standard. 

Scirrhous  tumours  very  rarely,  if  ever, 
acquire  large  dimensions  ; they  seldom  exceed 
an  orange  in  size.  This  character  helps  to 
distinguish  them  from  fibrous  growths. 

Scarpa  believed  that  scirrhus  is  never  pro- 
1 Clinique  Medicale,  t.  v.  p.  (>33.  ct  scq. 


duced  primitively  in  any  other  situation  than 
the  external  conglomerate  glands,  in  the  skin, 
and  in  certain  viscera  invested  by  the  mucous 
membrane.  With  the  first  class  he  ranks  the 
mamma,  the  parotid  gland,  the  testicle,  the 
submaxillary,  and  lachrymal  glands  ; with  the 
second  the  oesophagus,  the  rectum,  the  vagina, 
the  neck  of  the  uterus,  and  the  larynx.  He 
maintained  that  scirrhus  never  occurs  primi- 
tively in  the  lymphatic  vessels  or  glands,  in 
the  sublingual  glands  or  tonsils,  or  in  such 
viscera,  properly  so  called,  as  have  not  been 
included  in  the  enumeration  just  made,  al- 
though some  of  them  are  invested  with  a 
mucous  membrane.  Numerous  English  au- 
thors write,  though  less  definitely,  to  very 
much  the  same  effect.  Mr.  Travers  limits 
the  occurrence  of  scirrhus  “ to  some  or  other 
description  of  secretory  texture.”  But  the 
more  recent  investigations  of  accurate  ob- 
servers at  home  and  abroad  (Velpeau,  Hodgkin, 
Carswell,  Cruveilhier,  &c.)  have  proved  the 
error  of  such  doctrines.  Cancerous  tissue, 
possessing  all  the  characters  of  scirrhus,  occurs 
in  the  bones,  the  voluntary  muscles,  the  liver, 
the  lungs,  the  brain,  and  has  been  met  w'ith 
in  the  substance  of  the  heart.  On  the  whole 
the  seat  of  this  Species  of  carcinoma  appears 
scarcely  more  limited  than  that  of  encephaloid. 

Scirrhus  is  ordinarily  solitary  ; in  some 
instances,  however,  growths  of  this  species 
have  been  observed  in  several  organs  in  the 
same  subject.  The  female  mamma,  the  uterus, 
the  stomach,  and  the  lower  lip  are  the  parts 
of  the  body  most  frequently  attacked. 

Varieties. — The  pancreatic  sarcoma  of  Aber- 
nethy  is  set  down  as  a variety  of  scirrhus  by 
Dr.  Carswell,  the  peculiar  appearance  re- 
sembling the  tissue  of  the  pancreas  being 
ascribed  to  a lobulated  arrangement  of  the 
scirrhous  matter : by  Dr.  Hodgkin  it  is  sup- 
posed to  refer  to  “ non-malignant  tumours 
composed  of  compound  serous  cysts  ac- 
cording to  Chelius  the  pancreatiform  and 
mastoid  tissues  are  nothing  more  than  acci- 
dental modifications  of  encephaloid  : Professor 
Berard,  after  a diligent  study  of  Abernethy’s 
essay,  declares  himself  unable  to  determine  to 
what  description  of  structure  the  term  was 
applied.  Our  own  conclusion  on  the  subject 
agrees  with  that  of  the  latter  w'riter.  Aber- 
nethy  refers  to  a tumour,  possessing  vessels, 
7§  inches  in  length,  3§  in  circumference, 
weighing  two  pounds  and  a half,  and  de- 
veloped under  the  ocular  conjunctiva,  as  an 
example  of  pancreatic  formation  ; now  the 
seat,  bulk,  and  other  characters  of  this  mass 
appear  tolerably  strong  evidence  that  it  was 
not  of  true  scirrhous  nature.  Muller  speaks 
of  an  encephaloid  tumour  of  which  the  innume- 
rable small  component  lobules  gave  the  mass 
a pancreatic  appearance  ; some  of  Cruveil- 
hier’s  figures  of  pultaceous  areolar  carcinoma 
bear  no  distant  resemblance  to  the  structure 
of  that  viscus  : as  far  as  our  experience  goes, 
the  term  is  more  applicable  to  either  of  these 
species  of  cancer  than  to  scirrhus. 

M.  Recamier  terms  this  morbid  formation 
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in  its  earliest  stage  chondroid ; the  consistence 
of  the  substance  is  then  very  closely  that  of 
cartilage,  its  section  shining,  and  of  blueish- 
white  colour. 

In  perusing  the  works  of  French  patholo- 
gists much  difficulty  is  felt  in  determining  to 
what  growths  they  apply  the  phrase  Lardaceous 
tissue , or  rather  the  conviction  arises  that 
they  thus  designate  all  morbid  productions  of 
every  class  possessing  an  accidental  resem- 
blance to  the  boiled  rind  of  bacon.  Now 
scirrhus,  when  infiltrated  in  the  substance  of 
organs,  frequently  assumes  this  appearance. 
In  this  manner  Andral  speaks  of  the  tissue  of 
the  brain  being  “ transformed  into  a lardaceous 
tissue  possessing  all  the  characters  of  scirrhus.” 
The  term  is  a useless  addition  to  our  already 
over-loaded  nomenclature. 

Under  the  title  of  carcinoma  reticu/are  M fil- 
ler describes  that  form  of  scirrhus  in  which  a 
reticulated  appearance  of  the  fibrous  intersec- 
tions is  particularly  manifest.  This  condition 
of  the  septa  announces,  according  to  Muller, 
other  peculiarities  in  the  scirrhous  growth. 
Tumours  of  this  description  attain  a larger 
size  and  have  a greater  tendency  to  lobular 
arrangement  than  simple  scirrhus  ; their  con- 
sistence ranges  between  that  of  ordinary 
scirrhus  and  encephaloid.  The  greater  num- 
ber of  cancers  of  the  female  mamma  are  of 
this  description ; Muller  has  also  seen  it  in 
the  stomach,  axillary  glands,  lip,  orbit,  an- 
terior mediastinum,  and  in  small  masses  on 
the  surface  of  the  heart.  So  far  we  can  per- 
ceive nothing  really  novel  in  the  description 
of  carcinoma  reticulare  ; its  microscopical 
characters,  however,  appear  peculiar.  It  con- 
sists fundamentally  of  a grey  globular  matter, 
embedded  in  meshes  formed  of  fibrous  fasci- 
culi, which  are  represented  in  PI.  1 1.  Fig.  3,  as 
they  appear  after  the  removal  of  the  globules. 
Its  globular  structure  seems  the  same  as  in 
ordinary  scirrhus,  the  globules  containing 
subcells,  nuclei,  or  granules ; minute  unat- 
tached granules  are  occasionally  seen  in  great 
numbers  between  the  vesicles,  the  smallest  of 
them  endowed  with  molecular  movement. 
The  cell-globules  measure  '00021  to  '00040 
of  a Paris  inch  in  diameter.  The  reticulated 
figures  are  not  formed  of  enlarged  vessels 
with  thickened  walls,  as  is  occasionally  seen 
in  simple  scirrhus,  but  produced  by  the  inlay- 
ing of  white  granules  in  the  grey  mass. 
These  granules  are  not  cellular,  but  appa- 
rently formed  of  an  accumulation  of  opaque 
sub-granules.  Their  appearance  under  a mag- 
nifying power  of  450  diameters  is  shown  in 
PI.  II.  Fig.  4.  They  are  generally  roundish  or 
oval,  and  from  twice  to  four  times  as  large  as 
the  globules  of  the  blood.  Their  mode  of 
arrangement  producing  the  reticulated  figures 
is  shown  in  PI.  II.  Fig.  5:  they  are  magnified 
100  times  and  seen  by  transmitted  light. 

(c.)  Colloid.  This  term,  derived  from 
KoWdjSrig  (from  KoWrj,  glue,  and  clSog,  form,') 
was  first  applied  by  Laennec  to  a hete- 
rologous product,  one  of  the  most  strik- 
ing peculiarities  of  which  consists  in  the 


gelatiniform  character  of  its  contained  ele- 
ment. A tolerably  accurate  description  of 
this  morbid  product  was  also  given  in  1816 
by  Otto,  and  an  illustrative  engraving  in  his 
“ Beobachtungen  ” conveys,  though  in  a rough 
manner,  its  characteristic  features  : the  disease, 
which  occurred  in  the  stomach,  was  described 
as  scirrhus  of  that  organ. 

The  section  of  a colloid  growth  presents 
an  appearance,  which  once  seen  can  scarcely 
be  forgotten.  The  surface  is  divided  into  a 
vast  number  of  distinct  alveoli  regularly  ar- 
ranged, of  an  oval  or  rounded  shape,  varying 
in  size  from  that  of  a grain  of  sand  to  the 
largest  pea.  The  septa  composing  the  walls 
of  these  loculi  possess  distinctly  fibrous  cha- 
racters ; their  thickness  is  pretty  uniform 
throughout,  occasionally,  however,  they  are 
broader  in  some  situations  than  in  others  ; in 
this  case  the  thicker  septa  may  generally  be 
found  to  give  off'  productions  forming  the 
walls  of  secondary  loculi,  and  these  again 
others,  constituting  a tertiary  order.  The 
loculi  sometimes  form  shut  sacs,  in  other  in- 
stances communicate  with  the  circumjacent 
cells  ; it  is  not  very  unusual  to  observe  alveoli 
of  which  the  walls  seem  to  have  collapsed  and 
coalesced  from  the  removal  of  the  contained 
matter.  In  point  of  consistence  a colloid 
mass,  of  which  the  loculi  are  perfect,  usually 
resembles  firm  cheese,  but  may  be  much 
harder  ; the  general  colour  of  the  divided  sur- 
face is  greenish  yellow.  The  latter  is  more 
especially  the  case  with  the  contained  matter, 
which  is,  besides,  semi-transparent,  tenacious, 
and  clammy,  and  resembles  in  respect  of 
density,  as  in  other  physical  properties,  soft 
jelly.  It  is  not  easily  expressible  from  the 
containing  loculi,  but  may  be  picked  out  with 
the  point  of  a scalpel,  or  removed  by  ma- 
ceration. 

A remarkable  character  of  this  structure, 
so  long  as  the  process  of  destruction  has  not 
set  in,  is,  that  wherever  or  in  whatever  form 
it  be  developed,  the  appearance  and  properties 
of  its  constituent  elements  are  exceedingly 
uniform  in  every  part  of  its  surface  ; the  firm- 
ness, transparency,  and  other  qualities  of  the 
tissue  are  as  distinctly  marked  towards  the 
centre  as  the  periphery  of  the  mass.  The 
peculiar  uniformity  which  sometimes  exists  in 
the  size  of  the  alveoli  is  well  shown  in  a 
figure  of  the  disease  as  occurring  in  the 
cranial  bones  and  pituitary  membrane,  copied 
from  Cruveilhier’s  twenty-first  Fasciculus. — 
(Sec  Cancer  of  the  Meninges.) 

In  a specimen  of  the  disease  affecting  the 
stomach,  we  recently  noticed  the  following 
particulars  : — The  morbid  matter  occupied 
about  one-third  of  the  posterior  surface  of 
the  organ,  terminating  at  about  half-an-inch 
from  the  pylorus,  and  formed  an  irregular 
globular  elevation  somewhat  more  than  half- 
an-inch  high  (exclusive  of  the  coats  of  the 
stomach),  two  broad,  and  two  and  a half  wide. 
Over  by  far  the  greater  part  of  its  surface, 
which  was  irregularly  mammillated,  and  of  a 
greenish  yellow  tint,  the  morbid  matter  was 
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uncovered,  and  exhibited  its  characteristic 
alveolar  and  jellylike  aspect.  But  on  the 
confines  these  characters  were  only  seen  in 
some  spots,  where  destruction  of  the  investing 
mucous  membrane  had  taken  place  : this  de- 
struction seemed  to  consist  in  a simple  wear- 
ing out  from  gradual  attenuation  ; there  was 
no  hardening  or  elevation  of  the  borders  of 
the  small  perforations  thus  produced,  nor  had 
they  the  appearance  of  ordinary  ulcers.  Sur- 
rounding this  mass,  on  its  cardiac  border,  was 
an  elevated  flabby  formation,  more  than  half 
an  inch  high,  and  three  lines  thick  in  some 
places,  with  the  feel  of  a piece  of  lung  con- 
densed by  simple  pressure.  On  making  a 
section  of  this  production,  the  colloid  tumour 
and  the  coats  of  the  stomach,  the  following 
were  found  to  be  their  condition  and  mode  of 
relation.  The  peritonaeum  was  everywhere 
traceable,  and  in  some  parts  considerably 
thickened  ; the  muscular  tunic,  of  a pale  yel- 
low-green tint,  varied  from  one-eighth  to  a 
quarter  of  an  inch  in  thickness  : the  major 
part  of  the  colloid  mass  lay  on  the  gastric  sur- 
face of  the  cellulo-fibrous  membrane,  to  which 
it  adhered  closely  ; in  one  or  two  points  of 
its  periphery  the  diseased  structure  pene- 
trated, as  it  were,  through  this  membrane 
and  the  muscular  coat  down  to  the  perito- 
naeum, along  the  inner  surface  of  which  it 
then  spread  for  about  half  an  inch.  Where 
the  mucous  membrane  existed  entire  over  the 
colloid  structure,  it  could  be  dissected  from 
off  the  latter  without  injuring  the  cancerous 
cells — a fact  showing  that  the  morbid  matter 
was  here  developed  between  the  cellulo- 
fibrous  and  the  mucous  tunics.  But  the 
colloid  alveoli  also  extended,  gradually  de- 
creasing in  closeness  and  number,  into  the 
elevated  production  already  referred  to  : this 
seemed  itself  to  be  nothing  more  than  a 
hypertrophous  state  of  a fold  of  the  mucous 
coat,  accompanied  with  flabby  induration  ; it 
had  neither  the  structure  nor  the  consistence 
of  any  form  of  indurated  carcinoma,  and  its 
gastric  surface  was  perfectly  sound  and  appa- 
rently healthy.  Hence  it  appears  that  the 
mucous  membrane,  previously  rendered  hy- 
pertrophous, may,  as  well  as  the  cellulo- 
fibrous  and  mucous  tunics,  become  the  nidus 
of  the  diseased  formation.  M.  Cruveilhier 
has  made  a closely  similar  observation,  for  he 
remarks  that  the  fungous  vegetations,  ob- 
served in  the  substance,  or  on  the  confines  of 
gastric  colloid,  are  mucous  papillae  prodigiously 
enlarged.  According  to  Muller  the  develop- 
ment of  the  gelatinous  cells  is  coeval  between 
the  fasciculi  of  muscular  fibres  and  in  the 
mucous  tunic  : in  the  earliest  stage  of  the 
disease  the  cells  are  only  visible  with  the  aid 
of  the  microscope. 

Little  has  yet  been  done  in  investigating 
the  vascular  condition  of  colloid.  Cruveilhier 
says  that  both  arteries  and  lymphatics  in  a 
permeable  and  healthy  state  are  found  be- 
tween the  alveoli  of  the  diseased  mass  ; the 
cells  he  considers  formed  of  dilated  veins. 
When  the  disease  has  reached  its  maximum 


development,  no  trace  of  vessels  is,  according 
to  the  same  observer,  discoverable.  Muller 
speaks  of  a case  in  which  the  cells  were 
invested  with  a distinct  vascular  membrane, 
but  is  silent  respecting  the  character  and 
mode  of  distribution  of  the  vessels.  Velpeau 
injected  a colloid  tumour  of  the  shoulder 
before  removal  from  the  body,  and  observed 
vessels,  “ presenting  nothing  remarkable,”  in 
its  septa.  Andral  is  not  aware  that  vascular 
twigs  have  ever  been  traced  into  the  jellylike 
matter  itself. 

Microscopical  characters. — According  to 
Muller,  when  the  minute  cells  of  colloid 
structure  are  examined  under  the  microscope, 
they  are  observed  to  contain  several  more 
minute  cells  enclosed  within  them,  and  again 
these  secondary  cells  a tertiary  order  of  still 
smaller  dimensions.  An  opaque  yellow  parietal 
nucleus  is  easily  seen  in  the  smaller  cells  ; 
and  many  of  the  latter  also  contain  free 
nuclei  in  their  interior,  as  cytoblasts  ' for  the 
development  of  future  cells.  (PI.  II.  Figs.  6 
and  7.)  The  largest  cells  have  distinctly 
fibrous  walls,  and  the  fibres  pass  from  one 
cell  to  another,  as  is  seen  in  PI.  II.  Fig.  8. 
MUller  observed,  in  two  instances,  acicular 
crystals  in  the  jelly  of  preparations  preserved 
in  alcohol  ; and  in  one  case  caudate  bodies 
similarly  situated.  In  order  to  distinguish 
the  encasement  ( einsckachtelung  J of  the  cells 
and  their  relation  to  the  nuclei,  it  is  necessary 
to  examine  the  disease  in  the  earliest  stage  of 
development. 

Chemical  characters. — The  jellylike  matter 
of  colloid  retains  its  transparency  in  prepara- 
tions preserved  in  spirits  of  wine.  Muller 
was  unable  to  discover  any  trace  of  gelatine 
in  the  expressed  jelly,  when  carefully  freed 
from  membranous  tissue.  A tumour,  re- 
moved from  alcohol,  was  boiled  for  eighteen 
hours,  and  at  the  end  of  that  time  had  only 
yielded  a very  small  quantity  of  matter, 
which  though  somewhat  allied  in  properties 
to  the  salivary  principle,  was  in  truth  sui 
generis,  and  could  not  be  precipitated  by  any 
reagent,  not  even  by  tannin  : its  existence 
was  established  by  evaporation  of  the  fluid  in 
which  the  mass  had  been  boiled.  When 
tumours,  which  have  been  long  kept  in  spirits, 
are  operated  on,  they  are  found  free  from 
osmazome  ; this  principle  must  be  first  care- 
fully removed,  when  fresh  specimens  are 
made  the  subject  of  analysis.  No  casein  is 
found  in  the  jellylike  matter.  Cruveilhier 
likewise  ascertained  that  the  contained  matter 
yielded  albumen  only  in  the  ordinary  speci- 
mens of  the  disease  ; but  in  the  remarkable 
instance  of  the  pultaceous  variety  already 
referred  to,  the  contents  of  the  cells,  sub- 
mitted to  analysis  by  M.  Boutin-Limousineau, 
were  ascertained  to  consist  of  casein. 

Colloid  presents  itself  as  a distinct  solitary 
tumour,  or  in  numerous  small  masses  dissemi- 
nated through  the  substance  of  an  organ,  or 
the  morbid  matter  is  infiltrated  in  the  tissues 

* From  kvtos,  a cell,  and  f}\aoTos,  a germ. 
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affected.  When  occurring  in  the  form  of  a 
tumour,  it  is  sometimes  surrounded  with  a 
jseudo-capsule  consisting  of  condensed  cellu- 
ar  tissue,  in  some  cases  of  such  tenuity  that 
the  character  of  the  subjacent  substance  may 
be  partly  distinguished  through  it.  The  ex- 
ternal surface  is  lobulated.  Disseminated 
masses  of  colloid  structure  are  met  with  in  the 
greater  and  lesser  omentum,  as  an  extension 
of  the  disease  from  the  stomach  ; they  vary  in 
size  from  mere  granulations  to  tumours  of 
moderate  size  ; two  or  more  occasionally  co- 
alesce into  a single  mass.  The  infiltrated  form 
is  of  most  common  occurrence  in  the  stomach, 
and  is  likewise  met  with  in  the  omentum. 
The  former  viscus  retains  its  natural  shape 
when  thus  affected,  though  its  cavity  is  much 
diminished  in  size  from  the  occasionally 
extreme  thickening  of  its  walls : when  the 
latter  condition  is  carried  to  its  greatest  extent, 
the  organ  does  not  collapse  when  removed 
from  the  abdomen. 

Colloid  growths  acquire  considerable  bulk  : 
there  is  a formation  of  this  species  as  large  as 
a cocoa-nut,  and  connected  with  the  omentum, 
among  the  preparations  in  the  collection  at 
King’s  College.  In  the  infiltrated  state  it 
sometimes  extends  over  upwards  of  two-thirds 
of  the  anterior  and  posterior  surfaces  of  the 
stomach,  as  in  Otto’s  case  ; according  to 
Cruveilhier,  in  a good  proportion  of  instances 
of  destruction  of  the  entire  surface  of  that 
viscus,  the  disease  exhibits  the  present  form  of 
structure.  Velpeau  has  seen  masses,  weighing 
several  pounds,  in  the  extremities. 

According  to  Cruveilhier,  colloid  is  the 
form  of  cancer  most  frequently  met  with  in 
the  diseased  condition  of  the  bones  termed 
osteo-sarcoma  and  spina-veutosa  : he  has,  be- 
sides, observed  it  in  the  uterus,  ovary  (?),  at 
the  lower  extremity  of  the  rectum,  in  the 
caecum,  the  small  intestine,  and  the  omentum. 
It  has,  however,  appeared  to  him  (and  here 
his  experience  coincides  with  that  of  other 
observers)  to  occur  most  commonly  in  the 
stomach,  and,  like  other  cancerous  structures, 
to  affect,  more  particularly,  the  pyloric  region. 
The  specimens  of  this  species  of  carcinoma 
which  have  fallen  under  the  notice  of  Dr.  Hodg- 
kin were  all  situated  in  the  abdomen,  either  at- 
tached to  or  seated  at  no  great  distance  from 
the  alimentary  canal,  and  usually  in  the 
neighbourhood  of  the  stomach  and  rectum. 
This  pathologist,  however,  further  informs  us 
that  it  is  not  very  uncommon  in  connexion 
with  tendon  or  bone.  He  endeavours  to  ex- 
plain the  predilection  the  disease  appears  to 
affect  for  the  alimentary  canal,  on  the  principle 
that  the  products  of  the  disturbed  nutrition  of 
a particular  part  are  liable  to  be  modified 
by  the  structure  of  the  surrounding  natural 
tissues  ; — the  regular  production  of  mucus  on 
the  surface  of  the  digestive  tube  is  thu3  sup- 
posed to  influence  the  character  of  the  con- 
tained matter  of  the  cancer.  M.  Cruveilhier, 
on  the  other  hand,  ascribes  the  comparative 
frequency  of  this  form  of  affection  in  the 
stomach  to  the  great  tendency  of  that  organ 


to  carcinomatous  disease  in  general.  This  is 
a less  hypothetical  mode  of  accounting  for 
the  fact,  and  evidently  better  reconcileable 
with  the  occurrence  of  colloid  in  parts  uncon- 
nected with  the  mucous  secretions.  There  is 
an  excellent  specimen  of  the  disease  in  the 
mamma,  referred  to  by  Miiller,  in  the  collec- 
tion at  St.  Thomas’s  Hospital.  Professors 
Berard,  Velpeau,  and  others,  have  observed  it 
in  the  extremities ; and  it  appears  to  occur  with 
tolerable  frequency  in  the  shoulder  and  upper 
part  of  the  arm.  The  museum  at  Guy’s  con- 
tains a preparation  of  the  disease  in  the  tes- 
ticle. 

In  describing  a specimen  of  reticular  carci- 
noma (scirrhus),  Miiller  states  that  he  found 
in  its  substance  a mass  of  alveolar  colloid  as 
large  as  a hazel-nut ; and  adds,  that  he  has 
more  frequently  seen  this  form  complicated 
with  simple  scirrhus.  Such  association  of 
these  two  species  of  cancer  is  nevertheless,  we 
apprehend,  rare  ; no  example  of  it  occurs  in 
the  museums  of  the  metropolis.  It  is  im- 
portant that  the  homogeneous  jellylike  pulp 
frequently  seen  in  the  interior  of  scirrhus,  and 
which  is  nothing  but  its  own  substance  softened, 
should  not  be  confounded  with  true  alveolar 
colloid  ; the  latter  not  unfrequently  exists  in 
the  same  tumour  with  encephaloid. 

In  the  description  of  scirrhus,  the  compara- 
tive rarity  of  the  co-existence  of  several  tu- 
mours in  the  same  subject  has  been  noted  ; 
this  is  still  more  marked  in  the  case  of  colloid. 
M.  Cruveilhier  states  that  it  is  rare  to  observe 
its  successive  or  simultaneous  development  in 
a number  of  organs  or  parts.  Dr.  Hodgkin 
expresses  himself  nearly  in  the  same  tone,  but 
adds,  that  it  does  at  times  invade  different  lo- 
calities in  the  same  subject.  It  may  coexist 
with  the  two  other  species  of  carcinoma  in 
distant  organs.  In  the  case  of  the  disease  in 
the  stomach  alre.ady  adverted  to,  the  left  ovary 
presented  a solanoid  mass,  and  the  cervix 
uteri  was  infiltrated  with  scirrhus. 

Varieties, — One  of  the  distinguishing  attri- 
butes of  this  species  of  cancer  is  its  apparent 
insusceptibility  of  assuming  such  variation  of 
internal  arrangement,  as  to  call,  in  this  point 
of  view,  for  the  establishment  of  varieties : 
but  the  properties  of  the  contained  matter  are 
not  always  the  same  ; instead  of  being  simply 
jellylike,  it  may  be  perfectly  transparent  and 
almost  white,  constituting  the  alveolar  cancer 
d maticre  perlec  of  M.  Cruveilhier.  This  sub- 
stance is  represented  to  be  tenacious,  yet  with- 
out adhesion  to  the  containing  cells  and  easily 
enucleated  ; the  contents  of  each  cell  resem- 
bling “ a small  pearl  of  the  finest  water.”  Or 
the  contained  material  may  be  opaque,  of 
yellowish  hue  and  tallow-like  aspect,  with 
granular  fracture  and  feel,  and  the  chemical 
constitution  of  caseum.  Under  these  con- 
ditions it  has  been  met  with  in  the  bones, 
uterus,  vagina,  and  walls  of  the  urethra,  and 
constitutes  the  areolar  pultaccous  cancer  of 
the  same  pathologist.  These  modifications 
are  comparatively  unimportant,  while  the  fun- 
damental alveolar  character  is  preserved. 
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$ 2. — Physiology. 

We  propose  examining  under  this  head 
some  of  the  phenomena  influencing  and  at- 
tending the  evolution  of  carcinoma, — the  cir- 
cumstances of  its  origin,  growth,  and  decay. 
We  shall  consider  the  different  species  to- 
gether, in  order  to  avoid  the  repetitions  which, 
on  account  of  the  similarity  of  their  physio- 
logical processes,  a separate  examination  of 
each  would  unavoidably  entail. 

(a.)  Origin. — It  is  unnecessary  to  review 
all  the  hypotheses  brought  forward  at  different 
times  respecting  the  seat  and  origin  of  can- 
cerous matter  ; the  majority  of  these  are 
cither  so  prima  facie  absurd,  or  so  repugnant  to 
the  results  of  sound  observation,  that  they  are 
only  fitted  to  figure  among  the  curiosities  of 
medical  literature.  The  reader  may  well  be 
spared  an  inquiry  into  speculations  ascribing 
cancer  to  the  atrabilis  or  a melancholic  humour 
— to  lymph  converted  into  an  acrid  and  de- 
structive fluid — to  the  presence  of  a gas 
ossessing  properties  analogous  to  those  of 
ydrosulphuric  acid — to  fluids  spontaneously 
effused  and  rendered  corrosive  by  putrefac- 
tion— to  a depravation  of  the  nervous  fluid — 
to  “ insects  or  the  germina  of  these  taken  up 
from  the  air  by  the  lymphatic  vessels1” — or  to 
a virus  composed  of  an  ammoniacal  fluid  con- 
taining oxide  of  nitrogen  in  excess.  Nor  is  it 
adviseable  in  a work  of  this  kind  to  do  more 
than  mention  the  theories  of  Dr.  Adams,  who 
supposes  carcinoma  to  be  the  result  ofthe  gene- 
ration, growth,  and  multiplication  of  a particu- 
lar entozoon  (the  “hydatis  carcinomatosa”)  ; 
of  Dr.  Baron,  who  likewise  attributes  the 
diseased  formation  to  hydatids,  but  denies  its 
“ animalcular  existence;”  or  of  Mr.  Car- 
michael, by  whom  cancer  is  regarded  as  “ an 
animal  fungus  possessed  of  independant  vi- 
tality.” Such  doctrines  only  shall  be  particu- 
larly noticed  as  are  remarkable  for  their 
influence  on  general  opinion  or  their  specious- 
ness. 

Pouteau  professed  that  the  disease  is  pri- 
marily induced  by  a mechanical  lesion  of  the 
affected  parts.  He  conceived  that  this  injury, 
a blow  for  example,  necessarily  leads  to  the 
extravasation  of  blood  and  other  vascular 
fluids  ; that  the  effused  blood  liquefies,  ac- 
quires acrid  properties,  irritates  the  circum- 
jacent nervous  filaments,  and  thus  originates  a 
growth  which  in  process  of  time  becomes 
dense  and  voluminous. 

Hardly  differing  from  this  fundamentally  is 
the  notion  taught  by  Abernethy,  that  depo- 
sition ofthe  coagulable  part  of  the  blood  is  the 
first  step  in  the  formation  of  all  adventitious 
structures.  This  extravasation  might,  he  con- 
ceives, be  the  effect  of  an  accident,  or  of  a 
common  inflammatory  process,  or  of  diseased 
action  of  the  surrounding  vessels,  and  take 

' Justamond  (p.  65)  quotes  a thesis  by  Martin 
Schumacher  and  the  work  of  Quadrio  to  show  that  ho 
was  far  from  singular  in  entertaining  this  opinion  : the 
latter  had  seen  the  insect,  and  describes  its  length, 
breadth,  and  colour. 


place  either  in  the  cellular  tissue,  in  the 
parenchyma,  or  on  the  surface  of  organs. 
The  subsequent  development  and  increase  of 
this  matter,  when  once  organized,  he  believed 
to  depend  on  its  own  inherent  powers  and 
upon  actions  maintained  in  itself.  It  is  now 
understood  that  effusion  of  blood  does  not 
necessarily  precede  the  formation  of  tumours, 
and  hence  that  Abernethy’s  theory  is  untena- 
ble. 

In  1815  C.  Wenzel  undertook  to  prove 
that  scirrhus  and  induration  were  one  and  the 
same  thing,  and  carcinoma  nothing  more  than 
inflammation  of  indurated  parts.  If  Brous- 
sais  be  believed,  cancer  is  a result  of  acute  or 
subacute  inflammation,  and  the  progress  of  the 
former  is  always  in  the  ratio  of  the  intensity 
of  the  latter  ; external  cancer  is  the  product 
of  an  irritative  degeneration  of  the  tissues  in 
which  fat  and  albumen  abound.  Similar  no- 
tions were  entertained  by  Breschet  and  Fer- 
rus : these  writers  maintain  that  cancer  in- 
variably succeeds  irritation  or  inflammation, 
and  is  incapable  of  being  developed,  unless  in 
situations  where  either  of  those  states  has 
pre-existed.  Inflammation,  they  allege,  leads 
to  the  effusion  of  coagulable  lymph  (fibrine), 
or  of  a strongly  concrescible  albuminous  liquid 
into  the  cellular  element  of  the  tissues  ; the 
effused  matter  is,  according  to  circumstances, 
either  absorbed  or  remains  as  an  indurated 
mass  tending  to  disorganization.  Scirrhus 
they,  like  Wenzel,  consider  identical  in  nature 
with  the  indurations  or  callosities,  which  oc- 
casionally form  on  the  confines  of  wounds 
and  fistulae.  The  sophistry  of  the  system  of 
argument  by  which  the  doctrine  of  irritation 
is  upheld  is  notorious  ; but  the  facts,  that  sim- 
ple induration  is  a state  distinguished  by  its 
inactivity,  while  scirrhus  possesses  in  itself  an 
active  principle  of  increase  and  growth  ; that 
carcinoma  assimilates  to  its  own  nature  the 
tissues  it  attacks,  while  inflammatory  indura- 
tion is  modified  by  the  particular  structure  af- 
fected ; furnish  a better  refutation  of  it  than 
any  critical  exposure  of  its  fallacies.  The 
former  important  result  of  clinical  observation 
is  confirmed,  while  it  is  explained,  by  micro- 
scopical investigation  : the  materials  exuded 
in  simple  induration  never  contain  any  cell- 
globules  provided  with  germs  of  young  cells  ; 
in  carcinoma,  on  the  contrary,  an  inherent 
power  of  growth  is  produced  and  maintained 
by  the  formation  of  globules  containing  in 
themselves  the  embryos  of  a secondary  crop  of 
similar  bodies.  (Muller.) 

From  this  error  the  disciples  of  the  eclectic 
school  easily  steered  clear.  M.  Andral,  reflect- 
ing on  the  impossibility  of  producing  any  form 
of  carcinoma  by  exciting  even  the  most  intense 
degrees  of  inflammation  in  the  tissues  of  ani- 
mals, on  the  frequent  formation  of  that  sub- 
stance, where  no  local  or  general  symptom  of 
irritation  has  preceded  its  appearance,  and  on 
the  far  from  uncommon  presence  of  cancerous 
masses  in  the  midst  of  tissues  possessing  every 
characteristic  of  the  most  perfect  health  (e.g. 
in  the  lung  and  liver),  had  no  hesitation  in  re- 
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jectiug  the  doctrine  of  Broussais.  He  admits, 
as  all  will  do  who  have  had  opportunities  of 
satisfactorily  ascertaining  the  early  condition 
of  the  diseased  part,  either  by  direct  obser- 
vation or  through  the  testimony  of  intelligent 
patients,  that  irritation  sometimes  precedes 
and  appears  to  act  as  the  local  exciting  cause 
of  the  growth  of  the  morbid  structure  ; but  to 
this  occasional  influence  he  limits  its  power. 
M.  Andral  believes  that  every  agency,  which 
modifies  the  processes  of  nutrition  and  secre- 
tion, tends  to  give  rise  to  the  formation  of 
adventitious  matter  in  the  cellular  structure 
of  organs. 

Some  years  since  our  distinguished  country- 
man Dr.  Hodgkin  endeavoured  to  show,  by  a 
train  of  very  ingenious  and  plausible  reason- 
ing, that  the  production  of  cancerous  growths 
depends  on  the  presence  of  simple  or  multi- 
ple cysts.  “ If,”  says  this  anatomo-patholo- 
gist,  “ we  carefully  dissect  down  to  the  sur- 
face ...  of  a tumour,  in  which  the  progress 
of  decay  has  either  not  commenced  or  has 
made  very  little  progress,  we  shall  find  that 
the  surface,  which  is  next  to  the  mass  of  the 
tumour,  is  more  or  less  smooth  and  even  ; and 
on  raising  it,  we  find  that  it  is  reflected  over 
one  or  more  somewhat  pyriform  bodies,  at- 
tached by  a base,  which  is  generally  narrow 
and  peduncular,  to  some  part  of  the  circum- 
ference of  the  enclosing  capsule It 

must  be  sufficiently  obvious,  that  the  appear- 
ance presented  by  the  section  of  a tumour 
such  as  I have  just  described  must  be  very 
materially  affected  by  the  direction  in  which 
the  section  is  made.  If  it  pass  through  or 
near  to  the  point  at  w hich  the  pyriform  bodies 
are  attached  to  the  enclosing  cyst,  it  must 
more  or  less  nearly  correspond  with  the  direc- 
tion which  some  of  these  bodies  take  towards 
the  circumference  ; and  their  edges  will  con- 
sequently be  seen  in  the  form  of  radiating 
lines.  On  the  other  hand,  if  the  section  be 
made  more  or  less  nearly  transverse  to  the 
axes  of  these  bodies,  their  sections  will  con- 
vey the  idea  of  cells  of  various  shapes.  If, 
continuing  the  dissection,  we  raise  the  outer 
cyst,  or  the  membrance  reflected  from  that 
which  covers  the  radiating  pedunculated 
bodies,  wre  shall  generally  find,  that  on  one  or 
more  sides  it  dips  down  deeply  into  the  mass 
of  the  tumour.  It  thus  forms  part  of  a septum, 
which  separates  one  packet  of  pedunculated 
bodies  from  the  others,  which  usually  concur 
to  form  the  mass  of  the  tumour  ; for  it,  com- 
paratively, rarely  happens  that  the  tumour  is 
composed  of  a single  cyst  filled  with  pedun- 
culated bodies 

Thus,  according  to  this  investigator,  the 
existence  of  carcinomatous  matter  involves 
that  of  a cyst ; the  former  cannot  be  de- 
veloped unless  in  the  latter,  which  is  therefore 
at  once  its  seat  and  source.  Now  although 
this  theory  leaves  the  causation  of  cancer  as 
much  unexplained  as  ever  (for  the  develop- 

1 Morbid  Anatomy  of  the  Serous  and  Mucous  Mem- 
brane, p.  251. 


ment  of  the  cyst  itself  remains  to  be  accounted 
for),  it  is,  if  well  founded,  a very  important 
contribution  to  the  anatomy  of  these  diseased 
structures,  and  therefore  deserves  to  be  care- 
fully examined.  Serous  cysts  are  undoubtedly 
often  associated  with  carcinomatous  growths. 
In  the  first  place,  as  we  have  already  inti- 
mated, a lamina  of  serous  aspect  forms,  in 
rare  cases,  the  internal  layer  of  the  capsule  of 
encephaloid  tumours,  in  the  manner  described 
by  Dr.  Hodgkin.  But  we  are  not  acquainted 
with  any  facts  proving  that  this  lamina  pre- 
cedes the  cancerous  substance  in  order  of  de- 
velopment ; the  contrary  is  indeed  more  likely 
to  be  the  truth  for  the  following  reasons : the 
lamina  in  question  appears  to  be  simply  a 
modification  of  the  inner  surface  of  an  ordinary 
capsule  of  condensed  cellular  membrane,  which 
is  confessedly,  when  it  exists,  formed  subse- 
quently to  the  cancerous  mass  ; the  connexion 
between  the  cyst  and  its  contents  is  not  neces- 
sarily either  close  or  universal,  nor,  according 
to  the  experience  of  numerous  observers,  are 
the  cellular  septa  of  the  tumour  distinctly  pro- 
ductions from  it.  Secondly,  though  serous 
cysts  with  contents  of  different  kinds  are  fre- 
quently seen  in  the  interior  of  cancerous 
growths,  we  have  never  yet  observed  a par- 
ticle of  encephaloid,  scirrhus,  or  colloid  actually 
within  the  cavity  of  such  contained  cysts ; 
though  it  is  far  from  uncommon  to  discover  a 
protrusion  inwards  or'partial  collapse  of  some 
portion  of  their  walls,  probably  from  local  ac- 
tivity of  growth  of  the  cancerous  tumour. 
The  origin  of  these  internal  cysts  we  shall 
hereafter  endeavour  to  explain.  Thirdly,  in 
connexion  with  simple  or  multilocular  cysts 
of  the  ovary  and  mamma,  encephaloid  vegeta- 
tions of  various  sizes  and  shapes  are  occasion- 
ally found  protruding  into  the  cavity  of  those 
cysts  ; but  we  have  not  been  able  to  ascertain 
that  such  vegetations  are  surrounded  by  a 
serous  sac  developed  within  the  original  one. 
It  is,  we  think,  evident  that  the  carcinoma- 
tous matter  originates  in  these  cases  between 
the  external  surface  of  the  pre-existing  serous 
membrane  and  the  adjoining  stratum  of  cel- 
lular or  fibrous  tissue,  and  hence  that  the  ex- 
tent of  surface  of  the  cancerous  growth  covered 
with  a reflection  of  the  former  is  always  in  the 
inverse  ratio  of  the  breadth  of  base  of  that 
product.  Laennec  had  noticed  this  partial 
cystic  investiture  under  other  circumstances, 
and  attempted  to  explain  it  by  supposing  the 
cyst  in  course  of  formation  ; but  this  hypo- 
thesis is  untenable  : the  peculiarity  seems  to 
be  caused  from  cancerous  matter,  produced 
outside  a pre-existing  cyst,  carrying  inwards 
the  adjoining  portion  of  the  serous  lamina  and 
eventually  bringing  it  into  contact  with  the 
opposite  circumference.  In  this  case  the 
relation  of  the  cancerous  structure  to  the  cyst 
is  that  of  the  testicle  to  the  tunica  vaginalis  ; 
the  former  is  partially  invested  by  the  latter, 
but  is  without  its  proper  cavity  : and,  in 
truth,  according  to  Dr.  Hodgkin  himself,  this 
is  the  mode  of  connexion  of  the  morbid  mat- 
ter and  cyst,  for  it  is  clearly  impossible  that 
12 
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the  superadded  growth  should  at  once  be 
within  the  cavity  of  the  serous  sac  and  in- 
vested by  a reflection  of  it.  So  long  then  as 
the  connexion  of  cysts  with  cancer  is  trace- 
able, their  independence  as  cause  and  effect 
seems  apparent.  Besides  this,  it  has  been  al- 
leged by  Dr.  Carswell,  who  has  used  very 
much  the  same  line  of  argument  as  the  above, 
in  refutation  of  the  cystic  theory,  that  carci- 
nomatous structure,  when  connected  with  a 
cyst,  is  supplied  with  blood  by  vessels  not  be- 
longing to  that  membrane.  This  pathologist 
admits  that  cancerous  matter  may  be  thrown 
out  on  the  internal  surface  of  accidental  cysts 
developed  in  subjects  of  a cancerous  diathesis  : 
he  does  not,  however,  state  that  he  has  actually 
seen  carcinoma  so  situated. 

The  theory  just  examined  makes  the  ex- 
istence of  a cyst  of  primary  importance  in 
the  formation  of  cancerous  matter ; but  Dr. 
Hodgkin  modifies,  in  another  part  of  his 
volume,  its  obvious  bearing  in  this  respect. 
He  there  “ takes  views  of  the  commencement 
of  the  adventitious  structure,  which  exclude 
the  question  as  to  the  priority  of  the  cyst  or 
its  contents,  as  the  formation  of  both  is  almost 
simultaneous,  and  proceeds  pari  passu ” (p. 
281).  All  claim  to  formative  function  on 
the  part  of  the  cysts  is  here  relinquished. 

M.  Cruveilhier,  whose  laborious  attention 
to  pathological  anatomy  for  a number  of 
years  entitles  his  inferences  to  most  atten- 
tive consideration,  professes  opinions  on  the 
subject  of  the  seat  and  origin  of  cancer  ma- 
terially different  from  those  held  by  his  con- 
temporaries. M.  Cruveilhier’s  doctrine  em- 
braces two  essentially  distinct  propositions. 
First,  he  regards  all  heterologous  formations 
“ as  the  exclusive  result  of  a successive  depo- 
sition of  morbid  products  in  the  cellular  ele- 
ment of  organs  he  believes  that  “ this  cel- 
lular element  is  alone  affected  ; that  the  proper 
tissue  of  organs  is  in  itself  incapable  of  under- 
going any  organic  lesion,  except  hypertrophy 
and  atrophy  ; that  at  first  rendered  hyper- 
trophous  by  the  state  of  irritation  existing  in 
the  neighbouring  cellular  membrane,  these 
proper  tissues  subsequently  become  atrophous 
and  finally  disappear  in  consequence  of  the 
pressure  they  undergo  from  the  diseased 
formation.”  But  this  unalterableness  of  com- 
position of  the  organic  tissues  is  the  least  im- 
portant part  of  the  doctrine  ; for,  secondly, 
“ it  results  from  his  researches  that  the  for- 
mation of  cancer,  like  all  nutritive  phenomena, 
physiological  and  morbid,  takes  place  in  the 
venous  capillary  system  ; that  from  it  the 
morbid  products  are  poured  into  the  cellular 
membrane,  either  by  exhalation  or  through 
lacerated  openings1.”  This  latter  proposi- 

' The  escape  of  the  cancerous  matter  from  the 
capillary  vessels  is  a point  of  inferior  importance,  and 
apparently  rather  accidental  than  otherwise,  according 
to  M.  C.’s  notions.  In  sneaking  of  cases  in  which 
the  uterus  looks  healthy,  though  it  affords  cancerous 
matter  on  expression,  he  states  that  the  veins  are  its 
containing  element,  but  that  as  they  retain  their 
normal  dimensions,  there  is  no  atrophy  of  the  proper 


tion,  as  it  affects  cancer,  is  evidently  only  a 
part  of  his  more  general  theory,  according  to 
which  the  various  phenomena  of  nutrition, 
secretion,  and  inflammation,  are  accomplished, 
not  as  has  heretofore  been  believed  in  the 
arterial,  but  in  the  venous  capillaries.  It 
would  be  foreign  to  our  present  purpose  to 
inquire  into  the  validity  of  the  arguments  on 
which  the  learned  Professor  rests  his  general 
doctrine  ; we  have  at  present  only  to  do  with 
the  particular  evidence  adduced  by  him  to 
prove  that  carcinoma  occurs  primitively  and 
invariably  in  the  seat  he  has  assigned.  Now 
in  the  numerous  passages  of  his  great  work 
in  which  this  theory  is  emphatically  dwelt  on, 
and  pronounced  to  be  a demonstrated  truth, 
we  find  no  single  fact  but  the  occurrence  of 
carcinomatous  matter  in  the  veins  advanced 
in  its  support.  We  shall  by  and  by  inquire 
whether  the  inference  from  the  fact  is  per- 
fectly warranted. 

Dr.  Carswell  has  investigated  the  delicate 
points  under  consideration  on  the  correct 
principle  that,  in  order  to  obtain  satisfactory 
results  thereon,  the  morbid  matter  must  be  ob- 
served as  soon  as  possible  after  deposition,  and 
its  development  thus  traced,  as  it  were,  ab  ovo. 
Examining  the  question  in  this  way,  he  con- 
ceives he  has  ascertained  that  carcinoma 
originates  in  three  positions — in  the  molecular 
structure  of  organs  as  a product  of  nutrition  ; 
on  free  serous  surfaces,  as  a result  of  secre- 
tion ; and  in  the  blood. 

Deposition  in  the  molecular  structure  of 
organs  is  exemplified  by  the  mode  of  forma- 
tion observable  in  the  liver.  If  a liver 
studded  with  carcinomatous  growths  be  closely 
examined,  certain  minute  spots  may  be  de- 
tected, in  which  a slight  change  of  colour  in- 
dicates the  commencement  of  the  process  of 
morbid  formation.  This  alteration  of  colour 
may  be  limited  to  a single  “ acinus,”  or  occur 
in  several  of  these  bodies  either  successively 
or  simultaneously.  Their  natural  colour  is 
succeeded  by  a pale  milk-white,  or  straw 
tint,  the  alteration  being  attended  with  an 
increase  of  consistence  ; but  at  the  same  time, 
and  this  is  represented  to  be  the  most  im- 
portant circumstance  attending  the  diseased 
process,  the  form  and  bulk  of  the  “ acini”  re- 
main unaltered.  Hence  it  is  inferred  that 
the  foreign  substance  must  be  introduced  in 
the  same  order  as  the  normal  element  of  nu- 
trition ; otherwise  a change  of  bulk  would  co- 
advance with  that  of  colour  and  consistence. 
M.  Cruveilhier  also  observes,  that  cancerous 
growths  of  the  liver  in  the  nascent  state  ac- 
curately represent  in  point  of  form  the  he- 
patic granulations,  and  that  the  disease  origi- 
nates in  the  granulations  themselves,  and  not 
in  the  cellular  membrane  connecting  them 
Admitted  by  observers  w’hose  theoretical 

tissue  of  the  organ.  Where  there  is  formation  of 
distinct  tumour,  the  coats  of  those  vessels  become 
enormously  distended  by  the  morbid  matter,  and 
excessively  fragile.  Livrais.  xxvii. 

1 Livrais.  xii.  Foie,  p.  5. 
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notions  are  very  widely  opposed,  there  can 
be  little  doubt  of  the  reality  of  the  alleged 
fact ; their  explanation  differs  however  : that 
of  Dr.  Carswell  we  have  just  seen  : accord- 
ing to  the  French  pathologist  the  venous 
capillaries  are  in  the  hepatic  granules,  as 
elsewhere,  the  anatomical  element  primarily 
affected.  Dr.  Hodgkin  on  the  other  hand 
believes  that  the  cellular  membrane  accom- 
panying the  vessels  and  ducts  is  the  texture 
in  which  the  diseased  formation  commences. 
The  judicious  use  of  the  microscope  is  abso- 
lutely required  to  enable  us  to  decide  with 
which  of  these  opinions  truth  lies. 

The  alleged  fact  that  carcinoma  is  thrown 
out  on  the  free  surface  of  serous  membranes, 
is  adduced  by  Dr.  Carswell  as  strongly  cor- 
roborative of  the  views  just  stated  respecting 
the  nutritive  transformation  of  the  tissue  of 
organs,  for  the  distinction  between  the  pro- 
cesses of  nutrition  and  secretion  is  merely 
nominal.  The  analogy  is,  no  doubt,  strong  ; 
but  the  production  of  cancerous  matter  on 
free  serous  surfaces — we  have  ourselves  never 
seen  a specimen  in  which  the  morbid  forma- 
tion distinctly  occupied  this  situation — is,  to 
say  the  least,  an  extremely  rare  phenomenon. 
Indubitably,  the  vast  majority  of  growths  con- 
nected with  serous  tissues  are  developed  in 
the  cellular  membrane  beneath  them  ; this 
we  have  had  frequent  opportunities  of  ascer- 
taining by  careful  dissection  of  incipient 
pleural  and  peritoneal  patches ; even  the 
growths  figured  by  Dr.  Carswell,  as  illustra- 
ting his  opinion,  appear  to  be  contained  in  a 
pouch  of  the  distended  serous  membrane. 
Cancerous  tumours  of  the  meninges,  when 
connected  with  the  arachnoid,  originate 
either  in  the  cellular  tissue  between  the  in- 
ternal surface  of  the  dura  mater  and  the 
parietal  portion  of  the  serous  membrane,  or 
under  its  cerebral  lamina  ; their  investment  by 
the  arachnoid  is  demonstrable  by  dissection. 
In  such  reports  of  cases  of  similar  disease  of 
the  pericardium  as  we  have  met  with,  the 
morbid  product  is  described  to  have  been 
seated  on  the  attached  surface  of  the  mem- 
brane *.  But  the  question  is,  we  admit,  not 
one  of  frequency  ; if  carcinoma  has  actually 
been  effused  in  a single  instance  into  a serous 
cavity,  Dr.  Carswell’s  thesis  is  defensible2. 
Persuaded  of  the  fact,  this  eminent  patho- 
logist ascribes  it  to  the  “ separation ” of  the 
morbid  matter  from  the  blood.  This  leads  us 
at  once  to  consider  the  state  of  that  fluid. 

As  the  subject  of  cancerous  vitiation  of  the 
blood  itself  is  an  extremely  important  one, 
we  shall  lay  before  the  reader,  as  concisely  as 

1 A case  related  by  Dr.  Blight  (Med.  Chir.  Trans, 
vol.  xxii.  p.  17.)  appears  to  furnish  an  exception  to 
this  statement. 

2 Vessels  have  recently  been  spoken  of  as  ‘ shooting 
into  the  serous  cavities,  as  it  were  into  space;”  and, 
we  believe,  such  vessels  are  said  to  contain  cancerous 
matter  occasionally.  But  even  if  these  propositions 
shall  have  been  proved,  they  will  lend  no  support  to 
Dr.  Carswell’s  notion  ; there  is  no  analogy  between 
such  mode  of  production  of  cancer  and  its  effusion  or 
exhibition  from  the  serous  substance. 


possible,  such  facts  as  have  been  established 
respecting  it,  and  the  conclusions  drawn  from 
these  by  different  pathologists.  The  earliest 
careful  observations  respecting  the  presence 
of  cancerous  matter  in  the  vascular  system 
appear  to  have  been  by  M.  Velpeau1.  In 
1824  this  inquirer  read  an  essay  to  the 
Academy  of  Medicine  containing  two  cases 
related  with  much  precision.  In  one  of  these 
an  encephaloid  mass  appeared  in  the  vena 
cava  communicating  with  similar  structure  in 
the  kidney  ; and  an  enormous  coagulum  ex- 
tending from  the  iliac  veins  through  the  cava 
inferior  to  the  right  auricle,  presented  from 
place  to  place  the  characters  of  encephaloid 
matter  of  varying  firmness.  The  coagula  in 
the  heart  had  apparently  formed  after  death, 
yet  in  one  of  them,  placed  between  the  walls 
of  the  ventricle  and  the  tricuspid  valve,  was 
contained  “ some  substance  of  purulent  or 
encephaloid  aspect,  like  that  contained  in  the 
kidney.”  In  1829  M.  Andral  announced  his 
having  discovered  carcinomatous  matter  in 
the  trunk  and  minute  ramifications  of  the  pul- 
monary artery  ; in  other  instances,  in  the 
branches  of  the  vena  porta,  &c.  In  the  same 
year  M.  Cruveilhier,  in  describing  a case  of 
cancer  of  the  uterus  and  vagina,  stated  that 
on  cutting  the  latter  membrane  slantingly,  he 
ascertained,  with  the  aid  of  a lens,  that  the 
venous  areolae  of  the  vaginal  mucous  mem- 
brane were  crammed  with  encephaloid  easily 
expressible  from  their  interior.  M.  Berard’s 
observations  in  the  same  direction  have  al- 
ready been  noticed. 

These  facts  are  all  evidently  referrible  to 
the  same  category,  and  simply  prove  the 
presence  of  carcinoma  in  the  interior  of  the 
venous  system.  But  the  inferences  drawn 
from  them  are  in  each  instance  different. 
M.  Velpeau  concluded,  from  an  examination 
of  all  the  particulars  of  his  cases,  that  the 
encephaloid  matter  in  the  midst  of  the  venous 
coagula  was  not  a production  of  the  internal 
tunic  of  the  vessels,  (that  tunic  was  healthy,  and 
not  closely  connected  with  the  adventitious  pro- 
duct,) but  actually  formed  in  those  coagula ; and 
further  that  the  germ  of  all  such  heterologous 
tissues  exists  primitively  in  the  blood2.  M. 
Andral  partly  coincides  in  this  opinion,  main- 
taining that  the  presence  of  the  abnormal  sub- 
stance in  the  blood  depends  upon  transforma- 
tion of  the  fibrine  of  the  latter  into  the  former. 
M.  Cruveilhier  discovers  in  the  same  fact, 
as  we  have  already  intimated,  a proof  that 
cancer  is  a product  of  secretion  by  the  coats 
of  the  capillary  veins.  M.  Berard  entertains 
no  doubt  that  in  the  cases  observed  by  him 
the  presence  of  the  foreign  formation  in  the 
veins  resulted  from  partial  destruction  of  their 

1 Mr.  Langstaff  (Mod  Chir.  Trans,  vol.  viii.  p.  286, 
1817,)  had  already  noticed  the  fact  of  such  presence; 
in  a case  of  encephaloid  disease  dissected  by  him, 
“6ome  of  the  veins  were  filled  with  matter  of  the 
same  consistence  without  its  having  formed  any  ad- 
hesion with  their  coats;”  but  he  docs  not  appear  to 
have  attached  any  importance  to  the  discovery. 

2 Rev.  Medicare,  lfi'25,  vol.  i.  p.  357. 
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coats  (as  long  since  described  by  Sir  C.  Bell1)  ; 
but  he  admits  that  the  fact  of  free  encephaloid 
masses  being  found  in  the  interior  of  vessels 
with  sound  parietes  is  not  thus  explicable. 

Now  these  pathologists  have  not  endea- 
voured to  prove  what  is  absolutely  necessary 
for  the  establishment  of  the  doctrine  of  the 
production  of  encephaloid  matter  in  the  blood 
itself  or  by  the  coats  of  the  capillary  veins  : 
they  have  not  shown  that  such  matter  is  ever 
detected  in  the  venous  system  in  cases  where 
no  such  morbid  deposit  has  pre-existed  in  the 
cellular  structure  of  the  solids.  Hence  they 
have  furnished  no  evidence  contradictory  of 
the  much  easier  and  more  natural  explana- 
tion that  the  diseased  masses  in  the  venous 
coagula  had  found  their  way  into  the  veins 
by  absorption.  It  seems  highly  probable,  too, 
from  recent  microscopical  researches,  that  in 
some  of  the  instances  referred  to,  the  sub- 
stance presumed  to  be  encephaloid  was  not 
really  of  that  description. 

Such  was  the  state  of  knowledge  on  the 
subject  when  Dr.  Carswell  announced  him- 
self an  advocate  of  the  origin  of  carcinoma  in 
the  blood.  This  pathologist  does  not  found 
his  conviction  on  the  mere  existence  ot  can- 
cerous matter  in  t lie  veins;  he  affirms  not 
only  that  the  morbid  production  may  be  dis- 
covered in  vessels  having  no  direct  communi- 
cation with  an  organ  affected  with  the  same 
disease  (as  when  confined  to  a small  extent  of 
the  vena  porta),  but  that  there  are  cases  in 
which  the  venous  blood  alone  is  found  to  be 
the  seat  of  the  morbid  accumulation.  Of  the 
first  of  these  observations  we  readily  admit 
the  accuracy,  but  it  by  no  means  disproves 
the  fact  of  venous  absorption.  There  does 
not  seem  to  be  any  direct  communication 
between  the  parenchyma  of  the  lungs  and  the 
bones  of  the  extremities  ; yet  the  celebrated 
experiments  of  M.  Cruveilhier  show  that 
a single  globule  of  mercury  introduced  into 
the  medullary  cavity  of  the  femur  may  be 
detected  weeks  after  in  the  pulmonary  tissue. 
Nay  more,  they  have  proved  that  mercury, 
introduced  into  any  part  either  of  the  general 
or  portal  venous  systems,  may  reach  in  the 
first  instance  the  capillaries  of  the  liver,  in 
the  second  those  of  the  lung.  With  respect 
to  the  second  observation,  we  can  only  say, 
that  among  a vast  number  of  post-mortem 
examinations,  conducted  by  men  familiarized 
with  such  researches,  we  have  never  seen  a 
case  of  the  description  referred  to,  we  have 
never  heard  of  one,  and  we  have  in  vain 
searched  periodical  works  for  details  demon- 
strating the  reality  of  its  occurrence.  Were 
the  fact  substantiated  it  would  furnish  strong 
evidence  of  a primary  cancerous  alteration  of 
the  blood,  provided  the  adjoining  venous 
structure  were  shown  to  be  wholly  unimpli- 
cated ; but  while  unsupported  by  a full  narra- 
tive of  the  cases  from  which  it  professes  to 
derive,  the  doctrine  of  such  alteration,  no 
matter  how  eminent  the  individual  by  whom 

1 Surg.  Obs.  vol.  ii.  p.  “405,  1818. 


it  is  adopted,  can  only,  we  apprehend,  be 
regarded  in  the  light  of  an  hypothesis  *. 
The  fact  that  the  heterologous  substance  is 
not  discovered  in  the  arterial  system  (Cru- 
veilhier’s  statement  [p.  594]  requires  substan- 
tiation) is  accounted  for  by  Dr.  Carswell  by 
supposing  that  the  contractile  power  of  the 
arteries  prevents  stagnation  of  their  contents : 
how  far  this  may  be  considered  an  answer  to 
an  obvious  argument  against  his  theory,  we 
are  unprepared  to  say  ; it  is  certain  that  it  is 
far  from  convincing. 

Further,  as  Dr.  Carswell  regards  the  depo- 
sition of  carcinoma,  through  the  processes  of 
nutrition  and  secretion,  as  the  result  of  its 
separatum  from  the  blood,  cancerous  vitiation 
of  that  fluid,  preceding  the  origin  and  co- 
existing with  the  growth  of  the  local  malady, 
is  a sine  qua  non  of  the  development  of  the 
latter  : according  to  him  the  blood  is,  in  a 
word,  the  sole  primary  seat  of  the  disease. 
Hence  the  material  element  of  the  affection 
is  in  circulation  in  cases,  for  instance,  ot 
scirrhus  of  the  mamma,  which  remains  almost 
stationary  for  years,  is  unattended  with  se- 
condary formations  in  other  parts  of  the  frame, 
and  gives  rise  to  no  marked  constitutional 
disturbance.  Now  this  idea  is  by  others  re- 
jected as  inadmissible  ; can  we  readily  com- 
prehend, they  allege,  how  blood  holding 
cancer  in  suspension  can  furnish  the  materials 
of  normal  secretions  and  perform  its  functions 
in  such  manner  as  to  cause  no  perceptible  de- 
viation from  the  standard  of  health?  How 
comes  it  again,  it  is  urged,  if  this  doctrine  be 
well  founded,  that  after  the  removal  of  a 
cancerous  tumour  the  process  of  cicatrization 
frequently  goes  through  its  stages  with  regu- 
larity, though  when  the  patient  dies,  one  or 
more  viscera  are  found  affected  with  the 
disease  in  such  manner  as  to  leave  little 
doubt,  in  some  cases  none,  that  the  morbid 
growths  discovered  in  them  were  in  existence 
before  the  performance  of  the  operation.  It 
these  facts  are  reconcileable  with  the  theory 
espoused  by  Dr.  Carswell,  he  has  at  least 
failed  to  make  manifest  their  compatibility 
therewith.  For  our  own  part,  while  we  dis- 
tinctly avow  that  the  difficulty  of  explaining 
the  apparent  contradictions  involved  in  this 
doctrine  furnishes  no  proof  of  its  unsoundness, 
we  reject  it  as  unestablished  by  experience. 

Again,  thoug'h  we  look  upon  it  as  almost 
demonstrated  that  cancerous  matter  found  in 
the  veins  has  in  the  majority  of  cases  come 
there  by  absorption  (see  the  section  on  Pa- 
thology), yet  we  are  by  no  means  desirous  of 
upholding  an  exclusive  opinion  on  the  matter. 
Facts  well  observed  prove,  in  the  first  place, 
that  growths  external  to  those  vessels,  in  some 
instances  perforate  their  coats,  protrude  into. 

1 Granting  that  cancerous  matter  be  discovered  in 
the  interior  of  the  blood-vessels,  it  would  be  necessary 
to  prove  its  absence  not  only  from  the  cellular  stiuc- 
ture  of  the  trunk  and  extremities  and  various  viscera, 
but  from  the  substance  of  the  bones,  before  we  become 
entitled  to  affirm  that  it  is  exclusively  contained  in 
those  tubes. 
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and  extend  laterally  in,  their  interior.  Nor 
do  we  deny  the  possible  conversion  of  coagu- 
lated blood  into  encephaloid  ; we  simply  al- 
ledge that  such  transformation  is  as  yet  un- 
proved. Thirdly,  published  cases  tend  to 
prove  the  occasional  production  of  carcinoma 
by  the  coats  of  the  veins  ; circumscribed 
tumours  are  sometimes  found  attached  to  the 
walls  of  these  vessels  by  a simple  or  multiple 
pedicle  (not  unfrequently  dilating  the  vein, 
as  M.  Cruveilhier  observes,  into  an  ovoid 
ampulla  simulating  a cyst).  These  tumours 
are  evidently  in  organized  connexion  with 
the  vascular  tunics — a fact  arguing  in  its 
favour,  though  it  by  no  means  demonstrates 
their  production  thereby1. 

It  may,  we  think,  be  fairly  inferred  from 
facts  hitherto  ascertained,  that  the  primary 
seat  of  carcinoma  is  the  intervascular  inter- 
stices of  all  the  organized  tissues  and  paren- 
chymata,  in  rare  instances  possibly  free  serous 
surfaces  and  the  interior  of  the  veins.  Wher- 
ever there  are  capillary  vessels  composing  a 
nutritive  or  secretive  apparatus,  cancerous 
matter  may  be  produced  ; that  it  may  be 
sometimes  retained  in  these  may  reasonably 
be  supposed,  but  there  is  at  present  no  proof 
of  the  fact.  Secondly,  the  proximate  cause 
of  the  formation  consists  in  a perversion  of 
the  acts  of  nutrition  or  secretion.  But  though 
we  believe  it  unnecessary  for  the  comprehen- 
sion of  cancerous  development  to  admit  that 
the  material  element  of  the  disease  circulates 
with  the  blood  previously  to  its  local  mani- 
festation— that  a cancerous  vitiation  of  that 
fluid  is  the  first  step  in  the  train  of  morbid 
changes — we  do  not  mean  to  affirm  that  the 
blood  possesses  its  normal  constitution  even 
at  that  period  ; and  further  we  are  persuaded 
that  when  secondary  cancerous  impregnation 
occurs,  it  must  exercise  a material  influence 
on  the  activity  and  increase  of  local  growths. 
Both  these  questions,  which  refer  to  the 
doctrines  of  diathesis  and  secondary  forma- 
tion, will  be  attended  to  elsewhere. 

If  doubt  and  uncertainty  still  hang  over 
the  points  just  considered,  pathologists  are 
yet  more  ignorant  respecting  the  nature,  and 
indeed  the  existence  or  non-existence,  of  a 
local  structural  change  in  the  elementary  con- 
stituents of  the  tissues  preceding  the  deposi- 
tion of  cancerous  matter.  The  German  in- 
quirers have  not  applied  the  microscope  to 
this  fundamental  part  of  the  subject ; and  no 

1 In  M.  Cruveilhier’s  twenty-ninth  Fasciculus  is 
the  engraving  of  a large  tabulated  polypiform  en- 
cephaloid mass  found  attached  to  the  wall  of  the 
right  auricle,  almost  completely  filling  that  cavity 
and  extending  into  the  right  ventricle  and  both  vena; 
cavae.  The  continuance  of  life  under  such  circum- 
stances is  only  explicable  by  supposing  the  growth  of 
the  tumour  to  have  been  extremely  slow.  No  sus- 
picion arose  during  life  of  an  affection  of  the  circula- 
ting organs  being  in  existence.  The  patient  died 
suddenly  after  a hearty  meal,  in  all  probability  from 
some  derangement  of  the  relative  position  of  the  dis- 
eased mass,  the  valves  and  orifices  of  the  organ.  The 
parotid  glands  were  the  only  other  organs  affected 
with  the  disease. 


authorized  statements  have  yet  appeared  from 
the  observer  in  this  country,  who  has  long 
been  employed  in  its  investigation. 

(6.)  Growth. — Like  all  bodies  possessed  of 
the  power  of  adding  to  their  own  develop- 
ment, carcinomatous  tumours  grow  by  intus- 
susception ; they  abstract  from  the  blood  ma- 
terials for  conversion  into  their  proper  sub- 
stance, and  are  the  seat  of  circulation,  absorp- 
tion, and  nutrition.  We  have  already  re- 
ferred to  the  vessels  of  these  growths,  to  the 
difficulty  of  detecting  them  in  scirrhus  and 
their  abundance  in  encephaloid.  Some  of 
these  vessels  are  manifestly  in  communication 
with  those  of  the  surrounding  tissues  ; while 
the  relation  of  others  in  this  respect  is  yet 
matter  of  uncertainty.  The  mode  of  forma- 
tion of  the  latter  appears  traceable  with  the 
naked  eye  as  follows.  In  one  point  of  a tu- 
mour may  be  seen  some  minute  unconnected 
points  of  blood  ; at  another  a number  of  such 
points  united  in  linear  juxtaposition,  so  as  to 
form  a streak  of  blood  uninclosed  in  any  dis- 
tinct vessel ; elsewhere  a vascular  investment 
is  found  for  a similar  streak  ; further  on,  a 
similar  piece  of  delicate  tube  divides  at  each 
extremity  into  a number  of  tapering  ramifica- 
tions, assuming  a stellate  arrangement.  So 
far  as  these  facts  go,  they  argue  in  favour  of 
the  opinion  of  Cruveilhier,  Carswell,  and 
others  who  regard  the  vessels  in  question  as 
“ perfectly  independent  of  the  general  circu- 
lation,” and  formed  de  novo  in  the  morbid 
matter,  in  the  same  manner  as  the  vascular 
tissue  of  the  ovum.  But  as  this  opinion  is 
one  which  clashes  with  received  physiological 
notions,  and  as  the  appearances  referred  to 
are  of  gross  character,  while  the  earliest  phe- 
nomena of  formation  require  the  application 
of  the  microscope,  it  cannot  be  embraced 
without  hesitation.  Dr.  Hodgkin  and  others 
regard  the  notion  of  new-formed  vessels  as 
totally  inadmissible.  See  Pseudo-Membrane. 
Be  this  as  it  may,  the  tubes  in  question  (in 
which  Lobstein  affirms  that  he  saw  the  circu- 
lation going  forward  with  the  help  of  a com- 
mon lens)  constitute  what  Dr.  Carswell  terms 
the  proper  circulating  system  of  encephaloid 
in  contradistinction  to  the  manifest  offsets 
from  the  surrounding  arteries,  which  form  the 
collateral  supply.  The  predominance  of  either 
of  these  systems  appears  to  vary  with  the 
consistence  of  the  growth  ; the  collateral  is 
most  abundant  while  the  tissue  is  firm  and  re- 
sisting, the  proper  under  the  contrary  cir- 
cumstances. 

Different  opinions  are  professed  respecting 
the  origin  of  the  containing  element  or  septa 
of  carcinoma.  While  some  maintain  that  it 
is  formed  of  the  natural  cellular  tissue  of  the 
part  in  a state  of  hypertrophy  and  induration, 
the  majority  of  writers  consider  it  a new  for- 
mation, as  proper  to  carcinoma  as  the  con- 
tained matter.  Dr.  Carswell  remarks  in  con- 
futation of  the  former  opinion,  that  cellular 
membrane  in  a state  of  acknowledged  hyper- 
trophy, such  as  is  met  with  in  elephantiasis 
Arabum,  has  no  tendency  to  terminate  in 
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cancer,  nor  does  hypertrophy  of  the  heart 
from  disease,  or  of  the  muscles  from  frequent 
exercise,  ever  present  any  other  change  (ex- 
cept slight  increase  of  consistence)  than  that 
implied  by  this  term  ; besides  carcinoma  ap- 
pears in  situations  where  the  cellular  tissue  is 
either  very  scanty  or  does  not  at  all  exist. 
According  to  Dr.  Hodgkin  the  septa  are 
“ neither  the  dilated  terminations  of  the  ex- 
treme branches  of  any  of  the  three  vascular 
systems,  nor  modifications  of  the  cells  of  the 
cellular  membrane,”  but  the  walls  of  newly- 
formed  cysts,  as  already  explained.  The 
microscopical  descriptions  of  Muller  argue 
for  their  new  formation.  On  the  other  hand 
Cruveilhier  believes  them  composed  of  the 
parietes  of  distended  veins  ; an  obvious  diffi- 
culty attending  this  notion  being  got  over  by 
the  hypothesis  “ that  the  existence  of  a natural 
venous  plexus,  wherever  a normal  secretion  is 
accomplished,  and  of  an  adventitious  venous 
plexus  wherever  an  accidental  morbid  secre- 
tion or  process  is  in  activity,  is  a law  of  the 
economy.” 

The  opinion  of  Cruveilhier  is  purely  hypo- 
thetical ; neither  of  the  others  is  exclusively 
correct.  That  the  septa  of  one  variety  of 
mammary  scirrhus  are  formed  of  the  laminar 
intersections  of  the  gland  does  not  admit  of  a 
doubt ; but  they  are  these  laminae  not  merely 
thickened  and  indurated,  hut  also  infiltrated 
with  cancerous  matter  : in  another  variety  the 
lactiferous  ducts  manifestly  form  the  radiating 
septa  of  the  growth.  On  the  other  hand  the 
argument  of  Dr.  Carswell  respecting  the  ab- 
sence of  cellular  membrane  proves  conclu- 
sively, that  in  some  situations  the  septa  are  of 
new  growth.  Besides,  as  has  been  remarked 
by  Berard,  if  the  new  portion  of  carcinoma 
were  limited  to  the  contained  matter,  this 
morbid  structure  would  hardly  present  the 
uniformity  of  aspect  and  properties  which, 
with  unimportant  exceptions,  it  is  observed 
to  possess  in  every  organ  and  tissue  of  the 
economy.  The  exclusiveness  of  authors’  opin- 
ions appears  to  have  originated  in  their  re- 
ferring solely  either  to  infiltrated  or  tuberi- 
form  cancer. 

The  application  of  the  microscope  has 
within  the  last  few  years  given  a new  character 
to  our  knowledge  respecting  the  growth  and 
increase  of  carcinoma.  Before  stating  the 
theory  to  which  Muller  has  been  thus  led, 
we  shall  briefly  describe  the  doctrine  professed 
by  Schwann  on  the  development  of  the 
normal  embryonic  tissues1  ; the  former  is  little 
more  than  a novel  application  of  the  latter. 
According  to  Schwann  the  primitive  or  em- 
bryonic structure  of  almost  all  animal  tissues  is 
demonstrably  cellular  ; the  component  cells 
are,  further,  identical  in  point  of  structure 

1 See  Froriep'9  Notizen,  Nos.  91,  103,  1 12. 
January,  &c.  1838.  Schwann’s  observations  were 
originally  made  on  the  embryos  of  the  lower  animals, 
some  of  them  mammiferous  : but  that  the  mode  of 
growth  described  by  him  prevails  at  least  in  the  car- 
tilaginous tissues  of  all  animals,  is  spoken  of  by 
Muller  as  matter  of  certainty. 
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with  those  of  plants,  and  originate  and  are 
developed  in  pursuance  of  the  same  laws  as 
those  discovered  by  Schleiden  to  regulate  the 
cells  of  plants.  The  young  cells  always  con- 
tain a nucleus  in  their  walls,  from  which  they 
originally  sprang  ; and  they  grow  either  within 
pre-existing  cells  (and  consequently  from 
nuclei  formed  in  the  cavity  of  those  cells,  and 
without  connexion  with  their  walls)  or  out- 
side those  pre-existing  cells.  Now  the  former 
mode  of  formation  occurs  according  to 
Schwann  in  cartilage  and  in  the  chorda  dor- 
salis1 ; the  latter  appears  to  prevail  in  many 
other  parts,  inasmuch  as  all  the  tissues  of  the 
embryo,  according  to  the  same  physiologist, 
consist  of  cells  with  a parietal  nucleus,  and 
the  origin  of  new  cells  in  the  interior  of  the 
old  ones  cannot  be  demonstrated  in  all  of 
those  tissues.  In  the  adult,  too,  we  have  an 
example  of  the  production  of  cells  with  a 
parietal  nucleus  outside  the  old  cells  in  the 
instance  of  the  epithelium  ; no  encasement 
( einsckachtelung ) of  cells  is  perceptible  here. 
(Henle.)  The  formation  of  new  cells  is  best 
observable  where  it  takes  place  in  the  interior 
of  old  ones,  that  is  where  the  nuclei  apply 
themselves  to  new  cells  developed  in  the 
interior  of  the  pre-existing  ones.  This  de- 
velopment occurs  in  the  following  manner. 
Each  nucleus  produces  a new  cell,  which  pro- 
trudes from  its  surface  like  a watch-glass 
from  a watch : with  the  progress  of  growth 
this  new  cell  enlarges,  and  the  nucleus  re- 
mains permanently  in  its  wall.  When  se- 
veral young  cells  are  thus  produced  in  the 
interior  of  a mother-cell,  they  fill  it  com- 
pletely when  full-grown,  and  their  walls  be- 
come incorporated  with  those  of  the  mother- 
cell. Fresh  nuclei  form  in  the  interior  of 
these  young  cells,  producing  in  their  turn  a 
third  generation  and  so  on.  The  walls  of 
the  new  cells  are  perfectly  transparent ; those 
of  the  old  thicken,  and  in  many  cases  become 
the  seat  of  fibrous  formation.  ‘ Thus  are  pro- 
duced and  grow  the  cells  of  cartilage  and  of 
the  chorda  dorsalis,  and  probably  of  the 
decidua  likewise.  It  follows  further  from 
these  observations  on  the  tissues  of  the  em- 
bryo, that  caudate  corpuscula  are  a metamor- 
phosis of  primitive  cells.  The  external  mem- 
brane of  the  ovum,  among  other  parts,  re- 
gularly contains  such  bodies,  which  run  into 
long  filaments,  and  thus  form  the  fibres  of 
that  tunic. 

Now  that  the  development  of  carcinoma 
proceeds  on  similar  principles  is  according  to 
Muller,  from  whom  we  have  chiefly  bor- 

1 This  body  must  not  be  confounded  with  the  spinal 
chord.  The  chorda  dorsalis,  which  is  developed  along 
with  the  laminae  dorsales  from  the  primitive  streak  of 
the  embryo,  and  consists  at  first  simply  of  a row  of 
dark  globules,  more  closely  aggregated  towards  the 
anterior  extremity  than  elsewhere,  runs  exactly  in 
the  axis  of  the  future  spinal  column — the  bodies  of 
the  vertebrae  in  fact  form  around  it.  It  appears  to  be 
analogous  to  the  cartilaginous  filament  found  persis- 
tent in  the  vertebral  column  of  some  cartilaginous 
fishes.  (Vid.  Burdach’s  Physiologie,  bd.  ii.  s.  244, 
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rowed  the  above  account,  most  satisfactorily 
traceable  in  colloid.  (PI.  II.  Figs.  6,7.)  The 
cells  of  this  formation  contain  whole  genera- 
tions of  more  recent  cells  within  them,  which, 
as  in  the  chorda  dorsalis  and  in  cartilage, 
originate  from  cytoblasts  ; the  latter  are,  on 
account  of  their  large  size,  yellow  colour,  and 
opacity,  easily  discernible  in  the  cells  of  this 
species  of  cancer.  When  the  fibrous  forma- 
tion, already  referred  to  in  the  description  of 
colloid,  is  developed  on  the  largest  cells,  the 
fibres  form  the  bed  or  stroma  for  the  deposi- 
tion of  cells  of  younger  growth. 

In  carcinoma  simplex  (scirrhus)  and  re- 
ticulare  there  is  often,  but  not  constantly, 
found,  in  addition  to  the  appearances  de- 
scribed in  the  section  on  the  anatomy  of 
these  growths,  a species  of  cell  containing 
one  or  two  smaller  transparent  vesicles  w'ith 
a minute  nucleus.  Miiller  considers  it  na- 
tural that  these  vesicles  should  not  be  in- 
variably met  with,  as  their  discovery  depends 
upon  the  observer’s  examining  them  precisely 
at  the  period  of  their  internal  development. 
But  he  is  far  from  believing  that  all  the  cell- 
globules  of  these  varieties  of  carcinoma  origi- 
nate in  this  manner  as  germinal  cells  in  the 
interior  of  others,  and  subsequently  become 
free  by  the  bursting  or  dissolution  of  the 
mother  cells,  as  occurs  in  colloid.  Their  ap- 
pearance is  not,  he  conceives,  sufficiently 
constant  to  warrant  this  view.  On  the  other 
hand  the  fact  that  several  minute  corpuscules 
are  usually  all  that  is  discovered  in  the  cell 
globules,  argues  forcibly  in  favour  of  the  idea 
that  new  sub-cells  grow  as  easily  and  even 
more  easily  outside  than  inside  the  pre-exist- 
ing cell-globules  ; since  these  sub-cells  are 
there  developed  from  granules  in  the  same 
manner  as  in  the  interior  of  pre-existing  cells. 
These  granules  may  become  free  either 
through  the  collapse  or  dissolution  of  a larger 
cell,  to  which  they  are  attached,  and  then  be 
developed  ; but  they  may  also  originate  in- 
dependently of  and  outside  other  cells.  Here 
then  we  have  the  counterpart  of  the  second 
mode  of  normal  formation — that  exhibited  in 
the  growth  of  the  epithelium  cells. 

The  microscopical  cell-globules  of  colloid 
and  scirrhus  are  not,  as  might  be  supposed, 
primarily  dissimilar  ; the  difference  in  the  as- 
pect of  the  two  growths  essentially  depends 
on  the  different  modes  of  development  of 
these  cells.  In  colloid  the  mother-cells  go 
on  increasing  in  size,  and  attain  two,  three, 
or  more  French  lines  in  diameter,  the  walls 
of  the  sub-cells  coalesce,  and  when  these  fill 
the  mother-cell,  become  incorporated  with  its 
parietes.  In  scirrhus  on  the  contrary  this 
enlargement  and  cohesion  of  the  cells  do  not 
occur,  they  are  easily  separable  from  each 
other,  and  retain  persistently  their  primary 
condition  of  microscopical  formative  globules. 
The  old  cells  appear  to  crumble  away. 

In  the  tumours  with  caudate  corpuscula, 
these  bodies  arc  clearly  formed,  according  to 
Miiller,  from  cells  with  nuclei ; -for  he  always 
observed  isolated  cells,  filled  more  or  less 


distinctly  with  granular  matter,  and  often 
provided  with  a manifest  nucleus,  associated 
in  the  sarn'e  tumour  with  them,  and  predomi- 
nating in  its  non-fibrous  parts.  Moreover 
the  round  cells  pass  by  imperceptible  degrees 
into  those  with  tails,  while  the  latter  are 
transformed  into  filaments,  and  form  the  com- 
mencement of  a fibrous  formation. 

Briefly  to  recapitulate  the  results  of  Mul- 
ler’s inquiries — he  has  advanced  that  cyto- 
blasts form  cells  ; that  new  cells  are  generated, 
either  inside  or  outside  those  of  prior  exist- 
ence, from  a nucleus  or  granule ; that  the 
cells  are  under  certain  circumstances  con- 
verted by  flattening  and  elongation  of  their 
extremities  into  caudate  bodies,  (PI.  I.  Fig.  7.) 
and  that  these  caudate  corpuscules  when 
placed  in  lateral  and  terminal  juxtaposition 
(PI.  I.  Fig.  4.)  form  fibres.  Hence  by  the  per- 
sistent generation  of  cells  the  bulk  of  each 
growth  is  sustained  and  increased.  In  one 
species  of  cancer  (reticulare)  the  fibrous  ap- 
pearance is  stated  to  be  produced  by  inlaying 
of  granular  corpuscula,  but  we  do  not  find  the 
nature  and  mode  of  growth  of  these,  and  the 
conditions  regulating  their  fascicular  arrange- 
ment explained. 

It  will  be  observed  that  the  origin  of  the 
cytoblasts  is  in  this  theory  the  unsolved 
problem  ; until  this  be  decided,  whatever 
light  Muller’s  researches  may  have  thrown 
on  the  mode  of  increase  of  these  products, 
they  have  by  no  means  cleared  up  the  history 
of  their  origin.  The  only  probable  method 
of  discovering  the  cause  and  mode  of  their 
primitive  production — the  physical  change 
directly  preceding  it,  namely  a minute  scru- 
tiny of  the  state  of  the  vessels  leading  to  the 
molecular  scat  of  the  disease,  has  not  been 
pursued  by  this  observer.  “ There  is  nothing 
peculiar,”  he  affirms,  “ in  the  condition  of  the 
capillary  vessels  of  most  tumours,  with  the 
exception  of  those  formed  of  erectile  tissue.” 
He  has  even  omitted  the  anatomical  de- 
scription of  the  larger  vessels  of  cancerous 
growths,  on  the  ground  that  they  do  not  differ 
from  those  of  healthy  parts  ; he  says,  how- 
ever, incidentally,  that  the  vessels  of  scirrhus 
are  sometimes  dilated  and  their  walls  thick- 
ened. Had  Miiller  applied  the  microscope  to 
the  investigation  of  growths  in  the  earliest 
stage  of  development  cognizable  by  that  in- 
strument, instead  of  merely  analysing  the  ele- 
ments of  tumours — had  he  traced  the  process 
of  formation  ab  ovo,  he  might  possibly  have 
made  a nearer  approach  to  clearing  up  the 
mystery  of  their  production. 

From  these  investigations,  however,  an  im- 
portant fact  apparently  derives : the  micro- 
scopical elements  of  cancerous  growths  and 
their  mode  of  propagation  are  identical  with 
those  not  only  of  benignant  tumours,  but  of 
the  normal  embryonic  tissues.  But  we  cannot 
agree  with  Miiller  in  his  inference,  that  this 
identity  proves  carcinoma  not  to  be  a hetero- 
logous formation.  As  it  appears  to  us,  such 
identity  simply  shows  that  the  heterolo- 
gous character,  visible  and  palpable  as  it  is. 
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is  produced  not  by  the  nature,  but  by  the 
mode  of  combination  and  arrangement  of  the 
ultimate  physical  elements  of  the  diseased 
growth.  As  well  might  it  be  contended  that 
calomel  and  corrosive  sublimate  are  not  hete- 
rologous to  each  other,  because  they  are  both 
composed  of  atoms  of  chlorine  and  mercury. 

It  may  be  well  to  remark,  that  whatever 
apparent  resemblance  the  doctrine  of  Muller 
bears  to  the  cystic  theory  of  Dr.  Hodgkin, 
there  is  no  real  similarity  between  them.  In 
the  one  case  the  phenomena  are  microscopi- 
cal ; in  the  other  putatively  traceable  with  the 
unassisted  eye : Dr.  Hodgkin’s  cysts  form 
only  the  containing  element  of  cancerous 
tissues  and  do  not  constitute  their  contained 
matter  ; Muller’s  formative  nuclear  cells  enter 
into  the  composition  of  both,  and  especially  of 
the  latter  : according  to  our  countryman  new 
cysts  form  from  the  walls  of  old  ones,  and  such, 
too,  is  the  fact  in  true  cystic  structures  ; the 
German  observer  has  on  the  other  hand,  as 
we  have  seen,  shown  that  the  formative  mi- 
croscopic cells  grow  from  nuclei  which  may 
themselves  originate  free  in  the  interior  of  or 
outside  the  mother-cells. 

The  variable  condition  of  some  of  the  pro- 
perties of  carcinoma  next  demands  attention. 
The  causes  of  its  variation  in  consistence  may 
be  first  examined.  Laennec,  believing  he  had 
observed  that,  when  first  deposited,  carcino- 
matous matter  is  invariably  firm  and  hard, 
and  that  it  subsequently  becomes  soft  and 
diffluent,  as  a consequence  of  its  further  de- 
velopment, looked  upon  the  degree  of  consis- 
tence of  the  heterologous  growth  as  a measure 
of  its  advancement  towards  perfect  evolution. 
Hence  originated  his  establishment  of  two 
stages  of  development — those  of  crudeness  and 
of  softening.  But  numerous  pathologists,  who 
have  examined  cancer  since  Laennec’s  time, 
have  ascertained  that  its  degree  of  consistence 
does  not  by  any  means  furnish  a correct  esti- 
mate of  the  time  elapsed  since  its  formation, 
that  the  morbid  matter  may  be  extremely  soft, 
nay,  diffluent  from  the  first  moment  it  is  per- 
ceptible by  our  senses,  and  hence  that  such 
state  does  not  involve  as  a necessary  condition 
a previous  stage  of  induration.  Nevertheless, 
thus  much  of  Laennec’s  doctrine  seems  well 
founded, — that  a tendency  to  decrease  in  den- 
sity, no  matter  how  soft  they  may  have  origi- 
nally been,  is  an  attribute  of  these  products. 
His  error  lay  in  supposing  that  they  must  be 
primitively  hard,  and  that  their  subsequent 
semi-liquefaction  was  a physiological  result  of 
development,  instead  of  being,  as  it  really  is,  a 
pathological  process,  the  means  whereby  their 
inherent  tendency  to  destruction  is  realised. 

The  chief  circumstances  affecting  the  phy- 
siological density  of  carcinoma  are  the  nature 
of  the  deposit  itself,  and  the  peculiarities  of  the 
tissue  or  organ  in  which  it  is  developed.  If 
examined  under  favourable  conditions  for  such 
investigation,  that  is  when  their  proprieties 
cannot  be  materially  or  at  all  influenced  by 
the  nature  of  the  part  in  which  they  are 
formed,  manifest  proof  is  obtained  that  the 


consistence  of  cancerous  growths  may  depend 
on  peculiarity  of  intimate  composition.  Sub- 
cutaneous tumours,  for  instance,  belonging  to 
the  same  species,  exposed  to  the  same  extrin- 
sic influences,  discovered  simultaneously  and 
advancing  in  growth  coevally,  occasionally 
differ  extremely  in  point  of  consistence  ; one 
may  possess  the  firmness  of  a fibrous  growth, 
another  the  pulpy  softness  of  semi-putrid 
brain.  Under  these  circumstances  the  diffe- 
rence depends  on  the  relative  proportions  of 
the  contained  matter  and  containing  cellular 
intersections.  The  consistence  varies,  too, 
according  to  the  species  of  cancer.  Again, 
the  structure,  density,  situation  and  con- 
nexions of  parts  modify  this  property,  as  Dr. 
Carswell  has  pointed  out.  “ The  consistence 
of  the  new  growth  is  influenced  by  its  relative 
quantity  to  that  of  the  tissues,  in  which  it  is 
contained  [in  other  words,  by  the  space  free 
for  its  formation],  or  of  a difference  in  the  de- 
gree of  resistance  opposed  by  the  latter  to  its 
accumulation  or  development.  Thus  it  is 
more  consistent  in  the  liver  than  in  the  lungs 
or  brain,  in  the  skin  than  in  the  cellular  tissue 
or  a mucous  membrane.”  But  this  doctrine 
is  to  be  received  with  some  restrictions  ; in 
the  areolar  structure  of  the  bones  as  well  as  in 
their  medullary  cavity,  cancerous  growths  are 
frequently  of  cerebriform  consistence : scirrhus 
occurs  in  the  brain  ; and  encephaloid  of  the 
firmest  character  in  the  cellular  tissue  under 
the  cerebral  arachnoid.  Besides,  growths  pre- 
senting the  opposite  extremes  of  density  are 
often  found  in  close  contiguity  in  the  same 
organ. 

The  dimensions  of  carcinomatous  growths 
are  influenced,  and  even  more  distinctly  so, 
by  precisely  the  same  circumstances  as  its 
consistence.  Thus,  in  respect  of  species,  scir- 
rhous formations,  unless  when  of  the  infiltrated 
kind,  reach  a moderate  size  only,  whilst  en- 
cephaloid masses  occasionally  attain  a vast 
bulk,  and  colloid  productions  observe  a mean 
in  this  respect.  Again,  in  dense  parenchy- 
mata  even  encephaloid  rarely  exceeds  an 
orange  in  size,  in  the  lungs  and  testes  it  grows 
much  larger,  while  in  the  subcutaneous  cellu- 
lar tissue  it  attains  monstrous  magnitude.  The 
influence  of  pressure  is  here  remarkable  ; 
while  firmly  bound  down  by  fibrous  resisting 
tissues,  their  development  is  obstructed,  but 
when  this  obstacle  is  removed,  the  immediate 
result  is  a sudden  increase  of  bulk.  On  this 
physiological  fact  has  been  founded  one  of  the 
methods  of  treating  carcinoma.  In  propor- 
tion to  their  perfection  of  vascularization  is 
the  facility  with  which  they  convert  into  their 
own  substance  the  materials  circulating  within 
them,  and  hence  too  the  volume  they  acquire. 

The  rapidity  of  growth  of  carcinoma  is  simi- 
larly affected  by  the  same  agencies.  Ence- 
phaloid holds  the  first  rank,  colloid  the  second 
in  point  of  rapid  development.  In  respect  of 
the  influence  of  pressure,  an  encephaloid  tu- 
mour, which  may  have  taken  months  to  acquire 
moderate  dimensions,  rapidly  increases  in  size, 
when  perforation  of  a compressing  tissue 
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opens  a free  passage  for  the  expansion  of  the 
mass.  An  important  illustration  of  this  oc- 
curs in  carcinoma  of  the  meninges,  the  eye 
and  orbit,  &c.  Further,  idiosyncrasy  probably 
influences  the  celerity  of  growth.  As  speci- 
mens of  the  quick  progress  occasionally  ob- 
served, the  reader  may  refer  to  some  cases 
related  by  M.  Andral1 : in  one  of  these,  the 
most  satisfactory  in  its  details,  an  encephaloid 
growth  of  the  greater  omentum,  rapidly  ex- 
tended from  the  great  curvature  of  the  stomach 
to  the  pubis,  daily  acquired  an  increase  in  size 
perceptible  both  by  the  eye  and  hand,  and 
ultimately  carried  off  the  patient  in  less  than 
five  weeks  from  the  appearance  of  the  first 
symptoms.  Dr.  Carswell  and  Recamier  nar- 
rate similar  examples  occurring  in  the  lungs 
and  uterus,  and  we  have  ourselves  met  with 
an  instance  of  equally  rapid  growth  in  the  ex- 
tremities. On  the  other  hand  these  growths 
sometimes  scarcely  exceed  a walnut  in  size 
years  after  their  first  appearance  : and  the 
large  tumour  described  by  Gooch 2 had  gradu- 
ally increased  in  bulk  during  fifty  years.  Dr. 
Carswell  observes  that  the  more  the  varieties 
of  carcinoma  resemble  the  natural  tissues  of 
the  body,  the  more  abundantly  they  are  sup- 
plied with  cellular  and  fibrous  membrane,  the 
less  rapid,  cceteris  panbus,  is  their  develop- 
ment. 

Effects  on  adjoining  parts.  — While  the 
growth  of  carcinomatous  tumours  advances, 
the  condition  of  the  surrounding  tissues  may 
either  remain  unaltered,  or,  as  is  much  more 
uniformly  the  case,  undergo  some  one  or  more 
of  a variety  of  changes. 

In  certain  situations  cancerous  deposits 
may  acquire  considerable  volume  without  ap- 
parently influencing  the  substance  of  the  part 
in  which  they  arc  formed.  This  is  observed 
in  the  lung  and  in  the  encephalon,  even  when 
no  cyst  intervenes  between  the  abnormal  and 
natural  tissues  ; hundreds  of  tumours  are  some- 
times found  in  the  liver,  separated  by  per- 
fectly normal  structure.  This  is  usually  ex- 
plained by  supposing  the  adjacent  structure 
to  be  driven  aside,  in  proportion  as  the  morbid 
matter  is  deposited  ; but  if  this  were  the  case, 
indurated  condensation  would  be  produced  ; 
a stratum  of  tissue  of  variable  thickness  is 
probably  removed  by  absorption. 

The  simplest  effect  produced  on  the  circum- 
jacent substance  is  its  condensation.  Of  this 
we  may  again  find  an  example  in  the  pulmo- 
nary organs  ; subpleural  encephaloid  of  such 
magnitude  as  nearly  to  fill  one  side  of  the 
chest  and  dislocate  the  heart,  may  not  other- 
wise affect  the  lung  than  by  compressing  it 
into  a small  firm  mass.  This  fact  is  more 
familiarly  exemplified  in  the  condensation  of 
the  adjoining  cellular  substance  by  subcu- 
taneous tumours.  Aided  in  some  instances 
by  slight  hypertrophy  of  the  cellular  laminae, 

1 Archives  Generates,  &c.  t.  ii.  p.  209. 

5 Cases  and  Remarks;  p.  165.  1758.  The  cncc- 
pnaloid  nature  of  this  growth  cannot,  however,  he 
regarded  as  perfectly  certain. 


a pseudo-cyst  investing  the  morbid  growth  is 
thus  developed.  The  formation  of  this  natural 
barrier  between  the  diseased  and  healthy  tis- 
sues, more  frequently  observed  in  the  case  of 
encephaloid  than  of  scirrhus,  no  doubt  helps 
to  defend  the  latter  from  infiltration  with  the 
morbid  matter.  The  substance  thus  cut  off, 
as  it  were,  from  surrounding  parts,  has  less 
tendency  to  contract  adhesions  with  them — a 
circumstance  furnishing  one  of  the  diagnostic 
signs  between  the  two  species  of  cancer  men- 
tioned. Secondly,  these  tumours  produce 
mechanical  effects  regulated  by  their  size  and 
position.  Thus  if  developed  around  the  vena 
porta,  they  interfere  with  the  circulation  in 
that  vessel  and  induce  ascites,  &c.  ; if  em- 
bracing or  pressing  on  the  aorta,  they  may 
cause  partial  or  total  obstruction  of  its  cavity, 
as  in  cases  related  by  Cruveilhier,  Velpeau, 
and  Lawrence1.  When  seated  in  the  orbit, 
they  cause  gradual  dislocation  and  extrusion 
of  the  eye,  &c.  Thirdly,  discoloration  of  the 
neighbouring  parts  is  sometimes  effected  in  a 
manner  as  yet  unexplained  : thus  the  fat  ad- 
joining mammary  carcinoma  assumes  a yel- 
lowish saffron  tint.  In  advanced  stages  of 
cancer  in  the  same  organ,  the  integuments  ac- 
quire a dingy  green  or  olive  hue,  ascribable, 
as  Dr.  Hodgkin  mentions,  to  changes  in  the 
venous  blood.  Various  alterations  of  tint  fol- 
low, too,  from  mere  languor  or  obstruction 
in  the  tegumentary  circulation.  Fourthly, 
cancer,  when  so  situated  as  to  oppose  the  on- 
ward movement  of  the  contents  of  hollow 
viscera,  leads  to  hypertrophy  of  the  muscular 
apparatus  behind  the  obstruction.  Thus  in 
anal  carcinoma  the  muscular  tunic  of  the  rec- 
tum undergoes  thickening  ; w'hen  the  disease 
is  seated  at  the  cardia,  the  oesophagus  is  simi- 
larly affected.  The  increased  nutrition  is 
however  the  mere  result  of  the  additional 
muscular  power  required  to  overcome  the 
mechanical  obstacle,  and  is  not  a specific  effect 
of  carcinoma.  But  a change  of  nutrition  of 
another  kind  is  sometimes  observed  in  cance- 
rous organs.  In  scirrhus  of  the  mamma,  as 
has  been  observed  by  Sir  C.  Bell,  Scarpa,  and 
others,  the  proper  tissue  of  the  gland  oc- 
casionally suffers  atrophy ; in  such  manner 
that  a breast  in  which  an  heterologous 
growth  is  encased  hardly  or  not  at  all  exceeds 
its  healthy  fellow  in  bulk.  In  other  cases,  on 
the  contrary,  the  diseased  organ  undergoes 
general  enlargement,  or  parts  of  it  may  be 
atrophous  and  others  tumefied.  The  first  of 
these  cases  is  termed  by  Recamier  hypertro- 
phous,  the  second  atrophous  engorgement:  the 
combination  of  the  two  states  produces  in- 
equalities and  bumps.  Fifthly,  carcinoma 
sometimes  produces  absorption  of  the  part  on 
which  it  presses.  This  is  exemplified  in  the 
progress  of  meningeal  cancerous  growths 
w'hich,  after  producing  perforation  of  the 
cranium,  sprout  out  through  the  opening : 
mediastinal  carcinoma,  also,  not  unfrequently 
leads  to  attenuation  of  the  sternum,  in  the 
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manner  of  aortic  aneurisms.  Sixthly,  serous 
infiltration  is  frequently  observed  round  sub- 
cutaneous and  glandular  tumours ; and  it  is 
stated  by  Cruveilhier,  that  in  cases  of  cancer 
of  the  cylindrical  bones,  the  medulla  is  not  un- 
frequently  saturated  with  serosity.  Seventhly, 
inflammation  almost  invariably  occurs  sooner 
or  later  in  the  tissues  investing  carcinoma  : it 
is  either  eliminatory  or  not  in  its  effects. 
Of  the  former  kind  we  shall  have  occasion 
presently  to  speak  : among  the  less  familiarly 
observed  examples  of  the  latter  may  be  cited 
gelatiniform  softening  sometimes  produced  in 
the  cerebral  tissue  subjacent  to  meningeal 
cancer  ; peritonitis  spreading  from  the  seat  of 
superficial  carcinoma  of  the  liver  and  giving 
rise  to  ascites  ; pleurisy  occurring  as  a conse- 
quence of  the  extension  of  hepatic  cancer  to 
the  diaphragm.  Eighthly,  fibrous  transforma- 
tion is  sometimes  observed.  Cruveilhier  has 
found  the  hepatic  tissue  between  cancerous 
tumours  converted  into  true  fibrous  substance, 
and  relates  a case  of  mammary  carcinoma,  in 
which  the  pectoralis  muscle  had  undergone  a 
similar  change  of  structure.  Ninthly,  the  ex- 
tension of  the  disease  to  contiguous  textures 
by  infiltration  occurs  in  the  case  of  the  three 
species,  but  not  with  the  same  frequency. 
Encephaloid  has  been  by  some  considered 
more  prone  to  push  the  adjacent  parts  aside, 
than  to  convert  them  into  matter  like  itself : 
Abcrnethy  considered  this  a fact  of  sufficiently 
constant  occurrence  and  importance  to  war- 
rant a complete  separation  of  scirrhus  and 
medullary  sarcoma.  But  it  is  far  from  unusual 
for  encephaloid  of  the  cellular  membrane  of  the 
limbs  to  spread  to  the  adjoining  tissues.  Ce- 
rebriform  growths  originating  under  the  peri- 
toneum spread  to  the  bones  of  the  pelvis,  and 
even  of  the  thigh  : this  progressive  destruc- 
tion even  of  the  hardest  tissues  was  by  Ruysch 
esteemed  so  important  that  he  named  the  dis- 
ease ossivorous  tumour  : we  have  ourselves 
observed  cases,  one  in  particular,  in  which  the 
infiltration  of  the  muscular,  consequent  on  the 
pressure  of  a tumour  in  the  cellular  tissue,  was 
so  perfect  that  the  former  seemed  formed  of 
fasciculi  of  encephaloid  fibres.  Such  facts 
are  so  common  that  it  is  needless  to  multiply 
illustration.  Dr.  Hodgkin  goes  so  far  as  to 
affirm  that  encephaloid  is  more  prone  than 
scirrhus  to  affect  the  surrounding  tissues  by 
infiltration.  In  this  extreme  opinion  he  is,  we 
think,  unsupported  by  facts.  Dr.  Bright1 
coincides  with  this  observer  however,  while 
Dr.  Copland  espouses  the  erroneous  notion  of 
Abernethy.  The  extension  of  scirrhus  to 
contiguous  textures  is  a very  constant  pheno- 
menon ; as  it  spreads,  the  scirrhous  growth 
loses  its  circumscribed,  rounded,  moveable 
character.  Perforation  of  the  hollow  viscera 
consequent  on  conversion  of  their  walls  into 
cancerous  matter  is  an  occurrence  familiar 
to  the  clinical  observer.  Such  destruction 
of  the  recto  and  vcsico-vaginal  septa  forms 
one  of  the  most  deplorable  epiphenomena 
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of  uterine  cancer.  Mr.  Travers  and  Dr. 
Hodgkin  suppose  that  the  extension  of  the 
disease  to  neighbouring  parts  is  preceded 
either  by  absolute  inflammation  in  those 
parts  or  by  a state  of  irritation  almost 
amounting  to  this  : no  observed  facts  are  ad- 
duced in  confirmation  of  this  opinion.  The 
process  of  adhesion  to  surrounding  tissues  need 
not  be  separately  described  ; it  is  effected  by 
several  of  the  changes  just  referred  to,  and  will 
be  further  considered  in  describing  the  disease 
in  particular  organs. 

The  albugineous  tissues  generally  are 
remarkable  for  their  power  of  resisting 
cancerous  infiltration  : a fact  illustrated  by 
the  effect  of  fasciae  on  these  growths,  by 
the  progress  of  meningeal  cancer  and  by 
the  occasional  coexistence  of  the  disease  on 
both  sides  of  the  sclerotica,  itself  remaining 
unaffected.  The  arterial  tissue  in  connexion 
with  carcinoma  commonly  remains  unbroken 
for  a length  of  time,  while  the  investing  tex- 
tures undergo  rapid  destruction.  But  that  the 
arteries  are  not  always  spared,  appears  from 
their  occasionally  giving  way  with  dangerous 
facility,  wffien  ligatured  in  the  immediate 
neighbourhood  of  cancerous  formations.  Fatal 
haemorrhage  sometimes  results,  as  Berard 
remarks,  from  extension  of  the  disease  to  the 
chief  artery  of  a limb,  and  haematemesis  with 
a similar  result  has  followed  erosion  of  the 
splenic  or  coronary  arteries  in  cancer  of 
the  stomach,  &c.  The  adjoining  arteries  are 
sometimes  dilated ; Cruveilhier  has  seen  name- 
less ramusculi,  running  to  a mammary  cancer, 
acquire  the  caliber  of  the  radial.  The  veins 
in  communication  with  these  products  undergo 
singular  enlargement ; but  a similar  effect  is 
produced  by  other  tumours.  Numerous  ob- 
servers have  ascertained  that  these  vessels 
become  morbidly  friable,  a fact  particularly 
insisted  on  by  Recamier.  Of  the  presence  of 
cancer  in  their  interior,  we  have  already 
spoken.  The  condition  of  the  adjoining  nerves 
varies.  Their  tissue  may  retain  all  its  normal 
characteristics  ; it  may  be  absorbed  from  pres- 
sure ; become  cancerous ; or  the  nervous  sub- 
stance may  alone  be  absorbed,  while  the  neuri- 
lemma, thickened  and  indurated,  assumes 
the  characters  of  fibrous  tissue.  They  have 
been  more  commonly  observed  to  undergo 
encephaloid  than  scirrhous  infiltration  : Bre- 
schet  has,  however,  found  the  areolae  of  their 
tissue  infiltrated  with  a liquiform  matter  re- 
sembling that  ofscirrhus.  The  excretory  ducts 
of  glands  are  sometimes  stuffed  with  the  mor- 
bid matter : the  ureter  has  thus  been  found 
partially  or  wholly  obstructed,  and  Muller 
has  ascertained  the  same  fact  in  respect  of  the 
galactophorous  ducts.  The  condition  of  the 
lymphatic  system  will  be  examined  elsewhere. 

So  far  w'e  have  described  the  regular  phe- 
nomena of  development  of  carcinoma  ; but 
this  tissue  being,  as  the  normal  textures,  the 
seat  of  nutrition,  is  like  them  susceptible  of 
its  disordered  actions.  The  more  important  of 
these  may  be  passed  in  review. 

Partial  or  general  congestion  may  be  either, 
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it  is  said,  arterial  or  venous  : in  the  former  in- 
stance resulting  from  irritation,  in  the  latter 
from  obstruction  to  the  venous  circulation. 
The  first  consequence  of  this  may  be  sup- 
posed to  be  a change  in  the  colour  of  the 
diseased  mass,  if  it  be  highly  vascularized  : in 
the  one  case  a florid  hue  becomes  manifest,  in 
the  other  a purple,  brown,  or  black  tint.' 
But,  chiefly  owing  to  the  delicacy  of  the 
vessels  in  the  adventitious  growth,  the  trifling 
support  received  from  the  substance  in  which 
they  ramify  and  their  imperfect  communica- 
tion with  each  other,  extravasation  of  blood 
almost  always  follows.  The  heemorrhage  thus 
produced  may,  authors  assure  us,  be  so  abun- 
dant as  to  cause  a sudden  and  visible  increase 
in  the  size  of  non-ulcerated  tumours.  En- 
cephaloid,  in  which  haemorrhage  of  this  kind 
has  recently  occurred,  is  found  infiltrated  with 
the  effused  fluid  or  broken  down  and  mixed 
with  grumous  coagula  : the  appearances  in  the 
one  case  resembling  those  of  the  capillary 
apoplexy  of  Cruveilhier,  in  the  other  of  ordi- 
nary cerebral  apoplexy.  Occasionally  the 
mixture  of  encephaloid  in  small  proportion 
with  a preponderating  quantity  of  blood  pro- 
duces a kind  of  pulpy  detritus,  excellently 
likened  by  Andral  to  the  red  grumous  matter 
filling  the  loculi  of  certain  softened  spleens. 
The  subsequent  changes  of  the  effused  blood 
are  strikingly  similar  to  those  observed  in 
cerebral  haemorrhage.  The  liquid  portion 
is  gradually  absorbed  with  the  haematosine  ; 
the  discoloured  fibrine  remains  behind  in  a 
sort  of  cavity  lined  with  a smooth  and  deli- 
cate membrane,  while  the  circumjacent  can- 
cerous matter  acquires  a yellow  tint : at  a 
more  advanced  period  the  clot  disappears, 
the  lining  of  the  cavity  is  more  distinctly 
serous  in  character,  its  contents  a serous  or 
gelatinous  matter.  Such  is,  doubtless,  the 
origin  of  the  greater  part  of  the  cysts,  of 
which  we  have  already  spoken,  found  in 
the  interior  of  carcinoma.  Wherever  and 
under  whatever  circumstances  blood  is  ef- 
fused into  the  tissues,  there  is  a tendency  to 
the  formation  of  a pseudo-membrane  gradu- 
ally assuming  the  serous  character.  See  Ce- 
phalhematoma, Hematoma. 

Another  and  rarer  mode  of  cerebral  hae- 
morrhage, particularly  described  by  Andral, 
in  which  the  apoplectic  cavity  is  traversed 
by  filaments  interlacing  into  a rete  infiltrated 
with  serosity,  has  also  been  noticed  in  ence- 
phaloid. Or,  again,  the  coagulated  fibrine 
forms  a solid  persistent  mass,  which,  by  under- 
going various  transformations,  gives  rise  to 
the  cartilaginiform,  cretaceous,  and  ossiform 
particles,  occasionally  met  with  in  these 
growths.  When  carcinoma  of  a gland  is  at- 
tacked with  haemorrhage,  it  is  not  unusual  for 
some  of  the  effused  blood  to  escape  outwards 
by  the  excretory  ducts  of  the  organ.  Extra- 
vasation of  serum  may  occur  in  encephaloid, 
and,  according  to  Beclard.give  that  substance 
precisely  the  aspect  of  the  brain,  in  a state  of 


wdiite  softening.  A variety  of  writers  speak 
of  inflammation  of  the  proper  substance  of  a 
cancerous  tumour  as  an  ordinary  occurrence  ; 
but  the  allusions  to  the  actual  condition  of  the 
morbid  matter,  when  thus  affected,  are  vague 
and  unsatisfactory.  We  are  not  aware  how 
such  process  could  be  proved  to  have  occur- 
red, except  by  the  discovery  of  pus  in  the 
morbid  growth.  Now  that  a fluid,  possessing 
the  gross  physical  characters  of  purulent  mat- 
ter, is  occasionally  so  situated,  is  averred  by 
numbers.  Cruveilhier  speaks  frequently  of 
the  presence  of  pus  in  cancer  as  a point  not 
admitting  of  doubt.  But  the  ascertained  out- 
ward similarity  of  liquified  fibrine  and  pus 
seems  to  render  it  doubtful,  (and  at  all  events 
shows  the  importance  of  further  demonstra- 
tion) whether  the  common  belief  as  to  the 
frequent  presence  of  the  latter  in  these  pro- 
ducts is  well  founded.  The  testimony  of 
Miiller  is,  nevertheless,  strong  : he  refers  par- 
ticularly to  a specimen  of  reticular  cancer,  re- 
markable by  its  containing  a number  of  cavi- 
ties filled,  some  with  caseous,  others  with 
puriform  matter  : the  smallest  of  these  puru- 
lent cavities  ( eiterhohle ) measured  half  a line 
in  diameter,  and  were  lined  with  a vascular 
membrane  ; but  the  microscopical  and  micro- 
chemical characters  of  the  fluid  do  not  seem 
to  have  been  ascertained.  In  these  observa- 
tions we  refer  to  pus  formed  in  the  cancerous 
matter  itself:  its  production  in  any  of  the 
natural  tissues  accidentally  imprisoned  in  a 
tumor,  or  its  passage  by  imbibition  from  ad- 
jacent structure  into  the  heterologous  matter, 
are  less  debatable  points. 

Saline  and  colouring  matters,  as  well  as  dif- 
ferent adventitious  formations,  are  found  in 
some  cancerous  growths.  The  detection  of 
microscopical  crystals  in  encephaloid  and  col- 
loid by  Gluge  and  Muller  has  already  been 
noticed. 

Carcinoma  occasionally  presents  a black 
tinge  either  from  abundant  punctuation,  in- 
filtration, or  deposition  in  masses  of  melanic 
matter  ; and  an  attempt  has  been  made  by 
some  authors,  led  by  this  accidental  impreg- 
nation into  a belief  that  melanosis  constitutes 
a separate  malignant  formation,  to  class  it  as 
a species  of  cancer.  With  the  holders  of  this 
notion  we  cannot,  for  the  following  reasons, 
agree:  1.  Pure  melanic  pigment,  no  matter 

in  what  abundance  it  be  accumulated,  pro- 
duces no  other  effects  than  those  dependent 
on  the  mechanical  obstruction  caused  by  the 
mass  it  constitutes.  2.  When  melanotic  tu- 
mours produce  the  local  and  general  symp- 
toms of  cancerous  growths,  they  are  found  to 
be  composed  either  of  encephaloid  or  scirrhus 
(more  especially  the  former),  impregnated 
with  black  matter.  3.  Neither  the  local  nor 
general  symptoms  of  carcinoma  are  modified 
in  cases  in  which  melanic  matter  is  found  to 
pervade  it.  4.  Melanic  matter  is  incapable 
of  forming  a tissue,  being  an  unorganised  fluid 
into  which  vessels  have  never  been  observed 
to  penetrate.  It  has  been  remarked  that 
when  one  cancerous  growth  is  tinged  with 
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black  matter,  any  others  in  the  body  are  al- 
most invariably  found  similarly  discoloured  : 
this  fact,  to  which  much  importance  has  been 
attached,  simply  proves  that  there  is  a ten- 
dency in  the  system  to  the  production  of 
melanic  matter.  Again,  Cruveilhier  lays  much 
stress  on  the  circumstance  that  “ melanic  can- 
cer” is  rarely  solitary  : this  is  the  necessary 
result  of  the  fact,  that  black  or  bistre-coloured 
impregnation  much  more  frequently  compli- 
cates encephaloid  than  the  other  species  of 
carcinoma.  The  French  pathologist  has  not 
thought  of  proving,  numerically,  that  such 
multiplicity  of  growth  is  less  frequent  when 
the  encephaloid  is  of  normal  than  of  abnormal 
colour.  See  Melanosis. 

A partial  or  general  yellowish  tint  is  some- 
times produced  in  carcinoma,  either,  as  in 
cases  referred  to  by  Laennec  and  Dr.  Graves, 
by  impregnation  with  the  colouring  matter  of 
the  bile  ; or,  as  is  more  usual,  by  the  changes 
undergone  by  the  diseased  mass  in  the  vicinity 
of  effused  blood,  resembling  those  observed 
in  subcutaneous  ecchymosis  and  cerebral  hae- 
morrhage. Dr.  Hodgkin  expresses  his  belief, 
that  the  yellow  tint  occurs  in  the  oldest  parts 
of  these  growths ; a remark  which  we  have 
not  seen  confirmed.  But  there  is  much  just- 
ness in  the  observation,  that  encephaloid  thus 
discoloured  bears  some  resemblance  to  tuber- 
culous matter  ; a similarity  which  has  caused 
the  former  to  be  sometimes  mistaken  for  the 
latter.  In  certain  cases  the  origin  of  the  yel- 
low tinge  is  difficult  to  specify. 

The  partial  conversion  of  cancer  into  bony 
matter  is  a phenomenon  much  spoken  of  by  wri- 
ters. Ossification,  commencing  with  the  cen- 
tral portion  of  scirrhous  tumours  and  spread- 
ing thence  to  their  periphery,  is  said  to  con- 
vert the  whole  mass  of  some  scirrhi  into  bone. 
M.  Trousseau  states  that  he  has  frequently  ob- 
served this  mutation  in  bitches  ; and  Dr. 
Hodgkin  instances  scirrhi  of  the  uterus,  as 
being  especially  prone,  in  the  human  subject, 
to  such  conversion.  The  septa,  or  enclosing 
pseudo-cyst  of  encephaloid  are  represented  as 
occasionally  undergoing  osseous  transforma- 
tion, and  M.  Cruveilhier  speaks  of  spheroidal 
ossiform  concretions  discovered  in  colloid  of 
the  muscular  coat  of  the  stomach.  But  we 
believe  that,  if  we  here  exclude  from  conside- 
ration the  bony  lamell®  actually  continuous 
with  some  part  of  the  skeleton,  and  which 
form  a marked  characteristic  of  certain  can- 
cers connected  with  osseous  structure,  the 
phenomenon  in  question  will  be  found  to  have 
been  much  more  written  of  than  observed. 
Dr.  Hodgkin’s  opinion  above  stated  is  easily 
explained  by  the  fact  that  he  regards  the  well 
known  “ fibrous  tumours  ” of  the  uterus  as 
true  scirrhus  of  that  organ  : and  it  is  incorrect 
to  term  the  matter  developed  in  these  cases 
bone,  of  which  tissue  it  has  not  been  proved 
to  possess  the  structural  or  chemical  charac- 
ter.' That  cretaceous  or  calcareous  matter  is 

' Gluge  lias  shown  that  the  lamellar  productions  in 
the  arteries,  which  arc  called  ossifications,  and  which, 


occasionally  seen  in  carcinoma  is  nevertheless 
incontrovertible,  and  we  have  already  alluded 
to  its  probable  source.  Dr.  Hodgkin  considers 
osseous  formations  comparatively  more  rare  in 
encephaloid  than  in  scirrhus,  and  attributes 
this  to  the  greater  vitality  of  the  former  ; 
Breschet  regards  “conversion  into  bone  or 
cartilage”  as  affording  evidence  of  excessive 
activity  of  nutrition  in  the  transformed  part : 
no  proof  is  adduced  of  either  opinion. 

Cartilaginiform  substance  has  rarely  been 
found  in  cancer.  Rouzet  reports  a case  from 
Leeomte1,  in  which  cartilaginous  productions 
were  found  scattered  through  a scirrhus  of  the 
breast  in  the  form  of  little  round  masses  or 
acicular  figures  ; but  the  true  nature  of  these 
may  be  made  a matter  of  doubt.  Muller  states 
that  fatty  matter  is  frequently  seen  in  scirrhus, 
and  that  while  the  fat  in  true  fatty  tumours  is 
contained  in  their  formative  globules,  that 
occurring  accidentally  in  carcinoma  is  free, 
and  appears  in  the  form  of  granules  or  crys- 
talline particles. 

Bayle  describes  a specimen  of  pulmonary 
encephaloid  containing  tuberculous  matter,  dis- 
tinguishable from  the  cancerous  texture  by  its 
yellow  opaque  appearance  : there  were  tuber- 
culous cavities  in  other  parts  of  the  affected 
lung.  Admitting,  however,  that  the  substance 
presumed  to  be  tuberculous  was  really  of  that 
nature,  and  not  encephaloid  accidentally  dis- 
coloured (as  was  clearly  the  case  in  some  of 
the  instances  referred  to  by  M.  Cruveilhier), 
it  does  not  appear  from  the  description  whe- 
ther the  centre  of  the  tumour  was  formed 
before  or  after  the  surrounding  carcinoma. 
Andral  speaks  of  tumours  of  the  liver  formed 
of  a combination  of  encephaloid,  scirrhus,  and 
crude  tubercle  ; Cruveilhier  has  figured  a 
composite  growth  in  connexion  with  the  kid- 
ney, formed  of  a layer  of  encephaloid,  invest- 
ing a large  mass  of  “ tuberculous  ” matter  ; 
but  such  facts  at  the  most  only  prove  the 
occasional  association  of  these  morbid  pro- 
ducts. 

It  not  unfrequently  happens  that  a tumour 
possessing  the  characters  of  scirrhus  in  the 
main,  discovers  in  some  portion  of  its  substance 
those  of  softened  encephaloid.  This  circum- 
stance has  been  adduced  as  proving  that 
scirrhus  may  soften  into  encephaloid,  and  hence, 
as  an  unanswerable  argument  in  favour  of  the 
identity  of  cancerous  tissues,  ab  origine.  But 
may  it  not  depend  on  the  development  of 
encephaloid  as  a new  product  in  the  scirrhous 
mass  ? This  is  a mere  hypothesis,  it  is  true  ; 
but  one  more  reconcileable  with  ascertained 
facts,  than  the  notion  that  these  structures  are 
primitively  identical.  It  surely  will  not  be 

in  fact,  possess  more  of  the  outward  characters  of  bony 
tissue  than  most  abnormal  ossiform  formations,  are  com- 
posed of  microscopical  saline  crystals,  united  into  a patch 
by  albumen  or  fibrine.  Between  this  elementary  at- 
tempt at  ossification  and  the  new  formation  of  true 
bone,  as  demonstrated  by  Miescher,  there  are  nume- 
rous gradations. — Bull,  de  l' Acad.  Roy.  de  Bnucelles, 
Avril , 1838,  p.  192. 

1 Journ.  de  Med.  t.  73,  1787. 
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contended  that  an  erectile  tumour  may  soften 
into  encephaloid,  and  that  both  are  identical, 
yet  the  latter  is  frequently  found  in  the  for- 
mer. Further,  Muller  has,  as  we  have  al- 
ready stated,  seen  a mass  of  alveolar  colloid  in 
scirrhus,  and  has  often  observed  colloid  cancer 
contrariwise  complicated  with  scirrhus.  Is  it 
reasonable  to  suppose  that  these  two  tissues 
are  capable  of  hardening  and  softening  into 
each  other  ? In  fact,  the  thing  is  impossible, 
for  their  elementary  microscopical  constitution 
and  mode  of  growth  are  different. 

The  only  example  we  have  met  with  in 
periodical  or  other  works  of  intimate  asso- 
ciation of  cancerous  structure  and  hydatids,  is 
described  by  Wedemeyer.  This  observer 
discovered  in  the  anterior  lobe  of  one  hemi- 
sphere of  the  brain,  in  a subject  who  had  died 
with  cerebral  symptoms,  a mass  of  scirrhous 
hardness  and  fibro-cartilaginous  consistence 
“surrounded  with  a grey  puriform  semifluid 
matter  containing  some  hydatid  vesicles 
Unfortunately  it  does  not  appear  whether  this 
semifluid  matter  was  softened  cancer,  or  cere- 
bral substance,  gelatinized  or  infiltrated  with 
pus. 

(c.)  Decay.  Such  are  the  more  important 
phenomena  occurring  in  these  morbid  growths, 
having  no  direct  influence  on  their  destruction 
and  removal.  But  sooner  or  later  their  inhe- 
rent tendency  to  destruction  breaks  into  ac- 
tion and  elimination  commences.  These  pro- 
cesses are,  in  general  terms,  effected  by  the 
reduction  of  the  tumour,  partially  or  generally, 
into  a pulpy  matter,  and  the  formation  of  an 
opening  in  the  investing  natural  tissues.  The 
mode  in  which  this  conversion  into  pulpy  de- 
tritus is  effected,  is  not,  we  apprehend,  satis- 
factorily established  ; at  least,  no  demonstra- 
tion has  been  given  of  any  of  the  theories 
adduced  to  explain  it.  Of  Laennec’s  notion 
we  have  already  disposed  ; Recamier,  and  a 
variety  of  writers,  attribute  the  change  to  in- 
flammation of  the  substance  of  the  tumour — 
inflammation  which  is  purely  imaginatory  ; 
Lobstein  to  an  “ effort  of  nature  to  perfect  the 
organization  of  the  part,” — a fanciful  hypo- 
thesis. Drs.  Hodgkin  and  Carswell  regard 
the  change  as  the  result  of  gangrene,  itself 
produced  in  a variety  of  ways.  In  encepha- 
loid, for  example,  extreme  venous  congestion 
sometimes  ends  in  complete  stagnation  and 
local  suspension  of  nutrition ; if  this  state  be 
persistent,  mortification  ensues.  A similar  re- 
sult follows  occasionally  from  the  obliteration 
of  a large  venous  trunk  through  pressure,  and 
still  more  commonly  from  total  obstruction  of 
the  veins  with  carcinoma.  The  cause  of  this 
venous  stagnation  may  also  be,  according  to 
these  authors,  very  distinctly  traced  to  the 
unequal  growth  of  some  of  the  minor  tumours 
of  which  it  is  composed.  The  rapid  enlarge- 
ment of  one  of  these  interferes  by  lateral  pres- 
sure with  the  circulation  in  another  ; an  occur- 
rence promoted  by  the  pedunculated  form. 
This  form  is  again  conducive  to  gangrene, 

1 Rust’s  Magaz.  b.  six.  s.  ‘229,  1825. 


where  tumours,  in  the  manner  already  referred 
to,  pierce  the  cutaneous  or  aponeurotic  struc- 
tures ; the  edges  of  the  unyielding  tissue, 
which  has  undergone  perforation,  exercise 
forcible  constriction  on  the  pedicle  of  the  tu- 
mour and  interrupt  its  circulation  *.  But  this 
theory  involves  some  postulates  not  easily  re- 
concileable  with  ascertained  facts.  Pulpy  en- 
cephaloid is  a dead-white  or  pink-coloured 
opaque  matter  of  creamy  consistence,  without 
much  viscosity,  presenting  no  gangrenous 
odour,  and  never  giving  rise  to  the  symptoms 
of  mortification.  How  comes  it  to  be  thus 
distinguished  from  other  animal  matter  in  a 
state  of  sphacelus  ? If  it  be  urged  that  in 
softening  of  the  brain,  the  cerebral  substance 
presents  similarly  exceptional  characters,  and 
yet  is  gangrenous,  we  reply  that  this  too  is 
hypothetical.  And  the  objection  seems  to 
acquire  further  weight  from  the  fact,  that,  in 
some  instances,  the  destruction  of  cancer  is 
accompanied  with  the  ordinary  appearances 
and  symptoms  of  gangrene : this,  we  are  aware, 
may  be  said  to  depend  on  implication  of  some 
of  the  natural  tissues.  Again,  vessels  are  at 
no  period  more  abundantly  manifest  in  ence- 
phaloid than  when  softening  has  actually  set 
in,  a fact  forming  the  chief  groundwork  of 
Lobstein’s  notion  just  referred  to.  Dr.  Hodg- 
kin endeavours  to  reconcile  this  fact  with  his 
own  views  by  the  hypothesis,  that  the  observ- 
ed vascularity  is  the  result  of  “ irritation  which 
the  softened  part  excites  in  the  neighbouring 
parts,  which  still  retain  their  life  and  organiza- 
tion.” On  the  whole,  the  mode  of  softening 
of  encephaloid  (exclusive  of  that  produced  by 
haemorrhage)  seems  to  require  further  investi- 
gation. 

The  appearance  of  softened  scirrhus  is  cha- 
racteristic ; it  is  that  of  a yellowish-brown 
semi-transparent  gelatinous  pulp,  not  unlike 
apple-juice,  lodged  in  irregular  cavities,  the 
walls  of  which,  free  from  membranous  lining, 
present  all  the  characters  of  firm  scirrhus. 
The  colour  of  the  matter  is  liable  to  vary,  from 
impregnation  with  blood. 

The  gelatinous  contents  of  colloid  cells  ap- 
pear to  possess  the  same  degree  of  softness  at 
every  period  of  their  existence.  The  attempt 
made  by  Velpeau,  to  show  that  tissue  of  napi- 
form,  or  solanoid  aspect,  forms  the  primary 
condition  of  colloid,  is  by  no  means  successful. 
The  softening  and  destruction  of  the  mass 
must,  therefore,  depend  simply  upon  the  oc- 
currence of  these  changes  in  the  containing 
septa,  the  consequent  rupture  of  the  loculi, 
and  escape  of  their  contents.  Opinions  differ 
respecting  the  mechanism  of  this  rupture. 
G’ruveilhier  conceives  that  the  process  re- 
sembles a gradual  wearing  out  (usure),  layer 

1 According  to  Dr.  Hodgkin,  when  the  supply  of 
nourishment  is  not  promptly  cut  off  by  the  operation 
of  this  natural  ligature,  the  parts  under  the  influence 
of  such  imperfect  nutrition,  instead  of  becoming  gan- 
grenous, gradually  acquire  an  increase  of  density  and 
ultimately  become  penetrated  with  “ bony  matter.” 
It  is  not  stated  in  what  manner  this  observation  was 
made. 
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by  layer,  unaccompanied  with  any  manifesta- 
tion of  vital  activity  ; and  that  when  perfora- 
tion is  thus  accomplished,  effusion  of  the  jelly- 
like  matter  follows.  Muller,  on  the  other 
hand,  supposes,  with  greater  plausibility,  that 
when  the  growth  of  the  subcells  becomes  ex- 
tremely active,  they  burst  their  containing 
cells. 

The  process  of  softening  may  commence  in 
any  part  of  a carcinomatous  tumour,  as  well  at 
the  periphery  as  the  centre.  The  notion  of 
the  constancy  of  central  softening  has  been 
shown  to  be  incorrect  by  careful  observation. 
The  change  may  originate  in  a single  spot,  or 
simultaneously  in  several. 

The  changes  in  the  surrounding  tissues  ac- 
companying this  softening,  lead  to  the  elimi- 
nation of  the  morbid  growth.  Inflammation 
and  purulent  infiltration  are  among  the  most 
important  of  these.  Sloughing  of  the  invest- 
ing cellular  membrane  has,  in  some  instances 
on  record,  completely  disconnected  cancerous 
tumours  from  adjoining  parts,  and  led  to  their 
total  expulsion  ; a natural  process  of  amputa- 
tion, which  has  been  observed  in  the  instances 
both  of  scirrhus  and  encephaloid.  When 
seated  under  the  skin,  cancerous  growths 
cither  induce  ulceration  in  that  membrane,  as 
the  result  of  a languid  inflammatory  action,  or 
distend  it,  and  successively  occasion  atrophy 
from  pressure,  discoloration,  diminution  of 
temperature,  of  sensibility,  and  softening  ; or, 
when  the  affected  part  becomes  atrophous, 
as  is  sometimes  the  case  with  the  mamma, 
irregular  retraction,  and  puckering  of  the 
skin,  follows ; sulci  are  thus  formed,  become 
abraded,  and  constitute  fissures,  which  gra- 
dually spread  into  ulcers.  In  any  of  these 
cases  the  skin  may  itself  become  cancerous. 
Perforation  thus  established,  removal  of  the 
cancerous  matter  follows,  either  in  the  form  of 
a liquid  ichor,  or  in  masses.  The  latter  mode 
occurs  not  uncommonly  in  encephaloid,  and 
leads  to  the  formation  of  vast  excavations 
with  extraordinary  rapidity.  Professor  Be- 
rard  refers  to  a cavity  of  this  kind,  sufficiently 
large  to  lodge  the  head  of  an  adult.  In  the 
case  of  this  product,  there  is  usually  an  ex- 
treme disproportion  between  the  length  of 
time  which  precedes,  and  that  which  follows  ul- 
ceration ; while  the  first  may  be  ofyears’  dura- 
tion, the  latter  frequently  lasts  but  a few  weeks 
when  death  carries  off  the  patient.  Scirrhous 
ulcers,  on  the  contrary,  advance  with  compa- 
rative slowness,  though  occasionally  proving 
rapidly  fatal. 

The  appearance  of  the  opening,  or  ulcer  is,  at 
first  especially,  in  a great  measure  accidental. 
Its  edges  are  sometimes  thin,  irregular,  level 
with  the  surrounding  surface,  or,  it  may  be 
sunken,  undermined,  and  inverted ; the  latter 
condition  amounting,  in  some  cases,  to  a kind 
of  reflection  of  the  skin  on  itself.  But  this 
aspect  usually  changes,  and  the  edges  become 
elevated,  and  turned  upwards  and  outwards, 
or  everted;  a state,  which  is  of  sufficiently 
constant  occurrence  to  have  been  considered 
almost  characteristic  of  cancerous  ulceration. 


The  surrounding  skin  acquires  a bluish  red 
tint  to  a variable  extent  round  the  sore  ; and 
the  excavated  surface  of  the  latter  presents  an 
irregular  series  of  elevations  and  depressions, 
smeared  with  a thin  watery  matter,  mixed 
with  decomposed  blood,  or  pulpy  detritus,  or 
studded  with  black  patches  of  concrete  har- 
dened blood.  The  surface  of  a scirrhous 
ulcer  is,  however,  sometimes  dry,  and  of  red- 
dish, grayish,  or  brownish  colour  ; or,  in  other 
instances,  covered  with  a stratum  of  soft  and 
putrid  fleshy  substance  generally,  according 
to  Trousseau,  about  one,  or  one  and  a half 
lines  in  thickness,  and  of  the  same  colour  as 
the  surface  of  the  sore.  Underneath  this 
layer  hard  scirrhus  is  discovered,  to  be  in  its 
turn  converted  into  the  detritus  described, 
while  the  healthy  parts,  still  more  deeply- 
seated,  undergo  cancerous  infiltration.  The 
everted  and  elevated  condition  of  the  edge  of 
carcinomatous  ulcers,  has  been  thus  explained  : 
the  cancerous  tissue  underneath  the  border 
of  the  skin  meets  with  no  resistance  on  the 
surface  next  the  sore,  and,  consequently, 
grows  inwards  towards  the  centre  of  the 
latter,  at  the  same  time  sprouting  upwards, 
in  which  direction  also,  it  scarcely  encounters 
any  opposition  ; the  natural  effect  of  this  on 
the  cutaneous  edge  of  the  ulcer  is  to  raise  it, 
and  turn  it  outwards.  On  the  other  hand, 
the  central  portion  of  the  tumour  undergoes 
pressure  from  the  peripheric  portions,  and  its 
growth  is  proportionally  obstructed.  The 
absence  of  eversion  is  traced  to  inactivity  of 
the  subjacent  cancerous  matter.  These  par- 
ticulars may  be  easily  ascertained,  by  exa- 
mining a vertical  section  of  an  ulcerated 
tumour ; the  protruding  marginal  growths 
have  a marked  tendency  to  assume  the  pe- 
dunculated form. 

Haemorrhage  frequently  takes  place  from  the 
surface  of  cancerous  ulcers.  In  encephaloid 
such  effusion  is  sometimes  extremely  abundant. 
M.  Velpeau  relates  the  case  of  an  individual 
who  lost  nine  pounds  of  blood  in  twelve  days 
from  an  ulcer  of  this  kind  in  the  axilla1.  Such 
haemorrhage  is  extremely  difficult  to  stop,  has 
a constant  tendency  to  recur,  and  eventually 
often  proves  fatal.  In  some  instances  the 
effusion  is  attended  with  a sudden  sprouting 
forth  of  new  growth.  Extravasation  of  blood 
is  less  common  on  scirrhous  surfaces,  seldom 
becomes  very  abundant,  and  occasionally  ap- 
pears to  produce  a temporary  improvement 
in  the  condition  of  the  ulcer.  The  capillary 
tubes  of  the  growth  are  its  ordinary  source  ; 
but  it  may,  as  we  have  already  said,  origi- 
nate in  erosion  of  the  larger  vessels,  or  rup- 
ture of  the  varicose  veins  communicating 
with  the  ulcer. 

The  liquid  ichor,  or  sanies,  which  forms  the 
discharge  from  cancerous  sores,  is  thin,  acrid, 
and  generally  of  a dirty  green  colour,  but  liable 
to  variation  in  tint  from  admixture,  in  various 
proportions,  with  effused  blood,  or  from  im- 
pregnation with  melanotic  fluid,  as  in  a case 

1 Rev.  Med.  1825,  t.  i. 
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related  by  Rouzet.  It  possesses  a peculiar, 
and  almost  characteristic  fetor.  It  is  said  by 
some  to  effervesce  with  acids,  and  turn  syrup 
of  violets  green  ; but  Ploucquet  found,  on 
the  contrary,  that  it  exhibited  the  reactions 
of  an  acid.  In  warm  countries,  especially, 
generation  of  worms  not  unfrequently  occurs 
in  this  matter l.  There  is  nothing,  however, 
peculiar  to  the  cancerous  discharge  in  such 
development,  yet  the  fact  seems  to  have  led 
to  the  singular  theory,  already  noticed,  re- 
specting the  production  of  cancer  by  an  in- 
sect. Valentin  states  his  having  discovered 
nuclear  globules,  and  cartilage  corpuscules  in 
the  “ pus  of  a cancer  but,  according  to 
Muller,  such  discharge  is  not  peculiar  to  this 
affection,  occurring,  on  the  contrary,  from  all 
suppurating  surfaces. . To  the  similitude  of 
pus  granules,  and  nuclear  epithelium  cells, 
we  have  already  adverted.  The  surface  of 
the  ulcer  may  participate  in  the  kind  of  forma- 
tion displayed  by  the  whole  mass  : thus  Mul- 
ler has"  seen  the  white  net-work  of  reticular 
carcinoma  spreading  into  the  minute  asperi- 
ties on  the  surface  of  fungating  growths  ; in 
encephaloid,  consisting  of  caudate  corpuscles, 
the  tailed  appearance  is  found  in  course  of 
development  in  the  most  superficial  part  of 
new  vegetations.  The  same  observer  once 
saw  a thick  layer  of  polyhedral  chole-steato- 
matous  non-nuclear  cells,  forming  a mass  like 
tallow,  on  the  surface  of  a cancerous  ulcer  in 
the  mamma. 

Singularly  as  the  fact  clashes  with  the 
general  laws  of  carcinomatous  growths,  it  is  no 
less  true,  that  these  products  are  not  wholly 
incapable  of  cicatrization.  Scirrhous  ulcers 
occasionally  assume  a healthy  vermilion  tint, 
become  covered  with  normal  granulations, 
and  actually  cicatrize  over  a greater  or  less 
extent  of  surface.  Abernethy  relates  a case 
of  encephaloid  tumour  of  the  groin,  in  which, 
after  the  removal  of  a “ portion  of  the  tumour,” 
the  ulcer  gradually  “ lost  its  inflamed  aspect, 
granulations  formed,  and  a cicatrix  took  place.” 
M.  Berard  witnessed  a similar  occurrence  ; 
and  cerebriform  cancer  of  the  limbs  and  me- 
ninges has  been  known  to  cicatrize  in  the 
same  manner,  after  inopportune  incision. 
According  to  Bayle,the  majority  of  scirrhous 
formations,  in  which  this  change  is  observed, 
are  of  a particular  structure  and  character. 
Pouteau  considered  them  the  most  intractable 
of  all.  Certain  it  is,  that  the  amendment  is 
delusive  and  temporary  : the  process  ceases, 
and  the  disease  advances  with  renewed  ac- 
tivity. It  must  be  understood,  that  we  here 
refer  solely  to  cicatrization  occurring  over 
actual  cancerous  substance. 

The  reappearance  of  carcinoma  in  the  situ- 
ation of  its  previous  development,  after  the 
spontaneous  separation,  or  artificial  removal 
of  a tumour,  is  unfortunately  a most  common 
occurrence.  This  local  reproduction  is  effected 
in  different  ways.  1.  The  process  of  cica- 
trization may  not  distinctly  commence,  or  be 
interrupted  at  an  early  stage,  and  fungating 

1 Vacher,  Diss.  sur  le  Cancer  ties  Mauimclles,  p.  81. 
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growths  spring  from  some  part  of  the  wound. 
2.  A perfect  cicatrix  forms,  and  after  a vari- 
able lapse  of  time,  a tumour  grows  in  the  sub- 
jacent tissues,  presses  on  the  modular  struc- 
ture, destroys  it,  appears  externally,  and  on 
examination,  presents  the  characters  of  carci- 
noma. 3.  Reproduction  may  be  accomplished 
in  the  tissue  of  the  cicatrix  itself,  by  the  deve- 
lopment of  tuberiform,  or  infiltrated  carci- 
noma. 

To  whichever  species  the  original  growth 
belong,  the  secondary  formation  is  ordinarily 
encephaloid  ; hence,  probably,  the  observation 
that  consecutive,  run  their  course  more  ra- 
pidly than  primary,  tumours. 

§ 3.  Pathology. 

(a.)  Reference  has  been  made  in  a prece- 
ding page  to  the  disproportionate  frequency 
of  cancer  in  some  organs  ; for  instance,  the 
female  mamma,  the  uterus,  stomach,  liver,  and 
testicle.  The  cause  of  this  particular  prone- 
ness to  the  affection  has  naturally  been  made 
a subject  of  inquiry.  Dr.  Hodgkin  conceives 
that,  in  respect  of  the  genital  apparatus  of  the 
female,  the  production  of  the  disease  is  pro- 
bably favoured  by  the  intermitting  and  peri- 
odical variations  to  which  the  functional  acti- 
vity of  the  organs  composing  it  is  liable. 
But  the  comparative  rarity  of  carcinoma 
of  the  ovaries,  bodies  participating  in  all  the 
peculiar  and  sudden  changes  to  which  the 
other  female  organs  are  exposed,  seems  to 
shake  very  materially  the  plausibility  of  this 
doctrine  ; besides,  the  alternations  of  activity, 
and  of  total  inaction,  are  still  more  frequent  in 
the  brain  than  in  the  genital  apparatus,  yet 
the  cerebral  substance  is,  comparatively,  rarely 
visited  with  carcinomatous  disease.  Ac- 
cording to  the  same  writer,  some  parts  appear 
to  be  predisposed  to  become  the  seat  of  can- 
cer, in  consequence  of  their  being  possessed 
of  a low  or  imperfect  degree  of  vitality  ; and 
the  thymus  gland,  the  supra-renal  capsules, 
the  mamma,  and  nasvi  materni,  are  adduced  as 
structures  illustrating  the  opinion.  We  are 
not  acquainted  with  any  facts  proving  that 
such  predisposition  exists  on  the  part  of  the 
thymus  gland,  or  renal  capsules  ; and  we  be- 
lieve with  Rayer,  that  the  disease  has  not 
been  observed  in  the  latter,  unless  as  a co- 
existence with  nephritic  or  hepatic  carcinoma. 
The  vitality  of  fibrous  tumours  falls  vastly 
short  of  that  manifested  by  accidental  erectile 
tissue  ; yet  we  have  seen  the  conclusion  re- 
specting the  immunity  of  the  former  growths 
from  cancer,  to  which  clinical  study  has  led 
very  distinguished  observers,  and,  on  the  other 
hand,  noted  the  well-ascertained  fact  of  the 
frequent  development  of  carcinoma  in  the 
latter.  And  if  low  vitality  be  so  favourable  a 
condition  for  the  production  of  the  disease, 
how  comes  it,  that  of  all  the  splanchnic  viscera 
the  stomach  is  most  frequently  carcinomatous  ? 
M.  Cruveilhier,  widely  differing  from  Dr. 
Hodgkin,  affirms  that  a superabundance  of 
vitality  and  developmental  energy  exercises 
an  unequivocal  inlluence  on  the  predisposition 
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to  cancer  ; an  opinion  quite  as  hypothetical  as 
its  converse. 

A very  prevalent  mode  of  accounting  for 
the  greater  frequency  of  the  disease  in  the 
mamma  and  testicle  is  by  referring  to  their 
constant  exposure  to  mechanical  injury ; the 
theory  has  spread  from  the  schools  to  the 
vulgar,  who  almost  invariably  ascribing  the 
affection  to  a blow  or  some  other  local  vio- 
lence, confirm  in  their  turn  the  scholastic 
prejudice.  Now  in  the  majority  of  cases 
where  such  causation  is  voluntarily  declared 
by  the  patients,  or  forced  from  them  by  the 
speculative  pathologist,  close  sifting  of  then- 
previous  history  distinctly  proves  either  that 
the  morbid  growth  had  commenced  before 
the  receipt  of  the  injury  to  which  it  is  attri- 
buted, and  that  in  truth  the  only  relation  be- 
tween them  is  that  the  patient  first  discovered 
the  diseased  induration  in  looking  after  the 
effects  of  the  blow  ; or  that  the  occurrence  of 
the  accident  is  purely  imaginary.  We  have 
in  several  instances  assured  ourselves  of  this. 
Besides,  among  other  illustrations,  if  local 
injury  play  so  important  a part  in  evolving 
the  disease,  is  it  not  fair  to  infer  that  carci- 
noma of  the  cervix  uteri  should  be  materially 
more  frequent  in  prostitutes  than  in  women 
of  regular  life  ? yet  such  is  shown  to  be  by  no 
means  the  fact  by  the  inquiries  of  Bresehet 
and  Parent  Duchatelet,  and  by  the  experience 
of  all  Parisian  practitioners  who  have  had  oc- 
casion, in  an  official  capacity,  to  treat  the 
former  class  of  females  on  a large  scale. 

It  follows  from  these  considerations  that 
the  cause  of  the  greater  tendency  of  some 
organs  than  of  others  to  cancerous  deposi- 
tion is  unknown. 

(e.)  Anatomical  Course. — (a.)  The  disease 
may,  in  its  material  manifestation,  be  confined 
to  a single  organ  from  the  outset  to  the  fatal 
termination ; no  organ  but  that  originally 
affected  presenting  on  post-mortem  examina- 
tion any  traces  of  cancerous  formation. 

( b .)  The  disease  originates  in  a single 
organ  or  tissue,  whence  it  seems  to  spread,  as 
from  a centre,  to  a multitude  of  parts  ; the 
latter  are  said  to  be  affected  with  secondary 
cancer.  Now  the  mechanism  by  which  the 
disease  is  propagated  must  obviously  vary, 
according  as  parts  adjacent  to  or  distant  from 
the  primary  growth  are  the  consecutive  suf- 
ferers. In  the  former  case  the  propagation 
is  effected  by  the  progressive  interstitial  depo- 
sition or  infiltration  of  the  morbid  matter  in 
tissues  naturally  continuous  or  contiguous  ; or 
parts  simply  placed  in  juxtaposition  or  approxi- 
mation may,  according  to  Dr.  Hodgkin,  with- 
out the  pre-establishment  of  adhesion  con- 
taminate each  other.  As  instances  of  the 
latter  mode  of  contamination,  cases  are  re- 
ferred to,  in  which  an  ovary,  the  mesentery 
or  the  liver  being  the  seat  of  a malignant 
tumour,  the  parts  in  contact  with  it,  whether 
convolutions  of  intestine  or  abdominal  pa- 
rietes,  become  similarly  affected.  In  such 
instances,  it  might  be  questioned,  adds  this 
distinguished  observer,  and  Rayer  coincides 


with  him,  whether  some  principle,  capable  of 
deranging  the  nutrition  of  the  part  seconda- 
rily affected,  does  not  pass  by  imbibition. 

The  occurrence  of  cancerous  formation  in 
distant  organs,  when  an  effect  of  pre-exist- 
ing disease  elsewhere,  seems  only  intelligible 
as  a result  of  transmission  by  the  lymphatic 
or  venous  systems.  The  condition  of  the 
lymphatic  structure  in  communication  with 
a cancerous  tumour  varies.  In  some  cases  it 
is,  to  all  appearance,  normal ; in  the  vast  ma- 
jority of  instances,  when  the  disease  has  ex- 
isted for  any  length  of  time,  the  glands  are 
affected  with  simple  or  cancerous  induration1, 
while  the  vessels  leading  to  them  are  either 
filled  with  the  heterologous  matter,  or,  as  is 
more  common,  no  modification  is  discernible 
in  their  anatomical  state.  Now  when  the 
tubes  are  themselves  loaded  with  cancerous 
substance,  and  are,  for  example,  traceable  so 
loaded  from  the  diseased  organ  even  to  the 
thoracic  duct2,  without  any  evidence  existing 
of  the  matter  being  a product  from  the  walls 
of  the  tubes  themselves,  the  implication  of  the 
lymphatic  system  is  evidently  the  result  of 
absorption.  But  when  the  glands  are  can- 
cerous and  the  connecting  tubes  in  the 
natural  state,  the  condition  of  the  former  is 
not  thus  so  satisfactorily  explicable.  The 
difficulty  may,  it  is  alleged,  be  obviated  by 
supposing  the  secondary  formation  induced 
by  congestion  of  the  glands,  itself  excited  by 
the  irritation  attending  the  progress  of  the 
primary  growth.  We  are  at  a loss  to  under- 
stand, why  the  vessels  themselves,  in  closest 
proximity  to  the  disease,  should  not  suffer, 
were  this  conjecture  well-founded  : the  ana- 
logy of  common  or  venereal  irritation  will  not 
fairly  apply  here.  Maunoir  observes  that  in 
the  advanced  stage  of  encephaloid,  lymphatic 
glands  unconnected  with  the  tumour  by  ves- 
sels sometimes  become  affected,  and  Sir  A. 
Cooper  has  seen  the  axillary  glands  of  the 
opposite  side  diseased  in  cancer  of  the 
mamma.  In  these  cases  the  lymphatic  car- 
cinoma must  be  admitted  to  occur  inde- 
pendently of  the  existing  growths,  unless  the 
statement  of  Scarpa,  that  the  cancerous  ichor 
sometimes  passes  circuitously  along  the  anas- 
tomosing lymphatic  vessels  be  well  founded. 

As  it  is  necessary  to  admit  that  the  process 
of  absorption,  as  a part  of  nutrition,  is  con- 
stantly going  on  in  cancerous  growths,  it  may 
be  inquired  why  distant  contamination  does 
not  occur  from  their  earliest  deposition.  A 
parallel  case  may  be  cited.  The  pyogenic 
membrane  or  enclosing  cyst  of  abscesses  is  by 
all  admitted  to  be  an  absorbing  and  secreting 
agent,  yet  in  how  few  cases  of  abscess  does 
pus  find  its  way  into  the  circulation.  Both 
facts  may  be  explained  by  supposing  that 
these  vessels  normally  exercise  a decomposing 

1 Of  a mass  of  glands  in  connexion  with  a can- 
cerous tumour,  those  nearest  the  latter  are  some- 
times, it  is  said,  found  distinctly  carcinomatous, 
while  the  more  distant  are  simply  enlarged  from 
irritation. 

2 A.  Cooper,  Hourmann. 


620 


CANCER,  PATHOLOGY  OF. 


action  on  the  purulent  or  cancerous  matter, 
w hich  they  cease  to  do  on  some  occasions, 
admitting  it  then  into  their  interior  with  its 
natural  properties. 

But  the  occurrence  of  secondary  carcinoma, 
in  localities  free  from  lymphatic  communica- 
tion with  the  seat  of  a primary  growth,  re- 
mains to  be  explained.  In  these  cases  it 
appears  hardly  possible  to  doubt  that  the 
venous  system  is  an  agent  of  translation  : 
while  M.  Cruveilhier  affirms  that  such  is  the 
case  with  all  the  earnestness  of  conviction, 
Muller  simply  admits  the  possibility  of  the 
absorption  and  diffusion  of  the  germinal 
nuclei  giving  rise  to  secondary  formations. 
If  it  be  true  that  we  still  w'ant  the  material 
demonstration  of  this — if  no  investigator  has 
yet  discovered  the  cancerous  matter  actually 
in  transitu  with  the  blood  in  the  veins  lead- 
ing from  one  diseased  organ  to  another — 
still  the  following  arguments  may  be  adduced 
as  affording  strong  presumptive  evidence  in 
favour  of  the  reality  of  such  transmission. 
1.  Cancerous  matter  exists  in  a multitude  of 
cases  in  the  veins  of  the  diseased  part ; now 
this  is  obviously  a most  favourable  circum- 
stance for  its  circulation  with  the  returning 
blood.  2.  The  rapidity  of  the  successive  de- 
velopment of  the  disease  in  different  organs, 
sometimes  observed,  seems  only  producible 
by  the  agency  of  a fluid  which,  like  the  blood, 
pervades  them  all.  3.  The  liver  and  lung, 
the  two  organs  in  which  foreign  bodies  intro- 
duced into  the  circulation  are  almost  in- 
variably observed  to  stagnate1,  are  by  far  the 
most  frequent  seat  of  the  secondary  develop- 
ment of  carcinoma.  4.  Secondary  cancer  in 
the  liver  and  lung  occupies  the  same  elemen- 
tary seat  as  pus  formed  in  those  organs  con- 
secutively to  the  existence  of  suppuration  in  a 
distant  part  of  the  frame  (metastatic  abscesses.) 
The  granules  of  the  former  organ  are  in  both 
instances  the  element  affected2.  Dr.  Cars- 
well, arguing  for  the  primary  vitiation  of  the 
blood,  affirms  that  the  fact  of  absorption  is 
disproved  by  minute  anatomical  details  ; but 
gives  us  no  information  as  to  the  presumed 
nature  of  these.  Dr.  Hodgkin  is  persuaded 
that  the  consistence  of  the  matter  is  sufficient 
evidence  “ of  its  not  having  been  transported 
along  the  vessels  in  which  it  is  found,”  (of 
course  this  applies  a fortiori  to  secondary 
tumours  in  the  parenchymata)  and  believes  its 
existence  in  the  veins  and  lymphatics  to  be 
the  result  of  “ inflammation  of  the  malignant 
growth  and  the  natural  structures  connected 
with  it.”  The  fact  of  inflammation  occurring 
under  these  circumstances  is  unestablished ; 
we  shall  presently  recur  to  the  objection 
founded  on  the  consistence  of  secondary  for- 
mations. According  to  Muller  the  presence 
of  cancer  in  the  venous  capillaries  “ appears 
simply  to  indicate  inflammation  of  those  ves- 
sels a notion  discordant  with  the  well-esta- 
blished fact,  that  the  morbid  matter  is  found 

1 Cruveilhier,  Mugcndie,  &c. 

3 Cruveilhier. 


in  perfectly  healthy  portions  of  the  venous 
system. 

Nevertheless  some  apparently  serious  ob- 
jections may  be  raised  to  the  doctrine  of 
venous  transmission.  If  such,  it  may  be 
urged,  be  the  mechanism  of  the  production  of 
carcinoma  in  distant  organs,  why  is  such  pro- 
duction not  a constant  phenomenon  ? why 
should  cancerous  disease  ever  terminate  the 
existence  of  individuals  w'ithout  having  mani- 
fested itself  materially  in  more  than  a single 
spot?  A satisfactory  answer  cannot  in  the 
present  state  of  the  science  be  easily  found. 
It  must,  however,  be  recollected,  that  the 
presence  of  the  morbid  substance  in  the  veins 
has  not  been  proved  to  be  a constant  con- 
dition of  its  existence  in  every  form  of  the 
disease  ; secondly,  that  when  the  minute 
veins  are  blocked  up,  the  circulation  in  the 
portions  of  tube  immediately  in  front  of  the 
obstruction  can  only  go  forward  by  anasto- 
motic communications  ; and  that,  thirdly,  the 
morbid  substance  is  in  many  instances  com- 
pletely cut  otf  from  the  general  circulation  by 
sanguineous  concretions.  Of  this  last  fact 
published  engravings  of  carcinoma  furnish 
examples.  Another  objection  to  this  doctrine 
may  appear  in  the  multitude  and  large  size  of 
secondary  formations  ; it  is  physically  impos- 
sible, it  may  be  alleged,  that  these  should 
have  been  the  produce  of  absorption  from  a 
mass,  itself  smaller  than  many  among  them, 
and  which  at  no  period  of  its  growth  suffered 
apparent  diminution  of  bulk.  But  it  is  not 
meant  in  the  remotest  degree  (and  this  is 
the  answer  to  those  who  object  to  the  origin 
of  secondary  carcinoma  in  absorption  on  the 
score  of  its  consistence)  that  consecutive  for- 
mations are  composed  of  the  actual  substance 
of  the  primary  mass,  though  even  this  does 
not  seem,  from  the  evidence  of  infinitely  rare 
cases,  to  be  impossible  ; the  micrography  of 
cancer  shows  that  the  translation  and  deposi- 
tion of  a few  cells  only  from  the  original 
nidus  might  lead  to  the  development  of  the 
largest  mass  ; each  cell  is  in  itself  the  possible 
embryo  of  a tumour.  There  is  yet.  another 
fact,  apparently  subversive  of  the  notion  of 
venous  transmission.  The  detritus  and  ichor 
of  carcinoma  have  been  injected  into  the  veins 
of  animals,  but  no  development  of  cancerous 
structure  has  resulted  from  the  experiment. 
Granted,  but  this  simply  proves — and  it  does 
so  perhaps  as  conclusively  as  any  other  ad- 
ducible  argument — the  absolute  necessity  of 
predisposition  for  the  production  of  the  dis- 
ease ; without  this  even  its  material  con- 
stituent manifests  itself  only  as  an  irritative 
agent. 

Some  curious  facts  are  to  be  found  in 
authors  which  at  least  justify  what  has  been 
just  said  respecting  the  metastasis  of  cancerous 
tumours.  The  following  is  an  abridged  ac- 
count of  one  of  these,  related  by  Recamier  on 
the  authority  of  Parent  Duchatelet.  A wo- 
man, after  having  for  a length  of  time  suffered 
from  a tumour  in  the  breast  possessing  all  the 
characters  of  non- ulcerated  scirrhus,  and  [ire- 
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sented  the  symptoms  of  the  cachexia  in  so 
marked  a manner  that  Dupuytren  not  only 
refused  to  remove  the  disease,  but  dissuaded 
M.  Parent  from  the  use  of  leeches,  was  seized 
with  remittent  cephalalgia  of  intolerable  vio- 
lence : at  the  same  time  the  mammary  growth 
ceased  to  be  painful  and  disappeared  almost 
completely.  Apoplectic  symptoms  with  hemi- 
plegia supervened,  were  combated  by  the  or- 
dinary means,  and  recurred  twice  before  the 
patient’s  death,  which  took  place  ten  weeks 
after  the  first  apoplectic  seizure,  and  two 
years  after  the  supervention  of  the  symptoms 
in  the  mamma.  On  post-mortem  examination 
a tumour  the  size  of  a nut,  and  possessing  the 
characters  of  carcinoma,  according  to  the 
testimony  of  Cruveilhier,  was  discovered 
floating,  as  it  were,  in  a quantity  of  diffluent 
brain.  The  case  is  narrated  with  very  satis- 
factory minuteness. 

The  diseased  condition  of  the  nerves  ad- 
joining cancer,  already  adverted  to,  has  been 
cited  by  Lobstein  as  affording  proof  that  the 
affection  may  be  transmitted  to  distant  organs 
through  the  medium  of  those  cords.  This 
hypothesis  has  not  sufficient  plausibility  to 
require  serious  examination. 

Numerous  writers,  apparently  in  despair  of 
discovering  the  true  mechanism  of  secondary 
cancerous  development,  have,  like  our  fore- 
fathers in  respect  of  metastatic  abcesses, 
contented  themselves  with  the  verbal  sub- 
terfuge, that  it  is  accomplished  in  virtue 
of  the  intimate  physiological  connexion 
or  sympathy  subsisting  between  parts.  The 
mamma  and  uterus  are  adduced  as  organs 
exemplifying  this  mode  of  propagation  of 
the  disease.  The  illustration  is  singu- 
larly infelicitous.  Those  who  have  examined 
the  bodies  of  many  individuals  dying  with 
uterine  cancer  are  aware  that  secondary 
development  in  distant  parts  is,  compara- 
tively, one  of  its  rarest  concomitants  ; and 
that  when  such  development  takes  place,  the 
mamma  is  in  the  vast  majority  of  cases  spared. 
In  a very  considerable  number  of  autopsies 
of  females  dying  in  all  stages  of  uterine  car- 
cinoma, we  have  not  observed  a single  in- 
stance of  similar  secondary  growth  in  the 
mamma.  The  accurate  Bayle  declares,  as  the 
result  of  his  experience,  that  the  uterus  is 
ordinarily  perfectly  free  from  organic  disease 
in  cases  of  fatal  mammary  scirrhus  ; and  this 
even  in  women  who  have  towards  the  close 
of  life  had  an  abundant  fetid  vaginal  dis- 
charge : the  existence  of  such  discharge  has 
probably  engendered  the  error  to  which  we 
refer.  Dr.  Blundell,  too,  mentions'  that  he 
has  never  seen  a coincident  deposition  in  the 
mamma  and  uterus.  Further,  all  are  agreed 
in  regarding  the  liver  and  spleen  as  intimately 
connected  physiologically ; yet  so  extremely 
rare  is  the  coexistence  of  cancer  in  these 
organs,  that  Breschet  not  long  since  asserted 
that  such  combination  had  never,  to  his 
knowledge,  been  observed.  Of  eleven  cases 

1 Diseases  of  Women,  p.  161. 


of  cancer  of  the  liver  related  in  Andral’s 
Clinique  one  only  was  attended  with  similar 
formation  in  the  spleen ; though  in  almost 
every  instance  there  were  other  organs  beside 
the  liver  affected  with  the  disease.  It  is  a 
curious  fact,  too,  that  in  Velpeau’s  celebrated 
case,  while  the  liver  contained  several  hundred 
cancers,  and  hardly  a part  of  the  frame  had 
escaped  contamination,  the  spleen  was  un- 
affected. The  liver  was  not  affected  in  one 
half  the  cases  of  cancerous  disease  of  the 
spleen  we  have  found  in  authors  ; and  even  if 
the  number  of  cases  were  greater,  it  must  be 
recollected  that  no  matter  where  the  primary 
disease  exists,  the  liver,  as  has  just  been 
stated,  is  the  organ  most  prone  to  suffer  con- 
secutively. These  facts  suffice  to  overthrow 
the  doctrine  of  sympathy. 

The  question  has  arisen,  whether  any  par- 
ticular organs  or  tissues  are  incapable  of 
becoming  the  primary  seat  of  the  disease. 
Individual  experience  can  scarcely  be  ex- 
pected to  furnish  a correct  answer  to  a ques- 
tion of  the  kind.  We  have  already  exposed 
the  fallacy  of  Scarpa’s  notions  on  this  point. 
Dr.  Carswell  has  never  met  with  carcinoma 
of  the  pancreas,  muscular,  venous  and  ar- 
terial tissues,  serous,  mucous,  and  fibrous 
membranes,  without  the  disease  having  been 
communicated  from  a neighbouring  organ. 
But  Bayle  mentions  his  having  seen  primitive 
cancer  of  the  pancreas  in  a few  instances  ; and 
he  is  not  likely  to  have  been  mistaken  in  the 
nature  of  the  affection,  as  he  is  at  much  pains 
to  distinguish  true  scirrhus  of  the  organ  from 
other  diseased  indurations  : M.  Recamieralso 
relates  a case  in  which  the  pancreas  was  the 
sole  organ  affected.  Secondly,  though  pri- 
mary affection  of  the  mucous  membranes  is 
extremely  rare — the  disease  originating  either 
in  the  subjacent  cellular  tissue,  or  in  the  mus- 
cular tunic,  where  such  exists — yet  we  are 
disposed  from  our  examinations  of  certain 
cancerous  stomachs  to  believe  with  Scarpa, 
Cruveilhier,  and  others,  that  the  morbid  ac- 
tion commences  occasionally  with  the  mucous 
tissue.  Thirdly,  though  cancerous  tumours 
of  the  internal  surface  of  the  dura  mater 
ordinarily  originate  in  the  cellular  tissue 
between  that  membrane  and  the  arachnoid, 
yet  observers  of  eminence  affirm  that  the 
morbid  growth  may  sometimes  be  distinctly 
traced  to  the  fibrous  substance  itself.  Can- 
cerous tumours  are  produced  from  the  perios- 
teum of  the  cylindrical  bones,  the  latter 
being  themselves  perfectly  free  from  dis- 
ease : and  sometimes  encephaloid  “ splits 
the  sclerotic  into  two  lamellae,  distinctly 
originating  in  the  interstitial  substance  of 
that  coat.” 

Bayle  states  that  the  muscles  of  locomotion 
are  not  observed  to  be  affected  with  primary 
cancer,  in  which  respect  they  differ  from 
those  of  organic  life.  The  Fasciculi  of  Cru- 
veilhier, however,  prove  that  small  cancerous 
masses  may  be  developed  secondarily  in  the 
muscles  of  animal  life,  without  any  direct  con- 
tinuity with  the  original  disease  ; and  encepha- 
12 
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loid  originates  even  primarily  in  the  same 
situation. 

The  tissues  and  organs  which  are  very 
rarely  affected  primarily,  may  easily  be  enu- 
merated without  much  apprehension  of  error  : 
to  this  category  would  belong,  in  addition  to 
the  parts  named  by  Dr.  Carswell,  the  spleen, 
the  larynx,  the  heart,  and  the  lymphatic 
glands.  It  has  indeed  been  a currently 
received  opinion  that  the  affection  is  always 
secondary  in  the  last  mentioned  parts  ; that 
carcinoma  is  occasionally,  however,  exclusively 
developed  in  those  organs,  is  a fact  supported 
by  the  testimony  of  Walther,  Wardrop,  Tra- 
vers, Recamier,  Carswell,  Littre,  Warren, 
Jiiger,  and  others.  We  are  not  acquainted 
with  any  instance  in  which  the  fibro-cartilagin- 
ous,  ligamentous,  or  tendinous  tissues  have 
been  found  cancerous,  except  as  a result  of 
communication  from  a contiguous  tissue. 

Are  there,  on  the  other  hand,  any  structures 
in  which,  though  liable  to  become  the  primary 
seat  of  the  disease,  secondary  development  is 
not  observed  to  occur  ? This  query  must  de- 
cidedly be  answered  in  the  negative,  more 
especially  with  regard  to  extension  by  con- 
tiguity of  tissue.  Secondary  affection  of 
some  organs,  as  a result  of  its  existence  in 
distant  parts,  is  nevertheless  remarkable  for 
rarity : M . Cruveilhier  states  that  consecu- 
tive cancer  of  the  ovaries  is  thus  charac- 
terized ; and  secondary  affection  of  the  uterus 
is,  though  more  frequently  observed,  still 
extremely  uncommon. 

Secondary  carcinoma  is,  in  the  majority  of 
cases,  of  the  encephaloid  species  ; scirrhus  is, 
however,  far  from  uncommon,  and  colloid  has 
been  met  with.  The  disease  under  these 
circumstances  usually  assumes  the  dissemi- 
nated tuberous  form,  especially  in  the  liver, 
lungs,  and  bones.  On  the  subpleural  pul- 
monary surface  it  frequently  manifests  itself 
in  the  form  of  flattened  cartilaginous-looking 
patches. 

The  consecutive  development  does  not  ap- 
pear to  spread  from  organ  to  organ  according 
to  any  regular  law.  Published  cases  exhibit, 
on  the  contrary,  every  variety  of  combination 
of  parts  secondarily  diseased.  And  in  respect 
of  the  two  organs  most  frequently  thus 
affected,  though  the  liver  ordinarily  suffers 
more  extensively  than  the  lungs,  and  though 
when  the  disease  exists  in  both,  its  develop- 
ment in  the  former  seems  almost  always 
(when  the  point  is  capable  of  decision)  to 
have  been  prior  to  that  in  the  latter,  yet 
this  is  by  no  means  invariably  observed. 

With  respect  to  the  relative  tendency  of 
different  organs,  when  cancerous,  to  infect 
the  economy  generally,  there  can  be  little 
doubt  that  the  mamma  holds  the  first,  place. 
It  is  difficult  to  point  out  any  special  cause 
for  this  peculiarity  ; indeed  in  all  probability 
none  such  exists.  M.  Cruveilhier  conjectures 
that  it  may  depend  on  the  fact  that  even  ex- 
tensive disorganization  of  the  mamma  does 
not  directly  pioduce  disturbance  of  any  im- 
portant function,  a circumstance  which  al- 


lows the  disease  full  time  and  scope  for 
complete  evolution.  The  justness  of  this 
suggestion  could  only  be  satisfactorily  ascer- 
tained by  comparing  the  mean  duration  of 
cancer  of  the  mamma  with  that  of  other 
organs : these  quantities  are  unfortunately  un- 
known. Numerous  d priori  considerations 
might  be  urged  against  M.  Cruveilhier’s  hypo- 
thesis. On  the  other  hand  uterine  carcinoma 
rarely  entails  general  contamination  of  the 
system  ; to  such  a degree  is  this  true,  that 
M.  Cruveilhier  makes  it  the  ground  for  ques- 
tioning whether  in  a case  of  coexisting  encc- 
phaloid  of  the  brain  and  of  the  pultaceous 
cancer  of  the  uterus,  the  former,  though — 
judging  from  symptoms — developed  after  the 
latter,  in  anywise  depended  on  its  prior  ex- 
istence. As  the  mean  duration  of  uterine 
cancer  appears  from  the  inquiries  of  Mr. 
Lever  to  be  about  twenty  months,  the  rarity 
of  consecutive  development  in  its  course 
argues  in  favour  of  the  opinion  of  the  French 
pathologist  just  stated.  This  same  expe- 
rienced observer  represents  carcinoma  of  the 
rectum  as  being  habitually  unaccompanied 
with  general  infection. 

The  different  species  of  cancer  exhibit 
unequal  proneness  to  the  production  of  secon- 
dary growths.  Observers  agree  in  assigning 
colloid  the  lowest  rank  in  this  respect : that 
scirrhus  holds  the  first  would  appear  to  follow 
from  the  fact  that  this  is  the  species  of  far 
most  frequent  occurrence  in  the  mamma.  Ne- 
vertheless encephaloid  tumours,  especially  as 
developed  in  the  extremities,  stomach,  and 
testicle,  may  be  said  to  possess  superior  in- 
fluence. Numerical  evidence  on  this,  as  on 
almost  every  other  point  in  the  history  of 
carcinoma,  is  yet  a desideratum.  It  is  as- 
suredly more  common  to  find  a number  of 
organs  in  the  same  individual  affected  with 
encephaloid  than  with  scirrhus  : but  it  does 
not  hence  follow  that  the  primary  disease  was 
of  the  encephaloid  type,  and  many  such  cases 
of  multiple  formation  may  in  truth  belong  to 
the  category  alluded  to  in  the  following 
paragraph. 

(c.)  The  reader  has  probably  felt  inclined 
to  ask,  where  is  the  proof  that,  in  the  cases 
of  general  infection  adverted  to,  the  growths 
which  we  have  considered  to  be  developed 
consecutively  to  another  or  others,  really 
possess  such  relation  thereto  ? Is  it  not 
quite  as  likely  that,  in  some  cases  at  least, 
the  presence  of  heterologous  growths  in 
numerous  organs  may  depend  on  their  simul- 
taneous development.  Unquestionably  such 
is  the  truth  in  a greater  share  of  instances 
than  the  language  of  reporters  of  cases  would 
lead  us  to  suppose.  There  can  be  no  doubt 
that  internal  cancer  is  frequently  described  as 
consecutive  to  an  external  one,  (especially 
when  the  latter  has  been  removed  with  the 
knife,  and  the  former  has  not  manifested  its 
existence  by  symptoms  until  after  the  opera- 
tion) when  no  proof  of  its  not  having  co- 
originated with  it  can  possibly  be  adduced. 
The  fact  of  succession  in  the  development 
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of  the  disease  seems  only  capable  of  demon- 
stration (exclusively  of  cases  of  extension'by 
contiguity  of  tissue)  under  the  following 
circumstances  : 1.  when  the  morbid  growth 
occurs  in  the  skin,  subcutaneous  cellular 
membrane  or  other  situations,  where  its  origin 
and  progress  may  be  traced  with  the  eye  and 
hand ; 2.  when  the  lymphatic  vessels  and 
glands  communicating  with  a diseased  mass 
themselves  become  affected.  While  speaking 
in  general  terms  we  are  obliged  to  exclude 
the  condition  of  the  heterologous  matter  and 
the  existence  of  symptoms  as  elements  for 
forming  an  opinion,  although  particular  in- 
stances do  arise  in  which  either  may  be 
decisive  of  the  question.  Thus  neither  the 
size,  the  consistence,  or  the  number  of  masses 
in  a given  organ  will  always  throw  any  ma- 
terial light  on  the  matter  ; their  growth  may 
have  been  slow  or  rapid,  their  consistence 
may  be  soft  ab  initio,  a number  of  tumours 
may  be  produced  within  as  short  a period  as  a 
single  accumulation.  We  obtain  no  more 
satisfactory  guidance  from  symptoms  ; carcino- 
ma may  exist  for  a length  of  time  in  the  most 
important  organs — witness  the  brain,  the 
liver,  the  lungs — without  producing  the  least 
functional  derangement  ; experience  even 
proves  that  two-thirds  of  the  surface  of  the 
stomach  may  be  destroyed  by  cancerous 
ulceration  without — provided  the  orifices  are 
left  intact — producing  any  general  or  local 
symptoms  of  sufficient  intensity  to  direct  the 
attention  of  the  patient  or  his  medical  attend- 
ant to  that  important  viscus. 

(c.)  The  condition  of  the  solids  and  fluids 
of  subjects  dying  -with  cancerous  disease  has 
scarcely  been  investigated.  Lymphatic  and 
visceral  secondary  contamination  are  the  only 
lesions  recognised  as  attendants  on  the  pro- 
gress of  the  disease  ; whether  any  other  exist, 
and  bear  the  same  relation  to  the  original 
affection  as  the  secondary  lesions  of  phthisis 
discovered  by  the  philosophic  labours  of  M. 
Louis,  remains  to  be  ascertained.  The  ma- 
terials for  the  inquiry  can  only  be  obtained 
by  long  and  laborious  clinical  research. 

M.  Louis  found  that  the  mean  volume  of 
the  heart  was  less  in  subjects  dying  from 
cancer,  especially  of  the  stomach  and  uterus, 
than  in  those  succumbing  under  any  other 
disease  ; and  that  while  the  aorta  measures 
34  i lines  (Fr.)  in  width  at  the  edge  of  the 
sigmoid  valves  in  subjects  dying  of  acute 
diseases  between  the  ages  of  30  and  40,  and 
32  in  the  victims  of  phthisis,  it  only  measures 
80  in  carcinomatous  subjects  of  the  same  age1. 

Tubercle  and  cancer  rarely  co-exist.  In 
fifty-two  autopsies  of  cancerous  subjects  col- 
lected from  various  sources  we  found  but 
three  examples  of  the  anatomical  characters 
of  phthisis.  The  difference  of  the  ages  at 
which  the  two  diseases  are  most  prevalent 
would  lead  us  to  expect  a result  of  this  kind, 
independently  of  any  influence  which  the  for- 
mation of  one  may  have  in  excluding  that 

1 Rerh.  snr  la  Phthisie,  pp.  .54,  50.  132.5. 


of  the  other  form  of  morbid  matter.  It  is 
worthy  of  remark,  that  in  the  three  instances  of 
coexistence  referred  to,  the  cancerous  affec- 
tion was  of  the  scirrhous  species,  and  the 
mean  age  of  the  subjects  thirty-seven.  The 
absence  of  tuberculous  disease  in  all  the  cases 
of  encephaloid  (thirty-one  in  number)  argues 
strongly  against  the  opinion  of  those  who 
either  consider  the  latter  allied  to  scrofula, 
or  with  Mr.  Travers  actually  regard  it  as 
cancer  modified  by  a strumous  constitution : 
indeed  we  have  never  yet  met  with  a solid 
argument  in  support  of  this  doctrine.  • 

The  quantity  of  blood  in  circulation  di- 
minishes ; and  that  what  remains  is  materially 
altered  in  composition,  the  change  of  its 
colour,  and  of  the  solids  it  nourishes,  and  the 
undue  proportion  of  serum  in  that  effused  in 
haemorrhages,  incontestably  show ; but  the 
extent  of  this  alteration,  its  precise  nature,  its 
relation  to  different  stages  of  the  disease, 
above  all  whether  the  microscopical  elements 
of  carcinoma  mingle  with  the  fluid,  are  all 
unknown. 

(d.)  Etiology,  (a.)  Specific  cause. — Until 
of  late  years  it  was  pretty  generally  believed 
that  cancer  might  be  transmitted  from  indi- 
vidual to  individual  by  means  of  an  inoculable 
or  even  an  infectious  principle.  The  grounds 
for  the  belief  consisted  on  the  one  hand  of  a 
few  ill-authenticated  statements  in  the  older 
writers  respecting  the  development  of  the 
disease,  in  persons  presumed  to  have  been 
previously  healthy,  as  a result  of  close  and  ha- 
bitual contact  with  cancerous  subjects  ; on  the 
other  of  an  experiment  by  Peyrilhe,  in  which 
that  surgeon  introduced  some  cancerous  mat- 
ter under  the  skin  of  a dog,  and  produced,  as 
he  implies,  a carcinomatous  ulcer.  Admitting 
the  authenticity  of  the  first  order  of  facts, 
they  can  only  prove  the  fact  of  coincidence. 
As  to  the  experiment  of  Peyrilhe,  the  only 
ascertained  results  were  violent  inflammation 
and  gangrene  ; the  ultimate  effect  was  not 
known,  as  the  animal  was  lost  sight  of. 

The  accurate  observations  of  modern  patho- 
logists have  settled  this  question  in  the  nega- 
tive. First,  Alibert,  Biett,  and  several  pupils 
of  the  Hopital  St.  Louis  inoculated  them- 
selves with  the  ichorous  discharge  of  cancerous 
ulcers  without  suffering  any  particular  effect 
from  the  operation : Secondly,  Dupuytren 
introduced  pieces  of  cancerous  tissue  into  the 
stomachs  of  animals',  and  injected  the  matter 
from  ulcers  into  the  veins  and  splanchnic 
cavities  without  producing  any  result  except 
those  caused  by  irritating  substances  gene- 
rally : Thirdly,  among  a considerable  number 
of  men  who  had  habitual  intercourse  with 
women  affected  with  ulcerated  cancer  of  the 
cervix  (of  which  the  existence  was  established 
by  post-mortem  examination)  not  one  pre- 

1 Gooch  relates  the  “ history  of  a cancerous  disease, 
which  arose  from  drinking  some  liquor  impregnated 
with  the  matter  that  issued  from  an  ulcerated  cancer;” 
(Cases  and  Remarks,  &c.  p.  39.)  hut  the  inference 
drawn  from  this  case  is  not  justified  by  the  narrative. 
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sented  the  slightest  symptom  of  such  disease' 
(Bavle)  : Fourthly,  surgeons  have  frequently 
wounded  themselves  in  the  extirpation  and 
dissection  of  cancerous  growths,  without  suf- 
fering in  consequence  from  carcinomatous  dis- 
ease. (Jager.) 

( b .)  Predisposing  causes. — 1 o this  class  be- 
long all  conditions  which  are  supposed  to 
modify  the  organic  state  of  individuals  in  such 
manner  as  to  prepare  them,  as  it  were,  for  the 
influence  of  the  direct  causes  of  disease. 

1 . Age. — The  different  species  of  carcinoma 
may  originate  at  every  period  of  existence. 
In  a remarkable  case  described  by  Billard2 
development  of  scirrhus  had  taken  place  in 
the  heart  during  intra-uterine  life  ; under  the 
head  of  Meningeal  Encephaloid  we  shall  have 
occasion  to  refer  to  two  cases  in  which  that 
affection  existed  at  birth  ; and  Mr.  Travers3 
has  figured  a remarkable  specimen  of  conge- 
nital encephaloid  of  the  eye  observed  by  him- 
self and  Sir  A.  Cooper  when  the  infant  was 
eight  months  old  ; at  birth  the  eyeball  was 
as  large  as  a walnut.  M.  Cruveilhier  has,  on 
the  other  hand,  known  uterine  cancer  mani- 
fest itself  at  the  advanced  age  of  eighty-four. 
The  general  sense  of  authors  on  this  point, 
however,  is  that  the  disease  rarely  occurs  in 
early  life,  seldom  originates  in  old  age,  and  is 
especially  frequent  in  both  sexes  between  the 
ages  of  thirty-five  and  fifty.  As  the  accuracy 
of  this  notion  had  never  been  tested  statisti- 
cally, we  felt  desirous  of  supplying  the  very 
obvious  desideratum  in  our  knowledge  of  the 
general  laws  of  the  disease  ; and  accordingly 
obtained  permission  to  examine  the  returns  of 
deaths  supplied  to  the  Registrar-General  in 
pursuance  of  the  late  Registration  Act4. 
In  applying  to  this  source  there  were  some 
particular  advantages  not  usually  enjoyed  by 
those  who  have  endeavoured  to  determine  the 
influence  of  age  on  diseases  by  statistical  evi- 
dence : their  cases  have,  with  few'  exceptions, 
been  collected  in  hospitals,  consequently 
among  individuals  of  a particular  age,  of  a cer- 
tain station  in  society,  and  usually  exposed  to 
peculiar  influences  destructive  of  health.  The 
Registration  includes  persons  of  every  rank 
and  of  every  age  ; in  using  the  documents  it 
furnishes,  we  were  consequently  protected 
from  numerous  sources  of  error.  Fortunately, 
too,  for  our  present  purpose,  cancerous  dis- 
ease, before  it  proves  fatal,  exhibits  its  charac- 
ters in  so  marked  a manner,  as  to  leave  little 
apprehension  of  mistakes  in  diagnosis  having 
occurred. 

1 In  a single  instance  only,  an  eruption  of  small 
pimples  occurred  at  the  extremity  of  the  penis  imme- 
diately after  coition,  but  it  disappeared  spontaneously 
in  a few  days,  and  differed  in  nowise  from  the  eruption 
occasionally  produced  by  acrid  leucorrhteal  discharge. 

i Traite  "dcs  Maladies  des  Enfans,  PI.  viii.  Fig.  2. 

1828. 

3 On  Dis.  of  the  Eye.  PI.  v.  fig.  2. 

4 For  the  Registrar-General’s  permission,  we  are 
indebted  to  the  obliging  interference  of  Mr.  Farr,  and 
seize  the  opportunity  of  expressing  our  gratitude  to  that 
gentleman  not  only  for  this  kindness,  but  for  several 
suggestions  regarding  this  branch  of  our  subject. 


To  the  period  of  death,  and  not  of  develop- 
ment of  the  disease,  the  following  tables  of 
course  immediately  refer  ; but  as  the  ages  are 
arranged  in  decennial  periods  in  our  propor- 
tional tables,  and  the  mean  duration  of  cancer 
of  all  kinds, in  allorgans, and  in  subjects  of  every 
age,  does  not  in  all  probability  much  exceed 
two  years  and  a half,  the  error  would  be  slight 
were  the  results  applied  to  the  period  of  de- 
velopment. Twelve  hundred  cases  seemed 
sufficient  for  obtaining  the  rate  and  law  of 
mortality  ; to  this  number  W'e  accordingly 
limited  our  extracts.  Their  mode  of  distri- 
bution is  seen  in  the  following  table  : — 


TABLE  I. 

Showing  the  absolute  mortality  from  Carcinoma 
in  both  sexes  and  at  all  ages. 


AGE. 

MALES. 

FEMALES.' 

1 

BOTH 

SEXES. 

1 

2 

month 

. 1 

. l 

3 ami  under 

6 

. 1 

. l 

6 „ 
9 

Years. 

1 

9 

12 

2 

1 

3 

2 

I 

4 

5 

3 

V> 

. • 

1 

1 

1 

4 

1 

5 and  under  1 0 

3 

2 

5 

10 

15 

1 

4 

5 

15 

20 

3 

5 

8 

20 

25 

4 

2 

6 

25 

30 

1 

13 

14 

30 

35 

6 

23 

29 

35 

40 

15 

43 

58 

40 

4,5 

19 

77 

96 

45 

50 

23 

98 

121 

50 

55 

34 

130 

164 

55 

GO 

35 

120 

155 

no 

65 

44 

no 

1 54 

65 

70 

45 

88 

133 

70 

75 

35 

69 

104 

75 

80 

30 

49 

79 

80 

85 

16 

28 

44 

85 

90 

1 

8 

9 

90 

95 

2 

1 

3 

95  and  upwards 

1 

1 

Totals 

321 

1 879 

1200 

From  this  table  we  learn  the  proportional 
numbers  of  individuals  dying  from  carcinoma 
at  each  specified  period  of  life  ; but  wrere  we 
to  conclude  that  these  numbers  represent  the 
relative  tendency  to  the  disease  at  different 
ages,  we  should  fall  into  a very  serious  error. 
It  appears  for  example  that  250  females  die  of 
cancer  between  the  ages  of  50  and  60,  while 
1 18  perish  between  those  of  70  and  80  ; but  if 
the  total  number  of  females  living  of  the  former 
age  were  double  that  of  those  alive  of  the 
latter,  the  proportional  mortality  at  both  de- 
cennial periods  of  life  would  be  as  nearly  as 
possible  equal,  instead  of  being  in  one  of  them 
double  that  of  the  other.  In  a word,  in  order 
to  ascertain  whether  particular  ages  exercise 
any  influence  on  the  development  of  the  dis- 
ease, we  must  compare  the  absolute  mortality 
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with  the  total  number  living  at  each  age. 
This  we  have  been  enabled  to  do  from  the 
population  estimates  of  Mr.  Rickman),  and 
present  the  reader  with  the  result  in  the 
following  table  : — 


TABLE  II. 

Showing  the  proportion  of  deaths  from  Cancer  in 
1000  living  of  each  sex  at  the  different  ages. 


AGES. 

MALES. 

FEMALES. 

MEAN. 

Under  5 

•006 

■017 

•012 

5 and  under  10 

•007 

•004 

•006 

10 

„ 15 

002 

•010 

•006 

15 

„ 20 

•00  9 

•017 

•013 

20 

„ 30 

010 

•024 

•017 

30 

„ 40 

•058 

•152 

•105 

40 

„ 50 

T40 

•983 

•561 

50 

„ 60 

•290 

1066 

•678 

60 

„ 70 

•636 

1192 

•919 

70 

„ 80 

•935 

1-421 

1178 

80 

„ 100 

1-207 

•973 

1-089 

All  ages 

T03 

•245 

•174 

A glance  at  this  table  will  suffice  to  show 
the  inaccuracy  of  the  commonly  received 
opinion,  that  the  tendency  to  cancer  reaches 
its  maximum  between  the  thirty-fifth  and 
fiftieth  years.  The  mortality,  on  the  contrary, 
goes  on  steadily  increasing  with  each  succeed- 


ing decade  until  the  eightieth  year  ; after  that 
period  the  results  are,  from  causes  which  it  is 
needless  to  enumerate,  liable  to  slight  error, 
and  may  therefore  be  omitted  in  the  general 
survey.  It  is  remarkable  that  the  mortality 
from  this  disease  is  lowest  at  the  same  period 
of  life  as  the  general  mortality  from  all  causes 
indiscriminately,  namely  frointhe  tenth  to  the 
fifteenth  year. 

The  law  of  mortality  differs  strikingly  in 
the  two  sexes  ; the  most  general  character  of 
this  difference  being  the  greater  regularity  of 
increase  with  advancing  age  among  males. 
Passing  over  the  first  twenty  years,  at  which 
period  the  number  of  cases  is  probably  too 
small  to  admit  of  very  .useful  comparison,  we 
find,  it  is  true,  that  the  number  of  deaths  from 
set.  30  to  40  is  in  both  sexes  about  six  times 
greater  than  from  tet.  20  to  30  ; but  here  the 
similitude  of  increase  ceases  : in  the  next  de- 
cennial period  the  deaths  among  females  aug- 
ment more  than  sextuply,  while  the  mortality 
of  males  only  increases  two  and  a half  times, 
&c. 

These  facts  are,  we  trust,  rendered  easily 
comprehensible  by  the  following  diagram  con- 
structed on  the  plan  recently  employed  by 
Mr.  Farr  in  demonstrating  the  law  of  mor- 
tality in  epidemic  cholera.  Number  is  here 
represented  by  space. 


The  fact  likely  to  be  most  strongly  im- 
pressed on  the  reader  by  this  diagram  is  the 

Rickman,  Population  Abstracts,  vol.  i.  Preface, 
• 38.  Table  II.  was  calculated  by  assuming  as  a 
lua*  a,)nn:l^  r:ltc  °f  mortality  from  cancer  in 
1837,  then  deducing  from  Table  I.  the  relative  pro- 
portion  of  deaths  from  cancer  at  decennial  periods 
of  life,  next  ascertaining  from  the  population  re- 
turns the  relative  numbers  living  at  those  periods, 
and  dividing  the  former  by  the  latter.  Thus  the 
female  deaths  from  cancer  at  the  age  of  20  to  30,  di- 
vided by  the  number  of  women  living  at  that  decen- 
VOI..  I, 


enormous  and  abrupt  increase  of  female  mor- 
tality between  the  ages  of  thirty  and  fifty  ; 
an  increase  which  accounts  for  the  erroneous 
notion  that  the  disease  reaches  its  maxi- 
mum frequency  at  that  period  of  life,  and 
lends  support  to  the  current  belief  respecting 

nial  period  gave  '024  per  1000, — the  relative  mortality 
from  cancer  at  that  age.  There  are  some  other  inter- 
mediate steps  in  the  calculation,  which  it  is  not  neces- 
sary to  state  particularly. 
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the  connexion  of  uterine  and  mammary  can- 
cer with  declining  activity  and  cessation  of 
the  genital  functions.  We  have  ascertained 
the  apparent  reality  of  their  connexion  still 
further  by  comparing  our  results  with  a table 
showing  the  intensity  of  fecundity  of  women 
at  the  different  periods  of  life  in  Sweden  and 
Finland' : from  this  curious  document  it  ap- 
pears, that  the  intensity  of  fecundity,  which 
had  been  pretty  uniform  from  set.  25  to  40, 
suddenly  falls  to  £ 0f  its  previous  amount 
from  set.  40  to  50. 

The  mean  age  of  the  1200  cancerous  sub- 
jects at  death  was  59-4  years  in  the  male  sex; 
56*1  in  the  female. 

The  different  species  of  cancer  are  far  from 
being  equally  common  at  all  ages : scirrhus  is 
essentially  a disease  of  adults,  while  encepha- 
loid  is  the  form  usually  assumed  by  the  mor- 
bid growth  in  young  subjects  ; colloid  appears 
so  far  to  have  been  only  observed  in  adult  in- 
dividuals. 

Again,  the  locality  of  carcinoma  is  mani- 
festly somewhat  under  the  influence  of  age. 
Previously  to  puberty,  the  disease  is  most 
common  in  the  eye,  the  lymphatic  system,  the 
brain2,  and  the  cellular  membrane  of  the  ex- 
tremities ; the  uterus,  mamma,  stomach,  liver, 
intestines,  and  bones  enjoy  comparative  immu- 
nity until  the  thirtieth  year.  Exceptions  to 
this  rule  are  no  doubt  met  with ; Dr.  Cars- 
well is  of  opinion,  that  the  exceptional  oc- 
currence of  the  disease  during  infancy  or 
early  youth  in  the  latter  class  of  organs 
depends  upon  their  premature  or  preter- 
natural functional  excitement,  and  the  state- 
ment appears  to  hold  good  in  respect  of  the 
uterus,  testes,  and  ovaries. 

2.  Sex. — The  relative  frequency  of  the 
disease  in  the  two  sexes  may  be  learned  from 
Mr.  Farr’s  published  tables  of  the  causes  of 
death  throughout  England  and  Wales  during 
the  last  half-year  of  18373.  Of  1228  indivi- 
duals who  died  of  carcinoma  during  that  pe- 
riod, 355  were  males,  873  females.  Though 
a certain  degree  of  numerical  superiority 
exists  on  the  side  of  the  female  population, 
yet  it  is  quite  insufficient  to  account  for  the 
much  higher  quota  of  cancerous  deaths  in  that 
sex  ; for,  by  calculating  the  rate  of  mortality 
in  proportion  to  the  numbers  living  of  each 
sex,  we  learn  that  the  annual  mortality  from 
the  disease  is  -103  per  thousand  in  males,  and 

1 This,  which  is  we  believe  the  only  table  of  the 
kind  in  existence,  may  be  seen  in  Milne  on  Annuities, 
vol.  li.  p.  582.  It  is  highly  probable  that  the  law  of 
fecundity  is  the  same  in  this  country;  at  least  the 
period  of  menstruation  is  sufficiently  close  in  the  two 
latitudes  to  render  the  existence  of  any  material  diffe- 
rence in  this  respect  exceedingly  unlikely. 

2 Cruveilhier  affirms  that  cancer  of  the  brain  is  tbe 
“apanage  of  advanced  age;”  but  Andral  gives  a table 
of  forty-three  cases,  among  which  eight  occurred  be- 
fore the  twentieth,  and  eighteen  before  the  thirtieth 
year.  (Clinique  Medicale,  t.  v.)  Dr.  P.  Ilennis  Green 
has  recently  published  a case  of  encephaloid  of  the 
brain  occurring  in  a child  aged  twelve.  (Lancet, Feb. 
15,  1840.) 

3 First  Annual  Report  of  the  Registrar-General,  &c. 
Appendix  P.  1839.  8vo  edition. 


•245  in  females  : the  excess  on  the  side  of  the 
latter  is  therefore  as  nearly  as  possible  as 
2-5  : 1 . This  difference  is  the  more  remarkable, 
from  the  fact  that  the  mean  rate  of  mortality 
from  all  diseases  is  *20-8  per  thousand  among 
males,  while  it  is  1 9-7  among  females. 

3.  Temperament. — Of  44  cancerous  subjects, 
whose  original  constitutional  bias  was  suffi- 
ciently marked  for  purposes  of  observation, 
20  were  of  lymphatic,  12  of  sanguineous,  8 of 
bilious,  and  2 of  nervous  temperament.  This 
numerical  result,  obtained  from  personal  ob- 
servation by  M.  Ferrus,  has  been  since 
quoted  as  decisive  of  the  influence  of  the 
lymphatic  constitution  on  the  disease.  But 
(setting  aside  the  smallness  of  the  numbers 
from  which  the  conclusion  is  derived)  no  in- 
ference of  any  kind  can  be  drawn  from  them  ; 
as  the  proportional  frequency  of  the  different 
temperaments  in  the  individuals  forming  the 
floating  population  of  the  hospital,  where  the 
cases  were  observed,  is  not  known.  And  in- 
deed as  the  hospital  in  question,  the  Salpe- 
triere,  receives  female  patients  only,  in  whom 
the  lymphatic  temperament  is  probably  the 
most  usual,  unless  such  temperament  were 
actually  prophylactic  against  carcinoma,  the 
result  could  be  none  other  than  that  obtained 
by  M.  Ferrus.  Connected  with  this  opinion 
is  the  notion,  likewise  unproved,  that  ence- 
phaloid is  of  most  frequent  occurrence  in 
scrofulous  subjects. 

Sabatier  conceived  he  had  ascertained,  from 
the  experience  of  years,  that  women  of  high 
colour  and  sanguineous  temperament  were 
more  subject  to  mammary  cancer  than  those 
of  different  constitution  l.  Mr.  Lever  has  nu- 
merically proved  a similar  position  in  respect 
of  carcinoma  of  the  uterus 2. 

4.  Habitation  of  town  or  country. — Among 
the  few  positions  stated  by  Breschet  to  be 
thoroughly  established  respecting  the  etiology 
of  cancer  is  the  following  : “ this  disease  is  as 
rare  among  persons  employed  in  agriculture, 
and  the  country  population  generally,  as  it  is 
common  among  the  lower  orders  of  the  popu- 
lation of  large  towns.” 

The  soundness  of  this  doctrine  may  be 
tested  by  the  tables  of  Mr.  Farr.  From  these 
we  learn,  that  in  the  metropolis  185  deaths 
occurred  from  cancer,  while  five  counties  of 
nearly  equal  population,  Cornwall,  Dorset- 
shire, Devonshire,  Somersetshire,  and  Wilts, 
furnished  126  deaths  from  the  same  disease. 
But  the  excess,  on  the  part  of  London,  is  not 
even  so  marked  as  would  on  first  sight  appear; 
for,  calculating  from  the  estimated  populations 
in  October,  1837,  the  annual  mortality  is  "206 
per  thousand  in  the  capital,  *143  per  thousand 
in  the  counties.  And,  again,  the  number  of 
deaths  from  this  affection  in  a number  of  our 
principal  manufacturing  towns  (Leeds,  Liver- 
pool, Manchester,  Sheffield,  &c.),  with  a total 

1 Medecine  Operatoirc,  t.  ii.  p.  276.  Parr  (Diet, 
in  voc.)  affirms  that  he  encountered  the  disease  most 
frequently  in  persons  of  dark,  cadaverous,  and  blue- 
brown  complexion  ! Rather  a singular  union  of  tints. 

2 Med.  Chir.  Trans,  vol.  xxii.  1839. 
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population  of  1,762,710,  exposed  per  eminen- 
tiam  to  what  are  esteemed  the  insalubrious 
conditions  of  the  life  of  town  artisans,  is  152; 
while  in  a number  of  rural  districts,  contain- 
ing’ 1,776,980  souls,  163  individuals  fell  victims 
to  the  disease.  Finally,  comparing  the  deaths 
from  cancer  in  the  metropolis  and  provincial 
towns  on  the  one  hand,  with  those  in  all  the 
rural  districts  referred  to  on  the  other  (337  in 
the  former,  and  289  in  the  latter),  we  obtain 
an  annual  mortality  of  '189  per  thousand  in 
large  towns,  and  of -165  in  the  country.  The 
character  of  this  result  is  rendered  more  dis- 
tinct by  comparing  it  with  the  rate  of  mor- 
tality, from  all  diseases  indiscriminately,  in  the 
same  towns  and  counties : the  annual  mortality 
in  the  former  is  27  per  thousand  ; in  the  latter 
16-9  per  thousand,  showing  a remarkable  mi- 
nority in  favour  of  a country  life. 

Hence  it  appears  that  a town  life  is  far  from 
exercising  any  serious  influence  on  the  pro- 
duction and  mortality  of  cancer.  And  if  the 
fact  be  taken  into  consideration,  that  many 
cancerous  subjects,  who  have  acquired  the 
disease  in  the  country,  remove,  as  an  ultima 
spes,  to  the  large  town  in  their  vicinity  for 
the  sake  of  the  professional  aid  it  affords,  die 
and  are  registered  there,  and  consequently 
swell  the  sum  of  deaths  from  the  disease  in 
cities,  while  they, pro  tanto,  diminish  it  in  coun- 
ties, the  innocuousness  in  this  respect  of  a city 
habitation,  will  appear  in  still  stronger  relief'. 

A curious  fact  connected  with  the  question 
of  metropolitan  and  provincial  frequency  of 
cancer  is,  that  females  furnish  the  excess  in 
towns,  whenever  such  excess  occurs ; this  is 
seen  in  the  following  table : — 


Metropolis 

and 

Towns. 

Counties 
and  Rural 
Districts. 

<u 

45 

42 

29 

53 

. ^ 

74 

95 

w 

140 

82 

'rt 

s 

123 

110 

o 

263 

192 

A number  of  d priori  ways  of  explaining 
this  peculiarity  might  easily  be  advanced,  but 
the  reader  will  probably  agree  with  us  in  the 
propriety  of  suppressing  any  such  hypotheses. 
One  thing  is  certain,  that  the  law  in  respect 
of  cancerous  diseases  differs  from  that  regu- 
lating the  sexual  ratio  of  general  mortality  in 
towns  and  country.  The  following  numbers, 
representing  the  total  deaths  in  the  cities  and 
counties  referred  to,  show  that  the  mortality 
of  the  former  exceeds  that  of  the  latter  by 
very  nearly  the  same  amount  in  each  sex. 

Cities.  Counties. 

Males  ....  24,402  14,841 

Females.  . . 23,551  14.852 

' The  general  result  above  given  is,  we  are  enabled 

to  state,  confirmed  by  the  registration  of  1838 


The  share  of  the  total  mortality  caused  by 
cancer,  in  the  cities  and  the  country  compa- 
ratively, is  exhibited  in  the  following  table  : — 


Population 
in  October, 
1837. 

Total 

specified 

Deaths. 

Deaths 

from 

Cancer. 

Propor. 
in  1000 
Deaths. 

Towns  . . 

3,553,161 

46,849 

337 

7-193 

Counties 

3,500,750 

28,036 

289 

10-308 

This  result  is  exactly  of  the  kind  we  might 
have  expected  : as  the  number  of  deaths  from 
diseases,  propagated  or  increased  in  seve- 
rity by  the  insalubriousness  of  large  towns, 
is  necessarily  less  in  rural  districts  than  ir 
cities,  the  proportion  of  deaths,  from  affec- 
tions not  thus  influenced,  must  be  higher  in 
the  former  than  in  the  latter. 

5.  Habitation  of  a densely-peopled  locality. — 
The  influence  of  concentration  of  population 
is  evidently  null  ; in  the  metropolis  there  are 
25,758  individuals  to  a square  mile;  in  the 
counties,  with  which  it  has  been  compared, 
only  222, — a ratio  completely  out  of  propor- 
tion with  that  of  cancerous  disease  in  the  two 
localities. 

In  order  to  elucidate  this  point  further,  we 
extracted  from  the  registers  470  deaths  from 
cancer  occurring  in  the  metropolis,  from  July  1, 
1837,  to  December  31,  1838,  and  arranged 
according  to  the  Unions  in  which  they  took 
place.  By  collecting  the  Unions  into  three 
groups,  ascertained  by  Mr.  Farr  to  present 
different  degrees  of  general  salubrity,  it  will 
at  once  appear  whether  cancer  follows  the 
same  law,  in  this  respect,  as  others  of  the  most 
destructive  maladies.  The  absolute  number 
of  cases  is  given  in  the  following  table  : — 


Thirty-one  Unions. 

Deaths  from 
Cancer.' 

M. 

F. 

Total. 

A.  10  most  unhealthy  . . . 

14 

82 

96 

B.  J 1 of  medium  salubritv  . 

36 

103 

139 

C.  10  healthiest 

46 

189 

235 

But  as  the  estimated  population  of  these  three 
districts,  in  March,  1838  (the  middle  point  of 
the  eighteen  months  during  which  the  cases 
occurred),  were  respectively  517,288,  A ; 
505,746,  B ; 787,785,  C ; it  follows  that  the 
annual  deaths  from  cancer  were,  in  district  A, 
•123  ; in  B,  U83  ; and  in  C,  ’199  per  thousand 
living.  Hence  the  mortality  increases  with  the 
salubrity  of  the  locality  ; a result  which  is 
rendered  more  startling  by  comparing  it  with 
the  calculations  of  Mr.  Farr,  of  the  annual 
mortality  from  all  diseases,  from  typhoid  fever 
and  from  phthisis  in  the  same  districts '. 

1 Loc.  cit.  p.  113. 
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Districts. 

No.  of 
square 
yards 
to  one 
person. 

Annual 
general 
rate  of 
mortality 
per  1000. 

Annual  rate  of  mortality 
per  thousand  from 

Typhoid 

Fever. 

Phthisis. 

Cancer. 

A 

57 

33-21 

3-24 

4-78 

•123 

B 

78 

28-39 

2-05 

4-51 

•183 

C 

219 

21-63 

1-07 

3-54 

•199 

It  is  not  meant  to  be  deduced  from  this  table 
that  general  salubrity  is  favourable  to  the  pro- 
duction of  cancer,  but  it  clearly  follows  from 
it  that  the  influences  increasing  the  mortality 
from  disease  in  general,  and  from  typhoid  fever 
and  phthisis  in  particular,  (several  other  affec- 
tions might  be  added  to  these)  exercise  no 
such  influence  on  carcinoma.  It  may  perhaps 
be  conjectured  that  the  high  quota  furnished 
by  the  West-End  Unions  (C)  may  be  caused 
by  the  greater  prevalence  of  the  disease 
among  the  easier  classes  of  the  community  ; 
but  if  the  table  we  give  elsewhere  of  the  so- 
cial position  of  cancerous  patients  possess  no 
other  utility,  it  at  least  is  useful  in  the  refuta- 
tion of  this  notion, — the  large  share  of  indivi- 
duals belonging  to  the  lower  orders  is  there  dis- 
tinctly shown,  and  both  results  are  drawn  from 
almost  exactly  the  same  series  of  facts.  The 
number  and  extent  of  hospitals  in  each  district 
are  sufficiently  equal  to  require  scarcely  any 
correction  on  this  score. 

6.  Trade  or  occupation.  The  broadest  divi- 
sion of  occupation,  in  a hygeinic  point  of  view, 
is  into  those  connected  with  agriculture  on 
the  one  hand,  and  with  trade,  manufactures, 
and  handicraft  on  the  other.  It  may  not  be 
without  utility  to  inquire,  as  far  as  available 
documents  enable  us  to  do,  into  the  relative 
liability  of  individuals  belonging  to  these  great 
divisions  of  society  to  suffer  from  cancerous 
diseases.  This  has  not  been  done  by  the  com- 
parison of  towns  and  rural  districts,  for  num- 
bers of  individuals  engaged  in  agricultural 
pursuits  may  be  inhabitants  of  towns,  and 
vice  versa.  We  shall  select  for  this  compari- 
son Birmingham,  as  furnishing  the  greatest 
excess  of  trading  over  agricultural  families, 
and  a division  of  the  kingdom,  comprising 
Cambridge,  Huntingdon,  and  the  southern 
parts  of  Lincoln,  as  exemplifying  the  converse 


No.  of  families  employed  in 

Deaths  from 
Cancer. 

Agricul- 

ture. 

Trade, 

Manufac- 

tures, 

Handicraft. 

Other 

families. 

Birmingham. 

301 

20,763 

2,870 

14 

Counties 

named. 

35,105 

18,813 

13,433 

30 

condition.  Calculating  from  the  populations 
estimated  approximatively  for  the  period  in 


question,  the  annual  mortality  from  cancer  in 
Birmingham — wdien  the  families  engaged  in 
trade  and  artisanship  arc  sixty-nine  times  more 
numerous  than  those  employed  in  agriculture 
— is  -224  per  thousand  ; while  in  the  rural  dis- 
tricts enumerated,  where  the  latter  class  of 
family  is  about  double  as  numerous  as  the 
former,  it  is  • 1 78.  The  advantage  appears 
somewhat  in  favour  of  agricultural  pursuits  on 
first  view  ; but  the  lower  rate  of  mortality  is 
evidently  quite  out  of  proportion  with  the 
vast  relative  minority  of  manufacturing  fami- 
lies in  the  country  districts. 

In  the  mining  districts  of  Staffordshire, 
Shropshire,  Worcestershire,  Northumberland, 
and  Durham,  of  which  the  combined  popula- 
tion in  1831  was  542,398,  the  deaths  from 
carcinoma  were  42  in  six  months  ; so  that  • 155 
per  thousand  of  the  inhabitants  perish  annu- 
ally from  that  disease.  This  is  the  low'est 
proportion  yet  noticed,  and  it  would  be  still 
lower  if  we  were  enabled  to  calculate  from 
the  real  population  furnishing  the  deaths, 
namely  that  of  1837.  Nevertheless,  a large 
share  of  these  people  are  constantly  exposed 
to  the  influence  of  impure  and  damp  air,  and 
defective  insolation.  The  remarkable  longe- 
vity of  the  inhabitants  of  Durham  generally, 
as  shown  in  Mr.  Farr’s  tables  may  in  some 
measure  account  for  the  comparatively  small 
annual  amount  of  cancerous  deaths  2. 

M.  Benoiston  de  Chateauneuf 3 has  shown, 
in  a paper  on  the  mortality  of  the  French 
infantry,  that,  out  of  a total  number  of  4915 
deaths  occurring  in  six  years  in  a military 
body  723,741  strong,  33  were  from  “ cancer 
and  ulcers.”  Hence  the  annual  mortality 
is  only  ’045  per  thousand  from  those  affec- 
tions ; and  6-71  per  thousand  of  the  total  num- 
ber of  deaths  are  thus  produced.  Now  the 
rate  of  mortality  from  cancer  among  civilians 
is  at  least  as  high  in  France  as  in  England. 
The  cause  of  the  apparently  very  low  propor- 
tion in  the  army  is,  however,  easily  explained. 
The  age  at  which  youths  arc  eligible  for  the 
conscription  is  21  ; when  enlisted  they  are 
obliged  to  serve  six  years  (if  in  the  infantry) 
and  then  given  their  conge — the  mean  age  of 
the  great  majority  of  foot  soldiers  is,  therefore, 
twenty-three  and  a half.  Now  on  referring  to 
Table  II.  we  find  that  the  rate  of  mortality  per 
thousand  among  English  male  civilians  from 
20  to  30  is  only  -010  ; hence  the  chances  would 
appear  considerably  against,  instead  of  being 
in  favour  of,  a military  life  in  respect  of  this 

1 Loc.  cit.  Appendix  Q. 

2 The  valuable  observations  of  Dr.  Forbes  on  the 
diseases  of  miners  substantiate  the  inference  in  the 
text.  Although  “ there  is  an  extraordinary  superiority 
in  the  rate  of  mortality  in  the  mining  parishes  over 
the  agricultural  and  even  those  containing  towns  and 
crowded  villages,”  this  superiority  evidently  does  not 
in  any  degree  spring  from  the  prevalence  of  cancerous 
disease.  (See  Provincial  Med.  and  Surg.  Transac- 
tions. vol.  iv.  p.  215.)  The  mean  duration  of  life  ap- 
pears to  be  materially  lower  among  miners  than  other 
labourers;  this  must  have  some  influence  in  lessening 
the  frequency  of  cancer  among  them. 

3 Annalcs  d’Hygiene,  t.  x.  p.  239,  1833. 
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disease.  But  other  causes  may  contribute  to 
produce  this  result — and  the  exact  significa- 
tion of  the  word  “ ulcers  ” is  of  course  doubt- 
ful. 

In  the  hope  of  throwing  some  light  on  the 
influence,  if  any,  of  particular  kinds  of  occu- 
pation, we  noted  the  trade  or  profession  of 
650  individuals  as  stated  in  the  registers.  The 
result  is  now  laid  before  the  reader.  We  have 


grouped  together  all  working  artisans  into  a 
single  class ; and  individuals  gaining  their 
livelihood  by  labour  into  another ; wives 
and  daughters  are  ranked  according  to  the 
occupation  of  the  husband  or  father.  This 
method  of  arrangement  is  justified  in  re- 
spect, at  least,  of  the  social  position  of  the 
subjects. 


MALES. 

Gentlemen1  

Servants 

Labourers,  94,  Miners,  3,  Sweeps,  3 

Paupers 

Artisans,  60,  Hatter,  1 

Farmers 

Shopkeepers,  14,  Auctioneer,  1, 

Merchants,  3 

Tavern-keepers 

Sailors,  9,  Fishermen,  4 

Schoolmasters  

Soldiers 

Clerks,  Accountants 

Players  

Surgeons 


FEMALES. 

Ladies'  

Servants,  36,  Nurses,  8,  Mid  wives, 

Dairywomen,  l 

Labourers  

Laundresses  

Paupers 

Artisans,  17,  and  Wives,  40,  Dress- 
makers, 7 

Farmers,  or  Wives  of  

Shopkeepers,  25,  Police  Officers’ 

Wives,  3 

Tavern-keepers 

Fishwomen,  Sailors’  Wives 

Schoolmistresses  

Soldiers’  Wives 


Totals. 

45 

54 

45 

52 

94 

17 

* 211 

27 

30 

64 

125 

29 

70 

28 

46 

5 

9 

14 

27 

7 

10 

2 

5 

... 

6 

... 

2 

... 

2 

377 

649 

9 

7 

100 

3 
61 

41 

18 

4 
13 

3 

3 

6 

2 

2 

272 


No  conclusion  of  a satisfactory  kind,  how- 
ever, can  be  drawn  from  this  table  untjl  the 
relative  proportions  of  individuals  living  in 
each  position  or  trade  referred  to,  at  the  pe- 
riod these  cases  occurred,  has  been  ascertain- 
ed. Now  no  materials  exist  for  the  establish- 
ment of  this  preliminary  point ; and  there 
are  other  conditions — of  which  it  is  next  to 
impossible  to  express  the  influence  numeri- 
cally— which  render  the  establishment  of  the 
influence  of  profession  on  disease  in  general, 
one  of  the  most  difficult  and  least  certain 
points  of  medical  statistics.  We  may,  how- 
ever, we  think,  justly  conclude  from  this  table 
that  the  operative  classes  of  the  community 
furnish  a fair  proportion,  at  least,  of  the  gene- 
ral mortality  from  the  disease.  The  quantity 
of  death  produced  by  cancer  in  proportion  to 
the  total  mortality  is  greater  among  the  higher 
than  the  lower  orders  : this  we  have  ascer- 
tained by  comparing  in  the  following  table 
the  proportion  of  cancerous  death  among  in- 
dividuals assured  by  the  Equitable  Society, 
who  all  belong  to  the  better  ranks,  with  that 
furnished  by  the  total  specified  mortality  of 
England  and  Wales  among  people  of  every 
station. 

’ By  these  terms  are  meant,  it  is  to  be  presumed, 
independent  persons,  or  those  who  follow  no  particu- 
cular  trade  or  profession. 


Total 

Mortality. 

Mortality 

from 

Cancer. 

Mortality 
from  Cancer 
in  1000 
deaths. 

Persons  assur- 
ed in  the 
Equitable. 

4,095 

43 

10-5 

Population  of 
England  and 
Wales. 

141,607 

1,228 

8'6 

But  this  by  no  means  proves  that  the  quantity 
of  cancerous  disease  is  greater  in  the  higher 
walks  of  society  than  in  the  lower.  The 
wealthier  portion  of  the  population — that  as- 
sured in  the  Equitable — suffers  infinitely  less 
from  the  epidemic  and  contagious  diseases 
generated  by  “ entassement”  and  the  evils  of 
atmospheric  impurity  than  the  poor  ; the  for- 
mer therefore  are  more  open  to  the  slow  de- 
struction of  cancer.  Besides,  the  selection 
exercised  by  the  Assurance  Companies,  ex- 
cluding deaths  under  twenty  years,  and  conse- 
quently a vast  mass  of  the  population  scarcely 
liable  to  suffer  from  cancer,  reduces  the  mor- 
tality from  the  febrile  exanthemata  to  a mere 
nothing,  and  lowers  that  from  phthisis  by 
more  than  half 2 : all  these  circumstances  tend 
5 See  Fan’s  Vital  Statistics,  p.  588. 
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to  increase  materially  the  quota  of  death  from 
cancer  among  the  assured. 

7.  Preexisting  state  of  economy. — Various 
writers  affirm  that  a syphilitic  taint  of  the  con- 
stitution facilitates  cancerous  formation,  even 
in  organs  unconnected  with  those  primarily 
affected  with  the  venereal  poison.  This  is  an 
assertion  of  which  we  have  not  been  able  to 
discover  any  solid  proof ; the  comparative  im- 
munity of  prostitutes  from  the  disease  in  the 
organs  most  likely  to  suffer,  militates  against 
its  accuracy. 

It  is  difficult  for  many  reasons  to  ascertain 
whether  the  married  or  single  state  is  most 
favourable  to  the  development  of  the  disease 
in  females.  Among  1 72  persons  whose  matri- 
monial condition  we  extracted  from  the  re- 
gisters, we  found  17  spinsters,  84  married 
women,  and  71  widow's.  But  as  the  propor- 
tional number  of  females  belonging  to  each 
of  these  classes  in  England  has  not  been 
ascertained,  these  absolute  numbers  cannot 
lead  to  an  accurate  decision  of  the  point. 
If,  however,  acting  on  the  supposition  that 
the  proportions  are  pretty  equal  in  different 
European  countries,  we  take  those  ascertained 
by  census  for  the  Parisian  population,  and 
compare  them  with  our  deaths  from  cancer, 
we  obtain  the  following  results,  which  may  be 
looked  upon  as  an  approximation  to  the  truth  : 
of  the  unmarried  '07  ; of  the  married  (MS ; 
of  widows  1\32  per  thousand  die  from  car- 
cinoma. But  these  proportions  are  probably 
mainly  influenced  by  the  mean  age  ot  the  dif- 
ferent classes  of  wromen  furnishing  them. 

8.  Mental  affliction. — Much  has  been  written 
on  the  influence  of  moral  misery,  sudden 
reverses  of  fortune,  and  habitual  gloominess 
of  temper  on  the  deposition  of  carcinomatous 
matter.  If  systematic  writers  may  be  credited, 
these  constitute  the  most  powerful  cause  of 
the  disease.  M.  Lobstein,  assuming  the  fact 
as  established,  exercises  his  ingenuity  in  tra- 
cing the  connexion  of  cause  and  effect ; moral 
emotions  produce  defective  innervation  ; this, 
perversion  of  nutrition,  w'hich  in  its  turn 
causes  the  formation  of  carcinoma : the  ca- 
tenation is  singularly  clear.  But  though  we 
doubt  the  lucidness  of  this  explanation,  and 
affirm  that  mental  depression  has  not  been 
proved  to  exercise  the  alleged  influence,  we 
are  far  from  denying  that  facts  of  rather  a 
convincing  character  in  respect  of  the  agency 
of  the  mind  in  the  production  of  this  disease 
are  frequently  observed.  It  should,  however, 
be  recollected  that  cancer  is  a very  rare 
affection  before  the  thirtieth  year,  and  that 
the  number  of  persons  fortunate  enough  to 
reach  that  age  without  having  suffered  under 
disappointed  hopes  and  wasting  grief,  is,  in 
all  probability,  comparatively  small.  Authors 
who  dw'ell  most  strongly  on  this  mode  of 
causation  of  the  disease,  curiously  enough  fix 
on  the  middle  ranks  of  society  as  those 
furnishing  the  least  amount  of  cancerous 
disease,  yet  these  are  precisely  the  classes  in 
which  reverses  of  fortune  must  most  fre- 


quently occur,  and  in  which  the  mental 
anxiety  inseparable  from  professional  and 
commercial  pursuits  must  be  strongest  and 
most  lasting. 

9.  Intellectual  labour  has  been  speculatively 
set  down  as  a predisposing  cause  of  cancer ; 
but  we  have  been  unable  to  discover  any 
sound  motives  for  the  opinion. 

10.  Climate. — On  the  influence,  if  any,  of 
climate  in  the  production  of  this  disease  we 
have  nothing  of  a satisfactory  kind  to  offer. 
Mason  Good  mentions  its  being  a matter 
of  general  agreement  that  the  disease  is  more 
frequent  and  more  virulent  in  the  high 
northern  latitudes  than  in  the  southern  re- 
gions of  Europe  : but  the  grounds  for  this 
uniformity  of  opinion  are  not  stated.  Pro- 
fessor Otto  in  his  recent  elaborate  essay  on 
the  medical  topography  of  Copenhagen1  makes 
no  mention  of  the  disease. 

Out  of  the  population  of  Paris  in  1830, 
amounting  to  770,286  souls,  there  were  602 
deaths  (1 12  males,  490  females)  from  “3cirrhus 
and  cancer this  gives  a mean  annual  mor- 
tality from  those  affections  of  ‘781  per  thou- 
sand— nearly  four  times  as  great  as  that  of 
London 2.  Of  a total  number  of  30,102  cases 
admitted  into  the  Hobart-town  Hospital 
during  twelve  years,  there  w'ere  but  four 
cases  of  “scirrhus3.”  In  the  pages  of  the 
Calcutta  Medical  Journal  we  occasionally  find 
a passing  remark  on  the  infrequency  of 
scirrhus  and  encephaloid  among  the  Hindoos  ; 
but  probably  these  observations  are  little 
more  than  mere  matter  of  surmise. 

1 1.  Hereditary  Transmission. — The  question 
whether  the  disease  is  transmissible  from 
parents  to  their  offspring  is  one  which  has 
repeatedly  been  mooted  and  decided  chiefly 
on  theoretical  grounds,  or  from  very  limited 
observation,  in  the  affirmative  and  negative 
alternately.  Whatever  be  our  general  theory 
of  hereditary  influence,  a satisfactory  conclu- 
sion regarding  its  connexion  with  cancerous 
disease  can  only  be  obtained  by  the  well- 
advised  application  of  the  numerical  method. 
The  only  absolute  demonstration  of  its  reality 
would  be  the  discovery  that  of  a large  mass  of 
cancerous  individuals  a very  considerable 
majority  were  born  of  parents  similarly  dis- 
eased ; and  that  of  a like  series  of  subjects 
unaffected  with  carcinoma,  a small  minority, 
at  the  most,  sprang  from  a cancerous  father 
or  mother.  Additional  confirmation  of  the 
fact  would  be  had,  were  it  proved  that  the 
mean  period  of  manifestation  of  the  disease 
were  materially  earlier  among  cancerous  in- 
dividuals born  of  parents  similarly  affected, 
than  among  persons  of  untainted  parentage. 
While,  however,  the  existing  want  of  satis- 
factory proof  of  the  hereditary  origin  of 
carcinoma  is  incontestable,  the  presumption 

1 Prov.  Med.  and  Surg.  Trans,  vol.  vii.  1839. 

s Journ.  Complein.  du  Diet,  dcs  Sc.  Med.  t.  41. 
p.  440. 

3 Scott,  in  Prov.  Med.  and  Surg.  Trans,  vol.  iii, 
1835. 
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in  favour  of  such  origin  is,  on  the  other  hand, 
strong  enough  to  justify  the  practitioner  in 
acting  as  if  its  existence  were  matter  of 
demonstration,  especially  as  no  evil  can  accrue 
from  his  doing  so'.  (See  the  observations  on 
Prophylaxis.) 

The  occurrence  of  cancer  in  the  foetus 
in  utcro  may  be  by  some  regarded  as  evidence 
of  the  hereditary  character  of  the  disease  : 
unfortunately  authors  have  left  us  no  account 
of  the  state  of  the  mothers’  health. 

(c.)  Exciting  causes. — These  are  either 
mechanical,  chemical,  or  vital. 

1.  Mechanical. — The  influence  of  me- 
chanical violence  in  the  immediate  production 
of  cancerous  disease  is  very  generally  ad- 
mitted. Indeed,  making  full  allowance  for 
the  sources  of  fallacy  already  referred  to,  the 
number  of  instances  in  which  the  disease 
appears,  as  far  as  it  is  possible  to  judge,  to 
have  originated  some  short  while  after  the 
receipt  of  local  injury,  seems  to  render  the 
occasional  reality  of  such  influence  hardly 
controvertible.  But  numerical  results  are 
wanting  to  show  the  relative  frequency  with 
which  this  cause  operates  ; in  the  vast  ma- 
jority of  cases  in  which  blows  are  received,  no 
such  disastrous  consequence  follows,  nor  has 
any  precise  information  yet  been  obtained  as 
to  the  conditions  which  cause  the  same 
species  of  injury  to  produce  in  one  person 
common  inflammation  with  purulent  secretion, 
in  another  chronic  induration,  and  in  a third 
lead  to  the  deposition  of  carcinomatous 
matter. 

Observation  disproves,  as  we  have  seen, 
the  general  importance  of  local  violence  in 
the  production  of  uterine  cancer.  Evidence 
of  the  same  kind  exists  in  respect  of  the 
brain ; of  43  cases  of  cerebral  carcinoma, 
collected  by  M.  Andral,  two  only  had  fol- 
lowed injury  to  the  cranium.  Chardel  relates 
the  case  of  a hatter  whose  trade  obliged  him 
to  lean  forcibly  with  the  epigastrium  against 
a board,  and  who  ultimately  died  of  cancer 
of  the  stomach  ; an  event  ascribed  to  the 
irritative  pressure.  But  he  forgets  the  mul- 
titudes of  hatters,  whose  epigastria  undergo 
similar  rough  treatment,  and  who  notwith- 
standing descend  to  the  grave  with  a sound 
stomach.  There  is  on  the  other  hand  an 
account  by  Baillie  of  a case  in  which  a me- 
chanical irritant  (five  halfpence)  had  been 
lodged  for  a considerable  period  in  the  cavity 
of  the  stomach,  and  given  rise  to  the  forma- 
mation  of  an  adventitious  cyst,  without  in- 
ducing the  least  cancerous  formation.  Of 
the  bearing  of  these  facts  we  shall  presently 
speak.  In  connexion  with  this  subject  may 
be  noticed  a curious  crotchet  of  M.  Rccamier. 
This  pathologist  declares  his  persuasion  that 
the  mere  circumstance  of  a blow  being  aimed 
at  the  stomach  may  give  rise  to  the  disease — 
that  an  individual  frightened  by  a gesture 

' For  a very  remarkable  instance  of  prevalence  of 
the  disease  among  both  male  and  female  members  of 
a family,  the  reader  may  refer  to  Warren  on  Tumours, 
p.  281  ; the  curious  will  find  much  speculation  on  the 
subject  in  M.  Recamier's  second  volume. 


imitating  a blow,  suffered  in  consequence 
from  “ epigastric  anxiety,”  and  consecutively 
from  cancer.  In  the  dark  ages  of  military 
surgery  the  wind  of  cannon-balls  worked 
marvels ; but  these  sink  into  insignificance 
in  comparison  with  M.  Recamier’s  “ attempt 
at  a blow.” 

2.  Chemical. — Some  years  since  M.  Bouil- 
laud  published  a case  of  scirrhous  induration 
of  the  pylorus,  occurring  in  an  individual 
who  had  suffered  from  gastritis  caused  by 
swallowing  a quantity  of  nitric  acid.  The 
case  is  cited  in  evidence  of  the  inflammatory 
nature  of  cancer.  But,  in  the  first  place,  we 
would  ask,  where  is  the  proof  that  the  can- 
cerous affection  had  not  existed  before  the 
ingestion  of  the  poison  ? And,  admitting  the 
reality  of  the  alleged  causation  in  this  in- 
stance, that  the  conclusion  a particulari  ad 
universale  is  here  singularly  illogical  is  shown 
by  such  facts  as  the  following,  observed  by 
Laennec,  Dupuytren,  and  Tonnelier.  A 
girl  unexpectedly  recovered  after  swallowing 
a quantity  of  arsenious  acid,  but  repeating 
her  attempt  at  self-destruction  a year  after- 
wards, succeeded.  In  addition  to  the  anato- 
mical effects  of  the  poison  just  taken,  a cyst 
about  the  size  of  a goose’s  egg,  evidently 
separated  recently  from  the  pyloric  region, 
was  discovered  in  the  interior  of  the  stomach. 
The  contents  of  this  cyst  were  on  analysis  by 
Yauquelin  found  to  be  an  ounce  of  crystallized 
arsenious  acid.  No  appearance  of  carcinoma 
was  anywhere  detected1. 

The  action  of  spirituous  liquors  indulged  in 
persistently  and  to  excess  may  be  considered 
somewhat  allied  to  that  of  irritant  poisons  ; 
and  numerous  authors  assert  that  the  disease 
is  frequently  induced  in  the  stomach  by  the 
habit  of  drunkenness.  But  no  proofs  are 
given  of  the  assertion,  and  it  is  contradicted 
by  the  fact,  that  although  the  stomachs  of 
persons  dying  with  delirium  tremens  occa- 
sionally present  the  anatomical  characters 
of  chronic  gastritis,  the  deposition  of  car- 
cinoma in  that  organ  has  not,  so  far  as  we  have 
been  enabled  to  ascertain,  been  noticed  under 
the  circumstances.  Besides,  how  trifling  is 
the  proportion  of  sufferers  from  gastric  cancer 
to  that  of  habitual  drunkards  ; and  how  comes 
it  that  it  is  at  least  as  frequent  in  the  sex 
almost  exempt  from  delirium  tremens  as 
among  males2? 

3.  Vital. — Facts  of  the  description  now 
referred  to  sufficiently  disprove  the  necessary 
dependence  of  cancer  upon  chronic  or  other 
inflammation.  But  irritation  is  undoubtedly 
sometimes  the  immediate  cause  of  hastening 
the  production  of  the  disease  in  individuals 
constitutionally  prone  to  it ; nay  more,  we 
feel  disposed  to  admit— at  least  well-observed 
facts  seem  to  point  this  way — that  under 

1 Noitv.  Journ.  de  Med.  t.  iv.  p.  15,  An.  x. 

2 Of  832  patients  affected  with  delirium  tremens 
and  observed  by  Raver,  Bang,  Hoegh-Guldberg, 
Kr'iiger-Hansen,  and  others,  18  only  were  females.  A 
different  statement  has  been  given  in  this  country, 
but  in  the  form  of  a simple  assertion,  respecting  the 
relative  frequency  of  the  disease  in  the  sexes.  See 
Brit.  & For.  Med.  Rev.  vol.  vi.p.  324.  1838. 
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certain  conditions,  at  present  ill  understood, 
the  disease  may  follow  inflammation,  where 
without  the  occurrence  of  this  process,  the 
cancerous  tendency  might  always  have  re- 
mained dormant. 

(d.)  Predisposition}. — Unbiassed  experience 
fully  establishes  the  two  following  positions  : 
— first,  the  various  presumed  causes  of 
cancer  may  continue  in  action  in  many 
individuals  for  a length  of  time  with  every 
degree  of  intensity  and  in  all  possible 
inodes  of  combination,  without  producing 
the  slightest  manifestation  of  such  dis- 
ease ; secondly,  carcinoma  exercises  its  most 
fearful  ravages  on  subjects  who  have  appa- 
rently never  been  influenced  by  any  of  its 
putative  causes.  In  a word,  all  sound  expe- 
rience goes  to  prove  that  these  may  occa- 
sionally hasten  the  outburst  of  the  morbid 
action  or  fix  it  in  a particular  spot,  but  never 
generate  it.  Hence  we  are  compelled  to 
admit  the  existence  of  individual  predisposi- 
tion, as  a necessary  condition  for  the  produc- 
tion of  the  disease.  The  statistical  results 
we  have  laid  before  the  reader  render  the 
necessity  of  this  admission  more  obvious  than 
it  had  even  previously  appeared.  In  what 
the  predisposition  physically  consists  is  a 
question  to  which  the  present  state  of  know- 
ledge does  not  permit  a satisfactory  answer. 
Some  authors  of  repute  are  disposed  to  con- 
sider it  is  established  by  a particular  constitu- 
tion of  the  blood  : the  important  facts  bearing 
on  humoral  pathology  recently  elicited  by 
ingenious  experiment  and  observation  give 
this  view  a certain  degree  of  plausibility ; but 
for  the  present  it  is  merely  hypothetical1  2. 

Attempts  have  been  made  to  show  that  the 
predisposition  may  be  limited  to  a single  sys- 
tem ; and  in  proof  it  is  affirmed,  that  in  per- 
son thus  locally  predisposed,  an  injury  which 
in  other  parts  of  the  frame  would  produce  no 
appreciable  effect,  will,  in  the  weak  system,  be 
followed  by  cancerous  formation.  An  illus- 
tration of  the  opinion  (in  which  we  cannot 
coincide)  is  found  in  the  conversion  of  a blis- 
tered surface  into  a cancerous  sore  in  indivi- 
duals with  carcinoma  of  the  skin  : but  a simi- 
lar occurrence  has  been  noted,  when  no  cuta- 
neous disease  pre-existed. 

(e.)  Duration. — The  duration  of  cancerous 
affections  varies  from  a few  weeks  to  a consi- 
derable number  of  years  : nay  more  ; tumours, 
proved  to  be  of  this  kind  by  post-mortem 

1 The  terms  predisposition , diathesis,  and  cachexia, 
are  used  in  various  ways  by  different  writers  : in  order 
to  obviate  misapprehension  it  may  be  well  to  state 
here  the  sense  in  which  they  arc  employed  in  this 
article.  For  the  meaning  of  predisposition  we  refer  to 
the  text ; by  diathesis  we  understand  the  state  of  con- 
stitution in  which  multiplication  of  cancers  occurs  in 
the  economy ; by  cachexia,  the  sum  of  general  symp- 
toms attending  the  disease. 

2 M.  liouillaud  ridicules  the  idea  of  predisposition, 
because  its  nature  is  not  understood,  and  because  it  is 
only  known  to  exist  by  its  presumed  effects.  But 
this  is  precisely  the  case  with  caloric,  electricity,  &c. ; 
we  know  nothing  of  their  nature,  and  recognise  them 
only  by  their  effects  : will  M.  Bouillaud  therefore 
deny  the  existence  of  some  power  or  agency,  call  it 
what  he  will,  producing  the  results  ascribed  to  them  ? 


examination,  and  even  ulcerated  cancers, 
have  been  occasionally  observed,  the  exist- 
ence of  which  had  not  apparently  shortened 
the  lives  of  the  individuals  having  them,  nor 
hardly  produced  more  inconvenience  than  a 
perpetual  issue.  The  mean  duration  of  the 
disease,  when  following  the  more  ordinary 
course,  has  never  yet  been  methodically  in- 
vestigated on  a large  scale. 

The  extreme  scarcity  of  cases  reported 
with  accurate  dates  will,  we  trust,  be  sufficient 
excuse  for  the  small  number  of  those  from 
which  the  following  results  are  deduced  : 
they  are  offered  merely  as  approximations.  The 
length  of  the  disease  is  of  course  reckoned 
from  the  occurrence  of  the  first  symptoms 
or  signs  ; cases  in  which  it  lasted  so  much  as 
thirty  or  forty  years,  in  the  manner  just  re- 
ferred to,  are  purposely  omitted  from  the 
calculation  : in  some  of  those  included  in  it 
the  patient’s  existence  w-as  evidently  cut  short 
by  operation — a circumstance  to  be  allowed 
for  in  the  general  result. 


No.  of 
Cases. 

Duration 

in 

months. 

All  Species 

37 

27-14 

Scirrhus 

18 

39-28 

Colloid 

1 

24-00 

Encephaloid 

18 

13-17 

The  progress  of  the  disease  is  generally 
slower  in  old  than  in  youthful  subjects,  and  it 
is  undoubtedly  influenced  by  locality,  though 
to  what  precise  degree  we  have  not  been  able 
to  ascertain.  Some  other  observations  on 
this  subject  will  be  found  in  Part  II. 

(f.)  Frequency. — The  deaths  from  cancer 
in  England  and  Wales  during  a period  of  six 
months  amounted  to  1228  ; from  this  the  sub- 
joined results,  which  we  have,  for  the  sake  of 
comparison,  placed  beside  the  quantities  re- 
presenting the  frequency  of  phthisis,  may  be 
calculated. 


From  Cancer, 
(two  and  a half 
years.) 

From  Phthisis, 
(two  years.) 

Proportion  of 
deaths  in  every 
1000  deaths. 

•671 

196-563 

Proportion  of 
deaths  in  every 
1000  living. 

•174 

3-963 

Absolute  number 
constantly  ill, 
supposing  the 
diseases  mortal 
and  of  the  mean 
duration  above 
stated. 

6,140 

111,416 
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The  mortality  attributed  to  cancer  in  the 
registers  is  in  all  probability  below  the  true 
mark  ; of  163  deaths  entered  under  the  head 
of  disease  of  the  genital  organs,  especially  of 
the  womb,  a large  proportion  was  in  all  like- 
lihood caused  by  carcinoma  ; the  same  is  true, 
though  to  a less  degree,  of  fatal  cases  of 
organic  disease  of  the  intestinal  canal  and  of 
“ stricture  of  the  rectum  and  oesophagus” 
in  persons  of  advanced  age. 

Whether  the  frequency  of  cancerous  dis- 
ease is  on  the  increase  is  a question  of  con- 
siderable interest,  but  one  to  which  we 
cannot  unfortunately  furnish  any  very  satis- 
factory reply,  as  we  have  not  the  means  of 
ascertaining  the  proportion  of  the  population 
annually  cut  off  by  the  disease  during  a series 
of  years.  The  only  statistical  facts  we  can 
find  bearing  on  this  question  are  given  in  the 
following  table  showing  the  ratio  of  cancer- 
ous deaths  to  the  total  mortality  of  the  metro- 
polis during  the  last  century. 


Time- 

Proportion  of  Deaths 
from  Cancer  in 
every  1000  deaths. 

From  1728-57 
(30  years) 

2-0 

1771-80 

(10  years) 

3-4 

1831-35 

(5  years) 

4.41 

• June  31, 

1837  to  Dec 
31,  18382 
(18  months) 

6-1 

From  this  it  would,  on  first  view,  appear  that 
the  frequency  of  the  disease  has  been  steadily 
increasing  during  the  last  100  years  ; but 
the  real  causes  of  the  augmented  ratio  are 
more  likely  to  be  the  decrease  of  mortality 
from  epidemic  diseases,  and  the  greater  accu- 
racy of  diagnosis,  as  respects  carcinomatous  af- 
fections. We  must  wait  for  correct  answers 
to  questions  of  this  high  import,  until  the  pre- 
sent Registration  Act  has  been  in  operation 
for  a series  of  years. 

The  influence  of  season  on  the  mortality  of 
carcinoma  is  displayed  in  the  following  table, 
drawn  up  from  285  deaths  occurring  in  the 
metropolis  in  1838. 


Quarters 

ending 

M. 

F. 

Totals. 

March  30 

18 

73 

91 

June  30 

8 

40 

48 

Sept.  31 

11 

64 

75 

Dec.  31 

14 

57 

71 

1 These  three  proportional  numbers  arc  taken  from 
a table  calculated  b_v  Mr.  Farr,  and  given  at  p.  577  of 
his  41  Vital  Statistics.” 

J The  absolute  number  of  deaths  from  cancer  re- 
gistered in  the  metropolis  during  this  period  was  470. 


Hence  inclemency  of  the  weather  accelerates 
the  death  of  individuals  labouring  under  carci- 
noma, as  it  does  in  the  case  of  most  chronic 
diseases.  This  fact  is  more  clearly  seen,  when 
the  deaths  occurring  in  the  two  more  genial 
quarters  of  the  year  are  compared  with  those 
which  took  place  in  the  more  inclement. 


M. 

F. 

Totals. 

Temperate 
half  year. 

19 

104 

123 

Cold  half 
year. 

32 

130 

162 

(g.)  Symptoms. — Were  it  ascertained  that 
the  development  of  cancer  is  preceded  by  a 
certain  number  of  local  or  general  symptoms, 
an  important  step  would  be  made  towards  its 
early  diagnosis,  and  hence  possibly  towards 
diminishing  its  fatality.  Probably,  too,  such 
symptoms  do  arise  ; at  least  it  is  hardly  pos- 
sible to  conceive  that  so  important  a change 
as  the  formation  of  carcinomatous  matter  can 
occur  in  the  organism  without  being  preceded 
by  some  species  of  local  or  general  derange- 
ment. However,  whether  they  really  do  exist, 
and  of  what  nature  they  may  be,  whether  of 
uniform  or  variable  character  and  occurrence, 
remains  to  be  decided  by  future  observation ; 
the  vague  and  random  statements  of  authors 
on  the  subject  are  unentitled  to  confidence. 

(a.)  Local. — As  carcinoma  is  a new'  forma- 
tion added  to  the  part  in  which  it  is  deve- 
loped, it  necessarily  follows  as  a general  truth, 
that  increase  of  bulk  is  produced  by  its  pre- 
sence to  any  considerable  amount ; in  other 
words,  it  gives  rise  to  tumour.  The  existence 
of  such  tumour  is  among  the  most  important 
signs  of  carcinoma,  when  coupled  with  certain 
properties. 

Understood  in  the  widest  acceptation  of 
the  term,  tumour  is  consequently,  from  the 
very  nature  of  the  disease,  never  absent : 
even  in  cases  of  scirrhus  of  the  cervix  uteri, 
where  the  infiltration  of  a small  quantity  of 
the  morbid  matter  may  constitute  the  whole 
of  the  disease,  an  increase  of  bulk  is  produced 
in  the  affected  part.  Again  in  hollow  organs, 
such  as  the  rectum  and  oesophagus,  where  the 
cancerous  matter  is  commonly  infiltrated  in 
the  walls  of  the  tube,  the  term  tumour  is 
fairly  applicable.  The  apparent  absence  of 
swelling,  sometimes  met  with  in  mammary 
carcinoma  for  instance1,  arises,  as  we  have 
already  explained,  from  the  atrophous  con- 
dition to  which  the  texture  of  the  organ 
itself  is  reduced  ; diligent  examination  in  such 
cases  rarely  fails  to  detect  the  morbid  sub- 
stance in  the  form  of  a superadded  tumour, 
or  of  a mass  of  the  organ  increased  in  size 
from  infiltration.  The  enlargement  may  be 

1 M.  Recamicr  relates  a case  in  which  a diseased 
breast,  although  containing  a growth  four  inches  in 
diameter,  was  smaller  than  its  healthy  fellow. 


CANCER,  PATHOLOGY  OF. 


634 

perceptible  as  soon  as  formed,  but  rarely 
attracts  attention  until  it  has  acquired  the 
dimensions  of  a small  hazel-nut.  We  re- 
member, however,  to  have  some  years  since 
examined  a minute  globular  induration  of 
the  size  of  a pea  embedded  in  the  superficial 
layers  of  the  mamma  of  a female,  which 
attaining  the  bulk  of  a walnut  in  the  course  of 
a year  was  then  removed  and  found  to  consist 
ot  scirrhus  : similar  facts  are  noticed  in  a 
subsequent  page.  The  shape  of  the  tumour 
is  subject  to  much  variety  ; it  may  be  pedun- 
culated or  polypiform,  wedge-like,  circular 
with  flattening,  globular,  or  amorphous,  and 
may  or  may  not  be  circumscribed.  The 
surface  is  in  the  outset  usually  smooth  and 
even,  but  very  generally  becomes  lobulated 
or  botryoidal  as  the  growth  of  the,  mass 
advances.  We  have  already  spoken  of  the 
difference  of  size  under  ordinary  circum- 
stances of  the  three  species  of  cancerous 
tumours.  The  consistence  of  scirrhus  is 
usually  very  considerable ; carcinoma  of  this 
species,  as  observed  more  particularly  in  the 
mamma,  sometimes  possesses  the  dense,  heavy, 
and  unyielding  hardness  of  stony  matter. 
The  characters  of  encephaloid  tissue  are  in 
this  respect  peculiar,  when  it  has  accumulated 
extensively,  or,  in  some  cases,  even  from  its 
earliest  appearance.  Combined  with  a mode- 
rate degree  of  softness  is  a sort  of  doughiness 
and  elasticity  ; this  character  coexisting  with 
hardness  and  density  in  other  parts  of  the 
growth  will  leave  no  doubt  as  to  the  nature 
of  the  formation  presenting  it.  It  has,  how- 
ever, been  mistaken  for  the  fluctuation  of  an 
abscess,  an  error  productive  of  most  serious 
errors  in  treatment : a bistoury  has  more  than 
once  been  plunged  under  this  false  impression 
into  the  midst  of  softened  encephaloid  masses, 
given  rise  to  tremendous  haemorrhage,  led  to 
the  immediate  establishment  of  ulceration, 
and  materially  shortened  the  patient’s  life. 
Mistakes  of  this  kind,  excusable  before  Hey 
and  Mr.  Wardrop  had  given  their  graphic 
descriptions  of  the  disease,  and  before  the 
nature  and  diagnosis  of  “ fungi  of  the  dura 
mater”  had  been  so  thoroughly  elucidated 
as  they  have  been  by  the  German  surgeons, 
would  at  the  present  day  be  hardly  venial. 
The  sensation  felt  on  pressing  the  softer  parts 
resembles  very  strongly  that  produced  by  an 
erectile  tumour.  Dupuytren  states  that  pres- 
sure gives  rise  in  some  portions  of  the  growth 
to  a sound  like  that  of  crumpling  parchment. 
Scirrhus,  when  softened  partially,  becomes 
the  seat  of  pseudo-fluctuation,  which  is,  how- 
ever, very  different  from  the  elastic  feel  of 
encephaloid ; and  a knot  of  varicose  veins 
lying  on  the  surface  of  a tumour  may,  as  M. 
Recamier  remarks,  be  mistaken  by  an  inatten- 
tive person  for  the  phenomenon  under  con- 
sideration. 

The  vascular  character  of  encephaloid  seems 
to  render  it  an  a priori  probability  that  under 
favourable  circumstances  pulsation  might  be 
detected  in  it.  The  existence  of  pulsation 
is  in  fact  one  of  the  signs  of  meningeal 


encephaloid  growths  protruding  through  the 
cranium  ; but  observers  are  not  agreed  as  to 
whether  this  is  a motion  transmitted  from  the 
subjacent  brain  or  arising  in  the  substance  j 
of  the  tumour  itself.  The  same  indecision 
exists  with  respect  to  the  beating  noticed  by 
Dr.  W.  Stokes1  in  a case  of  intra-thoracic 
carcinoma.  On  the  other  hand  Dupuytren 
makes  no  question  of  the  occurrence  of  inter- 
stitial pulsation,  and  describes  the  phenomenon 
as  at  first  deep-seated,  becoming  gradually 
more  superficial  and  distinct,  isochronous 
with  the  pulse,  unattended  with  rustling 
sound  ( bruissement ) accompanied  sometimes 
in  advanced  cases  with  general  expansion  of 
the  mass,  ceasing  when  the  chief  artery  lead- 
ing to  the  part  is  compressed,  and  produced 
by  simultaneous  dilatation  of  all  the  minute 
arteries  of  the  tumour. 

Scirrhous  formations  are  not  in  their  early 
stage  endowed  with  any  marked  sensibility; 
as  a general  rule  it  may,  indeed,  be  affirmed 
that  they  are  then  insensible,  pressure  and 
various  manipulations  exciting  no  discomfort. 

It  has,  however,  been  remarked  by  numerous 
observers  that  pain  is  very  commonly  ex- 
perienced about  half  an  hour  after  these 
tumours  have  been  examined,  especially  if 
they  have  been  at  all  roughly  handled. 
When  pain  is  excited  immediately  after  or 
during  pressure,  this  may,  according  to  some 
writers,  be  taken  as  evidence  that  inflammatory 
action  is  going  forward  : if  this  statement  be 
understood  to  apply  to  the  tissue  surrounding 
the  cancerous  substance,  it  is  very  probably 
correct.  Subcutaneous  encephaloid  growths 
are  more  liable  to  be  painful  under  pressure  : 
colloid,  it  is  said,  less  so  than  these. 

The  shape  of  organs  and  parts  in  which 
cancer  is  developed  is  greatly  altered  in  some 
cases.  The  accumulation  of  the  foreign  mat- 
ter in  the  liver  occasionally  enlarges  that 
organ  prodigiously,  and  modifies  its  figure. 
Cancerous  deposition  in  the  bones  is  some- 
times attended  with  an  extraordinary  expan- 
sion of  their  substance.  But  the  most  im- 
portant alteration  of  shape  in  a practical  point 
of  view  exhibits  itself  in  hollow  organs  or 
canals.  The  accumulation  of  cancerous  mat- 
ter in  the  walls  of  these  parts  has  the  effect 
of  diminishing  their  caliber,  whence  arise  the 
most  distressing  symptoms  of  the  disease  in 
such  situations.  Thus  in  cancer  of  the  rec- 
tum, oesophagus,  and  larynx,  obstructed  move- 
ment of  the  matters  naturally  circulating 
through  those  ducts — of  the  faeces,  ingesta, 
and  air — is  an  early  consequence  of  their 
decreasing  diameter.  Further,  in  the  effort 
to  remove  the  accumulation  of  the  contents 
of  the  part  which  occurs  above  the  obstruc- 
tion, the  muscular  coat  of  the  diseased  tube 
becomes  hypertrophous,  while  dilatation  pro- 
portional to  the  quantity  of  the  stagnating 
matters  is  likewise  produced. 

Among  the  symptoms  properly  so  called, 
pain  claims  our  first  attention.  We  have 

’ On  Dis.  of  the  Chest,  p.  379. 
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here  to  repeat  the  observation  made  respect- 
ing the  tenderness  of  these  growths  under 
pressure — pain  rarely  exists  in  the  incipient 
stages.  The  time  of  its  first  appearance  is 
not  regulated  by  any  fixed  rule,  nor  is  it  by 
any  means  exceedingly  uncommon,  embracing 
in  this  proposition  all  species  of  cancer  and  all 
organs  and  parts  internal  as  well  as  external, 
for  the  disease  to  originate,  advance,  and 
terminate  by  the  death  of  the  patient  without 
giving  rise  to  appreciable  pain.  This  is  an 
important  point,  for  we  have  known  the  car- 
cinomatous nature  of  tumours  resolutely  con- 
tested on  the  score  of  their  being  unattended 
with  local  suffering — tumours  of  which  the 
ulterior  progress  placed  their  cancerous  nature 
beyond  all  doubt.  In  other  cases  pain  ap- 
pears to  exist  from  the  earliest  period  of  the 
disease  ; a third  class  of  subjects  tortured 
with  it  in  the  outset  of  the  complaint  are 
released  therefrom  towards  the  close. 

The  character  of  the  pain  in  external  can- 
cer, more  especially  in  scirrhus  of  the  breast, 
which  has  commonly  served  as  a type  for  all 
general  descriptions  of  the  disease,  is  usually 
lancinating.  It  is  compared  by  the  sufferer 
to  the  prodding  of  knives,  incision  with  lan- 
cets, &c.'  But  like  the  existence  of  pain,  the 
constancy  of  this  particular  character  has 
been  much  exaggerated  ; in  a multitude  of 
instances,  even  in  the  mamma,  the  pain  never 
assumes  this  form  ; in  others  it  does  so  only 
temporarily,  and  in  certain  organs  lancinating 
pain  has  rarely,  if  ever,  been  observed. 
Besides,  growths  of  innocent  nature  are  some- 
times accompanied  in  the  most  distinct  and 
well  defined  manner  with  suffering  of  this 
kind.  How  common  is  it  nevertheless  to 
hear  the  “ benignant  ” or  “ malignant  ” charac- 
ter of  a tumour  confidently  predicated  from 
the  absence  or  presence  of  this  most  equi- 
vocal sign.  In  some  instances  the  pain  is  of 
a burning  kind,  and  this  may  alternate  with 
the  former  description  ; in  others  a dull  aching 
sensation  is  all  that  is  experienced ; some 
patients  complain  of  distressing  pruritus  ; a 
feeling  of  wreight  and  coldness  in  the  part  con- 
stitutes the  sole  local  discomfort  of  others. 

Of  whatever  kind  the  local  suffering  is,  it  is 
rarely  continuous.  It  is  said  to  be  most 
severely  felt  at  night,  wherein  it  shares  a 
property  of  almost  every  description  of  pain. 
Jager  affirms  that  it  is  increased  by  dampness 
of  the  weather,  and  by  an  electric  state  of  the 
atmosphere.  The  species  of  cancer  modifies 
its  constancy  and  severity : colloid  is  pro- 
ductive of  comparatively  little  suffering  ; en- 
cephaloid  probably  of  less  than  scirrhus. 

Mr.  Travers  conceives  the  pain  to  be  pro- 
duced by  “ inflammatory  action  ” and  “ ul- 
ceration Begin  that  the  commencement  of 
softening  and  the  invasion  of  pain  are  coeval  : 
the  general  truth  of  both  propositions  (which 
possibly  mean  the  same  thing)  may  be  ques- 

1 Eclairs  tie.  doulcur  was  the  forcible  expression  once 
used  by  a patient  in  describing  her  feelings  to  Du- 
pnytren  ; a northern  Professor  likens  these  rapid  pangs 
to  “ gleams  of  the  Aurora  Borealis.” 


tioned  in  respect  of  external  carcinoma  ; and 
they  are  decidedly  erroneous  if  applied  to 
that  of  internal  organs.  It  may  be  affirmed 
that  the  intensity  and  constancy  of  the  pain 
usually  give  a fair  measure  of  the  degree  of 
rapidity  with  which  the  disease  advances  ; M. 
Recamier,  however,  states  that  he  has  known 
extremely  painful  cancer  last  18  years,  while 
in  other  cases  the  affection,  though  unattended 
with  notable  suffering,  terminated  fatally  in  a 
very  few  months  ; in  the  former  instances 
there  was  no  fever,  in  the  latter  occasional 
febrile  paroxysms. 

Hcemorrkage,  which  does  not  ordinarily  oc- 
cur before  ulceration  has  set  in,  is  sometimes 
one  of  the  earliest  effects  of  the  disease. 
Thus  the  discharge  of  a few  drops  of  blood 
from  the  nipple  in  scirrhus  of  the  breast,  a 
tolerably  frequent  occurrence,  has  in  some 
rare  instances  been  the  first  morbid  phe- 
nomenon observed.  Profuse  menorrhagia  in 
not  a few  cases  precedes  all  other  symptoms 
of  uterine  cancer  ; and  in  a case  of  pharyngeal 
carcinoma  which  we  observed  some  years 
past,  the  patient  persisted  in  affirming  that 
severe  haemorrhage  from  the  throat  was  the 
first  circumstance  that  drew  his  attention  to 
the  part.  In  a similar  manner  haemoptysis  is 
frequently  the  first  occurrence  announcing 
tuberculous  disorganization  of  the  lungs.  But 
we  would  not  be  understood  to  mean  that 
effusion  of  blood  is  really  the  very  first  ab- 
normal effect  of  the  heterologous  formation  ; 
others  have  probably  led  the  way,  but  from 
their  trivial  character  escaped  the  attention  of 
individuals  who  are  not  in  the  habit  of  care- 
fully watching  the  variations  of  their  health  : 
admitting  this  to  be  the  fact,  the  practical 
value  of  haemorrhage  as  a symptom  is  by  no 
means  lessened. 

Derangements  of  function  form  an  impor- 
tant item  in  the  symptomatology  of  car- 
cinoma, and  of  course  vary  with  the  organ  in 
which,  or  in  the  immediate  vicinity  of  which, 
the  morbid  matter  is  developed.  They  may 
be  included  under  the  heads  of  irritative  and 
mechanical.  As  illustrations  of  the  former 
we  may  adduce  the  vaginal  discharge  pro- 
duced by  non-ulcerated  scirrhus  of  the  uterus ; 
the  occurrence  of  hydrothorax  and  pleuritis 
in  subjects  affected  with  mammary  cancer. 
In  exemplification  of  the  latter  may  be  men- 
tioned the  occurrence  of  amaurosis  from 
pressure  on  the  optic  nerve  ; the  interruption 
to  vision  occasioned  by  tumours  driving  the 
eye  from  its  normal  site  ; obstinate  constipa- 
tion from  pressure  of  enlarged  pelvic  glands  ; 
derangement  of  local  circulation  and  serous 
accumulation  either  in  the  shut  cavities  or  in 
the  cellular  membrane,  produced  by  partial 
closure  of  adjacent  circulating  tubes,  arterial, 
venous,  or  lymphatic. 

Such  are  the  more  prominent  symptoms  of 
growths  which  have  not  undergone  ulceration. 
This  process  is  preceded  by  changes  in  their 
own  anatomical  state,  in  their  degree  of  con- 
nexion with  surrounding  parts,  and  in  the 
appearance  of  the  investing  skin.  These 
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have  already  been  sufficiently  described,  as 
well  as  the  characters  of  the  ulcer  ; the  fact 
of  a sanies  of  fetid  odour  and  peculiarly  acrid 
qualities  being  more  or  less  abundantly  thrown 
out  by  the  disorganized  surface  has  also  been 
dwelt  upon  at  length.  The  contact  of  this 
matter  with  the  cutaneous  surface  may  pro- 
duce irritation,  erythema,  and  even  corrosive 
ulceration  of  the  parts  surrounding  the  ulcer. 

The  pain  usually  increases  considerably  in 
violence  at  this  stage  of  the  disease  ; its  cha- 
racter is  subject  however  to  vary,  as  in  the 
earlier  periods.  The  ulcerated  surface  is  fre- 
quently quite  indolent  to  the  touch.  Hae- 
morrhage now  becomes  of  more  constant  oc- 
currence, originating  in  the  manner  already 
explained. 

( b .)  General. — While  the  local  changes  ad- 
vance in  the  diseased  formation,  the  constitu- 
tion almost  invariably  suffers  in  a marked  and 
peculiar  manner.  Heterologous  growths  pos- 
sess the  property  of  disturbing,  each  after  its 
special  mode,  the  phenomena  of  circulation, 
nutrition,  and  innervation,  and  of  producing 
thereby  a depraved  condition  of  the  organism, 
designated  by  the  general  term  cachexia.  The 
group  of  symptoms  constituting  the  cancerous 
variety  of  this  condition,  when  combined  in 
their  most  marked  and  characteristic  form, 
may  be  stated  as  follows  : it  is  not  intended 
in  this  enumeration  to  display  the  order  of 
their  occurrence  ; as  this  varies,  we  may  al- 
most say,  infinitely,  we  have  thought  it  better 
to  group  them  according  to  the  functional 
system  affected. 

The  circulation  is  hurried,  there  are  oc- 
casional fits  of  shivering,  alternating  with  heat 
of  surface,  perspiration  or  sweatings,  especially 
by  night ; the  pulse,  unless  when  the  patient 
has  been  debilitated  by  the  frequent  recur- 
rence of  haemorrhage,  has  a wiry  somewhat 
resisting  character ; the  fever  gradually  as- 
sumes the  hectic  type  ; the  night  is  passed  in 
a state  of  distressing  watchfulness,  or  total  in- 
somnia ; the  solid  portion  of  the  blood  gradu- 
ally loses  its  healthy  proportion,  and  passive 
serous  effusions  into  the  pleurae,  peritoneum, 
or  general  cellular  membrane  follow' : in  cases 
attended  with  repeated  and  severe  haemorrhage 
the  arteries  become  the  seat  of  some  modifi- 
cation of  the  bruits  de  soufflet  or  de  diab/e,  as 
we  have  had  occasion  more  especially  to  ob- 
serve in  uterine  cancer. 

The  patient  loses  his  appetite,  takes  a com- 
plete disgust  for  food  of  every  kind  ; the  small 
quantity  he  swallows  is  imperfectly  digested, 
nausea  or  actual  vomiting  frequently  occurs  ; 
there  is  persistent  thirst  and  constipation, 

* As  regards  the  condition  of  the  kidneys  and  urine 
in  cases  of  such  effusion,  the  investigations  of  M. 
Rayer  show  that  there  is  frequently  neither  co-existing 
renal  lesion  nor  albuminuria ; he  alludes  to  two  cases 
wherein  chronic  albuminous  nephritis  (Bright’s  dis- 
ease) “occurred  in  the  course  of  cancerous  disease  of 
the  stomach  ” (Maladies  dcs  Reins,  t.  ii.  p.  348,  1840.), 
but  tbere  is  no  evidence  given  to  prove  that  the  former 
was  an  effect  of  the  latter.  M.  Martin  Solon  (De 
1’ Albuminuric,  p.  lb’8.  1838)  relates  a doubtful  case 
of  the  same  kind. 


alternating  with  colliquative  diarrhoea ; to- 
wards the  close  an  aphthous  eruption  occa- 
sionally appears  in  the  mouth,  as  is  observed 
in  other  lingering  chronic  diseases  attended 
with  marked  debility. 

The  nutritive  functions  become  impaired, 
the  tissues  grow  soft  and  flaccid,  the  patient 
loses  flesh,  the  fatty  tissues  arc  completely  ab- 
sorbed, the  very  skin  seems  to  undergo  at- 
tenuation, the  emaciation  proceeding  to  perfect 
marasmus,  unless  when  oedema  of  the  cellular 
membrane  interferes  with  its  visible  progress. 
The  skin,  and  even  the  mucous  membranes, 
assume  a peculiar  straw-coloui  ed  and  waxy 
appearance,  accompanied  with  a semi-trans- 
parent putfiness — one  of  the  most  character- 
istic marks  of  this  form  of  cachexia,  though 
not  actually  peculiar  to  it. 

Debility  and  exhaustion  become  extreme, 
and  occasionally  make  such  rapid  progress  as 
of  themselves  to  threaten  the  existence  of  the 
patient.  The  countenance  maintains  an  ha- 
bitual expression  of  care  and  suffering,  the 
features  are  contracted,  the  temper  morose, 
and  the  sufferer  at  length  sinks — this  is  said 
to  be  most  frequent  in  cases  of  cancer  of  the 
stomach — into  a state  of  actual  despair. 

The  quantity  of  circulating  fluids  gradually 
decreases,  and  the  patient,  unless  cut  off  by 
some  intercurrent  malady,  worn  out  with  pain, 
debility,  and  fever,  dies  in  a state  resembling 
a prolonged  fainting  fit.  Death  is  also  fre- 
quently the  result  of  some  local  irritation  ; in 
old  subjects  of  latent  pneumonia.  In  other 
cases,  as  when  the  alimentary  canal  is  ob- 
structed, the  fatal  termination  is  the  direct  effect 
of  inanition  ; and  certain  peculiar  modes  of 
death  will  be  alluded  to  in  Part  II.  The  in- 
tellectual faculties  lose  their  clearness  towards 
the  close,  but  there  is  no  actual  cerebral  af- 
fection, unless  when  the  contents  of  the  cra- 
nium become  the  seat  of  the  morbid  deposition. 

To  this  catalogue  of  evils  may  be  added,  as 
of  not  very  uncommon  occurrence,  a morbid 
change  of  the  bones,  exhibiting  itself  in  some 
one  of  the  following  forms:  1.  atrophy  of  the 
spongy  and  compact  structures  from  defective 
nutrition  ; 2.  excess  of  inorganic  matter  in 
their  composition ; 3.  defective  supply  of  sa- 
line materials,  in  consequence  of  which,  the 
bony  tissue  appears  as  if  it  had  been  mace- 
rated in  a mineral  acid  (carnification) ; 4.  carci- 
noma of  their  substance.  The  first  of  these 
forms  is  singularly  rare  ; Recamicr,  however, 
appears  to  have  met  with  an  example  of  it : 
of  the  third  we  have  not  met  with  an  authentic 
instance,  and  insert  it  rather  hesitatingly.  In 
the  first  three  cases,  the  morbid  state  is  a 
manifestation  of  the  cachexia ; in  the  fourth, 
an  evidence  of  the  diathesis  having  reached  the 
bones.  In  the  first,  second,  and  fourth  cases, 
especially  the  last,  fractures  occur  with  extra- 
ordinary facility.  In  cases  of  cancerous  depo- 
sition in  the  bones,  the  fracture  may  either 
arise  from  complete  transformation  of  a portion 
of  the  cylinder  into  cancerous  matter,  or  from 
the  pressure  of  a central  growth,  causing  (he 
absorption  of  the  compact  tissue.  (See  Fig.  162, 
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p.  658.)  When  the  fracture  is  of  the  former 
description,  crepitation  will  either  be  wholly 
absent  or  ill  marked ; in  the  latter  case  this 
sign  is  producible  in  the  ordinary  way.  When 
a cancerous  patient  suffers  persistently,  or 
pretty  constantly,  from  pain  in  a particular 
spot  in  the  course  of  a bone,  the  occurrence 
of  such  fracture  is  to  be  apprehended ; but 
such  local  pain  is  not  a constant  forerunner  of 
the  accident,  nor  necessarily  followed  by  it. 
The.  pain  has  been  mistaken  by  patients  for 
rheumatism  ; and  this  error  has  not  unfre- 
quently  been  shared  by  the  medical  attendant1. 
In  not  a few  cases  the  occurrence  of  fracture 
has  manifestly  hastened  the  fatal  issue  of  the 
disease. 

Certain  writers  have  described  loss  of  the 
faculty  of  smell,  imperfect  vision,  and  other 
morbid  conditions  of  the  senses,  as  character- 
istic of  this  form  of  cachexia : more  correct 
observation  has  disproved  their  assertions. 

In  the  preceding  sketch  we  have  endea- 
voured to  describe  the  most  common  type  of 
cancerous  cachexia  ; but  perfect  uniformity  is 
not  to  be  looked  for  here  more  than  in  any 
other  combination  of  pathological  actions. 
Thus,  fever  may  be  altogether  wanting,  or  in- 
stead of  wearing  the  hectic  character,  manifest 
itself  simply  in  acceleration  of  the  pulse  and 
heat  of  skin  after  paroxysms  of  pain  of  more  than 
ordinary  severity.  In  rare  instances,  the  fre- 
quency of  the  pulse  diminishes  with  the  ad- 
vancement of  the  disease.  A symptom  which, 
in  some  subjects,  acquires  such  intensity  as  to 
divert  their  attention  from  the  local  affection 
altogether,  is  pain,  either  of  a fixed  or  erratic 
kind,  in  one  or  more  distant  parts  of  the  frame  : 
this  usually  exists  in  the  course  of  the  more 
important  nerves  of  the  extremities.  M.  Andral 
remarks,  that  in  cases  of  cancer  in  the  brain, 
the  trunk  and  extremities  sometimes  become 
the  seat  of  sensations,  simulating  nervous  or 
rheumatic  pains  ; in  other  instances  the  skin  is 
exceedingly  sensitive,  in  others  deprived  of  all 
sensibility.  The  occurrence  of  similar  suffering, 
in  subjects  dying  from  mammary  or  uterine 
cancer,  may  have  sometimes  depended  on  im- 
plication of  the  brain  in  the  disease.  Again, 
emaciation  is  not  of  constant  occurrence  ; and 
even  the  peculiar  straw-coloured  tinge  of  the 
skin  may  not  exist.  The  appetite  too  may  be 
preserved.  But  enough  of  these  exceptional 
conditions, — numerous  other  varieties  of  which 
may  be  found  noted  in  published  cases. 

It  may  in  general  terms  be  stated  that  the 
cachectic  symptoms  do  not  make  their  appear- 
ance until  an  advanced  stage  of  the  disease ; 
so  general  was  the  belief  at  one  period  in  the 
uniform  truth  of  this  position,  that  the  progno- 
sis and  treatment  were  in  a great  measure 
guided  by  the  absence  or  presence  and  degree 
of  intensity  of  the  cachexia.  Here  was,  how- 
ever, a grave  practical  error ; for  as  the  ex- 
perience of  accurate  observers  has  proved  ; 
J.  cancerous  growths  may,  in  their  earliest 

1 Salter,  in  Med.  Chir.  Trans,  vol.  xv.  p.  186. 

S.  Cooper,  in  idem,  vol.  xvii.  p.  51, 


stage,  even  before  induration  of  the  lymphatic 
glands  has  taken  place,  produce  such  general 
functional  derangement  as  is  indicative  of  the 
most  severe  form  of  cachexia1  ; 2.  cases  in 
which  the  whole  anterior  surface  of  one  side  of 
the  chest,  or  the  vagina  and  the  major  portion  of 
the  uterus  were  destroyed  by  cancerous  ulce- 
rations, have  been  known  to  be  accompanied 
with  comparatively  slight  general  disturbance 
(Breschet)  ; 3.  patients  have  occasionally  to 
the  last  preserved  their  appetite  and  flesh,  and 
been  able  to  attend  with  more  or  less  close- 
ness to  their  ordinary  business  (Bayle) ; in 
other  words,  the  disease  has  terminated  fatally 
without  the  establishment  of  cachectic  symp- 
toms. 

If  we  consult  the  works  of  writers  who  have 
touched  upon  the  question,  we  shall  find  that 
they,  almost  without  exception,  no  matter  to 
what  school  they  belong,  regard  a modified 
state  of  the  blood  as  the  cause  of  the  cachectic 
symptoms.  While  some,  however,  advance 
the  opinion  as  an  hypothesis  based  on  many 
probabilities,  others  announce  it  as  an  ascer- 
tained fact : among  the  latter  is  M.  Cruveil- 
hier.  This  pathologist,  considering  the  can- 
cerous cachexia  and  diathesis  as  one  and  the 
same  thing,  explains  the  occurrence  of  both 
on  the  principle  of  venous  transmission  : — 
hence  the  existence  of  either  involves  that  of 
the  other2.  In  this  confusion  of  diathesis  and 
cachexia  the  Parisian  pathologist  is  joined  by 
Muller.  Yet  that  the  distinction  between  the 
two  is  not  a scholastic  refinement,  but  actually 
exists  in  nature,  is  rendered  clear  even  by  the 
examination  of  the  present  question.  In  fact, 
no  regular  relation  subsists  between  the  in- 
tensity of  the  cachexia  and  the  number  of 
organs  secondarily  affected ; cancer  of  the 
uterus,  which  habitually  gives  rise  to  most  in- 
tense general  reaction,  rarely  induces,  as  has 
been  stated,  extensive  secondary  formation  ; 
nor  is  it  exceedingly  uncommon  to  find  nume- 
rous organs  affected  in  subjects  who  have  suf- 
fered to  a slight  amount  only  from  cachectic 
symptoms.  The  necessary  inference  from 
these  facts  seems  to  be  that  the  diathesis  and 
the  cachexia  are  produced  in  different  modes ; 
and  as  we  have  seen  that  strong  probabilities 
argue  in  favour  of  the  production  of  the 
former  by  cancerous  impregnation  of  the  ve- 
nous blood,  we  cannot  do  otherwise  than  re- 
ject the  agency  of  this  in  respect  of  the 
cachexia.  Yet  it  must  be  confessed,  that  until 
an  extended  investigation  into  the  condition 

1 This  fact  shows  the  fallacy  of  an  hypothesis  of 
Velpeau,  that  the  cachexia  only  occurs  in  cases  of 
softening  of  internal  or  ulceration  of  external  carci- 
noma. 

2 M.  Cruveilhier  in  one  part  of  his  work  (Livrais. 
xxv.  Rectum,  p.  3. ) states  his  belief  that  the  cancerous 
cachexia  depends  less  on  the  disease  itself  than  on  the 
liannorrhages  with  which  it  is  accompanied  ; — a curious 
notion  from  a pathologist  professing  the  general  doctrine 
of  the  disease,  explained  in  a previous  page,  for  it  is 
almost  tantamount  to  saying  that  an  effect  is  increased 
by  the  removal  of  its  cause.  Independently  of  this, 
however,  it  is  incorrect,  for  the  cachexia  sometimes 
exists  where  hsemorrhage  has  never  occurred. 
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of  the  blood  at  all  periods  and  under  all  cir- 
cumstances of  the  disease  shall  have  been 
undertaken,  these  questions  are  destined  to 
remain  undecided. 

This  class  of  symptoms  appears  often  to  be 
modified  by  the  species  of  cancer.  According 
to  Laennec  fever  is  absent  during  the  greater 
part  of  the  course  of  encephaloid,  and  in 
many  cases  death  occurs  without  any  percep- 
tible acceleration  of  the  pulse  having  ever 
been  noticed.  When  fever  does  exist,  it 
appears  rather  to  depend  on  accidental  cir- 
cumstances than  on  the  mere  presence  of  the 
morbid  tissue.  Emaciation  does  not  or- 
dinarily come  on  till  the  disease  has  existed 
for  a considerable  time,  but  once  set  in, 
rapidly  advances  to  marasmus.  Velpeau’s 
case,  already  frequently  adverted  to,  proves 
that  the  disease  may  occupy  a vast  number 
of  organs  and  exist  for  a number  of  years 
(six  at  least)  without  producing  notable  loss 
of  flesh  or  discoloration  of  the  skin.  In 
other  instances,  on  the  contrary,  a limited 
accumulation  in  a single  organ  excites  the 
most  formidable  train  of  general  symptoms. 
Colloid,  as  Cruveilhier  states,  is  the  species 
of  cancer  accompanied  with  the  least  marked 
and  most  tardily  developed  signs  of  constitu- 
tional suffering  ; and  in  the  majority  of  cases 
of  cancer  of  the  stomach  without  local  symp- 
toms, observed  by  him,  the  disease  was  of  this 
kind.  Pockels  met  with  a case  of  gastric 
colloid  in  which  none  of  the  usual  evidences 
of  cancerous  disorganization  existed,  except 
the  straw-coloured  tint  of  the  skin.  (Muller.) 
In  respect  of  the  influence  of  organs  on  the 
cachexia,  the  mamma,  uterus,  and  stomach 
are  unquestionably  the  most  commonly  at- 
tended with  its  intensest  forms.  Andral 
affirms'  “ that  cancer  of  the  stomach  produces 
the  greatest  degree  of  emaciation  ; that  females 
whose  cervix  uteri  has  been  totally  destroyed 
by  cancer,  retain  their  natural  looks  to  the 
last .”  the  latter  clause  of  this  statement 
assuredly  refers  to  exceptional  cases. 

(h.)  Diagnosis. — The  diagnosis  of  cancer- 
ous growths  of  external  parts  previously  to  the 
occurrence  of  ulceration,  sometimes  presents 
considerable  difficulty.  They  may  by  possi- 
bility be  confounded  with  all  tumours  which 
produce  no  change  in  the  colour  of  the  skin 
or  temperature  of  the  surface,  and  in  which 
distinct  fluctuation  of  a liquid  is  not  percep- 
tible. (Begin.)  The  subject  of  diagnosis 
will,  however,  be  considered  under  the  head 
of  each  organ,  and  it  is  therefore  unnecessary 
to  multiply  general  remarks  in  this  part  of 
our  article.  The  characters  of  the  ulcer 
which  we  have  described  at  length,  its  everted 
and  ragged  edges,  its  indurated  base,  the 
peculiar  fetor  of  the  discharge,  the  tendency 
to  fungating  growth,  the  frequent  occurrence 
of  haemorrhage,  form  a group  of  phenomena 
which  combined  can  scarcely  mislead.  But 
in  secondary  syphilitic  cases  the  most  ex- 
perienced surgeon  sometimes  feels  doubt  as 

1 Additions  it  l’Auscult.  Mediate,  p.  260.  Par.  1836. 


to  the  nature  of  the  affection,  a doubt  which 
is  not  in  all  cases  cleared  up  by  the  history  of 
the  patient’s  previous  life.  Even  simple  ul- 
cerations of  the  tongue  from  the  irritation  of 
a carious  tooth  will  occasionally  closely  re- 
semble cancerous  destruction,  and  be  hardly 
distinguishable  therefrom  until  the  removal  of 
the  irritating  body,  followed  by  rapid  cicatri- 
zation, proves  the  innocent  nature  of  the 
sore. 

(i.)  Prognosis. — As  regards  the  ultimate 
termination  of  the  disease,  the  question  of 
prognosis  is  involved  in  that  of  curability, 
which  will  be  presently  considered.  With 
respect  to  its  mean  duration,  our  application 
in  particular  cases  of  the  general  result  already 
given  must  be  materially  modified  by  the 
species  of  cancer,  the  organ  affected,  the  stage 
of  the  local  process,  the  activity  of  the 
growth,  the  amount  and  constancy  of  pain 
endured,  and  above  all  perhaps  by  the  con- 
dition of  the  general  health,  the  degree  to 
which  the  nutritive  and  other  functions  arc 
affected  by  the  presence  of  the  morbid  mass. 
As  a general  truth,  cancerous  tumours  which 
have  apparently  commenced  to  form  sub- 
sequently to  the  receipt  of  a local  injury  are 
more  susceptible  of  being  delayed  in  their 
progress  by  treatment,  than  those  in  the  evo- 
lution of  w'hich  no  such  influence  is  traceable. 

§ 4. — Therapeia. 

Before  entering  on  the  subject  of  treat- 
ment, it  seems  natural  to  say  a few  words  on 
a point  which  has  been  the  theme  of  warm 
controversy — the  curability  of  the  disease. 

A disease  is  capable  of  cure  either  by  a 
natural  process  or  by  art.  The  former  may 
be  generally  referred  to  the  heads  of  resolu- 
tion, and  of  altered  nutrition  ; the  one  ex- 
emplified in  the  disappearance  of  inflammatory 
changes,  the  other  in  the  conversion  of  tu- 
berculous matter  into  an  innocuous,  creta- 
ceous, or  calcareous  concretion.  Now  one 
of  the  most  essential  attributes  of  cancerous 
substance  is  an  unswerving  tendency  to  grow' ; 
its  nature  is  opposed  to  resolution.  Yet 
there  would  be  temerity  in  denying  the 
possibility  of  the  latter  occurrence.  Mr. 
Travers  relates  that  “ the  solution  of  chloride 
of  lime  effected  the  absorption  of  a large 
tumour  (in  the  course  of  some  months)  re- 
garded by  competent  authorities  as  scirrhus, 
in  a lady  w-hose  other  breast  had  been  extir- 
pated for  that  disease.  Not  long  after  she 
died  of  asthma  from  diseased  lungs ; the 
scirrhous  tubercle  appearing  not  only  in  the 
chest  but  in  several  of  the  abdominal  viscera.” 
We  cannot  regard  the  connexion  of  this 
resolution  and  the  use  of  the  chloride  other- 
wise than  as  a mere  coincidence  : perhaps,  as 
in  Recamier’s  case,  there  was  here  only  me- 
tastasis and  not  disappearance  of  the  morbid 
matter.  Researches  in  comparative  patho- 
logy appear  to  have  shown  that  cancerous 
masses  may  become  the  seat  of  an  altered 
form  of  nutrition  leading  to  a change  in  their 
composition  tantamount  to  a cure.  M.  Trous- 
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seau  has  frequently  traced  the  conversion  of 
scirrhus  into  ossiform  matter  in  the  lower 
animals ; and  in  the  horse,  dog,  and  cat, 
satisfied  himself  of  the  transmutation  of  en- 
cephaloid  and  scirrhus  into  encysted  masses 
containing  a homogeneous  matter  finely 
granular,  varying  in  colour  from  a straw- 
coloured  yellow  to  a rusty  red,  without 
vessels,  cellular  filaments,  or  the  least  vital 
connexion  with  the  inner  surface  of  the  cyst. 
The  separation  of  the  “dead  matter”  from 
the  tissues  of  the  body  by  a lining  cyst  pro- 
tects the  latter  from  the  irritative  effects  which 
the  former  might  produce.  We  have  already 
given  our  reasons  for  dissenting  from  the 
statement  of  authors  respecting  the  bony 
transformation  in  the  human  subject : the 
second  kind  of  change  is  not  alleged  to  have 
been  observed  in  man  ; there  is,  nevertheless, 
no  a priori  reason  why  it  should  not  occur. 

In  some  rare  instances  spontaneous  gan- 
grene of  the  surrounding  parts  has  led  to  the 
separation  and  expulsion  of  cancerous  growths 
and  been  followed  by  complete  recovery1. 
Cline2,  Everard  Home,  Steidele,  and  others, 
have  observed  this  fortunate  accident.  Du- 
puytren  considered  it  most  likely  to  occur  in 
cases  of  encysted  cancer : we  are  unaware 
whether  this  notion  is  confirmed  by  general 
experience.  The  separation  of  cancer  in 
this  way  is  not  however  certainly  followed  by 
recovery  : Cruveilhier  alludes  to  a case  in 
which  healthy  cicatrization  set  in  after  the 
fall  of  the  growth,  yet  indurated  masses  soon 
made  their  appearance  in  the  cicatrix,  and 
though  these  were  destroyed  with  the  chloride 
of  zinc,  the  disease  spread  to  the  axilla. 

It  is  also  affirmed  that  the  cicatrization  of 
true  cancerous  ulcers  has  occasionally  pro- 
ceeded to  completion,  and  a permanent  cure 
resulted.  Of  this  extraordinary  occurrence 
an  example  is  related  by  Nicod 3 ; Bayle  de- 
clares that  he  has  seen  several  such  cases. 
Such  are  the  more  important  facts  bearing 
on  the  spontaneous  cure  of  cancer. 

Upon  the  incurability  of  the  disease  by 
merely  medicinal  means  almost  all  writers  are 
agreed  ; but  in  respect  of  the  possibility  of 
eradicating  it  from  the  system  by  operation 
there  is  no  such  unanimity.  While  some  main- 
tain that  successful  extirpation  has  seldom  or 
never  been  witnessed  : others  proclaim  their 
successes  as  almost  equal  in  number  to  their 
operations.  The  elder  Munro  states,  that  of 
sixty  persons  operated  on  for  cancer  four 
only  remained  free  from  relapse  at  the  end 
of  two  years  ; Scarpa  in  the  course  of  a long- 
practice  observed  only  three  cases  of  extirpa- 
tion of  true  scirrhus  permanently  successful ; 
Boyer  maintained  that  of  100  patients  operated 
on  95  or  96  succumb  under  a return  of  the 
disease.  These  calculations,  as  M.  Littre 

' Garneii,  Bull.  <le  la  Soc.  Med  d’Emulat.  Dec. 
ItllO.  Sept.  1811.  Dupuytren,  Joum.  Hebdom.  t.iv.  n. 
38,  1829.  Richerand.  Nosogr.  Chirurg.  t.  i.  p.  381. 
Ed.  2. 

2 Lancet,  vol.  ii.  p.  401. 

3 Bull.  cit.  No.  1.  1810. 


remarks,  refer  chiefly  to  cancer  of  the  breast 
and  testicle,  and  would  be  of  a more  favour- 
able kind  if  extended  to  cancers  of  all  parts 
and  developed  at  all  ages.  True  cancer  has 
been  radically  cured  after  a second,  nay  even 
a third  operation.  Lacombe 1 relates  with 
full  detail  the  history  of  a woman  aged  49, 
who  had  been  operated  on  four  times  for 
cancer  of  the  mamma,  and  had,  at  the  time 
the  work  was  published,  enjoyed  perfect 
health  for  five  years.  In  the  year  1770  the 
general  result  of  operations  performed  by 
Mr.  Hill  of  Chester  stood  thus  : of  88  can- 
cers, extirpated  at  least  two  years  before — 
not  cured,  two  ; broke  out  afresh,  nine ; threat- 
ened with  a relapse,  one  ; in  all  twelve, 
which  is  less  than  a seventh  part  of  the  whole 
number.  At  that  time  there  were  about 
forty  patients  alive  and  sound,  whose  cancers 
had  been  extirpated  above  two  years  before.” 
Reviewing  the  clashing  results  of  Munro  and 
Hill,  Richter  exclaims,  “Jure  sane  dixeris  de 
uno  eodemque  morbo  hos  viros  loqui,  dubitari 
fere  potest.”  The  experience  of  the  best 
surgeons  permits  us  to  go  further  than  this, 
and  affirm  as  an  indubitable  fact  that  they 
did  not  write  of  the  same  disease — that  many 
of  Hill’s  cases  must  have  been  examples  of 
simple  mammary  hypertrophy,  of  fibrous  tu- 
mours, and  other  non-carcinomatous  condi- 
tions. In  the  quaint  language  of  Dionis — 
“Pour  chanter  victoire  il  ne  faut  pas  avoir 
pris  une  glande  engorgee  pour  un  cancer 
caracterise,  comme  font  quelquefois  ceux  qui 
se  vantent  d’en  avoir  gueri  des  milliers2.” 
Even  local  relapse  is  no  absolute  proof  of  the 
cancerous  nature  of  an  extirpated  tumour  ; 
reproduction  of  other  structures  is  not  very 
unfrequently  entailed  by  a portion  of  the 
mass  being  left  behind.  But  if  there  be  de- 
lusion in  the  extravagant  estimates  of  Hill 
and  one  or  tw-o  other  such  exceptional  ope- 
rators, there  is  still  more  serious  error  in  the 
dictum  of  those  surgeons  who,  like  Boyer, 
having  witnessed  a considerable  number  of 
unsuccessful  operations,  generalize  these  re- 
sults and  shut  their  eyes  to  every  fact  of 
opposite  tendency.  Obliged  to  admit  that 
affections  declared  cancerous  before  operation 
have  been  cured  thereby,  they  reject  the 
evidence  of  such  cases  on  the  plea  that  the 
complaint  could  not  have  been  cancerous, 
because  it  was  cured : in  other  words,  they  beg 
the  question  at  issue. 

We  would  warn  the  student  against  the 
irotions  promulgated  by  some  writers  on  this 
subject,  originating  in  a priori  theories  on 
the  nature  of  the  disease  : against  the  doctrine 
of  M.  Bouillaud,  for  example,  who  sees  no 
difficulty  in  the  way  of  curing  cancer,  because 
cancer  is  merely  an  inflammatory  induration  ; 
against  that  of  M.  Breschet,  who,  guided 
by  the  speculations  of  Bichat,  traces  the 
disease  to  an  aberration  of  “ organic  sensi- 
bility,” and  is  persuaded  we  may  readily 
manage  this  peccant  entity. 

1 Propositions  sur  le  Cancer,  1805. 

2 Cours  ^Operations,  p.  6*40. 
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The  following  propositions  appear  to  em- 
brace such  facts  as  are  established  respecting 
the  curability  of  carcinoma  by  art.  1 . There 
is  no  existing  evidence  to  show  that  carcinoma 
of  an  internal  organ  has  ever  been  cured. 
2.  Cancer  has  never  been  removed  by  medi- 
cinal agents  alone.  3.  Morbid  productions 
possessing  the  anatomical  and  pathological 
character  of  scirrhus  have  been  removed  with 
the  knife,  and  no  return  of  the  disease  been 
observed  for  a number  of  years,  and  occa- 
sionally during  the  entire  course  of  a life 
prolonged  beyond  the  expectation  of  life  in 
healthy  individuals  at  the  period  of  removal. 
4.  Although  it  cannot  be  doubted  that  many 
of  the  tumours  referred  to  by  M.  Recamier 
were  not  really  composed  of  that  tissue;  yet 
it  seems  impossible  to  affirm  this  of  all  of 
them  : it  would  follow  then  that  carcinoma 
has  in  rare  instances  been  cured  by  compres- 
sion, aided  by  other  external  and  internal 
remedies.  5.  The  probabilities  of  effecting  a 
cure  vary  -with  the  species  of  cancer.  There 
are  few  authentic  instances  on  record  of 
permanent  recovery  after  the  ablation  of 
encephaloid  1 ; successful  removal  of  scirrhus 
is  of  more  frequent  occurrence,  and  the  ten- 
dency of  colloid  to  reproduction,  although 
Velpeau  states  it  to  be  extreme,  is  probably 
lower  than  of  the  other  varieties.  6.  The 
earlier  the  morbid  mass  is  removed  the 
stronger  are  the  chances  of  ultimate  recovery  : 
Scarpa’s  three  successful  operations  were 
performed  within  the  first  three  months ; 
of  twenty-seven  schirri  removed  by  Flajani 
within  the  first  month  of  their  formation 
two  only  returned2.  7.  Encysted  cancer, 
provided  the  cyst  be  removed,  is  less  lia- 
ble to  return  than  non-encysted.  8.  The 
chances  of  success  diminish  out  of  all  propor- 
tion with  each  repetition  of  the  operation. 
9.  It  has  been  stated  that  the  removal  of 
cancer  in  some  parts  is  more  prone  to  be 
attended  with  relapse  than  in  others : mam- 
mary cancer  is  instanced  as  an  example  of 
the  former,  osseous  of  the  latter.  We  are 
disposed  to  acquiesce  in  this  notion,  but  it 
requires  to  be  proved  numerically  ; and  the 
fact  that  under  the  term  osteo-sarcoma  have 
been  included  growths  in  bone  of  almost  every 
description,  fibrous,  cartilaginous,  &c.,  as  well 
as  the  truly  cancerous,  renders  it  exceedingly 
probable,  if  not  certain,  that  the  supposed 
immunity  of  bone  in  this  respect,  has  been 
exaggerated.  10.  It  is  indubitable  that  local, 
and  probably  distant,  reproduction  frequently 
depends  on  some  of  the  diseased  growth 
being  left  behind : some  microscopical  ob- 

1  Mr.  Travers  has  never  known  a patient  survive 
longer  than  four  years  after  the  removal  of  encepha- 
loid. Scarpa  lays  it  down  as  a law  that  ablation  of 
this  growth  invariably  hastens  death.  We  shall 
have  occasion  to  refer  to  cases  distinctly  disproving 
the  general  truth  of  the  Italian’s  doctrine  ; and  Griife 
“ has  often  extirpated  fungus  liacmatodes  without  any 
relapse  having  occurred  for  16,  18,  or  20  years.” 
Gaz.  Med.  de  Paris,  p.  170.  Mars,  1835. 

2 But  were  fhese  all  examples  of  true  scirrhus? 
Vid.  Collezione  di  Osscrv.  e Riflcssioni,  t.  i.  p.  277. 


servations  illustrating  this  point  may  be  seen 
at  p.  650.  The  inference  is,  that  were  ab- 
lation perfect,  recoveries  would  be  more 
common. 

It  would  in  theory  appear  that  the  removal 
of  a tumour  cannot  in  itself  cure  the  disease, 
as  the  local  formation  is  but  a symptom  of  a 
general  vice  of  the  economy  ; but  this  only 
proves  that  the  local  removal  acts,  however 
inexplicable  this  may  be,  as  a sort  of  alterative 
on  the  constitution,  or  that  a change  co-arises 
spontaneously  in  the  general  state  of  the  sys- 
tem. This  may  be  rendered  clearer  by  an  illus- 
tration. Phthisis,  a disease  of  which  the  consti- 
tutional nature  is  not  disputed,  is  well  ascer- 
tained to  have  disappeared  symptomatically 
after  the  expulsion  of  tuberculous  matter,  and 
contraction  of  cavities,  or  after  the  conver- 
sion of  that  matter  into  inorganic  salts.  Again, 
all  surgeons  are  acquainted  with  the  regene- 
ration, as  it  were,  of  the  individual,  which 
sometimes  follows  the  removal  of  a joint, 
affected  with  the  same  tuberculous  or  scrofu- 
lous disease. 

Prophylaxis.  — The  idea  of  a prophylactic 
treatment  involves  the  possibility  of  recog- 
nising the  tendency  to  the  disease  before  the 
actual  formation  of  carcinomatous  matter.  In 
the  present  state  of  the  science  this,  as  has  been 
stated  already,  cannot  be  done  ; nevertheless 
M.  Littre  considers  it  possible  that  in  some 
cases,  when  a suspicious  state  of  health  exists 
in  persons  springing  from  a cancerous  father 
or  mother,  the  development  of  the  disease 
might  be  warded  off  by  a change  of  climate, 
of  habit,  of  diet,  by  the  use  of  mineral  waters, 

&c.  The  same  precautions  might  advanta- 
geously be  enforced  in  the  case  of  the  im- 
mediate relatives  of  persons  decidedly  cancer- 
ous. And,  further,  as  certain  morbid  forma-  '1 
tions  are  prone  to  become  cancerous  from  the 
development  of  scirrhus,  encephaloid,  or  col- 
loid in  their  substance,  the  removal  of  the 
former  may  be  looked  on  as  prophylactic 
against  the  latter. 

Internal  remedies. — Among  substances  pre- 
sumed to  act  on  the  disease  by  altering  the 
condition  of  the  blood,  conium  has  obtained 
vast  celebrity.  Originally  recommended  by 
Storck  in  1761  as  an  infallible  remedy,  it  is 
still  confided  in  by  some  practitioners.  Storck 
employed  the  extract,  and  commencing  by 
grain  doses  increased  the  quantity  to  two 
drachms  daily — in  fact,  until  it  produced  a 
slight  degree  of  toxic  effect.  The  extraor- 
dinary exaggeration  of  Storck  was  soon  made 
notorious  by  the  inquiries  of  various  experi- 
mentalists throughout  Europe  ; yet  M.  Reca- 
mier has  of  late  years  affirmed  that  several 
cases  of  internal  and  external  cancer  have 
yielded  in  his  hands  under  the  use  of  this 
drug.  He  limits  the  patient  at  the  same  time  i 
to  one-third  of  the  ordinary  quantity  of  food, 
and  directs  the  use  of  the  decoction  of  sarsa- 
parilla after  each  dose  of  the  medicine  and  as 
a substitute  for  water  at  meals.  M.  Recamier 
administers  the  extract,  and  ascribes  his  suc- 
cess in  some  measure  to  the  following  mode 
12 
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of  preparing  it : the  plant  is  exposed  to  the 
vapours  of  vinegar  or  alcohol  before  expres- 
sion ; and  the  juice  heated  in  a sand  bath  and 
evaporated  to  the  ordinary  consistence.  Dr. 
Copland  has  prescribed  the  inspissated  juice 
and  powdered  leaves  in  cases  of  internal  scir- 
rhusin  combination  with  the  alkalies  and  tonics, 
and  has  always  found  them  much  more  bene- 
ficial when  thus  associated  ; the  amount  of 
benefit  is  not,  however,  stated.  The  conclu- 
sion drawn  by  Bayle  from  an  impartial  re- 
view of  the  statements  of  others  and  from  his 
own  experience  is,  that  conium  never  cures 
cancerous  disease,  but  occasionally  retards  its 
progress  and  alleviates  pain.  The  general 
sense  of  the  profession  at  the  present  day, 
spite  of  M.  Recamier’s  pleadings,  is  decidedly 
in  favour  of  M.  Bayle’s  conclusion.  M.M. 
Marjolin  and  Pauly  are  of  opinion  that  its 
only  action  consists  in  destroying  the  digestive 
powers  and  producing  headache. 

Aconitum,  belladonna,  hyoscyamus,  laurus 
cerasus,  stramonium  possess  similar  claims  to 
notice,  but  in  a less  degree. 

Since  its  first  recommendation  in  the  tenth 
or  eleventh  century  by  a monk  named  Theo- 
doric,  arsenious  acid  has  been  extensively  pre- 
scribed for  carcinoma  ; opinions  as  to  its  effi- 
cacy are  divided.  On  the  one  hand  appear 
the  assertions  of  an  experienced  Swedish 
practitioner,  Roennow,  who  after  fifty  years’ 
employment  of  it  had  succeeded  in  curing 
thirty  cases  of  well-marked  cancer  : on  the 
other,  experiments  on  an  extensive  scale,  con- 
ducted in  Germany,  France,  and  in  this 
country,  teach  us  to  question  its  power  in 
curing  any  form  of  the  disease.  Mr.  Hill, 
however,  states  as  the  result  of  his  experience, 
that  this  substance  retards  the  progress  of  the 
complaint,  and  often  prevents  scirrhus  from 
passing  into  the  ulcerative  stage’.  Dr.  Copland 
believes  that  when  this  medicine  is  cautiously 
employed,  both  internally  and  externally,  in 
conjunction  with  narcotics  and  alkalies,  or 
otherwise  judiciously  combined,  Mr.  Hill’s 
opinion  in  its  favour  is  not  much  too  highly 
coloured. 

Considerable  hopes  were  excited  some 
years  since  regarding  the  efficacy  of  iodine ; 
but  the  fallacy  of  these  hopes  is  now  matter 
of  notoriety.  Dr.  Copland,  however,  still  re- 
commends iodine  in  small  and  repeated  doses 
with  potassa  and  conium  or  opium.  He  states 
that  in  two  cases  of  “ reputed  scirrhus  ” which 
had  withstood  other  means  of  cure  for  a long 
time,  perfect  recovery  was  obtained  through 
a course  of  the  hydriodate  of  potass  : the 
statement  is,  however,  qualified  by  an  admis- 
sion which  is  exceedingly  likely  to  be  well 
founded,  that  they  were  not  examples  of  true 
carcinoma. 

The  iodurets  of  iron  and  of  arsenic,  but  more 
especially  the  latter  salt,  have  been  forcibly 
eulogised  by  Dr.  A.  T.  Thompson.  The  evi- 
dence in  their  favour  is  such  as  is  supplied  by 
the  following  case.  “ A lady,  setat.  46,  had  a 

' Ed.  Med.  Surg.  Journ.  vol.  vi.  p.  58. 
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tumour  in  each  breast,  accompanied  with  oc- 
casional severe  darting  pains  : on  one  side  the 
tumour  was  moveable,  on  the  other  fixed  ; the 
arms  had  become  cedematous,  the  complexion 
was  sallow  and  anxious,  there  was  constant 
fever  and  the  health  was  rapidly  sinking.  . . . 
Ten  or  twelve  leeches  were  applied  at  short 
intervals  with  poultices  composed  of  poppy 
heads,  digitalis  and  conium,  and  the  ioduret  of 
arsenic  administered  in  one-eighth  of  a grain 
doses,  with  extract  of  conium  every  eight 
hours  ; the  dose  of  extract  was  gradually  aug- 
mented from  nine  to  sixty  grains  in  the  day. 
Three  grains  of  iodide  of  iron  in  solution 
were  taken  between  each  dose  of  the  pills  ; 
the  patient  was  strictly  confined  to  a milk 
diet.  This  plan  of  treatment  was  pursued 
for  upwards  of  eleven  months,  during  which 
time  the  iodide  of  arsenic  was  carried  up  to 
doses  of  one-third  of  a grain ....  the  tumours 
gradually  became  softer  and  disappeared,  the 
pains  ceased,  and  the  general  health  improved 
in  a striking  manner,  until  the  patient  was 
completely  freed  from  disease'.”  The  number 
of  times  leeches  were  applied  is  not  stated, 
and  the  treatment  was  altogether  of  too  com- 
posite a character  to  allow  of  our  forming  a 
precise  estimate  of  the  value  of  the  iodide  of 
arsenic.  We  should,  nevertheless,  be  strongly 
disposed  to  give  this  salt  a trial  under  favour- 
able circumstances. 

Preparations  of  iron,  originally  recommended 
by  Justamond  and  De  Marre,  have  of  late 
years  been  reintroduced  to  the  notice  of  the 
profession  by  Mr.  Carmichael.  This  eminent 
practitioner  prefers  the  subphospate,  but  also 
exhibits  the  phosphate  and  bi-phosphate,  car- 
bonate, and  tartrate  internally.  The  external 
use  of  these  salts  is  combined  with  the  inter- 
nal ; if  the  disease  be  in  the  ulcerated  stage 
they  are  applied  in  the  form  of  a paste  made 
with  water  ; if  not,  a lotion,  consisting  of  a 
strong  solution  of  some  one  of  them,  is  kept 
constantly  applied  to  the  part.  The  ammo- 
niuret  of  iron  received  the  especial  recom- 
mendation of  Denman2. 

With  respect  to  the  use  of  mercurial  prepa- 
rations, Mr.  Burns  remarks  that  no  fact  is 
more  clearly  ascertained  than  that  mercury 
always  exasperates  the  disease,  especially  after 
ulceration.  Of  the  truth  oft  his  statement,  if 
applied  to  large  doses  of  the  mineral,  especially 
when  exhibited  with  a view  to  affecting  the 
gums,  no  doubt  can  be  entertained.  Sir  A. 
Cooper,  however,  employs  it  as  an  alterative  in 
the  form  of  Plummer’s  pills.  Strange  to  say, 
in  France,  where  calomel  is  so  sparingly  em- 
ployed, the  exhibition  of  this  salt  in  combina- 
tion with  conium  has  been  strongly  recom- 
mended by  M.  M.  Gama  and  Begin.  These 
practitioners  commencing  by  very  minute 
doses  gradually  increase  the  quantity  until 
salivation,  or  a state  of  continued  purgation  is 
established.  There  are  few  medicines,  ac- 

' Lancet,  Oct.  27,  1838,  and  Crane , Lancet,  Aug. 
31,  1839. 

2 Observations  on  the  cure  of  Cancer,  p.  77. 
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cording  to  M.  Begin,  which  more  frequently 
realize  the  hopes  of  the  practitioner.  General 
and  local  antiphlogistic  treatment  with  emol- 
lient or  narcotic  local  applications,  and,  if  prac- 
ticable, compression,  are  enforced  at  the  same 
time. 

Animal  charcoal  in  doses  of  half  a grain,  by 
degrees  increased  to  four  grains,  twice  daily, 
has  been  spoken  highly  of  by  Weise1.  His 
favourable  announcements  have  not  been  con- 
firmed. 

Electricity  and  galvanism  have  been  tried  in 
consequence  of  an  account  published  by  Dr. 
Easton  respecting  a lady  who  having  been 
struck  with  lightning  found  herself  gradually 
freed  from  a scirrhous  tumour  which  had  re- 
sisted a variety  of  modes  of  treatment.  Experi- 
ments were  made  with  these  agents  by  Brisbane 
and  Walther  among  others,  but  not  with  results 
justifying  any  confidence  in  their  efficacy. 

External  remedies. — The  idea  of  diminish- 
ing the  size  of  cancerous  growths  by  repeated 
leeching  is  of  very  early  date.  Valsalva  ener- 
getically lauded  this  method  of  treatment,  and 
Fearon,  persuaded  of  the  inflammatory  nature 
of  the  disease,  trusted  to  it  almost  wholly ; 
venesection  being  substituted  when  an  inter- 
nal organ  suffered.  Modern  experience  has 
established  the  degree  of  utility  of  local  ab- 
straction of  blood.  In  the  earliest  stages  of 
diseased  induration  the  application  of  leeches 
is  strongly  advisable  ; even  as  a guide  to  the 
diagnosis  of  tumours  of  doubtful  character  it  is 
useful.  The  progress  of  growths  of  undoubtedly 
carcinomatous  nature  may  be  thus  retarded, 
and  incidental  inflammatory  symptoms  in  the 
adjoining  tissues  successfully  combated  ; but 
beyond  this,  capillary  depletion  has  no  power. 
The  number  of  leeches  applied  must  be  regu- 
lated by  the  size  of  the  tumour  ; it  should  vary 
between  twelve  and  six  ; a smaller  number 
causes  an  afflux  of  fluids  to  the  part  without 
emptying  the  vessels  sufficiently.  When  the 
tumour  is  adherent  to  the  skin  there  is  danger 
in  continuing  this  practice,  as  the  bites  have 
frequently  been  known  to  pass  into  persistent 
ulcerations.  M.  Begin,  whose  confidence  in 
the  powers  of  local  depletion  would  be  more 
encouraging  were  it  not  for  his  belief  in  the 
inflammatory  nature  of  the  disease,  applies 
leeches  even  to  ulcerated  surfaces. 

As  an  effectual  method  of  lowering  the 
nutrition  of  cancerous  parts,  the  ligature  of 
the  arteries,  or  rather  chief  artery,  leading  to 
them,  was  advised  by  Maunoir2.  Applied  by 
this  practitioner  more  especially  to  sarco- 
cele,  it  had,  at  an  earlier  period  (Lucas 
in  1814),  been  made  trial  of  in  this  country 
in  cancer  of  other  parts,  but  not  with  very 
encouraging  results3.  It  is  manifest,  in  truth, 
that  unless  in  situations  receiving  their  blood 
from  a single  source,  the  anastomatic  supplies 
must  soon  undo  what  has  been  done  by  the 

1 Ueber  die  Zuruckbildnng  der  Scirrhen  und  Poly- 

pen  : Leipzig ; 1829. 

3 Nouv.  Metl'.ode  de  traiter  le  Sarcocele,  1820. 

3 A.  Cooper,  Essays,  part  i.  p.  184 ; 1818. 


operation.  Yet  Dupuytren,  believing  that 
erectile  tissue  always  exists  in  smaller  or  larger 
proportion  in  encephaloid  tumours,  practised 
iigature  of  the  principal  artery,  when  he  con- 
ceived the  cancerous  matter  had  a very  small 
share  in  the  composition  of  the  foreign  growth. 
M.  Magendie'  states  that  he  tied  the  carotid 
with  the  effect  of  permanently  stopping  the 
growth  of  an  enormous  scirrho-encephaloid 
tumour  on  the  side  of  the  head  and  face,  which 
had  twice  been  reproduced  after  partial  abla- 
tion. M.  Jobert  has  recently  modified  this 
method,  adding  to  the  ligature  of  the  principal 
vessels  that  of  the  nervous  filaments  connected 
with  the  cancer.  He  has  thus  cured,  he  in- 
forms us,  four  ulcerated  cancers  of  the  lips, 
and  one  of  the  tongue2. 

Methodic  conipression  of  carcinomatous  tu- 
mours, introduced  and  declared  to  be  singu- 
larly efficacious  by  Young,  subsequently  re- 
jected by  the  profession,  from  the  unfavour- 
able estimate  formed  of  it  at  the  Middlesex 
Hospital3,  has  of  late  years  been  experimented 
on  a very  large  scale  by  M.  Recamier.  The 
more  important  part  of  his  results  is  as  fol- 
lows : “ Of  one  hundred  patients,  sixteen  ap- 
peared to  be  incurable,  and  underwent  only  a 
palliative  treatment : thirty  were  completely 
cured  by  compression  alone,  and  twenty-one 
derived  considerable  benefit  from  it : fifteen 
were  radically  cured  by  extirpation  alone,  or 
chiefly  by  extirpation  and  pressure  combined, 
and  six  by  compression  and  cauterisation  : in 
the  twelve  remaining  cases  the  disease  re- 
sisted all  the  means  employed.”  The  com- 
pression should  at  first  be  exceedingly  gentle, 
and  have  the  effect  simply  of  supporting  the 
tumour  in  close  apposition  with  the  subjacent 
parts.  In  proportion  as  the  morbid  mass  be- 
comes habituated  to  its  action,  the  pressure  is 
increased  and  gradually  rendered  exceedingly 
powerful.  The  greater  the  tendency  to  irri- 
tation in  the  growth  itself,  and  in  the  sur- 
rounding tissues,  the  more  important  is  it  to 
attend  to  this  precaution.  M.  R.  generally 
employs  perfectly  smooth  disks  of  agaric,  laid 
over  each  other,  and  retained  in  situ  by  a 
roller,  as  the  compressing  materials.  M.  Begin 
sometimes  substitutes  a laminated  plate  of 
lead,  modelled  to  the  tumour,  and  surmounted 
with  a pyramid  of  graduated  compresses.  This 
application  (which  is  far  from  a novel  one) 
frequently  becomes  painfid,  and  cannot  be  en- 
dured. M.  R.  recommends  a renewal  of  the 
apparatus  every  day,  or  every  second  day  : 
M.  Begin  thinks  it  better  to  change  only 
when  the  bandages  grow  loose,  and  prefers,  in 
consequence  of  this  view,  an  elastic  corset, 
capable  of  accommodating  itself  to  the  de- 
creasing size  of  the  part,  as  the  compressing  ■ 
agent,  wherever  circumstances  admit  of  its 
use.  The  treatment  should  be  continued  for 
a considerable  time  after  the  resolution  of  a 
tumour. 

’ Phen.  Physiques  de  la  Vie,  t.  i.  p.  119. 

5 Brit.  & For.  Med.  Rev.  vol.  ix.  p.  2(40 ; 1849. 

3 C.  Hell,  Surp.  Ohs.  vol.  i.  p.  4 ; 181(i. 


CANCER,  TREATMENT  OF. 


613 


The  conditions  interfering  with  the  success 
of  this  plan  are,  according  to  M.  R.,  excessive 
magnitude  of  the  morbid  growth  ; the  exist- 
ence of  cavities  in  its  interior  ; the  conversion 
of  the  tissue  of  the  diseased  organ  itself  into 
carcinoma  ; a state  of  softening,  ulceration,  or 
fungous  vegetation  ; the  extension  of  the  dis- 
ease beyond  the  reach  of  direct  compression  ; 
obstinate  local  neuralgic  pains,  and  great  ful- 
ness of  person. 

It  can  hardly  be  contended,  as  we  have  al- 
ready stated,  that  some  of  the  growths  thus 
benefited  or  cured,  were  not  really  scirrhous  ; 
and  the  testimony  of  Mr.  Travers1  is  favour- 
able to  this  mode  of  treatment.  Nevertheless 
the  best  proof  of  the  general  inefficacy  of  the 
plan  is,  that  at  Paris,  where  we  should  natu- 
rally look  for  the  greatest  number  of  converts, 
scarcely  a single  hospital  surgeon  now  resorts 
to  this  mode  of  treating  scirrhous  tumours. 
We  only  remember  to  have  seen  it  tried 
once,  in  the  course  of  two  years,  by  M. 
Roux,  and  in  this  instance  he  made  the 
trial  at  the  importunate  solicitation  of  the 
patient.  Mr.  S.  Cooper  has  recently  used 
compression  in  one  case  at  University  College 
Hospital, — it  seemed  only  to  hasten  the  esta- 
blishment of  ulceration.  There  is  an  easy 
source  of  error  in  the  absorption  of  the  sur- 
rounding natural  tissues,  which  is  undoubtedly 
produced.  Perhaps  the  strongest  objection  to 
the  general  application  of  the  plan  is  that,  by 
buoying  up  the  hopes  of  patients,  it  induces 
them  to  decline  the  operation  till  too  ad- 
vanced a period  of  the  disease. 

That  the  external  use  of  iodine , in  the  form 
of  ointment,  sometimes  completely  removes 
tumours,  possessing  the  characters  of  scirrhus, 
where  it  has  been  had  recourse  to  at  an  early 
stage  of  their  development,  is  a fact  of  which 
we  have  witnessed  some  examples.  The  truly 
cancerous  nature  of  such  growths  may  of 
course  be  questioned  ; yet  a trial  of  iodine 
externally,  provided  the  part  be  indolent,  and 
its  use  excite  no  irritative  action  in  the  tu- 
mour, is  certainly  advisable  : the  length  of  the 
trial  should  be  regulated  by  the  apparent  in- 
fluence produced  on  the  tumour.  An  excel- 
lent ointment  is  composed  of  five  grains  of 
iodine,  and  a drachm  of  the  ioduret  of  potas- 
sium, to  an  ounce  of  prepared  lard.  The  io- 
duret of  lead  is  sometimes  well  borne,  where 
the  former  combination  proves  irritating. 

Mercurial  ointment  and  plaisters,  and  even 
repeated  dry  friction  of  the  tumour,  have  had 
their  advocates  ; but  such  means  are  not  at 
the  present  day  employed2. 

Caustics  of  various  kinds  have,  from  the 
earliest  times,  been  employed  for  the  destruc- 

1 Loc.  cit.  vol.  xvii.  p.  306. 

3 Suckling  toads  was  a popular  remedy  about  half  a 

century  ago  in  our  own  country  in  cases  of  mammary 

cancer,  at  least,  if  we  may  judge  from  one  of  the  pri- 
vate letters  of  Junius  to  Woodfall,  who,  alluding  to 
the  Princess-Dowager  of  Wales,  at  that  time  afflicted 
with  a cancer,  that  destroyed  her  in  1772,  mentions 
that  “ she  suckles  toads  from  morning  till  night.” — 

Mason  Good. 


tion  of  ulcerated  cancer.  The  actual  cautery 
was  probably,  according  to  Bayle,  the  first 
agent  used  for  the  purpose1.  The  French 
surgeons  still  occasionally  employ  it,  especi- 
ally for  the  removal  of  fungating  excrescences, 
and  sometimes,  as  an  additional  security,  burn 
the  wound  after  the  removal  of  a cancerous 
mass.  In  our  own  country  there  is  a just  re- 
pugnance to  the  actual  cautery,  and  it  has 
fallen  completely  into  disuse2. 

Caustic  potass,  the  bichloride  of  mercury 3, 
the  chloride  of  antimony,  and  the  nitrate  of 
silver,  are  among  the  caustic  substances  which 
have  enjoyed  more  or  less  reputation  for  their 
effects  on  cancerous  ulcers.  The  acid  nitrate 
of  mercury,  made  by  dissolving  one  part  of 
proto-nitrate  of  mercury  in  eight  of  nitric 
acid,  is  a favourite  escharotic  in  the  French 
hospitals ; and  is  especially  lauded  by  Re- 
camier  as  possessing  a marked  affinity  for  the 
diseased  tissue,  and  as  producing  healthy  granu  - 
lations, even  on  a cancerous  basis.  Arsenious 
acid  has  long  formed  the  chief  agent  in  nume- 
rous preparations,  both  empiric  and  profes- 
sional, for  the  destruction  of  cancer.  In  the 
article  Arsenic,  the  composition  of  some  of 
these  preparations,  among  others  that  recom- 
mended by  Dupuytren,  is  stated. 

Within  the  last  few  years  the  chloride  of 
zinc  has  been  introduced  to  the  notice  of 
practitioners  as  an  escharotic  by  M.  Cancoin, 
and  experimented  on  in  this  country  with  very 
favourable  results  by  Mr.  A.  Ure4.  From  the 
relation  given  by  the  latter  gentleman,  it  ap- 
pears to  produce  a rapid  and  salutary  change 
on  the  characters  of  corroding  ulcers,  and  in  at 
least  one  instance,  to  have  successfully  enu- 
cleated a large  non-ulcerated  scirrhous  tumour 
of  the  mainma.  In  the  latter  instance  there 
has,  Mr.  Ure  informs  us,  been  no  relapse.  In 
two  cases  of  cancerous  ulceration  of  the  face, 
where  the  disease,  though  of  long  standing, 
was  superficial,  it  acted  most  favourably  in  the 
hands  of  Mr.  Lawrence,  and  the  cures  have 
been  permanent5.  The  preparation  employed 
by  Mr.  Ure  is  a combination  of  one  part  of  the 
chloride  to  two  of  sulphate  of  lime  : M.  Can- 
coin  mixes  the  salt  w'ith  various  proportions  of 
flour.  The  thickness  of  the  layer  of  paste  must 
be  proportional  to  the  depth  of  eschar  re- 
quired to  be  produced.  Its  immediate  effect, 
according  to  Mr.  Lawrence,  is  that  of  a power- 
ful stimulant,  causing  great  vascular  excite- 
ment, with  swelling,  bright  redness,  and  severe 
pain,  the  last  continuing  twenty-four  or  forty- 
eight  hours,  or  even  longer. 

The  chloride  of  gold  appears  to  have  pro- 

1 Hippocr.  Epid.  lib.  vii. 

2 A curious  mode  of  applying  heat  to  these  surfaces 
was  devised  by  Lc  Comte.  It  consisted  in  cauterising 
with  the  rays  of  the  sun,  collected  by  a powerful  lens : 
this  eccentric  process  is  said  to  have  been  attended 
with  success  in  one  case  of  cancer  of  the  lower  lip. — 
(Mem.  de  la  Soc.  Roy.  de  Med.  1776.) 

3 See  a paper,  hv  M.  Ordinaire,  on  the  treatment  of 
ulcers  of  various  kinds  with  corrosive  sublimate,  in 
Oaz.  Medicalc,  Novr.  1(139. 

* Med.  Gaz.  1336,  vol.  xviii.  p.  287. 

5 Crosse,  in  Trans,  of  Prov.  Assoc,  vol.  v.  p.  61. 
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duced  marvellous  effects  in  the  hands  of  M. 
Recamier  A woman  affected  with  fungating 
cancer  of  the  cervix  uteri,  which  had  already 
destroyed  almost  the  entire  of  that  portion  of 
the  organ,  underwent  seven  or  eight  appli- 
cations of  this  caustic  : the  local  and  general 
symptoms  yielded  completely  ; the  ulceration 
ceased  ; the  body  of  the  organ,  which  had  been 
engorged,  lost  its  unnatural  size ; the  lanci- 
nating pain  and  haemorrhages  were  no  longer 
complained  of.  This  caustic  is  prepared  by 
mixing  nitrochloric  acid  (aqua  regia)  with 
pure  chloride  of  gold,  in  the  proportion  of  one 
ounce  of  the  acid  to  six  grains  of  the  salt'. 
Notwithstanding  all  this  M.  Recamier  has,  it 
would  seem,  given  up  this  chloride  for  that  of 
platina2. 

As  a general  principle,  these  agents  should 
be  applied  in  such  manner  as  to  produce  the 
requisite  effect,  if  possible,  by  a single  appli- 
cation, otherwise  the  irritation  produced,  gives 
new  activity  to  the  disease.  In  superficial 
cancerous  ulcers  of  the  skin,  in  cases  where 
carcinomatous  matter  appears  in  the  cicatrix 
after  operation,  or  where  some  suspicious  tissue 
has  been  accidentally  left  behind,  and  the 
patient  refuses  to  submit  to  further  use  of  the 
knife,  they  may  be  safely  and  advantageously 
used.  But  in  cases  of  glandular  cancer  they 
are  wholly  inapplicable  as  a general  truth  : 
the  agony  they  cause  is  infinitely  greater  than 
that  produced  by  the  knife,  and  there  can  be 
no  certainty  that  every  particle  of  the  diseased 
formation  is  removed.  Fatal  results  have  oc- 
curred from  the  absorption  of  arsenic,  and  in 
the  article  on  uterine  cancer,  the  serious  acci- 
dents to  w'hich  other  species  of  caustics  have 
given  rise,  are  noticed.  Many  of  these  ob- 
jections do  not  apply  to  the  chloride  of  zinc. 

Kreasote  has  been  made  favourable  mention 
of  by  Griife3.  A case  of  extensive  cancer  of 
the  face  and  arch  of  the  palate  is  stated  by 
this  observer  to  have  been  remarkably  im- 
proved in  condition  by  the  application  of  this 
substance.  It  may  be  applied  either  pure  or 
diluted  with  water  ; it  does  not  produce  much 
pain4. 

The  inoculation  of  the  matter  of  common 
and  of  hospital  gangrene  has  been  practised, 
with  the  design  of  imitating  the  natural  pro- 
cess of  cure  before  referred  to5. 

Various  preparations  of  lead  have  been  from 
time  to  time  extolled  as  specifics  for  scirrhus. 
Goulard  affirmed  that  he  had  cured  ulcerated 
cancer  with  them  ; Brambilla  extols  the  virtues 
of  a plaster  composed  of  minium,  olive  oil,  and 
turnip  juice  ; Gesner6  ascribes  singular  virtue 
to  the  acetate  made  into  a liniment  with 
turpentine.  The  calmer  judgment  of  Bayle 
has  limited  the  real  value  of  these  prepara- 
tions to  their  sedative  action : as  exercising 
this  action  in  a marked  manner,  he  recom- 

i Rev.  Med.  1835,  t.  ii.  p.  380. 

5 Pauly,  Mai.  de-l’Uterus,  p.  345. 

3 In  8einem  nnd  Waltlier’9  Journ.  b.  xx.  9.  151. 

* See  also  Marchal,  Gaz.  Med.  de  Paris,  p.  107;  1835. 

5 See  Cruvcilhier,  Essai  sur  l'An.  Path.  t.  i.  p.  128. 

6 Beobachtungcn,  b.  v.  s.  141. 


mends  a combination  of  six  drachms  of  “ li- 
tharge of  gold,”  six  drachms  of  vinegar,  and 
two  ounces  of  olive  oil,  to  be  spread  in  a thin 
layer  on  the  ulcerated  surface. 

Counter-irritation,  in  the  form  of  blisters, 
issues,  or  setons,  has  occasionally  appeared  to 
produce  beneficial  effects  ; but  such  result  is 
not  to  be  always  looked  for,  and  there  may 
be  positive  mischief  in  its  employment.  M. 
Cruvcilhier1  refers  to  a case  in  which  a blis- 
tered surface  became  cancerous,  a circum- 
stance already  adverted  to. 

In  the  strictly  palliative  treatment  the  two 
main  indications  are  to  relieve  pain  and 
remove  fetor.  Almost  all  the  dressings  for 
cancerous  sores  have  been  devised  with  a view 
to  the  fulfilment  of  one  or  other  of  these 
indications.  Some  surgeons  give  the  prefer- 
ence to  hemlock  poultices  made  of  the  recent 
plant  as  a sedative  application  ; bruised  carrots, 
also,  ease  pain  and  correct  fetor.  The  latter 
vegetable  was  first  brought  into  notice  by  Sult- 
zer  in  1 766,  and,  more  solito,  announced  as  pos- 
sessing the  power  of  radically  curing  the  dis- 
ease. Boiled  figs  and  vegetable  charcoal  have 
been  used  with  similar  views  ; some  practi- 
tioners simply  cover  the  part  with  compresses 
steeped  in  laudanum  ; fomentations  of  stramo- 
nium leaves  are  mentioned  by  Mr.  Warren. 
Decoction  of  cinchona  with  tincture  of  myrrh 
is  found  a serviceable  application  where  the 
surface  is  flabby  and  disposed  to  bleed.  In 
the  course  of  a protracted  disease  like  cancer 
it  will  of  course  be  found  necessary  to  change 
the  species  of  dressings.  Their  temperature 
may  be  regulated  by  the  patient’s  feelings  ; 
but  much  warmth  is  said  to  stimulate  the 
growth  of  the  disease. 

The  chlorurets  of  lime  or  soda  are  useful  in 
removing  fetor,  and  are  said  to  produce  a 
good  effect  occasionally  on  the  surface  of  the 
ulcer.  Dr.  F.  Churchill  of  Dublin  has  re- 
cently recommended  injections  of  a solution 
of  nitrate  of  silver  with  the  same  view'  in 
cancer  of  the  uterus  ; they  likewise  diminish, 
it  is  said,  the  irritability  of  the  ulcer  and 
lessen  pain. 

Haemorrhage  is  occasionally  productive  of 
temporary  alleviation  of  pain,  and  when  mode- 
rate in  quantity  and  of  rare  occurrence  is  there- 
fore rather  favourable  than  otherwise.  Under 
other  circumstances  it  is  of  course  necessary 
to  stop  it,  which  is  often  a task  of  much  diffi- 
culty. When  depending  on  capillary  effusion, 
pressure  is  the  most  likely  means  of  arresting 
it.  ; when  from  the  perforation  of  an  artery, 
ligature  of  the  vessel  is  indicated.  This 
should  be  practised  outside  the  morbid  growth. 
Mr.  Travers  was  in  one  instance  obliged  to 
tie  the  carotid  to  stop  the  bleeding  from  an 
encephaloid  tumour  at  the  angle  of  the  jaw. 

In  the  general  treatment  of  subjects  labour- 
ing under  cancer,  our  object,  according  to  Dr. 
Copland,  must  be  “ to  support  the  energies  of 
life  by  exciting  the  digestive  functions  and 
the  abdominal  secretions  and  excretions,  and 

’ I/ivrais.  xxvii.  Mammellcs,  p.  4. 


CANCER,  TREATMENT  OF. 


645 


to  impart  vigour  to  the  frame  by  suitable  diet 
and  regimen.”  For  these  purposes  he  recom- 
mends tonic  infusions  with  liquor  ammonias 
acetatis  or  with  the  alkaline  carbonates  and 
conium  or  hyoscyamus  ; bichloride  of  mercury 
in  the  compound  tincture  of  cinchona  or  com- 
pound decoction  of  sarsaparilla  ; or  small  doses 
of  blue  pill  or  hydrargyrum  cum  creta  with 
camphor  and  some  one  of  the  narcotic  ex- 
tracts ; the  phosphates  of  iron  combined  with 
conium,  or  the  sulphates  of  quinine  and  zinc. 
The  condition  of  the  bowels  must  be  carefully 
watched  and  due  alvine  action  obtained  by 
mild  aperients,  or  laxative  enemata.  The 
internal  use  of  opium  and  its  preparations, 
especially  of  the  salts  of  morphia  (the  bime- 
conate  would  appear  to  possess  some  particu- 
lar claims  to  notice  in  this  disease)  must  be 
had  recourse  to  for  the  relief  of  pain  : but  the 
longer  the  exhibition  of  anodynes  can  be 
postponed  the  better.  The  ill  effects  of 
opium  on  the  stomach  and  bowels  have  led  to 
a trial  of  the  salts  of  morphia  by  the  endermic 
method,  and,  as  it  is  alleged,  with  excellent 
results.  The  cuticle  should  not,  of  course,  be 
removed  for  the  purpose  in  the  immediate 
vicinity  of  the  disease. 

The  diet  of  cancerous  patients  should  be 
regulated  by  their  capabilities  of  digestion  ; 
the  mere  cramming  of  food  into  a stomach 
incapable  of  aiding  in  its  assimilation  is  as  po- 
sitively deleterious,  as  the  system  of  starvation 
enforced  by  the  practitioners  of  the  Brous- 
saisian  school.  The  advantages  of  rigid  absti- 
nence have,  it  is  true,  been  enforced  on  purely 
practical  grounds  : Pouteau  flattered  himself 
he  had  radically  cured  several  patients  by 
limiting  their  nourishment  to  five  or  six  pints 
of  iced  water  daily  for  a period  of  about  two 
months  ; Pearson  and  Lambe  in  this  country 
and  Hufeland  in  Germany  were  also  advo- 
cates for  extreme  restriction  in  diet.  At  the 
present  day  starvation  is  frequently  enforced 
as  an  adjunct  to  the  local  antiphlogistic  treat- 
ment ; but  though  patients  are  by  these  means 
rapidly  reduced  to  a state  of  marasmus,  their 
cancers  flourish  as  before.  Such  treatment 
promotes  the  rapid  occurrence  of  debility  and 
sinking,  which  unfit  the  organism  wholly  for 
combating  with  the  destructive  influence  of 
the  disease.  Suffice  it  to  say  that  experienced 
practitioners  in  this  country  are  agreed  as  to 
the  appropriateness  of  a light,  easily  digestible, 
succulent  diet,  where  no  special  circumstance 
exists  to  contraindicate  it.  Stimulants  of  all 
kinds  are  decidedly  injurious.  The  hygeienic 
condition  of  the  patient  generally  should  be 
carefully  attended  to,  cheerfulness  of  mind 
promoted  as  far  as  possible,  and  participa- 
tion in  private  and  public  amusements,  so 
long  as  circumstances  admit  of  this,  en- 
joined. Whether  change  of  climate  possess 
any  influence  on  the  progress  of  carcinoma  is 
an  unsettled  point.  Unless  at  the  very  out- 
set of  the  disease,  and  more  particularly  as  a 
prophylactic  measure,  little  is,  we  fear,  to  be 
hoped  from  it.  It  might  be  coupled  with  the 
use  of  mineral  waters  ; those  of  Karlsbad, 


Marienbad,  Ems,  &c.  are  recommended  by 
the  German  authors’.  In  a small  number  of 
cases  referred  to  by  writers,  where  the  pa- 
tients removed  at  an  advanced  stage  of  the 
disease  from  a cold  to  a warm  latitude  or  vice 
versa,  no  apparent  amelioration  resulted  from 
the  change  : “ ccelum  non  morbum  mutant  qui 
trans  mare  currunt.”  But  no  fair  inference  can 
be  drawn  from  such  cases. 

Ablation. — On  the  importance  of  having 
early  recourse  to  ablation,  we  have  already 
insisted  ; it  remains  for  us  to  consider  the  cir- 
cumstances which  in  particular  cases  contra- 
indicate the  operation,  and  some  other  points 
connected  with  it. 

Prudent  surgeons  will  not  advise  removal 
of  carcinoma, — 1 , when  such  adhesions  or  local 
extensions  of  the  primary  disease  exist,  as 
would  render  it  impossible  to  remove  the 
mass  completely  either  by  excision  or  by  am- 
putation of  a limb  ; 2,  when  the  disease  is 
manifestly  spreading  or  in  a state  of  active 
growth  ; 3,  when  the  existence  of  internal 
carcinoma  is  even  probable  ; 4,  when  the  can- 
cerous cachexia  is  thoroughly  established  ; 5, 
when  the  disease  has  existed  for  a number  of 
years  in  an  almost  stationary  condition  ; gives 
rise  to  no  serious  derangement  of  health,  and 
is  rather  an  inconvenience  than  a malady.  To 
these  prohibitory  conditions  should  be  added, 
in  the  majority  of  cases,  enlargement  and  in- 
duration of  the  lymphatic  glands  in  commu- 
cation  with  the  diseased  part ; such  condition, 
however,  does  not  amount  to  an  absolute  con- 
tra-indication of  the  operation,  though  it  dimi- 
nishes materially  the  chances  of  success  ; the 
change  in  these  bodies  may  be  simply  irrita- 
tive, and  disappear  after  the  removal  of  the 
primary  disease,  and  they  have,  when  really 
cancerous,  been  successfully  excised.  Desault, 
Amussat,  Lisfranc,  and  others  appear  to  think 
enlargement  of  the  glands  hardly  any  hinder- 
ance  to  ablation,  when  recent2.  Extreme  de- 
bility, provided  it  depend  on  pain  and  repeated 
haemorrhage,  and  do  not  coexist  with  the  cache- 
xia, though  diminishing  the  probability  of  suc- 
cess, does  not  absolutely  ensure  failure  : it 
rests  with  the  surgeon  to  balance  the  dangers 
of  the  operation  against  the  degree  of  strength 
and  vital  energy  of  the  patient,  and  act  accord- 
ingly. The  same  consideration  is  applicable 
in  cases  of  very  advanced  age,  and  where  the 
manual  part  of  the  operation  or  its  immediate 
consequences  are  attended  with  serious  risk 
to  life.  The  presence  of  even  extensive  ul- 
ceration did  not,  in  several  cases  on  record, 
prevent  a fortunate  issue  to  the  operation  ; 
but  with  respect  to  the  cachexia,  few  practical 
surgeons  will  deny  the  general  truth  of  the 
proposition  above  laid  down,  although  in  a 
few  instances  which  may  be  found  scattered 
through  works  from  the  time  of  Morgagni* 
downwards,  ablation  has  been  followed  by 
disappearance  of  the  general  state  thus  desig- 

' The  particular  water  to  be  recommended,  will  of 
course  vary  in  different  cases. 

■ Oar.  Med.  de  Paris,  1835,  p.  143. 

3 Ep.  50.  Art.  lb'. 
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nated.  In  some  of  these  cases,  too,  the  symp- 
toms may  have  been  really  those  of  a false 
cachexia , a subject  excellently  handled  by  M. 
Recamier. 

Admitting1  that  we  have  a case  to  deal  with 
in  which  no  formal  contra-indication  to  the 
performance  of  the  operation  exists,  the  time 
when  it  ought  to  be  undertaken  remains  to  be 
determined.  In  general  terms,  we  should  say 
the  moment  the  cancerous  nature  of  the  dis- 
ease is  established  : provision  is  thus  made  for 
a moderate  trial  of  such  means  as  are  known 
to  exercise  evident  influence  on  indurations 
simulating  carcinoma.  The  habit  of  tempo- 
rizing has  more  than  any  other  cause  brought 
operations  for  cancer  into  discredit  ; and  in 
cases  of  encephaloid  disease  the  necessity  for 
prompt  action  cannot  be  too  strongly  enforced, 
nor  should  our  being  obliged  to  amputate  a 
limb  to  remove  the  morbid  growth  prevent  us 
from  urging  the  patient  to  submit,  before  it  is 
too  late.  It  may  be  objected  that,  acting  on 
this  principle,  non-cancerous  diseases  of  a com- 
paratively innocuous  character  have  been  er- 
roneously removed, — that  simply  hypertro- 
phous  mammae  have  been  cut  out  as  affected 
with  scirrhus.  We  admit  the  fact,  but  to  us 
it  seems  infinitely  better  to  run  the  chance  of 
uselessly  removing,  in  very  rare  instances,  an 
organ  of  the  sort,  than  of  leaving  a true  scir- 
rhus to  destroy  the  patient. 

So  far  we  have  spoken  of  the  operation  as  a 
means  of  radical  cure  ; but  it  may  perhaps 
become  allowable  as  a palliative, — as  likely  to 
prolong  life  and  conduce  to  a comparative 
euthanasia,  in  certain  cases,  where  the  agony 
endured  and  the  abundance  of  the  haemor- 
rhage are  rapidly  wearing  out  the  existence 
of  the  sufferer.  This  is  the  more  true,  as  in 
some  cases  which,  had  they  been  permitted  to 
run  their  own  course,  must,  to  all  appearance, 
have  terminated  fatally  in  a few  weeks,  an 
operation  executed  under  these  most  disheart- 
ening circumstances  has  added  several  months, 
nay  some  years,  to  life.  These,  however,  are 
occurrences  of  extreme  rarity ; and  unless  the 
patient  be  determined  to  submit  to  the  knife 
with  a full  consciousness  of  the  comparatively 
slight  benefit  he  is  entitled  to  expect  from  his 
submission,  the  operation  should  not  be  had 
recourse  to  : the  surgeon  may  yield  to  the 
entreaty  of  the  patient,  but  cannot  conscien- 
tiously advise  removal. 

The  extirpation  of  cancer  has  been  effected 
with  caustics,  by  ligature  or  with  the  knife. 
Enucleation  of  non-ulcerated  carcinoma  with 
arsenical  preparations  is  no  longer  undertaken 
by  educated  practitioners  ; but,  as  we  have 
mentioned,  the  chloride  of  zinc  has  been  suc- 
cessfully used  for  this  purpose  of  late  years 
by  Mr.  Ure.  It  was  formerly  much  the  habit 
to  remove  these  growths  by  ligature  when 
attached  by  a narrow  base,  and  Recamier  is 
of  opinion  that  carcinomatous  vegetations  are 
less  prone  to  return  when  thus  removed  than 
when  cut  away.  Where  there  is  reason  to 
dread  obstinate  haemorrhage,  as  in  the  instance 
of  circumscribed  tumours  in  the  rectum,  this 


mode  of  operating  has  its  advocates.  These 
arc,  however,  exceptional  cases  ; in  all  others 
the  knife  is  to  be  preferred,  and  is  in  the  ma- 
jority the  only  possible  means  of  removing  the 
entire  disease.  Some  practitioners  recom- 
mend the  repeated  application  of  leeches  be- 
fore the  operation,  for  the  purpose  of  removing 
an  inflammatory  action  in  the  vicinity  of  the 
tumour  and  of  diminishing  its  own  size  : com- 
pression is  by  others  advised  with  the  same 
view.  These  practices,  admitting  that  they 
have  the  desired  effect,  seem  very  likely  to 
induce  a false  estimate  of  the  extent  to  which 
the  elementary  molecules  of  the  cancer  may 
extend,  and  hence  of  causing  some  of  the 
morbid  matter  to  be  left  behind.  Sir  A. 
Cooper  strongly  advises  an  alterative  course 
of  Plummer’s  pill  before  operation  ; this  idea 
of  the  utility  of  a constitutional  treatment 
seems  to  have  been  entertained  at  a very 
early  period,  as  the  following  passage  shows  : 
“ Galenus  autem  sectionis  tantum  ehirurgiam 
admittens,  in  hunc  modum  tradit.  Si  quando 
cancrum  manuum  et  scalpelli  opera  curare 
a us  us  fueris,  vacuationem  abatree  bills  purgatione 
auspiceris1 .” 

In  the  performance  of  the  operation  the 
most  important  point  to  be  borne  in  mind  is 
the  absolute  necessity  of  removing  every 
particle  of  diseased  matter ; and  in  order  to 
ensure  this  result,  a stratum  of  healthy  tissue 
should  if  possible  be  removed  along  with  the 
morbid  growth  : for  this  purpose  it  may  be 
necessary  to  extirpate  an  organ  or  amputate 
a limb.  It  is  decidedly  advantageous  that 
the  wound  should  be  united  by  first  intention, 
but  the  surgeon  should  not  run  the  risk  of 
retaining  implicated  skin  to  effect  this  object. 
When  extensive  excision  of  skin  is  required, 
the  resulting  hiatus  may  be  closed  up  by  a 
plastic  operation. 

Efforts  have  been  made  to  devise  a means 
of  modifying  the  constitution  after  operation 
so  as  to  avert  reproduction.  With  this  view, 
exhibition  of  alterative  medicines,  occasional 
small  blood-letting,  the  establishment  of  issues, 
&e.  have  been  recommended,  but  such  modes  of 
treatment  have  not  been  distinctly  produc- 
tive of  the  desired  effect : M.  Rayer,  how- 
ever, “ has  fancied  ” that  relapses  are  less 
frequent  after  removal  of  cutaneous  cancer, 
when  an  issue  has  been  previously  made  in 
either  extremity2.  M.  Recamier  recommends 
pressure,  but  if  the  tendency  to  relapse  be 
strong,  we  fear  little  is  to  be  hoped  from  the 
practice.  Change  of  climate  is  now,  if  under 
any  circumstances,  likely  to  be  beneficial. 

A few  years  since  M.  Martinet  published 
some  cases  in  which  the  return  of  the  disease 
after  ablation  was  alleged  to  have  been 
prevented  by  the  aid  of  plastic  surgery. 
Having  attempted  to  restore  by  rhinoplasty 
the  portion  of  a nose  which  had  undergone 
cancerous  ulceration,  and  given  origin  to 
fungous  excrescences  in  spite  of  excision,  the 
actual  cautery  and  arsenical  paste,  he  was 

' P.  TEgincta,  vi.  45,  p.  463.  Ed.  Basil. _ 

2 Dis.  of  Skin,  translat.  by  Willis,  p.  270. 
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astonished  at  the  rapidity  and  permanence  of 
cicatrization.  In  three  other  cases  he  per- 
formed an  analogous  operation  and  with  simi- 
lar success.  Although  here  we  have  not  a 
sufficiently  extended  experience  to  prove  the 
general  value  of  the  plan,  yet  the  results 
obtained  certainly  merit  attention.  Three  of 
the  patients  were  seen  three  and  six  years 
after  the  operation  in  perfect  health ; the 
fourth  died  two  years  and  a half  after  its  per- 
formance of  an  affection  unconnected  with 
her  cancer  : yet  that  these  were  instances  in 
which  the  disease  was  likely  to  prove  fatal  in 
the  ordinary  course  of  things  appears  from  its 
previous  progress  in  each,  especially  from  the 
fact,  that  in  three  of  them  there  had  already 
been  relapse  after  operation,  in  two  recurring 
even  twice.  M.  Martinet’s  process  consists 
in  “ applying  a sound,  well-nourished  flap  of 


skin,  taken  from  a more  or  less  distant  part, 
on  the  wound  resulting  from  the  excision  of 
a cancer,  either  immediately  after  the  opera- 
tion or  after  the  development  of  granula- 
tions in  his  own  cases  he  proceeded  in  the 
latter  manner1.  The  account  given  by  the 
French  surgeon  does  not  appear  to  have 
encouraged  others  to  similar  attempts  ; at 
least  Zeis  and  Blandin,  the  most  voluminous 
writers  on  Plastic  Surgery,  do  not  allude  to 
their  having  been  made  2. 

Before  closing  this  section  of  our  article  we 
shall  briefly  advert  to  a few  general  questions 
of  importance.  Among  these  is  the  degree 
of  relationship  of  the  three  species  of  carci- 
noma. The  differences  of  these  products  may 
first  be  exhibited  tabularly. 


ENCEPHALOID  SCIRRHUS  COLLOID 


Resem bles  lobulated  cerebral  matter. 


Is  commonly  opaque  from  its  ear- 
liest formation. 

Is  of  dead  white  colour. 

Contains  a multitude  of  minute 
vessels. 

Is  less  hard  and  dense  than  scirrhus. 


Is  frequently  found  in  the  veins 
issuing  from  the  diseased  mass. 

The  predominant  microscopical  ele- 
ments are  globules,  not  always 
distinctly  cellular,  and  caudate 
corpuscula. 

Occasionally  attains  an  enormous 
bulk. 

Has  been  observed  in  almost  every 
tissue  of  the  body. 

Very  commonly  coexists  in  several 
parts  or  organs  of  the  same  sub- 
ject. 

Is  remarkable  for  its  occasional  vast 
rapidity  of  growth. 

Is  frequently  the  seat  of  interstitial 
haemorrhage  and  deposition  of 
black  or  bistre-coloured  matter. 

When  softened  into  a pulp  appears 
as  a dead  white  or  pink  opaque 
matter  of  creamy  consistence. 

Subcutaneous  tumours  are  slow  to 
contract  adhesions  with  the  skin. 

Ulcerated  cnccphaloid  is  frequently 
the  scat  of  hemorrhage,  followed 
by  rapid  fungous  development. 


The  progress  of  the  disease  after  ul- 
ceration is  commonly  very  rapid. 

Is  the  most  common  form  under 
which  secondary  cancer  exhibits 
itself. 

Is  the  species  of  cancer  most  fre- 
quently observed  in  young  sub- 
jects. 


Resembles  rind  of  bacon  traversed 
by  cellulo-fibrous  septa. 

Has  a semi-transparent  glossiness. 

Has  a clear  whitish  or  bluish  yellow 
tint. 

Is  comparatively  ill  supplied  with 
vessels. 

Is  exceedingly  firm  and  dense. 


Has  not  been  distinctly  detected  in 
this  situation. 

The  main  microscopical  constituents 
are  j uxtaposed  nuclear  cells  ; cau- 
date corpuscula  do  not  exist  in  it. 

Rarely  acquires  larger  dimensions 
than  an  orange. 

Its  seat,  as  ascertained  by  observa- 
tion, is  somewhat  more  limited. 

Is  not  unusually  solitary. 


Ordinarily  grows  slowly. 

Is  comparatively  rarely  the  seat  of 
these  changes. 

Resembles  when  softened  a yellow- 
ish brown  semi-transparent  gela- 
tinous matter. 

Scirrhus  thus  situated  usually  be- 
comes adherent. 

Scirrhous  ulcers  much  less  fre- 
quently give  rise  to  haemorrhage, 
and  fungous  growths  (provided 
they  retain  the  scirrhous  cha- 
racter) are  now  more  slowly  and 
less  abundantly  developed. 

There  is  not  such  a remarkable 
change  in  the  rate  of  progress 
of  the  disease  after  ulceration  has 
set  in. 


Is  much  less  common  before  pu- 
berty. 


Has  the  appearance  of  particles  of 
jelly  inlaid  in  a regular  alveolar 
bed. 

The  contained  matter  is  strikingly 
transparent. 

Greenish  yellow  is  its  predominant 
hue. 

(Its  vessels  have  not  been  suffi- 
ciently examined  as  yet.) 

The  jellylike  matter  is  exceedingly 
soft;  a colloid  mass  is,  however, 
firm  and  resisting. 

The  pultaceous  variety  has  been 
detected  in  the  veins. 

Is  composed  of  cells  in  a state  of 
emboitement. 


Observes  a mean  in  this  respect. 

Has  so  far  only  been  seen  in  a 
limited  number  of  parts. 

Has  rarely  been  met  with  in  more 
than  one  organ. 

Grows  with  a medium  degree  of 
rapidity. 


Undergoes  no  visible  change  of  the 
kind. 


Has  so  far  been  observed  in  adults 
only. 


1 Gaz.  Med.  de  Paris,  No.  42,  1834. 

a Plastic  operations  have  frequently  been  performed  after  the  removal  of  cancer  of  the  face,  with  a view  to 
remedy  deformity,  and  with  results  in  respect  of  permanent  cure,  which  invite  attention  to  M.  Martinet’s 
opinions.  Vid.  Zeis.  Handb.  dcr  Plast.  Chirurg.  s.  367,  and  Blandin,  De  l’Autoplastie,  p.  256. 
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The  number  and  variety  of  these  distinctive 
characters  seem  to  require  the  separation  of 
these  adventitious  products  as  distinct  species  ; 
while  they  are  insufficient  to  counterbalance 
the  weighty  reasons  for  uniting  them  into 
a genus  afforded  by  their  fundamental  simi- 
larity. So  true  is  the  latter  statement,  that 
some  eminent  pathologists,  as  has  already 
been  intimated,  regard  these  formations  as 
one  and  the  same  primarily,  founding  their 
opinion  more  especially  on  the  following 
facts.  1.  The  different  species  are  found 
coexisting  in  different  organs  in  the  same 
subject.  2.  They  are  even  met  with  in  one 
and  the  same  organ  in  close  proximity. 
3.  After  the  ablation  of  a cancerous  tumour, 
the  reproduced  growth  frequently  belongs  to 
a different  species  from  the  original  : thus 
encephaloid  follows  scirrhus  ; scirrhus  more 
rarely  encephaloid  (Muller)  ; encephaloid  ap- 
pears in  distant  parts  after  the  removal  of 
colloid'.  4.  In  the  hard  state  encephaloid 
and  scirrhus  are  not  to  be  distinguished  by 
their  physical  characters.  5.  Structure  pos- 
sessing the  appearance  of  scirrhus  may  soften 
into  true  cerebriform  pulp.  This  is  little 
more  than  another  way  of  expressing  the 
fourth  argument. 

The  accuracy  of  the  first  three  positions  is 
incontestable ; they  prove  the  close  alliance 
of  the  formations  referred  to,  but  by  no  means 
demonstrate  their  identity.  It  must  also  be 
admitted  that  encephaloid,  when  in  the  state 
termed  crude  by  Laennec,  instead  of  being 
opaque  and  whitish  sometimes  displays  a 
semi-transparent  bluish  tint,  is  extremely  hard, 
and  presents  but  little  visible  vascular  develop- 
ment— characters  approximating  it  to  true 
scirrhus.  Attempts  have,  however,  been  made 
by  M.  Trousseau  and  M.  Rouzet  to  establish 
the  distinction  even  under  these  circumstan- 
ces. M.  Trousseau  points  out  that  the  grain 
of  encephaloid  is  larger  and  less  resisting  than 
that  of  scirrhus,  and  that  the  former  structure 
does  not,  as  the  latter,  creak  when  divided 
with  the  scalpel  : M.  Rouzet  observes  that 
the  surface  of  a section  of  encephaloid  instead 
of  remaining  plane,  as  is  the  case  with  scirrhus, 
springs  into  irregular  elevations,  and  presents 
a number  of  mamillary  prominences  separated 
by  depressed  interstices.  These  observations 
are,  as  may  very  readily  be  ascertained,  well 
founded  ; but  we  agree  with  Professor  Berard 
in  thinking,  that  when  the  characters  in  ques- 
tion appear  in  encephaloid,  that  product  is 
perfectly  distinguishable  at  first  glance  from 
scirrhus.  Yet  admitting,  as  is  the  fact,  that  a 
specimen  of  hard  carcinoma  may  be  shown  to 
an  anatomist  without  his  being  able  to  deter- 
mine whether  it  would  have  ultimately  pre- 
sented the  apple-juice-like  appearance  of 
softened  scirrhus  or  the  creamy  aspect  of 
diffluent  encephaloid,  it  is  still  evidently  going 
further  than  is  warrantable  to  conclude  from 
such  inability  that  the  distinction  does  not 
really  exist.  The  progress  of  micrography 

1 Cruveilhier,  Livrais.  v.  Testiculc. 


has  shown  that  certain  substances,  considered 
identical  by  observers  misled  by  gross  phy- 
sical characters,  are  in  reality  extremely  dif- 
ferent : a single  instance  of  this — the  long 
subsisting  confusion  of  softened  fibrine  and 
pus — is  a sufficient  illustration.  Respect- 
ing the  softening  of  scirrhus  into  matter  of 
encephaloid  aspect,  the  presumed  occurrence 
of  which,  however,  may  in  reality  depend 
upon  the  inability  just  spoken  of — we  have 
already  ventured  on  a hypothetical  explana- 
tion, apparently  less  irreconcileable  with  facts 
than  that  for  which  we  desire  to  substi- 
tute it. 

The  reader  will  determine  for  himself  whe- 
ther the  particular  properties  of  colloid  justify 
its  separation  as  a species.  For  our  own 
parts  we  can  entertain  no  doubt  that,  even 
without  taking  into  consideration  the  marked 
peculiarity  in  the  mode  of  development  and 
growth  of  its  microscopical  elements,  the 
position  we  have  assigned  this  structure  is 
a more  just  one  than  that  given  it  by  Otto, 
Recamier,  and  Carswell,  as  a variety  of  scirr- 
hus, or  by  Dr.  Hodgkin,  who  considers  it 
“identical  with,  or  bearing  the  closest  rela- 
tion to  fungoid  disease.” 

The  degree  of  affinity  of  carcinoma  and 
certain  morbid  formations  next  requires  to  be 
noticed. 

The  majority  of  writers  regard  multilocular 
cysts  (the  most  usual  anatomical  character  of 
the  disease  erroneously  termed  ovarian  dropsy) 
as  totally  unconnected  with  cancer.  Cruveil- 
hier and  Dr.  Hodgkin  do  not  acquiesce  in 
the  common  opinion.  The  French  observer 
unhesitatingly  classes  ovarian  cysts  with  car- 
cinoma, particularly  with  the  colloid  species, 
affirming  that  it  differs  from  the  ordinary 
form  of  this  disease  simply  by  the  greater 
size  of  its  meshes.  But  here  is,  as  we  believe, 
vicious  generalization : the  general  appear- 
ance of  encysted  masses  is  otherwise  ex- 
tremely distinct  from  that  of  colloid  cancer  ; 
they  have  neither  the  regularity  of  form  or 
arrangement  in  their  loculi,  nor  the  unifor- 
mity in  the  contents  of  these,  so  remarkable 
in  the  latter  formation.  Besides,  as  is  well 
known,  these  ovarian  cysts  may  acquire  very 
considerable  size  without  affecting  the  eco- 
nomy in  the  slightest  degree  except  by  the 
mechanical  hindrance  to  the  performance  of 
certain  functions  : they  possess  neither  the 
power  of  converting  the  adjoining  tissues 
into  their  proper  substance,  nor  of  producing 
a particular  form  of  cachexia  ; and  M.  Cru- 
veilhier would  be  puzzled  to  find  a case  of 
encysted  ovary  attended  with  the  local  and 
general  symptoms  of  cancer  unless  deposition 
of  encephaloid  or  scirrhus  had  taken  place  in 
its  structure.  Further,  M.  C.  is  far  from 
consistent  ; for  while  he  regards  the  septa  of 
colloid  as  formed  of  the  walls  of  dilated  veins, 
he  considers  the  primary  loculi  of  encysted 
ovary  as  constituted  by  the  vesicles  of  the 
part  in  a state  of  dilatation'  : yet  the  two 

1 This  is  the  only  fair  inference  from  the  article 
“ Kystcs”  in  the  5th  Livraison  ; but  in  Livraison 
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structures  are  declared  to  be  identical.  Again, 
we  find  in  this  author’s  classification  of  ovarian 
cysts  a distinct  class  characterized  by  being 
developed  on  a cancerous  basis : surely,  if 
the  uiultilocular  cyst  be  itself  a cancer,  this  is 
a most,  defective  ground  of  distinction.  Dr. 
Hodgkin  on  his  part  assuming  that  the 
multilocular  ovarian  cyst  is  the  type  of  can- 
cerous structure,  is  obliged  to  include  the 
two  forms  of  disease  in  the  same  anatomical 
category ; he  considers  that  there  is  in  fact 
“ no  appreciable  difference  either  in  the 
structure  and  arrangement  of  the  cysts  of 
gum  cancer  and  encysted  ovary  or  in  the 
composition  of  their  contents”  (p.  291).  Ne- 
vertheless he  formally  denies  the  “ malignant” 
character  of  the  ovarian  multilocular  cyst. 
Now  he  elsewhere  (e.  g.  p.  268)  makes  the 
presence  of  the  cystiform  arrangement  a test 
of  “ malignity,”  but  as  the  disease  of  the 
ovary  in  question  possesses  this  arrangement 
in  the  most  distinct  manner,  it  follows  that  it 
is  “ malignant hence  the  same  formation  is 
at  once  “ malignant  ” and  “ non-maligrianf” 
For  our  own  parts  we  reject  multilocular 
cysts  from  the  class  Cancer : where  pathology 
is  made  the  co-groundwork  of  classification 
with  anatomy,  this  could  not  be  otherwise. 

Two  opinions  respecting  the  relation  of 
cancer  and  fibrous  growths  have  already  been 
noticed  (p.  597.)  ; a third  originates  with  Dr. 
Hodgkin.  Presuming  further  on  the  infalli- 
bility of  his  test  of  “ malignity,”  this  observer 
affirms  that  in  consequence  of  their  “ possess- 
ing the  structure  of  compound  adventitious 
cysts,”  there  is  inaccuracy  and  fallacy  in  ap- 
plying the  term  “ fibrous  tumours”  to  the  well 
known  bodies  developed  in  the  parenchyma  or 
under  the  serous  or  mucous  investitures  of 
the  uterus — that  these  are  in  truth  “ scirrhous 
malignant  growths’.”  This  opinion,  directly 
clashing  with  the  experience  of  Meckel, 
Bayle,  Laennec,  Louis,  Andral,  Cruveilhier, 
Dupuytren,  Sebastian2,  R.  Lee,  Carswell,  &c., 
will  be  fully  examined  in  the  article  Fibrous 
Tumours. 

M.  Cruveilhier,  pushing  to  their  extreme 
point  his  notions  respecting  the  seat  of  carci- 
noma in  the  veins,  affirms  that  in  respect 
of  structure,  erectile  tissue  and  cancer  are 
one  and  the  same  ; that  after  the  former  has 
been  freed  from  blood,  and  the  latter  from  the 
cancerous  juice,  they  cannot  be  distinguished 
from  each  other.  In  fact,  to  use  his  own 
words,  “ cancer  is  a varicose  tissue,  the  meshes 
of  which  are  filled  with  cancerous  juice  ; vari- 
cose or  venous  erectile  tissue,  a cancerous 
structure,  the  meshes  of  which  are  filled  with 
blood3.”  Hence  the  presence  of  the  can- 
cerous juice  constitutes  their  sole  distinctive 
character : now  elsew’here  this  author  declares 

xxv.  (Ovairc,  p.  2.)  he  affirms  that  the  areolar  cysts 
of  the  ovary  are  seated  in  the  venous  erectile  rctc 
of  that  organ. 

' (iuv’s  Reports,  vol.  i.  p.  334. 

2 Krull,  Diss.  dc  Nat.  ct  Cans.  Tumor.  Fibr. 
Uteri,  p.  27.  Groninga;,  183t>. 

3 Livr.  xxx.  Veiues,  p.  3. 


that  the  only  difference  between  scirrhus 
and  certain  fibrous  tumours  is  the  charac- 
teristic juice  of  the  former.  The  evil  of  bold 
generalization  is  here  strikingly  manifest  ; 
for  it  follows  from  these  opinions,  that  as 
fibrous  and  erectile  tumours  differ  from  the 
same  by  the  same,  they  are  themselves 
identical. 

Respecting  melanosis  we  have  already 
spoken  ; for  the  consideration  of  the  subject 
of  corroding  and  intractable  ulcers  we  beg  to 
refer  to  the  observations  on  cancer  of  the 
skin  and  uterus. 

Much  contradictory  matter  has  been  writ- 
ten on  the  question  whether  “ malignity  ” 
is  inherent  in  and  peculiar  to  carcinoma, 
or  accidental  and  capable  of  being  manifested 
under  various  conditions.  The  disputation 
on  the  subject  has  mainly  arisen  from  the 
variety  of  meanings  attached  to  the  term. 
Uniformity  of  opinion  cannot  subsist  on  the 
point,  while  some  designate  as  “malignity” 
the  sum  of  the  properties  of  cancerous  tissues, 
others  use  the  word  as  a synonym  of  incu- 
rability1 ; others  with  Dr.  Hodgkin  apply 
it  to  the  combined  characters  of  encysted 
structures,  and  the  majority  attach  a vague 
meaning  to  it  which  they  are  totally  unable 
to  define  : and  yet  grave  authors  of  the  latter 
class  actually  fractionize  the  unknown  quan- 
tity, and  write  about  “ semi-malignity .”  As 
the  perpetuator  of  much  misapprehension 
the  term  should,  we  think,  be  altogether 
given  up  ; if,  however,  it  be  understood  as 
signifying  the  power  of  a morbid  growth  at 
once  to  assimilate  different  tissues  to  its  own 
substance,  to  produce  similar  disease  in  dis- 
tant parts,  to  reappear  after  destruction  and 
give  rise  to  a peculiar  cachexia,  it  can  be 
justly  applied  to  cancer  alone.  If  the  micro- 
scopical composition  of  adventitious  growths 
be  urged  as  an  argument  against  this  state- 
ment, if  it  be  said  that  different  properties 
cannot  appertain  ab  origine  to  growths  which 
are  identical  in  the  nature  of  their  elementary 
constituents,  we  can  only  repeat  the  answer 
already  made  to  Miiller’s  doctrine  of  homolo- 
gousness : though  the  isolated  microscopical 
fragments  may  be  identical,  the  union  of  two 
or  more  of  them  produces,  according  to  the 
plan  of  such  union,  perfectly  different  com- 
pounds. Even  Muller  himself  admits  that 
there  are  characters  by  which  “ malignant  ” 
may  be  distinguished  from  “benignant” 
growths,  but  they  are  only  appreciable  by 
the  naked  eye  or  with  a lens,  and  lost  under 
the  microscope.  In  fact,  in  the  present  state 
of  knowledge,  chemistry  and  micrography 
would  lead  us  into  the  error  of  confounding 
growths  perfectly  dissimilar  in  nature  and 

' “ Malignant,  by  which  term  I mean  incurable  ” 
(Travers),  a notion  amplified  by  others  into  the 
mysticism — “ a malignant  disease  is  one  in  which  the 
destructive  action  overbalances  the  restorative.”  It 
will  be  perceived  that  according  to  Mr.  Travers’ 
definition  the  most  innocent  fibrous,  cartilaginous,  and 
liponiatous  tumours,  as  well  as  the  tubercles  of 
phthisis,  arc  all  “ malignant.” 
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effects.  But  the  question  is  a clinical  one  ; 
are  individuals  destroyed  with  the  symptoms 
and  manifestations  of  cancerous  disease,  in 
whose  frame  neither  scirrhus,  eneephaloid, 
nor  colloid  are  to  be  found  ? Never,  we 
confidently  affirm.  Cystic  and  erectile  for- 
mations sometimes  apparently  produce  such 
effects  ; but  when  this  has  been  the  case,  post- 
mortem examination  discovers  them  to  have 
been  the  seat  of  carcinomatous  development. 

Finally,  the  following  proposition  directly 
flows  from  numerous  facts  stated  in  the  pre- 
ceding1 pages  : a cancerous  tumour  under  all 
circumstances,  even  should  it  remain  single 
and  stationary  for  years,  is  but  the  local 
evidence  of  a general  vitiation  of  the  system. 
But,  it  may  be  inquired,  is  not  this  a con- 
tradiction— how  is  it  possible  that  if  the 
organism  at  large  be  in  a state  of  disease, 
a single  spot  shall  alone  manifest  its  pre- 
sence ? We  confess  our  inability  to  explain 
away  this  difficulty  ; but  neither  the  fact 
of  its  existence  nor  its  inexplicability  shake 
the  solidity  of  the  opinion  advocated.  All 
pathologists,  who  have  carefully  investigated 
the  history  of  the  tuberculous  affection  admit 
that  local  agencies,  of  whatever  kind  they  may 
be,  can  never  cause  the  production  of  a particle 
of  tubercle — that  constitutional  derangement 
must  lead  the  way.  Now  here  w'e  have  pre- 
cisely the  same  difficulty  to  contend  with — 
a knot  of  tubercles  may  exist  for  years  in  the 
summit  of  a lung,  and  every  other  organ 
remain  free  to  the  last  from  the  disease. 
Why  this  is  so,  we  know  not : these  are  the 
mysteries  of  pathology,  and  they  are  mys- 
teries which  it  would,  in  the  existing  state  of 
the  science,  be  idle  to  attempt  to  penetrate. 

From  all  that  has  been  said  we  may  deduce 
the  following  definition  of  cancer.  Cancer 
is  a disease  anatomically  characterized  by  the 
presence  of  scirrhus,  eneephaloid,  or  colloid, 
originating  in  a general  vitiation  of  the  eco- 
nomy, and  possessing  the  properties  of  assimi- 
lation, of  reproduction,  and  of  destroying  life 
by  a peculiar  cachexia. 

Part  II. — Of  Cancer  of  Particular 
Parts. 

I. — The  Slcin. 

The  skin,  especially  of  some  regions  of  the 
body,  is  exceedingly  prone  to  phagedenic 
ulceration  ; and  much  uncertainty  prevails 
among  writers  as  to  the  precise  relation  such 
corroding  ulcers  bear  to  cancerous  disease. 

The  condition  of  the  skin  preparatory  to 
ulceration  of  this  kind  varies.  1.  The  most 
common  change  consists  in  the  formation  of 
an  indurated  excrescence,  which  exhibits  on 
section,  as  was  first  shown  by  Scarpa,  the  cha- 
racters of  ordinary  scirrhus.  2.  The  cutis 
is  the  seat  of  scirrhous  infiltration.  3.  Lesions 
which  commence  by  ulceration  induced  by 
the  continuous  action  of  an  irritating  body,  or 
of  a particular  ’ irus  (syphilis),  acquire  second- 
arily, in  predisposed  subjects,  a basis  of  true 


scirrhus,  and  assume  a phagedenic  disposition. 
4.  Another  class  of  ulcers  neither  originates 
in  nor  is  accompanied  with  the  formation  of 
carcinomatous  matter,  but  nevertheless  pos- 
sesses a corroding  and  intractable  character. 
Now,  in  cases  belonging  to  the  three  first 
categories,  there  is  no  difficulty  in  under- 
standing why  the  ulterior  progress  of  the  dis- 
ease should  be  that  of  cancerous  affections  : 
in  the  two  first  it  is  truly  carcinomatous  ab 
initio,  in  the  third  it  eventually  becomes  so. 
If  it  were  proved  that  those  of  the  fourth  pos- 
sess the  properties  of  such  affections,  that  they 
are  capable  of  producing  special  disorganiza- 
tion of  the  lymphatic  glands,  and  contamination 
of  the  viscera,  then  there  would  be  serious 
error  in  making  the  presence  of  eneephaloid, 
scirrhus,  or  colloid,  necessary  to  the  existence 
of  cancer  ; but  this  has  never  yet  been  done, 
and  the  sole  cause  of  their  having  been  ranged 
with  cancerous  diseases  is,  doubtless,  their  in- 
tractable, or  so  called,  “ malignant  ” character. 
Many  simple  syphilitic  and  scrofulous  ulcers 
should,  on  the  same  plea,  be  pronounced 
cancers. 

From  the  uncertainty  referred  to  has  arisen 
some  difference  of  opinion  respecting  the  true 
nature  of  the  disease  termed  “ chimney- 
sweepers’ cancer.”  According  to  our  views 
this  affection  may,  or  may  not,  be  cancerous, 
and,  in  the  latter  case,  may  be  so  either  pri- 
marily or  secondarily ; primarily,  if  it  originate 
in  true  scirrhous  infiltration  or  excrescence  ; 
secondarily,  if  the  ulcer  produced  by  simple 
irritation  become  the  seat  of  scirrhous  or  en- 
cephaloid  formation.  Of  the  cancerous  nature 
of  the  specimen,  in  which  we  discovered  the 
following  appearances  immediately  after  ex- 
cision, no  doubt  can  be  entertained.  Four 
layers  might  be  distinguished  in  the  mass  re- 
moved from  the  scrotum  : 1.  a stratum  of  firm 
laminar  cellular  membrane,  presumed  to  be 
healthy  ; 2.  the  deep  layer  of  the  morbid 
structure,  consisting  of  an  indurated  substance 
as  resisting  as  fibro-cartilage,  creaking  like 
that  tissue  when  the  point  of  a scalpel  was 
rubbed  along  its  divided  surface,  and  possess- 
ing a linear  arrangement — the  fibres  being 
perpendicular  to  the  base ; 3.  a stratum  of 
much  softer  material,  of  yellowish  white  colour, 
lobulated,  and  somewhat  of  a fungous  aspect ; 
4.  a viscid  coating  of  ichor,  of  a brownish  grey 
tint.  These  layers,  more  closely  examined, 
presented  the  following  characters.  1.  With 
a common  lens,  a distinct  partition  of  the  cel- 
lular layer,  by  white  opaque  septa,  enclosing 
yellowish  and  more  transparent  matter  be- 
tween them,  was  plainly  discernible.  Under 
a microscope  of  150  powers,  a particle  of  this 
putative  normal  tissue  was  found  to  consist 
of  cells,  some  irregularly  shaped,  others  pen- 
tagonal, and  containing  a distinct  nucleus  with 
nuclear  corpuscules.  A number  of  minute 
bodies,  without  internal  cavity  (granules  of 
Midler)  floated  free ; in  one  part,  an  elon- 
gated mass,  with  exactly  the  appearance  of 
the  fibrous  matter  of  carcinoma  fasciculatum 
(see  PI.  I.  fig.  8),  presented  itself : it  had  the 
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transparent  character  of  that  product'.  2.  In 
the  fibrous  or  linear  part,  caudate  corpuscula, 
with  or  without  nuclei  and  nuclear  corpuscula, 
were  abundantly  seen,  and  presented  the  three 
varieties  of  arrangement  shown  in  PI.  I.  figs. 
4,  5,  6.  These  were  associated  with  cells  of 
the  description  frequently  referred  to.  3.  In 
this  layer,  a fibrillar  stroma,  of  the  kind  repre- 
sented in  PI.  I.  fig.  10,  constituted  a most  re- 
markable feature.  4.  In  the  ichor,  we  observed, 
in  addition  to  nuclear  cells,  curved  caudate 
corpuscules. 

The  most  common  seats  of  cutaneous  cancer, 
as  a primary  disease,  are  the  vicinity  of  the 
orifices  of  the  mucous  canals,  the  scalp,  and 
the  parts  of  generation  ; its  characters  are  the 
same  in  all  parts  of  the  body. 

The  scirrhous  excrescence  or  tubercle  of  the 
face  may  present  the  natural  tint  of  the  skin, 
or,  as  is  more  common,  a reddish  or  dirty 
grayish  hue,  without  any,  or  at  least  notable, 
thickening  of  the  cuticle  ; and  is  indurated, 
firm,  and  frequently  rests  upon  a broad  basis  : 
varicose  vessels  in  some  instances  ramify  over 
the  surface.  It  may  exist  in  this  state  for  a 
length  of  time,  even  for  years,  if  unirritated, 
without  being  productive  of  inconvenience  ; 
in  other  cases  it  is  the  seat  of  constant  pruri- 
tus, or  burning  heat  from  the  outset.  If  ex- 
cited, either  by  being  scratched,  or  injured  in 
shaving,  or  otherwise,  the  progress  of  these 
excrescences  becomes  more  active — they  in- 
crease in  size,  or,  if  the  summit  has  been  laid 
bare,  a thin  fluid  exudes,  which  forms  a scab  ; 
the  latter  is  generally  torn  away,  or  drops  off, 
and  re-forms,  while  the  ulcerative  process  ad- 
vances underneath.  An  ulcer,  at  first  super- 
ficial, but  ultimately  acquiring  an  excavated 
basis  and  elevated  edges,  exhibits  itself ; this 
eventually  spreads  in  all  directions,  preceded 
in  its  progress  by  carcinomatous  induration, 
and  constitutes  one  of  the  conditions  to  which 
the  term  noli  me  tangere  has  been  applied. 
Large  fungous  formations  sprout  upon  its  sur- 
face in  some  cases ; the  discharge  is  abundant 
always,  but  especially  so  under  these  circum- 
stances, and  copious  haemorrhage  is  not  very 
uncommon.  The  vast  destruction  of  parts, 
combined  with  the  partial  paralysis  produced 
by  the  implication  of  filaments  of  the  seventh 
pair,  disfigures  and  deforms  the  countenance 
in  a most  striking  manner.  Even  in  this  ad- 
vanced stage  of  the  disease  it  is  not  exceed- 
ingly uncommon  to  observe  a temporary 
amelioration  in  its  appearance,  and  a partial 
attempt  at  cicatrization,  with  formation  of 
small  florid  granulations.  In  some  instances, 

' This  shows  distinctly  that  the  germina  of  cancer 
(for  here  they  probably  extended  much  beyond  the 
part  examined,  which  almost  presented  the  grosser 
characters  of  the  disease,)  are  occasionally  left  behind 
in  tissue,  which  appears  at  the  time  of  operation,  to 
be  perfectly  healthy.  A remark  of  the  same  kind  has 
been  made  by  Gluge  : “ it  is  not  only,”  he  says,  “ in 
the  cnccphnloid  tissue  itself,  of  affected  organs,  that  its 
globules  arc  found ; they  are  also  to  be  discerned  in 
parts  apparently  healthy ; for  example,  in  portions  of 
enrcphaloid  lungs,  which  still  retain  the  property  of 
crepitating."  ( L' Institut , No.  191,  Jan.  4, 1837.) 


after  excoriation  has  occurred,  the  surface  of 
the  excrescence  becomes  finely  mammillated, 
acquiring  the  appearance  of  a mulberry  ( mori - 
form  cancer),  and  in  this  state  it  may  remain 
for  a long  period  before  the  establishment  of 
destructive  ulceration.  When  the  affection 
originates  in  scirrhous  induration  of  the  cutis, 
it  may  likewise  remain  for  years  without  ex- 
hibiting activity,  until  an  abrasion  or  fissure 
occurs  and  a crust  is  produced  ; the  course  of 
the  disease  is  henceforth  the  same  as  in  the 
former  case.  It  is  not  very  rare  for  successive 
crusts  to  form  without  the  separation  of  the 
more  superficial  having  preceded.  Large 
hard  grayish  concretions  are  thus  formed, 
sometimes  singularly  elongated,  and  twisted 
like  the  horn  of  a ram  ; they  present  trans- 
verse sulci,  corresponding  to  the  number  of 
layers  successively  deposited.  These  horny 
concretions  may  also  form  on  the  moriform 
variety.  The  ulterior  progress  of  these  cases 
is  the  same  as  of  the  former. 

The  constitutional  symptoms  are  in  general 
obscure,  until  ulceration  sets  in  ; indeed,  until 
the  occurrence  of  this  change,  the  health  of 
the  patient  does  not  commonly  suffer  in  any 
perceptible  degree.  They  are,  generally 
speaking,  less  marked  than  those  arising  from 
carcinoma  of  the  external  glandular  organs. 

M.  Rayer  confirms  the  statement  of  Scarpa 
respecting  the  scirrhous  nature  of  the  tissue 
of  these  excrescences.  Incised  lengthwise, 
and  examined  under  a lens,  says  the  former 
writer,  they  are  seen  to  consist  of  a “ lar- 
daceous”  tissue,  traversed  by  whitish  lines, 
and  analogous  in  colour  to  fibro-cartilages.  If 
softened  to  any  extent,  a whitish  matter  may 
be  pressed  out  of  them,  and  they  frequently 
contain  true  encephaloid  substance. — The 
same  pathologist  describes  some  anatomical 
varieties  of  the  disease.  His  melanic  variety 
we  believe  to  be  the  ordinary  cancerous  tissue 
tinged  with  black  colouring  matter.  Leucoid 
cancer  is  distinguished  by  the  milky  white 
colour  of  the  excrescences ; some  of  these 
are  flat,  and  depressed  in  the  centre  ; promi- 
nent at  the  edge,  which  is  covered  with 
vascular  ramifications  : others  are  rounded, 
and  vascular  in  the  centre,  while  their  circum- 
ference is  of  a milky-white  colour.  Under 
the  magnifier  they  appear  to  be  formed 
of  hypertrophous  chorion,  infiltrated  with  a 
milky  fluid.  Like  the  melanic  variety,  they 
seem  to  indicate  d cancerous  diathesis.  Mol- 
lusciform  cancer  is  distinguished  by  the  flatness 
or  slightly-rounded  elevation  of  its  tubercles 
in  the  centre  ; they  are  of  the  same  colour  as 
the  skin  ; their  surface  is  wrinkled,  and  in  the 
largest  tubercles,  the  furrows  are  concentric. 
Their  component  tissue  is  true  scirrhus.  M. 
Rayer  also  describes  encephaloid  growths  of 
the  skin,  but  in  the  example  given  of  this  form 
of  the  disease,  the  morbid  formation  appears 
rather  to  have  originated  in  the  subcutaneous 
cellular  membrane.  This  species  of  cancerous 
matter,  however,  as  has  already  been  men- 
tioned, is  sometimes  produced  in  cutaneous 
nsevi  and  erectile  formations. 
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Cancerous  disease  of  the  skin  may  be  dis- 
tinguished from  analogous  affections,  before 
and  after  ulceration,  by  the  following  circum- 
stances, as  pointed  out  by  M.  Rayer.  1.  The 
tubercles  of  lupus,  of  Greek  elephantiasis,  and 
of  certain  forms  of  syphilis,  are  almost  always 
indolent ; those  of  cancer,  sooner  or  later  be- 
come the  seat  of  lancinating  pain.  Lupus 
exedens  scarcely  ever  appears  in  persons  past 
the  prime  of  life  ; this  is,  on  the  contrary,  pre- 
cisely the  period  at  which  cutaneous  cancer 
commonly  originates.  Phagedenic  cancer  com- 
mences by  a single  excrescence,  in  lupus  exe- 
dens there  are  usually  several  ; — in  lupus  non- 
exedens  there  are  almost  invariably  a con- 
siderable number.  Cancerous  ulceration  is 
often  attended  with  considerable  swelling  of 
the  soft  parts,  and  the  neighbouring  vessels 
are  dilated  and  varicose  ; these  sores  are  be- 
sides made  worse  by  the  application  of  escha- 
rotics.  When  the  nose  is  the  part  affected, 
the  bones  also  suffer,  and  exhibit  alterations 
characteristic  of  cancer  ; cancerous  sores  dis- 
charge plentifully,  instead  of  being  covered 
with  thick  dry  scabs  like  those  of  lupus.  The 
ulcers  of  lupus,  of  Greek  elephantiasis,  and  of 
syphilis,  do  not  occasion  pain  like  those  of 
cancer.  (See  Lupus.)  But,  as  has  been  re- 
marked by  numerous  observers,  ulcers  are  oc- 
casionally met  with  which  present  many  of 
the  characteristics  of  cancerous  sores,  and  are 
perhaps  only  distinguishable,  clinically  speak- 
ing, from  these  by  the  rapid  recovery  which 
sometimes  follows  the  removal  of  a hitherto 
undiscovered  cause  of  irritation.  Common 
warts  are  characterized  by  the  thickening  of 
the  cuticle  which  is  almost  always  present,  and 
by  the  cleft  appearance  of  their  surface  ; they 
never  ulcerate  spontaneously.  Mollusciform 
cancer  cannot  well  be  distinguished  from  mol- 
luscum,  unless  when  symptoms  or  other  altera- 
tions of  unequivocally  cancerous  character  co- 
exist. An  interesting  example  of  the  diffi- 
culty which  may  arise  in  the  diagnosis,  has 
been  published  by  Dr.  A.  T.  Thompson’. 

The  attempt  to  discuss  cancerous  excres- 
cences is  utterly  vain.  As  a late  testimony 
to  the  correctness  of  this  statement,  we  may 
cite  the  fact,  that  M.  Rayer  applied  forty 
leeches  round  one  small  and  recent  cutaneous 
tubercle,  without  producing  the  smallest  effect 
on  it : the  patient  dying,  the  growth  was  found 
to  contain  encephaloid  matter. 

The  true  remedy  is  ablation,  and  the  earlier 
it  is  performed  the  better.  After  the  occur- 
rence of  ulceration,  so  long  as  the  sore  and  its 
scirrhous  basis  remain  superficial,  excision  may 
be  practised,  and  is  decidedly  preferable  to 
cauterization.  When  the  disease  has  destroyed 
the  tissues  widely  and  deeply,  extirpation  with 
the  knife  is  impossible  ; and  all  attempts  to 
remove  it  with  escharotics  have  no  other 
effect  than  to  add  new  virulence  to  the  pro- 
cess of  destruction.  Under  these  circumstances 
we  are  reduced  to  palliative  treatment2. 

' Lancet,  Oct. ‘27,  1838,  j>.  177. 

2 Rayer,  Diseases  of  the  Skin,  translated  bv  Willis 
Loud.  1835. 


II.  Subcutaneous  Cellular  Tissue. 

The  subcutaneous  cellular  tissue  of  the 
trunk  and  extremities  is  one  of  the  most  com- 
mon seats  of  encephaloid  ; but  is  rarely,  if 
ever,  observed  to  give  primary  origin  to  scir- 
rhus.  What  has  been  said  respecting  the 
mode  of  growth,  symptoms,  termination,  and 
treatment  of  encephaloid  tumours  generally  is 
perfectly  applicable  to  the  disease  in  this  situ- 
ation. It  will  therefore  be  only  necessary  here 
briefly  to  recapitulate  their  characters. 

For  practical  purposes  it  may  be  well  to 
consider  the  progress  of  the  diseased  forma- 
tion as  divisible  into  three  stages,  which  cor- 
respond with  physiological  changes  in  its  sub- 
stance. 1.  The  tumour  varies  in  size  when 
first  detected  by  the  patient,  sometimes  not 
exceeding,  at  this  period,  that  of  a pea1  or  of 
a marble  ; in  other  instances  it  attains  much 
greater  bulk  before  it  excites  attention.  At 
this  stage,  though  firm,  it  possesses  a certain 
share  of  elasticity  ; it  is  moveable,  rather  dis- 
tinctly circumscribed,  smooth  and  even  on  its 
surface,  and  of  equal  firmness  in  every  part  of 
its  extent ; the  investing  skin  presents  its 
natural  thickness,  suppleness,  and  elasticity  ; 
little,  if  any,  pain  is  complained  of ; the  patient 
is  sometimes  even  unconscious  of  the  exist- 
ence of  the  foreign  growth,  which  may  also 
be  handled  firmly  without  exciting  uneasiness. 
2.  After  a variable  time  the  tumour  begins  to 
increase  in  size  in  a marked  manner  and  some- 
times with  extraordinary  rapidity  ; it  loses  its 
smooth  and  even  surface,  becomes  irregularly 
lobulated,  exhibiting  in  some  parts  consider- 
able projection  almost  amounting  to  pointing, 
accompanied  with  a softness  which  conveys  a 
sensation  resembling  that  of  fluctuation  ; while 
in  other  parts  this  is  much  less  marked,  and 
elsewhere  the  original  firmness  of  the  growth  is 
still  preserved.  The  skin,  still  moveable  on 
the  surface  of  the  tumour  (which  itself  grows 
immoveable  from  spreading  among  the  muscles 
and  subjacent  parts),  becomes  evidently  at- 
tenuated, in  some  cases  to  such  a degree  as 
to  resemble  mere  cuticle,  while  it  assumes  a 
livid  or  yellowish  red  colour,  especially  at 
the  most  prominent  parts  ; the  superficial  veins 
enlarge.  Severe  pain,  frequently  of  the  lan- 
cinating kind,  is  commonly  felt  at  this  period, 
and  the  part  is  often  exceedingly  tender  to 
the  touch.  Sometimes  increase  of  tempera- 
ture is  observed  on  the  surface,  but  this  is  to 
be  taken  as  evidence  probably  of  a sub-inflam- 
matory state  of  the  integuments.  3.  The  skin 
at  length  gives  way  at  one  or  more  prominent 
points,  a thin  serous  fluid  with  more  or  less 
blood  exudes  from  the  openings,  and  fungous 
masses  spring  from  these  within  a brief  period 
— it  may  be  a few  hours — after  perforation  ; 
the  destruction  of  the  skin  advances,  and  the 
phenomena  which  have  led  to  the  invention 
of  the  term  fungus  haematodes  proceed  in  the 
manner  already  described. 

It  is  important  to  remember  that  pain  may 

' Waldrop,  Travers,  ice. 
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be  the  first  symptom  ; the  patient  is  some- 
times led  to  seek  advice  for  this,  before  the  least 
swelling’  is  to  be  detected,  in  a situation  where 
an  encephaloid  growth  afterwards  advances 
with  rapidity*.  The  discovery  of  the  tumour 
may  or  may  not  have  been  preceded  by  an 
impaired  state  of  the  general  health. 

The  characters  of  encephaloid  growths  dur- 
ing the  two  latter  stages  are  marked  and  pe- 
culiar ; during  the  third  an  error  of  diagnosis 
is  with  ordinary  attention  impossible  ; during 
the  second,  unless  some  peculiar  circumstances 
combine  to  mislead  the  observer,  it  is  difficult 
to  mistake  the  nature  of  the  tumour  ; during 
the  first — and  the  characters  attributed  to  this 
may  exist  for  some  time  after  the  new  formation 
has  acquired  considerable  bulk — no  small  diffi- 
culty is  sometimes  experienced  in  deciding  on 
its  nature  : if  it  give  rise  to  no  constitutional 
suffering  this  difficulty  may  be  insurmountable, 
until  the  ulterior  progress  of  the  affection 
shall  have  been  watched  ; a fact  which  proves 
the  necessity  of  caution  in  the  prognosis  of 
incipient  tumours.  The  nature  of  the  tumour 
being  ascertained,  its  limits  and  original  seat 
require  to  be  made  out.  Careful  examination 
both  of  the  growth  itself  and  of  the  adjoining 
vessels  and  nerves  is  essential  for  this  pur- 
pose ; the  commemorative  symptoms,  also,  will 
throw  light  on  its  original  site,  and  the  latter 
in  turn  clear  up  the  question  of  its  existing 
relations.  If  the  disease  originate  under  a 
fascia  there  is  more  than  ordinary  density  and 
resistance.  Encephaloid  cancer,  springing  from 
the  substance  of  the  bones  of  a ltmb,  “ begins 
in  general  enlargement  of  the  limb  in  the 
part  opposite  to  the  seat  of  the  complaint  and 
to  a considerable  extent  around  it if  in  the 
subperiosteal  cellular  membrane  “the  gene- 
ral swelling  of  the  limb  is  less,  and  the  parti- 
cular tumour  more  prominent  ” than  when  it 
has  a truly  osseous  origin1 2.  But  to  pursue 
this  subject  further  would  be  to  encroach  on 
the  article  Tumour. 

If  the  growth  be  situated  in  such  manner 
as  to  admit  of  being  completely  excised  along 
with  a thick  layer  of  sound  tissue,  this  may  be 
done;  if  not,  the  limb  affected  may  be  ampu- 
tated ; if  seated  where  there  is  a doubt  re- 
specting its  limits  (as  is  often  the  case  in  the 
neck)  and  where  amputation  is  inapplicable, 
instrumental  interference  of  any  kind  will  only 
hasten  the  patient’s  destruction. 

III.  Muscles. 

Encephaloid  tumours  originate  in  the  cellu- 
lar membrane  separating  the  fasciculi  of  mus- 
cular fibres,  but  they  acquire  no  peculiarity 
from  their  situation,  and  follow  the  same 
course  as  subcutaneous  growths. 

IV.  Subcutaneous  Glandular  Parts. 

1.  Non-secreting,  (a.)  Lymphatic  Glands. 
— Primary  carcinoma  of  the  lymphatic  glands, 
of  most  common  occurrence  in  the  groin,  ax- 

1 Travers,  Op.  cit.  vol.  xvii.  p.  394. 

2 A.  Cooper,  Surg.  Essays,  Part  i.  p.  194. 
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ilia,  and  neck,  is  generally  of  the  scirrhous 
species.  In  the  early  stages  it  may  be  undis- 
tinguishable  from  chronic  induration  and  hy- 
pertrophy ; the  ineflicacy  of  treatment  of  any 
kind  being  in  some  instances  the  first  circum- 
stance which  excites  a suspicion  of  the  nature 
of  the  case.  After  having  been  for  a certain 
time  smooth  and  even,  the  enlarged  gland 
becomes  knotty.  The  subsequent  progress  of 
the  disease  is  that  observed  in  scirrhus  of  the 
mamma,  but  ulceration  is  more  slow  to  occur  ; 
and  in  many  cases  a sort  of  excoriation  of  the 
investing  skin  attended  with  ichorous  dis- 
charge, and  alternately  healing  and  opening 
afresh  continues  for  a length  of  time.  Of  this 
mode  of  progress  of  the  disease  an  excellent 
example  is  contained  in  Mr.  Travers’  Essay 
(Op.  cit.  vol.  xvii.  p.  3(i5.) 

Encephaloid  disease  more  rarely  originates 
in  these  structures.  One  of  the  most  remark- 
able cases  of  this  kind  on  record,  in  which 
both  the  external  and  internal  glands  were 
affected,  was  observed  by  Dr.  Carswell  at  the 
Hopital  St.  Louis,  and  has  been  published  by 
Dr.  Hodgkin*.  The  spleen  and  tonsils  were 
the  only  other  parts  diseased  in  the  same 
manner.  A somewhat  similar  case  is  related 
by  Mr.  Wardrop  (p.  157).  These  are  deci- 
dedly unfavourable  cases  for  operation. 

(b.)  Thyroid  Gland.- — Unless  as  a com- 
plication of  pre-existing  encysted  disease  or 
other  form  of  bronchocele,  cancer  of  the  thy- 
roid gland  is  singularly  rare.  Under  the  for- 
mer circumstances  scirrhus  is  the  species  in 
which  the  disease  most  commonly  exhibits 
itself. 

The  case  recorded  by  Velpeau,  and  already 
frequently  alluded  to,  furnishes  an  excellent 
example  of  carcinoma  of  this  structure,  per- 
fectly independent  of  adjoining  cancer  or  of 
any  preformed  disease  in  the  part  itself. 
“ The  thyroid  gland  contained  about  a dozen 
cancers,  all  perfectly  round,  dense,  elastic,  and 
of  a slightly  yellowish  white  colour.  The 
section  of  these  presented  a blueish  tint,  and 
when  cut  into  slices  the  transparence,  charac- 
teristic of  scirrhous  tissue,  became  apparent. 
The  largest  of  them  equalled  a pigeon’s  egg 
in  size,  the  smallest  was  less  than  a pea  in 
bulk.  All  of  them  were  easily  separated  from 
the  substance  of  the  gland  (which  was  itself 
perfectly  healthy)  and  were  simply  in  a state 
of  contiguity  with  it2.’’ 

Scirrhus  of  the  thyroid  gland  is  distinguish- 
ed, according  to  Bayle,  from  ordinary  bron- 
chocele by  its  greater  hardness  and  more 
uniform  consistence  in  all  its  parts.  It  rarely 
presents  that  regularity  of  form  which  goitres 
almost  always  retain  ; if  it  be  lobulated,  its 
lobes  are  much  less  distinct  than  those  of  the 
latter  disease.  It  may  affect  the  entire  gland 
or  only  one  of  its  divisions. 

The  same  observer  acknowledges  the  im- 
possibility of  ascertaining  with  certainty,  dur- 
ing the  life  of  the  patient,  whether  an  indo- 

' Med.  Chir.  Trans,  vol.  xvii.  p.  90. 

2 Cas  Remanjuable,  & c.  p.  40. 
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lent  bronchocele  Joes  or  does  not  contain 
some  portions  of  scirrhus  or  encephaloid  ; 
but  the  absence  of  these  diseased  formations 
from  other  organs  is  a presumption  against 
their  existence  in  the  thyroid  gland. 

The  operations  which  may  be  undertaken 
for  the  extirpation  of  a cancerous  thyroid 
gland  are  described  in  the  article  Goitre. 

(c.)  Thymus. — The  language  of  some  of  the 
older  writers  would  lead  us  to  suppose  that 
carcinoma  of  the  thymus  is  far  from  uncom- 
mon. Halier'  affirms  that  this  organ  “ fre- 
quently becomes  enlarged  and  affected  with 
scirrhus,  along  with  the  conglobate  glands  ,” 
that  it  “ passes  into  a state  of  scirrhus,  as  he 
and  others  have  seen2.”  Haugsted3  justly 
concludes,  that  where  no  description  is  given 
of  the  affected  parts,  the  accuracy  of  such 
phrases  may  be  questioned  : it  is  more  than 
probable,  indeed,  that  Haller  simply  meant  to 
describe  induration  in  using  the  term.  Lieu- 
taud4  is  sometimes  more  precise  in  his  descrip- 
tion of  the  “ scirrhous  thymus,”  and  in  these 
instances  the  affection  appears  to  have  been 
of  tuberculous  character.  The  characters  of 
cancer  of  this  organ — for  though  beyond  doubt 
it  can  rarely,  judging  from  the  poverty  of 
modern  observations  on  the  subject,  be  the 
seat  of  the  disease,  yet  there  is  no  reason  to 
suppose  it  exempt  from  it — remain  to  be 
investigated. 

2.  Secreting,  (a.)  Mamma. — Carcinoma 
of  the  breast  either  occurs  as  a tumour  not 
intimately  involving  the  tissue  of  the  gland 
in  its  early  stage,  superimposed,  as  it  were,  on 
the  surface  of  the  organ  and  seated  among 
the  adipose  matter  investing  it ; in  which 
case  the  adjoining  cellular  membrane  often 
furnishes  a very  distinct  pseudo-cyst  : or  the 
carcinomatous  matter  is  infiltrated  in  the 
substance  of  the  organ. 

When  occurring  in  the  first  and  much  the 
more  common  form,  the  disease  commences 
by  a small  induration,  rounded,  circumscribed, 
rolling  under  the  fingers,  perhaps  most  fre- 
quently seated  in  the  axillary  portion  of  the 
gland,  giving  rise  to  no  p^in,  and  productive 
of  no  real  inconvenience.  As  it  advances  in 
growth,  the  surface  becomes  irregular  and 
knotted,  the  tumour  loses  its  mobility  from 
the  spread  of  the  disease  to  the  tissue  of  the 
gland,  the  occurrence  of  engorgement  in  the 
cellular  membrane,  or  the  contraction  of  ad- 
hesions with  the  skin.  At  this  period  the 
characters  of  this  form  of  the  affection  re- 
semble those  belonging  to  the  infiltrated 
variety  from  its  earliest  development,  as  far 
as  the  substance  of  the  mamma  is  concerned. 
In  the  infiltrated  form  the  carcinomatous 
matter  affects  the  glandular  structure  from 
the  first,  increases  the  weight,  density,  and 

' Opusc.  Pathol.  Ohs.  45. 

2 El.  Physiol,  t.  iii.p.  119. 

a Thymi  in  Homine  ac  per  seriem  Animalium,  De- 
script. Anat.  Pathol,  et  Physiol.  Icon.  34,  illustrat. 
Hufnhe,  1832. 

4 Hist.  Anat.  Med.  t.  ii.  pp.  118,  851,  p.  90.  Obs. 
761,  763. 


size  of  the  organ,  and  never  constitutes  a 
distinctly  superadded  tumour. 

The  morbid  mass,  which  was  at  first  sunk 
in  the  general  adipose  and  cellular  substance 
of  the  breast,  gradually  becomes  prominent ; 
the  adhering  skin,  having  first  grown  more 
shining  and  white  than  natural,  acquires  a 
reddish  or  livid  colour,  generally  mottled  ; 
the  veins  of  the  surface  become  enlarged  and 
varicose ; the  nipple  loses  its  prominence, 
and  ends  by  sinking  more  or  less  deeply 
below  the  level  of  the  surrounding  skin, 
which  is  distinctly  furrowed  or  puckered. 
The  mechanism  of  this  subsidence  of  the 
nipple  differs  in  various  cases  : it  may  either 
depend  on  irregular  adhesion  of  the  mamma 
to  the  skin  ; on  the  traction  exercised  on 
the  part  by  the  obliterated  and  contracted 
galactophorous  tubes ; on  atrophy  of  the 
proper  structure  of  the  gland  ; on  thickening 
of  the  skin  surrounding  the  nipple  (here  it  is 
only  apparent)  ; or  on  carcinomatous  infiltra- 
tion of  the  latter  part  itself.  In  a variable 
point  of  the  mass,  sometimes  before,  but 
generally  after  certain  evidences  of  internal 
softening  in  the  tumour  have  occurred,  the 
skin  corresponding  to  the  most  elevated  part 
undergoes  the  series  of  changes  elsewhere 
described,  and  at  last  gives  way.  A serous 
fluid  is  at  first  discharged  through  the  result- 
ing fissure  ; the  latter  exhibits  the  character- 
istic progressive  changes,  ulceration  spreads, 
soft  or  hard  vegetations  form  on  the  ulcer, 
haemorrhage  and  the  usual  phenomena  of  can- 
cerous destruction  succeed  with  greater  or 
less  regularity  and  frequency.  The  affection 
of  the  lymphatic  system  follows  here  its  usual 
course  ; the  glands  of  the  axillary  and  supra- 
clavicular regions  suffer  most  considerably, 
and  the  obstruction  to  the  circulation  of  the 
contents  of  the  lymphatic  vessels  leads  to 
extensive  swelling  of  the  hand,  fore,  and 
upper  arm.  This  osdema  may  in  advanced 
cases  become  of  the  hard  kind  with  promi- 
nence of  the  cutaneous  papillae,-  and  simulate 
a state  of  elephantiasis.  It  is  sometimes 
complicated  with  frequent  attabks  of  erysipe- 
las, each  of  which  permanently  increases  the 
size  and  hardness  of  the  limb.  This  condition 
may  form  the  chief  source  of  suffering,  and 
exercise  all  the  endurance  of  the  patient  and 
ingenuity  of  the  medical  attendant.  In  these 
extreme  cases  M.  Cruveilhier  has  discovered 
complete  obliteration  of  the  superficial  and 
deep  seated  veins  of  the  axilla.  The  oedema 
may  extend  to  the  trunk  and  lower  extremity. 

The  local  symptoms  present  here  no  par- 
ticular characters  : yet  the  suffering  is  perhaps 
more  than  usually  severe  in  this  organ.  The 
period  of  the  first  occurrence  of  pain  is  very 
variable  ; the  patient  is  said  to  feel  worse 
before  each  catamenial  period,  but  this  is  far 
from  being  of  uniform  occurrence.  The 
discharge  of  a small  quantity  of  blood  or  sero- 
sanguineous  fluid  by  the  nipple  is  sometimes, 
as  already  noted,  a symptom  of  early  occur- 
rence, and  may  be  useful  in  a diagnostic 
point  of  view. 
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The  cachexia  commonly  exhibits  itself  in 
an  intense  degree,  and  the  patient,  who  has 
usually  suffered  from  thoracic  symptoms,  such 
as  cough,  oppression, and  dyspnoea,  sinks  at  last, 
death  being  not  uncommonly  accelerated  by  in- 
flammatory effusion  into  the  pleura,  or  simple 
hydrothorax,  accompanied  with  more  or  less 
pulmonary  oedema,  and  with  or  without  cancer- 
ous patches  under  the  pleura1.  Aged  subjects, 
who  die  from  causes  independent  of  their 
cancer,  frequently  go  off  in  an  attack  of  senile 
pneumonia ; the  latent  character  of  inflam- 
matory affections  in  old  persons  points  to 
the  necessity  of  ascertaining  the  physical 
state  of  the  chest  in  such  cancerous  subjects, 
when  the  least  suspicion  of  pectoral  disease 
arises.  According  to  Bayle,  leucorrhcea  of 
fetid  character  is  a very  uniform  attendant  on 
the  closing  stage,  and  does  not  necessarily 
depend  on  structural  disease  of  the  uterus ; 
this  is  also  true  of  the  pain  in  the  loins  occa- 
sionally observed  in  the  course  of  mammary 
cancer.  Severe  suffering  is  sometimes  expe- 
rienced in  the  back  between  the  shoulders  ; 
this  has  been  found  by  Sir  A.  Cooper  to 
depend  on  carcinoma  of  the  vertebrae.  In  a 
case  of  scirrhus  of  the  breast  observed  by  Sir 
B.  Brodie  sudden  paralysis  of  the  inferior 
extremities  occurred  two  months  before  death. 
On  post-mortem  examination  several  of  the 
dorsal  vertebrae  were  found  to  have  been 
converted  into  cancerous  matter,  and  the 
lower  portion  of  the  theca  vertebralis  was  filled 
with  a serous  fluid.  The  state  of  the  spinal 
medulla  however,  is  not  mentioned2.  In  the 
majority  of  cases  death  occurs  before  the 
total  destruction  of  the  mamma ; in  others  the 
ulcer  extends  from  the  axilla  to  the  lower 
border  of  the  pectoralis,  while  its  basis  is 
formed  of  the  thickened  pleura  and  ribs. 
These  bones  are  sometimes  cancerous,  though 
the  intervening  muscles  continue  sound. 

Scirrhus  is  incomparably  the  most  frequent 
species  of  primary  cancer  in  the  breast. 
Encephaloid,  however,  sometimes  occurs, 
either  of  the  solanoid  or  true  cerebriform  va- 
rieties, or  of  both  combined,  the  former  form- 
ing the  basis  from  which  the  latter  springs  ; 
or  the  morbid  growth  originates  in  the  wall  of 
a simple  or  multilocular  cyst  with  fluid  con- 
tents, and  assumes  a phylloid,  pedunculated, 
or  irregularly  tuberiform  shape.  The  latter 
is  regarded  by  Mr.  Travers  “ as  the  primitive 
form  of  medullary  cancer,  when  it  appears  in 
the  region  of  the  mamma but  this  opinion 
is  at  variance  with  the  experience  of  others. 
Colloid  is  occasionally  witnessed  in  this  situa- 
tion ; in  the  majority  of  instances  forming 
part  of  a composite  tumour. 

Deposition  of  scirrhus  in  the  infiltrated 
form  may  commence  in  either  of  the  com- 
ponent tissues  of  the  gland.  M.  Velpeau 

1 In  a singular  case,  related  by  Cruveilhier,  the  oc- 
currence of  pleurisy,  acting  like  a counter-irritant, 
appears  to  have  retarded  the  progress  of  the  cancer, 
though  it  proved  itself,  eventually,  the  cause  of  death. 
Vide  Livr.  xxxi. 

a On  Pis.  of  Joints,  Ed.  3.  p.  233. 


655 

establishes  three  varieties  of  the  disease,  ac- 
cording to  the  tissue  primarily  affected.  In 
the  ramose  variety  the  morbid  action  ori- 
ginates in  the  cellular  laminae  dividing  the 
lobes  of  the  gland  ; an  unequal,  hard,  ill  cir- 
cumscribed tumour,  which  terminates  insen- 
sensibly  in  radiating  indurated  bands  among 
the  adjoining  cellular  membrane,  is  the  result. 
In  these  cases  it  is  almost  impossible  to  assign 
accurate  limits  to  the  disease,  as  the  bands  in 
question  extend  sometimes  even  to  the  axilla 
or  twist  under  the  border  of  the  pectoralis 
major;  the  importance  of  tracing  them  to 
their  apparent  termination  in  extirpating  the 
disease  has  justly  been  insisted  on  by  a num-  - 
ber  of  writers.  The  true  glandular  variety 
(the  granulated  scirrhus  of  Mr.  Travers?) 
commences  by  the  lobules  of  the  gland. 
Here  the  tumour  is  knotted,  wrinkled  on  the 
surface,  moveable,  tolerably  well  circum- 
scribed, and  firm.  The  form  referred  to  by 
Mr.  Travers  is  stated  to  occur  most  fre- 
quently at  the  axillary  border  of  the  organ, 
and  may  attain  a large  size,  mainly  because 
most  commonly  developed  in  full-breasted 
women.  In  the  third  variety,  the  lactiferous 
ducts  are  the  chief  seat  of  the  disease.  In 
four  or  five  cases  of  this  kind  examined  by 
M.  Velpeau  the  tumour  was  flattened  from 
before  backwards,  not  very  painful,  half  as 
large  as  an  ostrich’s  egg,  slightly  tuberculated, 
and  non-adherent.  On  section  it  was  found 
to  consist  of  ordinary  scirrhus,  speckled  with 
small  spots  like  granite,  and  presenting  a 
number  of  minute  open  orifices,  filled  with 
caseous  matter.  This  appears  to  be  Mr. 
Travers’  spiculated  scirrhus,  which  is  seated 
“ chiefly  among  the  tubes  and  towards  the 
nipple.”  It  is  hardly  necessary  to  add,  that 
with  the  progress  of  the  disease  these  dis- 
tinctions, founded  on  the  tissue  affected, 
are  lost,  as  the  entire  structure  becomes 
involved.  Mr.  Travers  well  remarks,  that  as 
such  characters  are  not  dependent  on  the 
nature  of  the  disease,  but  the  anatomical  con- 
stitution of  the  organ,  they  may  exist  in 
other  species  of  growth. 

In  some  cases  the  course  of  the  dis- 
ease in  respect  of  the  skin  is  not  such  as  we 
have  represented  it.  This  membrane  ap- 
pears occasionally  to  undergo  the  cancerous 
transformation  coevally  with,  and  as  it  were 
independently  of,  the  subjacent  tissues  ; or, 
as  Mr.  Travers,  Begin,  Cruveilhier,  and 
others  have  observed,  the  disease  in  rare 
instances  actually  commences  with  the  skin. 
The  natural  suppleness,  elasticity,  and  colour 
of  this  tissue  are  lost,  it  acquires  a dusky 
brownish  hue  and  coriaceous  hardness,  be- 
comes at  a variable  period  studded  with  miliary 
pisiform  scirrhous  excrescences  (most  com- 
monly of  the  leucoid  and  mollusciform  va- 
ricties  according  to  Rayer)  which  successively 
undergo  superficial  abrasion ; these  minute 
ulcerations  extend,  become  continuous,  and 
form  a single  wide-spread  ulcer.  This  variety 
may  commence  in  the  nipple. 

The  atrophous  and  hypertrophous  forms 
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of  scirrhus  are  both  observed  in  the  mamma. 
The  former  is  most  common  in  subjects  of 
advanced  age  ; its  progress  is  usually  slow. 
M.  Cruveilhier  relates  a case  showing  the 
extreme  degree  to  which  the  atrophy  may 
advance ; here  the  skin,  cellular  tissue, 
mamma,  and  a stratum  of  the  pectoralis  were 
converted  into  a stony  mass  only  half  an  inch 
thick. 

Cancer  is  very  commonly  confined  to  one 
breast,  the  left  being  somewhat  the  more  fre- 
quent sufferer  ; in  cases  where  both  organs  are 
affected,  the  disease  attacks  one  consecutively 
to  the  other  ; we  do  not  recollect  to  have 
seen  or  read  of  an  instance  of  the  disease 
commencing  in  both  simultaneously.  Some- 
times the  two  breasts  are  connected  by  in- 
durated absorbents,  or  a chain  of  small  cuta- 
neous scirrhi. 

The  question  of  the  causes  of  mammary 
cancer  merges  in  that  of  the  etiology  of  the 
disease  in  general.  It  is  said  to  be  more 
frequent  in  women  who  have  not  borne  chil- 
dren, whether  married  or  single,  than  in 
mothers,  and  its  evolution  connected  w'ith 
the  disappearance  of  the  catamenia  : the  for- 
mer proposition  requires  stronger  proof  than 
has  yet  been  given,  before  it  becomes  entitled 
to  general  confidence  ; of  the  latter  we  have 
already  spoken. 

Cancer  of  this  organ  is  almost  peculiar  to 
the  female  sex ; occasionally,  however,  it 
occurs  in  males,  and  appears  in  them  to 
follow  the  same  course  as  in  women.  It 
originates  either  in  the  nipple  or  its  immediate 
vicinity.  Mr.  Travers  relates  the  case  of  a 
w'aggoner,  aged  58,  in  whom  the  disease,  first 
perceived  as  a lump  the  size  of  a marble 
in  the  left  breast,  acquired  in  the  course  of 
three  years  the  dimensions  of  a pullet’s  egg, 
and  proved  fatal  ("there  was  similar  deposi- 
tion in  the  lungs)  in  the  course  of  forty 
months.  Cruveilhier  refers  to  a mammary 
tumour  successfully  removed  from  the  breast 
of  a carter  aged  70. 

We  have  no  statistical  documents  to  de- 
cide with  precision  the  period  of  greatest 
frequency  of  the  disease  or  the  influence 
of  age  on  its  production.  Although  Mr. 
Carmichael  has  seen  scirrhus  of  both  mamma? 
in  a child  aged  12,  and  Everard  Home  relates 
an  instance  in  which  it  commenced  at  the 
age  of  15,  its  occurrence  before  thirty  is  ex- 
tremely uncommon  ; persons  of  the  most 
advanced  age  are  not  exempt  from  the 
chance  of  its  development.  Sir  A.  Cooper 
has  seen  it  in  an  individual  aged  86,  and  Cru- 
veilhicr  maintains  that  such  facts  are  of  al- 
most too  frequent  occurrence  to  be  looked  on 
as  exceptional.  Mammary  encephaloid  of  the 
most  acute  character  has  been  witnessed  at 
the  age  of  82. 

Scirrhus  of  the  breast  is,  according  to  Sir 
A.  Cooper,  from  two  to  three  years  in 
growth,  and  from  six  months  to  two  years 
in  destroying  life  after  it  has  reached  its 
acme.  When  occurring  in  advanced  age  its 
progress  is  ordinarily  slower : and  to  the 
12 


remarkable  exceptions  sometimes  met  with 
we  have  already'  adverted.  Mr.  Travers  aud 
others  affirm  that  the  advance  of  the  disease 
is  retarded  by  utero-gestation.  Velpeau  es- 
timates the  mean  duration  of  encephaloid  of 
this  organ  at  from  six  to  twelve  months. 

Although  no  single  character  suffices  to 
distinguish  a scirrhous  tumour  from  certain 
other  diseases  to  which  the  mamma  is  liable, 
yet  a combination  of  the  signs  we  have  de- 
scribed will  usually  ensure  tolerable  certainty 
of  diagnosis.  If  a hard,  moveable,  indolent 
tumour,  of  small  size,  insensible  under  imme- 
diate pressure,  but  becoming  painful  a short 
while  after  manipulation,  has  existed  in  the 
breast  of  a female,  aged  thirty  or  upwards,  for 
a certain  period — say  from  six  months  to  a 
year — the  probability  is  strongly'  in  favour  of 
its  being  cancerous  : this  probability  will 
amount  to  positive  certainty,  if  either  pre- 
viously to,  or  at  the  end  of,  this  period, 
lancinating  pains  alternating  with  perfect 
freedom  from  suffering  supervene,  and  the 
disease  resist  local  antiphlogistic  and  discu- 
tient  measures.  The  state  of  the  constitu- 
tion will  in  general  facilitate  the  diagnosis  ; 
but  too  much  stress  may  very  easily'  be  laid 
on  the  absence  of  general  disturbance.  We 
have  seen  tumours,  of  which  the  truly 
scirrhous  character  was  anatomically  demon- 
strated, removed  from  women  whose  general 
health  was  excellent ; and  it  has  been  remarked 
by  a close  observer,  Bayle,  that  women  some- 
times become  apparently  even  healthier  than 
before  during  the  incipient  stage  of  mammary 
cancer.  The  signs  of  encephaloid  growth 
in  the  breast,  if  combined  in  any  number,  can 
rarely  mislead.  The  diseases  with  which  the 
two  species  of  cancer  are  here  most  likely 
to  be  confounded,  are  local  or  general  hyper- 
trophy or  fibrous  tumour  in  the  case  of 
scirrhus,  and  multilocular  encysted  forma- 
tions in  that  of  encephaloid.  The  whole 
subject  of  the  differential  diagnosis  of  mam- 
mary affections  will  be  found  treated  of  in  the 
article  Mamma. 

The  general  principles  we  have  laid  down 
respecting  the  prognosis  and  treatment  of 
cancer,  the  propriety  of  and  period  fittest  for 
operating,  are  strictly  applicable  to  the  dis- 
ease in  the  breast.  Enlargement  of  the 
axillary  glands  forms,  according  to  Sir  A. 
Cooper,  Velpeau,  and  others,  a positive 
contra-indication  to  the  use  of  the  knife : 
the  fact  of  such  enlargement  diminishes 
seriously  the  chances  of  ultimate  success,  but 
general  experience  proves  that  what  we  have 
already  said  on  this  point  applies  to  the 
mamma.  The  existence  of  retraction  of  the 
nipple  diminishes  still  further  the  proba- 
ble utility  of  extirpation  ; and  the  operation 
is  inadmissible  if  there  be  active  disease  of 
the  pleura  or  lungs.  It  is  almost  unnecessary 
to  add,  that  the  ramose  variety  is  less  fa- 
vourable than  the  tuberiform  or  glandular  for 
operation.  Sir  A.  Cooper  thinks  that  scir- 
rhus does  not  return  in  one  fourth  of  the 
cases  of  removal ; Mr.  Warren  that  one  case 
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in  three  is  cured  ; Mr.  Travers  that  perma- 
nent recovery  “generally  ” ensues  when  the 
disease  is  removed  before  the  supervention  of 
pain  : to  the  extreme  and  opposing  opinions 
of  Hill  and  Boyer  we  have  already  sufficiently 
referred.  Among  98  amputations  of  the 
mamma  performed  by  Benedict,  two  termi- 
nated fatally  before  the  wound  had  closed  ; 
in  83  cases  the  disease  returned  after  cicatri- 
zation, and  proved  fatal  “ more  rapidly  than 
if  no  operation  had  been  done  in  13  no 
relapse  was  heard  of,  but  Benedict  was 
morally  persuaded  that  some  of  these  cases 
were  not  truly  scirrhous1.  The  hopes  of 
perfect  and  lasting  restoration  after  the  ab- 
lation of  encephaloid  are  faint  indeed  ; yet 
even  here  we  need  not  wholly  despair  of 
success  ; M.  Velpeau  has  excised  well-marked 
specimens  of  this  species,  and  seen  the  pa- 
tients in  perfect  health  two,  four,  six,  and 
in  one  case  ten  years  afterwards.  When 
encephaloid  grows  from  the  walls  of  a simple 
or  multilocular  cyst  containing  serous  fluid, 
the  operation  of  puncturing  the  cyst  and 
drawing  off  its  contents  accelerates  the  growth 
of  the  superadded  cancer.  The  removal  of 
pressure,  as  elsewhere  explained,  sufficiently 
accounts  for  the  effect  of  such  operation. 
Dupuytren  in  cases  of  this  kind  enucleated 
the  cancerous  masses,  and  stuffed  the  cyst 
with  shredded  lint  to  promote  cohesion  of 
its  walls. 

The  manual  part  of  the  operation  is  de- 
scribed in  the  article  just  referred  to. 

CEdema  of  the  arm  must  be  treated  by  posi- 
tion, and  on  general  principles.  When  occur- 
ring in  the  extreme  form  spoken  of,  little  of 
an  effective  kind  can  be  done  for  its  relief ; 
M.  Cruveilhier  has  in  one  such  case  had  re- 
course, “ with  some  advantage,”  to  leeches, 
blisters,  and  scarification  : melius  remedium  an- 
ceps  quam  nullum  ? 

(b.)  Salivary  Glands. — The  salivary  glands 
are  rarely  affected  with  scirrhus  or  encepha- 
loid, and  colloid  cancer  has  not  been  observed 
in  these  organs.  Of  the  numerous  cases  re- 
ported by  writers  as  examples  of  cancerous 
disease  of  the  parotid  for  example,  there 
are  but  few  indeed  in  which  it  is  not  highly 
probable — in  the  majority  this  is  certain 
— that  the  lymphatic  glands  of  the  neigh- 
bourhood were  the  real  seat  of  the  morbid 
deposition.  Tumours  thus  constituted  press 
upon  the  parotid,  and  reduce  it  by  gradual 
absorption  to  a thin  lamina,  which  is  easily 
overlooked  in  the  wound,  resulting  from  their 
ablation. 

Secondary  scirrhous  enlargement  of  the 
submaxillary  and  sublingual  glands,  however, 
is  not  of  very  uncommon  occurrence  in  the 
course  of,  or  after  the  removal  of  cancerous 
disease  of  the  lip,  adjoining  skin,  or  tongue. 
It  is  certain,  also,  that  scirrhus  and  encepha- 
loid both  occasionally  originate  in  the  parotid. 
The  disease  runs  its  ordinary  course  in  this 
gland,  nor  is  there  any  particular  point  to  be 

1 Rust's  Magaz.  b.  44,  s.  191.  1335. 
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noticed  except  the  effects  of  implication  of  the 
fifth  and  seventh  pairs  of  nerves.  In  a case 
observed  by  Magendie,  “ there  was  complete 
loss  of  sensibility  in  the  corresponding  side  of 
the  face,  destruction  of  vision  in  the  eye  of 
that  side,  ulceration  of  the  cornea,  insensibility 
of  the  organ,  not  only  to  light,  but  under  the 
contact  of  foreign  bodies,  deviation  of  the 
mouth  to  the  opposite  side,  &C.1” 

The  parotid  and  submaxillary  glands  thus 
affected  may  be  made  the  subject  of  opera- 
tions, the  mode  of  performing  which  is  de- 
scribed in  the  articles  under  those  heads. 
One  of  the  most  remarkable  operations  of  this 
kind  on  record  was  performed  in  1823  by 
Beclard  : the  parotid  was  here  indubitably 
affected  with  scirrhus2. 

V. — Nerves. 

. See  Eve,  Neuroma. 

VI. — Bones,  Periosteum  and  Endosteum 3. 
(a.)  Bones. — Cancer  presents  itself  in  the 
tuberous  and  infiltrated  forms.  The  tuberi- 
form  variety  occurs  in  the  cancellated  structure 
of  the  short  and  flat,  and  both  in  that  consti- 
tuent part  and  in  the  central  cavity  of  the 
long,  bones.  The  subjoined  cuts  exhibit  its 
appearance  in  the  body  of  the  vertebrae,  and 
in  the  spongy  tissue  of  the  head  of  the  femur. 


Fig.  162. 


Fit 7-162. — A,  Tuheriform  scirrhus  in  the  bodies  of  the. 
vertebra.  The  compact  substance  was  destroyed  in 
some  of  these  sit  uations. 

Fin.  163. — Femur  fractured  at  D,  the  compact  tissue 
having  been  worn  to  a thin  lamina  in  that  situation 
by  a large  tumour;  A,  B,  C,  carcinomatous  hu- 
mours ; m,  the  medulla. 

Both  these  figures  ( copied  from  Cruveilhier' s Livrais. 
xx. ) were  made  from  the  bones  of  a subject  affected 
with  mammary  cancer ; her  death  had  been  accele- 
rated by  fracture  of  both  femora. 

1 Lectures  on  the  Blood,  Lancet,  Nov.  17,  1838. 

2 Arch.  Gen.  de  Med.  Jan.  1824. 

3 We  take  the  liberty  of  proposing  the  word  endos- 
teum (formed  on  the  model  of  endocardium)  as  a con- 
venient substitute  for  the  phrase,  “ lining  or  medul- 
lary membrane  of  the  bones.” 

U u 


G58 


CANCER. 


Fig.  163. 


The  compact  substance,  according  to  Cru- 
veilhier,  appears,  so  long  as  it  retains  its  natu- 
ral structure,  insusceptible  of  becoming  the 
seat  of  cancerous  formation  ; but  the  facility 
of  its  transmutation  into  spongy  tissue  explains 
the  occasional  discovery  of  the  morbid  matter 
in  the  situation  of  the  shell  of  the  bones. 

The  shape  of  these  growths  is  exceedingly 
various,  but  appears  in  the  cylindrical  bones 
to  be  somewhat  influenced  by  the  form  of 
their  central  cavity.  They  are  either  of  the 
scirrhous  or  encephaloid  species  ; in  the  ma- 
jority of  cases,  of  the  former.  The  firmness 
of  scirrhus  thus  situated  is  ordinarily  very 
considerable,  and  Cruveilhier  considers  it  only 
distinguishable  from  fibrous  tumour  by  its 
furnishing  cancerous  juice  under  pressure. 

Tuberiform  cancer,  either  primary  or  se- 
condary in  these  structures,  is  most  commonly 
of  the  latter  kind.  It  appears  to  attend  mam- 
mary cancer  more  frequently  than  others, 
though  by  no  means  exclusively — witness 
among  many  proofs  of  this  an  interesting 
example,  related  by  M.  Cruveilhier,  of  its 
development  in  the  vertebrae  and  ribs  of  a 
subject  who  had  had  a testicle  removed  for 
encephaloid  disease  six  months  before  death. 


Other  instances  of  the  kind  will  be  referred 
to  in  subsequent  pages.  This  form  of  cancer 
is  not  attended  with  abnormal  development 
or  expansion  of  the  shell  of  the  bones  in  which 
it  originates  ; it  resembles,  on  the  contrary, 
the  atrophous  form  of  cancer  in  the  soft  parts, 
being  commonly  accompanied  with  molecular 
destruction,  or  absorption  of  the  osseous  tissue. 


Fig.  164. 


The  general  disposition  of  encephaloid  matter 
infiltrated  through  the  spongy  tissue  of  the 
femur  is  shown  in  fig.  164.  The  compact  tissue 
is  reduced  to  a lamina  of  extreme  tenuity  ; the 
disease  extended  considerably  further  down 
the  bone.  For  an  example  of  pultaceous  infil- 
tration we  refer  to  the  section  on  cancer  of 
the  meninges  (fig.  165). 

When  carcinoma  occurs  in  the  bones,  as  a 
mere  evidence  of  the  diathesis  being  esta- 
blished in  a person  with  primary  cancer  else- 
where, it  rarely,  if  ever,  acquires  such  magni- 
tude as  to  cause  external  tumour  ; when  the 
osseous  tissue  is  the  original  nidus  of  the  mor- 
bid matter,  the  case  is  different,  and  enlarge- 
ment, visible  externally,  is  produced  in  two 
distinct  ways.  1.  The  deposition  having  oc- 
cupied the  entire  of  the  cancellated  struc- 
ture, the  investing  shell  may,  as  has  been 
mentioned,  be  destroyed  by  preparatory  con- 
version into  spongy  tissue  and  subsequent 
cancerous  infiltration, — or  absorbed  from  the 
pressure  of  the  enclosed  mass  ; in  either  case 
the  morbid  growth  escapes  under  the  perios- 
teum, and  then  rapidly  augments  in  size,  while 
bony  spiculaj  sprout  into  its  substance  from 
the  surface  of  the  yet  unabsorbed  shell.  (See 
fig.  168.)  2.  Or  the  compact  tissue  may  lie 

immensely  expanded,  and  form,  as  it  were,  a 
vast  osseous  sac,  encasing  the  morbid  forma- 
tion,— in  some  parts  of  tolerable  thickness ; in 
others,  reduced  to  a mere  parchment-like 
lamina  ; in  others,  perforated  from  absorption : 
this  is  one  of' the  diseased  conditions  to  which 
the  term  “ spina  ventosa”  has  been  applied. 
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The  articular  cartilage  investing  the  head  of 
a bone  thus  expanded,  was  invariably  free,  in 
such  cases  as  we  have  had  an  opportunity  of 
examining,  from  cancerous  infiltration  ; though 
frequently  in  contact  with  the  morbid  matter 
deposited  in  the  bones,  the  cartilage  simply 
undergoes  attenuation  and  elongation  from 
the  traction  exercised  on  it  by  the  expanding 
osseous  tissue.  We  have  elsewhere  mentioned 
the  opinion  of  M.  Cruveilhier  respecting  the 
frequency  with  which  this  expansion  depends 
on  colloid  cancer.  We  are,  however,  dis- 
posed to  believe  that  true  colloid  is  singularly 
rare  in  this  situation,  and  that  the  affection 
thus  designated,  and  of  which  numerous  speci- 
mens are  described  by  writers  and  preserved 
in  museums,  is  really  that  recently  termed 
enchondroma  by  Muller,  and  chemically  cha- 
racterized by  containing  a peculiar  form  of 
gelatine,  known  as  chondrin.  The  German 
author,  indeed,  (s.  44)  dwells  upon  osseous 
expansion  as  one  of  the  conditions  distinguish- 
ing enchondroma  from  cancer.  But  that  the 
latter,  when  of  the  encephaloid  species,  does 
occasionally  produce  this  phenomenon,  appears 
from  the  preparation  No.  159,  in  the  museum 
at  St.  Bartholomew’s,  as  likewise  from  the 
testimony  of  Sir  A.  Cooper  and  Sir  B.  Brodie. 
The  latter  surgeon  amputated  the  thigh  of  a 
boy  aged  fourteen,  for  a tumour  eighteen 
inches  in  circumference — “ this  tumour  was 
found  to  be  wholly  formed  by  an  expansion  of 
the  head  of  the  tibia : its  upper  and  inner  part 
was  composed  partly  of  cysts  containing  a 
bloody  fluid,  and  partly  of  organized  medul- 
lary substance1.” 

(b.)  Periosteum. — The  periosteum,  or  more 
commonly,  the  cellular  tissue  uniting  it  to  the 
bones,  may  be  the  sole  seat  of  cancerous  dis- 
ease. As  an  example  of  scirrhus  originating 
in  this  site,  the  following  case,  by  M.  Cruveil- 
hier, may  be  related.  An  inmate  of  the  Sal- 
petriere,  aged  about  fifty,  observed  a swelling 
at  the  upper  part  of  the  sternum  tw  o or  three 
years  after  having  had  a cancerous  breast  re- 
moved. It  gradually  increased  to  the  size  of 
the  fist,  spread  along  the  right  clavicle,  and 
eventually  ulcerated  in  several  points  ; mean- 
while tumours,  perceptible  to  the  touch,  formed 
in  the  liver.  On  post-mortem  examination, 
the  internal  two-thirds  of  the  clavicle  w'ere 
found  very  much  enlarged,  and  of  fusiform 
shape : the  external  third  was  slender.  The 
tissue  of  the  bone  had  a healthy  aspect,  being 
only  corroded  superficially,  and  the  morbid 
formation  limited  to  the  periosteum  : this 
membrane  “ formed  a dense  firm  cylinder, 
of  fibrous  tissue,  infiltrated  with  cancerous 
juice  (scirrhus) ; the  corresponding  part  of 
the  medullary  membrane  was  thickened,  and, 
as  it  were,  infiltrated  with  serosity.”  (Chronic 
endosteitis  ?)  The  sternum  was  infiltrated 
with  cancerous  matter,  and  the  disease  had 
spread  thence  to  the  pectoralis  major,  and 
skin  ; reversing  the  more  ordinary  course  of 
things,  in  which  the  affection  of  the  skeleton 
is  consecutive  to  that  of  the  soft  parts.  • 

1 On  Dis.  of  Joints,  p.  289,  Ed.  3,  1834. 


Periosteal  cancer  much  more  commonly 
exhibits  the  encephaloid  character ; and  has 
been  described  by  Sir  A.  Cooper  under  the 
title  of  “ fungous  periosteal  exostosis.”  “ The 
swelling,”  says  this  distinguished  writer,  “ is 
lobulated  ; the  greater  part  of  it  is  composed 
of  a white  substance,  somewhat  elastic,  but 
firm,  and  not  so  firm  as  common  cartilage  [hard 
encephaloid] ; part  of  it  is  coloured  by  blood, 
and  the  texture  of  this  part  is  softer  than  the 
rest.  When  injected  it  shows  a very  unequal 
vascularity.”  The  periosteum  investing  the 
mass  is  sometimes  enormously  thickened,  and 
an  abundant  mass  of  bony  spiculae  disposed  in 
radiating  lines,  and  continuous  sometimes  with 
cartilaginiform  fibrils,  is  observed  in  the  sub- 
stance of  the  growth. 

(c.)  Endosteum. — In  the  majority  of  cases 
of  cancer  of  the  spongy  tissue  of  the  long 
bones,  there  is  coexisting  disease  in  the  lining 
membrane  of  their  cavity.  Now,  if  Cruveil- 
hier’s  opinions  be  correct,  that  the  compact 
tissue  does  not  ever,  w'hile  retaining  its  cha- 
racteristic properties,  give  origin  to  cancer, 
and  that,  as  is  believed  by  others  also,  carci- 
noma of  the  spongy  tissue  originates  not  in 
the  osseous  texture  itself,  but  in  the  expansion 
of  the  central  membrane  lining  these — the 
immediate  seat  of  cancer  in  the  bones  is 
limited  to  the  endosteum.  But  as  these  points 
are  far  from  established,  wre  have  given  a figure 
placing  the  possibility  of  distinct  origin  of  the 
disease  in  the  cylindrical  portion  of  that  mem- 
brane beyond  a doubt.  The  growth  C,  in  fig. 
163,  furnishes  sufficient  evidence  by  its  situa- 
tion and  form,  that  such  may  be  the  nidus  of 
cancerous  matter. 

The  disease  may  co-originate  in  the  cancel- 
lated structure,  central  cavity,  and  periosteum 
of  the  same  bone.  It  may  be  limited  to  a 
single  bone,  to  a single  region  of  the  skeleton, 
or  affect  a considerable  number  of  these  in  the 
same  subject.  The  bones  of  the  extremities, 
the  ribs,  vertebrae,  clavicle,  maxillae,  cranium, 
and  pelvis,  are  all  observed  seats  of  the 
affection. 

Further  illustration  of  this  subject  will  be 
found  in  the  following  section  ; and  for  the 
practical  consideration  of  it  wre  refer  to  the 
articles  Maxilla,  Osteo-sarcoma. 

VII . — Meninges. 

(a.)  Cerebral  and  Cranial  Meninges. 
— It  is  unnecessary  in  a w'ork  of  this  kind  to 
trace  the  successive  steps  by  which  patholo- 
gists have  ascertained  that  the  disease  de- 
scribed by  Louis  under  the  title  of  “ fungus 
of  the  dura  mater,”  is  of  cancerous  nature, 
and  may  originate  in  any  of  the  following 
situations  : — 1.  Dura  mater,  ( a . external  lami- 
me,  b.  internal) ; 2,  Pia  mater ; 3,  Cerebral  sub- 
stance ; 4,  Cranial  bones  ; 5,  Sub-pericranial 
cellular  tissue'.  For  an  historical  sketch  of  the 

’ Cancerous  tumours  developed  in  some  of  these 
situations  cannot,  in  strict  arrangement,  be  referred  to 
the  head  of  meningeal  growths — hut  as  they  are  closely 
connected  symptomatically  and  therefore  practically 
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subject  we  beg  to  refer  the  reader  to  the  dif- 
ferent productions  quoted  in  the  following 
pages,  but  especially  to  the  elaborate  volumes 
of  the  Wenzels,  Ebermaier,  and  Chelius  ; and 
shall  content  ourselves  with  laying  before  him 
a brief  abstract  of  the  present  state  of  know- 
ledge  respecting  it. 

The  errors  of  the  older  observers  testify 
strongly  to  the  encep/ialoid  character  of  fungi 
of  the  dura  mater  : these  tumours  were  in 
fact  by  early  surgeons'  in  numerous  instances 
mistaken,  from  the  appearance  of  their  consti- 
tuent materials,  for  hernias  of  the  brain.  The 
fact,  however,  now  rests  upon  surer  founda- 
tion : that  perforating  fungous  tumours  of  the 
meninges  are  in  the  majority  of  cases  com- 
posed of  this  tissue  is  now  fully  established 
by  the  combined  testimony  of  the  elder  Sie- 
bold,  Ebermaier,  Graff,  Schnieber,  Otto, 
Wishart,  Abercrombie,  Schindler,  Chelius, 
Cruveilhier,  Velpeau,  &c.  But  true  scirrhous 
tumours  also  spring  from  the  meninges  and 
destroy  the  investing  bony  substance,  as  ap- 
pears from  M.  Velpeau’s  Cas  remarquable ; 
here  a tumour  of  this  description  made  its 
way  partly  through  the  occipital  bone  : M. 
Cruveilhier’s  plates  exhibit  some  examples  of 
meningeal  cancer  belonging  to  this  species, 
and  others  have  been  described  by  German 
investigators.  Areolar  pultaceous  cancer  has 
been  found  in  the  cranial  bones. 

Seat  1.  Dura  mater:  (a.)  External  lamina, 
or  surface. — Such  is  still  believed  by  the  gene- 
rality of  surgeons  to  be  the  sole  seat  of  fun- 
gous growths  exhibiting  themselves  in  the 
form  of  a tumour  on  the  exterior  of  the  cra- 
nium. This  opinion,  originating  with  Louis, 
received  the  support  of  the  Wenzels2,  but 
was  strenuously  combated  by  Walther  and 
others  on  the  evidence  of  some  cases  observed 
by  themselves,  in  which  the  morbid  matter 
distinctly  sprang  from  other  sources.  Inde- 
pendently of  those  referred  to  or  related  by 
Louis  and  the  Wenzels,  there  are  several 
others  on  record  proving  that  the  external 
surface  of  the  dura  mater  may  be  the  nidus  of 
these  growths.  Klein,  for  example,  states 
that,  in  a case  which  he  had  an  opportunity 
of  treating,  the  tumour  was  detached  without 
the  least  difficulty  from  the  perforated  bone, 
from  which  it  appeared  to  be  separated  by  a 
particular  membrane,  and  was  in  organized 
connexion  with  the  external  surface  of  the 
dura  mater  alone.  Wedcmeyer  observed  a 
tumour  growing  from  precisely  the  same  seat, 
in  respect  of  tissue,  and  protruding  through 
the  frontal  bone.  In  the  case  of  M.  A.  Be- 
rard  the  deep  surface  of  the  dura  miter  was 
perfectly  healthy,  and  the  tumour,  unconnect- 

witli  these,  we  have  thought  it  advisable  to  consider 
them  in  the  same  place.  Here  might  also  be  included 
cnccphaloid  growths  originating  between  the  skin  and 
the  fascia  of  the  scalp. 

1 A.  Pare,  Pauw,  &c. 

2 The  Wenzels,  however,  admitted  on  the  evidence 
of  Sandifort’s  case  and  of  another  observed  by  them- 
selves, that  the  disease  may  he  developed  in  the  cra- 
nial bones. 


cd  with  the  osseous  tissue,  extended  laterally 
on  each  side  of  the  perforation,  separating  the 
former  from  the  latter.  Mr.  Travers  and 
Mr.  Mackenzie  relate  equally  convincing 
cases.  Richerand  goes  so  far  as  to  affirm  that 
it  is  rare  to  open  an  old  subject  without  find- 
ing heterologous  tumours  on  the  external  sur- 
face of  the  dura  mater  : Boyer,  with  less  in- 
clination to  exaggerate,  contents  himself  with 
commenting  on  their  frequency.  In  their 
incipient  stage  they  form  small  grayish  vege- 
tations, are  exceedingly  firm,  and  of  “ larda- 
ceous  ” aspect. 

(b.)  Internal  lamina  or  surface. — The  pre- 
cise locality  of  cancerous  growths  developed 
in  this  situation  is  in  all  probability  the  cellu- 
lar tissue  connecting  the  dura  mater  and  pari- 
etal arachnoid  ; and  they  are  certainly  of  more 
common  occurrence  here  than  on  the  cranial 
surface  of  the  former  membrane.  Why  they 
should  not  so  frequently  come  under  the  no- 
tice of  the  surgeon  as  the  class  just  noticed 
will  presently  appear.  Carcinomatous  tumours 
of  the  serous  surface  of  the  dura  mater  have 
been  observed  by  Gondanges,  Baillie,  He- 
breard,  Meckel,  Otto,  Wishart,  Ebermaier, 
Cruveilhier,  and  Velpeau.  Chelius  refers  to 
six  specimens  of  the  disease  contained  in  the 
Strasburg  museum  ; and  in  one  of  his  plates 
represents  cancerous  tumours  co-originating 
on  both  surfaces  of  the  fibrous  membrane. 
Dr.  Bright  has  also  figured  specimens  of  the 
disease  in  this  situation,  and  shown,  with  Eber- 
maier and  others,  that  the  so-called  glands  of 
Pacchioni  may  give  origin  to  it.  The  ordi- 
nary tendency  of  cancers  developed  in  this 
situation  is,  as  remarked  by  Otto  and  Cruveil- 
hier, to  grow  inwards  and  depress  the  brain  ; 
under  these  circumstances  they  strictly  belong 
to  the  department  of  medical  pathology  But 
in  comparatively  rare  instances  they  manifest 
an  opposite  disposition  in  respect  of  their 
growth,  press  on  the  skull,  determine  absorp- 
tive destruction  of  its  substance,  and  protrude 
externally.  In  one  case  described  by  Cru- 
veilhier, protrusion  had  actually  occurred  ; in 
another  perforation  was  in  progress  : one  of 
the  internal  meningeal  tumours  discovered  in 
the  subject  of  Velpeau’s  Cas  remarquable  had 
partially  perforated  the  occipital  bone. 

2.  Pia  mater. — A specimen  of  cancerous 
growth,  originating  either  in  the  pia  mater 
itself  or  in  the  cellular  tissue  uniting  it  to  the 
arachnoid,  is  figured  by  Cruveilhier1 : although 
there  was  no  perforation  here,  there  can  be 
no  doubt  that  such  effect  might  arise  from  the 
presence  of  a tumour  in  this  situation,  as  some- 
times happens  when  they  are  still  more  deeply 
seated.  Dr.  D.  Munro2  long  since  described 
a tumour,  evidently  encephaloid,  growing  “ on 
the  brain,”  and  which  had  perforated  the 
frontal  bone  : J.  Hunter  refers  to  a perfora- 
ting growth  originating,  as  he  believed,  from 
the  pia  mater3 : Mr.  Mackenzie4  is  of  opinion 

1 Livr.  cit.  PI.  3,  Pig.  3. 

2 Med.  Trans,  vol.  ii.  p.  333;  Lend.  1772. 

3 On  the  Wood,  vol.  ii.  p.  337 ; 1312. 

1 On  Diseases  of  the  Eve. 
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that  both  descriptions  refer  to  the  same 
case. 

3.  Brain. — Ebermaier  mentions  two  cases  of 
cancer  of  the  cerebral  substance  attended  with 
absorption  of  the  corresponding’  part  of  the 
cranium.  In  one  of  these  the  internal  table 
and  diploe  of  the  right  parietal  had  disappeared 
to  a considerable  extent,  and  the  outer  lamella 
was  attenuated  and  even  perforated.  An  en- 
cephaloid  tumour  weighing  four  ounces  dis- 
closed itself,  on  post-mortem  examination,  in 
the  substance  of  the  right  hemisphere  ; the 
investing  arachnoid  and  pia  mater  were  in  the 
normal  state.  That  protrusion  would  have 
occurred  here,  had  the  patient  lived  longer, 
is  rendered  next  to  certain  by  a case  subse- 
quently watched  by  Ebermaier  himself1.  In 
this  instance  a fungous  tumour,  protruding 
from  the  cranium,  and  opened  with  caustic 
during  life,  was  found  to  have  taken  its  origin 
from  the  left  hemisphere.  Mr.  Travers  “ has 
a preparation  exhibiting  a genuine  example  of 
encephaloid  affecting  the  anterior  lobe  of  the 
cerebrum  and  protruding  the  eye  from  its 
socket,  while  the  eye  itself  was  perfectly  free 
from  disease2.” 

4.  Bones. — C.  v.  Siebold  believing,  on  the 
authority  of  two  cases  he  had  met  with, 
that  the  disease  always  originated  in  the 
diploe  (an  opinion  which  seems  to  have  been 
that  of  Saudifort,  Kaufmann,  and  Heister) 
termed  it  fungus  of  the  skull.  But  though 
the  error  of  this  notion,  as  an  exclusive  doc- 
trine, is  now  thoroughly  established,  it  is 
equally  certain  that  these  growths  do  fre- 
quently spring  from  the  cranial  substance. 
Passing  over  the  cases  just  referred  to,  one  of 
the  tumours  described  by  Wishart  was  evi- 
dently thus  seated  ; the  same  may  be  said  of 
Eck’s  case  ; a fungous  mass,  as  large  as  an 
infant’s  head,  observed  by  Schindler,  grew 
from  the  tissue  of  the  frontal  and  ethmoid 
bones.  The  chief  connexions  of  an  encepha- 
loid growth  described  by  Graff  were  with  the 
diploe  and  compact  substance  of  the  bone  ; 
some  trifling  adhesions  only  brought  it  into 
organised  relation  with  the  dura  iqater  and 
integuments.  Velpeau  refers  to  a most  con- 
clusive case,  on  the  authority  of  Lauth  of 
Strasburg,  in  which  a tumour  of  fungous  cha- 
racter had  formed  between  the  tables  of  the 
parietal  bone.  The  diploe  is  commonly  the  im- 
mediate seat  of  the  morbid  formation  in  these 
cases  ; but  Graff’s  case,  as  well  as  the  admirably 
minute  description  by  Ebermaier,  of  a cra- 
nial tumour,  shows  that  the  compact  substance 
of  the  tables  may  be  its  nidus  ; whether  with 
or  without  the  transmutation  of  tissue  de- 
scribed by  Cruveilhier  does  not  appear.  The 
condition  of  the  bones  in  the  case  of  pulta- 
ceous  alveolar  cancer,  related  by  the  latter 
observer,  is  shown  in  the  subjoined  woodcut. 
Here  the  frontal,  ethmoid,  nasal,  the  body 
and  wings  of  the  sphenoid  and  the  inferior 
turbinated  bone,  the  pituitary  membrane,  and 
part  of  the  dura  mater  were  affected. 

1 Article  in  Encvl.  Worterb.  s.  581. 

2 On  Dis.  of  the  Eye,  3rd  cd.  p.  '228 ; 1824. 
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a,  Fair  cerebri ; b,  foramen  occipitale  ; c,  chief  sub- 
stance of  the  tumour ; d,  surface  of  the  os  frontis ; e, 
optic  nerve  ; f,  spongy  bones  ; g,  crista  galli ; h,  pari- 
etal bone  ; k,  sound  passed  through  a fistula  uniting 
the  nares  with  the  external  surface. 

5.  Subpericranial  cellular  tissue. — The  chief 
tumour  in  Chelius’s  second  case  (that  of  a 
woman  aged  58)  was  seated  between  the 
pericranium  and  bone,  connected  with  the 
fibrous  membrane  at  its  line  of  union  with  the 
skull,  and  closely  adherent  to  the  osseous  sub- 
stance. The  latter  presented  some  small 
openings  capable  of  admitting  a sound,  but  no 
regular  perforation.  Chelius  considers  this 
growth  a production  from  the  pericranium 
itself ; and  his  third  case  exhibits  stronger 
evidence  of  the  possibility  of  such  origin. 
Blasius  has  also  admitted,  apparently  how- 
ever without  having  himself  witnessed  the 
fact,  that  the  pericranium  may  be  the  pri- 
mitive seat  of  the  affection  ; but  Ebermaier, 
in  his  latest  production’,  questions  the  exist- 
ence of  pericranial  fungus  as  a distinct  forma- 
tion. Chelius’s  cases  seem  at  least  to  prove 
that  cancerous  growths  may  arise  in  the  tissue 
intervening  between  the  skull  and  its  fibrous 
investment ; and  the  fact  is  further  established 
by  a case  observed  by  Mr.  Langstaff  many 
years  back,  wherein  “a  tumour  was  found  at 
the  vertex  beneath  the  pericranium  ; it  had 
affected  the  bone  only  in  a slight  degree2.” 

V.  Walther,  on  the  evidence  of  a single  case, 
maintained  that  the  disease  was  always  consti- 
tuted by  a simultaneous  change  in  the  dura 
mater,  cranium,  and  pericranium,  but  especially 
marked  in  the  blood-vessels  of  the  diploe.  In 
Chelius’s  third  case,  all  those  tissues  were  evi- 
dently, in  some  situations,  included  in  the 
morbid  change  ; and  such,  too,  appears  .to 
have  been  the  fact  in  the  individual  operated 
on  by  Sir  A.  Cooper.  On  the  fallacy  of  V. 
Walther’s  notion,  as  a general  proposition,  it 
is  needless  to  insist. 

Symptoms. — It  will  be  necessary  to  examine 
separately  the  symptoms  of  meningeal  cancer 
while  within  the  skull  and  after  its  appear- 

1 Article  in  Encycl.  Worterb. 

2 Med.  Cliir.  Trans,  vol.  iii.  p.  288.  1812. 
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ance  in  the  form  of  a tumour  externally : with 
the  signs  and  symptoms  of  the  latter  may  be 
united  (in  order  to  avoid  minute  divisions) 
those  produced  from  the  outset  by  cranial 
and  subpericranial  cancer — care  being  taken  to 
point  out  the  more  important  peculiarities 
characteristic  of  the  latter. 

(a.)  Before  perforation. — Like  intra-cranial 
tumours  generally,  meningeal  cancer  usually 
produces  no  symptoms  in  its  early  stage  : the 
pressure  undergone  by  the  brain  is  attended 
with  no  interruption  of  its  functions,  either  on 
account  of  the  slow  growth  of  the  tumour,  or 
of  the  cerebral  atrophy  which  proceeds  pari 
passu  with  the  enlargement  of  the  adventitious 
mass.  At  a variable  period,  however,  accord- 
ing to  a well-known  peculiarity  in  cerebral 
pathology,  the  compression  produces  manifest 
effects,  and  these  may  occur  so  suddenly  and 
assume  such  a character  as  to  simulate  the 
symptoms  of  an  attack  of  cerebral  haemorrhage. 
Thus,  sudden  loss  of  senses,  followed  by  hemi- 
phlegia,  has  been  noted  as  an  effect  of  intra- 
cranial cancer,  or  rather  of  the  anatomical 
changes  to  which  this  gives  rise  ; but  in  other 
cases — and  these,  fortunately  for  the  facilities 
of  diagnosis,  would  appear  to  be  of  much 
more  common  occurrence — the  phenomena  of 
compression  arise  gradually,  the  powers  of 
feeling  and  motility  in  the  limbs  diminish  by 
almost  imperceptible  degrees  and  are  finally 
lost,  while  the  intellectual  faculties  undergo  a 
chronic  process  of  stultification  merging  in 
complete  idiotcy  ; in  some  instances  the  pa- 
tient seems  to  be  in  a state  of  intellectual 
torpor  only,  and  is  capable  of  being  roused 
into  imperfect  mental  manifestation,  as  for 
instance,  the  returning  monosyllabic  answers 
to  simple  questions.  In  another  class  of  cases 
the  foreign  body  acts  as  an  irritant,  and  pro- 
duces some  one  of  a variety  of  lesions  an- 
nounced by  the  supervention  of  severe  pain 
and  convulsive  movements  in  the  paralyzed 
limbs,  or  epileptiform  attacks,  occurring  with 
greater  or  less  frequency  and  violence.  If 
these  symptoms  have  been  preceded  by- per- 
sistent cephalalgia  in  a fixed  spot,  the  exist- 
ence of  intra-cranial  tumour  is  rendered  still 
more  likely.  The  irritative  changes  thus  pro- 
duced— inflammation  of  the  membranes,  serous 
effusion  under  the  cerebral  arachnoid,  or  into 
the  ventricles,  common  or  capillary  apoplexy, 
and  white  pultaceous  or  straw-coloured  gela- 
tiniform  softening  of  the  surrounding  brain — 
are  stated  by  Cruveilhier  to  be  the  most  ordi- 
nary immediate  causes  of  death  in  these  cases  : 
the  cancerous  nature  of  the  tumour  rarely,  if 
ever,  leads  to  the  fatal  result. 

But  masses  of  fibrous,  calcareous,  or  of 
tuberculous  matter  may  give  rise  to  a similar 
train  of  phenomena  ; the  question  arises  whe- 
ther there  are  any  means  whereby  the  can- 
cerous nature  of  the  growth  may  be  dis- 
tinguished. As  M.  Louis  has  proved  that, 
with  the  rarest  exceptions,  the  presence  of 
tuberculous  matter  in  any  organ  involves,  in 
subjects  ageil  upwards  of  fifteen,  its  existence 
in  the  lungs,  careful  examination  of  the  physical 
1 


condition  of  those  organs  may  lead  to  a deter- 
mination of  the  nature  of  the  cranial  formation. 
If  they  are  healthy,  the  latter  cannot  be  tuber- 
culous ; if  they  are  tuberculous,  the  chances 
are  not  only  directly  in  favour  of  the  intra- 
cranial tumour  being  composed  of  the  same 
material,  but  against  its  being  cancerous  ; for 
we  have  shown  that  the  coexistence  of  car- 
cinoma and  tubercle  in  the  same  organism 
is  extremely  rare.  But  for  the  further  con- 
sideration of  these  points  we  must  refer  the 
reader  to  works  on  medical  pathology. 

The  seat  of  the  tumour,  admitting  the  fact 
of  its  existence  to  be  established,  is  another 
problem  of  most  difficult  solution  : the  al- 
leged locality  of  the  cephalalgia  is  often  a 
faithless  guide ' ; and  a tumour  confined  to 
one  side  of  the  cranium  may,  from  affecting 
both  hemispheres,  give  rise  to  functional 
disturbance  of  both  lateral  divisions  of  the 
body. 

When  some  particular  sense  is  paralyzed, 
we  have  an  aid  in  localizing  the  disease  ; yet 
over-confidence  in  the  positive  or  negative 
information  thus  obtainable  may  easily  betray 
us  into  error.  Professor  Berard2  has  related 
a case  in  which  the  olfactory  nerves  were 
destroyed  by  the  pressure  of  a tumour,  and 
yet  the  patient,  according  to  the  positive 
affirmation  of  the  occupants  of  the  beds 
adjoining  his,  enjoyed  to  the  last  the  faculty 
of  smell.  Although  not  established  with 
sufficient  certainty  to  obviate  all  scepticism 
as  to  the  reality  of  its  occurrence,  this  fact 
was  seized  with  avidity  by  M.  Magendie  as  a 
triumphant  argument  for  his  doctrine  of  the 
functions  of  the  fifth  pair  of  nerves.  In 
Graff’s  case  there  was  a peculiar  sensation 
of  cold  experienced  in  the  throat  and  stomach, 
so  that  the  hottest  food  seemed  iced : a 
tumour  was  detected  pressing  on  the  medulla 
oblongata,  the  glosso-pharyngeal  and  vagus 
nerves.  In  a case  of  intra-cranial  carcinoma 
destroying  the  trunk  of  the  fifth  nerve,  and 
related  by  Mr.  Bishop3,  a variety  of  sym- 
ptoms, depending  upon  the  lesion  of  that  im- 
portant trunk,  arose,  and  might  unquestionably 

1 M A.  Severinus  (De  Med.  Efficac.  lib.  i.  part. 
2.  cap.  3.)  refers  to  the  case  of  a Spanish  nobleman 
afflicted  with  violent  headache  which  had  resisted 
every  kind  of  treatment ; the  sufferer  consented  to 
the  application  of  the  trepan  over  the  scat  of  the 
pain.  The  operation  brought  into  view  a fungous  ex- 
crescence, the  destruction  of  which  cured  the  cephal- 
algia permanently.  lint  these  hold  proceedings  have 
not  always  been  crowned  with  similar  success.  Mr. 
S.  Cooper  “ saw  Mr.  Ramsden  trepan  a man  for  a 
mere  fixed  pain  in  one  part  of  the  head,  on  the  suppo- 
sition that  there  was  a tumour  under  the  bone ; hut 
no  tumour  was  found,  and  the  operation  caused  in- 
flammation of  the  dura  mater  and  proved  fatal.”  The 
subject  of  Lauth’s  case,  to  which  allusion  has  already 
been  made,  had  been  trepanned  before  death  in  the  situa- 
tion of  an  obstinate  local  headache  with  which  he  had 
been  tormented  : the  cancerous  growth  was  discovered 
in  the  diametrically  opposite  part  of  the  skull.  On 
the  other  hand  Wepfcr  relates  an  example  of  success- 
ful issue  in  a case  like  that  of  Severinus.  (Obs.  Med. 
Praet.  l)e  affect.  Cap.  Obs.  48.  p.  119.) 

2 Theses  de  Paris,  No.  23,  1826. 

3 Med.  Gaz.  vol.  xvii.  p.  387.  1836. 
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have  furnished  materials  for  localization  of 
the  disease. 

When  opportunities  occur  for  making  a 
post-mortem  examination,  in  this  stage  of 
their  progress,  of  tumours  originating  from 
the  internal  surface  of  the  dura  mater,  these 
productions  are  in  almost  every  instance 
found  non-adherent  to  the  substance  of  the 
brain  ; in  some  cases  there  is  no  adhesion 
visible  between  the  cerebral  and  parietal 
arachnoid ; in  others  these  layers  and  the 
pia  mater  are  firmly  united,  or  false  mem- 
branes present  themselves  in  the  cavity  of 
the  serous  sac '.  Some  one  or  more  of  the 
changes  already  referred  to  are  discovered 
in  the  brain,  when  irritation  of  that  viscus  has 
been  the  immediate  cause  of  death. 

But  when,  instead  of  growing  inwards,  can- 
cer of  the  internal  surface  of  the  dura  mater 
presses  forcibly  on  the  cranial  substance,  ab- 
sorption and  perforation,  as  we  have  already 
mentioned,  follow.  The  characters  of  the 
protruding  mass  and  of  the  perforation  de- 
serve notice.  In  one  of  Cruveilhier’s  cases, 
in  which  a distinct  elevation  was  discovered 
under  the  scalp,  (but  not  till  after  the 
patient’s  death,)  this  was  found  to  form  a 
spongy  mass,  consisting  of  a dense  fibrous 
lamina,  and  a multitude  of  osseous  vegetations 
mingled  with  softened  matter.  The  skull 
was  widely  perforated  ; the  internal  table 
destroyed  and  replaced  by  encephaloid  pulp 
to  a considerable  extent  round  the  opening, 
the  external  forming  a thin  elastic  scale 
within  the  same  limits.  Here  the  cancerous 
nature  of  the  malady  might  almost  be  pre- 
dicated with  certainty,  if  the  fact  of  perfora- 
tion were  established ; but  the  protrusion 
might  easily  be  mistaken  for  a fungus  from 
the  external  surface  of  the  dura  mater — an 
error  committed  in  the  very  instance  referred 
to.  We  are  not  aware  of  any  means  by 
which  the  distinction  could  be  made  in  the 
living  subject  : the  mode  of  destruction  of 
the  bone  is  in  both  instances  subject  to  the 
same  variation.  The  cranial  substance  may 
either  soften  from  carcinomatous  infiltration  ; 
the  internal  table  and  diploe  may  alone  be 
destroyed  ; or  in  addition  the  external  may 
be  rarified  and  cribriform  from  numerous 
minute  perforations  ; or,  as  is  the  most  com- 
mon case,  gradual  absorption  is  effected  in 
the  same  manner  as  in  the  case  of  post- 
osseous  aneurism.  From  the  direction  and 
manner  in  which  the  opening  is  formed,  it 
naturally  follows  that  this  should  be  much 
narrower  externally  than  internally,  the  tables 
of  the  bone  appearing  bevelled  off  from  with- 
out inwards.  (See  Fig.  166.)  The  edge  of 
the  outer  table  is  usually  thin,  sharp,  and 
uneven.  While  the  process  of  destruction 
goes  forward,  rugged  and  irregular  spiculated 

1 Unless  as  a consequence  of  the  presence  of  a tu- 
mour, such  lesions  of  the  arachnoid  are  scarcely  evar 
met  with.  M.  Louis  (Rech.  sur  le  Gastro-Enterite, 
t.  i.  p.  382.  1829,)  examined  the  brains  of  500  subjects 
without  discovering  one  example  of  cellular  adhesion 
of  that  membrane. 


Fig.  166. 


Fiff.166. — Internal  view  ofthecranialbones  perforated 
by  an  encephaloid  groivth  springing  from  the  internal 
surface  of  the  dura  mater  : a,  bony  detritus  and  cancer- 
ous matter  adhering  in  part  to  the  external  surface  of 
the  dura  mater ; b,  perforation.  The  bevelling  off  the 
substance  of  the  cranium  round  the  perforation  is 
distinctly  shown. 

bony  vegetations,  as  shown  in  Fig.  167,  some- 
times form  on  the  external  surface  of  the 


Fig.  167. 


Fig.  167. — External  view  of  the  same,  a, a.  Parietal 
bones  ; h,  frontal  ditto.  ; c,  osseous  spiculce  ; d,  perfora- 
tion.. ( After  Cruveilhier.) 

cranium.  However  compact  the  bony  tissue 
may  be,  it  is  incapable  of  resisting  this  per- 
forative process  : M.  Velpeau  quotes  the 
Thesis  of  M.  Thibault'  as  supplying  cases  in 
which  cancerous  growths  forced  their  way 
through  the  petrous  process  into  the  meatus 
externus.  In  cases  where  the  walls  of  the 
nares  have  been  perforated,  epistaxis  has 
almost  constantly  been  noted. 

i No.  133,  Paris,  1816. 
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(b.)  After  perforation. — The  cancerous  for- 
mation having  thus  overcome  the  firmest 
obstacle  in  its  way,  protrudes  through  the 
adventitious  foramen  in  the  form  of  a fungous 
tumour.  This  tumour  may  possess  one  or 
more  of  several  characters,  which,  if  combined 
in  any  number,  are  pathognomonic  of  its 
nature.  It  presents  the  lobular  surface,  the 
soft  elasticity  and  hardness  of  encephaloid  ; 
it  is  immoveable,  yet  non-adherent  to  the 
skin,  which  itself  retains  its  natural  appear- 
ance. In  point  of  size  the  tumour  varies  ex- 
ceedingly— at  an  early  period  hardly  so  large 
as  a nut,  it  may  eventually  acquire,  as  in 
Grima’s  case  (Louis),  the  dimensions  of  “a 
second  head.”  When  the  protruding  mass 
does  not  bulge  out  far  beyond  the  edge  of 
the  perforation,  the  irregular  borders  of  the 
latter  may  sometimes  be  distinctly  traced. 
It  is  the  seat  of  two  kinds  of  pulsation — one 
of  these  synchronous  with  the  arterial  pulse  ; 
the  other  corresponding  to  the  rise  and  fall 
of  the  brain  accompanying  expiration  and 
inspiration.  The  tumour  may  be  pushed 
within  the  cranium  either  wholly  or  in  part, 
a change  in  its  position  giving  rise  to  sym- 
ptoms of  cerebral  compression  : when  left  to 
itself  it  recovers  its  previous  appearance  and 
size.  It  is  usually  indolent  under  pressure, 
but  is  frequently  the  seat  of  darting  pain  : 
Louis,  the  Wenzels,  and  Boyer,  suppose  this 
produced  by  the  sharp  edge  of  the  bone, 
and  state  that  it  inay  be  relieved  by  gentle 
pressure. 

As  the  size  of  the  tumour  augments,  the 
skin  becomes  tense,  discoloured,  and  thin, 
and  finally  opens  ; the  fungous  growth  pro- 
trudes, and  the  usual  phenomena  of  such 
ulcers  are  exhibited.  Death  has,  however, 
usually  occurred  before  the  disease  had 
reached  this  stage.  Before  the  protrusion 
of  the  fungus  a peculiar  crepitus  is  heard  on 
pressing  the  attenuated  bone  covering  it ; 
this  sensation  is  afterwards  perceived  within 
the  limits  of  the  destruction  of  the  tables  and 
diploe.  The  appearance  of  the  tumour  on 
the  exterior  of  the  skull  is  sometimes  sudden, 
and  may  be  accompanied,  as  in  Robin’s  case 
(Louis),  with  severe  symptoms — vomiting, 
hiccup,  small  pulse,  and  cold  extremities. 

But  almost  all  these  symptoms  may  be 
absent.  According  to  Velpeau  the  expiratory 
elevation  will  be  nearly  always  wanting,  if 
the  dura  mater  possess  its  natural  powers  of 
resistance,  if  the  tumour  does  not  protrude 
internally,  if  it  traverse  a thick  bone,  if  it  is 
not  broad-based,  or  if  it  be  tightly  compressed 
between  the  dura  mater  and  the  integuments. 
Cnelius’  first  case  shows  that  the  growth  inay 
be  easily  reducible  and  yet  unaffected  by  the 
respiratory  movements.  Whether  the  ar- 
terial motion  depend  on  transmission  of  the 
cerebral  vascular  pulsation  or  on  intrinsic 
pulsation  is  undetermined  ; but  it  may  be 
absent  altogether.  It  must  not  be  confounded 
with  the  individual  beating  of  vessels  ramify- 
ing on  the  surface.  If  the  mass  communicate 
with  the  interior  of  the  skull  by  a narrow 


pedicle,  it  is  irreducible  : adhesions  and  thick- 
ening of  the  dura  mater  will  sometimes  pro- 
duce a similar  effect.  Under  these  circum- 
stances pressure  on  the  tumour  produces  no 
effect  on  the  cerebral  functions  : this  is  easily 
intelligible.  But  Espinosa  reports  a case 
from  the  practice  of  Dupuytren  in  which 
almost  complete  reduction  of  the  tumour 
within  the  skull  produced  none  of  the  sym- 
ptoms of  compression  ; and  in  Chelius’s  first 
case  a similar  peculiarity  was  noticed. 

In  Ebermaier’s  case  of  fungus  sprouting 
from  the  substance  of  the  brain  the  disease  first 
presented  itself  externally  as  a painful  doughy 
tumour,  about  half  as  large  as  a walnut : at 
a later  period  the  protruding  growth  could 
be  pushed  into  the  cranium  without  produc- 
ing any  apoplectic  symptoms  ; a motion  dis- 
tinctly corresponding  to  the  expiratory  eleva- 
tion of  the  brain  existed  in  the  tumour.  The 
case  was  attended  with  various  symptoms  of 
cerebral  disease,  and  terminated  fatally  about 
a year  after  the  occurrence  of  protrusion. 

The  following  is  Ebermaier’s  description  ot 
the  course  and  symptoms  of  the  disease  when 
originating  in  the  substance  of  the  cranium. 
Without  appreciable  cause  either  local  or 
general  in  the  majority  of  cases,  sometimes, 
however,  in  consequence  of  a cachexia  [dia- 
thesis], at  others  of  local  injury,  without  pain, 
cerebral  symptom  or  inflammation  of  any 
kind,  a hard,  accurately  circumscribed,  im- 
moveable tumour,  non-adherent  to  the  skin, 
is  developed  in  a variable  point  of  the  skull, 
causes  no  inconvenience  for  a length  of  time 
but  does  not  yield  to  treatment  : it  has  all  the 
characters  of  an  exostosis.  The  whole  mass 
continues  to  grow,  containing  as  its  nucleus 
a sort  of  skeleton  of  osseous  lamellae  pro- 
longed into  fibrous  cellular  tissue,  between 
which  encephaloid  matter  accumulates  ; these 
lamellae  sometimes  produce  an  appearance 
resembling  that  of  the  sea-hedgehog,  as  is 
seen  in  fig.  168. 


Fig.  168. 


The  tumour  remains  without  change  until 
death, circumscribed,  solid,  immoveable  ; there 
is  no  trace  of  osseous  edge  at  its  base — the 
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cranial  bones  appear  on  the  contrary  con- 
tinuous with  it.  Here  there  is  no  pulsatile 
movement ; there  is  no  aperture  felt  in  the 
skull,  the  tumour  cannot  be  reduced,  nor  does 
pressure  on  it  affect  the  cerebral  functions  in 
the  smallest  degree.  The  disease  from  which 
this  description  is  drawn  up  terminated  fatally 
in  eight  months  after  its  first  appearance. 
Cruveilhier’s  case  of  cranial  colloid  was  of 
much  longer  duration,  and  w'as  in  all  pro- 
bability cut  short  by  an  injudicious  opera- 
tion. 

When  the  morbid  production  forms  in  the 
sub-pericranial  cellular  tissue,  it  will  neither 
present  any  respiratory  movement,  nor  give 
rise  to  cerebral  symptoms  when  pressed  on, 
and  will  of  course  be  irreducible. 

If  the  disease  originate  simultaneously  in 
the  sub-pericranial  cellular  tissue  and  on  the 
external  surface  of  the  dura  mater,  the  bone 
becomes  affected  by  extension  of  the  morbid 
change  to  both  its  tables  ; the  diploe  is  last 
affected.  When  the  destruction  of  the  bone 
is  complete,  pulsation  may  be  distinguished, 
as  in  cases  of  ordinary  perforating  fungus 
of  the  dura  mater.  (Chelius.) 

Carcinomatous  tumours  presenting  them- 
selves on  the  surface  of  the  skull,  are  liable  to  be 
mistaken  for  encephalocele,  erectile  tumours, 
aneurism,  common  encysted  tumours  of  the 
scalp,  abscess,  and  cephalhsematoma.  Ence- 
phalocele is  accompanied  with  both  kinds  of 
pulsation  adverted  to  ; but,  unless  the  result 
of  accident,  it  is  almost  peculiar  to  new-born 
infants,  and  the  facility  of  reduction,  together 
with  the  relief  following  such  reduction  (unless 
pressure  be  too  forcibly  made),  will  generally 
distinguish  it  from  perforating  cancer.  It  is 
more  frequently  pedunculated  than  cancerous 
growths,  and,  unlike  encephaloid,  is  of  equable 
consistence  in  its  entire  extent. — Erectile  tu- 
mours rarely  attain  any  large  size  without  af- 
fecting the  condition  of  the  skin,  and  their 
pulsation  may,  in  general,  be  diminished,  or 
even  stopped,  by  exact  pressure  of  the  ex- 
ternal carotid.  (Espinosa,  Velpeau.)  Similar 
pressure,  however,  would  appear  to  produce  a 
like  effect  on  protruding  cancer : the  pulsa- 
tion of  the  fungus  situated  over  the  ear,  ob- 
served by  Orioli,  was  stopped  by  pressure  on 
the  temporal  artery.  Erectile  tumours  are 
more  under  the  influence  of  the  general  circu- 
lation than  fungous  growths,  swelling  under 
all  states  of  undue  excitement  of  the  heart’s 
action ; they  may  be,  as  in  the  remarkable 
case  of  cranial  disease,  figured  in  Cruveilhier’s 
33rd  Fasciculus,  the  seat  of  a strong  bruit  de 
soufflet, — at  least,  when  this  pervades  the 
entire  arterial  system. — In  one  of  the  cases 
related  by  Louis,  and  in  Orioli’s  case,  the 
affection  was  mistaken  for  an  aneurism  of  the 
scalp  ; the  presence  of  a strong  bellows-sound, 
the  absence  of  opening  in  the  cranium,  and 
the  effects  of  pressure  of  the  trunks  of  the 
scalp,  coupled  with  careful  investigation  of 
the  commemorative  signs,  will  prevent  this 
error ; but  we  should  have  thought  it  almost 
impossible  to  avoid  mistaking  a perforating 


aneurism  of  the  middle  meningeal  artery  for 
a fungous  growth,  were  it  not  that  the  very 
different  and  less  excusable  error  of  confound- 
ing this  affection  with  an  encysted  tumour  has 
actually  been  committed1. — Encysted  tumours 
are  distinguished  by  their  mobility  ; abscess,  by 
the  presence  of  signs  of  inflammatory  action, 
and  by  the  mode  of  formation  of  the  swelling 
to  which  it  gives  rise. — If  occurring  in  a 
new-born  infant,  the  disease  is  liable  to  be 
confounded  with  cephalhcematoma ; but  fun- 
gus of  the  surface  of  the  skull  is  so  ex- 
tremely rare  at  this  age,  that  such  error 
is  little  to  be  apprehended.  There  are, 
we  believe,  but  two  facts  mentioned  by 
writers,  which  prove  that  perforating  cancer 
has  ever  presented  itself  in  new-born  infants  ; 
one  of  these  is  the  case  related  by  Schnieber  • 
the  other  the  existence,  in  the  Strasburg  Mu- 
seum 2,  of  a congenital  spongy  tumour,  origi- 
nating from  the  outer  surface  of  the  dura  mater, 
and  protruding  through  the  skull. 

When  occurring  in  particular  situations  it 
seems  next  to  impossible  to  avoid  error  as  to 
the  nature  of  meningeal  cancer.  Where  the 
tumour  forces  its  way  into  the  orbit  and  dislo- 
cates the  eye,  as  in  cases  by  J.  L.  Petit3,  by 
Mr.  Travers4,  and  by  Mr.  Mackenzie5,  it’  as- 
sumes all  the  characters  of  orbital  cancer.  In 
Professor  Berard’s  case  of  destruction  of  the 
olfactory  nerves  already  mentioned,  and  in 
another  instance  figured  by  Cruveilhier  (Livr. 
viii.  pi.  3.),  the  tumour  protruded  through  the 
ethmoid  bone  into  the  nares  ; the  similarity 
to  a cancerous  nasal  polypus  might  easily  have 
deceived  even  a practised  surgeon  ; M.  Vel- 
peau observed  a case  in  which  the  tumour 
first  appearing  at  the  inner  canthus,  soft, 
fluctuating,  without  discoloration  of  the  skin 
or  pain,  simulated  a lachrymal  tumour,  and 
afterwards  an  orbito-nasal  cancer,  depressing 
the  eye  and  protruding  into  the  nares.  A 
similar  instance  is  described  by  Louis  in  which 
the  tumour  made  its  way  through  the  os 
unguis. 

The  curious  deformities  of  visage  produced 
by  some  of  these  growths  are  well  exemplified 
in  fig.  169. 

The  tumour  here  measured  10  inches  2 lines  in  lenqth , 
5 inches  and  2 lines  from  one  eye  to  the  other,  and  4 
inches  and  2 lines  in  depth,  at  the  deepest  part. 
The  greater  part  of  the  frontal  and  of  the  nasal 
bones  was  destroyed;  even  the  hard  palate  had 
given  way,  so  that  the  tumour  protruded  into  the 
buccal  cavity,  and  obscure  fluctuation  was  there  per- 
ceptible. The  patient  suffered  from  diplopia.  No 
autopsy  was  permitted : Chelius  considers  the  case 
an  example  of  coexisting  disease  of  the  pericranium, 
dura  mater,  and  bones;  there  are  several  circian- 
stances  in  the  history,  making  it  not  improbable,  we 
think,  that  it  sprang  from  the  frontal  sinuses.  The 
effects  of  an  attempted  operation  on  this  tumour  are 
related further  on.  ( From  Chelius. ) 

1 See  Aneurism,  p.  264. 

2 Vid.  Kilian,  Anat.  Untersucliungen  liber  das 
neunte  Hirnnervenpaar,  s.  127.  Pcstb,  1822. 

3 Traite  des  Maladies  dcs  Os : t.  ii.  p.  325. 

* Diseases  of  the  Eve,  p.  411. 

3 Diseases  of  the  Eye,  p.  80.  ed.  1839. 
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Fig.  169. 


We  have  already  described  the  ordinary 
mode  of  death  in  cases  of  internal  meningeal 
cancer ; the  description  will,  in  the  majority 
of  cases,  apply  to  the  protruding  species, 
which  rarely  destroys  the  patient  with  the 
ordinary  phenomena  of  external  cancinoma- 
tous  disease.  A table  is  given  further  on 
which  shows,  that  in  twenty-one  at  least  of 
the  cases  on  record,  the  cerebral  symptoms 
preceding  death  were  brought  on  by  various 
operations,  or  attempts  at  operations,  on  the 
tumours.  According  to  Velpeau,  when  these 
patients  perish  rapidly,  the  dura  mater  or  sur- 
face of  the  brain  is  found  inflamed,  covered 
with  pus,  ulcerated,  softened,  or  reduced  to  a 
putrid  detritus  ; in  other  cases  there  is  puru- 
lent infiltration  of  the  arachnoid,  extending  to 
the  occipital  foramen,  with  apoplectic  effusion 
into  the  brain.  Among  sixty  cases  Velpeau 
only  detected  three  in  which  there  was  co- 
existing cancer  in  other  organs. 

The  duration  of  the  disease  differs  ex- 
tremely in  different  instances.  Graff’s  patient 
had  suffered  thirty-seven  years  at  the  time  of 
her  death  ; Louis  speaks  of  a case  which  lasted 
forty  years ; others  have  been  known  to  exist 
for  thirty,  fifteen,  and  ten : but  its  ordinary 
course  is  much  more  rapid.  The  slow  course 
of  the  disease  in  the  cases  referred  to,  may,  on 
first  view,  appear  an  argument  against  its  can- 
cerous nature,  but  Graff’s  narrative  is  pre- 
cisely one  of  those  which,  by  their  precision 
and  minuteness,  place  the  encephaloid  cha- 
racter of  the  malady  beyond  the  reach  of 
controversy. 

The  seat  of  these  cancers,  in  respect  of  the 
region  of  the  skull  affected,  was  as  follows,  in 
51  cases  analyzed  by  Velpeau  : 

13  in  the  parietal  region, 

8 — temporal  — 

7 — frontal  — 

7 — orbito-nasal — 


7 in  the  occipital  region 
5 — vertical  — 

3 on  the  petrous  bone, 

1 in  the  substance  of  the  falx  cerebri. 
Tumours  of  the  internal  surface  of  the  dura 
mater,  in  particular,  have  been  most  frequently 
met  with  by  Cruveilhier  at  the  angle  of  union 
of  the  falx  cerebri  with  the  rest  of  the  mem- 
brane, when  seated  at  the  convexity  of  the 
skull ; in  the  olfactory  groves,  the  sella  tur- 
cica and  the  surfaces  of  the  petrous  process, 
when  occupying  the  base. 

The  number  of  tumours  existing  in  one 
skull  varies.  It  appears  from  M.  Velpeau’s 
inquiries  that  they  are  commonly  single,  as 
had  been  already  affirmed  by  Meckel ; twelve 
examples  only  of  multiple  development  pre- 
sented themselves  in  sixty  cases.  They  are 
sometimes  very  numerous ; Sandifort  found 
eighteen,  Ritterich  fourteen  in  one  subject, 
and  cases  almost  similar  have  been  observed 
by  others.  Cruveilhier1  speaks  of  having  dis- 
covered one  hundred  in  the  diploe  of  a sub- 
ject with  mammary  cancer. 

Of  the  causes  of  the  disease  nothing  is 
known  : numerous  writers  gratify  their  fond- 
ness for  universal  explanation  by  ascribing  it 
to  blows  ; but  they  fail  to  adduce  a particle  of 
evidence  proving  that  the  disease  had  not 
existed  before  the  receipt  of  the  injury ; this 
appears,  however,  in  some  cases,  to  have 
hastened  the  occurrence  of  protrusion.  Aber- 
nethy,  true  to  his  general  doctrine,  conjectures 
that  an  effusion  of  blood  from  a blow  might 
become  organized,  and  form  a fungus  ; but  he 
had  not  himself  observed  any  facts  in  support 
of  such  a view2.  Were  this  notion  established, 
the  influence  of  external  injury  would  be 
clearly  defined.  (See  Hematoma.)  Some 
attribute  the  affection  to  the  venereal  cac- 
hexia ; others  (such  as  V.  Walther,  who 
looks  on  it  as  identical  with  the  white  swell- 
ings of  joints,)  to  the  scrofulous  : both  opi- 
nions, merely  hypothetical  at  the  best,  are 
disproved  by  observation. — The  affection  has 
been  met  with  in  the  two  sexes  with  about 
equal  frequency ; twenty-three  of  the  subjects 
of  forty-four  cases,  collected  from  different 
sources  by  Velpeau,  were  males,  twenty -one 
females.  It  is  observed  at  every  age,  as  the 
following  table  of  forty  cases,  by  the  same 
writer,  fully  shows  : 

From  aet.  0 to  10 Ceases, 

— 20  — 30  7 — 

_ 30  — 40  10  — 

— 40  — 50  9 — 

— 50  — 60  5 — 

_ 60  — 80  3 — 

Treatment. — Upon  the  inutility  of  resol- 
vents, and  local  applications  of  all  kinds,  it  is 
unnecessary  to  dwell. 

Compression  originally,  as  we  believe,  em- 
ployed from  the  disease  being  mistaken  for 
encephalocele,  and  apparently  warranted  by 

1 Livrais.  xx.  Os.  p.  4. 

1 Surg.  Observ.  on  Injur,  of  the  Head,  p.  58.  Ed. 
1826. 
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the  result  of  a curious  case  related  by  Louis 
(the  benefit  derived  really  depending  on  the 
reduction  of  the  tumour),  is  justly  rejected 
wholly  by  modern  practitioners. 

The  destruction  of  the  tumour  has  been  at- 
tempted in  many  instances  by  opening  it  with 
caustic.  Five  out  of  six  cases  treated  in  this 
way,  and  collected  by  Ebermaier,  terminated 
fatally,  almost  immediately  : in  the  case  with 
successful  issue,  related  by  Eck,  doubts  are 
thrown  out  by  Velpeau,  whether  the  disease 
was  really  cancerous. 

Ficker  describes  an  example  of  apparently 
successful  ligature  ; Velpeau  questions  the 
carcinomatous  nature  of  the  disease  in  this 
instance  also.  In  other  cases  constriction  with 
a ligature  has  been  followed  by  convulsions  ; 
Mr.  S.  Cooper  mentions  his  having  observed 
the  fatal  effects  of  this  mode  of  operation 
exemplified  at  St.  Bartholomew’s. 

In  order  to  place,  in  the  very  strongest 
light,  the  disastrous  consequences  to  be  ex- 
pected from  merely  incising  these  tumours,  or 
from  a partial  attempt  at  their  removal,  we 
subjoin  the  results  of  a number  of  instances  in 
which  such  measures  were  had  recourse  to. 


REFERENCE.  OPERATION. 

Amatus  Lusj-  Incision. 

TAN  US. 

(Centur.  5.  Obs. 

8.) 


Camerarius. 

Ambroise 

Pare. 

(Louis,  p.  10.) 
Petit. 

(Louis,  p.  13.) 

Sivert. 
(Louis,  p.  14.) 

Rey. 

(Louis,  p.  21.) 


Legrand. 
(Louis,  p.  23.) 

Choppart. 
(Louis,  p.  31.) 


Saltzmann. 
(Louis,  p.  34.) 

Volprecht. 
(Louis,  p.  3G.) 


Philippe. 
(Louis,  p.  43.) 


Hrister. 
(In  Kaufmann.) 


Opening  with 
caustic. 

Opened  for  an 
abscess  by  a 
barber. 


Partial  removal 
of  tumour. 

Incision  of  skin 
& pericranium ; 
one-third  of  the 
boriy  circle,  but 
none  of  the  mor- 
bid growth  re- 
moved. 

Tumour  incised. 


Opened  with 
caustic. 


RESULT. 

Death  in  convul- 
sions, 2 days 
after. 

Death  on  3rd 
day. 

Death  on  2nd 
day. 


sions  or  pain. 
(Infant,  let.  2.) 

Death  on  11th 
day. 

Lingering  death, 
with  cerebral 
symptoms. 


Death  a few  (6 
or  8)  hours  after; 
slight  delirium 
and  convulsions. 
Haemorrhage,  — 
convulsions,  — 
death  in  about 
24  hours. 


Opening  with 
caustic  potass. 
Incision. 


Tumour  incised 
crucially. 


Caustic  applied. 
Central  incision. 


Death  a few  days 
after. 

Draining  haemor- 
rhage, death  on 
2nd  day. 

Stupor  after  ope- 
ration, continu- 
ing until  death, 
on  5th  day. 

Convulsions  and 
death  on  8th  day. 
Death  in  less 
than  24  hours, 
withouteonvul- 


REFERENCE.  OPERATION.  RESULT. 


V.  Walther. 


SlEBOLD. 


SlEBOLD. 


Astley  Cooper. 


Klein. 


Schnieber. 


Graff. 


Wish  art. 


Travers. 


Chelius. 
Case  4.  (vide 
fig.  169.) 


Amussat. 
(Cruveilhier’s 
case  of  cranial 
colloid.) 

Jobert. 


Orioli. 


Incision  of  base, 
haemorrhage,  & 
ligature  of  10 
arteries ; 2 lbs. 
of  blood  lost. 

Attempted  re- 
moval. 


Incision  from  one 
end  to  the  other 
of  the  tumour. 

Tumour  partial- 
ly removed. 

Tumour  punc- 
tured with  a 
trocar,  and  4 
ounces  of  blood 
drawn  off;  then 
incised  in  its  en- 
tire length. 

New-born  in- 
fant : tumour 

removed  by  the 
father  with  a 
razor, as  close  as 
ossihle  to  the 
ase. 

Again  removed 
to  the  level  of 
the  bone;  the 
patient  aetat.  5. 

Removal  to  level 
of  skull. 


Crucial  opening 
made. 


Tumour  incised 
for  an  abscess. 


On  first  incision, 
tremendoushae- 
morrhage ; a 
large  part  ex- 
cised ; obstinate 
bleeding  ( April 
1826). 


Partial  extirpa- 
tion. 


Removal  to  level 
of  skull ; actual 
cautery  applied 
to  the  bone. 

Imperfect  remo- 
val. 


Cicatrization;  pa- 
tient alive  two 
years  after;  the 
tumour  only 
slightly  enlarg- 
ed. 

Death  under 
knife,  from  hae- 
morrhage and 
convulsions. 

Death  on  the  4th 
day. 

Fever ; coma  on 
the  4th,  death 
on  the  6th  day. 

Death  on  the  4th 
day. 


Gradually  reap- 
peared without 
affecting  the 
child’s  health. 


The  fungus  reap- 
peared, and  was 
as  large  as  be- 
fore on  the  11th 
day : death  on 
the  15th. 

Patient  lived  6.J 
months,  when 
the  tumour  had 
re-acquired  its 
original  size. 
Fungous  growth 
sprouted  out  in 
3 days ; death 
on  the  14th. 

Free  haemor- 
rhage ; “ death 
quickly  follow- 
ed.” 

Wound  almost 
closed  6 weeks 
after ; but  tu- 
mour then 
larger  than  be- 
fore operation; 
pulsatile,  pain- 
ful, and  the 
seat  of  frequent 
hemorrhage.  — 
Death  Decem- 
ber, 1827. 

Reproduction; — 
death  in  one 
year. 

Disease  returned 
in  a month. 
(Case  afterwards 
operated  on  by 
Berard,  jun.) 
Rest  removed  by 
gangrene : re- 

covery. 


There  can  be  little  question  in  the  mind  of 
any  one,  after  a perusal  of  these  columns,  as 
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to  the  fitness  or  unfitness  of  incising,  applying 
caustic  to,  or  partially  removing  these  tumours. 
If  any  operation  be  admissible  it  is  evidently 
the  complete  ablation,  and  this  only,  of  the 
diseased  growth.  And  if  we  look  to  past  ex- 
perience for  facts  justifying  such  extirpation, 
we  shall  find  few  to  encourage  us  in  pursuing 
or  recommending  the  practice,  or  to  authorize 
the  surgeon  in  regarding  the  affection  other- 
wise than  with  Ebermaier,  as  a noli  me  tangere. 
The  successful  issue  in  the  cases  of  Severinus 
and  Wepfer  must  be  looked  on  as  a fortunate 
chance ; of  the  only  two  operations,  as  we 
believe,  performed  of  late  years — those  by 
Berard  and  Orioli — the  latter,  it  is  true,  ter- 
minated successfully,  the  other  fatally  in  34 
hours.  The  operation,  however,  can  neither 
claim  the  honour  of  the  /ecovcry  in  the  one 
case,  for  this  was  the  accidental  effect  of  gan- 
grene attacking  a portion  of  the  tumour  which 
the  operator  had  been  unable  to  reach  ; nor 
can  the  propriety  of  operating  in  general  be 
denied  on  the  score  of  the  disastrous  issue  of 
the  latter,  for  from  the  size  of  the  tumour — 
sixteen  applications  of  the  trepan,  an  interval 
of  one  or  two  lines  being  left  between  each  pair 
of  circles  besides,  were  required — the  case  was 
unusually  unfavourable  for  operation.  As  to 
the  opinions  of  writers  on  the  point,  we  find 
Boyer  recommending  extirpation  in  but  a 
very  few  cases  ; Delpech  rejecting  it  altoge- 
ther ; Richerand  advising  it  only  when  the 
growth  is  seated  at  the  upper  part  of  the 
head  ; Velpeau  confining  it  to  tumours  with  a 
narrow  base  and  which  only  require  removal 
of  the  bone  without  implication  of  the  dura 
mater.  There  can  be  no  doubt  of  the  theo- 
retical propriety  of  the  last  opinion,  and  in 
the  instances  of  sub-pericranial  and  cranial 
cancer  it  may  be  carried  out  in  practice,  as  it 
is  not  impossible  to  distinguish  these  from  the 
more  deeply  seated  forms.  But  we  have  al- 
ready stated  that  there  is  no  diagnostic  mark 
whereby  fungous  protrusions  growing  from 
the  internal  surface  of  the  dura  mater  or 
deeper  parts  may  be  distinguished  from  those 
springing  from  the  external  surface  of  the 
former  texture.  If,  however,  upon  removing 
the  surrounding  bone  the  operator  should  dis- 
cover that  the  deep  surface  of  the  dura,  or 
even  the  pia  mater  were  involved,  Cruveilhier 
and  Velpeau  both  agree  in  the  propriety  of 
removing  these  membranes  ; in  fact,  where 
the  operation  has  advanced  so  far,  there  seems 
no  other  course  left  to  be  adopted. 

If  the  operation  be  determined  on,  the  in- 
vesting skin  should  be  divided  by  a conical 
incision  and  the  flaps  dissected  back  sufficient- 
ly far  to  allow  of  the  application  of  the  tre- 
phine round  the  tumour.  If  there  be  any  un- 
sound skin,  this  should  be  carefully  removed  ; 
but  it  is  important  that  as  much  as  possible 
be  retained  for  covering  the  exposed  dura 
mater  or  brain.  For  a particular  description 
of  the  steps  of  the  operation  we  must  refer  to 
the  articles  Head,  Trephine.  Berard  per- 
formed his  operation  on  two  successive  days  : 
on  the  first  occasion  three  quarters  of  an  hour 


were  occupied  in  applying  the  trepan  six 
times  ; on  the  second,  an  hour  and  a half  in 
the  remaining  ten  applications.  This  mode 
of  dividing  the  operation  might  be  imitated 
where  the  growth  is  very  large  ; but  such 
dimensions  undoubtedly  form  a special  contra- 
indication to  its  performance.  The  extensive 
exposure  of  meningeal  surface  is  one  of  the 
most  serious  obstacles  to  success  : a writer  in 
the  Gazette  Medicate,  commenting  on  this, 
enquires  whether  it  might  not  be  remedied  by 
autoplasty.  A remarkable  circumstance  at- 
tending Berard’s  operation  was,  that  on  the 
removal  of  the  mass,  the  ordinary  symptoms 
of  compression  of  the  brain  came  on  ; the  pa- 
tient was  restored  to  consciousness  by  firm 
pressure  on  the  part  of  the  hemisphere  cor- 
responding to  the  seat  of  the  fungus.  This 
physiological  fact  may  be  usefully  compared 
with  Magendie’s  experiments  on  the  cephalo- 
rachidian  fluid. 
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II.  Schleicher,  Diss.  Fung.  Dur.  Matr.  Obs.  Sing.  Sist. 
Berol.  1829.  C.  II.  Ebermaier,  Ucbcr  die  Schwamm 
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Fung.  Dur.  Matr.  Heidelb.  1832.  A.  Berard,  Gaz. 
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liautschwamni”  in  Encycl.Wortevb.  dor  Med.  Wissens. 
It.  16,  Berlin;  1037.  S.  Cooper , Dictionary  of  Surgery : 
Art.  “Fungus  of  Dura  Mater,”  1839. 

(b.)  Spinal  Meninges. — Cancerous  disease 
of  the  spinal  canal  may  originate  precisely  in 
the  same  situations  as  in  the  skull  ; but  the 
disease  is  rare,  and  of  its  protrusion  externally 
there  have  been  but  few  examples  preserved 
by  the  industry  of  writers. 

Philipps  relates  the  case  of  a youth  aged 
14,  who  fell  from  a second  story  window  into 
the  street,  whereby  his  back  was  bruised,  but 
no  fracture  caused.  The  sufferer  was  able  to 
walk  with  his  body  bent  forward.  Three 
years  and  a half  after  the  accident  he  was 
seized  with  violent  pain  in  the  back,  thighs, 
and  legs,  and  a tumour  began  to  form  over 
the  lumbar  vetebrae,  which  increased  to  a 
great  size  ; it  was  red  on  the  surface,  and  the 
source  of  frequent  haemorrhage.  Complete 
paraplegia,  incontinence  of  urine  and  faeces,  &c. 
supervened,  and  the  patient  died  six  years 
after  the  fall.  The  tumour  consisted  of  ence- 
phaloid,  took  its  origin  from  the  spinal  cord, 
and  had  spread  upwards,  as  also  downwards, 
extending  from  the  third  dorsal  vertebra  to 
the  coccyx.  Several  dorsal  and  lumbar  ver- 
tebrae were  “ carious,”  and  some  of  the  latter 
had  altogether  disappeared  : there  was  general 
softening  of  all  the  bones  of  the  spine,  of  the 
sacrum,  and  the  ileum. 

In  a case  of  similar  character  related  by 
Wolff,  the  tumour  formed  at  the  upper  part  of 
the  back  ; the  patient  had  also  had  a fall,  and 
there  was  paraplegia  and  incontinence  of 
urine.  Pressure  on  the  swelling  caused  ver- 
tigo and  a disagreeable  sensation  in  the  front 
of  the  head.  [Could  this  have  arisen  from 
the  forcible  repulsion  of  the  cephalo-rachidian 
fluid  into  the  ventricles'?]  A second  tumour 
soon  appeared  in  the  lumbar  region.  On 
post-mortem  examination  the  new  growths 
were  ascertained  to  possess  the  chemical  and 
physical  constitution  of  encephaloid  ; they  ad- 
hered to  the  medulla,  w'hich  was  scarcely 
softer  than  natural,  though  its  “ investments 
were  destroyed  in  the  corresponding  places.” 
The  spinous  processes  of  eight  vertebrae  had 
totally  disappeared. 

We  owe  to  Lecat  the  record  of  a case  in 
which  partial  excision  was  performed.  G.  I. 
shoemaker,  received,  in  1750,  a violent  blow 
in  the  loins,  after  which  a “ carcinomatous 
tumour”  formed  there  ; the  disease  destroyed 
the  spinous  processes  of  the  four  first  lumbar 
vertebrae,  and  part  of  the  sheath  of  the  me- 
dulla. “ All  these  nervous  parts  [encephaloid 
matter],  dilated  into  mushroom-like  growths, 
formed  the  tumour.”  It  was  extirpated  in 
1751  without  loss  of  blood,  but  “ such  a pro- 
digious nervo  - lymphatic  discharge  followed 
from  the  medulla  that  the  thickest  cloths  were 
saturated.”  The  patient  died  of  exhaustion 
in  two  days. 

For  the  incipient  symptoms  of  the  disease 
we  must  refer  the  reader  to  the  medical  works 
below  enumerated. 
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VIII. — Alimentary  Canal. 

(a.)  Lips. — Labial  cancer  may  commence 
by  infiltration  of  scirrhus,  presenting  the  cha- 
racteristic properties  of  this  formation,  in  a 
limited  extent  of  the  lip  and  apparently  under- 
neath the  skin  at  the  junction  of  that  mem- 
brane with  the  mucous  surface1.  After  a 
variable  length  of  time,  the  skin,  or  more  com- 
monly the  mucous  tissue,  gives  way,  the  re- 
sulting fissure  discharges  a thin  acrid  fluid  ; 
this  dries  and  forms  a scab,  which  falls  off  or 
is  torn  away  accidentally  and  is  reproduced. 
Meanwhile  the  ulcerative  process  advances, 
at  first  slowly  ; the  formation  of  regular  scabs 
ceases,  and  fungous  formations  spring  from  the 
scirrhous  basis.  These  are  of  the  hard  spe- 
cies ; and  we  have  not  met  with  any  instance  in 
which  encephaloid  matter  is  alleged  to  have 
been  produced  in  this  situation.  In  some 
cases  the  production  of  a cutaneous  warty 
excrescence,  such  as  has  been  elsewhere  de- 
scibed,  is  the  first  phenomenon  observed  : this 
is  not  unfrequently  tinged  with  melanic  mat- 
ter. Mr.  Warren  observes  that  the  cuticular 
crust  continues  to  be  regenerated  for  years  in 
some  subjects,  before  any  thickening  of  the 
skin  is  perceptible  ; in  such  cases  the  affection 
is  not  originally  cancerous.  The  same  sur- 
geon describes  an  example  of  the  disease 
which  commenced  “ by  a pustule  which  after 
bursting  left  a scab.”  As  the  disease  advances, 
the  skin,  mucous  membrane,  and  labial  glands 
form  a prominent  mass,  which  combined  with 
the  fungous  productions  from  the  sore,  pro- 
duce an  abundant  slaver  that  constantly  es- 
capes over  the  edge  of  the  lip,  and  irritates  and 
excoriates  the  adjoining  skin.  The  ulceratien 
may  spread  over  the  entire  cheek  and  destroy 
even  part  of  the  external  ear  ; or  the  morbid 
formation  extend  to  the  maxilla,  as  in  a case 
observed  by  Mr.  Travers,  where  an  immove- 
able scirrhous  tumour  extended  from  this 
bone  to  the  os  hyoides,  went  through  its  stages 
with  rapidity,  and  finally  choked  the  patient 
while  in  the  act  of  swallow'ing.  The  destruc- 
tion has  been  known  to  extend  even  to  the 
sternum.  It  was  remarked  by  Bayle,  and  the 
observation  has  been  confirmed  by  others, 
that  so  long  as  the  ulcer  implicates  the  skin 
only,  it  remains  comparatively  superficial,  but 
when  the  mucous  membrane  is  attacked,  exca- 
vates deeply,  destroying  all  the  tissues  of  the 
part  : this,  of  course,  refers  to  cases  wherein 
ulceration  commences  distinctly  by  the  cuta- 

1 Pearson,  Travers. 
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neous  surface.  The  salivary  and  the  lympha- 
tic glands  become  enlarged  and  painful ; the 
latter  especially  may  be  infiltrated  with  scir- 
rhus.  General  contamination  of  the  system 
is  comparatively  rare  ; a remarkable  instance 
of  its  occurrence,  wherein  the  heart  was  the 
seat  of  numerous  cancers,  has  been  related  by 
Mr.  Coates'. 

Labial  cancer,  rather  frequent  among  males, 
is  singularly  rare  in  the  other  sex.  It  almost 
invariably  affects  the  lower  lip,  and  seems  not 
uncommonly  to  acknowledge  as  an  exciting 
cause,  the  irritation  of  a pipe  or  tobacco-juice. 
But  the  inadequacy  of  this  to  produce  the 
disease  in  a non-predisposed  subject  appears 
from  the  consideration,  as  Mr.  Travers  excel- 
lently well  observes,  that  “ of  the  number  of 
smokers  the  proportion  of  persons  so  affected 
does  not  exceed  that  of  cancerous  to  sound 
persons.”  Rough  and  prominent  edges  of 
teeth  act  in  a similar  way. 

When  the  cancerous  nature  of  the  disease 
is  established,  no  time  should  be  lost  in  re- 
moving it.  Destruction  with  caustic  has  had 
its  advocates,  and  may  be  had  recourse  to  in 
the  case  of  timorous  patients,  but  the  knife 
is  greatly  preferable.  The  indurated  mass 
may  be  removed  by  two  straight  converging 
incisions  meeting  inferiorly  at  a point : a tri- 
angular portion  of  tissue  is  thus  cut  away, 
precisely  as  in  the  hare-lip  operation  ; the 
exposed  edges  are  then  brought  together  by 
the  twisted  suture.  If,  however,  the  disease 
occupy  a large  share  of  the  lip,  this  mode  of 
removal  is  inapplicable ; and  a semi-circular 
or  crescentic  section  must  be  substituted  for 
it.  Mr.  Travers,  who  has  made  trial  of  this 
plan,  mentions  the  disuse  of  sutures  as  one  of 
its  principal  advantages,  and  states  that  in  a 
case  where  the  removal  extended  to  the  frae- 
num,  the  natural  appearance  of  the  part  was 
eventually  in  a great  measure  restored — “the 
cut  surface  takes  a depth  of  colour,  a plump- 
ness, and  a defined  border,  which  has  much 
the  appearance  of  the  natural  surface.”  M. 
Begin,  arguing  upon  the  contraction  of  the 
lip  which  follows  the  triangular  excision,  and 
the  disfiguring  protrusion  of  the  sound  lip  en- 
tailed thereby,  seems  to  consider  that  it  should 
be  abandoned  altogether  in  favour  of  the  cres- 
centic operation  ; it  is  true,  he  admits,  that  the 
gradual  elongation  of  the  divided  substance  re- 
moves the  deformity  referred  to  to  a certain 
extent,  but  the  traction  exercised  on  the  labial 
tissue  during  this  process  may,  he  conceives, 
contribute  to  the  reproduction  of  the  disease. 
Dupuytren,  likewise  an  advocate  for  the  semi- 
circular section,  performed  it  with  a pair  of 
strong  curved  flat  scissors  ; a bistoury  is  more 
commonly  employed.  The  wound  should  be 
covered  with  a little  moistened  lint  kept 
in  situ  by  a double-headed  bandage  passing 
over  the  vertex  and  occiput.  The  saliva 
escapes  at  first  abundantly  from  the  mouth, 
but  the  reparative  efforts  of  nature  usually 
remove  this  serious  inconvenience:  should 

' Med.  Gaz.  vol-  xviii.  p.  575.  1834. 


this  not  be  the  case,  a silver  lip  may  be  adapt- 
ed to  the  part ; or  the  lost  tissues,  as  recom- 
mended by  Mr.  Earle,  restored  by  cheilo- 
plasty.  The  angles  of  the  mouth  should  be 
spared,  if  this  can  be  safely  done. 

The  position  of  the  disease  sometimes  re- 
quires an  impromptu  modification  of  the  or- 
dinary modes  of  operating.  In  a case  of  can- 
cer occupying  the  right  half  of  the  upper  lip, 
and  extending  to  beneath  the  left  ala  of  the 
nose,  M.  A.  Berard  removed  the  mass  by 
two  straight  parallel  incisions  perpendicular 
to  the  lip  and  united  by  a transverse  one 
at  the  base.  Two  lateral  flaps  were  then 
formed  by  prolonging  the  transverse  incision 
to  the  border  of  each  masseter,  and  by  slitting 
up  the  cheek  from  the  commissure  of  the  lips 
to  the  same  point.  Each  flap,  of  rectangular 
shape,  had  three  of  its  borders  free  ; having 
been  drawn  towards  each  other,  the  inner  edges 
of  these  were  next  united  by  the  twisted  su- 
ture ; the  upper  similarly  fixed  to  the  cheeks 
and  lower  part  of  the  nares,  and  the  inferior 
united  in  the  same  way,  as  far  as  the  com- 
missures of  the  mouth  ; part  of  the  inferior 
cut  edge  formed  the  free  border  of  the  new 
lip.  The  wounds  cicatrized  by  first  intention, 
and  the  new  lip  subsequently  assumed  the 
appearance  of  a natural  one  on  which  the 
hare-lip  operation  had  been  successfully  per- 
formed'. 

(b.)  Gums. — See  Maxilla. 

(c.)  Tongue. — Lingual  cancer,  which,  as 
far  as  we  have  been  able  to  ascertain,  is 
almost  invariably  of  the  scirrhous  species, 
commences — 1,  As  a small  distinctly  circum- 
scribed but  somewhat  knotted  tumour,  ge- 
nerally seated  in  the  anterior  part  of  the 
organ  midway  between  the  raphe  and  one 
edge,  and  rarely  extending  beyond  the  middle 
line ; 2,  or  as  a small  excrescence,  which 
eventually  in  some  instances  becomes  pedun- 
culated ; 3,  or  cancerous  deposition  in  rare 
cases  complicates  simple  ulceration,  produced, 
for  example,  by  the  contact  of  a carious  tooth : 
4,  or,  in  still  rarer  instances,  erectile  tumours 
become  the  seat  of  such  deposition. 

In  either  case  the  surface  ulcerates  (the 
mass  may  have  acquired  such  size  as  to 
extrude  the  tongue  from  the  mouth  before 
this  change  occurs)  and  presents  the  usual 
phenomena  and  appearance  of  carcinomatous 
ulcers,  the  fungous  formations  sometimes 
assuming  the  cauliflower  shape  and  attaining 
large  dimensions.  The  progress  of  the  dis- 
ease is  in  some  cases  extremely  rapid  : Mr. 
Warren  records  an  instance  in  which  eleven 
weeks  sufficed  to  change  a “small  hard  lump 
on  the  edge  of  the  tongue  into  an  extensive 
ulcerated  fungus,  rising  a quarter  of  an  inch 
above  its  surface,  and  covering  half  its 
breadth.”  The  ulceration  may  spread  to  the 
buccal  and  gingival  mucous  membrane,  while 
the  non-ulccrated  part  becomes  covered  with 
warty  vegetations.  The  sublingual  and  sub- 
maxillary lymphatic  glands  undergo  the  or- 
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dinary  changes : Mr.  Travers  has  known 
them  form  the  base  of  the  tumour,  while 
a cauliflower  fungus  occupied  half  the  tongue 
and  covered  the  lower  jaw. 

Acute  pain  is  not  a constant  symptom  ; 
there  is  generally  an  aching  sensation  ex- 
perienced, varied  occasionally  by  sharp 
pangs  darting  in  the  direction  of  the  ear. 
The  necessity  for  constant  sputation  forms 
one  of  the  most  distressing  concomitants  of 
the  disease  : and  at  night  the  accumulation 
of  the  discharge  interferes  with  the  patient’s 
rest  by  exciting  cough.  The  secreted  mat- 
ters are  swallowed  in  large  quantities,  and 
according  to  Begin  sometimes  glide  into 
the  respiratory  passages  ; this  surgeon  attri- 
butes the  constitutional  suffering  in  some 
measure  to  such  deglutition.  The  mechanical 
action  of  the  growth,  particularly  when  it 
attains  large  size,  produces  pain  and  difficulty 
in  articulation  and  in  the  mastication  and  de- 
glutition of  food,  gradually  increasing  until 
the  performance  of  these  functions  becomes 
an  impossibility.  As  an  evil  of  a minor  kind, 
the  jaws  are  often  unconsciously  closed  on 
the  enlarged  organ,  which  is  very  painfully 
compressed.  The  cachexia  is  sometimes  ex- 
hibited in  an  intense  degree. 

Mr.  Travers  fixes  upon  strong  and  healthy 
males  of  the  age  of  40  and  upwards  as  the 
most  usual  subjects  of  lingual  cancer  ; the 
disease  is,  however,  observed  not  unfrequently 
in  the  other  sex,  and  in  much  younger  in- 
dividuals. 

Cancerous  disease  of  this  organ  is  liable 
to  be  confounded  with  some  other  affections. 
Mr.  Travers  describes  a globular  tumour 
seated  deeply  in  its  substance,  very  uniform 
and  unyielding  on  the  surface,  and  like  a 
marble  in  point  of  size,  and  to  the  feel. 
He  has  invariably  found  this  tumour  disap- 
pear under  the  use  of  alkalies  and  tonics. 
Having  never  opened  it,  or  examined  its 
structure,  he  is  only  enabled  to  presume  it 
to  be  a cyst  containing  an  albuminous  fluid. 
Syphilitic  ulceration,  accompanied  with  indura- 
tion, so  strongly  resembles  the  scirrhous 
species,  that  it  is  occasionally  next  to  im- 
possible to  distinguish  them.  The  former 
is,  according  to  Begin,  of  greater  extent ; the 
induration  more  diffused,  furrowed  with  deep 
fissures,  and  furnishing  scarcely  any  discharge, 
The  action  of  mercury  is  far  from  a test  of  the 
nature  of  the  sore,  as  this  mineral  is  some- 
times decidedly  injurious  where  no  question 
can  be  entertained  of  the  really  syphilitic 
nature  of  the  ulcer.  Lingual  syphilitic  sores 
are  almost  always  secondary,  but  sometimes 
primary , as  is  proved  by  the  results  of  inocula- 
tion. Simple  ulceration  generally  depending 
upon  the  irritation  of  accumulated  tartar  or  of  a 
carious  or  prominent  tooth,  is  usually  to  be 
distinguished  by  the  rapid  cure  which  follows 
the  removal  of  the  irritating  agent.  Erectile 
tumours'  of  the  surface  of  the  tongue  are  to 
be  known  by  the  peculiar  characters  of  that 
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tissue  : their  liability  to  become  the  seat  of 
cancerous  deposit  should  not  be  forgotten. 
Mr.  Warren  describes  an  enlargement  of  the 
mucous  glands,  commonly  occurring  on  the 
side  of  the  tongue,  with  a red  fungous  ap- 
pearance, but  differing  from  cancer  by  its 
being  “ sensitive,  not  painful,  and  unattended 
with  real  ulceration  or  thickening  of  the 
tongue.”  The  diagnostic  marks  of  some 
other  affections  will  be  stated  in  the  article 
Tongue. 

The  necessity  of  operating  at  an  early 
period  cannot  be  too  strongly  insisted  on, 
especially  on  account  of  the  greatly  increased 
difficulty  of  removal  when  the  disease  ex- 
tends deeply  towards  the  base  of  the  organ. 
Mr.  Travers  has  only  known  one  case 
operated  on  at  an  advanced  stage  in  which  a 
relapse  did  not  occur  within  a twelvemonth. 
The  morbid  growth  may  be  removed  by  liga- 
ture or  excision. 

The  former  plan  ensures  us  from  the  dan- 
ger of  the  serious  haemorrhage  which  some- 
times results  from  division  of  the  ranine,  &c. 
arteries.  A curved  needle,  armed  with  a 
double  ligature,  is  passed  through  the  tongue 
and  opposite  the  central  part  of  the  diseased 
mass  ; the  ligatures  are  then  tightly  tied,  one 
in  front,  the  other  behind,  so  as  to  embrace 
both  divisions  of  the  cancer.  This  manoeuvre 
is  difficult  of  execution  when  the  disease  ex- 
tends far  back,  as  the  posterior  ligature  can 
hardly  be  pushed  far  enough  back  to  circum- 
scribe it.  M.  Begin,  too,  urges  the  vast 
tumefaction,  the  accumulation  of  putrid  sanies, 
the  pain,  the  difficulty  of  breathing,  and  other 
serious  symptoms  which  almost  inevitably 
follow  this  operation,  as  reasons  for  rejecting 
it  altogether ; he  alludes  to  a case  in  which 
it  proved  fatal  in  a Parisian  Hospital,  from 
the  violence  of  these  symptoms. 

When  about  to  excise  the  diseased  mass, 
the  surgeon,  as  a preliminary  step,  places 
small  cork  or  wooden  wedges  between  the 
teeth,  to  prevent  the  approximation  of  the 
jaws.  If  the  cancer  be  seated  towards  the 
point  or  at  the  edge  of  the  organ,  it  may  be 
seized  with  the  thumb  and  fore-finger  of  the 
left  hand,  previously  covered  with  linen,  and 
a straight  bistoury  being  passed  behind  the 
diseased  portion,  the  whole  removed  at  a 
single  stroke.  In  some  cases  the  mass  is 
so  situated  that  a piece  of  triangular  shape 
requires  to  be  removed.  Under  such  circum- 
stances Boyer  and  Langenbeck  recommend 
the  edges  of  the  hiatus  to  be  brought  together 
by  suture  anteriorly,  with  a view  to  prevent 
haemorrhage  and  lessen  subsequent  deformity. 
Begin,  however,  denies  the  advantage  of  the 
suture  in  the  latter  respect,  as  the  tissue 
of  the  tongue  becomes  elongated,  and  repairs 
the  losses  it  may  have  sustained  with  ex- 
traordinar}'  facility.  When  the  disease  ex- 
tends far  back,  an  assistant  is  required  to 
keep  the  tongue  steadily  out  of  the  mouth. 
The  fingers  and  a piece  of  linen  are  usually 
sufficient  for  the  purpose  ; where  they  fail, 
a pair  of  forceps  with  blades  terminating  in 
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hooked  extremities  (velsellum)  may  be  used 
to  seize  the  diseased  mass,  or  if  particular 
difficulty  arise  in  any  instance,  a ligature 
passed  through  that  part.  The  surgeon  then 
transfixes  the  tongue  with  a straight  bistoury 
behind  and  without  the  disease,  and  bringing 
it  forwards  to  the  apex,  separates  the  healthy 
tissues  laterally  ; the  posterior  separation  is 
next  effected  by  carrying  the  bistoury  out- 
wards from  the  posterior  point  of  the  incision 
to  the  edge  of  the  tongue.  No  dressing 
is  required.  Serious  haemorrhage,  as  we 
have  said,  sometimes  follows.  Ligature  or 
torsion  of  vessels  is  rarely  efficacious  in  check- 
ing it,  as  the  blood  flows  from  a multitude  of 
points  on  the  divided  surfaces  ; ordinary  as- 
tringent gargles  frequently  fail,  and  we  have 
seen  cases  in  which  the  actual  cautery  was 
required  to  stop  the  effusion.  Where  this  is 
necessary,  pieces  of  pasteboard  should  be 
placed  in  the  mouth  for  the  protection  of 
the  surrounding  parts.  If  the  bleeding  con- 
tinue in  spite  of  all  other  measures,  the 
lingual  artery  should  be  taken  up  above  the 
great  cornu  of  the  os  hyoides'.  Flaubert, 
of  Lyons,  tied  the  vessel  as  a preliminary 
measure. 

Should  the  disease  encroach  on  the  base  of 
the  tongue,  the  application  of  a ligature  in 
the  ordinary  way  is,  as  has  been  stated,  far 
from  easy  and  may  be  impracticable.  Under 
these  circumstances  the  complaint  had  been 
considered  beyond  the  reach  of  surgical  in- 
terference, until  the  bold  performances  of 
Jules  Cloquet,  Mirault2,  and  Mr.  Arnott3, 
proved  that  a ligature  might  be  safely  applied 
from  beneath  the  jaw.  See  Tongue. 

(d.)  Tonsils. — Hypertrophous  induration 
of  the  tonsils  is  a condition  of  most  common 
occurrence,  while  the  deposition  of  true  scir- 
rhus  in  these  glands  is  exceedingly  rare. 
Their  removal  is  strongly  indicated  if,  resist- 
ing ordinary  treatment,  they  continue  to  in- 
crease in  size  ; for  if  they  really  be  the  seat  of 
cancerous  infiltration,  this  may  extend  back- 
wards into  the  pharynx  beyond  the  easy  reach 
of  instruments.  The  modes  of  excising  or 
applying  a ligature  to  these  bodies  (the  for- 
mer is  the  better  operation  according  to  the 
testimony  of  most  practical  surgeons,  although 
it  is  accompanied  with  the  risk  of  severe  hae- 
morrhage) are  described  in  the  article  Ton- 
sils. 

We  have  never  observed  encephaloid  tu- 
mour or  infiltration  of  these  glands,  and  be- 
lieve that  the  following  description  by  Dr. 
Carswell  is  almost  unique.  In  speaking  of 
cancer  of  the  lymphatic  system  we  have  re- 
ferred to  the  subject  furnishing  these  very 
remarkable  appearances.  “ The  amygdalae, 
formed  entirely  of  cerebriform  matter,  pre- 
sented a pale  yellow  colour  tinged  here  and 
there  with  red  specks,  produced  apparently 
from  the  rupture  of  minute  blood-vessels. 

; Sec  Fig.  85,  No.  3.  p.  263. 

3 Diet.  <le  Med.  2eme  ed.  t.  xvii.  p.  497. 
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They  had  also  lost  that  characteristic  appear- 
ance from  which  they  derive  their  name, 
having  become  almost,  perfectly  smooth,  from 
the  accumulation  of  the  cerebriform  matter 
and  the  distension  of  their  envelope.” 

(e.)  Pharynx. — Scirrhus  of  the  infiltra- 
ted form  is  the  species  of  cancer  most  com- 
monly observed  in  the  pharynx  ; cerebriform 
growths,  except  in  the  shape  of  fungating 
masses,  from  an  ulcerated  basis,  have  been 
more  rarely  met  with  in  this  situation.  Car- 
cinoma of  the  pharynx  is  under  all  circum- 
stances an  uncommon  disease.  When  first 
examined  it  usually  presents  itself  as  a hard 
imperfectly  circumscribed  mass,  occupying  a 
variable  extent  of  the  submucous  tissue  of  the 
canal,  and  invested  by  the  mucous  membrane, 
which  in  the  early  stages  retains  to  all  appear- 
ance its  normal  characters.  The  swelling  or 
tumour — for,  from  the  abundance  of  infiltra- 
tion, distinct  and  irregularly  rounded  eleva- 
tion is  produced — may  be  pressed,  unless  its 
mucous  surface  be  accidentally  inflamed,  with- 
out exciting  pain.  Eventually  the  surface 
ulcerates  and  the  opening  presents  the  charac- 
ters elsewhere  assigned  to  cancerous  ulcera- 
tion, gives  rise  to  the  same  haemorrhage  and 
foetid  discharge,  while  fungating  growths,  with 
the  tendency  to  the  pyriform  and  cauliflower- 
shape,  sprout  from  its  edges  or  centre.  The 
diseased  mass  is  now  tender  to  the  touch. 
The  destructive  process  spreads  in  different 
directions  : in  a case  we  had  an  opportunity 
of  observing  at  the  Hotel-Dieu  in  1885,  the 
base  of  the  tongue,  the  velum  palati,  and  part 
of  the  epiglottis  were  destroyed  ; in  other  in- 
stances the  oesophagus,  the  posterior  region 
of  the  nares,  &c.  suffer.  The  cervical  glands 
undergo  the  changes  observed  in  cancerous 
disease. 

It  would  appear  that  the  morbid  matter  in 
many  cases  accumulates  to  some  amount  be- 
fore it  excites  any  very  distinct  symptom  ; a 
sensation  of  fullness  in  the  affected  region, 
and  trifling  difficulty  in  swallowing,  have  often 
existed  for  some  time  before  they  become 
sufficiently  troublesome  to  alarm  the  patient. 
But  the  supervention  of  pain  at  length  rouses 
his  apprehensions,  and  the  pharynx,  examined 
at  this  period,  generally  presents  the  incipient 
changes  above  described.  The  dysphagia 
increases,  the  ingesta,  both  solid  and  liquid, 
frequently  return  through  the  nostrils  in  the 
efforts  to  swallow,  and  deglutition  at  length 
becomes  impossible  without  the  aid  of  instru- 
ments. Before  this,  ulceration  has  usually 
set  in,  and  the  discharge  from  the  sore  is  re- 
jected from  time  to  time  with  a painful  effort, 
evidently  distinct  from  that  of  vomiting.  Part 
of  the  sanies,  however,  is  swallowed,  or  gravi- 
tates into  the  stomach,  where  its  presence  ex- 
cites nausea,  and  sometimes,  it  is  said,  a burn- 
ing sensation.  The  extension  of  the  disease 
to  the  larynx  is  announced  by  a change  in  the 
voice,  which  rarely,  however,  terminates  in 
complete  aphonia.  The  posterior  nares  arc 
sometimes  obstructed  with  fungating  produc- 
tions ; in  this  case,  according  to  the  remark  of 
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Bayle,  there  i3  dyspnoea.  Sir  C.  Bell  and  Mr. 
Travers  speak  of  “ difficult  breathing’,  frequent 
spasms  and  alarms  of  suffocation,”  as  constitut- 
ing part  of  the  symptoms  ; under  these  cir- 
cumstances the  air-passages  must  be  obstruct- 
ed, either  directly  or  indirectly,  by  the  volume 
of  the  mass  in  the  pharynx.  Here,  as  in  other 
regions,  haemorrhage  may  be  the  very  first 
symptom  noticed.  In  the  case  we  observed 
at  the  Hotel-Dieu,  a profuse  discharge  of 
blood  took  place,  before  any'  pain  or  difficulty 
in  deglutition  had  been  experienced — a fact 
placed  beyond  all  doubt  by  the  uniformity  of 
the  patient’s  replies  under  repeated  question- 
ing. The  effusion  of  blood  frequently  recurred 
and  finally  proved  the  cause  of  death  : an  open- 
ing of  small  size  was  discovered  in  the  internal 
maxillary  artery.  The  ordinary  mode  of  death 
in  cases  of  pharyngeal  cancer  is  however  by 
inanition  ; the  sufferer  falls  into  the  last  stage 
of  marasmus,  and  exhibits  with  its  usual  charac- 
ters the  cancerous  facies  and  discoloured  skin. 
The  disease  may  prove  fatal  by  extending  to 
the  larynx,  as  in  a case  related  by  Sir  C. 
Bell1. 

Simple  hypertrophy  of  the  walls  of  the  pha- 
rynx is  so  rare  an  affection,  that  we  have  not 
been  able  to  find  a sufficient  number  of  cases 
for  the  purpose  of  ascertaining  the  points  by 
which  it  is  distinguished  from  carcinomatous 
infiltration  ; yet  the  importance  of  the  distinc- 
tion for  the  surgeon’s  reputation  is  obvious. 
Simple  induration,  with  thickening  of  the  sub- 
mucous tunic,  will  entail  the  same  dysphagia 
as  cancer,  and,  as  we  have  had  an  opportunity 
of  observing,  lead  to  the  rejection  of  the  food 
through  the  nares.  The  effects  of  treatment 
and  the  ulterior  progress  of  the  disease  should 
be  watched  for  a time,  before  a decisive  opi- 
nion is  ventured  upon. — Hernia  of  the  mucous, 
through  the  fibres  of  the  muscular  coat2 * *,  is  ac- 
companied with  difficulty  of  deglutition  and 
is  only  to  be  distinguished  by  most  careful 
examination. — See  Pharynx.  The  distinc- 

tion of  certain  venereal  and  scrofulous  sores 
from  cancerous  ulceration  is  to  be  esta- 
blished by  the  commemorative  symptoms, 
the  constitution  of  the  subject,  the  state  of 
other  organs,  and  generally  by  the  effects 
of  treatment.  Inoculation  will  not  settle 
the  question  of  the  syphilitic  or  cancerous 
nature  of  a pharyngeal  sore  ; for  venereal 
ulcers  are  in  this  situation  secondary,  and  the 
matter  of  such  surfaces  does  not,  as  M.  Ricord 
has  shown,  produce  chancre  by  inoculation. 

In  the  treatment  of  cancer  of  the  pharynx 
the  surgeon  is  almost  completely  restricted 
to  palliative  measures.  Pain  may  be  relieved 
by  emollient  and  narcotic  gargles  ; the  fetor 
and  nauseous  character  of  the  discharge  les- 
sened by  the  use  of  the  chlorides  in  the  same 
way.  The  obstruction  to  deglutition  ’13  some- 
times so  considerable,  and  this  for  a length  of 
time  before  death,  that  the  use  of  the  cesopha- 

1 Sing.  Obs.  vol.  i.  p.  S3. 

J Ludlow  in  Med.  Ohs.  ami  Inn.  vol.  iii. ; and  C. 

Bell,  lor.  oit.  p.  Gfi. 
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gus-tube  is  required.  But  whatever  delicacy 
and  gentleness  be  observed  in  the  introduction 
of  this  instrument,  its  repeated  passage  causes 
much  irritation  ; this  is  in  some  instances  so 
violent  and  accompanied  with  such  copious 
haemorrhage,  that  persisting  in  its  use  would 
only  hasten  the  unfortunate  sufferer’s  end  : in 
cases  of  this  kind  the  tube  may  be  left  perma- 
nently in  the  canal ; in  this  way  its  presence 
is  not  productive  in  some  subjects  of  nearly  so 
much  irritation.  Nutritious  enemata  and  baths 
are  indicated  as  a last  resource.  Haemorrhage 
may  be  restrained  by  astringent  gargles. 

Begin  and  writers  of  the  Broussaisian  school 
of  course  recommend  the  direct  application  of 
leeches  to  the  diseased  part : chronic  inflam- 
matory induration  may  be  thus  removed,  but 
there  is  no  proof  to  be  found  of  their  curative 
efficacy  in  carcinoma  of  this  region.  Cauteri- 
zation has  been  tried,  but  not  with  results 
warranting  much  confidence  in  this  mode  of 
treatment. 

Excision  has,  so  far  as  we  have  been  able  to 
ascertain,  been  very  rarely  attempted.  Inde- 
pendently of  the  general  objections  to  the 
operation,  the  difficulty  of  making  out  the 
exact  boundaries  of  the  diseased  formation, 
and  of  removing  every  particle  of  that  which 
is  discovered,  must  interfere  very  seriously 
with  its  probable  success : nor  should  it  be 
forgotten  that,  as  Mr.  Warren  remarks,  “a he- 
morrhage might  present  itself  from  the  deep 
parts  involved,  which  no  art  could  suppress.” 
The  steps  of  the  operation — should  a case 
present  itself  in  which  the  use  of  the  knife 
seemed  practicable — must  vary  according  to 
the  precise  part  affected  ; the  surgeon  should 
be  prepared  to  meet  all  difficulties  and  acci- 
dents, which  it  is  possible  to  anticipate. 

(f.)  (Esophagus. — Cancer  of  the  oesopha- 
gus occurs  most  frequently  at  the  upper  end 
of  the  canal  behind  the  larynx,  most  rarely 
at  its  middle  part,  and  may,  as  in  a case 
figured  by  Baiilie,  occupy  nearly  its  entire 
length  and  circumference.  Infiltrated  scir- 
rhus  deposited  in  a stratiform  manner,  encir- 
cling the  walls  of  the  tube  more  or  less  com- 
pletely, and  causing  gradual  diminution  of  its 
calibre,  is  the  most  common  condition  in 
which  the  disease  presents  itself.  Distinct 
scirrhous  tumours  are  comparatively  very  un- 
common ; tuberiform  encephaloid  still  more  so. 

The  formation  of  cancerous  matter  in  this 
region  is,  according  to  Bayle,  commonly  pre- 
ceded by  pyrosis,  hiccup,  and  transient  pain 
in  the  fauces  : it  is  certain,  however,  that 
suddenly  developed  dysphagia  is  frequently 
the  first  sign  of  its  existence.  The  nature  of 
the  symptoms  of  oesophageal  cancer  is  the 
same  as  w'hen  the  disease  is  seated  in  the 
pharynx,  but  as  the  contraction  is  seated 
lower  down,  the  first  stages  of  deglutition  are 
accomplished  naturally.  Subsequently7,  if  the 
coarctation  affect  the  upper  end  of  the  canal, 
the  greater  part  of  each  mouthful  of  food  at 
once  regurgitates : if  a lower  part,  three  or 
four  mouthfuls  pass  writh  facility,  and  the 
accumulated  matter  is  then  gently  expelled 
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by  the  action  of  the  muscular  fibres.  These 
occurrences  are  at  first  only  occasional — a 
circumstance  which  tends  in  some  cases  to 
keep  alive  the  hope  that  the  patient  suffers 
from  spasmodic  stricture  only.  But  the  dys- 
phagia eventually  becomes  permanent,  and 
the  obstruction  increases  to  such  a degree 
that  not  a particle  of  solid  or  even  liquid  food 
reaches  the  stomach.  Sometimes  a dilated 
pouch  forms  above  the  obstruction — here  the 
food  accumulates,  and  is  rejected  with  labo- 
rious effort  after  a variable  lapse  of  time.  The 
ingesta  are  under  these  circumstances  usually 
mixed  with  glairy  mucous  matter,  which  is, 
according  to  Bayle,  never  tinged  with  brown- 
ish fluid,  and  is  thus  distinguishable  from  the 
substances  vomited  in  cancerous  disease  of 
the  stomach.  In  a remarkable  case  related 
by  Mr.  Burton1  exemplifying  this  condition, 
the  patient,  a man  aged  43,  had  for  twenty 
years  been  subject  to  attacks,  lasting  three 
weeks  or  more  at  a time,  during  which  no 
food  directly  reached  the  stomach.  Post- 
mortem examination  disclosed  a huge  pouch 
extending  from  two  inches  below  the  pharynx 
to  the  cardia,  and  containing  two  measured 
quarts  of  grumous  matter  and  fluid : the  cardia 
was  pervious  but  much  contracted.  This  person 
had  been  in  the  habit  of  allowing  the  ingesta  to 
accumulate  in  the  sac  for  hours  or  even  days ; 
when  it  was  completely  filled,  he  made  efforts  at 
swallowing,  by  which  the  contents  were  forced 
on  to  the  stomach.  For  the  last  six  weeks  of 
his  life  he  was  reduced  to  the  support  of 
nutritious  injections. 

The  progress  of  the  disease  is  accompanied 
with  pain,  the  seat  of  which  indicates,  in  some 
rare  cases,  with  much  precision,  that  of  the 
morbid  formation.  In  others  the  suffering 
is  referred  to  the  entire  length  of  the  canal, 
or  is  felt  in  the  back,  in  the  shoulders,  or  in 
the  arms.  The  extension  of  the  pain  in  this 
manner  is  by  Bayle  supposed  to  depend  on 
the  formation  of  adhesions  between  the  can- 
cer and  the  adjacent  parts.  Deglutition  is 
frequently  accompanied  with  pain  shooting 
along  the  fauces  to  the  base  of  the  skull  and 
through  the  eustachian  tube  to  the  ear. 

Patients  afflicted  with  cancer  of  the  oesopha- 
gus usually  perish,  as  those  whose  pharynx  is 
similarly  diseased,  by  inanition  : the  cachexia 
is  commonly  well  established.  They  are  ex- 
posed to  the  chances  of  severe  haemorrhage. 
Perforation  of  the  diseased  tube,  with  effusion 
of  the  ingesta  into  the  mediastinum,  determin- 
ing an  abscess  in  that  region  ; the  establish- 
ment of  a communication  between  the  oesopha- 
gus and  the  trachea,  bronchi,  pleura,  or  pul- 
monary tissue,  not  very  unfrequently  shorten 
the  patient’s  days.  Yet  the  existence  of  such 
communication  with  the  lung  is  not  incom- 
patible with  the  continuance  of  life  : M. 
Moutard-Martin2  has  published  a singular 
case  wherein  a large  cavity,  formed  in  the 
lung  (though  partly  empty  it  contained  six 

1 Med.  and  Pbys.  Journ.  vol.  xlvi.  p.  540.  1823. 

2 Bibl.  Med.  t.  xxxiv.  p.  85.  1811. 


ounces  of  whitish-grav  grumous  matter)  com- 
municated freely  with  the  oesophagus  ; the 
food,  entering  into  it  with  facility,  regularly 
accumulated  in  this  adventitious  stomach. 

Among  the  diseases  simulating  carcinoma- 
tous contraction  is  spasmodic  stricture,  an  ex- 
ceedingly rare  affection,  but  one  capable  of 
temporarily  obstructing  deglutition  quite  as 
completely.  The  sudden  occurrence  of  the 
complaint,  its  induction  by  moral  causes  or  by 
adjacent  irritation,  its  almost  constant  accom- 
paniment by  nervous  symptoms,  and  the  suc- 
cess of  antispasmodic  and  dilating  treatment 
sufficiently  characterize  this  species  of  dys- 
phagia ; sudden  supervention  of  the  symp- 
toms is  not,  however,  conclusive  of  the  spas- 
modic nature  of  the  affection.  Chronic  in- 
flammation leading  to  hypertrophy  and  indura- 
tion of  the  walls  of  the  oesophagus  is  an  affec- 
tion of  much  less  common  occurrence  than 
has  been  supposed  by  some  writers,  and  seems 
hardly  to  originate  except  as  an  effect  of  the 
ingestion  of  poisons  ; in  this  case  the  history 
of  the  individual  will  prevent  error'.  A 
patient,  observed  by  Bayle,  perished  some 
months  after  swallowing  nitric  acid  ; two  or 
three  inches  of  the  lower  third  of  the  oesopha- 
gus were  so  contracted,  that  a quill  could 
scarcely  be  passed  through  it ; the  walls  were 
in  a state  of  chronic  hypertrophy  with  in- 
duration, which  differed  from  scirrhous  infil- 
tration in  wanting  its  homogeneous  shining 
and  semi-transparent  aspect.  A curious  case 
of  constriction  of  the  oesophagus  which  ap- 
pears to  have  been  congenital,  is  related  by 
M.  Cassan2.  The  diameter  of  the  tube  was 
reduced  to  a French  line,  yet  there  was  not 
the  least  morbid  change  of  tissue  ; the  lower 
part  of  the  pharynx  formed  a huge  pouch 
containing  chymous  matter.  The  subject  of 
this  disease  had  not  been  seriously  incom- 
moded by  it  until  the  last  year  of  his  life, 
lived  to  about  77,  and  had  generally  enjoyed 
excellent  health  : these  circumstances  would 
have  distinguished  the  case  from  cancer. 
Dysphagia  from  paralysis  of  the  muscular 
tunic  may  be  recognised  by  the  absence  of 
pain  and  the  facility  with  which  a probang 
may  be  passed  into  the  stomach.  The  ob- 
struction caused  by  the  pressure  of  mediasti- 
nal tumours,  of  aneurism  of  the  large  vessels, 
&c.  may  be  distinguished  by  the  physical 
signs  furnished  by  the  contents  of  the  thorax. 
The  exact  seat  of  the  disease  is  to  be  ascer- 
tained by  the  feelings  of  the  patient ; some- 
times by  the  discovery  of  an  indurated  mass 
in  the  neck  in  the  course  of  the  tube ; better 
by  the  probang  or  wax  bougie. 

In  some  cases  the  employment  of  bougies 
of  gradually  increasing  diameter  has  distinctly 
retarded  the  fatal  issue  of  the  disease,  but  this 
cannot  be  regarded  as  more  than  palliative 
under  any  circumstances.  The  introduction 
of  an  cesophagus-tube  may  be  necessary  for 

' C.  Bell,  Surg.  Obs.  vol.  i.  p.  82.  1816.  Robert, 
Nmiv.  Bibl.  Med.  t.  iv.  p.  415.  1827. 

3  Archives  dc  Med.  t.  x.  p.  79.  1826. 
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passing  food  into  the  stomach  ; if  the  object 
he  to  leave  it  in  situ  for  some  time,  it  should 
be  introduced  through  the  nares  ; if  it  be 
used  at  each  meal,  through  the  mouth.  The 
feelings  of  the  patient  are  our  best  guide 
in  making  choice  of  either  of  these  plans. 
The  mode  of  introducing  the  tube  is  ex- 
plained in  the  article  (Esophagus.  The 
general  treatment  of  cancerous  affections 
should  be  adopted.  Leeching  the  throat 
will  lessen  irritation  and  in  some  cases  ma- 
terially relieve  the  dysphagia.  Nutritious 
injections  and  baths  are  a last  resource  in 
cases  of  total  obstruction. 

(g.)  Abdominal  Cavity. — Cancer  ori- 
ginating in  the  small  and  upper  part  of  the 
large  intestines,  in  the  post-peritonaeal,  mesen- 
teric, mesocolic,  &c.  tissues  belongs  strictly 
to  the  province  of  medicine.  Growths  thus 
situated  may,  however,  perforate  the  abdomi- 
nal parietes,  fungate,  and  go  through  the 
stages  of  cancerous  ulcers.  A very  interest- 
ing case  of  this  kind  has  recently  been  related 
by  Mr.  Salter1.  The  disease  was  here  pro- 
bably of  the  colloid  species  ; its  exact  seat  is 
matter  of  doubt,  as  no  autopsy  was  per- 
mitted. Some  of  the  colloid  substance 
discharged  from  the  perforation  was  “ nearly 
as  hard  as  cartilage  ” — showing  that  the 
jellylike  matter  came  away  in  lumps  still 
contained  in  its  loculi ; under  these  cir- 
cumstances, as  mentioned  in  the  general 
description,  this  morbid  substance  is  exceed- 
ingly firm. 

(h.)  Rectum. — Cancerous  disease  of  the 
rectum  may  either  exist  as  a primary  affec- 
tion or  be  propagated  from  the  vagina,  or 
vicinity  of  the  anus.  Frequently  consecutive 
in  females  to  utcro-vaginal  cancer,  it  is  not 
uncommonly  a primary  complaint,  and  com- 
paratively is  rarely  attended  with  multiple 
development  of  cancer  in  distant  organs. 
Usually  of  the  scirrhous  or  colloid  species, 
the  morbid  matter  may  be  either  infiltrated 
in  the  walls  of  the  bowel  or  present  itself  as 
a distinct  tumour.  In  the  former  case  a part 
only,  or  the  entire,  of  the  circumference  of 
the  bowel  may  be  affected  ; in  the  latter  the 
tumour  occupies  a particular  spot  of  the 
cylinder,  and,  in  the  greater  number  of  sub- 
jects, its  posterior  aspect.  The  progress  of 
the  affection  is  the  same  as  in  other  hollow 
viscera : fungating  masses  spring  into  the 
cavity  of  the  gut  after  ulceration,  and  may  be 
either  firm  or  soft  and  pulpy.  The  diseased 
structure  usually  terminates  abruptly  both  at 
the  inferior  and  superior  borders  ; superiorly 
the  bowel  may  be  uniformly  dilated,  or 
form  a lateral  pouch  with  hypertrophv  of 
the  muscular  tunic — in  some  cases  there 
are,  besides,  simple  ulcerations  of  the  mu- 
cous membrane.  These  different  particulars 
are  well  exhibited  in  figure  170,  copied  from 
Cruveilhicr. 

'-Provincial  Med.  and  Surg.  Trans,  vol.  v.  p.  320*. 
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Fig.  170. 


Fig-  170. — a,  Anus;  b,  lower  portion  of  rectum , 
healthy ; c,  walls  of  the  gut  greatly  thic/eened  with 
infiltration  of  colloid  ; d,  ulcerations ; e,  a pouch  of 
the  kind  alluded  to  in  the  text. 

Longitudinal  section  of  stratiform  colloid  carcinoma  of 
the  rectum. 

According  to  the  remark  of  Bayle,  small 
cancerous  excrescences  form  on  the  skin 
round  the  anus,  just  as  in  the  neighbourhood 
of  mammary  carcinoma. 

When  cancer  is  primary  in  the  rectum  its 
most  common  seat  is  decidedly  from  two  to 
three  inches  above  the  anus  ; nevertheless 
Cruveilhier  is  perfectly  justified  in  affirming 
that  it  does  commence  in  all  parts  of  the  gut. 
The  tendency  of  the  disease  is  to  spread 
upwards  rather  than  downwards.  Begin  has 
known  it  extend  to  the  transverse  colon, 
transforming  all  the  descending  portion  of 
that  intestine  into  a scirrhous  duct  of  three 
or  four  inches  thickness  in  some  parts  of  its 
walls,  while  the  inferior  three  inches  of  the 
rectum  had  not  suffered  the  slightest  diseased 
change.  Mr.  Mayo  has  generally  found  the 
disease  occupy  from  four  to  five  inches  of  the 
bowel,  but  has  seen  it  involve  as  many  as 
sixteen.  The  degree  of  constriction  varies  : 
in  Baillie’s  plates',  a specimen  is  figured 
through  which  a goose-quill  could  with  diffi- 
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culty  be  passed  ; but  the  obstruction  may  be 
more  complete  even  than  this. 

The  symptoms  differ  in  the  early  stage,  ac- 
cording to  the  form  under  which  the  affection 
occurs  : the  tuberiform  variety  appears  to  be, 
from  the  first,  attended  with  pain  in  the  sacral 
region,  the  nates,  thighs,  and  hips  ; in  the 
stratiform  this  is  slower  in  appearing.  In  both 
a sensation  of  uneasiness  in  the  rectum,  a feel- 
ing as  if  the  gut  were  never  thoroughly  evacu- 
ated, and  a consequent  repetition  of  the  act  of 
defecation,  twice  or  more  in  the  same  day, 
sometimes  accompanied  with  tenesmus,  are 
among  the  first  effects  of  the  disease.  These 
may  have  possibly  existed  for  a considerable 
time,  before  the  morbid  deposition  has  pro- 
ceeded to  any  extent ; — the  nature  of  the  dis- 
ease is  at  this  time  rarely'  suspected.  Diffi- 
culty in  defecation  progressively  increases,  a 
discharge  of  pus,  or  inuco-pus,  frequently  ac- 
companies that  of  the  faeces,  which  are  more 
or  less  tinged  with  blood  ; the  latter  may  be 
effused  in  large  quantities,  but  this  is  not  com- 
mon. Obstinate  constipation,  alternating  with 
profuse  diarrhoea,  the  former  lasting  for  days, 
while  the  accumulation  of  flatus  and  faeces 
swells  the  abdomen  to  an  enormous  size,  now 
becomes  a formidable  symptom.  The  copious 
evacuation,  eventually  brought  about  either  by 
purgatives  or  by  the  natural  irritation  of  acrid 
mucus,  leaves  the  patient  in  a state  of  extreme 
collapse,  and  a prolonged  fainting  fit  is  not  un- 
common under  the  circumstances.  Before  this 
relief  the  symptoms  may  have  become  those  of 
internal  strangulation,  nausea,  vomiting  of  fasci- 
form  matter,  hiccup,  coldness  of  the  extremities, 
vertigo,  and  even  delirium.  Irritation  is  mean- 
while set  up  in  the  neighbouring  parts  ; and 
difficult  micturition,  or,  in  some  cases,  on  the 
contrary,  incontinence  of  urine,  follows.  Ab- 
cesses  may  form  around  the  intestine,  and  burst 
into  the  vagina,  in  females  ; an  occurrence 
which  sometimes  produces  much  relief,  from 
the  facility  it  affords  for  the  passage  of  the 
faeces : in  males  they  open  into  the  bladder 
or  urethra,  in  which  case  the  patient  voids 
both  flatus  and  faeculent  matter  by  that  route. 
In  advanced  cases  there  is  oedema  of  the  geni- 
tals and  lower  extremities. — Uidess  relieved 
by  an  operation  the  symptoms  increase  in 
violence  — the  retention  of  the  intestinal 
contents  becomes  complete — not  even  flatus 
escapes — extreme  tympanitis  ensues,  with 
the  symptoms  of  strangulation  : or  rupture 
of  the  bowel  from  faecal  or  gaseous  distension 
occurs,  followed  by  fatal  effusion  into  the 
peritonaeum. 

Under  particular  circumstances  there  may 
be  variation  in  these  symptoms.  When  the 
disease  is  of  the  tuberiform  character,  perfectly 
circumscribed,  and  limited  to  a small  part  of 
the  gut,  defecation  may  be,  as  in  some  cases 
related  by  authors,  easily  accomplished  to  the 
last,  provided  there  be  no  considerable  pro- 
trusion into  the  cavity  of  the  bowel.  Or  the 
patient  may  suddenly  find  himself  relieved,  in 
a great  measure,  of  his  constipation,  in  conse- 
quence of  the  separation  of  prominent  fungi, 


or  deep  ulceration  of  a protruding  mass.  Some 
subjects  suffer  from  constant  diarrhoea,  and 
saved  thus  from  the  effects  of  retention,  eventu- 
ally perish  with  the  cancerous  cachexia. 

The  form  of  the  faeces  discharged  gives 
good  evidence  of  stricture  ; instead  of  being 
cylindrical,  they  are  flattened  and  ribbon-like. 
This  sign  is  of  course  wanting  in  cases  at- 
tended with  habitual  diarrhoea.  The  inca- 
pacity of  the  rectum  to  receive  an  enema  of 
the  ordinary  measure  is  a useful  sign,  when 
the  disease,  more  especially,  is  seated  beyond 
the  reach  of  the  finger.  These  circumstances, 
however,  throw  no  light  on  the  nature  of 
the  obstruction ; nor  does  the  former  al- 
ways distinguish  its  seat,  for  Hevin  ’,  has 
observed  the  same  appearance  in  a case  of 
coarctation  of  the  jejunum.  An  irregular 
faecal  tumour  forms  in  the  left  iliac  re- 
gion.— Examination  with  the  finger,  bougies, 
and  the  speculum  ani,  further  establish  the 
condition  of  the  gut.  The  former  of  these 
modes  requires  considerable  tact,  in  order  to 
be  made  as  useful  as  it  is  capable  of  becoming  ; 
and,  as  Amussat2  judiciously  observes,  the  stu- 
dent should  familiarize  himself,  by  exercise  on 
the  dead  subject,  with  the  differences  in  the 
relations  of  the  part  observable  in  subjects  of 
different  age,  sex,  &c.  He  also  states,  that  by 
introducing  the  finger  from  behind,  the  surgeon 
is  enabled  to  push  it  much  further  into  the  in- 
testine, than  if  this  be  done  from  before  or 
laterally.  The  situation  of  the  obstruction,  its 
degree,  the  state  of  the  walls  of  the  gut,  the 
presence  of  a tumour,  or  of  a stratiform  mass, 
of  ulceration,  or  of  fungous  formations,  are 
thus  ascertained.  When  the  disease  is  origi- 
nally seated  too  high  up  to  be  touched  by  the 
finger,  it  may,  at  a later  period,  be  brought 
within  reach  of  this  from  being  gradually 
forced  downwards  by  the  accumulation  of 
faeces  above  it.  Cruveilhier  was,  from  this 
cause,  enabled  to  reach  a stricture  which  post- 
mortem examination  proved  to  be  seated  five 
or  six  inches  from  the  anus.  The  characters 
of  the  disease  may  be  sometimes  ascertained 
with  further  accuracy  by  the  soft  wax  bougie  : 
when  the  disease  is  high  up  in  the  gut,  the  use 
of  this  instrument  is  still  more  valuable,  but 
also  attended  with  difficulty,  as  in  cases  of  ex- 
treme constriction  it  is  no  easy  matter  to  find 
the  central  canal.  This  becomes  of  import- 
ance in  respect  of  the  treatment,  and  M. 
Amussat  has  endeavoured  to  overcome  the 
difficulty  by  some  contrivances  which  will  be 
noticed  in  the  article  Rectum,  where  may 
also  be  found  directions  respecting  the  mode 
of  introducing  the  instrument : it  is  only  neces- 
sary to  state  here,  that  if  gentleness  be  requi- 
site under  all  conditions  of  disease,  it  is  essen- 
tially so  in  cases  of  cancer. — The  speculum 
ani  may  be  advantageously  employed,  when 
doubt  exists  as  to  the  presence  or  degree  of 

1 Mem.  sur  la  Passion  Iliaque,  quoted  l>y  Cos- 
tallat  in  Essai  sur  un  Nouveau  Mode  do  Dilatation, 
&r.  Paris,  1834. 
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ulceration,  &C.,  provided  the  affection  occupy 
the  lower  part  of  the  bowel. 

It  is  to  be  rcgTetted  that  in  his  recent 
calculation  of  the  relative  frequency  of  organic 
stricture  of  the  rectum  in  the  two  sexes, 
M.  A.  Berard  1 has  not  specified  the  nature  of 
the  morbid  contraction  in  the  forty-three  in- 
stances, of  which  twentv-t(iree  occurred  among 
women,  and  twenty  among  men.  Judging 
from  the  general  laws  of  the  disease,  it  is  pro- 
bable that  cancer  is  here,  as  elsewhere,  more 
frequent  in  the  female  sex  ; and  such  is  the 
result  of  Mr.  Copeland’s  and  Mr.  Mayo’s  ex- 
perience. Desault’s  commonly  quoted  esti- 
mate is  unworthy  of  confidence,  as  well  from 
the  small  number  of  cases  on  which  it  is 
founded,  as  the  uncertainty  of  the  nature  of 
those  cases.  Cancer  of  the  rectum  is  com- 
monly a disease  of  adult  and  advanced  age  ; 
yet  it  may  occur  in  extreme  youth : Mr. 
Mayo  has  observed  ulcerated  scirrhus  in  a 
subject  of  twelve  years  old.  Dionis2  speaks  as 
if  “ fungus  ” of  the  rectum  were  an  acknow- 
ledged effect  of  paederasty  ; the  error  of  this 
notion  is  now  ascertained. 

Various  conditions  of  the  gut,  dependent 
on  chronic  inflammation,  are  liable  to  be 
confounded  with  cancerous  stricture.  Thus, 
hypertrophy  and  induration  of  the  submucous 
and  other  tissues  of  the  bowel  (simple  stricture) 
produces  almost  all  the  local  symptoms  of  the 
disease  under  consideration  ; — this  affection  is 
however  generally  seated  higher  up  in  the 
canal  towards  the  sacro-iliac  synchondrosis,  is 
less  painful,  and  more  readily  influenced  by 
treatment.  Simple  chronic  ulcer  of  the  rectum, 
as  of  the  mucous  passages  generally,  when  in 
the  course  of  cicatrization,  is  accompanied 
with  fibrous  formation  and  contraction  of  the 
tissues  engaged  in  the  process  : a case  of  this 
kind,  related  by  Cruveilhier,  was  attended  not 
only  by  the  local  but  the  general  symptoms 
of  a cancerous  affection  ; the  distinction  under 
these  circumstances  would  appear  to  be  scarce- 
ly possible  during  life.  However,  the  similarity 
to  cancerous  disease  is  not  always  so  perfect 
as  in  this  instance,  and  the  affection  may  com- 
monly be  recognised  by  physical  examination. 
This  appears  to  have  been  the  fact  in  a case 
described  by  Dr.  Hodgkin3.  It  is  a curious 
fact,  that  the  cure  of  such  ulcers  in  this 
situation  entails  much  more  dangerous  effects 
than  the  original  disease.  Chronic  inflam- 
mation, with  perforations  of  and  partial  sinuses 
in  the  bowel,  is  distinguished  by  examination 
with  the  finger.  Spasmodic  stricture  is  an 
affection  more  written  about  than  observed ; of 
course  we  exclude  from  this  observation  spas- 
modic contraction  of  the  sphincters,  with  or 
without  fissure,  a condition  as  painful  in  its 
effects  as  easily  distinguished  by  examination. 
(See  Anus.)  Paralysis  of  the  gut  is  recog- 
nised by  the  masses  of  faeces  of  natural  ap- 
pearance, which  are  sometimes  discharged 

' Gaz.  Med.  Mars,  1839. 

1 Corns  d’Operations,  p.  320. 

3 Blight’s  Reports,  vol.  i.  p.  117. 


after  accumulation  in  the  dilated  bowel,  and 
by  the  absence  of  constriction  as  discovered 
by  the  finger  and  bougie.  Enlargement  of 
neighbouring  parts , as  of  the  prostate  or  uterus, 
displacements  of  the  latter  organ,  tumours  of 
the  mesentery  or  ovary,  urinary  calculi ',  a 
pessary2,  may  produce  extreme  difficulty  in 
defecation  : careful  examination  of  all  the 
parts  concerned  is  requisite  to  assure  our- 
selves of  the  nature  of  the  obstruction. 

In  the  medical  treatment  of  the  disease,  our 
most  important  object  must  be  to  facilitate,  as 
far  as  possible,  and  by  the  most  gentle  and 
unirritating  means,  a regular  action  of  the 
bowels.  Simple  enemata  of  warm  water,  with 
gentle  laxatives,  will  commonly  suffice  for  the 
purpose  for  some  time  ; at  a more  advanced 
period,  medicines  of  greater  activity  may  be 
absolutely  required.  Mr.  Mayo  advises  a few 
drops  of  laudanum  to  be  taken  after  each 
evacuation.  But  however  necessary  it  may 
ultimately  become,  there  is  a strong  objection 
to  the  use  of  opium,  whether  in  the  form  of 
suppository  or  otherwise,  in  its  tendency  to 
increase  constipation  and  retard  the  periodical 
evacuation  by  which  some  patients  are  re- 
lieved : large  doses  of  hyoscyamus  are  prefer- 
able, so  long  as  they  produce  a sufficient 
anodyne  effect.  Leeches  to  the  sacrum  or 
perinaeum,  mitigate  pain  and  lessen  spasm.  Sir 
B.  Brodie  advises  the  use  of  linseed  oil  in  in- 
jections, either  pure  or  combined  with  lime- 
water,  for  relieving  irritation,  and  alkalies  with 
balsam  of  copaiba  internally. 

Upon  the  advisability  of  attempting  to  di- 
late carcinomatous  stricture  of  the  rectum  with 
bougies  or  other  contrivances,  opinion  is  di- 
vided. Although  we  find  Begin  affirming  that 
he  has  been  very  successful  in  the  treatment 
of  this  affection  (when  so  situated  as  to  be 
unfit  for  removal  with  the  knife),  by  the  ap- 
plication of  leeches  through  the  speculum  to 
the  diseased  part,  and  by  compression,  it  is 
just  to  add,  that  the  majority  of  practitioners, 
especially  of  our  own  country,  regard  the  plan 
not  only  as  useless,  but  injurious.  And  it 
argues  ill  for  M.  Begin’s  performances,  that 
the  case  he  has  chosen  to  illustrate  them,  was 
probably  not  carcinomatous,  and  under  all 
circumstances,  only  temporarily  benefited. 
There  can  be  little  question,  however,  of  the 
propriety  of  using  the  bougie  as  a palliative, 
when  the  obstruction  begins  materially  to 
affect  the  excretion  of  the  faeces  ; — necessity 
then  points  to  its  use.  In  more  fortunate 
cases  its  occasional  employment  is  sufficient, 
producing  a degree  of  relief  which  carries  the 
patient  successfully  through  for  some  days,  or 
even  weeks : in  other  instances  it  becomes 
necessary  to  introduce  it  before  each  evacua- 
tion. This,  after  a while,  excites  irritation, 
sometimes  such  as  the  patient  cannot  endure  ; 
and  when  the  cancer  is  ulcerated,  and  the 
seat  of  tender,  soft,  and  haemorrhagic  fungous 
growths,  catheterism  of  the  tube  becomes  im- 

’ Tulpius,  Obs.  Med.  lib.  iii.  cap.  2. 

2 Marquct,  Traite  de  l’Hydropisie,  &c.  p.  160.  1770. 
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possible.  Here  the  disease  cannot  even  be 
relieved,  except  by  an  operation.  Mr.  Mayo 
has  recourse  to  divisions  of  the  mass  with  the 
knife  in  cases  of  fungoid  scirrhus,  when  the 
sensibility  is  so  extreme,  and  the  growth  so 
large,  that  the  bougie  cannot  be  borne  or  in- 
troduced. A case  i3  related  in  which  this 
mode  of  widening  the  channel  was  productive 
of  relief.  We  may  state  here  that  Mr.  Staf- 
ford has  recently  1 recommended  the  division 
of  the  gut  when,  among  other  conditions, 
“ carcinomatous  ulceration  is  likely  to  occur  ; 
the  freeing  the  part,  and  thus  relieving  the 
irritation  kept  up  in  (is  ?)  the  most  likely  way, 
although  it  cannot  be  depended  on  with  cer- 
tainty, of  preventing  the  mischief.”  Analogy 
is  certainly  strongly  opposed  to  this  idea  ; in- 
cising a scirrhous  breast  would  be  rather  an 
unlikely  way  of  delaying  the  occurrence  of 
ulceration  : but  if  experience  be  on  Mr.  Staf- 
ford’s side,  theoretical  objections  are  of  course 
without  force. — A variety  of  materials  have 
been  employed  as  dilating  bodies,  cylinders  of 
shredded  lint  ( meches  de  charpie  ),  elastic  gum 
bougies,  soft  wax,  tallow  candles,  Arnott’s  di- 
lator, the  Fucus  Esculentus2,  ivory  softened  in 
an  acid  (Mr.  Alex.  Ure),  &c. ; but  the  softest 
of  these  are  decidedly  to  be  preferred  in  carci- 
nomatous cases. — The  introduction  of  a hollow 
tube,  through  which  water  may  be  injected, 
and  the  faeces  washed  away,  is  recommended, 
and  is  sometimes,  but  this  is  rare,  of  real  use  : 
as  Desault  long  since  remarked, even  flatus  can- 
not, in  many  cases,  be  made  to  escape  through 
it. — Galvanism  has  been  tried  as  a means  of 
stimulating  the  intestinal  fibres  to  action,  but 
little  is  to  be  hoped  from  its  employment. 

M.  Amussat  is  in  the  habit  of  treating 
cancerous  ulcers  and  fungosities  by  cauteriza- 
tion with  a stick  of  caustic  potass  or  nitrate 
of  silver  ; following  up  this  plan,  after  the 
separation  of  the  eschars,  by  compression  and 
dilatation.  The  dangers  attending  cauteriza- 
tion of  the  cervix  uteri  are  increased  in  the 
instance  of  the  rectum  by  the  greater  diffi- 
culty of  the  operation  ; and  the  amount  of 
benefit  thus  obtained  is  not  stated. 

The  process  of  breaking  down  fungous 
masses  in  the  rectum  can  never  be  more 
than  palliative  : as  an  example  of  its  results 
we  subjoin  the  following  abridged  account 
from  the  practice  of  M.  Amussat.  A man 
ffitat.  62,  presented  a carcinomatous  ulcerated 
ring  surrounding  the  intestine,  measuring  If 
inches  in  length  and  commencing  2i  inches 
above  the  sphincters  : the  coarctation  was 
almost  sufficient  to  prevent  the  finger  from 
passing  into  the  narrowed  part.  The  liga- 
ture, dilatation,  or  excision  were  decided  in 
consultation  to  be  inapplicable — the  latter 
from  the  fear  even  of  slight  haemorrhage 
which,  it  was  apprehended,  must  have  carried 
off  the  patient.  The  most  prominent  granu- 
lations of  the  mass  were  consequently  broken 
up  with  strong  pincers  : the  operation  is  said 


to  have  been  scarcely  felt  by  the  patient,  and 
attended  with  no  haemorrhage.  Eight  days 
after  M.  Amussat  commenced  cauterizing, 
repeating  this  every  third  or  fourth  day  for 
a considerable  time.  The  tumour  was 
thus  reduced  to  half  its  previous  size  ; but, 
notwithstanding  this,  the  patient’s  condition 
grew  more  and  more  alarming,  and  it  became 
necessary  to  form  an  artificial  anus  to  save  his 
life. 

Extirpation  may  be  undertaken,  either  when 
the  disease  consists  of  a distinctly  circum- 
scribed tumour,  or  of  a stratiform  mass  in- 
volving part  of  or  the  entire  circumference 
of  the  gut.  A tumour  may  be  removed  by 
ligature  or  excision.  The  former  operation, 
which  saves  the  patient  from  the  risk  of 
haemorrhage,  may  be  done  with  a silk  thread, 
if  the  basis  of  the  growth  be  narrow : with 
silver  wire  under  the  contrary  circumstances. 

The  removal  of  a mass  encircling  the  gut 
is  an  operation  of  greater  importance.  Vel- 
peau states'  that  an  inch  and  a half  of  the 
entire  circumference  was  successfully  excised 
by  Faget  in  1739 — defecation  proceeding 
with  the  new  anus  as  comfortably  as  in  the 
natural  state  of  the  parts.  The  merit  of 
reviving  this  operation  in  the  present  century 
rests  with  Lisfranc.  Among  nine  operations 
of  the  kind  performed  by  this  surgeon  before 
1830,  five  terminated  by  a cure  ; in  one  in- 
stance the  issue  was  doubtful  ; three  cases 
ended  fatally.  In  two  of  the  latter,  purulent 
effusion  in  the  pelvis  and  phlebitis  were  the 
causes  of  death  ; the  body  of  the  third  subject 
was  not  opened.  Mr.  Mayo  has,  also,  re- 
moved in  one  instance  a portion  of  the  entire 
cylinder  of  the  rectum  ; the  patient  was 
exceedingly  benefited  by  the  operation  ; she 
had  prolapsus  afterwards  however,  and  died 
of  inflammation  in  the  abdomen  two  years 
after.  It  is  indispensable  for  success  that 
the  limits  of  the  disease  be  within  easy  reach 
of  the  finger  (three  inches  have  been  re- 
moved), and  that  the  surrounding  cellular 
tissue  be  healthy,  so  as  to  permit  the  bowel 
to  be  drawn  down  with  facility  during  the 
operation.  Should  the  entire  substance  of 
the  parietes  be  affected,  the  case  is  unfit  for 
operation  if  the  disease  extend  more  than  an 
inch  above  the  anus. 

Velpeau  describes  the  steps  of  the  operation 
as  follows.  The  patient  having  been  placed 
on  his  side,  as  in  the  operation  for  fistula  in 
ano,  with  the  thighs  kept  apart  by  a pillow 
and  flexed  at  a right  angle  on  the  trunk, 
the  anus  is  encompassed  by  two  semilunar 
incisions  joining  anteriorly  and  posteriorly, 
and  the  resulting  flaps  dissected  up  to  the 
edge  of  the  sphincter.  The  left  index  finger 
is  then  introduced  for  the  purpose  of  bringing 
down  the  diseased  mass  as  low  as  possible, 
while  an  assistant  draws  the  dissected  ellipse 
of  integuments  in  the  same  direction.  The 
surgeon  then  cuts  away  the  adhesions  of 
the  diseased  gut  by  semi-circular  sweeps  ot 
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the  knife,  and  finishes  by  dividing  the  in- 
testine transversely  either  with  the  bistoury 
or  with  curved  scissors.  When  the  cancer  is 
deeply  seated  or  extensively  adherent,  Lis- 
franc  divides  the  posterior  angle  of  the  dis- 
sected ellipse  with  strong  straight  scissors, 
extending  this  division  tolerably  high  along 
the  rectum  : the  dissection  is  facilitated  by 
an  assistant  drawing  down  the  gut  with  hooks 
or  strong  forceps.  The  knife  of  the  operator 
is  guided  by  a finger  in  ano,  and  by  the 
thumb  placed  on  the  external  surface  of  the 
flap.  One  of  the  most  important  points  to 
bear  in  mind  is  the  position  of  the  hollow 
organs  in  front  of  the  gut.  Their  situation 
may  be  marked  by  the  finger  of  an  assistant 
in  the  vagina,  or  by  a sound  in  the  male 
urethra  ; but  these  guides  will  be  of  little 
value  unless  the  operator  possess  perfect 
anatomical  knowledge.  M.  Costallat  states 
that  “ an  autopsy  which  took  place  at  the 
Venereal  Hospital  shows,  that  through  the 
action  of  a cancer  situated  at  the  inferior 
part  of  the  rectum,  the  cul-de-sac  of  the  peri- 
tonaeum may  be  brought  within  sixteen  lines 
(Fr.)  of  the  anus ; whereas  in  the  normal  state, 
it  is  double  or  even  treble  as  far  from  the 
orifice  of  the  bowel.”  This  is  an  anatomical 
fact  of  most  serious  importance. — The  arteries 
should  be  tied  when  divided  ; when  this  pre- 
caution has  been . taken  there  is  rarely  any 
severe  haemorrhage,  or  such  as  resists  the  ap- 
plication of  lint  steeped  in  cold  water.  A 
thick  roll  of  shredded  lint  is  introduced  after 
the  operation,  and  in  order  to  prevent  the 
tendency  of  the  intestine  to  coarctation  from 
becoming  troublesome,  the  use  of  some  con- 
trivance of  the  kind  should  be  persisted  in 
for  a time — say,  a few  weeks  at  least.  The 
wound  commences  to  contract  from  the  fif- 
teenth to  the  twentieth  day, — the  external 
and  internal  parts  approximate,  and  eventually 
the  visible  loss  of  substance  does  not  amount 
to  more  than  an  inch  in  width.  The  fibres  of 
the  levator  ani,  the  aponeuroses  and  the  end 
of  the  rectum  form  a sort  of  substitute  for  the 
sphincter  : the  patient,  how'ever,  has  commonly 
no  control  over  liquid  faeces,  though  the  indi- 
vidual operated  upon  by  Faget  could  even 
retain  flatus.  Whatever  may  have  been  the 
success  of  Lisfranc,  opinion  is  far  from  being 
strongly  favourable  to  this  operation,  even  in 
Paris  : Amussat  affirms  that  it  “ rarely  suc- 
ceeds.” It  may  be  observed,  however,  that 
the  indication  for  removing  a portion  of  the 
rectum  obstructed  by  cancer  is  infinitely 
strongly  than  for  the  amputation  of  a cancer- 
ous breast.  In  both  situations,  it  is  true,  the 
disease  must  destroy  life,  unless  removed — 
but  in  the  case  of  the  rectum  the  free  dis- 
charge of  the  function  is  demanded  for  daily 
existence.  The  comparative  rarity  of  visceral 
contamination  in  rectal  cancer,  is  a general 
argument  in  favour  of  excision. 

Surgery  has  yet  another  mode — in  the  es- 
tablishment of  an  artificial  anus — of  relieving 
sufferers  from  obstructed  rectum,  and  of  ward- 
ing oft'  imminent  death.  There  are  at  least 


seven  cases  on  record  in  which  this  operation 
has  been  performed  on  the  adult  subject,  when 
every  effort  to  relieve  the  distended  bowels 
having  been  made  in  vain,  symptoms  of  ster- 
coral tympanitis  and  strangulation  with  mo- 
mentary risk  of  rupture  of  the  intestines  had 
set  in.  Five  of  these  operations  proved  com- 
pletely successful,  and  in  one  of  the  others  the 
fatal  event  was  mainly  due  to  previous  un- 
skilful treatment : the  operation  is  therefore 
warrantable  in  a surgical  point  of  view1. 
When  the  indications  for  performing  it  arise, 
the  patient  should  be  allowed  to  choose  for 
himself  between  certain  death  and  the  pros- 
pect of  life  with  the  inconveniences  of  an 
artificial  anus,  which  the  formation  of  such  an 
opening  affords.  When  the  disease  is  cancer- 
ous, the  chances  of  ultimate  advantage  are,  of 
course,  vastly  less  than  in  cases  of  retention 
from  simple  induration  ; but  even  here  it  may 
be  justifiably  performed,  provided  the  patient, 
after  having  been  made  fully  acquainted  with 
the  nature  and  likelihood  of  the  benefit  to 
follow,  still  desires  to  undergo  it.  All  parti- 
culars connected  with  the  manual  part  of  the 
operation,  and  the  respective  merits  of  the 
plans  of  Littre  and  Callisen  (that  of  the  latter 
revived  and  modified  by  Amussat)  will  be 
considered  in  the  article  Fistula,  Intes- 
tinal. For  Bibliography  see  Rectum. 

(i.)  Anus. — The  neighbourhood  of  the  anus 
is  probably  more  frequently  the  seat  of  can- 
cerous disease  than  the  interior  of  the  rec- 
tum. The  disease  originates  in  scirrhous  in- 
filtration of  the  lower  part  of  the  walls  of  the 
gut ; or,  as  a cutaneous  warty  excrescence  ; 
complicates  ulceration  of  syphilitic  origin  ; or, 
as  Cruveilhier  states,  “ succeeds  to  irritated 
haemorrhoids.” 

The  induration  attending  the  progress  of 
the  disease  obstructs  the  functions  of  the  part, 
and  defecation  becomes  difficult  and  painful  ; 
but  as  stricture  is  rarely  induced — the  orifice 
is  on  the  contrary  often  widened  by  spread- 
ing ulceration  — the  effects  are  much  less 
severe,  than  when  the  affection  is  seated  in 
the  interior  of  the  rectum. 

Prolapsus  of  the  lower  part  of  the  bowel, 
with  an  hypertrophous  state  of  its  walls,  is 
frequently  mistaken  for  cancerous  induration  : 
a mass  of  this  kind,  removed  by  Boyer  as  car- 
cinomatous, is  figured  in  Cruveilhier’s  twenty- 
fifth  Fasciculus  ; the  induration  was  here  in- 
creased by  the  presence  of  numerous  phlebo- 
liths.  Bayle  is  of  opinion  that  elephantiasis 
of  the  vicinity  of  the  anus — a local  form  of  the 
disease  which  he  has  carefully  described — is 
only  distinguishable  during  life  from  cancer- 
ous ulceration  by  the  absence  of  cachectic 
symptoms  and  the  prompt  benefit  afforded  by 
dilatation. 

The  true  remedy  for  anal  cancer  is  ex- 
cision. The  operation  we  have,  in  conformity 
with  general  habit,  described  under  the  head 
of  cancer  of  the  rectum,  is  really  only  appli- 
cable when  the  disease  spreads  from  the  anus  : 

1 See  Medical  Gazette,  July,  1840. 
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if  it  originate  in  the  interior  of  the  rectum, 
the  lower  inches  of  the  bowel  are,  as  has  been 
stated,  generally  healthy,  and,  from  its  situa- 
tion, it  is  unfitted  for  extirpation. 

I X. — Air-Passages. 

(a.)  Nares. — Cancerous  disease  of  the 
nares,  which  is  most  commonly  encephaloid, 
produces  the  mechanical  effects  common  to  all 
growths  obstructing  these  passages,  such  as 
interference  with  the  ingress  and  egress  of  air 
from  the  lungs,  and  as  has  occasionally  been 
witnessed,  obliteration  of  the  lachrymal  sac 
followed  by  fistula  lachrymalis,  &c.  The  pain, 
luemorrhages,  and  discharge  are  of  the  ordi- 
nary kind. 

Tumours  appearing  in  the  nasal  fossae  may 
not  have  originated  in  those  cavities.  We 
have  already  seen  this  fact  illustrated  in  the 
history  of  perforating  cancer  of  the  meninges, 
and  further  information  on  the  point  will  be 
found  in  the  articles  Orbit  and  Maxillary 
Sinus.  M.  Cruveilhier  refers  to  a singular 
case  wherein  a mass,  having  the  appearance  of 
a fibrous  polypus,  occupied  the  right  nostril, 
and  was,  on  post-mortem  examination,  found  to 
consist  of  a portion  of  dura  mater,  thickened, 
exhibiting  a fungous  surface,  and  containing 
within  it  the  corresponding  parts  of  the  arach- 
noid and  pia  mater  along  with  some  cerebral 
substance  and  pus,  the  whole  forming  a hernia 
through  the  cribriform  plate  of  the  ethmoid 
bone.  The  chief  safeguard  against  ill  conse- 
quences in  such  cases  appears  to  be  in  the 
fact,  that  the  state  of  disease  must  be  so  ad- 
vanced as  to  contra-indicate  any  attempt  at 
operation.  The  commemorative  symptoms 
will  also  sometimes  guide  us  in  the  diagnosis, 
and  should,  under  all  circumstances,  be  care- 
fully inquired  into. — The  seat  of  the  disease 
being  ascertained  to  be  in  the  nose,  its  nature 
remains  to  be  established.  It  may  be  mis- 
taken for  different  kinds  of  nasal  polypus,  but 
the  ordinary  effects  of  cancer  are  usually  suf- 
ficiently marked  to  ensure  us  from  error.  See 
Nares. 

Palliative  treatment  only  is  indicated  in 
cancerous  disease  of  the  nostrils  ; should  re- 
spiration be  seriously  impeded  by  abundant 
growth  of  encephaloid  fungi,  these  may  be 
cut  or  torn  away,  but  this  is  only  a measure 
of  temporary  utility,  as  they  are  rapidly  re- 
produced. The  haemorrhage  resulting  from 
their  excision  in  particular  may  be  extremely 
difficult  to  control. 

(b.)  Maxillary  Sinus. — See  this  word. 

(c.)  Frontal  Sinuses. — The  following  par- 
ticulars of  a case  of  carcinoma  of  these  cavities 
are  abridged  from  the  original  history  by  Des- 
granges,  recently  published  in  L’Experience 
by  the  learned  editor  M.  Dezeimeris  *.  A 
man,  aged  twenty-five,  presented  himself  at  a 
provincial  hospital  with  a tumour  situated  at 
the  root  of  the  nose.  Two  years  before  he 
had  had  confluent  variola,  attended  with  vio- 
lent cephalalgia  from  which  he  was  never 

1 No.  36,  Avril,  1833. 


afterwards  wholly  freed.  He  suffered  besides 
from  stuffing  in  the  nostrils,  frequent  sneezing, 
and  desire  to  clear  the  nose.  The  frontal  pain 
increasing,  occasionally  assumed  the  lancinating 
character  ; and  at  the  end  of  fifteen  months 
the  bone,  immediately  above  the  root  of  the 
nose,  appeared  to  bulge  out.  This  promi- 
nence gradually  increased,  was  at  first  hard 
and  insensible,  but  subsequently  became  some- 
what tender.  Impaired  olfaction,  severe  itch- 
ing in  the  nares,  with  puriform  discharge  now 
supervened.  On  his  admission,  the  external  tu- 
mour was  as  large  as  a hen’s  egg,  the  invest- 
ing integuments  engorged,  cedematous,  and 
slightly  red.  The  bone  covering  the  tumour 
seemed  exceedingly  thin,  and  obscure  fluctua- 
tion perceptible.  A “ malignant  fever  ” car- 
ried off  the  patient  fifteen  days  after  his  ad- 
mission. The  prominent  part  of  the  bone  was 
found  to  be  extremely  thin,  cracked,  and 
ready  to  separate  into  fragments.  On  remov- 
ing this  lamella — the  anterior  wall  of  the 
frontal  sinuses — a tumour  springing  from  the 
lining  membrane  of  those  cavities  presented 
itself  somewhat  flattened  on  its  posterior, 
convex  on  its  anterior  surface.  Smooth  and 
reddish  externally, a section  of  this  growth  ex- 
hibited superiorly  a solid,  firm,  sarcomatous 
or  scirrhous  tissue,  very  slightly  tinged  with 
red, — inferiorly  a humid,  redder,  and  softer 
substance,  as  it  were  decomposed  and  covered 
with  a sort  of  purulent  mucilage  ; the  latter 
could  not  be  removed  without  scraping  away 
some  of  the  tumour,  which  then  bled.  The 
septum  of  the  sinuses  had  totally  disappeared  ; 
the  size  of  these  cavities  was  greater  than 
natural ; and  the  opening,  communicating  with 
the  ethmoid  cells,  widened  and  plugged  with 
engorged  pituitary  membrane,  apparently  in- 
flamed and  purulent.  The  internal  plate  of 
the  frontal  bone  presented  its  natural  aspect ; 
the  posterior  lamella  of  the  sinuses  of  ordinary 
thickness,  was  of  red  brown  colour,  as  in  the 
bones  of  young  subjects.  The  corresponding 
dura  mater  adhered  but  slightly  to  the  cra- 
nium ; towards  the  crista  galli  appeared  vari- 
cose vessels  which  bled  abundantly.  The 
venous  sinuses,  as  also  the  vessels  of  the  dura 
mater  and  cerebral  substance,  were  likewise 
engorged  with  blood. 

The  characters  of  an  encephaloid  tumour 
partially  softened  may  be  recognised  in  these 
details.  The  progress  of  the  disease  was 
closely  similar  to  that  of  perforating  cranial 
cancer  ; and  the  healthy  state  of  the  posterior 
wall  shows  that  extirpation  of  the  tumour 
might  have  been  undertaken  with  reasonable 
prospect  of  success. 

(d.)  Sphenoid  Sinuses. — Dr.  Carswell1  has 
given  an  engraving  of  an  encephaloid  growth 
originating  in  this  situation,  and  protruding 
through  the  substance  of  the  bone  into  the 
cavity  of  the  cranium.  Dr.  Bright 2 speaks 
of  a similar  case  ; the  patient  had  suffered  from 
facial  neuralgia. 

1 Element.  Illustrations,  Carcinoma,  Fasc.  II.  PI.  II. 

fip.  7. 

2 Reports  of  Med.  Cases,  vol.  ii.  p.  506. 
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(e  ) Larynx. — Examples  of  cancer  of  this 
organ,  especially  of  the  primary  kind,  are  ex- 
ceedingly rare.  The  following  abridgment 
of  a narrative  by  M.  Louis  of  such  a case, 
consequently  possesses  no  ordinary  interest. 

In  a subject  dying  with  extensive  pulmon- 
ary emphysema  and  hypertrophy  of  the  heart, 
“ the  epiglottis  was  somewhat  thrown  to  the 
left  side,  but  healthy.  Immediately  under- 
neath it  appeared  a mass  of  white,  hard,  firm 
matter,  creaking  when  divided  with  the  scal- 
pel, shining,  without  distinct  structure,  ex- 
tending to  the  right  and  backwards  between 
the  thyroid  and  cricoid  cartilages,  not  pro- 
truding above  the  superior  border  of  the  for- 
mer, and  very  little  beyond  the  posterior 
edge  of  the  arytaenoid,  which  was  itself  trans- 
formed into  similar  cancerous  matter,  without 
being,  at  least  in  its  entire  extent,  continuous 
with  the  rest  of  the  diseased  formation.  The 
cancerous  mass,  of  a wedgelike  shape,  mea- 
sured three-quarters  of  an  inch  in  thickness 
posteriorly,  somewhat  less  iu  front.  Of 
creamy  consistence  in  its  interior,  it  lessened 
the  calibre  of  the  larynx  materially  on  the  right 
side,  where  the  chordae  vocales  were  destroy- 
ed ; a diminution  increased  by  another  similar 
but  much  smaller  mass,  placed  under  the  left 
inferior  chorda  vocalis,  which  was  non-ulcer- 
ated.  The  thyroid  cartilage  was  healthy,  the 
cricoid  ossified  throughout  ; the  arytaenoid 
muscle  terminated  on  the  right  in  the  cancer- 
ous substance.  The  mucous  membrane  of  the 
trachea  was  pale  and  of  normal  thickness  and 
consistence  ; the  oesophagus  healthy.”  No 
other  organ  in  the  body  contained  cancerous 
matter.  Nine  months  before  the  patient’s 
death  the  voice  was  affected  without  being 
completely  lost ; for  the  last  four  months,  at 
least,  he  suffered  from  permanent  aphonia. 
There  was  but  little  cough,  but  this  had  a 
clanging  character  ; the  patient  never  com- 
plained of  pain  in  the  larynx,  and  upon  two 
occasions  only,  when  some  drink  escaped 
through  the  nostrils,  did  he  suffer  from  dys- 
phagia. There  was  no  irregularity  noticed  in 
the  form  of  the  neck  ; the  patient  was  gay, 
but  emaciated,  and  the  skin  of  an  earthy  tint. 
The  existence  of  the  disease  does  not  appear 
to  have  been  ascertained  during  life. 

To  Professor  Albers,  of  Bonn,  the  profes- 
sion is  likewise  indebted  for  two  well  related 
examples  of  primary  encephaloid  of  this  organ. 
But  M.  Trousseau  has  contributed  a case  more 
directly  interesting  to  the  surgeon  than  either 
of  those  referred  to,  as  in  this  instance  the 
medical  attendants  were  obliged  to  have  re- 
course to  tracheotomy  to  avert  imminent 
suffocation.  The  subject  of  the  operation,  a 
woman  aged  thirty-two,  continued  well  for 
five  months  after  its  performance  ; the  canula 
being  during  thi3  period  retained  in  the  tra- 
chea, and  the  patient  enabled,  by  closing  the 
orifice  of  the  instrument,  to  speak  with  very 
efficient  loudness.  Nine  months  after  a 
tumour,  detected  at  the  left  inferior  part  of 
the  larynx  at  the  time  of  the  operation,  sud- 
denly acquired  a great  increase  of  bulk,  and 


sprouting  out  between  the  canula  and  the  up- 
per edge  of  the  wound,  soon  ulcerated  and 
became  the  seat  of  frequent  haemorrhage. 
Pleurisy  with  effusion  supervened,  and  the 
patient  died  hectic.  A multitude  of  tumours 
of  various  sizes,  in  bunches  or  isolated,  almost 
filled  the  larynx,  covering  the  epiglottis  and 
part  of  the  trachea,  and,  protruding  exter- 
nally, formed  a mass  as  large  as  a moderate 
sized  apple  ; these  were  of  irregular  form, 
and  covered  with  livid,  attenuated,  and  ulce- 
rated skin  : numerous  similar  tumours  ap- 
peared in  the  adjoining  cellular  tissue.  The 
laryngeal  mucous  membrane  between  the  tu- 
mours veas  ulcerated  and  fungous  ; the  left 
arytaenoid  ligament  converted  into  the  dis- 
eased matter  ; the  cartilages,  broken  into  frag- 
ments, implanted  in  the  middle  of  the  tu- 
mours. The  latter  creaked  under  the  scalpel 
when  divided,  were  firm,  and  of  the  colour  of 
the  substance  of  an  Indian  chesnut.  They 
possessed  the  humidity  of  encephaloid,  though 
the  smoothness  and  the  colour  of  their  divided 
surface  assimilated  them  more  to  tubercle. 
The  others  were  softened  and  converted  into 
yellowish  pulp.  M.  Cruveilhier  pronounced 
the  disease  to  be  of  cancerous  nature. 

Bibliography. — -Morgagni,  De  Sed.  et  Caus. 
Morb.  Ep.  28,  cap.  9.  Pelielan , Clin.  Chirurg.  t.  i.  p. 
15.  1810.  (This  was  in  all  probability  a fibrous  tumour, 
though  described  as  scirrhous.)  Albers , Ueber  durch- 
bohreude  Geschwure  der  Speiserohre  und  der  Luftwe- 
gen,  in  Grafe  & Walther’s  Journal,  bd.  xix.  s.  1.  1833. 
The  same  in  the  same,  bd.  xxi.  s.  527.  1834.  Louis, 
in  Mem.  de  la  Soc.  Med.  d’Observation.  t.  i.  p.  169. 
Paris,  1837.  Trousseau  cy  Belloc,  Traite  de  la  Phthisie 
Laryugee,  p.  132.  Paris,  1837. 

X. — Genital  Organs. 

1.  Male,  (a.)  Penis. — Cancer  of  the  penis 
is  almost  invariably  of  the  schirrous  species, 
and  in  the  vast  majority  of  cases  commences 
in  the  glans  or  prepuce. 

Scirrhus  may  originate  as  a warty  excres- 
cence, either  on  the  surface  of  the  prepuce, 
the  glans,  or  the  frasnum  ; or  infiltrate  the 
glans,  and  convert  that  part  into  an  indurated 
mass;  or  first  attract  notice,  as  a “pimple” 
which  discharges  an  excoriating  fluid,  scabs 
and  breaks  out  afresh,  while  ulcerations  and 
induration  advance  at  its  base  : or  venereal 
ulcers  may  become  complicated  by  carcino- 
matous deposition  and  fungate  in  the  same 
manner  as  primary  cancer.  Encephaloid, 
which  has  very  rarely  been  observed  in  this 
organ,  exhibited  itself  in  a case  treated  by 
M.  Buret  as  a tumour,  of  the  size  of  a pigeon’s 
egg,  situated  between  the  fibrous  membrane 
and  skin  of  the  dorsum  ; the  interior  of  the 
growth  had  exactly  the  appearance  of  semi- 
putrid  infant  brain. 

M.  Buret  states  that  the  fibrous  sheath  of 
the  corpora  cavernosa,  and  the  erectile  tissue 
of  the  urethra,  may  be  the  primary  seat  of  the 
disease  ; in  whatever  situation  it  originates  it 
commonly  soon  involves  the  rest  of  the  organ. 
Months  may,  however,  pass  over,  before  indu- 
ration, beginning  in  the  glans,  spreads  to  the 
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corpora  cavernosa ; this  is,  besides,  slow  in 
passing  into  the  ulcerated  stage,  sometimes 
producing  a sensation  of  weight,  slight  aching 
pain,  and  difficulty  in  micturition,  for  a number 
of  months,  or  even  years,  before  this  change 
occurs.  The  progress  of  the  warty  excrescence 
is  usually  more  rapid.  The  discharge  from 
the  ulcerated  surface  is  abundant,  and  the  cau- 
liflower fungating  masses  produced  sometimes 
reach  a large  size,  forming  with  the  swollen 
glans  and  prepuce  a mass  as  big  as  the  clenched 
hand.  According  to  M.  Buret,  when  the 
disease  is  seated  in  the  skin,  prepuce,  or  cel- 
lular tissue  of  the  penis,  the  inguinal  glands 
are  first  engorged  ; on  the  contrary,  the  pelvic 
suffer  earliest,  when  the  more  deeply  seated 
parts  are  affected.  The  constitutional  sym- 
ptoms are  those  characteristic  of  cancer.  In 
rare  cases  the  disease  becomes  stationary  in 
the  penis,  and  the  patient  perishes  from  the 
active  progress  of  consecutive  cancers  in  the 
glands  and  viscera. 

Several  practical  surgeons,  among  others 
Hey,  Boyer,  Roux,  Travers,  and  Begin,  co- 
incide in  remarking  on  the  frequency  of  phy- 
mosis,  either  congenital  or  acquired,  in  indi- 
viduals labouring  under  cancer  of  the  penis. 
The  confinement  of  the  smegma  preputii,  and 
of  drops  of  urine  thus  induced,  is  supposed  to 
be  the  cause  of  the  disease  ; whether  the  ex- 
planation be  correct  or  not,  the  fact  itself  is  of 
much  practical  importance,  and  almost  a suffi- 
cient reason  for  circumcising  individuals  thus 
formed  or  affected.  Cancer,  however,  occurs 
in  subjects  differently  conformed  ; we  remem- 
ber to  have  observed  it  in  a person  whose 
glans  had  been  uncovered  from  childhood, 
and  three  out  of  twelve  of  the  patients  treated 
by  Hey  were  free  from  phymosis  ; the  disease 
is  most  common  in  adults,  and  more  especially 
in  subjects  of  rather  advanced  age1. 

M.  Buret  has  twice  observed  a peculiar  in- 
durated state  of  the  lateral  anterior  half  of 
the  penis ; the  tissue  thus  affected  is  dense, 
firm,  indolent,  and  diminished  in  size,  and  the 
organ  becomes  curved  in  that  direction  during 
erection.  This  condition  is  perfectly  distinct, 
he  conceives,  from  scirrhous  hardening,  but 
he  does  not  state  the  means  of  distinguishing 
them. 

Removal  of  the  disease  affords  the  only 
chance  of  saving  a patient  affected  with  can- 
cer of  the  penis,  and  few  surgeons  admit  that 
mere  excision  of  the  actually  cancerous  part 
is  sufficient.  Mr.  Travers  “ holds  it  to  be 
quite  useless  to  remove  the  prepuce  alone  in 
any  case  of  malignant  sore  or  excrescence, 
however  the  glans  may  be  free  from  ulcera- 

1  Like  other  organs,  the  penis  is  said  to  become  the 
scat  of  cancer  occasionally,  through  the  immediate 
action  of  common  irritation,  but  when  this  is  the  case 
the  subject  must  be  strongly  predisposed  to  the  disease  : 
such,  doubtless,  was  the  constitutional  state  of  the 
unfortunate  “ gentilhomme  dont  le  prepuce  avait  ete 
morcele  par  an  cadcnas  d’or  impose  par  la  jalousie 
d’une  Italienne,  ct  dont  la  verge,  devenue  par  suite 
cancereusc,  fut  amputee  par  Dupuvtren.”  See  Legros 
in  L’ Experience,  No.  58.  Aoiit,  1838. 


tion  ; and  M.  Begin  expresses  himself  in  a 
similar  strain.  M.  Lisfranc,  however,  pro- 
fesses different  notions  : having  dissected  pe- 
nises,  removed  as  extensively  carcinomatous, 
in  which  he  ascertained  that  the  disease  was 
only  superficial,  and  did  not  involve  the  cor- 
pora cavernosa,  and  further  reflecting  on  the 
power  of  the  albugineous  tissues  to  resist  can- 
cerous infiltration,  this  surgeon  decided  upon 
trying  whether  amputation  of  the  organ  (the 
effects  of  which  on  the  morale  of  the  sufferer 
he  describes  in  piteous  but  probably  not  ex- 
aggerated terms)  might  not  be  safely  given  up 
for  excision  of  the  affected  parts.  Here  wre 
have,  to  a certain  extent,  a revival  of  prin- 
ciples taught  by  Callisen '.  In  order  to  as- 
certain the  depth  of  the  disease  with  certainty, 
M.  Lisfranc  recommends  the  diseased  mass  to 
be  cautiously  divided  through  the  centre  down 
to  the  fibrous  sheath  ; if  this  be  healthy  the 
disease  may  be  excised ; if  not,  amputation 
must  at  once  be  performed.  To  this  mode  of 
procedure  it  may  be  objected  that,  although 
the  fibrous  tissue  appears  healthy,  it  may 
really  contain  germina  of  the  disease  ; that 
the  operation  is  longer,  and  the  incision  use- 
less, if  amputation  be  eventually  required. 
The  real  value  of  the  first  objection — though, 
from  what  we  have  already  seen,  specious  even 
in  this  case — is  to  be  decided  by  experience  ; 
as  to  the  others,  there  arc  few  patients  who 
would  not  willingly  submit  to  a little  addi- 
tional pain  for  the  chance  of  retaining  the 
implicated  organ.  But  under  all  modes  of 
operation  the  prognosis  is  unfavourable.  Mr. 
Travers  assures  us  that  “ if  the  penis  be  am- 
putated at  some  distance  beyond  the  hardened 
part,  and  before  the  disease  has  existed  long, 
the  patient  may  escape  a return  of  it ; but 
this  is  a rare  instance  of  good  fortune.  Slight 
symptomatic  enlargement  of  the  glands  in  the 
groin  should  not  be  accounted  a bar  to  the 
operation,  and,  on  the  other  hand,  the  absence 
of  all  glandular  affection  is  no  security  against 
its  return  and  fatal  termination  in  three 
months.”  Some  forms  of  the  disease  are, 
however,  according  to  the  same  surgeon,  more 
favourable  for  operation  than  others ; the 
“ irritable  pimple,”  either  of  the  glans  or  pre- 
puce, breaking  into  hard-based,  spreading,  and 
fungating  ulcer,  is  more  likely  to  be  followed 
by  reproduction  than  the  form  commencing  as 
a warty  excrescence. 

Amputation  practised  immediately  behind, 
or  even  at  a certain  distance  from  the  glans, 
does  not  render  the  organ  altogether  unfit  for 
the  performance  of  its  functions.  In  evidence 
of  this  M.  Buret  quotes  Scultetus  : in  a case 
of  carcinoma  treated  by  this  surgeon,  “ max- 
ima penis  portionc,  praesentibus  magistris  J. 
Pasbooin  et  M.  Klonkhuysen,  exsecta,  vul- 
nus  consolidation  nec  urinandi  nec  seminandi 
ullam  fecit  remoram,  et  diffracta  hasta  ipsam 
ausus  est  (aeger)  aggredi  Helenam.”  Repro- 
duction of  the  disease  may  either  occur  in  the 
stump,  in  the  inguinal  glands,  or  in  internal 

1 Syst.  Cliir.  Hod.  p.  420.  1800. 
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organs,  and  either  in  the  scirrhous  or  en- 
cephaloid  forms. 

In  the  article  Penis  the  reader  will  find  the 
operation  of  amputation  described.  Ligature 
of  the  diseased  organ,  practised  by  Ruysch 
and  recommended  by  Heister  and  Courcelles, 
is  a proceeding  justly  banished  from  modern 
surgery. 

Buret,  Journ.  Hebdom.t.  i.p.  377.  1828.  Linfmnc, 
Mem.  sur  lea  Cancers  superficiels  qu’  on  crojait  pro- 
fonds ; Gaz.  Med.  de  Paris,  p.  249.  1830. 

(b.)  Prostate  Gland. — True  scirrhus  is  of 
singularly  rare  occurrence  in  the  prostate. 
Mr.  Travers  has  found  the  organ  occupied  by 
a small  tumour,  possessing  all  the  characters 
of  scirrhus  ; and  met  with  instances  in  which 
the  stony  hardness  and  enlargement  of  the 
gland,  the  bloody  seminal  discharge  ; and  the 
peculiar  pains  felt  in  the  thighs  and  elsewhere, 
seemed  to  leave  no  doubt  of  its  being  the  seat 
of  that  form  of  cancer.  Sir  B.  Brodie  relates 
two  cases  of  presumed  scirrhus  of  this  organ. 
“ There  was  a constant  and  severe  pain  referred 
to  the  neck  of  the  bladder,  which  was  not 
relieved  on  the  urine  being  drawn  off.  The 
urine  deposited  a considerable  quantity  of  ad- 
hesive mucus,  and  was  of  an  ammoniacal  odour. 
[This  is  mere  evidence  of  the  existence  of 
chronic  cystitis.]  The  prostate  was  found  on 
examination  to  be  much  enlarged,  and  of  a 
stony  hardness.  The  patient  complained  of 
excruciating  pains  in  different  parts  of  the 
body,  which  could  be  compared  to  nothing 
except  the  pains  under  which  persons  afflicted 
with  carcinoma  occasionally  labour.  He  sub- 
sequently suddenly  became  hemiplegic,  and 
died  in  a fortnight.”  The  last  circumstance  is 
exactly  similar  to  what  was  observed  in  a case 
related  from  the  same  author,  under  the  head 
of  mammary  cancer,  and  depended,  as  he  con- 
jectures, on  the  same  cause  *. 

Mr.  Langstaff1  2 has  described  an  cnccphaloid 
tumour,  as  large  as  an  orange,  springing  from 
the  prostate,  and  chiefly  from  its  “ third 
lobe  it  had  occasioned  absorption  of  as 
much  of  the  mucous  coat  of  the  bladder,  as 
allowed  of  its  getting  into  the  cavity  of  that 
organ,  had  extended  laterally,  and  completely 
plugged  up  the  orifices  of  both  ureters  : the 
urethra  was  nearly  closed  also.  The  patient, 
aged  G8,  had  suffered  under  vesical  symptoms 
for  upwards  of  five  years,  and  for  the  last  six 
months  with  most  excruciating  pain  in  the 
regions  of  the  kidneys  and  bladder  ; he  voided 
his  urine  in  drops,  or  in  a very  small  stream, 
had  pain  in  the  rectum,  and  was  costive.  The 
existence  of  enlargement  of  the  prostate  was 
ascertained,  by  examination  through  the  rec- 
tum : one  of  the  smallest  sized  bougies  passed 
with  great  difficulty.  The  patient  suffered 
from  continual  haematuria  towards  the  close  : 
death  was  immediately  caused  by  rupture  of 
the  right  ureter  and  effusion  of  three  pints  of 

1 Bis.  of  Urinary  Organs,  Ed.  2,  p.  161. 

a Loc.  fit. 


urine  and  blood  behind  the  peritoneum.  The 
liver  and  lung  also  contained  encephaloid 
growths. 

In  the  following  case,  observed  by  Mr. 
Stafford,  the  disease  proved  fatal  from  its  in- 
fluence on  the  urinary  functions  before  the 
occurrence  of  ulceration.  A boy,  aetat.  5, 
having  been  for  three  or  four  months  subject 
to  “ irritable  bladder,”  voiding  his  urine  very 
frequently,  and  remarkable  for  the  tumid  state 
of  his  belly,  was  brought  to  the  Marylebone 
Infirmary  with  complete  retention,  complain- 
ing of  no  pain,  but  restless  and  irritable,  with 
an  anxious  and  depressed  countenance,  furred 
tongue,  and  considerable  fever.  A small  elastic 
gum  catheter  was  passed  without  difficulty,  and 
twenty-five  ounces  of  urine  of  natural  colour 
drawn  off.  The  pow'er  of  voiding  the  urine 
naturally  being  totally  lost,  the  catheter  was 
used  twice  daily,  and  at  length,  from  the  ra- 
pidity with  which  the  urine  accumulated,  left 
in  the  bladder  altogether.  The  boy  gradually 
sank,  and  died  on  the  eighth  day  after  admis- 
sion. The  prostate  was  found  to  be  of  glo- 
bular form  and  as  bulky  as  the  largest  walnut ; 
the  so-called  third  lobe  to  be  nearly  as  large  as 
a small  hazel-nut  (about  the  normal  size  of  the 
entire  gland  in  a subject  of  this  age)  ; the 
section  of  one  lateral  lobe  exhibited  the  co- 
lour, consistence,  and  texture  of  encephaloid, 
in  one  part  apparently  mixed  w'ith  melanotic 
matter.  The  abdominal  and  thoracic  viscera 
were  healthy,  nor  was  any  other  cancer  dis- 
covered ’. 

(c.)  Testis  and  Epididymis.  (See  Testis.) 

2.  Female  (a.)  Uterus.  (See  Uterus.) 

(e.)  Ovaries. — Cancer  of  the  ovary  may 
either  exsist  as  an  extension  of  the  disease 
from  the  uterus  ; originate  independently  of, 
but  subsequently  to,  the  formation  of  cancer 
in  the  latter  organ  ; appear  as  a primary  af- 
fection, or  consecutively  to  the  growth  of  car- 
cinoma in  distant  organs.  Its  occurrence  un- 
der the  latter  circumstances  is  regarded  by 
Cruveilhier,  as  we  have  already  mentioned,  as 
extremely  rare.  Without  being  able  to  state 
the  frequency  of  ovarian  cancer  w'ith  any  pre- 
cision, w e are  justified  in  affirming  that  it  is 
far  from  uncommon  ; and  that  while  Bayle 
has  fallen  into  a most  singular  error  in  almost 
questioning  its  occurrence,  Boivin,  Duges,  and 
Dr.  F.  Churchill,  exaggerate  materially  in 
considering  it  more  frequent  than  carcinoma 
of  the  mammas. 

Scirrhus  and  encephaloid  of  the  tuberiform 
and  infiltrated  kinds  occur  in  this  organ  ; but 
we  are  not  aware  that  true  alveolar  colloid 
cancer  has  yet  been  discovered  in  it.  The 
carcinomatous  affection  may  be  the  sole  dis- 
ease present : when  this  is  the  case,  and  when 
it  assumes  the  tuberiform  character,  the  sub- 
stance of  the  ovary  may  sometimes  be  found 
on  the  external  surface  of  the  diseased  growth 

1 Med.  Cbir.  Trans,  vol.  xxii.  p.  218.  1839. 
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in  an  atrophous  state,  or  of  the  natural  dimen- 
sions : when  the  niorhid  matter  is  infiltrated 
through  the  ovarian  tissue,  the  vesicles  of 
Graeff  may  present  the  natural  appearance  1 : 
occasionally,  as  in  one  of  Dr.  Bright’s  cases 2, 
the  deposition  seems  to  occur  in  the  wall  of 
one  of  these  vesicles.  In  another  class  of 
cases  the  carcinomatous  matter,  originating  in 
the  walls  of  multilocular,  or  much  more  rarely 
of  unilocular  cysts,  forms  a complication  of 
pre-existing  disease. 

The  different  varieties  of  scirrhus  and  en- 
cephaloid  exhibit  themselves  in  this  organ  ; 
those  of  the  latter  more  frequently  than  of  the 
former.  Bistre-coloured,  or  true  melanotic 
deposition,  is  not  uncommonly  superadded. 
When  formed  in  the  walls  of  cysts  encephaloid 
frequently  co-exists  with  fibrous,  cartilagini- 
form,  calcareous,  or  ossiform  transformation  of 
those  walls  ; and  numerous  cases,  in  which 
the  diseased  formation  consisted  simply  of 
cysts,  of  which  the  walls  had  been  converted 
intro  fibrous  tissue,  have  been  erroneously 
described  as  scirrhus  of  the  ovary. 

Encephaloid  growths  vary  in  size  in  this 
organ  from  that  of  a pin’s  head,  as  we  have 
detected  them  under  the  serous  lining  of  cysts, 
to  that  of  the  foetal  head,  or  upwards.  They 
are  rarely,  however,  observed  to  attain  very 
large  dimensions  here,  unless  when  developed 
in  the  walls  of  cysts  ; under  these  circum- 
stances, the  entire  formation  has  been  known 
to  weigh  fifty-six,  sixty,  and  seventy-five 
pounds,  or  even  more.  Mr.  Warren  describes 
the  removal  of  a “scirrhous  ovarium,  of  almost 
cartilaginous  hardness,  containing  neither  ca- 
vity nor  fluid,  which  weighed  about  twenty- 
five  pounds  it  may  be  objected  to  this  state- 
ment, however,  that  no  proof  is  given  of  the 
truly  scirrhous  character  of  the  growth. 

The  disease  is  usually  confined  to  one  ovary, 
though  it  not  unfrequcntly  affects  both.  Con- 
ception may  occur  repeatedly  in  the  former 
case,  as  is  shown  by  numerous  examples  of 
the  fact  on  record.  Mr.  Hewlett  has  related 
the  case  of  a female  delivered  at  the  full  time, 
though  both  ovaries  were  the  seat  of  extensive 
encephaloid  disease  : it  seems  doubtful  whe- 
ther the  disease  existed  in  both  organs  at  the 
period  of  impregnation  (in  which  case  the 
laasion  of  structure  must  have  been  limited  on 
one  side),  or  was  subsequently  developed  ; 
the  latter,  judging  from  the  history  of  the  case 
and  the  species  of  the  cancer,  was  most  pro- 
bably the  fact3. 

Dr.  Seymour  conceives,  he  has  ascertained, 
that  scirrhus  of  the  ovary  rarely  softens,  and 
refers  to  a preparation  in  the  College  of  Phy- 
sicians as  a very  singular  specimen  of  such 
change 4.  Encephaloid  of  this  organ  is  not 
thus  distinguished. 

The  morbid  mass  contracts  adhesions  with 

1 Bouilliiud. 

2 Guy’s  Hosp.  Reports,  vol.iii.p.  17.9.  1838. 

3 Med.  Cliir.  Trans,  vol.  xvii.  p.  226.  1832. 

4 On  Diseases  of  the  Ovaries.  Lond. 


surrounding  parts  in  many,  but  in  what  exact 
proportion  of  cases,  is  yet  matter  for  inquiry. 
If  these  adhesions  occur  in  an  early  stage  of 
its  growth,  they  connect  it  with  the  uterus, 
rectum,  or  pelvic  peritoneum ; if  at  a later 
period,  with  the  omentum,  colon,  small  intes- 
tine, or  abdominal  portion  of  the  serous  mem- 
brane. The  Fallopian  tubes  in  some  instances 
continue  free,  but  more  ordinarily  become 
firmly  united  with  the  tumour,  round  which 
they  twine,  undergoing  a degree  of  elongation 
corresponding  to  its  increasing  dimensions. 

The  local  symptoms  of  ovarian  carcinoma 
are  mechanical  and  functional.  The  former 
follow  precisely  the  same  course  as  those  of 
ovarian  tumours  in  general,  changing  with 
their  size  and  position  in  the  pelvis  or  abdo- 
minal cavity. 

The  condition  of  the  catamenia  varies  : they 
may  be  irregular,  absent,  or,  as  is  observed  in 
comparatively  rare  instances,  undergo  no 
change  from  the  healthy  state.  Lancinating 
pain  is  very  far  from  a common  attendant  on 
carcinoma  in  this  situation  ; nor  is  it  possible, 
upon  the  foundation  of  cases  hitherto  pub- 
lished, to  point  out  any  series  of  symptoms 
that  can  be  called  characteristic  of  cancer  of 
these  organs : that  is,  of  symptoms  whereby 
simple  carcinomatous  tumours  may  be  inva- 
riably distinguished  from  other  diseased  en- 
largements of  these  parts,  or  whereby  the 
period,  at  which  deposition  of  cancerous  matter 
in  the  walls  of  encysted  formations  arises,  may 
be  announced  : yet  we  are  far  from  believing 
that  by  patient,  minute,  and  extensive  obser- 
vation of  ovarian  disease,  such  characteristic 
symptoms  might  not  be  found  to  exist : how- 
ever, until  such  observation  be  undertaken,  we 
can  scarcely  object  with  justice  to  the  habit  of 
practical  writers,  who,  in  spite  of  the  evi- 
dences of  pathological  anatomy,  continue  to 
group  encysted  growths  and  true  carcinoma- 
tous tumours  under  the  same  head  of  “ ma- 
lignant disease  ” of  the  ovaries.  In  order  to 
avoid  repetition,  we  must  refer  the  reader  for 
the  symptoms  of  cancer  of  these  organs  to  the 
general  article  Ovahv.  The  cancerous  cac- 
hexia is  slow  in  occurring  and  ill  marked. 

With  respect  to  the  state  of  other  organs, 
we  have  already  mentioned  that  Cruveilhier 
regards  the  secondary  development  of  cancer 
in  the  ovary,  unless  when  a sequence  of  its 
existence  in  the  uterus,  as  singularly  rare.  It 
has,  however,  been  found  co-cxisting  with  can- 
cerous disease  in  various  organs  ; and  exam- 
ples of  multiple  development,  under  these  cir- 
cumstances, may  be  found  in  numbers  in  Dr. 
Bright’s  essay  already  referred  to. 

Death,  in  cases  of  ovarian  cancer,  more 
commonly  depends  upon  the  change's  occurring 
in,  or  on  some  effects  produced  by,  the  en- 
cysted formations  to  which  the  carcinoma 
is  usually  superadded,  than  on  modifications 
having  their  seat  in  the  latter.  The  fatal 
event  appears  in  many  instances  the  result  of 
progressive  exhaustion  and  sinking  of  the  vital 
powers,  no  particular  morbid  change  being 
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discovered  to  account  for  it ; but  in  the  ma- 
jority of  cases  it  is  immediately  brought  about 
by  inflammatory  action  in  the  cyst  itself  or  in 
the  peritonaeum.  The  inflammation  of  the 
serous  membrane  originates  sometimes  with- 
out any  evident  cause  ; more  commonly  from 
the  escape  of  the  contents  of  a cyst  into  its 
cavity,  the  effect  either  of  natural  rupture 
(which  may  be  spontaneous  or  produced  by  a 
fall  or  blow),  or  of  the  operation  of  paracen- 
tesis. In  some  very  rare  instances — such  a 
case  is  reported  by  Dr.  Bright- — effusion  of 
cancerous  matter  into  the  peritonaeum  has 
been  observed.  The  escape  of  the  encysted 
fluids  may  take  place  into  the  intestines,  and 
the  diminution  of  the  tumour  coadvance  with 
diarrhoea  ',  or  into  the  vagina'-’. 

Of  the  causes  of  ovarian  cancer  nothing  is 
known  : much  hypothetical  matter  has.  been 
written  on  the  influence  of  gestation,  abor- 
tion, suppression  of  the  lochia,  &c. ; the  un- 
satisfactory character  of  this  may  be  ascer- 
tained by  perusing  the  published  histories  of 
some  dozen  patients.  Boivin  and  Duges  affirm 
that  it  is  most  common  in  single  persons  3 : 
this  too  may  be  doubted. 

The  diagnosis  of  ovarian  enlargement  is 
often  exceedingly  obscure ; let  us  suppose, 
however,  that  an  abdominal  tumour  has,  by  the 
rules  laid  down  in  the  article  Ovary,  been  dis- 
tinctly ascertained  to  exist  in  that  organ,  and 
not  in  the  substance  of,  or  in  connexion  with, 
the  uterus,  mesentery,  intestines,  kidneys, 
spleen,  or  liver, — that  the  female  is  neither 
pregnant  nor  affected  with  ascites — the  nature 
of  the  morbid  development  remains  to  be  de- 
cided.— If  well-marked  cancerous  disease  co- 
exist in  some  other  organ  with  the  ovarian 
tumour,  the  latter  is  probably  carcinomatous  : 
if  no  other  part  is  apparently  carcinomatous, 
and  the  cancerous  cachexia  is  established,  we 
are  entitled  to  infer  that  the  affection  of  the 
ovary  is  of  this  character,  with  a degree  of 
confidence  proportional  to  the  surety  ot  our 
diagnosis  in  respect  of  other  parts.  But  both 
of  these  general  guides  may  be  absent,  or  may 
fail  us : we  must  then  depend  on  the  local 
characters  of  the  disease. — Fibrous  tumours  of 
the  ovary  may,  when  large,  be  distinguished 
from  scirrhus  by  their  size  ; from  encephaloid, 
by  their  hardness,  inferior  elasticity,  smoother 
non-lobulated  surface,  and  uniform  consistence 
in  every  part.  The  condition  of  the  patient  s 
health  will,  in  some  instances,  facilitate  the 
distinction. — Unilocular  cysts  are  non-lobu- 
lated  ; they  usually  contain  a serous  fluid,  in 
which  case  the  fluctuation  of  this  will  readily 
prove  that  the  mass  of  the  tumour  does  not 
consist  of  cancerous  matter  ; and  even  when 
the  contents  are  of  a gelatinous  character,  the 
phenomenon  is  sufficiently  well  marked  to  pre- 

1 Legnllois,  Blight,  Ac.  2 Munro. 

3 On  this  Capuron,  who  considers  the  statement  to 
be  correct,  observes:  “ Mais  a quoi  tient  cette  diffe- 
rence? Est-ce  a une  continence  trop  severe,  mii  n'entre 
point  dans  les  vues  dc  la  Nature,  on  bien  a la  dissolu- 
tion on  an  deregleincnt  des  mouirs  qni  n'a  lieu  que 
trop souvent  horsdti  manage?” 


vent  mistake.  The  constitution  suffers  little 
in  this  disease. — Mullilocular  cysts,  on  the  con- 
trary, either  from  the  consistence  of  their  con- 
tents (firm  jelly-like  matter,  setheroma,  ace- 
phalocysts,  pilous  and  fatty  substance,)  or 
from  the  non-communication  of  their  cells, 
rarely  give  rise  to  more  than  very  obscure 
fluctuation,  which  may  almost  be  confounded 
with  the  elastic  doughiness  of  encephaloid  ; 
careful  examination  will,  however,  enable  the 
observer  to  avoid  this  error. — It  is  not  enough, 
however,  to  be  able  to  affirm  that  the  entire 
mass  of  the  tumour  is  not  composed  of  cancer — 
an  extremely  rare  occurrence  ; we  require  to 
ascertain  whether,  and  to  what  extent,  en- 
cysted growths  are  complicated  with  carcino- 
matous deposition  in  their  walls.  In  certain 
cases  this  may  be  done  by  the  detection,  both 
by  palpation  and  percussion,  of  irregular  indu- 
rated masses  distinguished  by  their  greater  soft- 
ness from  the  remainder  of  the  tumour ; when 
the  cysts  are  exceedingly  tense  from  thorough 
repletion  with  fluid,  this  sign  of  lobulation 
may  not  be  ascertainable  : in  this  state  of 
things  evacuation  of  the  fluid  by  paracentesis 
will  remove  this  difficulty  in  the  way  of  the  dia- 
gnosis. Nevertheless,  the  discovery  of  these 
lobulated  masses  is  not  a certain  sign  of  can- 
cerous formation  ; bunches  of  subcysts,  with 
gelatinous  or  albuminous  contents  (we  here 
allude  to  their  outward  appearance),  aggre- 
gated in  the  parietes  of  larger  cysts,  give  rise 
to  a precisely  similar  sensation. — When  the 
“ hydatid  fremitus”  of  M.  Piorry  exists  in  a 
marked  manner,  the  presence  of  ac-ephalocysts 
may  be  safely  announced  ; but  the  recognition 
of  this  sign  is  far  from  easy. — A very  rapid 
course  of  the  disease  furnishes  one  of  the  best 
proofs  of  encephaloid  complication. 

On  the  general  principles  of  medical  treat- 
ment of  ovarian  cancer,  no  particular  point 
requires  notice.  It  is  important  to  remember 
that  giving  exit  by  puncture  to  the  fluid  con- 
tents of  cysts  of  the  ovary,  complicated  with 
encephaloid  deposition  in  their  walls,  must,  in 
the  same  manner  as  in  the  mamma,  afford 
mischievous  facility  for  the  development  of 
the  cancerous  matter.  This  distinctly  appears 
to  have  been  the  result  of  the  operation  in  a 
case  related  by  Dr.  Seymour1.  A tumour 
of  this  kind  was  punctured  with,  as  is  usual, 
temporary  amelioration  of  the  symptoms  ; but 
the  patient  was  subsequently  unable  to  pass  a 
month  without  a repetition  of  the  process, 
“ which  each  succeeding  time  became  more 
difficult,  from  the  increase  of  the  solid  tumours 
in  the  abdomen.”  It  is  impossible  to  separate 
the  consideration  either  of  paracentesis  or 
extirpation  in  cancerous  cases,  and  in  those  in 
which  the  ovarian  tumour  is  uncomplicated 
with  such  disease  ; both  these  important  ope- 
rations are  treated  of  in  the  article  Ovary  : 
under  this  head  the  bibliography  of  the  subject 
will  also  be  found.  It  may  be  right  to  antici- 
pate our  intended  observations  so  far  as  to 
state,  that  if  marked  cancerous  disease  be  pre- 

1 Op.  cit.  p.  68. 
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sent,  the  result  of  extirpation  must,  in  the 
language  of  Dr.  Brig-ht,  be  “ useless  agony  to 
the  patient,  and  deep  mortification  to  the 
operator.” 

(c.)  Fallopian  Tubes. — The  Fallopian 
tubes  are  sometimes  involved  in  carcinoma, 
spreading  from  the  uterus.  Boivin  and  Duges 
have  never  seen  them  primarily  affected  ; Dr. 
R.  Lee,  however,  affirms  that  the  disease  may 
originate  in  this  situation. 

(d.)  Vagina. — The  deep-seated  portion  of 
the  vagina  is,  in  rare  instances,  found  to  be 
the  seat  of  cancerous  disease,  independently 
of  extension  from  the  uterus  or  rectum.  Mr. 
Ferrall 1 recently  exhibited  a specimen  of 
cancer,  apparently  of  this  kind,  to  the  Patho- 
logical Society  of  Dublin.  The  vagina  was 
the  chief  seat  of  ulceration,  the  uterus  being 
healthy  with  the  exception  of  the  os  tincae,  to 
which  the  ulcerative  process  had  extended  ; 
continuous  with  the  cancerous  surface  was  a 
large  encephaloid  tumour,  which  penetrated 
the  roof  of  the  vagina  and  entered  the  bladder, 
forming  a large  fungous  mass  in  its  interior. 
The  patient  died  of  exhaustion  from  repeated 
vaginal  haemorrhage. 

(e.)  Clitoris  and  Nympho. — These  ap- 
pendages may  become  the  seat  of  cancer  either 
primarily ; by  continuity  with  deeply-seated 
parts  ; or  consecutively  to  the  development  of 
carcinoma  of  the  uterus.  Boivin  and  Duges 
relate  the  case  of  a female,  aetat.  34,  in  whom 
“ the  clitoris,  of  the  size  of  the  little  finger, 
had  acquired  this  volume  from  the  serous  in- 
filtration of  its  external  investment ; its  proper 
tissue  was  scirrhous.”  Mr.  Travers  has  also 
“ known  the  clitoris  the  subject  of  scirrhous 
ulceration,  and  freely  amputated.” — Schoen- 
feld2  removed  the  clitoris  and  nymphae,  form- 
ing a tumour  weighing  three  ounces  ; the  mass 
was  not  of  fibrous  texture,  but  formed  of  a 
whitish  substance,  smooth,  of  almost  cartilagi- 
nous hardness,  and  traversed  by  a multitude 
of  capillaries  visible  under  a lens.  This  was 
probably  firm  encephaloid.  A tumour,  con- 
sisting of  a white  softish  clustered  mass,  as 
large  as  the  clenched  hand,  was  once  found 
by  Boivin  and  Duges  suspended  to  the  clitoris 
and  nymphae,  by  a pedicle  of  the  dimensions 
of  the  little  finger.  After  death  its  component 
lobules  were  ascertained  to  possess  the  appear- 
ance and  consistence  of  encephaloid.  One  of 
the  most  remarkable  cases  of  this  kind  on  re- 
cord is  described  by  Mr.  Brayne  3.  The  tu- 
mour in  this  instance  weighed  in  situ  (as  nearly 
as  could  be  ascertained)  eleven  pounds  ; and 
its  external  appearance,  the  frequent  and  vio- 
lent haemorrhages  and  lancinating  pains  of 
which  it  was  the  seat,  as  well  as  the  general 
course  of  the  symptoms  to  which  it  gave  rise, 
leave  little  doubt  as  to  its  carcinomatous  na- 
ture, though,  as  the  narrative  does  not  extend 
to  the  patient’s  death,  we  are  unaware  of  the 

1 Dub.  Journal,  p.  335.  Nov.  1839. 

2 L’  Experience,  Sept.  5,  1838. 

3 Prov.  Med.  & Surg.  Trans,  vol.  iv.  p.  369.  1839. 


precise  characters  of  its  component  tissue.  A 
very  interesting  example  of  carcinoma  of  the 
external  genitals,  which  coexisted  with  preg- 
nancy and  wdth  cancerous  products  in  nume- 
rous other  parts,  has  been  related  by  Dr.  Ash- 
well.  Premature  artificial  labour  was  brought 
on  in  this  case’. 

Excision  of  the  diseased  parts  should  be 
performed  as  early  as  possible.  The  dissec- 
tion may,  if  necessary,  be  pursued  as  far  as 
the  insertion  of  the  corpora  cavernosa  into  the 
rami  of  the  ischia. 

(f.)  Labia  and  Vulva.— Dr.  Stedman  2 de- 
scribes a tumour  which  had  been  growing  for 
five  years  in  the  right  labium  of  a woman  of 
colour,  was  the  seat  of  stinging  pain  and  ul- 
ceration, and  discharged  a very  foetid  matter. 
The  patient  was  a good  deal  reduced.  The 
growth  was,  on  removal,  ascertained  to  weigh 
twelve  ounces  and  a half,  and  “to  exhibit  the 
true  scirrhous  character  or  section.” 

The  skin  of  the  vulva  sometimes  gives  origin 
to  cancerous  excrescences,  which  run  the  same 
course  as  in  other  parts  of  the  surface.  In 
certain  cases  scirrhous  infiltration  of  the  skin 
is  so  trifling  in  extent  that  the  disease  appears 
to  commence  by  ulceration.  In  this  case,  as 
Mr.  Heming  remarks,  it  is  with  difficulty  dis- 
tinguished from  a venereal  sore.  “ The  chief 
diagnostic  symptoms,”  says  this  practitioner, 
“ may  perhaps  be  found  in  the  general  affection 
of  the  surrounding  sebaceous  glands,  giving 
the  skin  an  appearance  as  if  studded  with  tu- 
bercles, about  the  size  of  split  peas.”  Inocu- 
lation of  the  secreted  fluids  might  probably 
settle  the  question.  In  a case  of  this  kind  ob- 
served by  Mr.  Heming,  “the  carcinomatous 
affection  had  extended  up  the  vagina  to  about 
two-thirds  of  its  length  ; the  uterus  and  ova- 
ria  were  not  at  all  affected  ; the  liver  had  in 
its  substance,  particularly  towards  its  surface, 
about  twenty  small  tumours  of  a carcinomatous 
appearance,  and  both  kidneys  were  affected 
with  the  same  disease3.” 

The  excision  of  the  diseased  parts  is  usually 
an  operation  of  extreme  simplicity,  and,  ac- 
cording to  Begin,  the  greater  portion  of  the 
external  genitals  has  been  removed  without 
entailing  serious  inconvenience  or  obstruction 
of  function.  But  the  presence  of  an  intricate 
and  extensive  vascular  plexus  under  the  vagina', 
surface  renders  it  a difficult  matter  in  some 
cases  to  stop  the  haemorrhage  which  follows  : 
plugging  the  vagina  with  lint  steeped  in  some 
styptic  solution,  and  covering  the  external 
parts  with  compresses  similarly  imbibed— the 
whole  being  retained  in  situ  with  a T bandage 
— isthe  best  mode  of  arresting  it.  The  bladder 
should  be  regularly  emptied  with  the  catheter 
for  some  time. 

Di . Stedman  encompassed  the  tumour  above 
referred  to  with  two  semilunar  incisions,  and 

1 Guy’s  IIosp.  Rep.  vol.  ii.  p.  247. 

! S'1'  & Sllrg-  J<> urn.  vol.  xxxvii.  p.  25. 

- translation  of  Boivin  and  Duges  on  Diseases  of 
the  Uterus,  p.  544.  Lond.  1834. 
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then  rapidly  dissected  it  out.  Four  small  ar- 
terial branches  only  required  to  be  tried  ; the 
wound  was  brought  together  with  five  stitches 
of  interrupted  suture.  Five  months  after, 
there  had  been  no  return  of  the  disease. 

XT. — Urinary  Organs  and  Passages. 

(a.)  Kidneys. — Cancer  of  the  kidney  may 
be  either  primary  or  secondary  ; in  the  for- 
mer instance  solitary,  or  accompanied  with 
scirrhus  of  the  renal  lymphatic  glands  and 
vessels,  or  with  consecutive  carcinoma  in  dis- 
tant organs,  especially  the  lungs.  According 
to  Rayer,  the  disease  sometimes  originates 
under  the  influence  of,  without  continuity 
with,  cancer  of  a neighbouring  part,  espe- 
cially of  the  liver  and  of  the  descending 
colon. 

Encephaloid  is  the  species  by  far  the  most 
frequently  observed  in  the  kidney,  and  ex- 
hibits here  its  different  varieties.  The  organ 
is  sometimes  divided  into  a number  of  com- 
partments filled  with  cancerous  detritus, 
blood,  and  pus  arising  from  suppuration  of 
their  walls ; these  compartments  may  be 
without  opening  or  communicate  with  the 
cal  ices. 

Of  renal  scirrhus  Mr.  Wilson  has  related  a 
striking  example : the  tissue  of  the  kidney 
was  converted  into  “ a substance  nearly  as 
solid  as,  and  feeling  like,  softened  cartilage,  of 
brownish  hue,  and  intersected  by  thin  white 
membranous  septa.”  Konig  describes  a simi- 
lar case,  and  refers  to  another  in  the  Epheme- 
rides.  M.  Rayer  has  also  met  scirrhus  thus 
situated,  “ with  the  same  appearance  as  in 
mammary  cancer,”  and  surrounded  with  ence- 
phaloid pulp  or  in  the  neighbourhood  of  fibri- 
nous deposits. 

Encephaloid  matter  is  found  cither  infil- 
trated through  the  renal  tissue  or  accumulated 
in  masses  ; and,  as  it  is  affirmed,  almost  inva- 
riably appears  first  in  the  cortical  substance, 
which  may  be  totally  destroyed  before  the 
tubular  has  suffered  at  all.  The  part  of  the 
kidney  in  which  the  morbid  formation  com- 
mences is  subject  to  much  variety.  The  masses 
may  protrude  into  the  pelvis,  or  push  the  mem- 
branous walls  of  that  sac  before  them,  and 
eventually  perforate  it : collections  of  the  can- 
cerous matter  are  frequently  found  in  the  renal 
veins  and  cavae,  either  pure  or  combined  with 
coagulated  fibrine.  In  the  early  stages  the 
size  of  the  kidney  is  little  affected  ; in  propor- 
tion as  the  morbid  matter  accumulates,  the 
gland  undergoes  corresponding  enlargement. 
In  the  tuberiform  species  the  intervening  renal 
substance  may  be  healthy,  hyperhaemic,  in- 
flamed, infiltrated  with  or  containing  collec- 
tions of  pus.  Both  organs  are  very  rarely 
affected  ; and  we  know  of  no  instance  in  which 
both  were  extensively  so.  The  healthy  kid- 
ney is  almost  always  hypertrophous  ; the  non- 
cancerous  parts  of  the  diseased  one  are  often 
in  a similar  condition. 

The  calices  are  sometimes  obliterated,  di- 


lated and  filled  with  serous  fluid,  as  show'n  by 
Cruveilhier 1 ; a state  commonly  resulting 
from  pressure  of  the  enlarged  lymphatic 
glands  of  the  hilus.  The  pelvis,  in  a case  ob- 
served by  Dr.  Bright,  was  dilated  into  a huge 
cyst  “ containing  two  pints  of  a brownish 
fluid,  like  coagulated  blood  of  long  standing.” 
The  fibrous  capsule  may  be  exceedingly  thick- 
ened ; the  hypertrophy  bearing  perhaps  more 
particularly  on  the  sub-fibrous  cellular  mem- 
brane described  by  Rayer2.  This  observer 
has  never  seen  tuberculous  associated  with 
cancerous  matter  in  the  kidney ; Cruveil- 
hier’s  statements  on  this  point  have  already 
been  adverted  to.  The  disease  may  coexist 
with  renal  calculi ; in  the  case  just  mentioned 
of  Dr.  Bright,  the  pelvis  contained  a mulberry 
calculus. 

In  some  instances  heavy  dull  pain  confined 
to  the  renal  region  is  complained  of,  or  this 
may  be  lancinating  and  shoot  in  the  direction 
of  the  ureters  or  the  bladder  ; in  others  the 
pain  is  rather  referred  to  the  anterior  part  of 
the  abdomen,  and  none  may  be  felt  through 
the  entire  course  of  the  disease.  Various 
alterations  in  the  conditions  of  the  urine  may 
be  naturally  supposed  to  attend  its  progress, 
but  these  have  as  yet  been  scarcely  attended 
to.  Haematuria,  albuminuria,  and  purulent 
discharge  with  the  urine  have,  however,  been 
observed.  The  former  is  a symptom  of  al- 
most invariable  occurrence ; in  fact,  we  have 
not  met  with  a single  case  recorded  by  wri- 
ters, in  which  its  absence  is  established  ; it 
may  appear  as  the  very  first  symptom,  or  su- 
pervene at  an  advanced  period  only,  occur 
rarely,  or  be  almost  always  present  in  abun- 
dance or  in  small  quantity.  Albuminuria  may 
arise  from  the  passage  of  encephaloid  matter 
into  the  excretory  passages3.  When  suppura- 
tion arises  in  the  substance  of  the  kidney  and 
extends  to  the  calices,  or  when  there  is  dis- 
tinct pyelitis  (inflammation  of  the  pelvis  and 
calices ; Rayer)  pus  finds  its  way  into  the  blad- 
der, and  may  be  detected  in  the  urine  by  the 
usual  re-agents  ; this  is,  however,  a mere  epi- 
phenomenon  in  the  disease,  and  one  more 
likely  to  mislead  the  practitioner  than  to  as- 
sist him  in  its  diagnosis.  If  the  morbid  de- 
position have  materially  enlarged  the  size  of 
the  organ,  the  resulting  tumour  may  be  de- 
tected by  inspection,  palpation,  and  percus- 
sion. Diarrhoea  is  a very  ordinary  attendant 
on  the  affection,  and  probably  depends  upon 
the  irritation  produced  by  the  close  proximity 
of  the  morbid  formation  to  the  ascending  or 
descending  colon.  CEdema  of  the  lower  ex- 
tremities is  occasionally  observed ; when  the 
vena  cava  is  obstructed  with  cancerous  matter, 
this  is  an  invariable  result. 

Death  sometimes  appears  to  be  the  result  of 
repeated  haemorrhage  ; in  other  instances  it 
may  follow  rupture  of  the  tumour  from  a blow, 

1 Tuvrais.  i. 

2 Malad.  des  Reins,  t.  i.  p.  23.  1839. 

3 Christison,  Granular  Degeneration  of  the  Kidneys, 
p.  40. 
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and  consequent  effusion  of  blood  into  the  pe- 
ritonaeum ' ; but  patients  ordinarily  sink  gra- 
dually under  the  constitutional  effects  of  the 
disease,  though  the  peculiar  cachexia  is  not 
often  distinctly  marked. 

The  disease  is  more  frequent  in  males  than 
in  females,  as  is  the  case  with  affections  of  the 
urinary  system  in  general.  M.  Rayer  has  not 
met  with  it  in  children,  and  more  commonly  in 
persons  of  advanced  age  than  in  adults  ; Dr. 
Bright,  however,  speaks  of  “ encephaloid  dis- 
ease of  the  most  remarkable  and  rapid  growth 
occurring  in  children  of  the  most  tender  age.” 
We  can  do  little  more  in  this  place  than 
warn  the  student  against  certain  errors  of 
diagnosis,  which  a careless  estimate  of  the 
symptoms  we  have  enumerated  might  entail. 
Albuminuria  is  common  to  a multitude  of 
affections,  and  a careful  examination  of  the 
constitution  of  the  urine  in  other  respects  is 
required  to  enable  us  to  refer  it  to  any  one  of 
these  in  particular.  If  it  be  accompanied  with 
discharge  of  encephaloid  pulp  with  the  urine, 
distinguishable  by  its  physical  characters,  there 
can  be  little  hesitation  as  to  the  cause  of  the 
albuminous  impregnation  ; and  that  it  does  not 
originate  in  the  bladder  may  commonly  be 
inferred  from  the  absence  of  vesical  sym- 
ptoms, and  the  freedom  with  which  the  con- 
tents of  that  viscus  are  evacuated.  Unfortu- 
nately however  for  the  facility  of  diagnosis, 
patients  have  been  known  to  suffer  from  hy- 
pogastric pain  and  other  symptoms  of  diseased 
bladder,  in  whom  after  death  this  viscus  was 
ascertained  to  be  perfectly  sound,  while  the 
kidneys  presented  various  lesions,  the  exist- 
ence of  which  had  not,  from  the  absence  of 
local  symptoms,  been  even  suspected  during 
life.  For  further  particulars  we  must  refer 
to  the  works  of  Dr.  Bright,  of  M.  Rayer,  of 
M.  Martin  Solon 2,  and  of  Dr.  Christison. 

In  the  writings  of  the  two  former  authors, 
and  in  the  chapter  on  examination  of  the 
kidneys  by  the  ingenious  and  laborious  Pro- 
fessor Piorry  3,  may  be  found  such  directions, 
as  the  present  state  of  the  science  admits  of, 
for  distinguishing  the  different  kinds  of  renal 
tumours,  and  these  from  growths  originating 
in  other  organs. 

Bibliography: — Tang  staff,  Med.  Chir.  Trans,  vol. 
viii.  p.  293.  1817.  Wikon,  Lvct.  on  Dis.  of  Uri- 
nary Organs,  p.  284.  1821.  Kovig.  Pract.  Ab- 
hand.  uber  die  Krankhcit.  dor  Nieren,  s.  224  & 
246.  Leipzig,  1826.  Rayer , Maladies  des  Reins, 
Planclics,  livrais.  vii.  Paris,  1837.  Bright , Guy’s 
Hosp.  Rep.  no.  viii.  p.  208.  April,  1839. 

(b.)  Supra-Renal  Capsules.  The  capsules 
are  not  unfrequently  similarly  affected  when 
the  kidney  is  cancerous ; and  the  right  one  has 
been  found  to  have  become  carcinomatous, 
apparently  under  the  influence  of  heterologous 
growths  in  the  liver.  M.  Rayer  has  never 
seen  them  affected  except  under  these  circum- 
stances4. 

1 Bright,  case  X. 

2 Pc  1’ Alhuminurie.  Paris,  1838. 

3 Traite  de  Diagnostic,  t.  2,  p.  326.  1837. 

* L’ Experience,  Nov.  10,  1837. 


(c.)Calices,  Pelvis,  and  Ureters.  The  ex- 
cretory apparatus  of  the  kidney  is  occasionally 
the  seat  of  cancerous  matter.  1.  A cancerous 
growth  in  the  kidney  may  protrude  into  these 
passages  in  the  manner  already  described. 
2.  Liquiform  cancerous  matter  effused  from 
the  kidney  may  be  found  occupying  the  pelvis 
and  part  of  the  ureter  in  transitu  to  the  blad- 
der. 3.  Carcinomatous  masses  having  no  con- 
nexion with  the  renal  disease  may  originate 
in  the  walls  of  the  pelvis.  In  such  cases  the 
flow  of  urine  secreted  by  the  still  healthy  parts 
of  the  kidney  is  obstructed,  and  the  walls  of 
the  pelvis  present  the  columnar  appearance 
so  common  in  the  bladder  under  analogous 
circumstances ; a figure  illustrating  this  has 
been  given  by  M.  Rayer  *.  The  inferior  ex- 
tremities of  the  ureters  are  often  affected  in 
cancerous  diseases  of  the  bladder,  either  pri- 
mary or  consecutive  to  similar  disorganization 
in  the  uterus  ; but  we  have  met  with  no  exam- 
ple of  original  development  of  this  product 
in  them. 

(d.)  Bladder.  Carcinoma  of  the  bladder  is 
probably  far  from  being  so  uncommon  an  af- 
fection, as  the  general  statements  of  various 
writers  w'ould  lead  us  to  believe.  Many 
growths  included  by  writers  under  the  vague 
term  “ fungus  ” seem  to  have  been  in  reality, 
as  attentive  study  of  their  anatomical  charac- 
ters and  symptoms  will  show,  either  composed 
of  purely  encephaloid  or  scirrhous  structure, 
or  complicated  with  deposition  of  the  former. 
Singularly  enough,  even  the  eminent  M.  Ci- 
viale,  who  inclines  to  the  opinion  here  hazard- 
ed, contributes  by  his  arrangement  of  vesical 
diseases  to  enforce  the  prevalent  error ; for  he 
describes  under  the  head  “ funtjus”  a case  in 
which,  in  the  language  of  the  original  ob- 
server, “ the  bladder  contained  four  or  five 
carcinomatous  tumours  of  various  sizes”  ; and 
another  in  which  the  morbid  product  was 
“ pulpy,  whitish,  and  cerebriform  2.”  Forma- 
tions which  in  the  stomach,  for  example,  would 
universally  be  recognised  as  cancerous,  are 
from  mere  habit  called  fungi,  when  they  exhi- 
bit themselves  in  the  bladder.  In  these  re- 
marks we  refer  to  primary  cancer  : of  the  fre- 
quency of  the  disease  as  a sequence  of  uterine 
carcinoma  there  is  no  doubt  ever  expressed. 

Tuberiform  or  stratiform  scirrhus  are  com- 
paratively rare  ; but  in  a remarkable  case  de- 
tailed by  Lallemand,  “ all  the  membranes 
were  transformed  into  a lardaccous  scirrhous 
substance,  two  inches  thick  behind  the  pro- 
state, and  extending  two  or  three  inches  in 
every  direction  ” ; and  Mr.  S.  Cooper  has 
described  a distinct  example  of  scirrhous  tu- 
mour of  this  organ  occurring  in  a subject,  in 
whom  the  femur  of  one  side  and  a rib  were 
infiltrated  with  the  same  morbid  matter.  Sir 
B.  Brodie  has  never  met  with  a tumour 
“ wholly  resembling  scirrhus,”  but  has  occa- 
sionally observed  part  of  a morbid  growth  to 

1 Plate  xlvi.  fig.  3. 

2 Traite  tie  1’ Affection  Calculcuse,  pp.  322,  329. 
Paris,  1838. 
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be  thus  constituted.  Tuberiform  encephaloid 
is  the  condition  most  commonly  assumed  by 
the  disease,  and  here  are  exhibited  the  nume- 
rous varieties  in  point  of  vascularity,  &c.  else- 
where observed.  The  surface  of  the  tumour 
may  be  smooth,  especially  before  destruction 
of  the  mucous  coat,  irregularly  tuberous  or 
botryoidal ; and  the  mass  broad-based  or  pe- 
dunculated, studded  with  or  encrusted  with 
calculous  substance, — or  carcinomatous  matter 
may,  as  in  a case  quoted  from  Ledran  by  Civi- 
ale,  insinuate  itself  between  the  superficial  as- 
perities of  a calculus. 

The  most  common  seat  of  cancer  is  the 
neck  and  its  vicinity  ; it  also  springs  from  the 
fundus  and  anterior  or  posterior  surfaces,  but 
has  very  rarely  been  observed  on  the  lateral 
aspects  of  the  organ.  The  growth  in  some 
instances  occupies  a very  considerable  extent 
of  surface ; or  cauliflower  fungous  masses, 
spreading  from  a narrow  basis,  may  acquire 
great  bulk  (of  both  clenched  hands  in  De- 
sault’s case),  and  almost  completely  fill  the 
cavity  of  the  viscus.  The  submucous  cellu- 
lar tunic  is  commonly  the  original  nidus  of  the 
disease.  There  may  be  only  a single  or  seve- 
ral tumours. 

The  mode  of  progress  of  the  morbid 
growth  is  the  same  as  in  the  other  hollow 
viscera,  but  it  is  slow  in  ulcerating  ; a fact 
which  has  mainly  served  to  keep  alive  the 
notion  respecting  the  rarity  of  vesical  cancer, 
already  adverted  to.  The  bladder  itself  is 
sometimes  contracted,  in  other  instances  en- 
larged ; its  walls  are  commonly  hypertrophous 
and  exhibit  the  well-known  columnar  appear- 
ance ; the  mucous  membrane  is  besides  in- 
jected, thickened,  mammillated,  and  softened — 
characteristics  of  cystitis.  The  prostate  may 
be  perfectly  healthy  ; it  was  so  in  Lallemand’s 
case,  though  immediately  contiguous  to  the 
diseased  formation.  Abscesses  in  the  cellular 
membrane  of  the  adjacent  parts  sometimes 
hasten  the  patient’s  destruction. 

Subjects  affected  with  vesical  cancer  suffer 
from  frequent  inclination  to  void  their  urine, 
which  may  be  passed  in  a small  stream,  or  even 
gutlatim,  and  from  an  uneasy  sensation  usually 
referred  to  the  neck  of  the  bladder,  increasing 
after  urine  has  been  passed,  occasionally  be- 
coming exceedingly  severe,  and  shooting  to 
the  perinaeum  and  along  the  urethra  to  the 
glans.  In  the  cases  observed  by  Desault  and 
Lallemand  there  w'as  fixed  lancinating  pain  in 
the  hypogastrium ; while  Chopart’s  patient 
referred  his  sufferings  more  particularly  to  the 
rectum.  It  is  obvious  that  the  effects  of  these 
growths  on  the  excretion  of  the  urine  must 
vary  with  their  precise  dimensions  and  site  : 
if  seated  close  to  the  orifices  of  the  ureters 
they  may  press  on  and  dilate  these  ducts  by 
causing  an  accumulation  of  urine  within  them 
(a  state  attended  with  almost  complete  reten- 
tion), and  give  rise  to  pain  and  other  symp- 
toms of  irritation  in  the  kidneys;  if  the  internal 
orifice  of  the  urethra  be  partially  obstructed,  the 
urine  is  passed  (and  this  is  the  more  ordinary 
case)  in  the  manner  above  described  ; if  coin- 
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pletely,  either  from  the  growing  size  of  the 
tumour,  or  separation  of  pulpy  detritus  or 
clots  of  blood,  temporary  or  persistent  reten- 
tion may  arise  ; or  if  the  growth  be  peduncu- 
lated and  therefore  partially  moveable,  a full 
stream  may  be  suddenly  and  repeatedly  ar- 
rested (as  in  a case  observed  by  Velpeau1), 
before  the  contents  of  the  bladder  are  on 
each  occasion  completely  evacuated.  The 
urine  is  usually  turbid,  and  often  contains 
that  ropy  matter  commonly  described  as 
“catarrhal”  or  mucous,  but  which  is  now 
known  to  be  pus  modified  in  character  by 
the  action  of  ammonia 2.  Haematuria,  in 
some  cases  constant,  in  others  of  rare  occur- 
rence, occasionally  hastens  the  patient’s 
death  by  its  violence  and  pertinacity. 
Here,  as  in  other  organs,  discharge  of  blood 
may  be  the  first  symptom  of  carcinoma  ; it 
has  been  observed  by  Sir  B.  Brodie  before 
pain  or  micturition  had  been  complained  of. 
The  same  experienced  surgeon  states,  that 
“ the  blood  comes  awray  in  large  clots  of  an 
irregular  shape,  in  which  small  portions  of 
medullary  substance  are  not  unfrequently 
developed The  growth  may,  as  in  two 
cases  observed  by  Civiale,  produce  a distinct 
tumour  in  the  hypogastrium.  In  one  of 
these  the  cancerous  disease  coexisted  with 
calculus,  and  as  the  former  appeared  “ of 
inconsiderable  size  and  stationary,”  it  was 
believed  to  depend  on  thickening  of  the  walls 
of  the  bladder  ; the  patient  underwent  litho- 
tomy and  died  : a cancerous  mass  sprang 
from  the  posterior  aspect  of  the  viscus.  In 
the  other  instance,  the  presence  of  an  irre- 
gularly rounded  tuberous  mass  in  the  hypo- 
gastrium, combined  with  other  local  and 
general  signs  of  cancerous  disease,  left  no 
doubt  as  to  the  nature  of  the  affection  : the 
tumour,  originating  at  the  anterior  surface 
of  the  viscus,  had  destroyed  that  portion  of 
its  walls,  and  contracted  adhesions  wdth  the 
abdominal  parietes.  The  destruction  has  in 
other  instances  gone  further,  the  fungous 
mass  protruding  at  the  groin  or  pubis,  or 
perforating  the  walls  of  the  colon.  The 
neighbouring  parts  are  irritated  by  the  pre- 
sence of  the  foreign  body,  and  defecation  is 
frequently  and  with  difficulty  performed  : 
where  the  growth  has  attained  considerable 
bulk,  it  may,  by  pressing  on  the  gut,  entail 
obstinate  constipation.  The  existence  of  a 
fungous  carcinoma  in  the  bladder  predis- 
poses, as  all  other  causes  interfering  with 
the  free  excretion  of  the  urine,  to  the  for- 
mation of  calculi. 

Sir  B.  Brodie  has  known  the  disease  run 
its  course  in  eight  or  ten  months,  and  seen 
it  protracted  during  seven  or  eight  years. 
Lallemand  is  of  opinion  that  “ lancinating 
pain  behind  the  pubis,  and  emission  of  morsels 
of  rotten  fleshy  matter”  are  the  only  sym- 
ptoms by  which  cancer  of  the  bladder  may  be 

1 Medecinc  Operat.  t.  iii.  p.  696. 

2 See  Blit.  & For.  Med.  Rev.  vol.  viii.  pp.  130 
and  148. 
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recognised  with  any  certainty.  Other  sym- 
ptoms will,  however,  in  many  cases  assist  us 
in  the  diagnosis  of  this  disease.  Suppose  there 
is  bloody  micturition,  and  that  by  the  rules 
laid  down  in  the  article  Hematuria,  we  have 
ascertained  that  the  blood  comes  from  the 
bladder, — if  the  discharge  be  exceedingly 
abundant,  or  if  it  occur  without  apparent 
cause,  such  as  the  jolting  of  horse  or  carriage 
exercise,  or  the  operation  of  sounding,  the 
inference  is  that  it  depends  on  cancerous 
rather  than  calculous  disease.  If  the  uriue 
contain  encephaloid  detritus  cognisable  by  its 
physical  properties,  doubt  is  of  course  at  an 
end  ; or  if  it  hold  a small  quantity  only  of 
this  in  suspension,  the  albuminous  impregna- 
tion thus  produced  may  be  detected  by  the 
usuai  tests  ’. 

We  have  further  the  evidence  of  cathe- 
terism  to  guide  us  in  distinguishing  the  affec- 
tion, but  as  past  experience  shows1 2,  the  most 
skilful  surgeons  have  not  always  been  able  to 
distinguish  vesical  tumours  from  calculi  by 
this  process.  Although  in  some  cases,  from 
the  extreme  softness  of  the  morbid  growth, 
the  distinction  is  comparatively  easy,  and  in 
others,  encephaloid  pulp  being  carried  away  in 
the  eye  of  the  catheter,  error  actually  impos- 
sible, yet  in  the  majority  of  instances,  if  the 
tumour  be  firm,  the  sensations  received  by 
the  operator  are  not  so  easily  distinguishable 
from  those  produced  by  a calculus,  as  might, 
h prion,  be  supposed.  In  cases  of  this  doubt- 
ful character  mediate  auscultation  has  been 
recommended,  and  as  air  is  a better  conductor 
of  sound  than  water,  previous  inflation  of  the 
bladder  suggested  ; but  of  the  practical  utility 
of  this  doubts  may  be  entertained.  M.  Velpeau, 
and  in  this  he  is  joined  by  Mr.  Costello,  would 
not  trust  to  the  evidence  of  the  stethoscope, 
where  simple  catheterism  left  him  undecided 
as  to  the  nature  of  the  disease.  The  diffi- 
culty of  the  diagnosis  will  be  greatly  increased 
if  a calculus  coexist  with  a cancerous  tumour ; 
and  if  the  latter  be  encrusted  with  a thick 
layer  of  calculous  matter  (as  in  a specimen 
preserved  in  the  Museum  of  the  College  of 
Surgeons,  and  described  and  figured  by 
Dr.  R.  Willis  3)  there  are  no  known  means  of 
ascertaining,  during  life,  the  nature  of  the 
nucleus  of  this  unusual  species  of  calculus. 

In  sounding  or  catheterising  patients  with 
vesical  cancer  there  are  two  points  to  be 
borne  especially  in  mind  : first,  that  the  mor- 
bid production  sometimes  pushes  the  posterior 
part  of  the  bladder  back,  and  thus  increases 
to  a remarkable  extent  the  length  of  the 
prostatic  portion  of  the  urethra ; secondly, 
that  the  introduction  of  the  instrument  is 
followed  by  much  pain  and  often  excites 
serious  haemorrhage.  In  illustration  of  the 
first  point,  which  has  also  been  noticed  by 
M.  Civiale,  we  may  mention  that  Mr.  Cos- 
tello having  on  one  occasion,  as  he  informs 

1 Raver,  Malad.  de9  Reins,  t.  i.  p.  184. 

2 Bedor,  Lancette  Franq.  t.  viii.  no.  148.  &c. 

3 On  Urinary  Diseases,  p.  284. 


us,  provided  himself  with  an  unusually  long 
catheter  for  the  purpose  of  examining  a 
patient  affected  with  this  disease,  found  it  im- 
possible, although  he  carried  the  instrument 
as  fiir  as  practicable  into  the  passages,  to 
reach  the  posterior  wall  of  the  bladder. 

Warner’  long  since  showed  the  practica- 
bility of  removing  a tumour  from  the  female 
bladder  by  ligature,  when  the  meatus  urin- 
arius  had  previously  undergone  much  dilata- 
tion : Lecat  invented  instruments  for  per- 
forming a similar  operation  on  the  male 2 ; 
Covillard  3 cut  a man  for  a tumour  the  size  of 
a nut  and  squeezed  it  with  forceps,  after 
which  it  appears  to  have  suppurated  or 
sloughed  away  and  the  patient  eventually 
recovered4:  M.  Civiale  has  succeeded  with 
ease  in  removing  “ fungi,”  either  by  tearing 
them  away  or  by  breaking  them  down.  But 
whatever  may  be  the  success  of  sUch  opera- 
tions in  cases  of  polypoid  vesicular,  or  erectile 
tumours,  it  is  difficult  to  conceive  how  they 
could  be  otherwise  than  detrimental,  where 
the  morbid  production  is  truly  cancerous.  In 
these  latter  cases  palliative  treatment  alone 
seems  warrantable. 
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(e.)  Urethra.  1. Male. — M.  Lallemand’s  case 
of  vesical  cancer  furnishes  the  only  example 
we  are  acquainted  with  of  carcinoma  origi- 
nating in  the  male  urethra.  The  disease  was 
not  a prolongation  or  production  from  the 
morbid  mass  in  the  bladder,  but  “ a cancerous 
tumour  of  the  size  of  a nut  situate  at  the  pos- 
terior surface  of  the  canal  and  behind  the 
bulb.”  The  investing  mucous  membrane  was 
destroyed,  probably  by  the  caustic  which  had 
been  employed  to  remove  the  stricture  pre- 
sumed to  exist  during  life. 

M.  Lallemand  sees  no  way  by  which  such 
a tumour  could  be  distinguished  from  an  ordi- 
nary stricture,  more  especially  when,  as  in 
this  case,  the  patient  had  had  blennorrhagia 
and  been  cured  by  the  ordinary  method  of 
treatment. 

2.  Female. — The  female  urethra  is  sometimes 
the  seat  of  cancerous  disease  either  from  the 
extension  of  adjacent  carcinoma  or  indepen- 
dently of  this.  Of  the  former  description, 
exhibiting  itself  in  the  areolar  pultaceous 
variety,  a striking  example  has  been  figured 
by  M.  Cruveilhier5.  The  walls  of  the  canal 
in  its  entire  length  and  circumference  are 
here  converted  into  a cylinder  of  that  morbid 
structure,  and  communicate  on  the  posterior 

1 Phil.  Trans,  vol.  xlvii.  p.  414.  1749. 

2 Stackc,  in  Phil.  Trans,  vol.  xlvii.  p.  292.,  1751. 

3 Observ.  Iatrochinirgiqucs,  p.  92.  Strasb.  1791. 

* Lettre  a 1’Acad.  dc9  Sciences,  Dec.  22,  1834. 
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and  inferior  aspects  with  a similar  cancer  of 
the  vagina  and  uterus.  Amussat  removed  a 
fungous  tumour  from  the  orifice  of  the  urethra 
of  a woman  who  eventually  perished  from 
cerebriform  cancer  of  the  bladder  ; the  ante- 
rior wall  of  the  uterus  is  said  to  have  appeared 
healthy,  yet  was  destroyed  by  the  contiguity 
of  the  vesical  encephaloid,  which  wTas  in  the 
corresponding  part  softer  than  elsewhere  ’. 
Ulcerations  of  the  orifice  of  the  urethra  occa- 
sionally become  the  seat  of  secondary  cancer- 
ous deposit,  independently  of  any  similar  dis- 
ease in  the  rest  of  the  genito-urinary  system. 

It  seems  probable  that  the  cellulo-vascular 
tumour  of  the  lip  of  the  meatus,  which  is  dis- 
tinguished by  its  extreme  sensibility  from 
carcinomatous  growths,  may  secondarily  ac- 
quire a basis  of  scirrhus  or  become  infiltrated 
with  encephaloid  matter. 

When  the  urethral  production  coexists  with 
deep  seated  disease,  it  is  of  course  submitting 
the  patient  to  unnecessary  pain  to  attempt  its 
removal.  Under  the  contrary  circumstances 
this  may  be  effected  with  the  knife  ; and  the 
apprehension  of  excising  part  of  the  canal 
itself  should  not  stay  the  hand  of  the  operator, 
as  cicatrization  follows  rapidly,  and  the  short- 
ened part  continues  to  execute  its  functions 
satisfactorily.  The  only  inconvenience  to  be 
expected  from  removing  the  meatus  urinarius, 
as  results  from  an  examination  of  numerous 
cases  by  Dr.  Hosack 1  2 is  retention  of  urine. 
And  this  is  the  very  opposite  of  a common 
occurrence,  for  two  only  among  all  the  cases 
referred  to  by  this  writer  were  thus  compli- 
cated,— one  related  by  Mr.  Hughes  (1769) 
and  the  other  by  himself.  In  both  instances 
this  symptom  disappeared  spontaneously  on 
the  fifth  or  sixth  days. 

For  Cancer  of  the  Ear,  Eve,  and  Orbit 
see  these  words. 
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/(.  Guy,  Essay  on  Scirrh.  Turn,  or  Cancers  ; London, 
1759.  Gladoach,  De  Scirrho  in  Gencre.  Jena;,  1759. 
A.  Storck,  Libell.  primus,  sccund.  et  Supplem.  de 

1 Gaz.  Med.  Fev.  1830. 

3 New  York  Journ.  of  Med.  p.  29.  July,  1839. 


Cicuta  ; London,  1760.  J.  Andrce,  Obs.  upon  a Trea- 
tise by  Dr.  Storck  ; London,  1761.  AyJ/Urini,  Storia 
di  due  Mammelle  demolite  nella  di  eiii  Scirrosa  Sos- 
tanz.  sono  stati  trovati  novi  Aghi. ; ^j£hcz.  P761.  Van 
der  Hoar,  Verhandeling  over  de  JflftitT  ,en  Aart  van 
de  Klierknoest  en  Hankergezwellen  ; Amst.‘ 1761. 
Molinarius , Hist.  Mulier.  a Scirr.  Curat. ; Vind. 

1761.  R.  Guy , Pract.  Obs.  on  Cancers;  Lond.  1762. 
A.  Storck,  Supplement  to  former  Essays  on  Hemlock, 

1762.  R.  Guy,  Answer  to  Falsehoods  respecting , his 
Method  of  curing  Cancers  ; London,  1765.  H.  Boer- 
haave,  Abhandlung  vom  Krebs  und  Krankh.  der 
Knocken  ; Frankf.  1765.  J.  Burrows,  Pract.  Ess.  on 
Cancers  ; London,  1767.  J.  M.  Garnet,  Lettre  a M. 
Roux  avec  des  Obs.  sur  les  Effets  d’un  Remede  contre 
les  Malad.  Cancer.  ; Paris.  1767.  J.  M.  Garnet,  Tbeo- 
rie  Nouv.  sur  les  Malad.  Cancer;  Paris,  1772.  J.Hill, 
Cases  in  Surgery;  Edin.  1772.  J.Hill,  Plain  and 
useful  Directions  for  those  who  are  affected  with  Can- 
cers ; London,  1773.  D.  de  Lisle,  Traite  du  Vice 
Cancereux ; Paris,  1774.  Peyrilhe,  Diss.  de  Cancro ; 
Paris,  1774.  Bierchen,  Abhandl.  von  der  Wahr. 
Kennzeichen  derKrebschad. ; Gott.  1775.  LeFebure , 
Remede  pour  guerir  le  Cancer,  1775.  G,  Merida , 
Rifless.  sulla  Natura,  &c.  dei  Cancri;  Firenz.  1775. 
J.M.  Garnet,  Traite  des  Affect.  Cane.;  Paris,  1777. 
Hopkins,  De  Scirrho  et  Carcinom.  ; Edin.  1777.  P. 
Camper,  Verhandl.  over  den  Waaren  Aart  der  Kan- 
kerwording;  Amst.  1779.  Rowley,  Cases  in  Scirrhus, 
&c. ; Lond.  1779.  Justamond.  Methods  pursued  in 
the  Treatment  of  Cane,  and  Scirrh.  Disord. ; London, 
1780.  Dowman,  On  the  Nature,  &c.  of  a Scirrhus  ; 
London,  1783.  Fearon,  A Treatise  on  Cancer;  Lond. 
1784.  Clarke,  Diss.  de  Cancro  ; Edm.  1784.  Jdnisch, 
Von  Krebs,  &c.;  Leipz.  1784.  Hahn,  De  Cancro, 
Occult,  et  Apert.  ; Giess.  1784.  Fearon , On  Cancers  ; 
London,  1786,  Nicolai,  Abhandl.  uberEntziind.  und 
Eiterung,  Brand,  Scirr.  und  Krebs.  Jenae,  1786.  Bar- 
forth,  De  Criteriis  et  Remed.  Cancri;  Lund.  1787. 
De  Rameuoc,  De  Scirrho  et  Cancro.  Oeuderg.  1788. 
G.  Bell,  Thoughts  on  the  Cancer  of  the  Breast ; Lond. 
1788.  Justamond,  Surg.  Tracts,  ed.  hy  Houlston ; 
Lond.  1789.  A.  Crawford , Exp.  and  Obs.  on  the 
Matter  of  Cancer ; Lond.  1790.  Hamilton,  Ohs.  on 
Scrof.  Affect,  and  Scirrh.;  Lond.  1791.  Howard, 
Plan  for  the  relief  of  Cancer ; Lond.  1792.  Pearson, 
Pract.  Obs.  on  Cane,  complaints ; Loud.  1793.  Bruch, 
Cur  resecto  Scirrh.  aut  Carein.  in  iisdem  aut  vicin. 
part,  saepiss.  redeat  ? Colon.  1794.  Nisbett,  Inq.  into 
the  history,  Ac.  of  Scrofula  and  Cancers;  Edin.  1794. 
J.  Adams,  Obs.  on  Morb.  Poisons,  Phagedama,  and 
Cancer ; Lond.  1795.  Whiling,  Altere  und  neuere 
Kurmeth.  des  offen.  Krebses.  Altenb.  1796.  J. Burns, 
Dissertations  on  Inflammation,  vol.ii. ; Glasg.  1800. 
J. Adams,  Obs.  on  Cane.  Breast;  Lond.  1801.  Charm- 
pelli.  Ess.  sur  le  Traitem.  du  Cancer;  Par.  1801. 
Kentish,  Cases  of  Cancer;  Newcast.  1802.  Roux, 
Vues  gen.  sur  le  Cancer.  Append,  to  CEuv.  Clnr.  dc 
Desault:  t.  3.  1803.  W.Hey,  Pract.  Obs.  on  Sur- 
gery ; Lond.  1803.  Bush,  Obs.  on  the  Cause,  &c.  of 
Cancers  : Bath,  1804.  Aublanc,  Diss.  sur  le  Cancer; 
Par.  1804.  North.  Obs.  on  the  Treatment  of  Scirrh. 
Tumours,  &c.  ; Lond.  1804.  Ev.  Home , Obs.  on 
Cancer;  Lond.  1805.  Gamier,  Diss.  sur  le  Cancer 
Par.  1805.  W.Thomas,  Comment,  on  the  Treatment 
of  Scirrhi ; Lond.  1805.  S.  Young,  Inquiry  into  the 
Nature,  &c.  of  Cancer;  Lond.  1805.  Fourcade,  Sur 
le  Cancer  de  l’Uterus,  &c. ; Paris,  1806.  Terrier, 
Obs.  et  Consid.  sur  le  Cancer;  Par.  1806.  R.  Car- 
michael, Ess.  on  Carb.  of  Iron  in  Cancer  ; Lond.  1806. 
Vicl  Haut  Mcsnil,  Sur  le  Cancer;  Par.  1807.  J. 
Wardrop,  Obs.  on  Fung.  Ha-matodes,  or  soft  Cancer  ; 
Edin.  1809.  W.  Lambe,  Rep.  of  the  Effects  of  a pe- 
culiar Retrimen  on  Scirrh.  Tumours,  &c.  ; Lond.  1809. 
Himly,  in  Hufeland’s  Journ.  p.  126.  1809.  Denman. 
Obs.  on  the  Cure  of  Cancer,  1810.  Johnson,  Pract. 
Ess.  on  Cancer ; Lond.  1810.  Stocker , Observations 
on  the  Cure  of  Cancer  ; Lond.  1810.  Howard, 
Pract.  Observations  on  Cancer;  Lond.  1811.  A ker- 
ne thy,  Surg.  Works,  vol.  ii. ; Lond.  1811.  Leger , Sill- 
ies Affect.  Cane;  Paris,  1811.  Boyle  and  Cayol,  Art. 
Cancer,  Diet,  des  Sc.  Med.  t.  iii. ; Par.  1812.  G.  L. 
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Bayle,  Vues  Tlieor.  ct  Prat,  sur  le  Cancer;  Par.  1812. 
Robert , L’Art  de  prevenir  le  Cancer  au  Sein;  Par. 
1812.  IF.  Lambe , Additional  Reports,  &c. ; Lond. 
1815.  Rodman,  Pract.  Explanation  of  Cancer;  Lond. 
1815.  C.  Wenzel,  Ueber  die  Induration  und  das 
Geschw'iir  in  indurirt.  Tlieil  ; Mainz,  1815.  Otto, 
Scltcne  lleobachtung.  bd.  i.  s.  119.  tab.  i.  fig.  4; 
Breslau,  1816.  Doyen,  Cancer  consul,  comme  Mala- 
die  du  Syst.  Nerv. ; Par.  1816.  Young,  Minutes  of 
Cases  of  Cancer;  Lond.  1816.  C.  Bell,  Surgical 
Observations;  Lond.  1816.  Baumann,  Ueber  den 
Krebs,  &c. ; Leipz.  1817.  Luemiec,  Art.  Encepba- 
loides,  Diet,  des  Sc.  Med. ; Par.  1817.  Westriny, 
Erfabr.  fiber  die  Heilung  der  Krebsgescltw. ; Halle, 
1817.  Rouzet,  Rech.  et  Obs.  sur  le  Cancer;  Par.  1818. 
Young,  F urther  Reports  of  Cases  treated  by  Pressure ; 
Lond.  1818.  FermincUi,  Sulla  Nat.  ed  i Rcmed. 
dc’  Carcinomi ; Terni,  1820.  Maunoir,  Mem.  sur  les 
Fong.  Med.  ct  Hematode ; Par.  1820.  Bricheteau 
et  Boyer , Art.  Squirrhe,  Diet,  des  Sc.  Med.  t.  lii.; 
Par.  1821.  Scarpa,  Sullo  Scirro  e Sul  Cancro;  Mil. 
1821.  Translat.  by  Briggs;  Lond.  1822.  Bartcky, 
Obs.  Sing.  Fung.  Medull.  in  Corde;  Halle,  1821. 
Morin,  Journ.  de  Pharmacie,  t.  viii.  p.  415;  1822. 
Breschet  et  Ferrus,  Art.  Cancer,  Diet,  dc  Med.  t. 
iv. ; Par.  1822.  Roth,  De  Scirrh.  etCarcinom.;  Berol, 

1823.  Sharpey , De  Ventriculi  Carcinom. ; Edin.  1823. 
Vorstmann,  Verhandel.  over  dc  Ranker;  Utreclit, 

1824.  Miguel,  An  Scirrhus  Insanabilis?  Par.  1824. 
Fuel,  Mem.  sur.  le  Cancer,  Mem.  de  Med.  Chir.  et 
Pliarm.  Militaires,  t.  xvii. ; Par.  1825.  IF.  Farr, 
Method  whereby  Occult  Cancers  may  be  cured ; Lond. 

1825.  Velpeau,  Cas  Remarquable  de  Maladie  Cance- 
reuse  avec  obliteration  de  l’aorte  ; Paris,  1825.  Lis- 
franc , Mem.  sur  le  Squirrhe,  Arch.  Gen.  de  Med.  t. 
ii.  p.  352;  1826.  R.  Prus,  Rech.  Nouv.  sur  la  Nat., 
&c.  du  Cancer  de  l’Estom. ; Par.  1828.  Leblanc  et 
Trousseau,  Arch,  de  Med.  vol.  xviii.  p.  336 ; Par.  1828. 
Collard  de  Martigny,  Jour,  dc  Chim.  Med.  t.  iv.  p.322; 

1828.  Cruveilhier,  Anat.  Pathol.  Livrais.  I.  &c.  ; 
Par.  1829 — 39.  Recamier,  Rech.  sur  le  Cancer;  Par. 

1829.  Travers , Med.  Chir.  Trans,  vols.  xv.  and  xvii. ; 
1829 — 32.  Andral,  Anat.  Pathol,  t.  i.  492;  Par  1829. 
Lobstein,  Anat.  Pathol,  t.  i.;  1829.  Bouilluud  et 
Begin,  Art.  Cancer.  Diet,  de  Med.  et  de  Chir.  Prat, 
t.  iv. ; Par.  1830.  Ev.  Home,  Tract  on  the  Formation 
of  Tumours;  Lond.  1830.  Corbin,  Sur  le  Cancer  du 
Cerveau,  Gaz.  Med.  p.  233 ; 1830.  Ullmann,  Art. 
Cancer  in  Encyl.  Worterb.  der  Med.  Wissensch.  b. 
vi. ; Berl.  1831.  IF.  Lawrence,  Obs.  on  Tumours, 
Med.  Chir.  Trans,  vol.  xvii. ; Lond.  1832.  Copland, 
Diet.  Pract.  Med.  Art.  Cancer;  1832.  Art.  Fungoid 
Disease,  1837.  Kerr,  Art.  Fungous  Hannatodes,  Cvcl. 
of  Pract.  Med.;  Lond.  1833.  Muhry,  Ad  Parasitor. 
Malignor.  Inprim,  ad  Fung.  Medull.  Hist.  &c.;  Giitt. 
1833.  Carswell,  Cycl.  of  Pract.  Med.  Art.  Scirrhus; 
Lond.  1834.  Hodgkin,  Lect.  on  the  Morb.  Anat.  of 
the  Ser.  and  Muc.  Membranes,  vol.  i.  p.248;  Lond. 
1836.  Valentin,  Repertorium  fur  Anat.  und  Phys. 
abth.  2.  s.  277;  1837.  IF.  Stokes,  On  Cancer  of  the 
Lung,  in  Dis.  of  Chest,  p.  370;  Dublin,  1837.  Jager, 
Art.  Cancer  in  Handworterb.  der  Gcsammt.  Chir. 
und  Augenheilk.  von  Walther,  Jager  und  Radius,  bd. 
ii.  s.  145;  Leipz.  1837.  J.  Burns,  Principles  of 
Surgery,  vol.  i.  p.  239;  1838.  Carswell,  Illustrations 
of  the  Element.  Forms  of  Disease  (Carcinoma) ; Lond. 
1838.  J.  Muller , Ueber  den  feinern  Bau  und  die 
Formcn  der  Krankhaften  Gqschwiilste.  Lief.  i.  fol.; 
Berlin,  1838.  J.  C.  Warren,  Surg.  Obs.  on  Tumours; 
Lond.  1839.  Carmichael,  Lectures  on  Cancer,  Dub. 
Med.  Press;  Feb.  1840. 

( Walter  Hayle  Walshe.) 

EXPLANATION  OF  THE  ENGRAVED  FIGURES. 
Plate  I. 

Diameter  of  the  human  blood  globule  = ’00025  to 
•00030  of  a Paris  inch  ( Muller), 

Fig.  1 . Nuclear  cells  and  caudate  corpuscula  from  an 
enormous  medullary  carcinoma  taken  from  the  abdo- 
men of  a female;  the  smallest  cells  measure  O’GOOl.9, 
the  largest  O' 00095  of  a Paris  inch  in  diameter. 

Fig.  2.  Nuclear  cell-globules  from  a medullary  fungus 


in  the  leg  of  a woman:  they  co-existed  with  caudate 
corpuscula. 

Fig.  ii.  Elliptic  corpuscules  from  an  eticcphaloid  mass 
of  the  foot  and  tarsus. 

Fig.  4.  Caudate  corpuscules  united  into  fasciculi:  from 
a medullary  fungus  in  the  thigh  of  a child. 

Fig.  5.  Very  irregular  caudate  bodies  from  a soft 
fungus  of  the  female  mamma  : diagnosis  doubtful. 
Fig.  6.  Caudate  cotpuscida,  cells  with  miclci  and  gran- 
ules, magnified  100  diameters:  from  eucephaloid  of 
the  liver. 

Fig.  7.  Caudate  cells,  some  of  them  provided  with  a 
nucleus  and  nuclear  corpuscula,  from  a soft  juicy 
osteosarcoma  of  the  lower  jaw.  The  smaller  diameter 
of  these  cells  varies  from  0'00021  to  0'00050  of  a 
Paris  inch.  The  substance  of  this  sarcoma  was  in 
great  measure  albuminous,  bid  it  also  furnished  some 
gelatine,  when  boiled.  [It  appears  to  hare  been  of  a 
“ benignant  ” kind,  bid  the  engraving  exhibits  the 
characters  of  these  bodies  as  existing  in  eucephaloid 
also.  ] 

Fig.  8.  Extremely  tender  fibres  from  a hyaline  fascicu- 
lated carcinoma  of  the  female  mamma. 

Fig.  9.  Vessels  with  thickened  walls  and  gaping  on 
division,  seen  on  a section  of  scirrhus  of  the  mamma. 
Fig.  10.  Fibrous  bed  or  stroma  of  macerated  scirrhus 
of  the  mamma. 

Fig.  1 1 . Cell  globules  containing  small  corpuscula,  mag- 
nified 450  t imes  : from  a ca  rcinoma  of  the  mamma. 

Plate  II. 

Fig.  1.  Cell  globules  from  another  mammary  carci- 
noma ; some  of  them  provided  with  granules,  others 
with  a larger  nucleus-like  granule. 

Fig.  2.  Cells  with  germinal  cells  and  nuclei  from,  an 
extremely  hard  ulcerated  mammary  scirrhus:  dia- 
meter of  the  cells  from  000045  to  0001 1 9 of  a Paris 
inch. 

Fig.  3.  Meshes  of  fibrous  fasciculi  from  reticular  car- 
cinoma of  the  breast,  after  removal  of  the  cell 
globules. 

Fig.  4.  White  granular  coipuscules  from  the  reticulum 
of  a reticular  carcinoma  of  the  breast,  magnified  450 
times. 

Fig.  5.  Part  of  a delicate  lamella  of  a reticular  car- 
cinoma of  the  female  mamma,  magnified  1 00  times 
and  seen  by  transmitted  light. 

Fig.  6.  Cells  of  alveolar  cancer  [colloid]  of  the  stomach, 
magnified  100  times. 

Fig.  7.  Still  smaller  and  the  smallest  cells  of  the  same 
specimen,  magnified  450  times. 

Fig.  8.  Large  cells  of  alveolar  carcinoma  with  fibrous 
wulls,  filled  with  jelly  and  probably  produced  by 
accretion  of  the  smaller  cells.  R must.,  however,  be 
remarked  that  the  conversion  of  the  small  cells  into 
these  large  ones  with  fibrous  ivalls  is  not  directly  ob- 
served, und  that  the  fibrous  condition  might  also  de- 
pend on  the  development  of  a tissue  between  the  beds 
of  cells, — which  tissue  would  be  the  stroma  for  the 
cellular  formations. 

CANCRUM  ORIS,  Wasscrkrebs,  Mund- 
krebs,  Mundfaiileffaidige  Mundholenerweichung, 
Kindcrbrand,  Ger.;  Waterkankir,  Dutch;  Cancer 
aquaticus,  Cancrum  oris,  Gangrena  oris.  Noma, 
Stomacace,  Lat. ; Affection  gangreneuse  dc  la 
bouc/ie,  Gangrene  de  la  bouche,  Stomalile  gan- 
greneuse, Fr.  Cancrum  oris,  or,  more  pro- 
perly, gangrene  of  the  mouth,  in  children,  is 
an  affection  analogous  in  many  respects  to 
hospital  gangrene.  We  do  not  find  any  ac- 
count of  the  disease  in  ancient  writers,  but  in 
modern  times  it  has  been,  more  or  less  per- 
fectly, described  by  Van  Swieten,  Underwood, 
Sauvages,  Dease,  Baron,  Cumin,  Isnard, 
Marshall  Hall,  Taupin,  Webb,  Richter,  and 
other  German  writers.  Amongst  these,  the 
only  authors  who  have  given  a detailed  and 
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accurate  history  of  gangrene  of  the  mouth  are 
Cumin,  Richter,  and  Taupin. 

Dr.  Cumin  distinguishes  three  forms  or 
varieties  of  gangrena  oris.  The  first  variety 
commonly  occurs  in  infants  at  the  breast. 
The  upper  gums  are  always  attacked  first,  and 
present  a purplish  and  spongy  appearance  ; 
the  roof  of  the  mouth,  also,  being  of  a purplish 
colour.  Ulceration  now  soon  takes  place  ; the 
surface  of  the  ulcer  is  greenish  or  ash-coloured, 
and  much  disposed  to  bleed  : the  secretion  of 
saliva  is  increased,  and  the  bowels  are  gene- 
rally constipated. 

The  second  form  usually  occurs  in  children 
who  have  been  enfeebled  by  some  previous 
disease.  Here  the  ulceration  is  generally  con- 
fined to  one  side  of  the  mouth,  but  may  ex- 
tend to  the  neighbouring  parts ; the  tongue 
(according  to  Dr.  Cumin)  takes  on  a similar 
action,  and  is  either  wholly  or  partially  de- 
stroyed. The  third  variety  is  principally  con- 
fined to  the  cheek  and  lips  ; it  commences 
with  ulceration  of  the  lining  membrane  of 
those  parts,  soon  afterwards  followed  by  a 
hard,  red,  shining  and  circumscribed  swelling, 
which  quickly  becomes  gangrenous.  This 
form  resembles  the  gangrenous  inflammation 
of  the  pudendum  described  by  Kinder  Wood  ; 
in  the  second  variety,  ulceration  is  predomi- 
nant : in  this  one,  gangrene. 

Richter  likewise  divides  gangrene  of  the 
mouth  into  three  species  ; viz.  the  scorbutic, 
the  gastric,  and  the  metastatic.  The  first 
variety  seems  be  nothing  more  than  a severe 
degree  of  scurvy,  and  should  be  separated 
from  the  disease  now  under  consideration. 
It  commences  with  tumefaction  of  the  gums, 
which  are  of  a livid  colour,  and  bleed  readily  ; 
the  secretion  of  saliva  is  increased  ; the  gums 
become  detached  from  the  alveolar  processes, 
and  the  teeth  are  loosed.  These  local  symptoms 
are  usually  accompanied  by  some  fever,  particu- 
larly towards  evening,  and  by  diarrhoea  ; when 
they  have  continued  for  a time  which  is  very 
indefinite  (varying  from  a few  days  to  some 
months),  gray  or  lead-coloured  spots  are  per- 
ceived upon  the  gums  ; these  spread,  assume 
a gangrenous  appearance,  and  soon  involve  the 
whole  of  the  gums,  the  lips,  and  the  cheeks. 
In  some  cases  the  maxillary  bones  are  at- 
tacked, and  portions  of  them  are  destroyed. 
The  fever  now  assumes  a low,  nervous  type, 
the  child’s  strength  is  exhausted,  and  death 
ensues  in  from  eight  to  fourteen  days  after  the 
commencement  of  gangrene.  For  the  treat- 
ment of  this  form  of  gangrene  of  the  mouth 
Richter  recommends  the  use  of  mineral  acids, 
in  conjunction  with  mild  tonics,  and  occasion- 
ally bark,  camphor,  or  wine.  The  local  reme- 
dies are  the  same  as  those  employed  in  the 
other  varieties. 

The  gastric  form  is  rare  ; it  is  preceded 
by  symptoms  of  gastric  disorder,  viz.,  nausea, 
vomiting,  diarrhoea,  loss  of  appetite,  aph- 
tha;, &c.  The  disease  begins  in  the  mucous 
tissue  of  the  cheeks  or  angle  of  the  mouth 
by  a small  discoloured  vesicle,  which  soon 
passes  into  a round,  foul  ulcer,  with  red 


circumscribed  edges.  The  gangrenous  ulcer 
extends,  and  in  a few  days  there  appears  on 
the  cheek  an  ash-coloured  livid  spot,  which 
gradually  spreads  in  all  directions,  embracing 
the  cheeks,  lips,  nose,  and  walls  of  the  mouth. 
As  the  disease  advances  the  gastric  symptoms 
increase,  and  the  child  dies  in  a state  of  ex- 
treme prostration  ; the  intellectual  functions, 
however,  usually  remain  undisturbed  to  the 
last. 

The  metastatic  variety  of  cancrum  oris  is 
that  which  supervenes  on  acute  exanthematous 
disorders.  It  appears  suddenly,  with  few  or  no 
premonitory  symptoms  ; a small  hard  tumour 
forms  on  the  inner  surface  of  the  cheeks  ; in 
two  or  three  days  the  tumour  increases,  is 
harder  and  more  red  ; the  inner  surface  of  the 
cheek  assumes  a gangrenous  appearance,  and 
the  breath  is  extremely  foetid.  The  external 
surface  of  the  cheek  now  becomes  tumid, 
shining,  and  sometimes  red  ; and  as  the  gan- 
grene spreads,  the  colour  gradually  changes 
to  a dirty  black,  indicating  the  extension  of 
the  disease  to  the  skin.  The  gums,  opposite 
the  gangrenous  parts,  are  also  involved,  but 
this,  according  to  Richter,  is  always  a secondary 
occurrence. 

M.  Taupin,  who  has  written  the  most 
recent  and  the  best  memoir  on  gangrene  of 
the  mouth  in  children,  divides  the  affection 
into  three  forms,  the  pseudo-membranous 
(couenneuse),  the  ulcerative,  and  the  dry  ( char - 
bonneuse).  As  we  have  not  observed  our- 
selves with  sufficient  accuracy  the  first  form, 
we  shall  give  an  abridged  account  of  it  from 
M.  Taupin,  and  then  pass  to  a consideration 
of  the  other  two  forms. 

Pseudo-membranous  form. — This  form  cor- 
responds with  the  scorbutic  variety  of  Richter, 
and  occurs  as  a complication  of  some  scorbutic 
affection.  It  generally  commences  on  the 
gums,  and  never  exists  on  the  tongue  or  roof 
of  the  mouth.  At  the  earliest  stage  of  the 
disease  the  gums  are  observed  to  be  tumid, 
red,  soft,  and  fungous  ; afterwards  they  are  of 
a purplish  colour,  and  bleed  at  the  least  touch  ; 
the  teeth  are  loose  ; this  state  may  continue 
for  an  indefinite  time,  but  if  neglected,  it  fre- 
quently passes  into  that  of  gangrene.  The 
gums  are  now  covered  with  a greyish  and 
foetid  exudation,  which  is  reproduced  as  fast  as 
it  is  removed  ; on  examining  them  closely 
they  are  seen  to  be  of  a purplish  red  colour, 
and  present  an  unequal  fungous  appear- 
ance, with  partial  and  slight  ulceration  of  the 
mucous  tissue.  In  this  state  they  may  con- 
tinue for  a length  of  time,  but  should  gangrene 
supervene,  the  gums  become  black,  and  are 
detatched  in  soft  putrid  masses,  together  with 
the  teeth  and  portions  of  the  alveolar  pro- 
cesses. The  pseudo-membranous  form  of  gan- 
grene may,  also,  commence  at  any  point  of 
the  parietes  of  the  mouth.  In  such  case  we 
first  observe  a number  of  small  pale  yellow 
spots,  situate  in  the  mucous  tissue,  with  some 
tumefaction  and  redness  of  the  intervening 
mucous  membrane.  A whitish  exudation  is 
now  thrown  out  by  the  affected  parts,  and 
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soon  afterwards,  on  removing  it,  we  discover 
some  small  ulcers  underneath.  These  ulcers 
unite,  and  the  false  membrane  is  reproduced 
for  a few  days  in  such  quantity  that  the  dis- 
eased points  are  elevated  above  the  surround- 
ing surface,  and  the  ulcers  completely  con- 
cealed by  the  pseudo-membranous  exudation. 
At  this  stage  the  disease  may  remain  station- 
ary, may  pass  into  gangrene,  or  is  susceptible 
of  cure.  In  the  latter  case  the  exudation 
gradually  ceases,  the  tumefaction  subsides,  and 
the  loss  of  substance  is  repaired,  within  fifteen 
days,  by  granulation.  Should  the  disease,  on 
the  other  hand,  progress,  the  ulcers  assume  a 
gangrenous  appearance,  and  the  cheeks,  lips, 
with  other  parts  of  the  mouth  are  successively 
destroyed  in  the  manner  which  shall  presently 
be  described,  the  pseudo-membranous  passing 
into  the  dry  form  of  gangrene. 

The  ulcerative  form. — This  appears  to  be 
the  form  which  was  observed  by  Isnard  1 and 
more  recently  by  Drs.  Webb2  and  R.  Willis3. 
According  to  Richter  the  ulcerative  variety 
always  commences  on  the  mucous  membrane 
of  the  mouth  or  lips,  but  we  have  seen  it 
occupying  every  point  of  the  interior  of  the 
mouth.  There  is,  however,  much  difficulty 
in  ascertaining  the  precise  manner  or  place  in 
which  the  disease  begins.  The  early  symp- 
toms are  frequently  mild,  and  the  attention  of 
the  medical  man  is  rarely  directed  to  them 
before  the  gangrenous  ulceration  has  already 
made  some  progress.  M.  Isnard  describes  the 
disease  as  commencing  by  a small,  whitish, 
superficial  ulcer,  with  irregular  edges,  on  the 
mucous  membrane  of  the  mouth  or  lips.  As 
the  ulcer  extends  it  assumes  a dirty  gray  ap- 
pearance, and  is  covered  by  a tenacious,  puru- 
lent exudation.  The  breath  now  conveys  a 
very  foetid  odour  and  the  cheek  begins  to 
swell.  According  to  Richter,  we  first  per- 
ceive, on  the  lining  membrane  of  the  cheek 
or  lips,  one  or  more  vesicles  of  unhealthy 
aspect,  which  break  in  a few  days  and  are  suc- 
ceeded by  a malignant  ulcer,  or  by  a dark 
pustule  surrounded  by  a well-defined  inflam- 
matory circle.  Were  we  to  speak  from  our 
own  experience  we  should  say  that  the  ulcer 
commences  most  frequently  on  the  gums,  or 
at  the  junction  between  the  gums  and  lining 
membrane  of  the  cheek.  The  appearance  of 
the  neighbouring  parts  varies  in  different  cases, 
and  it  seems  probable  that  the  differences 
which  exist  in  the  descriptions  of  many  writers, 
depend  on  their  having  drawn  general  con- 
clusions from  a limited  number  of  cases. 
Sometimes  the  tissue  of  the  gums  is  spongy, 
red,  or  of  a livid  colour  ; in  other  cases  the 
ulcer  is  preceded  by  inflammation,  or  more 
commonly  by  irritation  of  the  affected  points  ; 
in  others,  again,  the  ulcerative  form  has  suc- 
ceeded to  the  pseudo-membranous,  and  at  an 
early  stage  it  is  impossible  to  determine  what 
will  be  the  result  of  the  primitive  lesions. 
When  once  formed,  the  character  of  the 

1 Thesis.  No.  188.  Pans,  1818. 

1 Medical  Examiner,  Philadelphia,  No.  35.  1839. 

3 Illustrations  of  Cutaneous  Diseases,  Loudon,  1840. 


ulcer  is  peculiar  : the  edges  are  ragged,  and 
the  bottom  is  covered  by  a dirty  brown  or 
grey  eschar,  which  is  occasionally  detached 
and  renewed  according  to  the  progress  of  the 
disease.  It  is  impossible  to  fix,  with  any  de- 
gree of  certainty,  the  duration  of  this  form  of 
gangrene  of  the  mouth.  It  is  sometimes 
rapid  in  its  progress,  and  soon  destroys  the 
whole  of  the  gums,  or  extends  to  the  lips, 
cheeks,  periosteum  of  the  maxillary  bones, 
&c.  ; but  when  properly  treated  it  usually 
terminates  in  a cure,  as  our  own  experience, 
confirmed  by  that  of  Dr.  Willis  and  Dr.  Webb, 
testifies.  In  many  cases,  however,  the  ulcer- 
ative variety  is  complicated  by  the  superven- 
tion of  the  dry  form  ( forme  charbonneuse  ) and 
then  sets  in  a train  of  symptoms  of  the  most 
dangerous  and  formidable  nature.  These 
constitute  gangrene  of  the  mouth,  properly  so 
called,  and  it  might  admit  of  question  whether 
the  other  two  varieties  might  not  with  pro- 
priety be  separated  from  it  altogether. 

The  dry 1 form. — As  we  have  already  re- 
marked, this  form  frequently  supervenes  on 
the  other  two,  changing  their  character  and 
rendering  them  highly  dangerous  and  destruc- 
tive. It  may  also  commence  by  a small  brown 
slough  on  the  inner  surface  of  the  cheek  ; or 
finally  (according  to  M.  Taupin),  by  mortifica- 
tion of  the  cellular  tissue  and  soft  parts  con- 
tained between  the  skin  and  mucous  lining  of 
the  cheek. 

The  latter  (primary)  is  the  most  intractable 
species  and  almost  invariably  terminates  in 
death.  It  usually  occurs  in  debilitated  sub- 
jects of  scrofulous  or  cachectic  habits,  and  as 
a complication  of  the  acute  exanthemata, 
hooping-cough,  or  fever.  The  development 
of  the  disease  is  indicated  by  a tumefaction 
of  the  cheek,  which  is  pale  and  sometimes 
shining,  but  unaccompanied  by  pain  or  other 
symptoms  of  inflammation  ; the  surrounding 
tissues,  particularly  the  lower  eyelid,  are 
oedematous.  The  colour  of  the  swollen  parts 
soon  changes ; sometimes  the  surface  of  the 
tumours  is  reddish,  at  others  of  a dirty 
yellow ; the  colour  rapidly  changes  to  black  ; 
a slough  is  detached  from  the  inside  of  the 
cheek,  and  the  discoloured  parts  are  rapidly 
destroyed  by  mortification.  The  extent  of 
destruction  seems  to  depend  upon  causes 
which  we  are  unable  to  appreciate  ; the  na- 
ture of  the  previous  exanthema  and  the  dura- 
tion of  the  disease,  however,  exert  a certain 
degree  of  influence.  Sometimes  the  child 
perishes  before  any  considerable  portion  of 
the  cheek  had  been  destroyed  ; at  other  times 
the  gangrene  extends  from  the  cheek  to  the 
gums,  which  are  successively  detached  in 
putrid  eschars ; the  teeth  fall  out,  one  after 
another ; the  periosteum  is  removed  from  the 
maxillary  bones,  which  are  covered  with  a dark 
layer,  and  in  some  cases  necrosed ; the  lips 
and  nose  may  likewise  be  totally  destroyed 
and  nothing  remain  of  the  face  except  the 

1 The  term  dry  does  not  express  exactly  the  nature 
of  this  form,  but  I have  not  been  able  to  select  a more 
appropriate  one. 
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forehead,  eyes  and  chin.  We  have  recently 
seen  an  example  of  the  extensive  mortification 
of  the  face  just  described.  It  occurred  in  a 
poor  child,  living  in  a most  unhealthy  locality 
and  convalescent  from  measles.  The  nose, 
lips,  and  greater  part  of  the  cheeks  had  been 
destroyed  by  the  dry  form  of  gangrene,  yet 
the  unfortunate  sufferer  continued  to  seek  its 
mother’s  breast  to  within  a few  hours  of 
death. 

The  secondary  species  of  dry  gangrene  is 
that  which  supervenes  on  the  ulcerative  ; it  is 
the  species  which  we  have  observed  most  fre- 
quently at  the  children’s  hospital,  Paris.  In 
some  cases  the  mucous  tissue  of  the  gums  or 
cheek  has  scarcely  become  ulcerated  when 
mortification  or  phagedenic  sloughs  succeed  ; 
in  other  cases  the  primitive  form  remains 
stationary  for  some  time  before  the  ulcers 
assume  a gangrenous  aspect  and  the  disease 
begins  to  spread  with  its  characteristic  rapidity. 
The  appearances  are  nearly  the  same  as  those 
which  attend  the  first  (or  spontaneous)  species. 
The  gums,  or  lining  membrane  of  the  cheeks, 
at  the  parts  occupied  by  the  ulcers  and  in 
their  vicinity,  become  black  and  are  detached 
in  the  form  of  putrid  detritus.  The  breath 
now  conveys  an  intolerable  odour,  the  salivary 
glands  are  often  enlarged,  and  saliva,  some- 
times mixed  with  blood,  is  discharged  from 
the  mouth  in  great  quantities.  On  about  the 
third  day  after  the  appearance  of  the  ulcer  in 
the  mouth  the  cheek  begins  to  swell,  in  con- 
sequence of  the  infiltration  of  yellowish  serum 
into  the  cellular  tissue,  and  the  tumefaction 
gradually  but  slowly  extends.  The  external 
aspect  of  the  cheek  varies  in  different  cases. 
The  external  surface  is  sometimes  pale  and 
shining  at  first;  sometimes  of  a dirty  straw 
colour,  sometimes  hot,  red  and  painful ; finally, 
at  other  times  of  a violet  tinge,  more  or  less 
marked  from  the  commencement.  We  have 
seen  these  different  appearances  of  the  cheek, 
and  in  a few  rare  cases  have  observed  death 
to  ensue  before  any  change  had  taken  place 
in  the  external  aspect  of  the  cheek.  The 
peculiar  tumefaction  and  appearance  of  the 
cheek  are,  however,  a sure  indication  of  the 
existence  of  gangrene,  and  if  the  medical  at- 
tendant have  overlooked  the  other  symptoms, 
he  cannot  fail  to  be  arrested  by  this  one. 
Whatever  may  have  been  the  colour  of  the 
tumid  cheek,  it  soon  begins  to  assume  a livid 
hue,  which  gradually  becomes  black  ; the 
whole  thickness  of  the  cheek  is  now  destroyed 
by  mortification,  and  if  the  child  survive  for  a 
few  days  the  eschar  may  be  detached,  leaving 
an  enormous  loss  of  substance  in  the  walls  of 
the  mouth.  The  gangrene  and  tumefaction  of 
the  cheek  are,  as  far  as  our  own  experience 
goes,  always  confined  at  first  to  one  side  of 
the  face  ; but  in  two  or  three  days  a brown 
fetid  eschar  frequently  forms  on  the  cor- 
responding point  of  the  cheek  opposite  to  the 
one  attacked,  and  the  same  train  of  symptoms 
follow.  Instead  of  terminating  in  death,  as  it 
commonly  does,  the  gangrene  may  sometimes 
be  arrested  and  a cure  obtained.  The  first 


symptom  indicative  of  a change  for  the  better 
is  the  formation  of  a red  circumscribed  lino 
around  the  dark-coloured  spot,  or  gangrenous 
perforation  of  the  soft  parts  ; the  tumefaction 
begins  to  subside  ; if  the  hard  parts  have  been 
involved,  portions  of  the  maxillary  bones  are 
detached,  granulations  spring  up  from  the 
neighbouring  healthy  tissues  ; they  contract, 
cicatrize,  and  present  irregular  surfaces  similar 
to  those  produced  by  extensive  burns. 

Symptoms. — We  have  hitherto  described 
only  the  local  appearances  and  progress  of 
cancrum  oris.  The  general  symptoms  sel- 
dom bear  any  proportion  to  the  extent  or 
severity  of  the  local  disease.  In  many  cases 
the  gangrenous  destruction  of  the  gums  and 
mucous  lining  of  the  mouth  is  not  preceded 
by  any  manifest  disturbance  of  the  economy. 
When  it  occurs  as  a complication  of  the  acute 
exanthemata,  again,  the  symptoms  which  per- 
tain to  the  local  affection  are  masked  by  those 
of  the  eruptive  disorder.  Sometimes,  how- 
ever, the  following  premonitory  symptoms 
have  been  noticed  from  eight  to  fourteen  days 
before  the  commencement  of  ulceration  in  the 
mouth  ; the  child  is  dull  and  uneasy,  and  the 
sleep  is  often  disturbed  or  broken  ; the  appe- 
tite is  lost ; the  tongue  foul  ; the  secretion  of 
saliva  is  augmented,  and  the  salivary  glands 
are  often  enlarged  ; the  bowels  are  commonly 
loose  ; the  stools  foetid,  and  the  child  complains 
of  constant  thirst ; a febrile  access  generally 
occurs  towards  evening.  The  formation  of  a 
gangrenous  spot  is  always  accompanied  by  two 
local  symptoms,  to  which  the  attention  of  the 
surgeon  should  be  immediately  directed ; these 
are  a peculiar  foetid  and  metallic  odour  of  the 
breath  and  an  increased  secretion,  occasionally 
mixed  with  blood,  from  the  salivary  glands. 
Whenever  either  of  these  two  symptoms  occur 
during  the  course  of,  or  convalescence  from 
an  acute  exanthema,  &c.  or  in  debilitated  un- 
healthy children,  the  surgeon  should  at  once 
make  a careful  examination  of  the  mouth  and 
gums,  for  although  the  foetid  breath  shows  that 
gangrenous  ulceration  has  already  commenced, 
yet  the  affection  may  be  arrested  by  judicious 
treatment  in  the  early  stage,  whereas  it  is  in- 
tractable when  the  sloughing  process  is  once 
fully  established.  Tumefaction  of  the  sub- 
maxillary gland  is  another  symptom  which  ac- 
companies the  development  of  cancrum  oris. 
M.  Guersent  thinks  that  it  is  of  very  frequent 
occurrence,  but  the  more  careful  and  accurate 
observations  of  M.  Taupin 1 show  that  much 
importance  should  not  be  attached  to  a symp- 
tom which  occurs  in  only  one-sixth  of  the  cases, 
and  often  depends  rather  on  some  constitu- 
tional cause  than  on  the  local  affection.  In 
proportion  as  the  gangrene  progresses,  the 
general  symptoms  become  more  manifest,  al- 
though sometimes  the  child  dies  before  we 
can  perceive  any  well  marked  derangement  of 
the  economy,  save  a gradual  sinking.  Febrile 

1 In  eighteen  out  of  one  hundred  and  seven  cases. 
Tn  twenty  fatal  cases  of  dry  gangrene  of  the  cheek,  of 
which  I have  preserved  records,  the  tumefaction  of  tho 
submaxillary  gland  is  only  noted  twice. 
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accesses  rarely  occur,  but  the  pulse  is  quick, 
and  small,  and  weak.  The  skin  gets  cold,  the 
bowels  are  relaxed,  the  stools  foetid  ; the  child 
lies  in  a state  of  stupor  ; the  vital  powers  are 
exceedingly  depressed  ; gangrenous  sloughs 
(analogous  to  those  of  the  face)  occasionally 
form  in  other  parts  of  the  body  (particularly 
on  the  pudenda  in  females),  and  the  patient 
sinks  at  last,  exhausted  by  diarrhoea  and  by 
the  progress  of  the  gangrene. 

Causes. — This  disease  may  be  said  to  be 
peculiar  to  children,  for  the  examples  which 
have  been  observed  in  the  adult  arc  ex- 
tremely rare.  In  a total  of  1900  cases  at- 
tended by  M.  Taupin  at  the  Hotel-Dieu  in 
the  year  1837,  only  one  case  of  gangrene 
of  the  mouth,  affecting  an  adult,  present- 
ed itself  to  him.  The  particular  age  at 
which  it  prevails  most  is  differently  stated  by 
authors.  The  Germans  say  between  the  ages 
of  two  and  eight,  inclusive  ; according  to  M. 
Taupin,  from  five  to  ten  ; according  to  Rich- 
ter, from  two  to  four  years'.  It  rarely  occurs 
in  children  at  the  breast.  Boys  appear  to  be 
affected  much  more  frequently  than  girls ; 
the  proportion  established  by  our  own  re- 
searches at  the  Children’s  Hospital  being  as 
five  of  the  former  to  two  of  the  latter.  The 
season  of  the  year  also  exercises  some  in- 
fluence on  the  development  of  the  disease  ; 
it  is  more  frequent  during  spring  and  autumn 
than  in  winter,  and  rarely  occurs  during  sum- 
mer ; cold  and  moisture  combined  are  the  at- 
mospheric influences  which  seem  to  act  chiefly 
as  predisposing  causes.  M.  Taupin  has  not 
been  able  to  discover  that  children  brought 
up  to  any  particular  profession  are  more  sub- 
ject than  others  to  gangrenous  affections  of 
the  mouth.  The  disease  sometimes  occurs  in 
healthy,  robust,  children,  but  it  is  then,  usually, 
the  result  of  some  irritating  cause,  such  as 
carious  teeth,  a burn  or  other  injury  of  the 
mouth  ; in  the  vast  majority  of  cases  it  affects 
weakly,  ill-fed  children,  who  have  been  subject 
for  some  length  of  time  to  the  action  of  de- 
bilitating causes.  Amongst  the  chief  of  the 
latter  we  may  reckon  the  imperfect  nutriment 
of  the  children  of  poor  parents,  and  the  vitiat- 
ed atmosphere  in  which  they  constantly  live  ; 
hence  we  find  that  nine-tenths  of  the  cases 
are  furnished  from  the  poorer  orders  of  society. 
As  general  debility  of  the  system  is  the  chief 
predisposing  element  of  gangrena  oris,  the 
disease  frequently  presents  itself  as  a compli- 
cation or  sequela  of  certain  disorders  accom- 
panied by  debility  ; in  children  convalescent 
from  lingering  disease,  where  an  antiphlogistic 
treatment  has  been  vigorously  pursued,  and 
finally,  after  the  acute  exanthemata  or  other 
diseases  of  the  skin.  The  practice  of  the 


1 In  twenty  fatal  cases  of  the  dry  form,  which  we 
observed  at  the  Children’s  Hospital,  Paris,  the  follow- 

ing was  the  proportion  of  ages  : — 
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Children’s  Hospital,  Paris, shows  how  much  the 
development  of  this  disease  is  favoured  by 
any  thing  which  debilitates  the  constitution  of 
the  child.  M.  Taupin  informs  us  that  gangrena 
oris  rarely  complicates  tinea,  when  the  latter 
is  treated  in  the  usual  way,  but  that  it  often 
occurs  in  children  submitted  to  the  debilitating 
treatment  of  the  Freres  Mahrons*.  Towards 
the  end  of  typhus  fever,  gangrene  of  the  mouth 
occasionally  occurs,  and  also  in  children  long 
subject  to  diarrhoea  or  other  chronic  affec- 
tions of  the  intestinal  canal,  but  from  some 
peculiarity  which  we  are  unable  to  explain,  it 
very  rarely  attends  pulmonary  consumption, 
even  in  its  last  stage. 

All  writers  have  observed  the  remarkable 
connexion  that  exists  between  gangrene  of  the 
mouth  and  the  acute  exanthemata.  It  is  not, 
however,  true,  as  many  authors  state,  that  the 
development  of  the  disease  is  favoured  by 
irregularity,  metastasis,  or  retrocession  of  the 
eruption.  The  gangrene  as  often  attacks 
children  labouring  under  a mild  exanthema,  as 
those  cut  down  by  the  more  acute  forms,  and 
more  frequently  during  the  convalescence, 
than  while  the  eruption  is  out.  Amongst  the 
acute  exanthemata,  measles  takes,  by  far,  the 
lead  as  a predisposing  cause : none  of  our 
writers  have  attempted  to  account  for  this 
well-known  fact ; but  I would  venture  to  sug- 
gest that  it  is,  in  some  measure,  connected 
with  the  pneumonia  w hich  attends  measles  more 
frequently  than  any  other  febrile  exanthema. 
After  measles  comes  small-pox,  then  scarla-  • 
tina,  hooping-cough,  typhoid  fever,  and  darte- 
rous  affections1 2.  M.  Taupin  has  frequently 
seen  gangrena  oris  in  children  affected  with 
anasarca  after  scarlatina,  and  remarks  (an  ob- 
servation with  which  my  own  experience  fully 
concurs)  that  it  never  supervenes  in  the  course 
of  acute  cerebral  affections,  to  which  children 
are  so  much  subject.  I do  not  remember  to 
have  seen  a single  example  of  the  disease  ac- 
companying tubercle  of  the  brain,  although  in 
many  cases  the  child  affected  with  cerebral 
tubercle  dies  in  the  last  degree  of  marasmus 
and  debility.  These  are  peculiarities  which 
the  present  state  of  our  knowledge  does  not 
enable  us  to  explain. 

A question  of  much  importance,  not  only 
in  a medical,  but  in  a medico-legal  point  of 
view,  presents  itself  here  in  connexion  with  the 
causes  of  gangrena  oris.  Is  the  disease  ever 
produced  by  mercury  ? Is  the  irritation  of 
the  mucous  lining  of  the  mouth,  which  accom- 
panies salivation,  apt  to  terminate  in  gangrena 
oris  ? To  these  questions  we  would  answer, 
1st,  that  sloughing  ulceration  of  the  mouth 
may,  certainly,  follow  excessive  salivation ; 
but,  2nd,  that  the  destructive  process  pro- 

1 These  gentlemen  are  authorized  by  the  French 
government  to  treat  all  cases  of  tinea  in  the  Parisian 
hospitals. 

2 In  twenty  cases  of  gangrene  of  the  mouth  there 
occurred  with  or  after  measles,  seven  cases;  small-pox, 
four;  scarlatina  aud  measles  mixed,  two;  scarlatina 
and  small-pox,  one;  scarlatina,  one;  varicella,  one; 
lichen,  one;  typhoid  fever,  one;  tubercular  peritonitis, 
one ; indeterminate  affection,  one. 
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duccd  by  mercury  is  quite  different  from  true 
gangrena  oris,  and  should  never  be  confounded 
with  it.  These  points  belong  more  properly 
to  the  subject  of  diagnosis,  but  we  shall  dis- 
cuss them  here.  Although  we  have  seen  a 
vast  number  of  cases  of  gangrena  oris,  we  have 
never  seen  it  developed  as  a consequence  of  the 
action  of  mercury  ; indeed  few  of  the  children 
affected  had  taken  a single  grain  of  mercury 
during  their  treatment  in  hospital.  M.  Taupin, 
who  followed  more  than  200  cases  during  his 
residence  at  the  Children’s  Hospital,  tells  us 
that  he,  also,  has  never  seen  the  ulcerations 
produced  by  mercury  or  tartar  emetic  termi- 
nate in  gangrene.  When  tartar  emetic  is 
employed  in  high  doses,  after  the  Italian 
method,  it  often  gives  rise  to  ulceration  of 
the  mucous  tissues  of  the  mouth  with  saliva- 
tion, but  the  ulcers  heal  quickly,  and  never 
assume  the  form  of  gangrena  oris,  even  in 
debilitated  subjects.  It  must,  however,  be 
admitted  that  many  of  the  symptoms  of  the 
scorbutic  form  of  gangrenous  sore  mouth  re- 
semble those  which  accompany  excessive  sali- 
vation. Dr.  Webb  says',  “at  this  stage  it 
closely  resembled  ptvalism  ; indeed,  so  close 
is  the  resemblance,  that  it  is  almost  impossible 
to  distinguish  the  one  from  the  other  ; but  in 
this  disease  there  was  not  that  great  increased 
secretion  of  saliva  which  almost  always  ac- 
companies salivation.”  Dr.  Coates  tells  us  that 
Dr.  Parrish  for  several  years  in  his  private 
lectures  noticed  a stage  of  this  disease,  under 
the  name  of  “ a disease  resembling  the  effects 
of  mercury1 2.”  Notwithstanding  the  opinion  of 
Dr.  Webb,  we  feel  convinced  that  by  proper 
care  the  true  gangrenous  sore  mouth,  such  as 
it  has  been  already  described,  may  be  dis- 
tinguished from  the  effects  of  mercury.  There 
are  few  eases  on  record  of  death  following 
extensive  destruction  of  the  mouth  in  children 
after  the  administration  of  mercury  ; but  a 
very  valuable  one  is  contained  in  the  Lancet3. 
A child,  three  years  old,  being  affected  with 
fever,  was  placed  under  the  care  of  a young 
medical  gentleman.  Twelve  white  powders 
were  prescribed,  to  be  taken  within  twenty- 
four  hours.  After  taking  them  the  child’s 
face  became  swollen,  abundant  salivation  en- 
sued, and  the  breath  was  very  offensive.  In- 
flammation soon  extended  to  the  whole  of  the 
gums,  and  some  of  the  teeth  fell  out.  On  the 
third  day  after  the  administration  of  the 
powders,  a small  black  spot  appeared  between 
the  lower  lip  and  chin  ; this  rapidly  extended, 
and  on  the  fifth  day,  nearly  the  whole  of  the 
lower  lip  was  destroyed,  while  the  adjacent 
skin,  including  that  of  the  upper  lip,  was  of  a 
dusky  red  colour,  becoming  lighter  towards 

1 Med.  Exam.  No.  35.  p.  1. 

2 Dr.  Cumin,  also,  notices  the  analogy  between 
gangrena  oris  and  the  gangrenous  destruction  occasion- 
ally produced  bv  mercury.  In  a case  of  hydrocephalus 
he  gave  large  doses  of  that  mineral ; in  a few  days  a 
foul  ulcer  appeared  on  the  inside  of  the  check,  and 
toon  involved  the  parts  in  gangrene.  Dr.  Troscliel 
has  written  some  interesting  observations  on  the  same 
subject  in  the  Medic.  Zcitung,  No.  35,  1833. 

3 Vol.  ii.  p.  158.  1831-32. 


the  external  margin  of  the  phlegmonous  circle. 
The  child  sank  rapidly,  and  died  in  a state  of 
prostration.  On  examining  the  body,  the 
whole  of  the  gums  in  both  jaws  were  found  to 
have  been  destroyed;  and  in  addition  to  ex- 
tensive sloughing  of  the  soft  parts  in  the 
mouth,  a line’s  thickness  of  the  muscles,  form- 
ing the  root  of  the  tongue,  was  destroyed. 
The  epiglottis  round  its  edges  presented  a 
vivid  red  tint,  and  all  the  salivary  glands  were 
tumefied. 

This  instructive  case  enables  us  to  com- 
pare the  effects  of  mercury  on  the  gums 
and  mouth  with  gangrena  oris,  and  to  es- 
tablish the  differences  which  exist  between 
the  two  affections.  In  gangrene  of  the  mouth 
the  salivation  is  not  very  profuse  at  first,  and 
always  takes  place  after  the  formation  of  the 
gangrenous  ulcer  or  spot ; the  odour  of  the 
breath  is  different  from  that  which  is  oc- 
casioned by  mercury : if  we  examine,  care- 
fully, the  interior  of  the  mouth  (and  this  is 
particularly  manifest  after  death),  the  gums, 
tongue,  and  mucous  membrane  are  free  from 
any  marks  of  irritation  or  inflammation,  ex- 
cept in  the  immediate  vicinity  of  the  points 
affected  by  gangrene.  In  many  cases  we  have 
observed,  after  death,  that  the  healthy  portions 
of  the  gums  were  even  more  pale  than  is 
natural ; tumefaction  of  the  salivary  glands 
occurs  in  a small  proportion  of  cases  only,  and 
then  takes  place  as  a secondary  lesion.  In 
destruction  of  the  mouth  from  excessive  doses 
of  mercury,  the  whole  of  the  gums,  with  the 
salivary  glands,  exhibit  marks  of  excessive 
irritation  or  inflammation,  for  some  time  before 
the  development  of  the  process,  which  re- 
sembles more  sloughing  phagedena  than  true 
gangrene.  The  interior  of  the  mouth  is  red, 
the  tongue  swollen,  and  profuse  salivation  sets 
in  before  the  occurrence  of  the  slough.  The 
peculiar  mercurial  odour  also  precedes  the 
destructive  process  ; in  gangrene  of  the  mouth 
it  is  not  perceived  until  ulceration  or  gangrene 
has  commenced.  Finally,  in  the  dry  form  of  gan- 
grene, or  in  that  which  commonly  terminates 
existence,  the  tongue  is  never  involved  ; while 
in  the  mercurial  case,  which  has  been  already 
noticed,  we  find  “ that  a line  in  thickness  of 
the  muscles,  forming  the  root  of  the  tongue, 
was  destroyed ; the  edges  of  the  epiglottis 
were  red,  and  all  the  salivary  glands  were 
tumefied.” 

Amongst  the  causes  of  gangrena  oris  we 
must  not  omit  contagion.  Richter  confesses 
that  he  cannot  form  any  opinion  upon  this 
point,  but  M.  Taupin  affirms,  in  the  most  posi- 
tive manner,  that  he  has  seen  the  pseudo- 
membranous and  ulcerative  forms  communi- 
cated from  one  child  to  another,  by  the  use  of 
the  same  spoon,  glass,  &c. ; the  dry  form, 
however,  he  has  never  observed  to  be  com- 
municated by  contagion,  perhaps  because  more 
precautions  were  used  to  avoid  uncleanliness. 

Diagnosis. — The  distinctions  between  gan- 
grene of  the  mouth  and  sloughing  from  the 
effects  of  mercury  have  been  already  pointed 
out ; there  are  but  few  other  affections  to 
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which  it  bears  any  similarity.  At  an  early 
stage  it  may  resemble  aphthae ; but  the  latter 
occur  chiefly  in  infants  at  the  breast ; they 
are  accompanied  by  general  symptoms,  dif- 
ferent from  those  of  gangrena  oris : when 
eschars  form,  they  are  generally  superficial, 
confined  to  the  mucous  tissue,  and  of  a brown 
rather  than  black  colour ; the  lesions,  dis- 
covered after  death  from  the  two  diseases,  are 
also  quite  different.  Malignant  pustule  com- 
mences on  the  skin  of  the  cheek,  and  proceeds 
from  without  inwards : finally,  common  in- 
flammatory tumefaction  of  the  cheek,  occa- 
sioned by  a carious  tooth,  may  present,  at  first, 
some  similarity  to  the  early  stage  of  gangrene, 
but  is  soon  distinguished  from  it  in  its  progress. 

Prognosis.  — Almost  all  writers  on  this 
disease  agree  in  thinking  that  it  is  extremely 
dangerous,  and  generally  terminates  in  death, 
on  the  fifth  to  the  fourteenth  day  after  the 
development  of  the  disease.  We  are  not  able 
to  point  out  with  much  certainty  the  circum- 
stances which  render  gangrena  oris  more  or 
less  destructive  or  fatal : a few  points,  how- 
ever, seem  to  be  determined  by  experience. 
In  very  young  children  the  disease  is  more 
fatal  than  when  it  attacks  those  of  from  four 
to  seven  years  of  age  ; for  the  former  are, 
commonly  speaking,  weaker,  more  subject  to 
the  development  of  thoracic  affections,  and  in 
them  the  dry  form  prevails  over  the  ulcera- 
tive or  pseudo-membranous.  The  strength 
of  the  little  patient,  his  constitution,  previous 
mode  of  life,  locality  of  habitation,  &c.  must 
also  influence  the  gravity  and  progress  of  the 
complaint,  although  it  be  difficult  to  ascertain 
the  precise  effect  of  each  predisposing  agent. 
The  form  which  the  gangrene  may  assume  is 
the  most  important  element ; the  dry  form, 
especially  its  spontaneous  variety,  is  extremely 
fatal ; indeed,  almost  always  terminates  in 
death.  Thirty-six  cases  observed  by  Mr. 
Taupin  were  all  fatal.  I possess  myself 
twenty  observations  of  this  form  ; all  the 
children  who  were  attacked  perished  : the 
pseudo-membranous  form,  on  the  other  hand, 
is  a mild  disease,  and  the  ulcerative  very 
frequently  admits  of  a cure.  The  cases  ob- 
served by  Dr.  Webb,  at  the  Children’s 
Asylum,  Philadelphia,  seem  to  have  been  of 
this  kind  ; for  of  twenty-three,  nineteen 
recovered,  and  four  only  proved  fatal.  It  is 
probable  that  the  cases  treated  by  Dr.  Willis, 
at  the  Royal  Infirmary  for  Children,  also 
belonged  to  the  ulcerative  form  of  gangrena 
oris,  although  the  example  depicted  in  his 
excellent  work  on  cutaneous  diseases  is  one 
of  dry  or  sphacelating  gangrene.  Dr.  Willis 
saw  only  one  fatal  case  in  more  than  twenty, 
but  says  that  if  the  gangrenous  affection  ex- 
tend to  the  cheek,  nineteen  out  of  twenty 
patients  will  perish. 

Complications. — The  two  first  forms  of  gan- 
grena oris  being  comparatively  mild,  are  sel- 
dom complicated  by  any  serious  lesion  of  the 
internal  organs ; but  with  the  dry  form, 
whether  it  occurs  spontaneously  or  super- 
venes on  the  other  two,  we  very  frequently 


find  acute  disease  of  the  thoracic  viscera. 
Many  years  ago  I pointed  out  the  remarkable 
coincidence  which  exists  between  gangrene  of 
the  mouth  and  inflammation  of  the  lungs  ; 
M.  Taupin  has  more  recently  drawn  attention 
to  the  same  fact.  In  thirty-six  fatal  cases 
M.  Taupin  assures  us  that  he  has  found  marks 
of  acute  disease,  always  confined  to  one  side 
of  the  chest ; viz.  inflammation  of  the  lung 
in  twenty-eight  cases  (in  seventeen  of  these, 
corresponding  sides  of  the  face  and  chest  were 
affected),  pleurisy  in  four  cases,  and  in  four 
gangrene  of  the  lung.  In  four  cases,  together 
with  pneumonia,  he  observed  a gangrenous 
destruction  of  the  mucous  membrane,  which 
lines  the  pharynx,  oesophagus,  and  a portion 
of  the  stomach  ; and  in  three  cases,  an  in- 
flammatory softening  of  the  large  intestines. 
My  own  experience  fully  supports  the  cor- 
rectness of  M.  Taupin’s  observation,  with 
this  slight  exception,  that  1 have  not  in- 
variably found  inflammation  of  the  lung  in 
fatal  cases  of  the  dry  form  of  gangrena  oris. 
In  two  cases  it  was  represented  by  tubercular 
excavations,  without  hepatization  ; in  one  by 
effusion  of  serum,  but  I always  found  that  one 
side  of  the  chest  only  (in  a majority  of  cases 
corresponding  with  the  affected  side  of  the 
face)  was  inflamed.  Here  an  interesting 
question  presents  itself  for  inquiry  : what 
connexion  is  there  between  the  thoracic 
disease  and  the  gangrene  of  the  mouth  ? does 
the  former  depend  on  the  latter,  or  is  the 
gangrene  rather  dependent  on  or  influenced 
by  the  inflammatory  affection  of  the  chest  ? 
I have  paid  considerable  attention  to  these 
important  points,  but  must  confess  myself 
unable  to  solve  them  at  present. 

The  following  analysis  often  cases,  eight  of 
which  arc  published  in  a weekly  journal,  may 
serve  in  the  mean  time  to  throw  some  light  on 
the  question.  In  the  first  case  symptoms  of 
pneumonia  manifested  themselves  seven  days 
before  the  appearance  of  gangrene  of  the 
mouth  ; the  constitutional  effects  were  severe, 
the  pulse  ranging  from  140  to  156,  and  the 
respiration  continuing  above  70  ; the  child 
survived  ten  days  ; after  death  extensive  gan- 
grene of  the  mouth  was  found  to  exist  with 
hepatization  of  a small  portion  of  the  right 
lung.  In  the  second  case,  also,  pneumonia 
preceded  the  gangrena  oris,  by  three  or  four 
days  : the  child  lived  for  eleven  days  after  the 
first  appearance  of  gangrene  ; here  the  de- 
struction of  the  mouth  was  greater  than  in  the 
former  case,  but  only  a few  nodules  of  lobular 
pneumonia  were  found  in  the  left  lung.  In 
the  third  case  the  circulation  and  respiration 
were  not  much  disturbed ; the  patient  sunk 
on  the  twelfth  day,  and  nothing  was  found  in 
the  chest  except  extensive  adhesion  of  one 
lung  to  the  sides  of  the  chest.  The  fourth 
child  was  brought  to  the  hospital  in  the  last 
stage,  and  it  was  impossible  to  ascertain  how 
long  the  inflammation  of  the  chest  had  existed  ; 
it  occupied,  however,  a greater  portion  of  the 
lung  than  in  any  former  case,  although  the 
gangrene  of  the  mouth  was  not  very  extensive. 
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In  the  fifth  case  the  pulmonary  symptoms 
preceded  the  development  of  gangrene,  which 
had  not  destroyed  the  whole  thickness  of  the 
cheek,  yet  after  death  the  inferior  half  of  one 
lung  was  found  in  a state  of  hepatization.  In 
the  sixth  and  seventh  cases  the  gangrenous  de- 
struction of  the  mouth  was  superficial  ; there 
were  no  symptoms  of  pneumonia  during  life, 
and  after  death  nothing  was  found  in  the  chest 
except  small  tubercular  cavities  in  the  lungs. 
In  the  eighth  case  the  child  had  laboured 
under  symptoms  of  chronic  pneumonia  for 
some  time,  when  the  mouth  became  affected  ; 
he  died  just  as  the  gangrene  was  extending  to 
the  cheek  ; both  inferior  lobes  of  the  lung 
were  found  in  a state  of  red  hepatization  ; yet 
the  symptoms  during  life,  were  far  from  indi- 
cating such  an  extensive  lesion  of  the  thoracic 
viscera.  The  ninth  case  was  that  of  a child 
debilitated  by  scarlatina  and  labouring  under 
anasarca  ; the  gangrenous  affection  had  de- 
stroyed all  the  gums  and  a great  part  of  the 
inner  wall  of  the  right  cheek ; there  was  no 
inflammation  of  the  pulmonary  tissue,  but  both 
pleurae  and  the  pericardium  contained  a quan- 
tity of  serum.  The  subject  of  the  tenth  case 
was  a girl,  seven  years  of  age,  who  laboured  un- 
der typhoid  fever  ; eighteen  days  before  death 
symptoms  of  severe  pneumonia  set  in,  and  in 
thirteen  days  were  followed  by  those  of  gan- 
grene of  the  mouth,  which  did  not  extend 
beyond  the  gums  and  lower  lip  ; after  death 
both  inferior  lobes  of  the  lung  were  found  ex- 
tensively hepatized.  The  only  practical  con- 
clusion which  the  preceding  observations  en- 
title us  to  draw  is  that  the  pneumonia  always 
preceded  the  gangrenous  destruction  of  the 
mouth  ; but  we  cannot  discover  any  relation 
between  the  intensity  or  extent  of  the  two 
affections.  The  pulmonary  symptoms  were 
often  masked  by  the  local  disease  ; they  were 
seldom  very  severe,  and  do  not  seem  to  have 
exercised  any  well-marked  influence  in  hasten- 
ing its  progress  or  rendering  the  destruction 
of  the  face  more  extensive. 

Gangrena  oris  is  sometimes  complicated 
with  an  analogous  affection  of  other  parts  of 
the  body.  We  have  already  mentioned  gan- 
grene of  the  lungs.  In  one  remarkable  case 
observed  by  the  writer,  there  occurred  in  the 
arm,  under  the  pectoral  muscle,  and  on  the 
calf  of  the  leg,  tumefactions  exactly  similar  to 
that  of  the  cheek,  but  the  child  sank  before 
they  passed  into  actual  gangrene  ; when  ex- 
amined after  death  the  swollen  parts  presented 
the  peculiar  appearances  of  the  cellular  tissue 
which  surrounded  the  mortified  portion  of  the 
cheek.  In  girls,  gangrene  of  the  pudenda 
sometimes  accompanies  that  of  the  mouth. 
The  other  complications  will  be  noticed  under 
the  following  head. 

Pathological  anatomy. — The  lesions  pro- 
duced by  gangrena  oris  are  found  in  all  parts 
of  the  cavity  of  the  mouth,  but  there  is  some 
variety  according  to  the  form  of  the  disease 
and  its  primary  seat.  The  pseudo-membran- 
ous form  is  usually  confined  to  the  gums,  and 
never  occupies  the  tongueorroof  of  the  mouth  ; 


the  ulceration  may  exist  at  any  point  of  the 
buccal  cavity,  but  chiefly  occupies  the  gums  : 
the  dry  form  almost  always  commences  at  the 
middle  of  either  cheek  1 ; sometimes  on  one  of 
the  lips  (especially  the  lower  one)  but  never  on 
the  tongue.  The  original  seat  of  the  lesion 
also  occasions  some  slight  differences  of  ap- 
pearance ; when  it  commences  on  the  gums,  the 
latter  are  found  covered  with  a whitish,  pulpy, 
exudation,  underneath  which  the  tissue  of  the 
gum  is  tumid  and  soft ; at  a later  stage  the 
tissue  is  reduced  to  a black,  foetid  pulp,  which 
is  detached  with  the  greatest  facility,  leaving 
the  alveolar  processes  underneath  exposed, 
black,  and  sometimes  necrosed.  On  the  soft 
parietes  of  the  mouth  the  first  degree  of  gan- 
grenous destruction  consists  in  the  formation 
of  small  yellowish  points,  resembling  aphthae, 
underneath  which  are  concealed  small  irregu- 
lar ulcerations.  The  next  stage  differs  accord- 
ing to  the  form  which  the  disease  may  have 
assumed.  If  it  be  the  pseudo-membranous, 
then  the  ulcerations  are  covered  by  a yellow, 
irregular,  foetid,  and  soft  layer  which  adheres 
more  or  less  firmly  to  the  subjacent  ulcer  ; if  it 
be  the  ulcerative,  the  loss  of  substance  is  greater, 
and  the  surface  of  the  ulcer  is  lightly  covered 
over  by  a browm  or  dark  pulpy  matter  2.  The 
dry  form  presents  all  the  characteristics  of 
true  gangrene.  It  is  seldom  that  wre  have  an 
opportunity  of  seeing  it  in  the  earliest  stage, 
but  w'hen  we  do  w'e  find  a small  brown  eschar 
occupying  the  mucous  lining  of  the  cheek, 
near  the  alveolar  edge  of  the  gums,  at  their 
middle  point.  This  eschar  is  sometimes  sur- 
rounded by  an  inflammatory  appearance,  but 
in  most  of  the  cases  which  we  have  ourselves 
examined,  the  mucous  tissue  around  was  merely 
infiltrated.  In  a more  advanced  stage  the 
walls  of  the  cheek,  gums,  lips,  &c.  are  con- 
verted into  a black,  soft,  homogeneous  mass, 
w'hich  exhales  a strong  gangrenous  odour ; the 
surrounding  tissues  present  an  hypertrophied 
and  granular  appearance,  and  the  cellular  sub- 
stance is  extensively  infiltrated  with  a straw- 
coloured  fluid,  resembling  serum  ; the  perios- 
teum of  the  maxillary  bones  is  destroyed  ; the 
teeth  loose  or  wanting,  and  the  jaw  bones 
themselves  more  or  less  black,  or  sometimes 
necrosed.  In  a few  cases  the  mucous  mem- 
brane of  the  pharynx  and  oesophagus  is  here 
and  there  covered  with  a dark  fur,  or  in  a state 
of  gangrene.  Various  lesions  are  found  in  the 
intestinal  canal,  the  most  frequent  of  which  is 
inflammatory  softening  of  the  great  intestines. 
In  the  cerebral  cavity  we  seldom  find  lesions 
of  any  importance  ; the  membranes  and  nerv- 
ous substance  are  commonly  pale,  and  some 
fluid  is  effused  into  the  ventricles  or  the  sub- 
arachnoid space.  The  other  pathological  ap- 

1 Dr.  Marshall  Hall  and  Dr.  Willis  say  that  the  left 
cheek  is  the  one  almost  always  affected.  This  is  an 
error  : the  gangrenous  affection  commences  indiffer- 
ently on  either  side  of  the  face ; in  twenty  cases  which 
I have  examined  to  determine  this  point,  I find  that  it 
commenced  in  nine  on  the  right  side;  in  ten  on  the 
left ; and  in  one  on  the  lower  lip. 

2 Taupin,  1.  c. 
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pearances  belong  more  particularly  to  the  an- 
tecedent diseases  under  which  the  child  may 
have  laboured  when  attacked  by  gangrena 
oris. 

Treatment.  — The  predisposing  causes  of 
gangrene  of  the  mouth  act  chiefly  by  debili- 
tating the  constitution  and  strength  of  the 
patient ; our  first  care,  then,  in  the  treatment 
of  this  disease  must  be  to  avoid  or  neutralise 
the  influence  of  all  predisposing  agencies. 
The  patient  should  be  removed,  if  possible,  to 
a dry,  airy  locality,  and  the  greatest  attention 
should  be  paid  to  cleanliness  ; the  food  must 
be  of  a nourishing  kind,  and  the  constitution 
supported  by  appropriate  administration  of 
tonics.  The  indications  of  treatment  are  two- 
fold ; to  renovate,  as  we  have  just  said,  the 
vital  powers,  which  are  commonly  depressed 
in  this  disease,  and  to  check  immediately  the 
progress  of  the  local  affection.  The  surgeon 
should  bear  in  mind  that  suspicious-looking 
ulcers  of  the  mouth  in  weakly  children,  and 
especially  in  those  who  are  convalescent  from 
eruptive  disorders,  are  very  apt  to  terminate  in 
true  gangrene  ; the  appearances  of  such  ulcers, 
at  their  earliest  stage,  have  been  already  de- 
scribed ; hence  it  seems  more  prudent  to  com- 
mence the  administration  of  tonic  and  strength- 
ening remedies  in  the  first  stage,  than  to  wait, 
as  most  writers  advise  us  to  do,  until  the  more 
destructive  form  of  dry  gangrene  has  super- 
vened. Tonic  remedies  require  to  be  given 
for  some  time  before  they  can  act  on  the  con- 
stitution, and,  on  the  other  hand,  the  slough- 
ing process,  when  once  fully  established,  is  so 
rapid  as  to  leave  little  time  for  the  operation 
of  general  remedies.  Infusion  of  cinchona 
bark  is  the  tonic  which  is  usually  employed, 
combined,  as  circumstances  may  require,  with 
sulphuric,  hydrochloric  acid,  &c.  During  the 
progress  of  the  disease  laxatives  must  be  care- 
fully administered,  in  order  to  free  the  intes- 
tinal canal,  not  only  from  its  vitiated  secretion, 
but  from  the  putrid  exhalations  of  the  mouth, 
which  are  often  swallowed.  More  reliance, 
however,  is  to  be  placed  on  the  action  of 
local  remedies.  In  the  pseudo-membranous 
and  ulcerative  forms,  when  confined  to  the 
gums,  &c.,  the  diseased  points  should  be  fre- 
quently touched  with  some  stimulant  or  es- 
charotic  substance.  Various  remedies  have 
been  recommended  by  different  writers.  At 
the  Children’s  Hospital,  Paris,  M.  Bouneau 
strongly  recommends  the  chloride  of  lime  to 
be  applied  in  the  following  manner.  The 
finger,  slightly  moistened,  is  dipped  into  a 
bottle  containing  finely-powdered  chloride  of 
lime,  and  rubbed  pretty  strongly  over  the  dis- 
eased points  of  the  mouth.  The  frictions  are 
repeated  every  two,  three,  or  four  hours,  the 
mouth  being  cleansed  after  each  by  a detersive 
gargle.  M.  Taupin,  also,  speaks  very  highly 
of  the  efficacy  of  the  chloride  of  lime  as  a 
local  remedy.  The  other  physicians  of  the 
Children’s  Hospital  employ  the  chloride  in 
solution,  or  touch  the  parts  with  nitrate  of 
silver,  either  solid  or  in  a solution  containing 
twenty  grains  to  the  ounce  of  water.  American 


practitioners  place  much  reliance  on  the  sul- 
phate of  copper  (i  to  ii  3 in  iv3  of  water),  which 
they  often  combine  with  powdered  cinchona 
bark.  Powdered  alum  may  also  be  useful  as 
a detergent ; the  muriated  tincture  of  iron,  or 
the  aromatic  wine  of  the  French  Pharmaco- 
poeia are  recommended  by  Dr.  Webb  of  Phila- 
delphia. At  the  same  time  that  we  endeavour 
to  arrest  the  development  of  the  disease  by 
local  stimulants  or  escharotics,  we  should  be 
very  careful  to  guard  the  surrounding  tissues 
from  the  contact  of  the  matter  secreted  by 
the  gangrenous  ulcers.  Frequent  ablution  of 
the  mouth  must  be  recommended,  or  when 
the  subjects  are  very  young,  injections  are  to 
be  employed  every  two  or  three  hours ; it 
will  also  be  prudent  to  place  a small  layer  of 
any  impermeable  tissue  between  the  ulcerated 
gums  and  the  surrounding  healthy  parts.  Some 
practitioners  even  advise  that  the  patient  be 
placed  in  a prone  position,  to  favour  the  escape 
of  acrid  saliva,  &c.,  but  it  is  almost  impossible 
to  make  a child  preserve  this  inconvenient 
posture  for  any  length  of  time. 

The  above  measures  are  suited  to  the  early 
stages  of  gangrena  oris  ; but  when  the  soft 
parts  begin  to  mortify  rapidly,  or  when  the 
substance  of  the  cheek  is  deepty  involved,  the 
most  energetic  treatment  is  required.  Tonics 
must  be  liberally  administered,  and  the  diet 
should  consist  of  eggs,  beef-tea,  or  other  sub- 
stances of  a nutritious  character.  The  local 
treatment  consists  in  the  application  of  strong 
escharotics.  The  following  are  the  principal 
remedies  of  this  kind  which  have  been  recom- 
mended by  different  writers. 

Actual  cautery. — The  actual  cautery  has 
been  employed  by  Chopart,  Dessault,  and 
others,  and  strongly  advocated  by  MM.  Baron 
and  Isnard,  who  regard  it  as  much  superior 
in  its  mode  of  action  to  any  caustic  substance. 
A strong  objection,  however,  to  the  use  of 
this  means  consists  in  the  very  great  difficulty 
of  applying  it  to  the  inside  of  the  mouth  in 
young  children.  But  when  gangrene  has  de- 
stroyed the  whole  thickness  of  the  cheek,  the 
cautery  is  the  only  application  upon  which 
any  reliance  can  be  placed.  MM.  Baron, 
Isnard,  and  Marjolin,  relate  cases  of  cure  ob- 
tained by  the  employment  of  this  powerful 
agent,  and  it  has  recently  been  used  with  suc- 
cess in  this  country  by  Mr.  Henry  Obre,  of 
the  Marylebone  Infirmary,  upon  the  recom- 
mendation of  the  writer  of  this  article.  The 
subject  of  one  of  Mr.  Obrc’s  cases  was  a 
child  nine  years  of  age,  who  was  attacked  by 
gangrene  of  the  mouth  during  the  period  of 
convalescence  from  typhus  fever.  For  seve- 
ral days  the  gangrenous  spot  on  the  inside 
of  the  mouth  was  touched  with  muriatic 
and  nitric  acids  ; quinine  was  administered, 
and  the  patient's  strength  was  supported  by  a 
nourishing  diet,  red  wine,  &c.  The  gangrene, 
however,  continued  to  spread,  perforated  the 
cheek,  and  extended  from  the  commissure  of 
the  lips  to  within  an  inch  of  the  ear ; the 
actual  cautery  was  freely  applied  to  the  ex- 
ternal surface  of  the  affected  cheek,  on  the 
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30th  March,  1840.  The  progress  of  the  dis- 
ease was  immediately  arrested,  but  on  the  4th 
April  it  again  began  to  spread,  under  the  in- 
teguments, towards  the  eyelid,  and  the  cautery 
was  again  applied  with  equal  success  ; on  the 
8th  the  greater  part  of  the  slough  produced  by 
the  hot  iron  was  thrown  off,  and  granulations 
were  springing  up  around  the  edges  of  the 
wound  ; on  the  10th  the  patient  suffered  from 
an  attack  of  diarrhoea,  which  was  soon  checked, 
and  in  a week  the  face  was  completely  healed. 
In  Mr.  Obre’s  second  case  the  efficacy  of  the 
actual  cautery  in  arresting  gangrene  was 
equally  demonstrated,  although  the  child  did 
not  ultimately  recover.  As  a measure  prelimi- 
nary to  the  employment  of  the  actual  cautery, 
and  indeed,  of  any  other  powerful  escharotic, 
it  will  be  advisable  to  remove  with  the  knife 
as  much  of  the  mortified  parts  as  possible,  or 
to  scarify  the  tissues  freely,  that  the  remedial 
agent  may  be  enabled  to  act  more  directly  on 
the  subjacent  parts.  It  is  unnecessary  to  men- 
tion, that,  when  we  have  recourse  to  the  actual 
cautery,  great  care  must  be  taken  to  protect 
the  sound  parts  of  the  mouth  from  contact 
with  the  instrument. 

Hydrochloric  acid. — This  is  the  remedy  com- 
monly employed  at  the  Children’s  Hospital, 
Paris,  in  all  severe  cases  of  gangrena  oris. 
Van  Swieten  mixed  twenty  drops  of  the  acid 
with  half  an  ounce  of  honey  and  applied  it  to 
the  affected  parts,  or,  in  dangerous  cases,  used 
the  pure  acid  with  benefit.  Since  then  it  has 
been  extensively  employed  by  Siebert,  Boyer, 
Richter,  Baron,  Jadelot,  Guersent,  and  other 
physicians.  In  mild  cases  the  diluted  acid 
may  be  used,  but  when  the  soft  parts  are 
deeply  involved  we  must  have  recourse  to 
the  concentrated  acid.  It  will  be  advisable, 
as  has  been  already  remarked,  to  remove  the 
mortified  detritus,  and  make  a few  scarifications 
into  the  tissues  which  are  concealed  by  the 
eschars  ; this  done,  and  the  tongue,  lips,  &c. 
being  protected  from  contact  with  the  acid,  it 
may  be  applied  by  means  of  a small  brush,  to 
the  bottom  of  the  wound,  and  to  the  different 
points  involved  in  the  disease  ; the  cauteriza- 
tion must  be  repeated  twice  or  thrice  a day, 
or  oftener,  until  the  eschars  are  detached  and 
the  surrounding  tissues  seem  disposed  to  as- 
sume an  healthy  action  ; the  edges  of  the  wound 
may  now  be  touched  with  nitrate  of  silver,  or 
stimulated  by  the  chloride  of  lime,  of  soda, 
&c. : the  formation  of  unseemly  adhesions  must, 
if  possible,  be  prevented,  and  the  healing  pro- 
cess favoured  by  the  means  usually  employed 
to  hasten  the  cicatrization  of  wounds  in  other 
parts  of  the  body. 

Sulphuric  and  acetic  acids. — These  acids 
were,  at  one  time,  much  used  by  German 
practitioners  in  the  treatment  of  gangrena 
oris ; but  they  have  been  completely  super- 
seded, in  modern  practice,  by  hydrochloric 
acid.  Dr.  Willis,  however,  recommends  pyro- 
ligneous acid,  when  sloughing  has  commenced. 

Chloride  of  sodium. — This  remedy  appears 
to  have  been  introduced  by  Rey  ’,  who  de- 
1 Revue  Medicalc,  t.  vi.  p.  184. 


rived  great  benefit  from  it  in  one  case ; it  is 
also  recommended  by  Dr.  R.  Willis,  but  the 
superior  efficacy  of  the  chloride  of  lime  is  sup- 
ported by  a much  more  extensive  experience 
at  the  Children’s  Hospital. 

Sulphate  of  copper. — This  substance  has  been 
long  used  by  American  practitioners  in  the 
treatment  of  gangrena  oris.  They  employ  it 
in  all  stages  of  the  disease,  in  the  proportion 
of  one  to  two  drachms  of  the  sulphate  (with 
2 oz.  of  powdered  cinchona  bark),  to  four 
ounces  of  water.  This  formula  was  first  pro- 
posed by  Dr.  Coates,  but  the  cinchona  might 
probably  be  omitted  without  any  inconveni- 
ence. 

The  treatment  recommended  by  British 
writers  does  not  differ,  in  any  essential  par- 
ticulars, from  that  which  has  been  described 
above.  Underwood’s  very  imperfect  descrip- 
tion of  “ gangrenous  erosion  of  the  cheeks” 
is  taken  from  Mr.  Dease,  who  gave  bark  in- 
ternally, and  applied  muriatic  acid,  mixed  with 
honey  of  roses,  to  the  affected  parts.  Mr. 
Wallace  administered  carbonate  of  ammonia 
internally,  in  doses  of  five,  ten,  and  twenty 
grains,  and  touched  the  gangrenous  eschars 
with  pure  nitric  acid.  The  local  remedies 
employed  by  Burns  are  chloride  of  lime,  and 
nitrate  of  silver,  with  carrot  or  yeast  poultices. 
Dr.  Robert  Willis  also  recommends  the  ni- 
trate of  silver,  or  sulphate  of  copper,  in  the 
early  stage  ; and  when  sloughing  commences, 
pyroligneous  acid,  or  chloride  of  soda,  w'ith 
generous  diet,  tonics,  &c. 

Towards  the  close  of  the  disease  diarrhoea 
very  frequently  supervenes,  and  is  always 
troublesome.  It  may  depend  either  on  the 
passage  into  the  intestinal  canal  of  the  putrid 
secretions  of  the  mouth,  or  on  some  sub-in- 
flammatory affection  of  the  intestinal  mucous 
membrane.  The  distinction  between  these 
two  causes  is  not  easily  drawn  ; it  will,  how- 
ever, be  prudent  to  give  some  mild  aperient 
for  the  purpose  of  carrying  away  any  irritating 
matter  which  may  be  contained  in  the  intes- 
tines, and  then  administering  an  astringent. 
The  pneumonia  which  frequently  complicates 
severe  cases  of  gangrena  oris  is  commonly 
latent,  and  too  often  beyond  the  resources  of 
our  art.  Even  local  blood-letting  is  inadmis- 
sable,  but  counter-irritants  may  be  applied  to 
the  chest,  and  the  white  oxyde  of  antimony, 
or  tartar  emetic,  in  full  doses,  given  internally. 

Bibliography. — The  following  standard  treatises 
on  Gangrena  Oris  may  be  consulted  with  advantage  : — - 
Cumin , Dublin  Hospital  Reports,  vol.  iv.  p.  330.  Baron , 
Journal  de  Med.  t.  36.  Paris,  1816.  Isnard,  Thesis, 
No.  188,  Paris,  1818,  and  in  Journal  Compl.  t.  4, 

1819.  Coates , North  American  Med.  and  Surg.  Jour- 
nal, 1826.  Richter , Der  Wasserkrebs  der  Kinder. 
Berlin,  1828.  Taupin , Journal  des  Com.  Med.  Chi- 
rurg.  No.  10,  1839,  p.  134.  Naumann , Handb.  der 
Med.  Klin,  article  Cancrum  Oris.  Encyclopced. 
Worterbuch  der*  Med.  Wissen ; same  article.  In 
addition  to  the  above  more  or  less  information  may  be 
obtained  from  the  following,  which  are  of  less  import- 
ance. Wiegand,  Monograph,  dcs  Wasserkrebs.  Erlang. 

1820.  Hesse , Ueber  die  Erweich.  der  Gewebe,  &c. 
Leip.  1827.  Mende , in  Hufeland's  Journal,  st.  10,  s. 
24.  (1806  and  1809).  Mkhuelis,  same  Journal,  st.  1, 
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s.  107.  (1809).  Neuhof  same  Journal,  et.  2,  s.  86.(1810). 
Siebert.  same  Journal,  st.  12,  s.  74.  (1818.)  Busch, 
in  Siebold’s  Journal,  bd.8.  s.  49G.  Romberg  in  Rust’s 
Magazin,  bd.  30.  H.  1.  s.  144.  Huetcr,  in  Grate  und 
Walther’s  Journal,  bd.  13.  H.  1.  s.  26.  Reg,  Revne 
Medicale,  t.  vi.  p.  184,  Marshall  Hall,  Edin.  Med. 
and  Surg.  Journal,  vol.  xv.  p.  547.  Green , Lancet, 
vol.  ii.  1839-40.  Webb,  Medical  Examiner,  No.  35, 
1839,  Philadelphia.  Willis,  Illustrations  of  Cutane- 
ous Disease.  London,  1840. 

(P.  Hennis  Green.) 

CANTHARIDES,  a species  of  insect 
employed  in  blistering.  (See  that  article.) 
The  tincture  of  cantharides  is  also  employed 
in  incontinence  of  urine,  sluggishness  of  the 
bladder,  gleets,  &c.  In  powder,  it  is  some- 
times added  to  stimulating  ointments,  to 
insure  their  effect.  A blistering  tissue,  con- 
taining the  vesicating  principle  of  the  Meloe 
vesicatoria,  has  been  of  late  introduced,  and 
may  be  considered  as  a Benzoate  of  Canthari- 
dine.  It  is  free  from  most  of  the  inconveni- 
ences of  the  common  blistering  plaster.  This 
preparation,  which  is  spread  on  paper,  is  not 
injured  by  keeping — may  be  carried  in  the 
surgeon’s  pocket-case,  and  cut  into  segments 
of  any  shape  or  size  for  instant  use. 

CANULA,  dimin,  of  Canna,  “ a reed 
tubulus,  Lat.  ; Rohrchen,  Ger.  A long, 
hollow,  usually  cylindrical  instrument,  open 
at  both  ends,  employed  to  protect  the  neigh- 
bouring organs,  and  at  the  same  time  to  con- 
vey medicinal  substances,  instruments,  liga- 
tures, &c.  into  deep  seated  parts.  Canulas 
are  made  of  wood,  metal,  or  elastic  gum. 

CAOUTCHOUC,  or  CAUCHUC,  from 
its  Indian  name  Cahuchu  ; Federharz,  Ger. 
The  indian  rubber,  as  it  is  commonly  called, 
is  obtained  in  the  form  of  a milky  juice  from 
the  Hevea  guianensis,  and  various  other  trees 
in  South  America  and  Java.  The  juice  flowing 
from  incisions  made  into  the  bark  of  the  tree, 
is  received  on  clay  moulds,  and  dried  in  the 
sun,  or  by  artificial  heat ; the  watery  portion 
being  thus  evaporated,  the  caoutchouc  remains 
in  the  state  in  which  it  is  imported.  But  even 
the  juice  itself  has  of  late  years  been  brought 
to  this  country.  In  the  state  of  cohesion,  it 
is  insoluble  in  alcohol.  When  treated  with 
hot  naphtha,  it  swells  to  thirty  times  its  bulk, 
and  if  then  triturated  with  a pestle  and  passed 
through  asieve,  it  forms  a homogeneous  varnish, 
which  being  evenly  spread  on  cloth,  by  means 
of  a flat  edge,  constitutes  the  process  of  pre- 
paring the  water-proof  cloth  of  Macintosh. 
Tw'o  surfaces  of  the  cloth  thus  varnished  are 
then  brought  into  contact,  and  united  evenly 
by  being  passed  through  rollers. 

This  substance  has  been  also  made  available 
in  the  manufacture  of  webs,  ribands,  braces, 
and  even  of  cloth.  Notwithstanding  the  varied 
and  useful  properties  which  recommend  it  in 
a peculiar  manner  for  surgical  purposes,  it  has 
not  yet  received  anything  like  the  attention 
it  deserves  on  the  part  of  the  profession. 

Many  years  ago,  and  long  before  its  manu- 


facture had  reached  its  present  advanced  state, 
it  was  proposed  by  the  late  Dr.  Addie,  of 
Stockton,  to  employ  caoutchouc  in  a great 
variety  of  ways,  tending  to  promote  health, 
cleanliness,  and  comfort.  With  a bed  formed 
of  this  material,  and  which  would  be  perfectly 
portable,  the  soldier  would  find  ready  quarters. 
Mariners  and  coast-guards  would  find  in  it 
light  and  durable  materials  for  life-boats,  Ac. 
Field-labourers,  and  all  persons  who  toil  in 
the  open  fields,  in  our  latitudes,  would  find  in 
it  a cheap,  clean,  and  protective  clothing.  In 
hospitals,  caoutchouc  beds  would  conduce 
greatly  to  the  comfort  of  the  sick,  as  they  do 
not  become  impregnated  with  morbid  secre- 
tions, or  other  impurities  that  necessarily  occur 
during  the  course  of  diseases,  a spunge  and 
warm  water  being  all  that  is  required  to  free 
them  from  any  accidental  soil.  By  a judicious 
arrangement  of  buckles  and  straps,  and  regu- 
lating the  insufflation  of  the  bed,  the  patient 
may  instantly  be  placed  in  any  posture  that 
may  be  desirable,  without  even  touching  him. 
In  lying-in  hospitals,  where  it  is  so  difficult  to 
keep  the  mother  comfortable  on  account  of 
the  lochial  discharge,  they  would  be  of  very 
great  importance. 

In  ships,  these  beds  might  be  used  as  ham- 
mocks, and  if  threatened  with  shipwreck,  they 
would  afford  a resource  to  the  crew  by  which 
many  might  escape.  In  military  campaigns, 
it  might  and  ought  to  be  employed  in  many 
more  w'ays  than  it  now  is  : as  stretchers  for 
carrying  the  wounded  from  the  field,  and  on 
which  they  might  remain  till  the  surgeon 
could  attend  to  them,  a caoutchouc  bed  would 
be  infinitely  preferable  for  this  service,  to  the 
clumsy  modes  now  in  use.  The  following  are 
the  chief  uses  made  of  this  substance  in  surgery, 
though  with  a little  ingenuity  on  the  part  of 
surgeons,  many  more  applications  of  it  might 
be  usefully  made.  It  is  made  into  bag-syringes 
and  clysoirs,  for  various  kinds  of  injection, 
acoustic  and  oesophageal  tubes,  canulas,  cathe- 
ters, bougies,  urinals  for  persons  labouring  under 
incontinence  of  urine,  nipples  for  sore  breasts, 
pessaries,  trusses,  air-pads,  cushions,  and  water- 
bags  for  relieving  pressure,  or  imparting  warmth 
or  cold,  elastic  webs  for  bandages,  laced  stock- 
ings for  varicose  veins,  knee-caps,  gout-socks, 
hospital  sheets,  tape  for  setons,  &c.  Dr. 
Arnot.t  applied  with  great  success  the  Macin- 
tosh cloth  to  the  manufacture  of  his  hydro- 
static-bed, and  Mr.  Cow,  of  her  Majesty’s 
dock-yard  at  Woolwich,  has  introduced  into 
the  government  hospitals,  inflated  pads  and 
cushions,  of  the  required  forms  to  be  used, 
instead  of  bandages  in  cases  of  fractured  limbs, 
gun-shot  wounds,  &c. 

CAPE  LINE,  a bandage  for  the  head. 
By  extension,  French  writers  have  used  the 
term  in  speaking  of  a bandage  for  fractures  of 
the  clavicle  or  scapula,  and  even  for  the 
stump  of  the  arm.  See  Bandage. 

CAPISTRUM,  c/ievestre,  Fr.,  a name 
given  to  various  bandages  of  the  head.  See 
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Bandage,  Fig.  149,  where  the  name  applies 
to  a bandage  for  fracture  of  the  lower  jaw. 

CARBUNCLE,  from  carbo,  a burning 
coal.  See  Anthrax. 

CARCINOMA.  See  Cancer. 

CARIES.  See  Osteitis. 

CARTILAGE.  See  Chondritis. 

CASTRATION,  Verschneidung,  Ger.  In 
surgical  language  this  term  is  applied  to  the 
ablation  of  one  or  both  testicles  by  a surgical 
operation.  It  is  now  never  resorted  to,  ex- 
cept in  cases  where  the  alteration  or  disorgani- 
zation of  the  seminal  gland  is  considered  to  be 
incurable,  and  the  general  health  of  the  patient 
cannot  be  preserved  by  other  means  ; and  in 
this  class  may  be  ranged  its  tuberculous  and 
cancerous  affections.  In  the  latter,  however, 
it  may  be  inadmissible,  as  when,  for  instance, 
the  disease  of  the  testicle  has  reached  it  by  ex- 
tension, from  parts  deeply  seated,  and  out  of 
reach.  Indeed,  however  boldly  the  extirpa- 
tion may  be  conducted,  in  the  case  of  fungoid 
disease  of  this  organ  extending  along  the 
cord, — and  some  surgeons,  like  Ledran,  have 
carried  it  up  the  spermatic  cord  as  far  as  the 
iliac  fossa, — candour  obliges  me  to  say,  that  I 
have  never  seen  it  successful  in  arresting  the 
ulterior  progress  of  this  intractable  disease. 
The  operation,  however,  may  be  undertaken, 
provided  the  cord  and  the  inguinal  glands  be 
still  free  from  any  trace  of  the  affection. 
Where  the  degenerescence  has  not  proceeded 
beyond  the  schirrous  state,  even  though  the 
hardness  should  extend  to  the  cord,  the  gland 
and  thickened  cord  may  be  removed.  I have 
also  known  castration  to  be  performed  for 
chronic  suppuration  with  numerous  sinuses 
through  the  scrotum,  and  even  for  the  disease 
known  as  irritable  testis. 

Although  several  methods  have  been  pro- 
posed by  surgeons,  and  some  variety  may 
doubtless  be  necessary  in  its  performance,  de- 
pending on  the  nature  of  the  case  for  which 
it  is  employed,  still  a general  description,  em- 
bracing the  important  points  of  the  operation, 
will  suffice  for  the  guidance  of  the  surgeon. 

The  pubes  being  clearly  shaved,  for  if  the 
hair  be  left  on  either  side,  it  will  be  productive 
of  inconvenience,  either  at  the  time  of  the  opera- 
tion, or  subsequently,  when  the  adhesive  straps 
are  applied  in  dressing  ; a table  of  convenient 
height  is  prepared  by  covering  it  with  two  blan- 
kets and  a sheet,  and  a T bandage  is  fastened 
round  the  patient’s  loins.  A straight  and  con- 
vex-edged  bistoury,  scissors,  forceps,  and  te- 
naculum, with  ligatures,  sponges,  and  warm 
water  being  at  hand,  the  operation,  which  con- 
sists of  three  steps,  namely,  the  division  of  the 
integument,  the  section  of  the  cord,  and  the 
dissection  of  the  tumour,  may  be  proceeded 
with.  The  patient  being  placed  on  his  back, 
the  surgeon  makes  an  incision  down  the  front 
of  the  tumour,  from  the  abdominal  ring  to  the 


lowest  part  of  the  scrotum.  A double  advan- 
tage is  thus  attained,  as  the  diseased  gland  is 
much  more  easily  removed,  and  when  suppu- 
ration has  set  in,  the  matter  does  not  stagnate 
ir.  the  scrotum.  If  the  tumour  be  large,  or 
the  skin  diseased,  it  will  be  best  in  either  case 
to  remove  a portion  of  the  skin  with  the 
tumour.  This  is  done  by  forming  the  incision 
with  two  branches,  including  an  ellipsis  of 
such  dimensions  as  will  remove  the  whole  of 
the  diseased  integument ; in  this  manner  the 
necessity  of  having  recourse  to  a tedious  and 
painful  dissection,  when  the  skin  is  adherent 
to  the  tumor,  is  avoided,  and  the  formation  of  a 
large  bag,  even  of  sound  skin,  which  would 
otherwise  remain  after  the  excision  of  a very 
large  tumour  is  prevented. 

Sometimes  a small  exploratory  incision  is 
made  into  the  tunica  vaginalis  on  the  fore- 
part of  the  testis,  with  a view  to  satisfy  the 
surgeon’s  mind  that  the  disease  is  neither  a 
hydrocele  nor  a hsematocele,  and  I approve 
of  the  practice  when  there  is  a doubt  on  this 
point.  Pott  mentions  his  being  once  so  de- 
ceived by  appearances,  that  he  removed  a 
testis  which  was  all  but  healthy,  and  which, 
had  he  resorted  to  a preliminary  incision,  he 
would  have  preserved ; simple  hydrocele, 
where  the  tension  is  great,  and  there  is 
neither  transparency  nor  fluctuation,  may  be, 
and  has  been,  mistaken  for  indolent  scirrhus. 
The  liability  to  this  error  will  be  still  greater 
when  the  tunica  vaginalis  presents  a degree 
of  hardness  equal  to  that  of  cartilage  ; and  this 
change  in  its  structure,  in  connexion  with 
hydrocele,  is  not  unfrequent.  In  making  this 
exploration,  the  bistoury  is  the  proper  instru- 
ment ; a trocar  should  not  be  employed,  as  it 
might  not  answer  the  end  in  view,  and  the 
testicle  would  be  unnecessarily  exposed  to 
injury. 

If  the  external  pudic  artery,  or  any  of  its 
branches,  should  furnish  blood  in  a stream, 
they  should  be  secured.  The  remaining  en- 
velopes of  the  gland  and  cord  are  then  to  be 
carefully  divided,  beginning  above  near  the 
abdominal  ring,  where  the  cord  is  still  con- 
cealed by  a prolongation  of  the  fascia  trans- 
versalis  and  the  cremaster  muscle,  and  to 
which  they  form  as  it  were  a sheath.  The 
best  way  to  do  this  is  to  raise  these  tissues 
layer  by  layer,  and  divide  them  on  a canula 
or  director,  until  the  cord  is  laid  bare.  The 
neglect  of  this  precaution  by  practitioners 
who  cut  the  spermatic  cord  before  they  have 
freed  it  of  its  muscular  envelope  is  the  chief, 
if  not  the  sole  cause  of  the  retraction  by 
which  they  may  be  subsequently  embarrassed. 
I have  seen  the  surgeon,  in  a case  where  the 
divided  cord  had  retracted  within  the  abdomi- 
nal ring,  obliged  to  cut  the  external  oblique, 
in  order  to  get  at  the  bleeding  vessels.  In 
another  case  which  came  under  my  observa- 
tion, the  bleeding  from  the  vessels  of  the  re- 
tracted cord  was  so  profuse,  that  the  operator 
was  convinced  he  had  wounded  the  iliac  artery, 
and  unfortunately  proceeded  to  place  a liga- 
ture on  that  vessel.  The  patient  died  the  day 
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after  the  separation  of  the  ligature.  I ex- 
amined the  body  myself.  The  iliac  artery, 
though  not  wounded,  had  been  tied  securely 
enough,  but  the  vessels  of  the  cord,  the 
source  of  the  haemorrhage,  had  been  neglected. 
When  the  cord  is  fully  exposed,  a tenaculum 
or  a needle  and  ligature  may  be  passed 
through  it ; it  may  be  then  divided.  By 
lifting  up  the  cord  on  the  tenaculum,  the 
spermatic  artery  will  be  seen  bleeding  ; it 
should  be  drawn  forwards  and  secured  with  a 
fine  ligature.  If  the  cord  be  then  turned 
upwards  towards  the  abdomen,  the  artery  of 
the  vas  deferens  may  be  secured  in  the  same 
way.  The  latter  vessel  is  sometimes  not  tied 
at  all,  and  this  is  a neglect  which  the  surgeon 
will  now  and  then  have  reason  to  regret,  as  it 
furnishes  a most  teazing  and  continued  bleed- 
ing. Haemorrhage  is,  in  fact,  more  frequent 
from  the  deferential,  than  from  the  spermatic 
artery. 

I recommend  the  cord  to  be  divided  before 
the  diseased  tumour  is  removed,  as  I think 
there  can  be  no  doubt  as  to  the  impro- 
priety of  dissecting  around  the  testis  before 
this  step  is  completed,  as  it  obviously  prolongs 
the  time  of  the  operation,  and  adds  considera- 
bly to  the  sufferings  of  the  patient.  On  the 
other  hand,  when  the  cord  is  first  divided,  the 
testis  is  easily  drawn  forth  from  the  scrotum, 
by  means  of  the  cord  itself,  and  the  adhesions 
that  may  exist  are  cut  or  broken  down  with 
greater  facility  and  rapidity,  than  by  any 
other  mode. 

If  the  tumour  be  a small  one,  it  may  be 
rolled  out,  and  as  it  were  unkernelled  from 
its  scrotal  envelopes  ; but  on  the  other  hand, 
if  it  be  of  considerable  size,  it  will  be  neces- 
sary to  adopt  some  precautions  to  avoid 
wounding  the  urethra;  the  corpora  cavernosa, 
and  the  testis  of  the  opposite  side.  The 
bleeding  too  may  be  very  troublesome  in 
consequence  of  enlargement  of  the  scrotal 
vessels.  J.  L.  Petit  mentions  an  instance  in 
which  the  dressings  had  to  be  removed  no 
less  than  three  times  to  arrest  a haemorrhage, 
which  was  at  last  discovered  to  proceed  from 
the  artery  which  passes  through  the  septum 
of  the  scrotum.  Indeed  there  is  much  more 
risk  of  bleeding  after  castration  from  the 
vessels  of  the  scrotum  than  from  those  of  the 
cord. 

Bichat  before  dividing  the  spermatic  cord, 
directs  the  vas  deferens,  which  may  be  dis- 
tinguished from  the  blood-vessel  by  its  hard- 
ness, to  be  laid  hold  of,  the  rest  of  the  cord  is 
then  cut,  and  the  arteries  secured,  before  the 
vas  deferens  is  cut.  Roux  has  attained  the 
same  object  by  making  small  successive  cuts, 
tying  each  vessel  as  soon  as  it  furnished  blood 
until  the  section  was  completed.  Some  of  the 
French  writers  have  of  late  supposed  that  the 
danger  of  exciting  inflammation  along  tlm 
cord,  and  of  tetanus  from  the  application  of 
a ligature  on  the  cord  en  masse  was  more 
imaginary  than  real.  I am  by  no  means  of 
this  opinion  ; on  the  contrary,  1 cannot  too 
strongly  reprehend  the  barbarous  practice  of 


surgeons  of  former  times  of  tying  the  whole 
of  the  cord  to  secure  its  vessels,  a practice 
which  is  not  only  horribly  painful,  but  some- 
times dangerous.  Mr.  Chandler,  in  com- 
pliance with  the  custom,  removed  in  1807, 
the  testis  of  a man  in  St.  Thomas’s  Hospital, 
and  tied  the  whole  cord  in  a single  ligature, 
the  man  at  the  time  complaining  dreadfully. 
The  ligature  came  away  in  eight  days,  tetanus 
set  in  on  the  following  day,  and  terminated 
fatally  in  forty-eight  hours. 

The  vessels  of  the  scrotum  are  next  to  be 
secured,  and  when  all  the  bleeding  is  arrested, 
the  skin  should  be  brought  together  by  two 
points  of  suture  at  least,  so  as  to  prevent  its 
edges  from  turning  inwards.  The  confronta- 
tion of  the  edges  of  the  wound  would  not 
here  be  sufficient  to  prevent  this  occurrence, 
on  account  of  the  great  extensibility  and  re- 
tractility of  the  tissues  themselves.  The  patient 
is  then  to  be  carried  to  bed  in  a horizontal  pos- 
ture, without  any  dressings  being  made  to  the 
wound  ; and  when  all  apprehension  of  bleed- 
ing has  ceased,  then  and  not  till  then,  should 
lint  and  adhesive  plaster  be  applied,  and  the 
T bandage  be  secured.  The  ligatures  of  the 
cord  are  to  be  brought  out  together  at  the 
upper  angle  of  the  wound,  where  they  may 
be  protected  by  a small  piece  of  linen.  He 
must  be  kept  cool,  being  covered  only  by  a 
sheet  to  prevent  relaxation  of  the  scrotum  ; 
and  in  summer,  cold  water  and  spirits  of  wine 
should  be  applied.  The  sutures  should  he 
removed  on  the  eighth  day,  the  wound  heals 
generally  in  three  weeks.  After  the  patient 
is  removed  to  bed  he  must  be  carefully 
watched,  and  any  symptoms  of  inflammation, 
as  indicated  by  severe  pains  in  the  loins,  or 
over  the  abdomen,  should  be  at  once  com- 
bated by  copious  bleeding. 

Disease  of  the  testicle  requiring  extirpa- 
tion, may  be  complicated  with  hernia.  I 
once  removed  a diseased  testis  under  such 
circumstances.  I first  returned  the  hernia, 
and  then  dissected  the  cord  from  behind  the 
sac.  In  another  case,  where  there  was  an 
omental  hernia  adhering,  I secured  the  arte- 
ries of  the  cord  separately  in  small  ligatures, 
and  the  patient  had  no  bad  symptoms.  Sir 
C.  Bell  mentions  an  instance,  where  the  dis- 
eased gland  acted  as  a truss,  preventing  the 
descent  of  the  intestine.  After  the  removal 
of  the  tumour,  the  patient  had  a fit  of 
coughing,  followed  by  the  protrusion  of  the 
bowels. 

For  Bibliography,  see  Testicle,  Diseases 
of. 

(Ast/ey  Cooper.') 

CATAPLASM.  See  Poultice. 

CATARACT.  Cataracta  has  been  derived 
from  the  Greek  Karapdaoio,  to  disturb,  de- 
stroy, or  abolish.  It  seems  to  have  been  first 
used  by  the  Arabians.  The  earlier  Latins 
called  this  disease  suffusio  oculi,  gutta  obsenra, 
gut/a  opaca,  hypochyma,  Cataracta ; Caiaracte, 
Fr.  ; Graucr  Staar,  Ger.  ; Cataract,  Eng. 
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The  term  cataract  is  used  to  denote  that  dis- 
ease of  the  eye,  in  which  an  opaque  body, 
situated  between  the  iris  and  vitreous  humour, 
disturbs  and  destroys  vision.  This  disease 
usually  consists  of  an  opaque  state  either  of 
the  crystalline  lens,  of  its  capsule,  or  both  ; 
but  it  may  also  consist  of  opacity  of  the  liquor 
Morgagni,  or  of  opaque  lymph  effused  into 
the  pupil,  in  front  of  the  capsule  of  the  lens. 

The  true  nature  and  seat  of  cataract  does 
not  appear  to  have  been  distinctly  understood 
till  the  beginning  of  the  eighteenth  century, 
when  Antoine  Maitre  Jean  made  it  known  to 
the  world,  by  a publication  on  the  subject  in 
1 707.  This  learned  author  was  followed  by 
Brisseau,  Heister,  St.  Yves,  Petit,  and  Daviel. 
Many  highly  distinguished  authors  have  since 
advanced  our  knowledge  of  this  subject  both 
in  Britain  and  upon  the  continent  of  Europe. 
Among  these  may  be  enumerated  Walther, 
Langenbeck,  Buchhorn,  Reisinger,  Beer, 
Richter,  and  Weller,  in  Germany  ; Sabatier, 
Delpech,  Demours,  Boyer,  and  Wenzel,  in 
France  ; Scarpa,  in  Italy  ; and  Ware,  Pott, 
Hey,  B.  Bell,  Gibson,  Saunders,  Wardrop, 
Travers,  Guthrie,  Lawrence,  Mackenzie,  Tyr- 
rell, Middlemore,  &c.  in  Britain.  As  might 
be  expected  from  such  a combination  of  talent 
and  learning,  brought  to  bear  on  this  subject, 
and  their  extensive  opportunities  of  experi- 
ence, our  knowledge  of  the  nature  and  treat- 
ment of  cataract  has  attained  a very  high 
degree  of  perfection. 

Before  entering  upon  the  nature,  symptoms, 
and  treatment  of  cataract,  we  shall  premise  a 
very  brief  sketch  of  the  anatomy  and  physi- 
ology of  the  chrystalline  lens ; for,  by  so  doing, 
the  account  we  are  to  give  of  cataract  and  its 
treatment  will  be  much  better  understood  ; 
the  proper  treatment  of  this  disease  being 
founded  more  upon  the  anatomy  and  physi- 
ology of  the  lens,  and  the  natural  changes  it 
undergoes  under  particular  circumstances,  than 
upon  the  nature  of  the  disease. 

$ I.  Anatomy  and  Physiology  of  the 
Crystalline  Lens  and  its  Capsule. 

Of  the  three  humours  which  occupy  the  in- 
terior of  the  eyeball,  the  crystalline  humour 
or  lens  stands  interposed  between  the  aqueous 
humour,  which  is  in  front,  and  the  vitreous 
humour,  which  is  behind.  The  lens  is  a dou- 
ble convex  and  transparent  body,  of  a cir- 
cular form.  It  is  situated  almost  immedi- 
ately behind  the  iris  ; its  central  part,  which 
is  behind  the  pupil,  may,  therefore,  be  dis- 
tinctly seen,  as  it  has  there  only  the  trans- 

Earent  cornea  and  aqueous  humour  interposed 
etween  it  and  the  observer.  Fig.  1. 

When  the  crystalline  lens  retains  its  natu- 
ral transparency,  the  pupil  in  the  living  body 
has  the  appearance  of  a black  spot,  and  the 
presence  ot  the  lens  cannot  be  discerned ; but 
when  the  lens  is  affected  with  cataract,  it  is 
distinctly  seen  behind  the  pupil,  in  conse- 
quence of  its  opacity  arresting  and  reflecting 
the  rays  of  light  which  enter  the  eyeball. 

The  lens  is  contained  in  a capsule  or  proper 
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investing  tunic.  This  capsule  is  thin,  trans- 
parent, and  somewhat  elastic.  The  anterior 
part  of  this  capsule,  which  covers  the  anterior 
convexity  of  the  lens,  has  the  aqueous  humour 
in  contact  with  it ; — the  posterior  part  of  the 
capsule  of  the  lens,  which  covers  its  posterior 
convexity,  is  in  contact  and  intimately  con- 
nected with,  the  capsule  or  investing  tunic  of 
the  vitreous  humour.  Hence  the  anterior 
half  of  the  crystalline  lens,  covered  by  its 
capsule,  projects  into  the  aqueous  humour, 
while  the  posterior  half  projects  backwards, 
into  the  vitreous  humour. 

Each  of  these  parts  of  the  capsule  of  the 
lens  may  be  considered  to  consist  of  two  layers ; 
the  one,  which  is  in  contact  with  the  lens, 
forming  its  proper  capsule,  while  the  more 
exterior  layer  consists  of  a part  of  the  capsule 
or  membrane  of  the  aqueous  humour  anteri- 
orly, and  of  the  hyaloid  membrane  of  the  vi- 
treous humour  posteriorly. 

The  crystalline  lens  is  solid,  soft,  and  of  a 
firm  gelatinous  consistence  at  middle  age  ; 
but  is  softer  in  youth,  and  becomes  firmer 
and  harder  as  age  advances.  During  infancy 
and  childhood,  the  lens  is  nearly  globular, 
and,  as  age  advances,  it  becomes  less  so,  and 
growing  gradually  flatter  towards  manhood,  till 
it  assumes  the  form  of  a double  convex  lens, 
composed  of  segments  of  two  spheres,  possessing 
different  degrees  of  curvature,  the  anterior  one 
being  less  curved,  or  forming  the  segment  of  a 
larger  sphere  than  the  posterior  one.  In  youth, 
therefore,  the  lens  is  of  greater  convexity  and 
stronger  powers  than  in  after  life.  Fig.  2. 

In  youth  the  lens  is  quite  transparent  and 
colourless,  but  in  old  age  it  acquires  a yellow- 
ish amber  colour.  This  shows  itself  in  the 
living  eye,  by  slight  opacity  of  the  lens,  which 
does  not  materially  affect  the  sight.  By  boil- 
ing, the  lens  becomes  coagulated,  and  is  found 
to  consist  chiefly  of  albumen.  When  so  boiled 
in  water,  it  may  be  separated  into  concentric 
layers. 

The  lens  and  its  capsule  do  not  appear  to 
have  any  adhesion  to  each  other.  There  is  a 
small  quantity  of  fluid  interposed  between  them, 
which  has  been  called  the  liquor  Morgagni.  It 
is  also  highly  probable  that  the  lens  is  con- 
nected to  its  capsule  by  very  minute  colour- 
less bloodvessels,  which  pass  into  it  from  its 
capsule  at  the  margin. 

The  circumference  or  margin  of  the  lens  is 
not  in  contact,  as  has  been  supposed,  with  the 
anterior  extremities  of  the  ciliary  processes. 
A portion  of  the  other  humours  of  the  eye 
occupies  a small  space  around  the  lens,  between 
it  and  these  processes.  This  space  may  be 
called  the  zonula  lucida ; for  in  cases  where 
the  lens  is  opaque,  the  light  is  admitted  into 
the  eye  through  this  ring.  The  vitreous 
humour,  enclosed  in  its  hyaloid  membrane, 
projects  anteriorly  as  far  as  the  ciliary  pro- 
cesses around  the  margin  of  the  lens,  so  as  to 
form  the  posterior  part  of  this  transparent 
ring  or  zonula  lucida.  Upon  the  membrane 
covering  this  portion  of  the  vitreous  humour 
anteriorly,  very  minute  vessels  radiate  from 
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the  ciliary  processes  to  the  anterior  wall  of  the 
capsule  of  fhe  lens.  The  posterior  wall  of 
the  capsule  is  supplied  with  blood  by  the  cap- 
sular branch  of  the  central  artery  of  the 
retina. 

The  crystalline  lens  forms  an  important 
part  of  the  visual  organ.  Its  functions  are 
those  of  a double  convex  lens,  for  refracting 
and  concentrating  the  rays  of  light,  which 
enter  the  eye  upon  the  principle  of  an  acro- 
matic  lens.  From  the  situation  of  the  lens, 
almost  the  whole  of  the  light  which  enters 
the  eye  must  pass  through  it,  as  well  as  through 
the  other  humours.  Hence,  when  the  crys- 
talline lens  becomes  opaque,  it  forms  an  ob- 
struction to  the  light,  which  prevents  the  rays 
from  reaching  the  retina.  Opacity  of  the  lens, 
therefore,  does  not  impair  the  sensibility  or 
functions  of  the  other  parts  ; it  only  acts  like 
a curtain,  interposed  between  the  luminous 
body  and  the  sentient  part  of  the  eye.  As 
the  rays  of  light  are  not  refracted  in  the  eye 
by  the  crystalline  lens  alone,  this  body  may 
be  removed  from  the  axis  of  vision,  and  its 
refractive  power  compensated  by  the  use  of 
glasses  or  artificial  lenses. 

When  the  anterior  part  of  the  capsule  of 
the  lens  is  ruptured,  and  the  lens  wounded, 
by  which  the  aqueous  humour  gets  admission 
so  as  to  act  upon  its  texture,  the  lens  becomes 
opaque,  and  is  dissolved  by  that  fluid.  This 
is  a process  by  which  the  wounded  and  opaque 
lens  becomes  removed  from  the  eye,  in  conse- 
quence of  the  continued  or  successive  absorp- 
tion of  the  aqueous  humour  which  holds  it  in 
solution.  Upon  this  very  remarkable  process, 
as  well  as  on  the  anatomy  of  the  lens,  some 
important  and  beautiful  operations  are  founded 
for  the  removal  of  cataracts,  as  will  be  after- 
wards more  fully  explained. 

§ II.  Of  Cataract. 

1.  Symptoms  of. — The  symptoms  which  at- 
tend the  existence  of  cataract  vary  in  different 
cases  according  to  the  nature  of  the  cataract, 
and  other  circumstances  by  which  it  may  be 
accompanied. 

The  first,  the  most  important,  and,  in  many 
cases,  the  only  symptom  which  attends  the  ex- 
istence of  cataract,  is  impaired  vision.  This  in- 
distinctness of  sight  varies  in  degree,  from  being 
only  like  a mist  before  the  eye  to  that  of  com- 
plete blindness  ; being  modified  by  the  extent, 
degree,  and  nature  of  the  opacity,  which  con- 
stitutes the  cataract. 

The  partial  or  complete  loss  of  distinct 
vision,  which  is  occasioned  by  cataract,  is  of  a 
peculiar  kind.  It  takes  place  from  the  very 
commencement  of  the  disease,  and  gradually 
increases  as  the  opacity  becomes  greater,  till 
the  patient  becomes  blind.  The  sight  of  the 
eye,  however,  is  not  altogether  lost.  Though 
the  patient  has  no  useful  vision,  he  can  yet 
distinguish  light  from  darkness,  in  consequence 
of  light  being  only  intercepted  in  its  direct 
passage  to  the  retina,  by  the  opaque  body. 
But  some  light  is  generally  admitted  to  the 
retina,  either  in  consequence  of  the  cataract 


not  being  completely  opaque,  or  indirectly  at 
the  circumference  of  the  lens  through  the 
transparent  space  between  it  and  the  ciliary 
processes.  This  transparent  space,  surround- 
ing the  lens,  which  has  been  above  denomi- 
nated the  zonula  lucida,  manifests  itself  by  ap- 
pearing like  a black  ring  around  the  opaque 
body,  when  the  pupil  is  fully  dilated.  There 
are  some  cases,  however,  in  which  light  is  not 
admitted  to  the  retina,  owing  to  the  complete 
opacity  and  increased  size  of  the  lens,  or  its 
adhesion  to  the  iris.  When  the  lens  is  neither 
completely  opaque,  increased  in  size,  nor  ad- 
hering to  the  iris,  and  yet  the  patient  cannot 
distinguish  light,  the  cataract  is  generally  com- 
plicated with  some  other  disease  of  the  eye, 
as  shall  be  afterwards  pointed  out. 

As  light  is  admitted  into  the  eye  in  cases 
of  cataract,  in  the  manner  above-mentioned, 
these  patients  frequently  complain  of  the  dis- 
tressing glare  of  light  which  is  constantly 
before  them.  The  rays  of  light  being  admitted 
at  the  circumference  of  the  lens,  are  refracted 
in  all  directions,  cross  each  other  within  the 
eye,  and  so  cause  this  troublesome  sensation. 

In  cataractous  eyes,  the  quantity  of  light 
admitted  depends  also  on  the  size  of  the  pupil. 
On  account  of  the  pupil  dilating  in  a dull  ob- 
scure light,  patients  then  see  more  light,  or 
distinguish  objects  better  than  they  can  do 
otherwise.  When  the  pupil  is  dilated  by  bel- 
ladonna, the  patient,  who  was  previously  blind, 
sometimes  sees  so  much  better  while  the  effects 
of  this  substance  continue,  as  to  be  able  to 
distinguish  objects,  and  even  to  read.  The 
dilatation  of  the  pupil,  by  this  medicine,  is  of 
great  use  in  examining  cases  of  cataract.  It 
enables  the  examiner  to  see  the  disease  more 
thoroughly,  the  state  of  the  iris,  and  eluci- 
dates doubtful  cases. 

When  indistinctness  of  vision  arises  from 
cataract  alone,  it  depends  so  much  on  the  de- 
gree of  the  opacity,  that  the  surgeon  can  in 
general  pretty  accurately  estimate  from  the 
appearance  of  the  eye  how  much  it  is  im- 
paired. It  is  of  great  consequence  to  observe 
that  a slight  degree  of  opacity  in  the  lens  is 
frequently  observed  to  exist  in  elderly  persons 
from  the  lens  becoming  of  an  amber  colour 
without  vision  being  much,  if  at  all,  impaired. 
When  a patient  who  complains  of  blindness, 
therefore,  has  only  this  degree  of  opacity  in 
the  lens,  his  loss  of  sight  must  depend  on  some 
other  cause. 

A cataractous  lens  appears  to  be  much 
more  opaque  when  in  the  eye  than  it  does 
when  removed  from  it.  Though  it  may 
seem  perfectly  opaque  in  the  eye,  it  appears 
to  be  semi-transparent  when  extracted.  So 
that  the  opacity  of  a cataract  may  appear  to  be 
very  considerable,  and  yet  may  not  materially 
impair  vision.  When  a semi-opaque  lens  has 
a mottled  or  striated  appearance,  vision  is  much 
worse  than  when  the  opacity  is  uniform. 

Along  with  impaired  vision,  in  many  cases 
of  cataract,  there  are  other  symptoms  con- 
nected with  the  disease.  These  are  symptoms 
of  chronic  inflammation,  indicated  by  tender- 
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ness  of  the  eye  to  light, — a sense  of  heat  in 
the  eyes, — and  increased  vascularity.  These 
symptoms  vary  in  degree  at  different  times, 
but  take  place  frequently,  particularly  upon 
any  cause  of  excitement.  By  many  this  has 
been  considered  as  the  cause  of  spontaneous 
cataracts.  M.  Petit  observed  that  in  300 
cases  of  cataract,  two-thirds  of  them  occurred 
in  persons  who  had  exerted  their  eyes  much 
in  a strong  light. 

2.  Different  kinds  of  Cataract. — The  most 
distinguished  authors  who  have  written  on 
the  subject  of  cataract  have  divided  and  ar- 
ranged the  various  forms  of  the  disease  dif- 
ferently. The  disease  termed  cataract  con- 
sists, as  has  been  already  mentioned,  of  an 
opaque  state  of  the  whole,  or  a part,  either  of 
the  crystalline  lens,  its  capsule,  or  of  both 
these  parts, — an  opacity  of  the  liquor  Morgagni, 
or  an  opacity  consisting  of  lymph  deposited 
on  the  capsule  of  the  lens,  or  in  the  posterior 
chamber  of  the  aqueous  humour  filling  up  the 
upillary  aperture.  Hence  all  the  different 
inds  of  cataract  may  be  included  under  the 
following: — 1.  Lenticular  Cataract,  in  which 
the  opacity  is  situated  in  the  lens  itself. 
2.  Capsular  or  Membranous  Cataract,  in  which 
the  capsule  is  the  seat  of  the  opacity.  3.  Cap- 
sulo-Lenticular  Cataract,  where  both  lens  and 
capsule  are  opaque.  4.  Cataract  of  the  humour 
Morgagni;  and,  5.  Adventitious  Cataract,  in 
which  the  opacity  consists  in  an  opaque  ef- 
fusion between  the  capsule  of  the  lens  and 
pupillary  aperture. 

Assuming  these  as  generic  terms,  or  as  de- 
noting different  genera  of  the  disease,  all  the 
different  species  of  cataracts  may  be  included 
under  them. 

(a)  Lenticular  Cataract. — Opacity  of  the 
lens,  constituting  lenticular  cataract,  is  the 
most  common  form  of  the  disease.  Lenticular 
cataracts  may  vary  in  colour,  consistence,  and 
size,  in  different  cases.  In  colour,  they  are 
generally  white,  yellowish,  or  bluish-white  ; 
greenish,  whitish,  or  bluish-grey  ; striated, 
radiated,  or  speckled,  and  sometimes,  though 
rarely,  brown,  which  last  have  been  termed 
black  cataracts.  In  consistence  they  vary  from 
fluid,  to  a firm  cartilaginous  consistence,  or 
even  bony  hardness.  When  the  cataract  is  of 
a yellowish  or  amber  colour,  or  is  dark  grey, 
the  lens  is  generally  hard,  also  when  radiated, 
or  more  opaque  at  the  centre  than  the  circum- 
ference, it  is  generally  hard.  When  light  or 
blueish  grey,  soft.  When  completely  white 
and  uniformly  opaque,  generally  fluid,  within 
an  opaque  capsule.  When  an  opaque  lens 
appears  to  be  larger  than  the  size  of  the 
natural  lens,  it  is  generally  soft  or  fluid.  The 
opacity  commences,  or  is  first  apparent,  in  the 
centre  of  the  lens,  and  extends  towards  its 
circumference.  In  old  persons,  the  opacity 
is  generally  of  a darker  colour  than  in  young 
subjects,  being,  in  the  former,  generally  of  a 
yellowish  grey  colour,  while  in  the  latter,  it 
resembles  half-boiled  white  of  egg,  or  milk 
and  water. 

The  consistence  of  lenticular  cataracts  is 


most  commonly  that  which  the  lens  should 
possess  in  its  natural  state  at  the  age  of  the 
patient  in  whom  it  occurs.  Thus  they  are 
generally  found  to  be  soft  in  childhood,  ge- 
latinous in  youth,  firm  at  middle  life,  and  hard 
in  old  age. 

The  size  of  lenticular  cataracts  is  generally 
that  of  the  natural  lens.  But  when  soft  or 
fluid,  it  is  generally  larger,  and  when  hard, 
smaller. 

The  opacity  affecting  the  lens  may  be 
partial,  or  it  may  be  general ; when  partial, 
it  is  usually  confined  to  the  centre  of  the  lens, 
which  in  some  cases  I have  found  converted 
into  bone  ; but  in  other  more  rare  cases,  the 
disease  consists  of  one  or  more  opaque  spots 
in  other  parts  of  the  lens.  When  the  whole 
of  the  lens  is  affected  with  opacity,  the  centre 
of  the  lens  always  appears  to  be  more  opaque 
than  it  is  towards  its  circumference,  arising 
probably  from  its  greater  thickness  at  the 
centre.  Lenticular  cataract  most  commonly 
takes  place  spontaneously  in  elderly  persons. 
It  takes  place  gradually,  and  hence  the  im- 
paired vision  at  the  commencement  consists 
only  of  a slight  mist  or  cloudiness  before  the 
eye.  This  gradually  increases,  till  the  patient 
fails  to  discern  minute  objects  ; but  he  gene- 
rally retains  so  much  sight  as  to  be  able  not 
only  to  distinguish  light  and  shadow,  but  even 
bright  colours  ; the  vision  is  better  in  twilight, 
and  worse  during  the  day,  on  account  of  the 
expanded  state  of  the  pupil  in  the  former 
case,  and  its  contracted  state  in  the  latter. 

In  this  kind  of  cataract  the  motions  of  the 
iris  are  natural  and  lively,  and  the  opaque  lens 
appears  to  be  situated  at  a sufficient  distance 
behind  the  pupil,  particularly  when  it  is  di- 
lated, to  receive  a shadow  from  the  iris,  which 
forms  a blackish  line,  within  the  circumference 
of  the  pupil. 

(6)  Capsular  Cataract .< — Opacity  or  cataract 
may  affect  the  capsule  of  the  lens  only.  It 
may  be  situated  in  the  anterior  part  of  the 
capsule,  in  the  posterior  part,  or  both.  The 
opacity  may  be  general,  or  may  be  only  partial, 
being  confined  to  one  part,  or  having  the  ap- 
pearance of  several  opaque  lines,  or  spots. 

When  cataract  is  situated  in  the  anterior 
part  of  the  capsule,  it  is  easily  recognised, 
but  when  situated  in  its  posterior  part,  it  is  in 
some  cases  with  difficulty  distinguished  from 
any  opacity  of  the  vitreous  humour,  of  the 
lens  itself,  or  of  the  retina. 

In  many  cases  of  capsular  cataract  the  lens 
is  wanting,  either  by  having  been  spontane- 
ously absorbed  after  an  injury,  or  removed  by 
an  operation.  If  the  capsule  of  the  lens  has 
been  ruptured,  the  lens  generally  becomes  dis- 
solved and  absorbed  by  the  aqueous  humour  : 
a contracted  opaque  capsule  then  remains. 

When  the  capsule  becomes  opaque  after 
the  removal  of  the  lens  by  an  operation,  it  is 
called  secondary  cataract.  This  generally  takes 
place  by  the  capsule  having  been  detached 
from  its  vascular  connexions.  In  consequence 
of  this  it  becomes  dead,  opaque,  shrivelled, 
and  contracted.  But  it  may  also  become 
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opaque  without  having  been  detached  or 
having  lost  its  vitality. 

The  capsule  of  the  lens  is  incapable  of  being 
dissolved  by  the  aqueous  humour. 

The  anterior  part  of  the  capsule  of  the  lens 
is  much  more  frequently  affected  with  opacity 
than  the  posterior  part. 

Capsular  cataracts  are  in  general  of  an  uni- 
form pearl  or  chalk  white  colour,  and  appear 
to  be  situated  nearer  to  the  iris  than  when 
opacity  is  confined  to  the  lens.  The  opacity 
may  affect  the  anterior  part  of  the  capsule 
partially  or  wholly.  When  partially,  it  has 
often  a speckled  or  striated  appearance. 

Cataract  of  the  posterior  capsule  of  the  lens 
is  comparatively  of  rare  occurrence.  “ The 
opacity  is  never  uniformly  diffused,  but  always 
exhibits  the  form  of  radiating  lines  proceeding 
from  the  centre  of  the  affected  membrane. 
The  ground  upon  which  these  opaque  lines 
are  placed,  is  evidently  concave,  while  the 
lines  themselves,  being  seen  through  the  crys- 
talline, have  a watery  dulness  of  appearance, 
which  forms  a striking  contrast  with  the  sharp, 
chalky  whiteness  of  the  specks,  in  anterior 
capsular  cataract.  Occasionally  both  hemi- 
spheres of  the  capsule  are  the  seat  of  partial 
opacity,  the  lens  remaining  transparent 
Secondary  cataract  of  the  posterior  part  of  the 
capsule  has  sometimes  the  appearance  of  a few 
opaque  shreds  upon  the  anterior  part  of  the 
vitreous  humour.  In  some  cases  these  shreds 
appear  to  radiate  from  a centre. 

Cataract  of  the  posterior  part  of  the  cap- 
sule, when  seen  through  the  lens,  appears  to 
be  deep  seated,  leaving  a concave  surface,  and 
does  not  appear  to  possess  the  same  degree 
of  opacity  which  we  so  frequently  observe  in 
other  kinds  of  cataract.  “ This  change  in  the 
capsule  is  followed  by  opacity  in  the  lens  ; it 
may  exist,  however,  a considerable  time  before 
the  lens  begins  to  lose  its  transparency.  Al- 
though the  affection  is  comparatively  rare,  I 
have  seen  many  cases  of  posterior  capsular 
cataract  ; the  patients  are  still  able  to  read 
large,  or  even  ordinary  print  long  after  the 
existence  of  the  disease  has  been  clearly  as- 
certained. They  can  see  much  better  when 
the  eye  is  shaded,  or  when  the  pupil  is  arti- 
ficially dilated.  In  the  latter  state  we  see 
distinctly  the  transparent  spaces  between  the 
opaque  radii,  through  which  the  light  passes 
to  the  retina.  When  opacity  of  the  lens  com- 
mences, which  may  not  be  for  two,  three, 
or  more  years,  vision  is  more  seriously  im- 
paired 1 2.” 

In  many  cases  of  cataract,  apparently  af- 
fecting the  posterior  part  of  the  capsule  of 
the  lens,  the  opacity  is  found  to  exist  in  the 
lens  itself  when  an  operation  is  performed. 

(c)  Morgagnian  Cataract. — Opacity  of  the 
Morgagnian  fluid,  between  the  capsule  and  the 
lens,  forms  a rare  species  of  cataract.  “ The 
effusion  of  an  opaque  fluid  between  the  lens 
and  its  capsule,  forms  one  of  the  rarest  kinds 

1 Mackenzie  on  the  Rye,  etl.  p.  650. 

2 Lawrence  on  the  Eye,  p.  404. 


of  cataract.  It  is  generally  followed,  after  a 
time,  by  disorganization  and  dissolution  of  the 
lens,  and,  not  unfrequently,  by  capsular  opa- 
city. 

“ So  long  as  this  cataract  consists  in  a mere 
effusion  between  the  capsule  and  lens,  it 
presents  a cloudy  appearance,  as  if  formed  of 
milk  and  water  imperfectly  mixed.  It  is 
stated  that  if  the  eyeball  is  repeatedly  rubbed 
with  the  finger  through  the  medium  of  the 
eyelid,  the  clouds  of  opacity  change  their 
outline  and  position  ; and  sometimes  they  do 
so  merely  on  quick  motion  of  the  eye  from 
side  to  side. 

“ The  capsule  is  distended  in  cases  of  Mor- 
gagnian cataract,  and  pressing  against  the  iris, 
obliterates  the  posterior  chamber,  and  impedes 
the  motions  of  the  pupil. 

“ When  the  disease  is  purely  Morgagnian, 
vision  is  sometimes  but  slightly  impaired, 
small  objects  escaping  the  observation  of  the 
patient,  especially  after  the  eye  has  been 
rubbed  or  moved  ; but  after  the  lens  dis- 
solves, the  sight  is  limited  to  the  perception 
of  light  and  shade 

(d)  Cajmilo-Lenticular  Cataract.  — Opacity 
of  the  lens  and  its  capsule  are  very  frequently 
conjoined  in  the  same  case.  “ Partial  capsular 
opacity  is  not  unfrequently  combined  with 
firm  lenticular  cataract,  the  two  strata  being 
readily  distinguished,  not  only  by  their  colour, 
but  by  their  position.  More  commonly  the 
lens  is  soft  in  capsulo-lenticular  cataracts,  and 
the  capsule  itself,  having  been  the  seat  of  the 
disease,  is  more  or  less  thickened  and  indu- 
rated. Hence  the  cataract  is  generally  large, 
often  pushing  forwards  the  iris,  and  making  it 
bulge  against  the  cornea,  so  as  to  destroy  for 
the  time  the  anterior  chamber 2.” 

When  an  opaque  lens  is  either  fluid  or 
softer  than  natural,  the  capsule  is  generally 
opaque  also.  A semi-opaque  lens  having  some 
parts  quite  white,  like  spots  or  specks  upon 
it,  is  a common  form  of  this  kind  of  cataract ; 
those  parts  where  both  capsule  and  lens  are 
affected,  having  a more  opaque  appearance 
than  the  rest. 

This  kind  of  cataract  presents  several  dif- 
ferent and  distinct  species.  These  are  so  dis- 
similar, that  authors  have  been  enabled  to 
describe  them  as  distinct  varieties.  These  arc : 
1st.  Central  capsulo-lenticular  cataract,  when 
the  opacity  is  confined  to  a single  central 
opaque  spot.  This  is  not  unfrequent  in  chil- 
dren whose  eyes  have  suffered  from  internal 
inflammation.  By  some  this  form  of  cataract 
has  been  considered  congenital.  2d.  Common 
capsulo-lenticular  cataract,  or  that  form  of  it 
most  frequently  inet  with.  It  takes  place 
from  injuries  of  the  lens  as  well  as  spontane- 
ously. The  opacity  is  partly  of  a chalk  or 
pearl-white  colour,  as  in  the  anterior  capsular 
cataract,  and  partly  cloudy,  as  in  the  lenticular 
and  Morgagnian  cataract.  The  opaque  specks 
upon  the  capsule  present  numerous  different 
forms  in  different  cases,  and  hence  by  the 

1 Mackenzie,  p.  650.  2 Lawrence,  p.  405. 
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older  authors  they  were  distinguished  under 
the  names  of  cutaracta  marmoracea,  fenestrata, 
stet/ata,  punctata,  dimidiata,  &c. ; distinctions 
which  are  not  now  in  general  use. 

When  opacity  of  both  lens  and  capsule  is 
only  partial,  the  patient’s  vision  is  considerably 
improved  when  the  pupil  becomes  dilated, 
either  by  a diminution  of  light,  or  by  the  ap- 
plication of  belladonna. 

The  consistence  of  the  lens  in  capsulo- 
lenticular  cataract  is  very  various,  being  in 
some  cases  hard,  in  others,  soft  or  fluid,  like 
milk.  When  fluid,  the  capsule  is,  in  some 
cases,  a good  deal  thickened,  and  so  much  dis- 
tended and  enlarged,  that  it  presses  the  iris 
forwards  towards  the  cornea,  thereby  lessen- 
ing the  size  of  the  anterior  chamber  of  the 
aqueous  humour.  This  pressure  upon  the  iris 
causes  the  pupil  to  move  very  slowly,  and  to 
dilate  very  gradually  by  the  application  of 
belladonna,  after  which  it  does  not  speedily 
contract. 

In  these  enlarged  cataracts  light  is  not  ad- 
mitted into  the  eye  to  the  same  extent  as 
where  the  lens  is  of  ordinary  size.  But  in 
cases  of  fluid  cataract,  more  especially  when 
the  fluid  has  opaque  flakes  floating  in  it,  the 
state  of  the  vision  varies  according  to  the 
position  of  these  more  opaque  parts. 

In  congenital  cataract  both  capsule  and  lens 
are  generally  opaque.  The  lens  is  generally 
fluid,  and  the  anterior  capsule  of  a bluish 
white  colour. 

(e)  Cystic  Capsulo-lenticular  Cataract. — This 
term  has  been  given  to  the  cataract  which  is 
formed  by  the  lens  enclosed  in  its  capsule 
being  separated  from  its  attachment  to  the 
ciliary  zone  and  vitreous  humour.  It  some- 
times takes  place  spontaneously,  but  is  more 
frequently  the  result  of  a blow  upon  the  eye. 
When  this  separation  occurs  in  a case  in 
which  there  has  been  cataract  previously,  a 
spontaneous  cure  has  taken  place  ; a few  rare 
cases  of  this  kind  are  upon  record.  When  the 
lens  and  its  capsule  are  separated,  lacerated, 
or  dislocated  by  a blow,  they  soon  become 
opaque. 

In  cases  of  cystic  capsulo-lenticular  cata- 
ract, the  opaque  body  has,  in  some  cases,  a 
tremulous  motion  1 ; in  other  cases  it  floats 
about  in  the  dissolved  vitreous  humour  which 
surrounds  it,  quite  unattached 2.  In  other  cases 
it  is  attached  either  to  the  ciliary  zone  or  iris  at 
one  point  of  its  circumference.  Occasionally 
it  falls  forward,  and  either  projects  through 
the  pupil  into  the  anterior  chamber,  or  passes 
into  it  completely,  and  produces  inflammation 
of  the  cornea  and  iris. 

When  cystic  cataract  occurs  spontaneously 
from  disorganization  in  the  vitreous  humour, 
the  eye  is  in  general  amaurotic  also. 

(/)  Si/u/uose  Capsulo-lenticular  Cataract. — 
In  this  species  of  capsulo-lenticular  cataract 
there  is  a diminution  or  entire  absorption  of 
the  lens  without  a corresponding  reproduc- 

1  Cataracta  tremnlans. 

1 Cataracta  natatilis,  or  swimming  or  floating  cataract. 


tion,  the  capsule  thereby  assuming  a shrunk 
and  wrinkled  appearance.  Hence  this  form 
of  cataract  has  been  compared  to  a shrunk 
seed  surrounded  by  a withered  husk. 

A wound  of,  or  blow  upon  the  eye,  by  which 
the  capsule  and  lens  are  penetrated  or  rup- 
tured, gives  rise  to  this  form  of  cataract  by 
the  admission  of  the  aqueous  humour  to  the 
lens.  By  this  the  lens  is  dissolved,  and  its 
reproduction  interrupted.  Congenital  cata- 
racts are  very  often  of  this  nature  in  conse- 
quence of  the  capsule  having  burst,  and  allowed 
the  fluid  lens  to  escape  and  become  absorbed. 
(Whether  it  is  possible  for  the  lens  to  be  ab- 
sorbed without  the  agency  of  the  aqueous 
humour,  leaving  the  capsule  shrunk,  but  entire, 
is  a point  yet  undetermined'.) 

(g ) Bursal  Capsulo-lenticular  Cataract.  — 
“ One  of  the  rarest  kinds  of  cataract,  consisting 
in  capsulo-lenticular  opacity,  combined  with 
the  presence,  within  the  capsule,  of  a small 
cyst,  filled  with  purulent  matter,  is  styled 
cataracta  cum  bursa  ichorem  continente.  This 
cyst  has  generally  been  found  behind  the  lens, 
but  occasionally  in  front  of  it. 

“ The  opacity  is  orange ; the  iris  sluggish  ; 
the  posterior  chamber  obliterated  by  the  pres- 
sure of  the  over-distended  capsule  ; the  per- 
ception of  light  indistinct ; the  whole  habit 
of  the  patient  weak  and  cachectic  2. 

( [h ) “ There  is  a cataracta  gypsea,  or  a 
change  of  the  capsule  into  a kind  of  cretaceous 
substance  ; it  forms  a thin  kind  of  shell,  brit- 
tle, and  of  a yellowish  hue  3.” 

(i)  Spurious  or  Adventitious  Cataracts. — 
Adventitious  cataracts,  or  those  consisting  of 
opaque  matter  effused  in  the  anterior  chamber 
into  the  aqueous  humour,  and  on  the  surface  of 
the  capsule  of  the  lens,  are  of  frequent  occur- 
rence. They  are  commonly  of  a whitish  yel- 
low colour,  always  the  consequence  of  inflam- 
mation, and  the  matter  effused,  in  some  cases, 
becomes  organized,  so  that  red  vessels  appear 
upon  it,  and  it  frequently  forms  a connecting 
medium  between  the  iris  and  capsule  of  the 
lens.  Cataracts  of  this  kind  may  occupy  the 
whole  of  the  pupil,  or  only  a part  of  it.  In  many 
cases  they  are  accompanied  with  a contracted 
state  of  the  pupil,  both  being  the  result  of  the 
same  inflammation.  The  sensibility  of  the 
retina  to  light  also  is  often  impaired  From  the 
same  cause. 

Several  different  genera  and  species  of  this 
cataract  have  been  described,  their  names 
being  derived  from  the  nature  of  the  effusion, 
or  the  form  it  assumes.  Thus  purulent,  san- 
guineous, and  pigmentous  cataracts  have  been 
described,  as  also  fibrinous,  flocculent,  clotted, 
and  trabecular 4. 

The  pigmentous  cataract  is  that  which  con- 
sists of  a portion  of  the  pigmentum  nigrum, 
from  the  iris  having  become  adherent  to  the 
anterior  part  of  the  capsule  of  the  lens.  This 
may  have  taken  place  either  from  inflamma- 
tion of  the  iris,  or  from  a blow  on  the  eye, 

1 Mackenzie,  p.  653. 

5 Ibid.  p.  654.  3 Lawrence,  p.  407. 

* Mackenzie,  p.  655.  Middlemore,  v.  '2.  p.  190. 
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and  it  is  most  visible  when  the  lens  or  its  cap- 
sule has  become  opaque. 

Cataracts  have  sotnetimes  been  classified 
according  to  their  physical  properties,  viz. 
their  consistence,  size,  and  colour  ; circum- 
stances which  it  is  highly  important  to  attend 
to  in  the  diagnosis  and  treatment  of  this  dis- 
ease. Upon  these  we  have  already  expatiated 
at  sufficient  length. 

(h)  Congenital  Cataract. — The  term  con- 
genital cataract  is  used  to  denote  simply  the 
date  of  the  disease.  The  nature  and  appear- 
ances of  such  cataracts  being  similar  to  others 
which  may  have  arisen  from  injuries  or  come 
on  spontaneously. 

$ 3.  Duration  and  Development  of 
Cataract. 

The  development  of  cataract  is  sometimes 
sudden,  but  it  is  more  commonly  slow  and 
gradual.  According  to  the  imperfect  or  com- 
plete degree  of  the  opacity,  cataracts  have 
been  called  ripe  or  unripe , mature  or  immature, 
for  operation.  Those  being  denominated  un- 
ripe in  w'hich  the  opacity  is  not  complete,  and 
some  degree  of  useful  vision  still  remains. 
Those  on  the  other  hand  have  been  called 
ripe  when  the  opacity  has  become  so  complete 
that  it  is  not  susceptible  of  becoming  greater, 
and  has  deprived  the  patient  of  useful  vision. 

After  cataract  has  lormed,  it  may  continue 
to  exist,  and  remain  stationary  in  the  eye  for 
a long  series  of  years,  whether  the  opacity  is 
partial  or  complete,  and  whatever  may  be  the 
degree  of  the  opacity.  More  commonly,  how- 
ever, cataract  does  not  become  stationary  till 
the  opacity  has  attained  its  most  complete  form, 
gradually  becoming  more  and  more  opaque. 

“ Cataract  is  usually  developed  slowly,  re- 
quiring some  weeks,  months,  or  years,  for  its 
complete  formation  ; it  may,  however,  come 
on  quickly  within  a few  hours.  It  seldom 
destroys  sight  completely,  even  in  its  perfect 
development.  In  many  forms  of  cataract,  a 
considerable  degree  of  vision  remains,  and  in 
the  worst  cases  the  patients  can  distinguish 
light  from  darkness  if  the  retina  be  sound1.” 

Cataract  from  an  injury  generally  takes 
place  very  soon  after  the  infliction. 

§ 4.  Causes  of  Cataract. 

Cataract  is  a disease  which  takes  place  from 
injuries  of  the  crystalline  lens  or  capsule.  It 
is  sometimes  a congenital  affection,  but  the 
most  common  form  of  it  is  that  which  takes 
place  spontaneously.  When  it  arises  from  an 
injury,  it  is  usually  confined  to  the  eye  in- 
jured ; but,  in  the  other  cases,  both  eyes  are 
commonly  affected. 

Injuries  of  the  eye  occasion  cataract  by  the 
lens  being  either  wounded,  and  acted  upon  by 
the  aqueous  humour,  or  by  being  detached 
from  its  vascular  connexions,  by  which  it  loses 
its  vitality  2 ; and  this  may  happen  either  from 
penetrating  wrounds  or  blows. 

1 Lawrence,  p.  397- 

a See  Watson’s  Compendium,  3rd  ed.  p.  310  ; also 
Med.  Surg.  Journ.  vol.  xxvi. 


In  most  cases  of  spontaneous  cataract,  there 
are  no  symptoms  indicating  either  unusual 
determination  of  blood  to  the  eye,  or  of  in- 
flammation of  the  organ.  In  some  cases,  how- 
ever, signs  of  plethora,  both  general  and  local, 
do  exist  during  the  formation  of  cataract ; but 
whether  the  cataract  is  the  consequence  of 
inflammation,  or  merely  happens  as  an  acci- 
dental conjunction,  it  is  not  easy  to  say.  We 
see  so  many  instances  of  cataract  without  any 
signs  of  inflammatory  action,  that  although  it 
may  be  increased  by  this  state,  the  cataract 
certainly  does  not  depend  upon  it.  “ In  many 
cases  of  cataract  the  direct  cause  of  that  par- 
ticular change  in  the  lens  is  unknown  ; neither 
do  we  know  that  any  peculiar  state  of  consti- 
tution is  favourable  to  its  development1.” 

Several  predisposing  circumstances  have 
been  observed  to  occur  in  cases  of  cataract. 
These,  however,  apply  to  the  spontaneous 
cataracts  of  advanced  life.  1.  Old  age.  In 
which  the  lens  always  assumes  an  amber  co- 
lour, which  gives  it  a slight  cataractous  appear- 
ance. 2.  Hereditary  tendency.  Cataract,  like 
many  other  diseases  of  the  eye,  sometimes 
takes  place  in  different  members  of  the  same 
family,  and  descends  to  their  posterity,  who 
become  affected  about  the  same  period  of  life. 
3.  Exposure  of  the  eyes  to  strong  heat.  Indivi- 
duals who  work  much  over  strong  fires,  such 
as  cooks,  glass-blow'ers,  blacksmiths,  &c.,  are 
certainly  more  subject  to  this  disease  than 
others.  4.  Great  exertion  of  the  eyes  by 
candle,  gas,  or  lamp  light  has  appeared  to 
me  to  predispose  to  cataract. 

$ 5.  State  of  the  Iris  and  Pupil  in 
Cataract. 

In  the  early  and  imperfect  stages  of  cata- 
ract, the  iris  and  pupil  continue  in  their  natu- 
ral state.  They  contract  and  dilate  according 
to  the  degrees  of  light  to  which  the  eye  is 
exposed.  But  when  the  cataract  becomes 
more  dense  and  more  complete,  less  light 
being  admitted  into  the  retina,  the  pupil  ap- 
pears to  be  more  dilated  than  that  of  a person 
whose  eye  is  in  a sound  state  ; but  in  some 
cases  it  is  more  contracted.  Its  motions,  how- 
ever, continue  unimpaired,  provided  the  iris 
is  not  pressed  upon  by  the  cataract,  and  the 
other  parts  of  the  eye  are  in  a sound  state. 
A black  ring  or  shadow  is  also  generally  ob- 
served around  the  margin  of  the  pupil.  In 
many  cases  this  black  ring  is  owing  to  the 
margin  of  the  iris  being  of  a dark  colour,  in 
addition  to  the  space  between  the  iris  and 
lens. 

The  size  and  form  of  the  pupil,  together 
with  the  motions  of  the  iris,  are  so  much 
altered  and  affected  in  cases  of  cataract,  com- 
plicated with  other  diseases  of  the  eye,  that 
they  afford  important  indications  as  to  the 
sound  or  unsound  state  of  the  organ. 

When  the  pupil  is  much  dilated,  either  by 
the  obscurity  of  the  light  to  which  the  eye  is 


’ Lawrence,  p.  41 1. 
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exposed,  or  the  application  of  belladonna,  a 
large  black  circle  is  observable  around  the 
lens.  This  circle  is  formed  by  the  zonula 
lucida,  or  transparent  space  between  the  mar- 
gin of  the  lens  and  ciliary  circle.  By  dilata- 
tion of  the  pupil,  cataractous  patients  generally 
have  their  vision  much  improved,  so  that  they 
sometimes  use  belladonna  daily  for  this  pur- 
pose as  a palliative  remedy. 

The  employment  of  belladonna  in  cases  of 
cataract,  to  affect  the  pupil  before  examination 
of  the  eye,  is  attended  with  great  advantage 
to  the  surgeon,  and  enables  him  to  form  a 
decided  opinion  in  many  cases  which  pre- 
viously appeared  to  be  doubtful.  The  varia- 
tions in  the  conditions  of  the  pupil  will  be 
again  more  particularly  alluded  to  when  treat- 
ing of  the  complications  and  diagnosis  of 
cataract. 

If  the  iris  be  of  a yellowish  or  green  colour, 
not  observable  in  the  other  eye,  or  is  other- 
wise discoloured  from  previous  inflammation, 
or  if  the  iris  has  a tremulous  motion  when  the 
eyeball  or  head  is  moved,  the  state  of  the  eye 
may  be  considered  unfavourable  for  the  per- 
formance of  any  operation.  If  the  pupil  either 
dilates  imperfectly,  irregularly,  or  not  at  all  by 
belladonna,  the  case  is  also  unfavourable. 

$ 6.  State  of  the  Retina  in  Cataract. 

In  many  cases  of  cataract  the  sensibility  of 
the  retina  remains  unimpaired.  But  when  the 
disease  has  existed  for  a considerable  length 
of  time,  as  for  several  years,  the  want  of  use 
seems,  in  some  degree,  to  impair  the  functions 
of  the  retina  ; for,  in  many  cases,  after  the 
most  successful  removal  of  the  cataract,  it  is 
many  weeks,  and  even  months  before  the 
vision  attains  its  most  perfect  state.  But  even 
though  an  eye  has  been  blind  for  a great  many 
years,  either  from  cataract  or  closed  pupil, 
perfect  sight  has  been  restored  by  operations 
for  their  removal.  In  one  case  of  closed  pupil, 
operated  on  by  Mr.  Guthrie,  the  patient  had 
been  blind  from  this  cause  for  22  years,  and 
vision  was  restored  so  as  to  enable  him  to  see 
to  read  very  well '.  In  other  cases,  however, 
the  vision  restored  is  very  imperfect  after  the 
removal  of  the  cataract,  from  no  other  cause 
than  a want  of  energy  or  power  in  the  retina, 
probably  from  long  inactivity 2. 

§ 7.  Complications  of  Cataracts. 

Though  cataract  is  a disease  which  may  be 
entirely  local  and  uncomplicated,  yet  cases  of 
it  are  very  frequently  found  to  be  complicated 
with  diseases  of  other  parts  of  the  eyeball, 
as  well  as  with  morbid  states  of  the  system 
generally.  We  shall  include  the  complications 
with  other  affections  of  the  eye  under  four 
heads.  1.  With  opacity  or  disease  of  the  other 
transparent  parts  of  the  eye.  2.  With  affec- 
tions of  the  iris.  3.  With  affections  of  the 
retina ; and,  4.  With  affections  of  the  other 
coats  and  appendages  of  the  eye. 

1 Gu th lie's  Lectures  on  the  Eye,  p.  200. 

2 Middlcinore,  v.  2.  p.  284. 


The  success  of  the  treatment  of  cataract  is 
much  modified  by  these  complications,  and 
their  existence  always  render  success  un- 
certain, or  it  may  entirely  forbid  surgical 
interference,  even  in  attempting  a cure.  “ A 
perfectly  uncomplicated  case  is  very  rarely 
met  with.  The  following  questions  must  evi- 
dently be  of  the  highest  importance,  in  every 
instance.  Is  the  organ  of  vision  in  a con- 
dition to  resume  its  office  to  any  useful  extent, 
were  the  cataract  removed 1 ? Is  there  nothing 
in  the  general  health  likely  to  frustrate  the 
success  of  an  operation,  no  local  affection  in 
any  other  organ  of  the  body  likely  to  sym- 
pathize with  the  eye  and  bring  on  inflam- 
mation ?” 

1.  Cataract  complicated  with  Diseases  of  other 

Transparent  Parts  of  the  Eye. 

(а)  Specks  of  the  cornea  are  sometimes  found 
to  exist  along  with  cataract.  These  are  easily 
discovered  by  their  superficial  situation.  They 
render  cases  of  cataract  more  or  less  unfavour- 
able for  operation  according  to  their  situation 
and  degree.  If  in  the  centre  of  the  cornea, 
they  render  the  case  hopeless. 

(б)  The  only  other  transparent  part  of  the 
eye  with  which  cataract  can  be  complicated 
is  that  of  the  vitreous  humour.  Loss  of  trans- 
parency of  this  humour,  or  of  its  capsule,  appears 
to  be  of  very  rare  occurrence,  and  when  it  exists 
along  with  cataract  it  cannot  be  detected,  un- 
less it  had  been  previously  known  to  exist. 
The  greenish  deep-seated  opacity  which  in 
many  cases  appears  to  be  situated  in  the 
vitreous  humour,  is,  I am  convinced,  from 
dissection  and  other  circumstances,  an  opaque 
state  of  the  retina,  and  constitutes  glaucoma. 
(See  Glaucoma.) 

A disorganised  state  of  the  reticular  mem- 
brane through  the  substance  of  the  vitreous 
humour  is  not  unfrequent.  This  makes  the 
vitreous  humour  appear  more  fluid  than  natu- 
ral, and  sometimes  gives  rise  to  a moving  or 
tremulous  state  of  the  lens.  It  is  known  by  a 
soft  state  of  the  eyeball,  waving  or  tremulous 
iris,  and  floating  state  of  lens. 

2.  Cataract  complicated  with  Affections  of  the  Iris. 

Many  different  states  and  affections  of  the 

iris  are  found  complicated  with  cataract.  The 
pupil  is  in  some  cases  dilated  ; in  others  con- 
tracted. It  may  be  found  of  its  natural  circu- 
lar form,  or  very  irregular  in  shape,  the  pupil- 
lary margin  may  be  adherent  to  the  capsule 
of  the  lens,  either  partially  or  wholly,  or  to 
some  part  of  the  cornea,  thus  permanently 
altering  the  dimensions  and  mobility  of  the 
pupil.  The  contractile  motions  of  the  iris, 
too,  may  be  much  impaired  in  cases  of  cata- 
ract, being  often  sluggish  and  irregular,  and 
sometimes  the  mobility  is  entirely  lost,  its 
functions  having  been  impaired  by  previous 
inflammation,  or  by  palsy. 

When  the  state  of  the  pupil  is  not  de- 
pendent upon  adhesions  between  the  iris  and 
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the  lens,  or  cornea,  or  a permanent  contraction 
of  the  pupil  from  previous  inflammation,  it 
(the  state  of  the  pupil)  forms  a tolerably  nice 
indication  of  that  of  the  retina.  A dilated 
and  sluggish  state  of  the  pupil  being  in  general 
a sign  of  amaurosis  or  glaucoma,  when  that 
state  of  the  pupil  is  not  accounted  for  by  the 
pressure  of  an  enlarged  lens  upon  the  iris. 

Adhesions  between  the  iris  and  capsule  of 
the  lens,  or  permanent  contraction  of  the  pupil, 
may,  in  general,  be  ascertained  by  the  appli- 
cation of  belladonna  to  the  eye.  Upon  the 
application  of  this  medicine  the  pupil  will  only 
dilate  at  the  non-adherent  parts,  and  where 
the  state  of  the  iris  is  otherwise  sound.  Ad- 
hesions between  the  iris  and  cornea  are  easily 
discovered  by  inspection.  They  often  exist 
when  cataract  has  been  caused  by  a pene- 
trating wound  of  the  eye. 

Several  of  these  affections  of  the  pupil  will 
necessarily  prevent  the  patient  from  seeing  so 
much  light  with  the  eye  as  he  would  other- 
wise do. 

3.  Cataract  complicated  with  Affections  of  the 

Retina. 

The  most  unfavourable  complication  of 
cataract,  is  that  with  disease  of  the  retina  or 
amaurosis,  or  with  glaucoma,  wdiich  we  con- 
sider to  be  a modification  of  amaurosis. 

In  cases  of  cataract  of  greenish  hue,  with 
a dilated,  misshapen,  sluggish,  or  immovable 
pupil,  particularly  when  the  patient  either 
cannot  distinguish  light  from  darkness,  or  can 
do  so  but  very  imperfectly  ; and  when  these 
symptoms  are  not  accounted  for  by  the  en- 
larged size  and  complete  opacity  of  the  lens, 
or  its  capsule,  the  existence  of  amaurosis  may 
be  considered  almost  certain.  This  opinion 
will  be  confirmed,  if  symptoms  of  amaurosis 
were  known  to  exist  previously  to  the  cata- 
ract, or  if  the  patient  has  symptoms  of  amau- 
rosis existing,  such  as  pain  in  the  head  or  eye, 
together  with  his  seeing  luminous,  or  black 
spots,  or  rings  before  his  eye  ; or  if  the  eye, 
having  previously  suffered  from  inflammation, 
is  either  enlarged  or  lessened  in  size,  or  has 
become  preternaturally  hard  or  soft  to  the 
touch.  The  existence  of  bluish  spots  upon 
the  sclerotica  or  varicose  vessels  are  also  indi- 
cations of  an  amaurotic  state  of  the  eye. 

It  is  of  great  importance  to  become  familiar 
with  the  different  degrees  of  cataract  which 
do  not  prevent  patients  from  seeing  to  read. 
For,  in  doubtful  and  complicated  cases,  w'hen 
the  pupil  appears  to  be  natural,  the  diagnosis 
may  often  be  formed  by  the  degree  of  cata- 
ract present  not  being  sufficient  to  account 
for  the  imperfect  vision  of  the  patient. 

4.  Cataract  complicated  with  Affections  of  the 
other  Coats  and  Appendages  of  the  Eye. 

Chronic  inflammation  of  the  coats  of  the 
eye  occasionally  exists  in  cases  of  cataract. 
Staphyloma  of  the  sclerotic  coat,  from  dropsi- 
cal effusion  within  it,  the  consequence  of  pre- 
vious inflammation,  is  not  uncommon,  but  this 


is  a state  of  the  eye,  as  has  been  already  men- 
tioned, which  is  generally  accompanied  with 
amaurosis. 

Different  degrees  of  atrophy  or  diminution 
in  the  size  of  the  eyeball,  are  sometimes  ob- 
served in  cases  of  cataract ; a state  of  the  eye 
by  no  means  uncommon  when  it  has  suffered 
much  from  internal  inflammation.  In  such 
cases  the  globe  feels  soft  to  the  touch. 

§ 8.  Diagnosis. 

The  chief  difficulty  in  forming  a correct 
diagnosis  in  cases  of  cataract,  arises  from  the 
liability  to  confound  it  with  amaurosis  and 
glaucoma.  It  is  only  in  the  incipient  or  early 
stage  of  the  disease,  that  difficulty  occurs  ; for 
it  is  then  only  that  they  resemble  each  other. 
In  glaucoma,  as  well  as  in  cataract,  there  is  a 
slight  opacity,  having  a greenish  colour,  situ- 
ated behind  the  pupil.  Though  cataract  and 
glaucoma,  or  amaurosis,  resemble  each  other 
in  some  respects,  particularly  in  appearance 
and  impaired  vision,  yet,  when  minutely  in- 
quired into,  other  attendant  circumstances  will 
enable  us  to  form  a correct  opinion.  In  cata- 
ract, the  impaired  vision  usually  takes  place 
very  gradually.  At  first  the  patient  experiences 
difficulty  only  in  discerning  objects,  as  if  he 
viewed  them  through  a mist,  and  this  increases 
very  slowly  and  gradually  ; the  degree  in  which 
vision  is  impaired  bearing  a proportion  to  the 
degree  of  opacity  of  the  cataract ; and,  there- 
fore, as  the  cataract  increases,  vision  becomes 
more  and  more  impaired.  In  amaurosis  and 
glaucoma,  on  the  other  hand,  the  deterioration 
of  vision  takes  place  in  general  suddenly,  is 
frequently  partial,  and  dark  or  luminous  spots 
are  seen  before  the  eye.  The  indistinctness  of 
sight  increases  more  quickly  than  in  cataract, 
and  often  attains  a more  complete  degree  of 
blindness  than  ever  occurs  in  cataract. 

In  cataract,  also,  the  vision  is  in  general 
worse  in  looking  straightforward  than  in  partial 
amaurosis,  from  the  centre  of  the  lens  being 
in  general  most  affected  at  the  commencement 
of  the  disease.  A cataractous  patient,  there- 
fore, very  often  sees  objects  more  distinctly, 
which  are  situated  rather  to  one  side,  than 
when  they  happen  to  be  directly  before  the 
eye.  This  last  symptom,  however,  is  equivo- 
cal, as  in  amaurosis  patients  very  often  see 
best  with  the  side  of  the  eye.  There  is  a 
considerable  difference  in  the  state  of  the 
vision  in  cataractous  and  amaurotic  patients, 
from  the  different  degrees  of  light  to  wdiich 
the  eye  is  exposed.  In  cataract  the  patient 
sees  best  in  an  obscure  dull  light,  from  the 
dilatation  of  the  pupil  which  then  takes  place  ; 
wdiereas  in  amaurosis,  vision  is  best  in  a clear 
bright  light,  this  being  required  from  the  di- 
minished sensibility  of  the  retina. 

Cases  of  incipient  amaurosis  are  in  general 
accompanied  with  several  other  symptoms, — 
such  as  headache,  flushing  of  the  face,  pain  in 
the  eyes,  and  derangement  of  the  digestive 
organs, — symptoms  which  are  rarely  met  with 
in  cases  of  cataract,  except  where  it  is  compli- 
cated with  other  diseases. 
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Upon  a careful  examination  of  the  eye  the 
slight  opacity  which  is  observed  in  glaucoma 
or  amaurosis  is  of  a greenish  colour,  deep- 
seated,  and  in  general  so  slight  that,  to  an  ex- 
perienced observer,  it  does  not  account  for 
the  degree  of  blindness  of  which  the  patient 
complains.  When  the  pupil  is  dilated  with 
belladonna,  also,  the  lens  may  be  seen  to  be 
quite  transparent,  vision  is  not  improved,  and 
the  opacity  which  exists  appears  more  dis- 
tinctly seated  in  the  situation  of  the  retina. 

In  cataract  the  opacity  is  always  of  a whitish 
grey  colour,  and,  when  the  pupil  is  dilated, 
the  opacity  is  distinctly  seated  immediately 
behind  the  iris,  and  in  the  situation  of  the 
ciystalline  lens.  Even  when  the  posterior 
part  of  the  capsule  of  the  lens  only  is  affected, 
the  opacity,  though  deeper  seated,  is  always 
striated,  spotted,  or  radiated,  but  never  uni- 
form, as  in  glaucoma. 

In  cataract  the  opacity  appears  to  be  greater 
when  the  pupil  is  dilated  ; in  amaurosis  and 
glaucoma  it  seems  to  be  less  than  it  was  before 
the  dilatation. 

The  mobility  of  the  iris  and  form  of  the 
pupil,  when  accurately  observed,  may  assist 
materially  in  forming  a diagnosis.  In  cases  of 
incipient  cataract,  the  form  of  the  pupil  is 
regular,  and  its  motions  are  as  lively  and  ex- 
tensive as  if  the  eye  was  not  affected  with 
disease.  Whereas  in  amaurosis  the  pupil  is 
sometimes  dilated  and  of  an  irregular  form, 
and  it  is  either  immoveable,  or  its  motions  are 
tardy  and  limited. 

In  cases  of  amaurosis  there  is  a peculiar  ex- 
pression of  the  eyes  easily  recognized  by  an 
experienced  observer.  This  consists  in  the 
patient  having  a vacant  unmeaning  stare  with- 
out directing  his  eyes  to  any  particular  ob- 
jects ; and  he  does  not  readily  direct  the  eyes 
to  objects  even  when  they  are  presented  to 
him.  In  cases  of  cataract,  however,  these 
circumstances  do  not  occur. 

“ The  eyeball  in  glaucomatous  amaurosis 
always  feels  firmer  than  natural,  while  in  cata- 
ract it  presents  its  usual  degree  of  resistance 
to  the  pressure  of  the  finger'.”  In  glauco- 
matous amaurosis  the  eyeball  I have  often 
found  also  to  be  preternaturally  soft. 

Catoptrical  exploration  of  the  state  of  the  lens 
as  regards  its  transparency  or  non-transparency. 
This  mode  of  exploring  the  eye,  first  invented 
by  Professor  Purkinje  of  Breslaw,  has  come 
into  general  notice  only  since  M.  Sanson 
published  his  clinical  observations  on  the  sub- 
ject. “ The  young  practitioner  ought  never 
to  pronounce  absolutely  even  on  the  existence 
of  cataract  without  dilating  the  pupil  by  bella- 
donna, and  examining  the  eye  catoptrical/y ; 
and  the  most  experienced  may  derive  advan- 
tage from  exposing  in  this  way  the  whole 
field  of  the  disease  to  his  view,  and  testing 
the  state  of  the  crystalline  2.” 

If  a lighted  candle  be  held  before  the  pupil 
of  a sound  eye,  three  reflected  images  of  it 
are  seen  situated  one  behind  the  other.  Of 
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these  the  anterior  and  posterior  are  erect, 
the  middle  one  inverted.  The  anterior  is  the 
brightest  and  most  distinct,  the  posterior  the 
least  so.  The  middle  one  is  the  smallest. 

If  the  candle  be  moved,  the  two  erect  images 
follow  it ; but  the  inverted  image  moves  in 
the  opposite  direction,  though  not  so  quickly 
and  extensively  as  the  other  two. 

The  anterior  erect  image  is  produced  by 
the  cornea  ; the  posterior,  by  the  anterior 
surface  of  the  lens  ; and  the  middle  or  inverted 
image  is  from  the  posterior  surface. 

If  the  whole  crystalline  body  be  opaque, 
no  image  but  the  anterior  erect  one  from  the 
cornea  is  seen.  This  is  of  course  the  case 
also  if  the  anterior  part  alone  be  opaque  ; but 
if  it  is  the  centre  or  the  posterior  part  only 
which  is  opaque,  the  two  erect  images  are 
seen,  but  the  middle  or  inverted  one  is  not. 

To  apply  this  catoptrical  method  to  assist 
the  diagnosis  of  cataract,  when  the  ordinary 
mode  of  examination  may  not  have  cleared 
away  all  doubt,  “ the  observer  and  the  pa- 
tient should  be  placed  in  moderate  day-light ; 
the  patient’s  back  is  to  be  turned  towards  the 
window  ; he  should  be  seated,  so  that  the 
observer  may  look  rather  down  into  the  eye 
than  upwards  ; and  a candle  is  to  be  used 
which  burns  steadily,  and  does  not  blaze  much. 

“ Cataract,  even  at  an  early  stage,  obli- 
terates the  inverted  image,  and  renders  the 
deep  erect  one  very  indistinct.  Glaucoma, 
only  when  much  advanced,  obliterates  the 
inverted  image,  while,  in  all  its  stages,  it 
renders  the  deep  erect  one  more  evident 
than  it  is  in  the  healthy  eye.” 

Dr.  Mackenzie  has  found  that  in  glaucoma, 
at  a middle  stage,  the  inverted  image  is  pretty 
distinct,  when  formed  near  the  edge  of  the 
crystalline  ; but  if  the  candle  be  brought  in 
front  of  the  eye,  the  inverted  image  is  less 
distinct,  and  in  some  cases  is  altogether  ex- 
tinguished. This  extinction  of  the  inverted 
image  is  owing  to  a loss  of  transparency  in 
the  kernel  of  the  lens  which,  in  glaucoma, 
Dr.  M.  has  found  suffers  a peculiar  degene- 
ration, characterized  by  dryness  of  substance, 
and  a reddish  brown  colour. 

In  incipient  lenticular  cataract  the  inverted 
image,  though  changed  neither  in  colour  nor 
in  size,  is  indistinct,  and  its  outline  as  if 
washed  off.  It  is  extinguished  long  before 
the  cataract  is  fully  developed — a fact  of  the 
greatest  importance,  Dr.  M.  remarks,  in  the 
diagnosis  betwixt  glaucoma  and  cataract,  be- 
cause in  lenticular  cataract,  it  is  not  the  kernel 
of  the  lens,  but  the  superficial  laminae,  which 
are  first  affected,  so  that  the  formation  of  the 
inverted  image  by  any  part  of  the  posterior 
surface  of  the  crystalline  body  is  prevented. 

“ In  capsulo-lenticular  cataract,  the  inverted 
image  fades  much  sooner  than  in  mere  len- 
ticular cataract ; and  even  when  the  capsule, 
or  the  superficial  substance  of  the  lens,  seems 
to  be  alone  opaque,  the  inverted  image  disap- 
pears much  sooner  than  we  should  expect  from 
the  apparently  moderate  degree  of  opacity. 

“ In  lenticular  cataract,  there  is  merely  a 
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general  reflection,  but  no  distinct  image,  from 
the  anterior  surface  of  the  crystalline  body. 

“ If  the  lens  is  not  in  its  place,  but  has  been 
absorbed  in  consequence  of  an  injury,  been 
removed  by  an  operation,  or  fallen  down  into 
a dissolved  vitreous  humour,  neither  inverted 
nor  deep  erect  image  is  formed. 

“ In  the  diagnosis  of  incipient  cataract  and 
incipient  amaurosis,  the  catoptrical  test  is  per- 
fectly decisive ; for  in  amaurosis,  uncom- 
bined with  glaucoma,  the  three  images  are 
always  distinct,  while  in  even  the  early  stage 
of  cataract,  the  inverted  image  is  obscure. 
The  diagnosis  of  incipient  cataract  and  inci- 
pient glaucoma  requires  the  catoptrical  test 
to  be  familiar  to  the  observer,  else  he  may 
not  be  able  to  distinguish,  that  when  the 
candle  is  held  in  the  axis  of  the  eye,  the  in- 
verted image  is  indistinct  in  both  diseases, 
but  whenever  it  is  moved  to  one  side,  it  be- 
comes distinct  in  glaucoma,  and  remains  ob- 
scure in  cataract 

§ 9.  Prognosis  of  Cataract. 

The  prognosis  in  cases  of  cataract  is  very 
various,  depending  on  the  nature  of  the  cata- 
ract, the  age,  and  state  of  health  of  the  patient, 
as  also,  upon  whether  or  not  the  eye  is  other- 
wise sound. 

Spontaneous  cataracts,  in  most  cases,  con- 
tinue to  increase  till  they  cause  the  loss  of 
useful  vision,  while  cataracts  occasioned  by 
injuries  of  the  eye,  particularly  in  young  sub- 
jects, frequently  become  absorbed,  so  that  a 
spontaneous  cure  takes  place.  Congenital 
cataracts  cither  remain  stationary  in  the  eye, 
or,  if  they  are  fluid,  and  the  capsule  bursts, 
an  absorption  of  the  fluid  takes  place,  and  a 
shrunken  opaque  capsule  remains.  In  some 
cases  of  spontaneous  cataract,  in  adults,  the 
opacity  remains  stationary  for  a considerable 
number  of  years,  allowing  the  patient  the  en- 
joyment of  a considerable  degree  of  useful 
vision.  But  when  the  capsule  is  affected,  the 
lens  generally  becomes  opaque. 

Cataracts  may  in  general  be  removed  by 
operations  ; but  these  operations,  though  suc- 
cessful in  removing  the  cataract,  may  not  re- 
store the  sight  of  the  individual.  For  several 
morbid  states  of  the  eye,  as  well  as  changes 
produced  by  age,  or  the  long  inactivity  of 
the  organ,  frequently  frustrate  success.  The 
most  important  of  these  are  a disorganized 
state  of  the  vitreous  humour  and  imperfect 
sensibility  of  the  retina.  From  these  causes, 
independent  of  the  many  diseased  states  of  the 
eye  with  which  cataract  may  be  complicated, 
the  vision  of  the  patient  is  not  improved  by 
an  operation,  though  completely  successful, 
so  far  as  the  simple  removal  of  the  cataract  is 
concerned. 

There  are  also  several  dangers  attending 
operations  for  cataract,  which  ought  always  to 
be  kept  in  view,  and  prevent  the  practitioner 
from  raising  the  expectations  of  his  patient  to 
the  most  sanguine  hopes  of  recovery,  which 
may  never  be  realized,  by  the  unforeseen  cir- 
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cumstances  which  have  occurred,  and  may 
again  occur,  in  the  hands  of  the  most  able 
surgeons.  These  consist,  in  inflammation,  and 
other  unfortunate  consequences,  arising  from 
the  constitution  or  conduct  of  the  patient,  and 
from  accidents  which  may  occur  either  daring 
the  performance  ofoperations  orsometime  after. 

It  is  not  easy  to  say  in  what  proportion 
operations  for  cataract  are  successful ; for  few 
cases  are,  either  completely  uncomplicated  or 
attended  with  circumstances  in  all  respects 
favourable  for  operation, — so  that  all  operators 
are  obliged  to  operate  on  many  complicated 
and  unfavourable  cases,  which  may  be  followed 
by  only  a partial  success ; while  in  others, 
success  was  scarcely  expected. 

The  prognosis,  in  cases  of  cataract,  is  to  be 
considered  favourable,  when  the  disease  is 
confined  to  the  lens  or  capsule,  provided  the 
sensibility  of  the  retina  is  undiminished,  and 
the  iris  retains  its  healthy  functions.  The 
prognosis  is  most  favourable  in  cases  of  con- 
genital cataract  in  young  persons,  where  it  has 
arisen  from  injury,  and  in  the  uncomplicated 
lenticular  cataract  of  advanced  life.  It  is  also 
of  importance  to  our  pronouncing  a favourable 
prognosis,  that  the  constitution  of  the  patient 
be  sound,  his  health  good,  and  his  habit  rather 
spare  than  full : for,  upon  these  circumstances, 
connected  with  the  general  health  of  the  pa- 
tient, the  supervention  of  inflammation,  or  an 
escape  from  it,  in  a great  measure  depend. 
The  two  following  cases  illustrate  this  very 
strongly.  From  two  individuals  about  the 
same  age  I extracted  a cataract  by  the  usual 
operation,  and  the  circumstances  of  the  cases 
seemed  quite  favourable.  The  one,  however, 
was  a glassblower,  of  a full  habit,  and  had 
lived  very  intemperately  for  several  years ; 
the  other  was  a female,  who  had  lived  on  a 
milk  and  vegetable  diet  for  several  months  on 
account  of  some  internal  complaint  about  the 
stomach  or  liver.  In  the  first  of  these  cases, 
delirium  tremens,  with  furious  delirium,  came 
on  the  morning  after  the  operation,  and  he 
died  on  the  evening  of  the  second  day.  The 
second  case  went  on  in  the  most  favourable 
manner  ; no  inflammation  took  place,  not  a 
red  vessel  appeared  on  the  white  part  of  the 
eye,  and  in  ten  days  the  eye  appeared  to  be 
quite  well  and  vision  restored.  In  the  first 
case  the  patient  had  been  copiously  blooded, 
yet  on  dissection  the  choroid  coat  was  thickly 
coated  with  lymph  ; the  other  patient  did  not 
lose  a drop  of  blood. 

From  what  has  been  already  said,  it  is 
scarcely  necessary  to  enumerate  the  circum- 
stances which,  by  their  coexistence,  render 
the  prognosis,  in  cases  of  cataract,  unfavour- 
able. Some  of  these  render  the  prospect  of 
sight  being  restored  extremely  doubtful,  while 
others  render  the  cases  almost  hopeless ; so 
much  so  indeed,  that  their  existence  ought  to 
forbid  surgical  interference. 

The  circumstances  which  render  the  prog- 
nosis unfavourable  are,  a disorganized  or  fluid 
state  of  the  vitreous  humour,  which  is  known 
by  a softened  state  of  the  eyeball,  a tremulous 
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iris,  contraction  or  adhesion  of  the  pupil,  symp- 
toms of  amaurosis,  such  as  pains  about  the 
head,  muscae  volitantes,  and  insensibility  of  the 
retina.  When  these  last  exist  to  a consider- 
able degree,  and  more  particularly  when  they 
are  accompanied  with  either  enlargement  or 
atrophy  of  the  eyeball,  discoloration  of  the 
iris,  or  sclerotic  coat,  the  cases  may  be  con- 
sidered hopeless,  and  unfit  for  operation. 

Destructive  inflammation  of  the  eye  is  much 
more  apt  to  take  place  after  an  operation  per- 
formed upon  persons  advanced  in  life  than  in 
young  subjects,  and  more  particularly  so  in 
those  of  a rheumatic  or  gouty  constitution. 
In  cases  where  the  sensibility  of  the  retina  is 
doubtful,  an  operation  may  be  advised,  the 
patient  being  at  the  same  time  informed  of 
the  exact  state  of  his  case,  and  allowed  to  de- 
cide whether  he  will  rather  submit  to  an  ope- 
ration of  uncertain  success,  or  remain  in  con- 
tinued blindness. 

§ 10.  Treatment  of  Cataract. 

It  may  be  laid  down  as  a well  established 
principle,  that  cataract  is  quite  incurable  by 
any  external  application,  or  internal  remedy, 
with  which  we  are  at  present  acquainted. 
Cataract  causes  blindness  by  intercepting  and 
preventing  the  passage  of  the  light  to  the 
retina,  the  other  parts  of  the  eye  being  entire. 
But  as  the  crystalline  lens  and  its  capsule 
are  not  indispensable  to  distinct  vision,  they 
may  be  removed  from  the  axis  of  the  eye, 
without  the  sensibility  or  usefulness  of  the 
organ  being  impaired.  The  removal  of  these 
parts,  therefore,  when  they  become  opaque, 
cither  from  the  axis  of  vision  or  out  of  the 
eye  altogether,  becomes  desirable  for  the 
restoration  of  sight.  Accordingly  several 
surgical  operations  are  practised  for  the  re- 
moval of  cataracts,  by  which  the  patient  is 
restored  to  sight. 

A spontaneous  cure  of  cataract  by  absorp- 
tion may  be  said  to  take  place  in  those  spurious 
or  adventitious  forms  of  the  complaiut,  which 
arise  from  recent  inflammatory  effusions  on 
the  surface  of  the  capsule  of  the  lens.  This 
may  also  happen  in  cases  of  cataract  from  in- 
jury where  the  capsule  has  been  ruptured, 
so  that  solution  and  absorption  of  the  lens 
take  place  by  the  agency  of  the  aqueous 
humour.  By  a blow  upon  the  eye  likewise, 
an  opaque  lens  and  its  capsule  may  be  de- 
tached from  their  connexions,  and  removed 
from  the  axis  of  vision.  In  other  more  rare 
cases,  where  the  lens  has  become  detached 
from  its  connexions,  in  consequence  of  dis- 
organization of  the  vitreous  humour,  and  has 
fallen  from  the  axis  of  vision  a spontaneous 
cure  has  also  happened.  M.  Boyer  mentions 
an  interesting  case  of  a gentleman,  who,  after 
twenty-five  years  blindness,  his  eye  having 
been  considered  unfit  for  operation,  suddenly 
had  his  sight  restored  when  walking  along  the 
street,  the  detachment  of  the  lens  above  de- 
scribed having  taken  place  at  its  upper  half, 
by  which  it  waved  to  and  fro  in  the  eye  *. 

• Msilad.  Chirurg.  vol.  v.  p.  509. 


All  operations  for  cataract  have  for  their 
object,  the  removal  of  the  opaque  body,  whether 
consisting  of  capsule  or  lens  ; but  even  if  the 
crystalline  lens  be  transparent,  it  also  must 
be  removed ; for  it  would  immediately  become 
opaque  after  any  operation  upon  its  capsule. 

Cataracts  may  be  removed  from  the  axis  of 
the  eye  in  three  different  ways  : 1st.  They 
may  be  depressed  or  removed  from  their  situa- 
tion into  the  vitreous  humour, — an  operation 
which  is  termed  couching,  or  the  depression  of 
cataract.  2d.  The  cataract  may  be  lacerated 
and  broken  to  pieces,  in  order  to  cause  it  to 
be  acted  upon  by  the  aqueous  humour,  by 
which  its  solution  and  final  absorption  are  ac- 
complished. This  is  termed  the  removal  of 
cataract  by  solution  or  by  absorption.  3d . Cata- 
racts may  be  extracted  or  completely  removed 
from  the  eye,  and  hence  this  is  termed  the 
removal  of  cataract  by  extraction. 

Each  of  these  operations  for  the  removal 
of  cataracts  may  be  performed  in  various  ways, 
and  by  different  instruments,  each  of  which 
have,  at  different  times,  had  their  several  advo- 
cates and  opponents.  When  properly  per- 
formed, and  under  favourable  circumstances, 
each  of  them  may  be  equally  successful  in 
effecting  a cure  ; but  they  are  not  equally  well 
suited  to  every  case.  The  operation  best 
adapted  to  one  class  of  cases,  may  be  quite 
inadmissible  in  another.  The  operation  by 
absorption,  for  example,  is  the  best  suited  to 
cases  of  soft  or  fluid  cataracts  ; while,  in  such 
cases,  the  operations  of  couching  and  extrac- 
tion are  quite  inadmissible.  Hard  cataracts 
may  be  removed  either  by  depression  or  ex- 
traction, though  not  by  absorption  ; but  there 
may  be  circumstances  attending  individual 
cases,  which  may  make  one  of  these  opera- 
tions inapplicable,  and  cause  the  other  to  be 
preferred. 

Cataracts  can  be  properly  treated,  there- 
fore, only  by  the  judicious  and  proper  se- 
lection of  that  operation  which  is  known  to  be 
best  adapted  to  the  nature  and  circumstances 
of  each  individual  case.  Thus  a complete 
knowledge  of  the  different  operations  for  cata- 
ract, and  the  adaptation  of  them  to  individual 
cases,  becomes  indispensable  to  every  one 
who  would  practise  properly  this  branch  of 
surgery. 

Before  proceeding  to  describe  the  various 
operations  for  the  removal  of  cataracts  we 
shall  make  a few  remarks  on  the  preliminary 
questions  which  occur  after  having  ascertained 
the  nature  of  the  case  and  kind  of  cataract 
which  is  present. 

$11.  Remarks  on  Preliminary  Questions 

REGARDING  THE  TREATMENT  OF  CATARACT. 

1.  Should  an  operation  be  performed  if  one 
eye  only  is  affected? — When  both  eyes  are 
affected  with  cataract,  it  is  the  common  prac- 
tice of  operators  to  perform  an  operation  either 
upon  both,  at  the  same  time,  or  upon  one  at 
first,  and  the  other  afterwards.  It  may  there- 
fore be  thought  remarkable  that  there  should 
be  any  question  or  difficulty  as  to  the  pro- 
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priety  of  operating  when  only  one  eye  is  af- 
fected ; for  this  circumstance,  however,  the 
diff  erence  as  to  the  focal  point  of  vision,  caused 
by  the  removal  of  the  lens,  affords  some  ex- 
planation. If  the  lens  has  been  removed  from 
one  eye,  while  it  remains  in  the  other,  the 
focus  of  vision  becomes  very  different  in  the 
two  eyes  ; the  eye  from  which  the  lens  has 
been  removed,  requiring  the  use  of  a convex 
glass  to  make  up  the  deficiency,  in  order  to 
restore  its  former  refracting  power.  The  most 
common  rule  of  practice  has  been  only  to 
operate  in  cases  of  spontaneous  cataract  after 
both  eyes  became  affected.  It  has  been  al- 
leged by  some1,  that  the  removal  of  a cataract 
from  one  eye  prevents  the  disease  in  the 
other ; and  when  it  has  commenced  in  the 
other,  has  the  effect  of  arresting  the  progress 
of  the  opacity.  This  has,  however,  not  been 
confirmed  by  the  observation  of  others,  and 
we  very  frequently  see  one  eye  affected  with 
cataract  for  a long  period  of  years  without 
the  other  becoming  affected. 

In  the  cataracts  of  young  persons,  which 
are  in  general  easily  removed  by  a slight 
operation,  and  particularly  in  females,  where  it 
is  often  an  object  to  remove  the  deformity,  we 
conceive  there  can  be  little  doubt  as  to  the 
propriety  of  performing  an  operation 2.  After  a 
successful  operation  in  such  cases,  though  the 
focus  of  sight  may  not  correspond  with  that 
of  the  other,  yet  deformity  is  removed,  and 
the  sound  eye  is  much  assisted  by  the  vision 
of  the  other  being  restored.  But  by  the 
proper  adaptation  of  glasses  the  vision  of  both 
may  be  made  to  correspond  in  seeing  minute 
as  well  as  distant  objects. 

As  to  operating  upon  elderly  persons  where 
one  eye  only  is  affected  with  cataract,  the 
case  being  somewhat  different,  requires  to  be 
considered  in  another  light.  Inflammation 
being  more  likely  to  supervene  after  an  ope- 
ration on  an  elderly  than  a young  person, 
this  may  affect  the  other  eye,  and  do  mate- 
rial injury  to  it.  The  restored  vision,  also, 
not  corresponding  with  that  of  the  sound 
eye,  and  the  material  injury  to  the  general 
health,  which  is  sometimes  occasioned  by  the 
after  treatment,  are  reasons  which  render  it  a 
well  founded  general  rule,  not  to  operate 
upon  one  eye  till  the  patient  has  become 
deprived  of  useful  vision  with  both. 

From  this  last  general  rule,  however,  there 
may  be  cases  of  exception  ; as  where  the 
patient  is  not  very  far  advanced  in  life,  and 
where  he  is  anxious  to  have  the  cataract  re- 
moved. For,  by  the  continued  exclusion  of 
the  light  from  the  retina,  this  nervous  expan- 
sion not  only  loses  its  vigour  and  sensibility, 

' Himly,  Beer. 

2 It  may  be  mentioned  as  further  evidence  of  the 
necessity  of  operating  on  young  persons  when  the  cata- 
ract exists  only  in  one  eye,  that  if  the  disease  be  al- 
lowed to  continue,  it  is  likely  to  occasion  squinting,  and 
to  become  converted  into  that  form  of  capsular  disease 
which  is  considered  by  all  writers  on  the  subject  to  be 
so  difficult  of  management.  This  point  has  been  fully 
treated  by  Mr.  Middlemore  in  a paper  published  in  the 
Med.  Gaz.  for  August  1,  1840. 


but  the  individual  also  loses  the  power  of 
directing  his  eye  to  particular  objects.  Be- 
sides, cataract  might,  and  very  probably  will, 
affect  the  other  eye  of  the  individual  at  a 
subsequent  period  ; and  possibly  at  such  an 
advanced  age,  that  it  would  both  be  extremely 
inconvenient  and  hurtful  to  his  general  health 
to  perform  an  operation  upon  either  eye.  In 
such  cases,  if  one  eye  had  been  operated  on 
at  an  earlier  period,  the  patient  could  not 
have  been  reduced  to  this  predicament. 

2.  When  is  the  proper  time  for  performing  an 

operation  ? 

Regarding  this  question  there  is  no  room 
either  for  doubt  or  difficulty  ; and,  accord- 
ingly, it  is  quite  an  established  rule  of  prac- 
tice, never  to  operate  on  an  eye  affected  with 
cataract  till  the  patient  has  been  deprived  of 
all  useful  vision  with  the  eye  affected.  Pre- 
viously to  this  it  would  be  improper,  as  the 
patient  might  be  deprived  of  the  vision  he 
had  by  the  operation  being  unsuccessful.  Any 
degree  of  vision,  therefore,  however  little, 
would  be  better  than  the  risk  of  an  unsuc- 
cessful operation  ; more  especially  if  the  other 
eye  is  irrecoverably  blind. 

3.  Shou/d  both  eyes , when  equally  affected  with 

cataract,  be  operated  on  at  one  and  the  same 

time  ; or  should  one  be  operated  on  first,  and 

the  other  at  a subsequent  period  f 

Upon  this  question  there  has  been  a con- 
siderable difference  of  opinion.  Some  sur- 
geons recommend  operating  on  both  eyes  in 
all  such  cases,  and  whatever  operation  may  be 
adopted ; while  others  operate  on  both  eyes 
at  once  when  they  operate  with  the  needle  ; 
but  on  one  eye  only  when  they  operate  by 
extraction.  A third,  and  more  cautious  class 
of  operators  recommend,  that  in  all  cases  only 
one  eye  should  be  operated  on  at  once. 

Probably  the  middle  course,  which  is 
adopted  by  those  who  operate  on  both  eyes, 
if  the  needle  is  employed,  and  on  one  only  by 
extraction,  is  the  best  rule  which  can  be 
followed.  But  though  we  conceive  that  it 
would  be  placing  the  sight  of  the  patient  in 
unnecessary  hazard  to  perform  extraction  on 
both  eyes  at  the  same  time,  which  would  not 
in  general  be  the  case  when  operations  are 
performed  with  a needle,  yet  there  may  be 
cases  in  which  it  would  be  better  to  operate 
only  on  one  at  a time.  As  for  example,  in 
an  individual  of  an  inflammatory  diathesis, 
which  not  having  been  anticipated,  might  be 
discovered  too  late  for  saving  even  one  of  his 
eyes  ; whereas,  if  one  only  had  been  operated 
on  at  first,  its  loss  would  lead  the  surgeon  to 
the  most  effectual  precautionary  measures 
against  inflammation  before  operating  on  the 
second.  In  cases  of  the  lower  orders,  too, 
when  not  treated  in  a public  hospital,  the 
individuals  are  liable  to  the  injurious  con- 
sequences of  mismanagement,  and  the  em- 
ployment of  improper  stimuli  over  which  the 
medical  attendant  has  little  control : it  would 
be  better  to  operate  only  upon  one  eye  than 
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on  both  at  the  same  time.  The  chief  reason 
for  operating  on  both  at  once,  seems  to  be 
the  advantages  derived  from  saving  time  and 
anxiety  to  the  patients,  and  preventing  the 
necessity  of  farther  weakening  the  consti- 
tution by  a second  application  of  the  neces- 
sary antiphlogistic  treatment.  The  strength 
of  these  arguments  must  be  considered  when 
applied  to  individual  cases  which  come  before 
the  practitioner. 

In  cases  of  congenital  cataracts  operations 
may  in  general  be  performed  on  both  eyes  with 
safety,  when  the  patients  are  young,  and  under 
proper  management,  even  at  the  age  of  only 
two  or  three  months.  The  period  of  teething 
forsuch  operations,  however,  should  be  avoided. 

There  is  an  advantage  in  some  cases  derived 
from  our  operating  upon  one  eye  only  at  first, 
in  consequence  of  our  acquiring  by  it  certain 
information  both  regarding  the  nature  of  the 
cataract,  the  constitution  of  the  patient,  and  the 
effect  of  the  operation  performed  ; which  may 
be  highly  useful  to  us  in  selecting  the  opera- 
tion and  conducting  the  cure  of  the  other  eye. 

4.  Should  the  patient  undergo  any  particular 

preparation,  before  undergoing  an  operation 

for  cataract  ? 

The  effect  of  an  operation  most  to  be 
guarded  against,  is  inflammation  of  the  eye, 
from  the  wound  it  must  necessarily  receive. 
A more  than  ordinary  disposition  to  inflam- 
matory action  in  the  system,  therefore,  is  to 
be  carefully  obviated  before  the  operation. 
If  the  patient  is  of  a full  and  plethoric  consti- 
tution, and  more  particularly  when  of  intem- 
perate habits,  an  antiphlogistic  regimen,  pre- 
ceded by  bleeding  and  purging,  requires  to 
be  enforced  for  several  weeks  or  months. 
The  necessity  for  this,  and  the  good  effects 
which  result  from  a spare  and  anti-plethoric 
state  of  the  system,  are  strongly  illustrated 
by  the  two  cases,  already  mentioned  in  sec- 
tion ninth.  These,  no  doubt,  are  extreme 
cases,  selected  for  the  sake  of  contrast ; but 
others,  followed  by  similar  results,  though  in 
a less  degree,  are  not  uncommon.  It  may 
also  be  remarked  that,  in  individuals  strongly 
disposed  to  inflammation,  it  is  not  material 
what  operation  is  adopted  ; for  the  inflamma- 
tion following  operations  with  the  needle, 
proves  sometimes  as  violent  and  destructive 
as  that  subsequent  to  extraction. 

But  where  the  patient  is  in  good  health, 
of  moderate  fulness,  and  of  temperate  habits, 
no  preparation  is  required,  farther  than  a mo- 
derate diet  for  a short  time  previously,  and 
some  purgative  medicine  on  the  day  before 
the  operation. 

From  symptoms  of  fulness  of  blood  about 
the  head,  or  the  patient  being  of  a full  and 
plethoric  habit,  it  may  be  necessary,  in  some 
cases,  to  subject  the  patient  to  a moderate 
bleeding  before  the  operation.  If  there  is  any 
derangement  of  the  digestive  organs,  as  indi- 
cated by  foulness  of  tongue,  and  other  sym- 
ptoms, this  state  must  be  corrected  by  proper 
remedies  before  the  patient  is  operated  on. 


Individuals  affected  with  or  liable  to  ca- 
tarrhal, rheumatic,  gouty,  or  other  inflamma- 
tory diseases,  should  not  be  operated  on  in 
spring  when  this  can  be  avoided,  as  an  attack 
of  any  of  these  might  aggravate  inflammation 
of  the  eye,  and  prevent  the  success  of  an 
operation1.  Persons  otherwise  healthy,  and 
not  subject  to  the  diseases  above  mentioned, 
may  be  operated  on  at  any  season. 

5.  At  what  age  should  those  affected  with 
Congenital  Cataract  be  operated  on  ? 

This  question  has  been  decided  by  the 
profession,  that  they  should  be  operated  on 
during  infancy.  The  eyes  of  children  affected 
with  congenital  cataract,  acquire  a rolling 
tremulous  motion,  which  is  either  obviated 
or  prevented  by  an  early  operation.  In  1811, 
the  late  Mr.  Gibson  of  Manchester  communi- 
cated to  the  public2  his  experience  in  the 
use  of  the  couching  needle  in  infants,  after 
having  fully  ascertained  that  the  age  of  five 
or  six  months  is  more  favourable  for  operating 
than  that  of  two  years  or  any  subsequent  age. 
The  late  Mr.  Saunders,  of  London,  also,  by 
experience  and  accurate  observation  greatly 
extended  our  knowledge  of  this  subject. 
He  came  to  the  conclusion,  that  the  most 
favourable  time  for  operating,  is  when  the 
child  is  between  18  months  and  4 years  of  age. 
He  found  that  after  this  age  the  rolling 
motion  of  the  eyes  became  more  inveterate 
and  inconvenient  to  the  patient,  and  that  the 
retina  faded  in  power  for  want  of  use3.  Mr. 
Tyrrell  thinks  the  operation  should  not  be 
delayed  beyond  the  third  month. 

$ 12.  Operations  for  the  Removal  of 
Cataract. 

It  has  been  already  remarked,  that  opera- 
tions of  three  kinds  are  practised  for  the 
removal  of  cataracts  ; viz.  those  having  for 
their  object  or  principle  the  depression  of  the 
lens  from  the  axis  of  vision,  the  extraction  of 
the  lens,  and  the  removal  of  the  lens  by  solu- 
tion and  absorption. 

Before  proceeding  to  describe  particularly 
these  operations,  it  will  be  proper  to  make  a 
few  remarks  upon  the  position  and  duties  of 
the  patient,  the  operator,  and  his  assistant  ; 
for  upon  the  proper  conduct  of  each  of  these 
the  success  of  operations  greatly  depends. 
The  want  of  composure  and  steadiness  on  the 
part  of  the  patient,  the  ignorance  or  awk- 
wardness of  an  assistant,  may  in  an  instant 
have  the  effect  of  defeating  the  success  of  the 
most  dexterous  operator. 

The  patient  may  be  either  seated  upon  a 
chair  or  stool,  of  the  height  most  convenient 
for  the  surgeon,  or  he  may  be  laid  horizon- 
tally upon  a couch.  When  seated  upon  a 
chair,  the  operator  sits  or  stands  before  the 
patient,  when  operating  upon  the  left  eye  ; 

' Mr.  Mitldlemore  suggests  that  before  operating  by 
extraction  on  a gouty  person,  an  issue  should  be  placed 
in  one  or  both  arms,  v.  ii.  p.  120. 

2 Ed.  Med.  Surg.  Journ.  vol.  vii.  m 394,  1811. 

3 Sec  bis  Treatise,  edited  by  Dr.  Farrc,  pages  17.5, 
176.  London,  1811. 
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but  if  operating  upon  the  right,  he  recpiires 
to  stand  behind  the  patient,  if  he  is  not  ambi- 
dexter. If  the  patient  reclines,  the  surgeon 
sits  or  stands  by  his  side  when  he  operates 
upon  the  left  eye  ; and  stands  at  the  back  of 
his  head  when  operating  upon  the  right, 
unless,  as  in  the  preceding  case,  he  is  to 
operate  with  his  left  hand,  when  he  will  stand 
on  the  right  side  of  the  patient. 

The  patient  must  be  cautious  to  keep  his 
eye  as  steady  as  possible,  but  to  do  so  without 
straining.  All  that  is  wanted  is,  to  keep  the 
eye  at  rest,  and'  avoid  moving  it  ; if  much 
effort  is  made  by  the  patient  to  keep  the  eye 
steady  he  may  make  injurious  pressure  upon 
it  with  the  muscles.  He  requires  to  be  cau- 
tioned also  against  suddenly  raising  his  hands 
when  they  are  not  held  by  assistants. 

Some  operators  have  recommended,  when 
performing  an  operation  for  cataract,  that  the 
other  eye,  if  it  has  any  vision,  should  be  closed 
to  exclude  the  light ; while  others  are  of  opi- 
nion, that  exercising  the  sight  of  the  other 
eye  in  directing  it  to  some  particular  object, 
or  to  the  face  of  the  operator,  is  the  best 
mode  of  keeping  the  eye  operated  on  steady. 
It  is  not  of  much  consequence  which  of  these 
is  adopted.  When  the  patient  retains  a con- 
siderable degree  of  vision  in  the  eye  which  is 
not  to  be  operated  upon,  it  may  either  be  tied 
up  or  left  uncovered  during  the  operation. 
There  can  be  no  harm  in  leaving  the  eye 
uncovered,  and  it  is  attended  with  this  advan- 
tage, that  it  enables  the  patient  to  direct  the 
eye  to  be  operated  upon  to  some  fixed  object, 
by  which  it  is  steadied  and  placed  in  a proper 
position  at  the  commencement  of  the  opera- 
tion. This  might  be  accomplished  were  the 
other  eye  tied  up,  but  in  many  cases  not  so 
well. 

The  duty  of  the  assistant  is  to  hold  the 
head  of  the  patient  steady,  and  prevent  it 
from  moving,  as  well  as  to  hold  one  of  the 
eyelids  open,  by  pressing  it  with  the  points  of 
one  or  two  fingers  of  one  hand  to  the  margin 
of  the  orbit.  In  doing  so,  however,  he  should 
be  careful  to  make  no  pressure  upon  the  eye- 
ball with  a view  to  steady  it,  as  this  must  only 
be  done  by  the  operator  himself  The  other 
hand  of  the  assistant  is  to  be  employed  in 
keeping  the  head  of  the  patient  steady.  The 
operator  himself  is  to  keep  the  other  eyelid 
of  the  patient  open  with  the  two  first  fingers 
of  the  hand  not  employed  in  operating.  In 
doing  this  his  fingers  are  also  to  be  employed 
in  keeping  the  eyeball  steady,  by  a degree  of 
pressure  regulated  according  to  circumstances. 

Various  kinds  of  specula,  hooks,  &c.  were 
formerly  employed  in  keeping  the  eyelids  open 
and  fixing  the  eyeball : these  have  now  been 
almost  entirely  laid  aside  ; the  points  of  the 
fingers  being  found  infinitely  preferable.  Some 
very  dexterous  operators,  indeed,  are  even  in 
the  habit  of  performing  operations  for  cata- 
ract without  any  assistant,  by  simply  employ- 
ing the  fingers  of  the  hand  not  employed  in 
operating,  to  keep  the  eyelids  and  eyeball  in 
their  proper  position. 


The  operations  for  the  removal  of  cataract 
have  undergone  many  changes,  both  as  to  the 
different  modes  of  accomplishing  them,  and 
the  instruments  employed.  They  may  now 
be  considered  to  have  attained  a very  high 
degree  of  perfection  in  these  respects.  No 
one  of  these  operations  can  by  any  general 
rule  be  adopted  for  all  cases  ; for  it  will  bo 
afterwards  seen  that  each  of  them  has  its 
advantages  and  disadvantages  in  particular 
cases  ; so  that  the  operation  requires  to  be 
selected  and  performed  according  to  the  na- 
ture of  the  case.  The  success  of  operations 
for  cataract  depends  not  more  on  the  dexte- 
rity with  which  it  is  accomplished,  than  in 
preventing  subsequent  inflammation  of  the 
eye.  It  is,  therefore,  of  great  importance, 
before  proceeding  to  perform  an  operation 
for  cataract,  to  ascertain  particularly  the  state 
of  the  patient’s  general  health,  and  his  liability 
to  inflamnlatory  disease. 

It  is  impossible  to  form  a comparative  esti- 
mate of  the  success  of  the  different  operations 
for  cataracts  : — 1st.  Because  individual  ope- 
rators may  not  perform  each  of  the  operations 
equally  well.  2d.  Each  of  the  operations  has 
its  peculiar  dangers,  which  may  unfortunately 
happen  more  frequently  in  the  hands  of  one 
than  another,  even  although  equally  dex- 
terous. 3d.  Because  cataracts  vary  so  much 
in  their  nature  in  different  cases.  4th.  Be- 
cause of  the  different  circumstances  of  pa- 
tients as  to  age,  sex,  constitution,  habits, 
general  health,  &c.  5th.  Because  one  ope- 
ration is  the  most  suitable  for  some  cases, 
while  it  would  be  improper  in  others.  6th. 
Because  of  the  complications  and  unfavoura- 
ble concomitant  circumstances  which  occur  in 
almost  every  case,  but  presenting  themselves 
in  almost  endless  variety  and  modifications, 
without  forbidding  the  performance  of  an  ope- 
ration l. 

The  proper  treatment  of  cataract,  therefore, 
will  depend  on  the  proper  selection  of  the 
operation  most  suited  to  the  particular  case, 
its  successful  accomplishment,  and  the  pre- 
vention of  inflammation. 

$ 13.  First  Operation  for  the  Removal 

of  Cataract,  Displacement,  Depression, 

Couching,  and  Reclination. 

The  depression  or  couching  of  the  cataract 
by  displacing  it  from  its  natural  situation  into 
the  lower  part  of  the  vitreous  humour  where 
it  is  removed  from  the  axis  of  vision,  is  the 
first  operation  which  was  performed  for  this 
disease. 

The  description  of  Celsus  is  the  first  which 
we  have  of  the  operation  of  couching  the 
cataract,  and  his  directions  are  nearly  as  per- 
fect as  those  which  can  be  given,  even  with 
the  addition  of  the  subsequent  experience 
since  his  time.  The  Hindoo  native  Indians 

1 Estimating  the  success  of  different  operations  by 
the  comparative  success  of  those  operators  who  have 
published  their  experience  is  very  fallacious,  as  many 
of  the  greatest  operators  have  never  published  the 
result  of  their  practice. 
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also  appear  to  have  practised  an  operation  for 
the  removal  of  cataract,  probably  from  an 
earlier  period  than  the  time  of  Celsus,  but  no 
account  of  this  operation  was  published  till  a 
very  late  period  by  Dr.  Scott  in  the  Journal 
of  Science  and  Arts,  No.  3. 

Several  distinct  modifications  of  this  opera- 
tion require  to  be  described  ; viz.  1.  Simple 
depression  of  the  lens  and  capsule  by  a needle, 
introduced  through  the  sclerotica  or  through 
the  cornea.  2.  Depression  of  the  lens  with 
laceration  of  its  capsule,  &c.  3.  Reclination 

of  the  lens.  Each  of  these  operations  may  be 
performed  by  introducing  the  instrument  for 
the  purpose  either  through  the  sclerotica  and 
behind  the  iris,  or  through  the  cornea  and 
anterior  to  it. 

The  different  operations  for  the  displace- 
ment of  the  cataract,  are  performed  by  means 
of  a small  pointed  instrument  called  a couch- 
ing or  cataract  needle. 

The  cataract  needles  now  in  use  are  few  in 
number,  and  of  simple  construction.  Dr. 
Ammon  of  Gottingen,  however,  in  a small 
work  on  the  operations  for  cataract,  has  pub- 
lished a plate  containing  77  figures  of  needles ; 
these,  for  the  most  part,  differ  from  each 
other,  though  they  may  be  said  to  have  a 
general  resemblance.  He  has  commenced 
with  that  of  Celsus,  and  delineates  the  dif- 
ferent needles  of  subsequent  distinguished 
operators  of  different  countries  down  to  that 
of  Pott  and  Hey  in  England.  It  is  unneces- 
sary, and  would  serve  no  useful  purpose  to 
enter  minutely  into  a detailed  account  of  all 
these  needles.  We  shall  confine  ourselves  to 
a description  of  the  needles  of  Beer,  Scarpa, 
and  Buchhorn,  the  whole  of  the  others  being 
almost  entirely  laid  aside.  These  needles 
have  nearly  the  same  properties,  except  that 
one  is  straight  at  its  point,  whereas  the  other 
two  have  different  degrees  of  curvature.  Each 
of  them  is  a little  more  than  an  inch  in  length, 
flattened  and  lance-shaped  near  the  point,  with 
sharp  cutting  edges.  (See  figs.  15,  16.)  With 
these  needles  almost  every  useful  object  can 
be  attained  ; and  the  other  needles,  which 
have  been  invented  and  used  for  similar  pur- 
poses, may  be  said  to  possess  the  same  pro- 
perties with  slight  modifications.  The  first  is 
the  straight  lance-pointed  needle  of  Professor 
Beer,  fig.  15.  This  needle,  like  the  others, 
is  a little  more  than  an  inch  in  length,  and 
fixed  in  a handle.  Its  thickness  is  about  5'5 
part  of  an  inch,  tapering  from  the  handle  to 
the  point,  where  it  becomes  flattened,  sharp- 
edged,  and  pointed.  This  needle  may  be 
used  for  any  of  the  operations  for  cataract 
which  can  be  performed  by  a needle.  The 
second  is  the  curved  needle  of  Scarpa,  fig.  16. 
It  is  of  the  same  dimensions  as  the  preceding, 
but  is  curved  at  its  point  to  the  extent  seen 
in  the  plate,  and  the  curved  part  at  its  point 
being  of  a triangular  form,  instead  of  being 
either  round  or  flat.  This  needle  is  used 
chiefly  for  the  depression  of  the  lens  and 
tearing  of  its  capsule,  for  which  purposes  it  is 
well  adapted.  The  needle  of  Buchhorn  is 


similar  to  that  of  Scarpa,  but  more  flattened 
and  less  curved  at  its  point.  It  has  been  in- 
vented and  employed  chiefly  for  the  breaking 
to  pieces  of  the  lens  in  the  operation  through 
the  cornea,  called  Ker atony  sms. 

The  handles  of  the  needles  are  made  of 
wood  or  ivory,  and  marked  on  the  two  sides, 
corresponding  to  the  sharp  edges  of  the  .point. 
The  handles  are  generally  about  four  inches 
long,  and  eight-sided. 

The  figures  here  introduced  represent  these 
needles  of  the  ordinary  size,  but  in  the  cases 
of  children  they  should  be  smaller.  Some  sur- 
geons have  recommended  needles  of  a much 
smaller  size,  particularly  in  diameter  ; and  Dr. 
Jacob  of  Dublin  has  recommended  small  curved 
needles  made  of  small  round  common  sewing 
needles  in  preference  to  any  other.  Fig.  1 7. 
By  using  very  fine  needles  it  is  doubtful 
whether  any  advantage  is  gained,  and  in  some 
cases  sufficient  power  cannot  be  exerted  with 
them  to  tear  open  or  depress  the  lens. 

When  needles  are  made  fiat  near  to  their 
points,  the  sides  of  the  flat  part  should 
have  a sharp  cutting  edge  like  a lancet,  in 
order  that  it  may  easily  penetrate  through 
the  coats  of  the  eye  ; but  the  length  of  this 
flattened  part  should  not  be  more  than  g of  an 
inch,  so  that  the  needle  may  be  easily  turned 
round  when  in  the  eye. 

There  are  two  modes  of  couching  or  de- 
pressing the  lens,  viz.  the  partial  and  the 
complete  displacement  of  it.  The  former  is 
called  reclination  of  the  lens,  see  fig.  22,  b, 
the  other  depression  of  it,  see  fig.  22,  c.  Both 
of  these  operations,  or  different  degrees  of 
displacement,  may  be  performed  by  introduc- 
ing the  needle  either  through  the  cornea 
anteriorly  to  the  iris,  or  through  the  sclero- 
tica posterior  to  it.  See  fig.  21.  But  as  in 
each  of  them  the  laceration  of  the  vitreous 
humour,  where  it  is  to  receive  the  lens  imbed- 
ded into  it,  is  essential  to  the  permanent  dis- 
placement of  the  cataract,  this  can  be  much 
better  accomplished  by  the  needle  when  it  is 
introduced  into  the  eye  through  the  sclerotic 
coat,  and  behind  the  iris,  than  before  it. 

Previously  to  any  operation  for  cataract 
with  the  needle,  the  pupil  is  to  be  dilated  by 
extract  of  belladonna,  smeared  over  the  eye- 
brow and  lids  some  hours  before  the  time  of 
operating.  This  gives  the  operator  a great  ad- 
vantage in  seeing  the  operations  of  the  needle 
upon  the  cataract.  The  first  part  or  stage  of 
the  operation  for  the  displacement  of  the  lens, 
is  the  introduction  of  the  needle  through  the 
coats  of  the  eye.  When  the  needle  is  intro- 
duced through  the  cornea,  it  ought  to  be  inser- 
ted at  the  distance  of  a line  and  a half  or  two 
lines  from  the  margin  of  the  cornea.  When  it  is 
introduced  through  the  sclerotic  coat,  it  ought 
to  penetrate  into  the  eye  at  the  distance  of 
one  and  a half  or  two  lines  from  the  margin 
of  the  cornea,  and  it  should  be  made  to  pene- 
trate a little  either  above  or  below  the  trans- 
verse diameter  of  the  eye,  with  its  cutting 
edges  directed  anteriorly  and  posteriorly  to 
avoid  wounding  the  long  ciliary  artery  and 
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ciliary  nerves '.  Injury  of  the  iris  is  also  to 
be  carefully  guarded  against  by  turning  the 
flat  side  of  the  needle  towards  it  whenever  it 
has  penetrated  through  the  coats  of  the  eye. 

These  operations  may  each  be  divided  into 
three  stages.  1st.  The  introduction  of  the 
needle  into  the  eye  ; 2d.  the  displacement  of 
the  cataract ; and  3d.  the  withdrawing  or  re- 
moval of  the  needle  from  the  eye. 

1 . Displacement  or  depression  of  the  Lens  through 

the  Sclerotica. — Couching  and  Reclination. 

This  operation  is  performed  with  one  or 
other  of  the  needles  above  described  ; and  the 
great  object  to  be  kept  in  view  is,  to  displace 
the  lens  and  imbed  it  in  the  vitreous  humour, 
so  that  it  will  not  reascend,  and  will  be  out  of 
the  axis  of  vision.  Simply  to  depress  the  lens 
till  it  reaches  below  the  pupil  is  not  a proper 
or  sufficient  displacement  of  it.  This  would 
be  wrong  in  principle,  and  found  unsuccessful 
in  practice. 

The  needle  is  to  be  held  like  a writing- 
pen,  having  one  of  its  cutting  edges  directed 
towards  the  cornea,  the  other  towards  the 
posterior  part  of  the  eye.  When  the  eye  has 
become  steady,  it  is  to  be  retained  in  its  posi- 
tion by  gentle  pressure  made  upon  it  with  the 
points  of  the  fore  and  middle  fingers,  which 
are  also  employed  in  keeping  the  eyelids  open, 
placing  the  middle  finger  upon  the  lacrymal 
caruncle,  which  prevents  the  eye  from  turning 
in  towards  the  nose.  The  needle  is  now 
to  be  introduced  through  the  conjunctiva, 
sclerotica  and  ciliary  zone  into  the  posterior 
chamber  of  the  aqueous  humour,  at  the  dis- 
tance of  about  a line  and  a half  from  the  mar- 
gin of  the  cornea,  and  having  its  point  directed 
to  the  centre  of  the  vitreous  humour.  When- 
ever it  has  penetrated  through  the  coats  of 
the  eye,  the  needle  is  to  be  turned  a little 
upon  its  axis  till  the  direction  of  the  cutting 
edges  is  changed  to  that  of  upwards  and 
downwards,  parallel  to  the  flat  surface  of  the 
iris.  By  this  movement  the  risk  of  cutting 
the  iris  with  the  needle  is  avoided.  Fig.  21 
represents  the  needle  introduced  through  the 
coats  of  the  eye,  with  its  point  advanced  to 
the  front  of  the  lens. 

If  the  needle  is  introduced  at  a greater  dis- 
tance from  the  margin  of  the  cornea  than 
above  specified,  the  retina  will  be  in  danger 
of  being  wounded  ; if,  on  the  other  hand,  it 
be  introduced  nearer  to  the  cornea,  the  ciliary 
processes  and  iris  may  be  injured. 

1 The  direction  to  introduce  the  needle  either 
above  or  below  the  transverse  diameter  of  the  eye  is 
that  which  is  almost  universally  given  ; but  if  the 
description  of  the  long  ciliary  arteries  by  Mr.  Wharton 
Jones,  viz.  that  they  run  “ in  the  direction  of  the 
equator  of  the  eyeball,  sometimes,  however,  a little 
higher,  sometimes  a little  lower,”  and  that  “ at  about 
a quarter  of  an  inch  from  the  iris  they  divide  at  an 
acute  angle  each  into  two  branches,  an  upper  and  a 
lower*,”  be  correct,  it  is  obvious  that  the  surest  way 
to  avoid  the  branches  of  the  artery  is,  as  Dr.  Mackenzie 
directs,  to  enter  the  needle  exactly  in  the  equator  of 
the  eve. — Ed. 

* Mackenzie  on  the  Eye,  3d  cd.  p.  xxv. 


Whenever  the  needle,  introduced  as  above, 
has  penetrated  to  the  depth  of  about  j of  an 
inch,  or  as  soon  as  its  lance-shaped  part  has 
reached  the  centre  of  the  lens,  the  first  stage 
of  the  operation  may  be  said  to  be  com- 
pleted. 

Second  stage — This  stage,  or  the  displace- 
ment of  the  lens,  is  effected  after  pushing  the 
needle  gently  onwards  into  the  posterior 
chamber  of  the  aqueous  humour,  between  the 
iris  and  lens,  so  that  its  point  becomes  visible 
in  the  pupil.  In  doing  this,  if  the  needle 
employed  has  a curved  point,  its  convex  part 
should  be  turned  towards  the  iris,  its  concave 
part  towards  the  lens,  by  which  injury  to  the 
iris  by  the  point  of  the  needle  will  be  pre- 
vented. The  point  of  the  needle  is  now  to 
be  placed  upon  the  upper  and  anterior  part  of 
the  cataract  by  depressing  its  handle.  When 
the  point  of  the  needle  has  been  placed  on 
the  proper  part  of  the  lens,  the  handle  of  it  is 
to  be  moved  upwards  and  forwards,  by  which 
the  lens  will  be  depressed  into  the  vitreous 
humour,  downwards,  backwards,  and  towards 
the  temporal  side  of  the  eye,  nearly  to  the 
place  between  the  insertions  of  the  abductor 
and  depressor  muscles,  and  having  its  flat  side 
laid  towards  the  lower  side  of  the  eye.  The 
situation  of  the  lens,  when  so  depressed,  is 
shown  in  figure  22,  c,  as  removed  from  its 
natural  situation  at  a. 

When  the  handle  of  the  instrument  has 
been  elevated  somewhat  above  the  horizontal, 
the  cataract  has  been  sufficiently  depressed. 
If  the  depression  was  carried  farther,  the  re- 
tina and  choroid  coat  might  be  injured,  and 
blindness  from  this  cause  produced. 

In  performing  this  part  of  the  operation,  it 
is  necessary  that  the  lens  be  introduced  into 
a breach  of  the  vitreous  humour,  formed 
either  by  the  lens  itself  pressed  into  it,  or  by 
the  needle  before  depressing  the  lens.  If  the 
lens  is  not  imbedded  in  a breach  of  the  vitre- 
ous humour,  and  is  only  depressed  between 
the  ciliary  zone  and  the  hyaloid  membrane, 
or  between  the  choroid  coat  and  the  retina, 
it  will  either  produce  hurtful  inflammation  of 
the  iris,  retina,  and  choroid  coat,  or  will  re- 
ascend into  its  former  position.  After  the 
lens  is  depressed,  it  should  be  retained  in  its 
new  position  by  keeping  the  point  of  the 
needle  upon  it  for  a short  time,  perhaps  about 
a minute,  a practice  which  has  been  recom- 
mended to  prevent  its  reascending. 

Another  mode  of  performing  this  stage  of 
the  operation  for  the  depression  of  the  lens, 
is  to  introduce  the  needle  to  the  posterior 
part  of  the  lens,  and  make  a transverse  open- 
ing in  the  middle  of  the  posterior  part  of  the 
capsule.  The  point  of  the  needle  is  then 
to  be  carried  over  the  upper  edge  of  the 
lens,  which  may  be  done  without  injuring  the 
ciliary  processes,  on  account  of  the  space 
I have  shown  to  exist  between  them  and 
the  lens,  placed  on  the  upper  and  ante- 
rior part  of  the  lens  reaching  to  the  opposite 
side  of  it,  and  the  lens  depressed  into  the 
vitreous  humour,  through  the  opening  made 


CATARACT. 


in  the  posterior  part  of  its  capsule,  by  moving 
the  handle  of  the  needle  upwards  and  for- 
wards. The  lens  will  then  be  placed  in  the 
vitreous  humour  below  the  axis  of  vision,  and 
having  its  posterior  surface  downwards,  the 
anterior  surface  upwards.  After  this  is  ac- 
complished, the  point  of  the  needle  should  be 
brought  forward  to  lacerate  the  centre  of  the 
anterior  part  of  the  capsule,  if  it  still  remains 
entire,  that  secondary  capsular  cataract  may 
be  prevented,  as  recommended  by  Scarpa. 

Third  stage.  — The  cataract  having  been 
depressed,  the  point  of  the  needle  is  to  be 
elevated,  and  gradually  withdrawn  from  the 
eye  in  the  same  manner  in  which  it  was  intro- 
duced, care  being  taken  to  observe  whether 
or  not  the  lens  rises  again  along  with  the 
needle  before  it  is  withdrawn  from  the  eye, 
in  order  that  if  it  does,  it  may  be  again  de- 
pressed. 

The  removal  of  the  capsule,  as  well  as  the 
lens,  from  the  axis  of  vision,  is  to  be  desired  in 
this  operation,  to  prevent  a secondary  capsular 
cataract  from  supervening.  In  some  cases  it  is 
depressed  along  with  the  lens,  fig.  27.  but  in 
other  cases  it  remains  merely  torn,  fig.  28,  and 
the  remaining  portions  of  it  being  elastic,  be- 
come so  contracted  that  they  do  not  obstruct 
vision.  But  the  point  of  the  needle  may  in  all 
cases  be  turned  towards  thecorneabefore  with- 
drawing it,  and  turned  round  in  the  pupil  upon 
its  axis,  by  which  the  division  of  the  capsule 
will  be  accomplished  if  it  still  remains  in  situ. 

The  reclination,  or  partial  depression  of  the 
lens,  is  performed  precisely  in  a similar  man- 
ner to  the  couching  or  complete  depression 
of  it,  except  that  when  the  point  of  the  needle 
is  placed  upon  the  upper  and  anterior  part  of 
the  lens,  in  order  to  depress  it,  the  handle  of 
the  needle  should  be  elevated  forwards  and 
upwards,  so  that  the  point  of  the  needle  may 
be  pressed  backwards  in  effecting  the  depres- 
sion. By  this  operation  the  anterior  part  of 
the  lens  becomes  the  superior,  and  the  poste- 
rior the  inferior  part.  This  new  position  of 
the  lens  is  shown  in  fig.  22,  b,  having  been 
removed  from  its  natural  situation  a. 

By  this  operation  the  lens  is  placed  below 
the  axis  of  vision,  and  being  imbedded  in  the 
vitreous  humour,  does  not  in  general  rise  from 
this  situation. 

In  performing  these  operations  for  the  dis- 
placement of  the  lens,  care  must  be  taken  not 
to  transfix  or  spit  the  lens  in  introducing  the 
needle  into  the  eye,  by  which  it  would  be  pre- 
maturely displaced,  and  the  motions  of  the 
needle  embarrassed  : from  this  situation  it  is 
necessary  to  disentangle  the  needle  by  being 
partially  withdrawn.  When  the  lens  is  pre- 
maturely loosened  from  its  situation  it  is  very 
difficult  either  to  break  it  up  or  to  depress 
it.  In  depressing  the  lens,  if  the  pupil  is 
pulled  to  one  side  so  as  to  render  it  oval,  the 
lens  will  be  adhering  to  the  iris,  and  must  be 
separated.  If  the  lens  has  been  unexpectedly 
found  to  be  soft,  so  that  the  needle  passes 
through  it  in  place  of  depressing  it,  the  ante- 
rior part  of  the  capsule  is  to  be  freely  lace- 
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rated  to  admit  the  aqueous  humour,  that  the 
lens  may  be  removed  by  absorption. 

2.  Depression  and  Reclination  through  the 
Cornea.  Keratonyxis. 

The  partial  and  complete  displacement  of 
the  lens  above  described  may  be  accomplished 
by  introducing  the  needle  through  the  cornea. 
But  in  this  method  the  operator  does  not 
possess  the  same  command  over  the  cata- 
ract which  he  has  when  the  needle  is  intro- 
duced through  the  sclerotica.  He  cannot 
detach  and  displace  the  lens  so  well,  and  is 
in  greater  danger  of  injuring  the  iris  with  the 
needle.  This  mode  of  operating,  therefore, 
for  the  displacement  of  cataract  is  not  gene- 
rally practised. 

The  reclination  of  the  lens  may  be  per- 
formed by  introducing  the  needle  through  the 
cornea,  which  answers  equally  well  as  if  intro- 
duced through  the  sclerotica.  But  the  risk 
of  inflammation  and  opacity  of  the  cornea  in 
the  situation  of  the  wound,  which  might 
extend  and  interrupt  vision,  forms  a strong 
reason  for  giving  a preference  to  the  intro- 
duction of  the  needle  through  the  sclerotica. 
This  mode  of  operating  through  the  cornea 
has  been  called  Keratonyxis,  and  was  first 
practised  about  the  end  of  the  eighteenth 
century. 

A curved  needle  is  to  be  introduced  through 
the  lower  part  of  the  cornea,  at  the  distance 
of  about  a line  from  its  margin,  and  having  its 
concave  side  directed  upwards,  the  convex 
side  downwards.  It  is  to  be  pushed  quickly 
forwards  till  its  point  reaches  the  cataract ; 
the  convex  part  of  the  needle  being  now 
raised  and  placed  upon  the  anterior  and  upper 
part  of  the  lens,  it  is  to  be  depressed,  by 
raising  the  handle  of  the  instrument. 

The  lens  will  now  be  imbedded  in  the 
vitreous  humour,  and  if  it  should  rise  on  with- 
drawing the  needle  from  it,  the  movement  for 
its  depression  must  be  repeated,  and  the  needle 
retained  upon  it  for  a short  time. 

3.  Depression  of  Cataract  as  practised  by  the 
Native  Indians. 

The  depression  of  cataract  into  the  vitreous 
humour,  by  a mode  peculiar  to  themselves, 
seems  to  have  been  long  practised  by  the  na- 
tive Indians  in  Hindoostan.  These  operators 
have  no  pretensions  to  any  knowledge  of  ana- 
tomy or  surgery  ; they  are  itinerants,  who 
devote  themselves  to  this  operation  solely  ; 
and  their  mode  of  operating  descends  from 
father  to  son. 

This  operation  of  the  native  Indians  con- 
sists in  their  forming  an  opening  through  the 
sclerotica  and  coats  of  the  eye,  at  a small  dis- 
tance from  the  margin  of  the  cornea,  with  the 
point  of  a lancet ; a blunt-pointed  needle,  of 
a triangular  form  at  its  point,  is  then  intro- 
duced, by  which  the  lens  is  depressed  into  a 
breach  of  the  vitreous  humour. 

The  success  w'hich  has  attended  this  opera- 
tion for  the  removal  of  cataract  by  the  native 
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Indians,  appears  to  be  equal  to  that  of  the 
most  experienced  surgeons.  It  is  a rude  ope- 
ration, in  the  performance  of  which  the  differ- 
ent parts  of  the  eye  are  much  more  injured 
than  in  operations  with  the  common  couching 
needle  of  modern  surgery  ; and  the  success 
which  has  attended  it  is,  probably,  not  a little 
owing  to  the  simple  and  abstemious  mode  of 
life  which  is  general  among  the  natives  of  India1 
in  preventing  subsequent  inflammation. 

§ 14.  Removal  of  Cataract  by  Division 
and  Absorption. 

The  removal  of  cataract  by  solution  and 
absorption  is  founded  on  the  fact  of  the  crys- 
talline lens  being  removed  from  the  eye  in 
cases  where  its  capsule  has  been  laid  open,  by 
which  the  lens  is  subjected  to  the  action 
of  the  aqueous  humour. 

In  order  that  the  opaque  lens  be  removed 
by  this  process,  it  is  necessary  that  it  be  freely 
exposed  to  the  action  of  the  aqueous  humour 
by  its  capsule  being  laid  open.  The  process, 
however,  is  much  accelerated  by  the  lens 
being  broken  into  fragments,  and  part  of 
them  placed  in  the  anterior  chamber  ; it  is 
also  quicker  the  softer  the  consistence  of 
the  lens  is.  Hence  it  takes  place  much  more 
quickly  in  young  subjects  than  in  those  ad- 
vanced in  life. 

This  operation  is  performed  by  means  of 
needles  similar  to  those  already  described  for 
the  displacement  of  the  lens.  The  operation 
may  be  performed  by  introducing  the  needle 
either  through  the  sclerotic  behind  the  iris, 
or  through  the  cornea ; the  point  of  the 
needle  being  then  applied  to  the  centre  of 
the  lens,  is  to  be  employed  in  lacerating  and 
cutting  as  much  of  the  anterior  part  of  its 
capsule  as  possible.  The  division  of  the  cap- 
sule, however,  must  neither  be  too  great  on 
the  one  hand,  by  which  the  lens  might  be  dis- 
located, and  pass  into  the  anterior  chamber 
entire,  nor  the  laceration  too  limited,  after 
which  the  wound  on  the  capsule  might  close 
and  adhere  ; so  that  the  aqueous  humour 
would  not  be  admitted  to  the  lens. 

The  intention  of  this  operation  at  first,  is 
simply  to  lacerate  the  anterior  part  of  the 
capsule  without  displacing  the  lens  from  its 
situation.  When  this  is  accomplished,  if  the 
lens  be  very  soft  or  fluid,  it  passes  into  the 
anterior  chamber,  and  renders  the  aqeuous  hu- 
mour turbid  ; it  then  becomes  dissolved  and 
absorbed  with  the  aqueous  humour. 

This  operation  causes  so  little  injury  to  the 
eye,  that  it  may  be  repeated  once,  or  oftener, 
at  intervals  of  two  or  three  weeks. 

By  these  subsequent  operations  the  lens  is 
to  be  broken  into  fragments,  and  part  of  them 
pushed  forwards  into  the  anterior  chamber,  in 
order  that  they  may  be  more  readily  acted 
upon  and  absorbed.  See  fig.  8. 

This  mode  of  removing  cataracts  is  more 
particularly  adapted  for  fluid  and  soft  cata- 

i  See  Transactions  of  Medical  and  Physical  Society 
of  Calcutta,  vol.  ii. 


racts.  In  cases  of  congenital  cataract,  and 
those  of  young  persons  from  injury,  it  is 
also  the  most  suitable.  It  is  a more  slow 
and  gradual  mode  of  removing  a cataract,  so 
that  several  weeks  or  months  may  elapse 
before  vision  is  restored,  and  that  only  after 
three  or  four  repetitions  of  the  operation, 
where  the  cataract  is  of  a firm  consistence  ; 
but  it  is  less  dangerous  to  the  eye,  and  in 
favourable  cases  as  effectual  in  producing  a 
cure  as  any  other  operation. 

When  the  cataract  is  fluid  the  clearness  of 
the  aqueous  humour  and  pupil  will  be  restored 
in  a few  days  after  the  operation.  The  re- 
moval of  the  cataract  in  other  cases  depends 
on  its  degree  of  hardness  and  the  age  of 
the  patient,  as  well  as  the  number  and  situa- 
tion of  the  fragments  into  which  it  is  broken  : 
the  softer  the  cataract  the  more  quickly  is  it 
absorbed.  In  young  persons,  and  in  those 
under  30  years  of  age,  it  is  more  quick  than 
in  older  individuals  ; and  the  absorption  takes 
place  more  quickly  when  the  portions  are 
placed  in  the  anterior  chamber,  and  the  more 
the  cataract  is  subdivided. 

Inflammation  following  this  operation  re- 
tards the  solution  and  absorption  of  the  lens, 
which  process  does  not  proceed  till  the  in- 
flammation has  subsided.  What  has  lately 
been  called  drilling  a cataract,  is  just  a modifi- 
cation according  to  particular  circumstances 
of  this  operation. 

^ 15.  The  Extraction  of  Cataracts. 

1 . Extraction  through  an  incision  in  the  Cornea. 

The  removal  of  cataracts  from  the  eye  by  a 
section  of  the  cornea  was  first  practised  as  a 
regular  operation  about  the  middle  of  the 
eighteenth  century,  and  the  merit  of  it  is 
usually  ascribed  to  a French  surgeon  named 
Daviel.  This  operation  has  been  perfected, 
by  the  repeated  improvements  which  have 
been  suggested  since  the  time  of  Daviel. 
The  following  is  the  mode  of  operating  which 
is  generally  considered  the  best. 

The  first  part  of  this  operation  consists  in 
making  an  incision  through  the  cornea  for  the 
exit  of  the  lens.  The  most  simple  mode  of 
accomplishing  this  is  by  means  of  a knife 
introduced  through  the  cornea. 

The  knife  at  present  in  general  use,  at 
once  the  most  simple  and  the  best  adapted 
for  the  purpose,  is  that  which  has  been  im- 
proved by  Professor  Beer  of  Vienna,  and 
which,  therefore,  is  commonly  known  by  his 
name.  This  is  a triangular -shaped  knife,  about 
one  inch  and  a quarter  in  length,  and  about 
four-tenths  of  an  inch  in  breadth  at  its  broad- 
est part,  (see  fig.  18).  As  it  gradually  in- 
creases in  breadth  and  thickness  from  its  point 
backwards,  it  fills  up  the  opening  which  it 
forms  when  pushed  into  the  eye  ; thereby 
preventing  the  escape  of  the  aqueous  humour 
before  its  exit  from  the  eye  when  the  incision 
is  completed. 

The  knives  formerly  used  in  this  operation 
were  more  of  a lancet  shape,  and  by  some 
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operators  were  only  used  in  making  a punc- 
ture through  the  cornea,  the  incision  being 
afterwards  enlarged  to  a sufficient  extent  by 
means  of  scissors. 

The  incision  necessary  for  the  exit  of  the 
lens  being  of  considerable  size,  a semicircular 
flap  of  the  cornea  must  be  formed,  extending 
to  more  than  half  its  circumference.  So  far 
as  regards  the  size  and  form  of  the  incision,  it 
may  be  made  either  downwards,  upw-ards,  or 
diagonally ; but  one  or  other  of  these  directions 
maybe  the  best,  according  to  particular  circum- 
stances. The  incision  is  formed  at  the  distance 
of  about  5*,th  of  an  inch  from  the  margin  of  the 
cornea,  and  parallel  to  it.  The  operation  con- 
sists of  four  periods  or  stages.  First,  the 
introduction  of  the  knife  through  the  cornea  ; 
second,  the  completion  of  the  incision  ; third, 
the  opening  of  the  capsule  of  the  lens  ; and, 
fourth,  the  displacement  and  removal  of  the 
lens  from  the  eye. 

As  in  the  operations  already  described, 
some  operators,  being  ambidexter,  use  the 
left  hand  in  operating  on  the  right  eye,  while 
others  operate  with  the  right  hand  on  both 
eyes.  In  either  case  the  incision  of  the 
cornea  may  be  made  downwards,  upwards,  or 
diagonally  ; the  only  difference  required  being 
that  of  the  direction  given  to  the  cutting  edge 
of  the  knife. 

The  cornea  knife  is  to  be  held  like  a writ- 
ing pen,  while  the  first  and  second  fingers  of 
the  other  hand  are  employed  in  keeping  one 
of  the  eyelids  from  closing’  ; an  assistant 
being  employed  to  take  charge  of  the  other 
eyelid,  and  retaining  it  open  by  pressing  it 
against  the  margin  of  the  orbit.  The  assistant 
is  to  avoid  making  any  pressure  on  the  eye- 
balls, but  the  operator  is  to  place  his  middle 
finger  upon  the  lacrymal  caruncle  and  inner 
side  of  the  eyeball,  by  which  he  will  make 
such  pressure  as  will  be  necessary  for  keeping 
the  eyeball  steady,  and  preventing  it  from 
rolling  inwards  towards  the  nose.  The  ope- 
rator must  also  regulate  the  pressure  on  the 
eyeball  according  to  circumstances,  and  the 
different  stages  of  the  operation. 

In  farther  describing  the  different  parts 
of  this  operation,  we  shall  suppose,  that  the 
left  is  the  eye  to  be  operated  upon,  and  that 
the  incision  is  to  be  made  downwards,  through 
the  lower  part  of  the  cornea. 

The  patient  having  been  properly  prepared 
for  the  operation  in  the  manner  formerly  men- 
tioned, may  either  be  seated,  or  placed  in  a 
reclining  posture.  Regarding  the  artificial 
dilatation  of  the  pupil,  previous  to  the  opera- 
tion of  extraction,  there  has  been  a diversity 
of  opinion  among  surgeons  ; little  advantage 
being  derived  from  it,  on  account  of  the  act 
of  incising  the  cornea  causing  the  pupil  to 
contract.  Some  operators,  indeed,  consider 
the  dilatation  of  the  pupil  positively  hurtful, 
by  tending  to  produce  prolapsus  of  the  iris 
after  the  operation. 

The  patient  being  properly  placed,  his 

' Sonic  operators,  liv  practice,  are  able  to  keep  botli 
eyelids  open  without  the  aid  of  an  assistant. 


head,  eyelids,  and  eyeball  being  held  steady 
by  an  assistant  and  the  operator  in  the  man- 
ner already  described,  he  may  draw  the  back 
of  the  knife  across  the  cornea,  in  order  that  the 
patient  may  not  start  on  the  actual  application 
of  the  instrument  to  puncture  the  eye  : the 
eye  is  generally  steady  after  this  preliminary 
application  of  the  knife.  When  it  is  not  so 
applied  the  patient  frequently  starts,  and  the 
eye  moves  at  the  moment  the  surgeon  applies 
the  point  of  the  knife  to  the  cornea. 

First  stage  or  period. — This  consists  in  pe- 
netrating the  cornea  with  the  knife,  pushing 
it  across  the  eye,  and  puncturing  the  opposite 
side  of  the  cornea,  where  the  point  makes  its 
exit,  as  represented  in  fig.  23. 

The  partof  the  cornea  at  which  the  knifeisto 
be  entered,  is  at  the  temporal  side  of  the  eye,  a 
little  above  its  transverse  diameter,  and  at  the 
distance  of  about  the  twentieth  part  of  an 
inch  from  the  margin  of  the  cornea,  the  edge 
of  the  knife  being  directed  towards  the  lower 
part  of  the  cornea'.  The  point  of  the  knife 
being  directed  towards  the  centre  of  the 
vitreous  humour  is  now  to  be  introduced  so 
as  to  penetrate  through  the  substance  of  the 
cornea ; this  direction  of  the  knife  being  ne- 
cessary to  prevent  the  point  passing  between 
its  layers.  Whenever  the  point  of  the  knife 
has  fairly  entered  into  the  anterior  chamber 
its  direction  is  to  be  altered  : it  is  now  to  be 
directed  horizontally  across  the  eye,  parallel 
to  the  surface  of  the  iris.  The  knife  is  then 
to  be  pushed  quickly  forwards,  without  delay 
or  hesitation,  till  its  point  reaches  the  oppo- 
site side  of  the  cornea,  at  a point  on  the  nasal 
side,  corresponding  to  that  on  the  temporal 
side,  at  wrhich  the  knife  was  made  to  enter, 
being  at  the  distance  of  a line  from  the  mar- 
gin. By  continuing  the  motion  of  the  knife 
forwards,  it  is  made  to  penetrate  through  the 
nasal  side  of  the  cornea  from  within  outwards. 
This  is  called,  the  counter-punctuation  of  the 
cornea. 

In  completing  this  first  stage  or  counter- 
punctuation of  the  cornea  the  knife  cannot  be 
carried  too  swiftly  across  the  eye,  in  order 
that  the  aqueous  humour  may  not  be  prema- 
turely evacuated.  Gentle  pressure  may  be 
made  to  keep  the  eyeball  steady,  and  the 
operator  should  not  suspend  the  motion  of 
the  knife  forwards,  till  the  point  of  it  has 
projected  from  about  one  eighth  to  a quarter 
of  an  inch  beyond  the  counter-puncture  of  the 
cornea.  This  is  the  situation  of  the  knife 
represented  in  fig.  23.  All  pressure  is  now 
to  be  removed  from  the  eyeball,  and  the  ope- 
rator may  pause  in  the  movement  of  the 
knife.  Pressure  on  the  eyeball  is  now  unne- 
cessary, as  the  operator,  having  the  eye  trans- 
fixed by  the  knife,  can  keep  it  steady,  and 

1 It  is  an  advantage  to  rub  a little  almond  oil  over 
the  point  of  the  knife,  as  this  makes  it  cut  more 
smoothly,  and  with  greater  facility.  The  point  and 
edge  of  the  knife  should  be  proved  by  passing  it 
through  a piece  of  very  thin  leather ; if  it  does  not 
pass  quite  readily  through,  and  without  any  grating 
sound,  it  is  unfit  for  the  purpose. 
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command  its  movements.  Any  pressure  upon 
the  eye,  too,  would  now  be  highly  dangerous, 
and  might  frustrate  the  successful  accomplish- 
ment of  the  operation,  by  causing  the  eva- 
cuation of  the  aqueous  humour,  or  pressing 
the  iris  under  the  edge  of  the  knife. 

Second  stage  or  period. — The  cornea  being 
now  transfixed  by  the  knife,  and  all  pressure 
removed  from  the  eyeball,  the  second  period 
or  completion  of  the  incision  of  the  cornea  is 
now  to  be  effected.  This  is  best  accomplished 
by  simply  pushing  the  knife  forwards,  by  which 
it  completes  the  incision  by  cutting  itself  out, 
dividing  the  lower  part  of  the  cornea  upon 
which  the  edge  was  directed.  In  thus  com- 
pleting the  incision,  the  knife  must  be  moved 
very  slowly  and  steadily,  and  while  the  pre- 
vious stage  of  the  operation  could  not  be  ac- 
complished too  quickly,  this  cannot  be  per- 
formed too  slowly.  No  sawing  motion 
should  be  given  to  the  knife,  and  while  it  is 
moved  steadily  forwards,  in  the  direction  of 
its  point,  the  whole  of  the  knife  should  be 
pulled  a little  forwards  towards  the  operator, 
which  keeps  the  eyeball  steady,  and  prevents 
its  rolling  in  towards  the  nose. 

The  whole  line  of  the  incision  thus  formed, 
should  be  at  the  distance  of  ^th  of  an  inch  from 
the  margin  of  the  cornea  ; for  when  it  is  made 
nearer  than  this,  a portion  of  the  iris  is  apt  to 
be  so  much  deprived  of  its  support  that  it  falls 
out  and  prolapses  through  the  wound.  Mr. 
Wardrop  some  years  ago  recommended  the 
edge  of  the  knife  to  be  turned  forwards,  by 
which  the  incision  was  completed  about  half 
way  between  the  transverse  diameter  of  the 
cornea  and  its  lower  margin.  Mr.  Travers 
recommended  that  the  lower  part  of  the  in- 
cision should  be  made  half  way  between  the 
pupil  and  margin  of  the  cornea. 

Immediately  upon  the  exit  of  the  knife 
from  the  eye,  or  rather  at  the  very  last  portion 
of  the  incision,  the  assistant  ought  to  let  fall 
the  upper  eyelid  ; the  operator  then  allows 
the  eyelids  to  be  gently  closed,  and  the  patient 
is  directed  to  retain  them  so,  and  allow  the 
eye  to  rest  for  a little.  When  the  incision  of 
the  cornea  has  thus  been  completed,  the  aque- 
ous humour  escapes,  and  a partial  collapse  of 
the  eye  takes  place,  by  which  the  iris  and  lens 
are  pressed  forwards  in  contact  with  the 
cornea. 

This  completes  the  most  difficult  and  dan- 
gerous part  of  the  operation,  as  during  the 
accomplishment  of  it  the  most  dangerous  ac- 
cidents are  apt  to  happen.  Fig.  24  represents 
the  state  of  the  eye  when  the  incision  has 
been  completed. 

From  the  difficulty  of  accomplishing  pro- 
perly this  stage  of  the  operation,  and  the  great 
dexterity  it  requires,  ditferent  other  modes  of 
forming  the  section  of  the  cornea  have  been 
adopted. 

Daviel,  and  some  followers  of  his,  first 
simply  punctured  the  cornea  with  the  point 
of  a lancet-shaped  knife,  and  then  enlarged 
the  opening  to  a sufficient  extent  by  means  of 
scissors.  Others,  after  making  a similar  punc- 


ture, have  completed  the  semi-circular  section 
by  means  of  a small  round-pointed  knife  (fig. 
20).  A third  mode  which  has  been  practised 
has  been  to  transfix  the  cornea  with  a knife 
in  the  manner  above-described,  then  to  with- 
draw it  just  before  completing  the  incision, 
leaving  a small  portion  at  the  lower  part  of 
the  cornea  to  be  divided,  so  as  to  complete 
the  section  by  means  of  scissors.  And  a fourth 
method  which  has  been  employed  is  that  by 
introducing  a knife,  consisting  of  two  blades, 
which,  after  being  introduced  through  the 
counter- puncture,  one  of  the  blades  is  em- 
ployed to  keep  the  eyeball  steady,  while  the 
other  is  pushed  forwards  so  as  to  complete 
the  incision  of  the  cornea. 

That  the  operation  may  be  performed  equally 
successfully  by  any  of  these  methods  cannot 
be  questioned ; but  they  are  in  general  only 
a clumsy  substitute  for  manual  dexterity.  They 
are  modes  of  operating,  however,  which  ought 
to  be  kept  in  view',  as  an  operator,  whatever 
his  dexterity  is,  may  be  obliged  to  resort  to 
one  or  other  of  them  to  complete  an  operation 
from  the  occurrence  of  some  unexpected  ac- 
cident. 

A properly-made  section  of  the  cornea  is  a 
very  essential  part  of  the  operation  of  extrac- 
tion, and  depends  much  on  the  manner  in 
which  the  knife  is  held.  In  the  first  place, 
the  handle  of  the  knife  should  be  rather 
broad  and  flat,  and  by  no  means  approaching 
to  an  equal-sided  octagon.  The  handle  in  fact 
should  be  incapable  of  rolling  betwixt  the 
fingers.  The  young  surgeon  will  find  it  ad- 
vantageous to  hold  it  between  the  points  of 
the  fore  and  middle  fingers  on  the  one  hand, 
and  the  point  of  the  thumb  on  the  other,  and 
in  a direction  somewhat  at  right-angles  to 
them.  By  holding  the  knife  in  this  manner, 
all  the  manoeuvres  can  be  much  more  readily 
executed  by  means  of  the  fingers  alone  ; but 
the  great  advantage  consists  in  this,  that  the 
surfaces  of  the  blade  can  be  kept  unerringly 
parallel  to  the  surface  of  the  iris  and  the  base 
of  the  cornea,  during  its  passage  across  the 
anterior  chamber.  This  being  the  case,  the 
edge  of  the  knife  has  no  tendency  to  cut  out 
abruptly,  or  on  the  contrary  be  inclined  to- 
wards the  sclerotica. 

According  to  the  direction  in  which  the 
edge  of  the  knife  is  inclined  when  it  pierces 
the  cornea,  and  is  passing  across  the  anterior 
chamber,  so  must  that  of  the  section  be.  If 
the  knife  is  properly  held  and  entered,  all  that 
the  surgeon  has  to  do  in  carrying  it  across 
the  anterior  chamber,  i3  to  w'atch  its  point,  so 
that  the  counter-punctuation  may  be  made 
at  the  proper  place  ; this  being  effected,  the 
surgeon  has  complete  command  over  the  eye, 
and  all  that  is  now  required  is  to  push  the 
knife  steadily  on,  and  it  inevitably  goes  right. 
But  if  it  has  been  ill  entered  at  first,  though 
the  deviation  of  its  surfaces  from  parallelism 
with  the  surface  of  the  iris  and  base  of  the 
cornea  may  have  been  very  slight,  the  devi- 
ation of  the  edge  from  the  right  direction 
rapidly  increases  with  the  progressive  motion 


CATARACT. 


725 


of  the  knife,  and  then  the  attempts  to  redress 
the  knife  cause  the  opening  in  the  cornea 
already  made  to  gape,  and  thus  allow  the 
aqueous  humour  to  escape,  and  the  iris  to  fall 
against  the  edge  of  the  knife  ; and  besides  all 
this,  undue  and  irregular  pressure  is  exerted 
on  the  contents  of  the  eye,  so  that  the  com- 
pletion of  the  section  of  the  cornea  is  perhaps 
followed  by  the  bursting  forth  of  a quantity 
of  vitreous  humour  with  or  without  the  lens. 
To  illustrate  the  increasing  deviation  of  the 
edge  of  the  knife  when  improperly  entered, 
we  would  mention  a circumstance  which  every 
one  must  know.  In  cutting  a slice  of  bread, 
if  the  knife  be  broad,  and  the  edge  not  pro- 
perly directed  at  first,  the  knife  either  cuts 
out  before  making  a complete  slice,  or  it 
sinks  deep  in  the  loaf;  and  if  allowed  to  go  on, 
would  cut  a slice  of  very  unequal  thickness. 

Third  stage  or  period. — The  eye  having  been 
allowed  to  rest  for  about  a minute  or  two,  is 
now  to  be  gently  opened  by  the  operator, 
and  a 6mall  pointed  hook  or  needle,  called  a 
curette  (see  fig.  19,  a),  is  to  be  carefully  in- 
troduced through  the  incision  of  the  cornea 
by  raising  the  flap.  The  convex  part  of  this 
instrument  is  to  be  directed  foremost.  After 
it  has  passed  through  the  pupil  its  point  is  to 
be  directed  to  the  anterior  part  of  the  capsule 
of  the  lens,  and  this  part  is  to  be  lacerated  by 
cutting  it  with  the  point  of  the  needle  in  dif- 
ferent directions.  The  needle  or  curette  is 
then  to  be  withdrawn  in  the  same  manner  in 
which  it  was  made  to  enter  the  eye,  and  all 
injury  to  the  iris  is  to  be  carefully  avoided. 
This  being  accomplished  the  patient  is  to  be 
requested  again  to  close  his  eyelids  gently, 
and  rest  for  a little. 

In  the  accomplishment  of  this  stage  of  the 
operation  no  pressure  must  be  made  on  the 
eyeball. 

Fourth  stage  or  period. — This  stage  of  the  ope- 
ration consists  in  the  removal  of  the  cataract 
from  the  eye.  To  accomplish  this  last  stage 
of  the  operation,  the  operator  raises  gently  the 
upper  lid  with  the  point  of  his  middle  finger, 
and  depresses  the  lower  lid  with  the  fore- 
finger of  his  left  hand,  by  then  making  gentle 
pressure  upon  the  eyeball  by  means  of  a cu- 
rette or  scoop  (fig.  19,  b ) placed  on  the  scle- 
rotica at  a small  distance  from  the  middle  of 
the  incision,  the  lens  becomes  displaced.  Its 
lower  edge  rises  up,  and  is  tilted  forwards 
into  the  pupil ; by  gently  continuing  the  pres- 
sure the  pupillary  opening  is  expanded  by  the 
lens,  and  its  exit  through  the  pupil  will  be 
successfully  accomplished.  (See  figs.  25,  26.) 
As  the  lens  advances  through  the  pupil  it 
pushes  forwards  the  flap  of  the  cornea  formed 
by  the  incision,  as  in  fig.  26,  and  thus  makes 
its  exit  from  the  eye.  In  some  cases  the 
marginal  part  of  the  lens  is  of  softer  consist- 
ence than  the  rest,  and  parts  of  it  are  broken 
off  in  its  passage  through  the  pupil.  These, 
however,  though  they  be  left  in  the  eye,  are 
soon  removed  by  absorption,  and  do  not  im- 
pede the  success  of  the  operation. 

Should  the  lens  appear  to  be  arrested  in  its 


progress  outwards,  between  the  lips  of  the 
incision,  its  exit  may  be  assisted  by  the  point 
of  the  curette,  small  hook,  or  barbed  needle. 
If  the  lens  appears  to  be  falling  to  pieces,  the 
removal  of  them  from  the  eye  is  rather  to  be 
assisted  by  the  curette  or  scoop,  than  by  pres- 
sure upon  the  eyeball,  which  may  force  out  a 
portion  of  the  vitreous  humour.  After  the 
removal  of  the  lens  from  the  eye,  the  divided 
portions  of  its  anterior  capsule  contract  by 
their  elasticity  towards  the  circumference,  and 
thus  leave  the  centre  of  the  pupil  free  and 
open.  The  operation  being  now  completed, 
it  is  desirable  that  the  eyelids  be  gently 
closed  as  during  sleep,  without  being  forcibly 
pressed  together  : but,  in  order  to  satisfy 
the  anxiety  of  the  patient  as  to  the  resto- 
ration of  his  sight,  it  is  necessary  to  turn 
his  back  to  the  light,  to  open  his  eye  gently, 
and  then  desire  him  to  look  at  some  large 
object.  This  experiment  had  better  be  dis- 
pensed with ; it  has  but  one  advantage,  namely, 
that  having  been  once  made,  it  may  prevent 
him  afterwards  from  making  trials  by  himself 
which  might  prove  hurtful. 

Before  proceeding  to  speak  of  the  after- 
treatment  we  shall  detail  the  modifications  of 
extraction  which  may  be  required  on  account 
of  particular  states  either  of  the  cataract  or  of 
the  eye.  We  shall  then  mention  the  chief  ac- 
cidents which  are  liable  to  happen  in  perform- 
ing this  operation,  and  the  manner  in  which 
they  may  be  averted  or  obviated. 

The  operation  for  extraction,  which  has 
been  described,  is  the  mode  of  performing  it 
on  the  left  eye,  making  the  incision  of  the 
cornea  dowmwards.  But  when  the  right  eye 
is  operated  on,  the  incision  is  in  general  made 
upwards,  when  the  operator  uses  his  right  hand. 
Some  operators,  however,  prefer  making  the 
incision  or  flap  upwards  in  all  cases,  more 
particularly  when  the  eyeball  is  very  promi- 
nent, to  prevent  the  closing  of  the  lower  eye- 
lid from  raising  the  flap  and  preventing  its 
union  by  the  first  intention.  Other  operators 
prefer  making  the  incision  diagonally  across 
the  eye  by  introducing  the  knife  at  the  upper 
and  temporal  part  of  the  cornea,  and  bringing 
it  through  at  the  lower  part  of  the  nasal  side 
when  the  left  eye  is  operated  on,  or  vice  versa, 
if  upon  the  right.  In  making  the  flap  of  the 
cornea  upwards  upon  the  left  eye,  the  ope- 
rator directs  the  edge  of  the  knife  upwards, 
and  introduces  its  point  through  the  cornea 
somew'hat  below,  rather  than  above  its  trans- 
verse diameter.  In  cases  of  cataract  where 
the  cornea  is  remarkably  flat,  and  the  iris 
projects  forward  in  a convex  form  towards  the 
cornea,  so  as  very  much  to  lessen  the  size  of 
the  anterior  chamber,  the  case  is  certainly  one 
very  unfavourable  for  extraction.  Yet  this 
operation  might  be  accomplished  by  dividing 
only  one-third  of  the  cornea  with  the  knife, 
without  attempting  to  carry  it  across  the  eye, 
and  then  enlarging  the  opening  by  means  of 
scissors.  But  cases  of  this  description  should 
be  considered  unsuitable  for  extraction. 

In  cases  of  floating  cataract,  where  there  is 
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in  general  a dissolved  vitreous  humour,  and 
also  in  cases  of  capsular  cataract,  the  same  re- 
marks as  those  just  made  are  applicable.  By 
a small  incision  of  the  cornea,  and  a hook,  the 
cataract  might  be  extracted,  but  its  removal 
with  the  needle  would  be  more  proper  and 
safe. 

In  cases  of  capsulo-lenticular  cataract,  the 
removal  of  the  capsule  being  required  as  well 
as  of  the  lens,  this  should  be  attempted  in  ac- 
complishing the  extraction.  It  may  be  done 
cither  before  or  after  the  removal  of  the  lens. 
After  dividing  the  cornea,  a pointed  curette 
may  be  introduced,  and  the  capsule  divided 
by  it,  in  a circular  direction,  as  near  to  the 
circumference  of  the  pupil  as  can  be  accom- 
plished w-ithout  injuring  the  iris.  This  circu- 
lar portion  will  sometimes  be  extracted  upon 
the  point  of  the  instrument,  or  may  be  ex- 
tracted by  small  forceps, — after  which  the  lens 
is  to  be  pressed  out  in  the  usual  way.  When 
the  opaque  capsule  is  to  be  removed  subse- 
quently to  the  lens,  it  may  be  effected  by 
means  of  small  forceps  pulling  it  away  in  de- 
tached portions  ; or  it  may  be  left  to  contract 
and  be  removed  at  a subsequent  period  by 
means  of  a needle  introduced  into  the  eye,  if 
it  occupies  the  axis  of  vision.  When  the  poste- 
rior part  of  the  capsule  is  opaque,  its  removal 
should  be  accomplished  by  a subsequent  ope- 
ration by  the  needle. 

$ 16.  Accidents  from  the  Operation  of 
Extraction. 

The  operation  for  the  extraction  through 
an  incision  of  the  cornea  is  one  of  the  most 
perfect  and  beautiful  operations  in  surgery  ; 
and  when  successfully  accomplished  is  followed 
by  the  most  satisfactory  results.  But  it  can- 
not be  denied,  that  it  is  also  one  of  the  most 
delicate  and  difficult,  and  that  it  is  attended 
with  several  dangers  from  accidents  which 
may  happen  in  its  accomplishment  even  in 
the  hands  of  the  most  dexterous  and  experi- 
enced operators.  These,  we  shall  now  enume- 
rate. 

a.  The  Premature  Evacuation  of  the  Aqueous 
Humour. 

When  this  takes  place  before  the  knife  has 
effected  the  counter-punctuation  of  the  cornea, 
the  eyeball  becomes  somewhat  flaccid,  and 
the  iris  is  pressed  forwards,  and  a portion 
of  it  gets  under  the  edge  of  the  knife. 
When  the  iris  thus  gets  entangled  with  the 
edge  of  the  knife,  a portion  will  be  divided, 
if  the  operator  continues  the  incision  with- 
out pressing  back  the  iris  by  applying  the 
point  of  his  forefinger  to  the  cornea.  If  the 
iris  can  thus  be  made  to  retire,  the  knife  may 
be  carried  quickly  across  the  anterior  chamber 
so  as  to  transfix  the  eye  without  the  iris  being 
injured.  When  this  has  been  accomplished, 
there  is  no  danger  of  the  iris  being  wounded. 
If  the  iris  cannot  be  made  to  recede,  so  as  to 
be  disengaged  from  the  edge  of  the  knife, 
several  different  modes  of  proceeding  have 


been  recommended.  The  knife  may  be  with- 
drawn from  the  eye,  and  the  operation  de- 
ferred till  some  future  day  ; or,  the  puncture 
of  the  cornea  maj’  be  enlarged  to  a sufficient 
size  by  means  ot  small  scissors  ; or,  a blunt- 
pointed  knife  may  be  introduced,  by  which 
the  incision  may  be  enlarged.  But  it  is,  per- 
haps, upon  the  whole,  preferable  to  continue 
the  incision  as  first  intended,  and  rather  cut  off 
a portion  of  the  iris  than  follow  out  any  of 
these  other  methods : for,  by  none  of  them 
can  the  operation  be  so  well  accomplished  as 
we  could  desire,  and  by  that  recommended, 
the  eyeball  will  suffer  less  from  manipulation  ; 
and  the  only  inconvenience  which  arises  from 
it  is  a slight  enlargement  of  the  pupil, — a cir- 
cumstance which  can  do  but  little  harm  where 
there  is  some  danger  of  the  natural  pupil  be- 
coming contracted.  The  enlargement  of  the 
pupil  so  made  does  not  injure  the  sight  or 
give  rise  to  any  unfavourable  symptoms. 

The  premature  escape  of  the  aqueous  hu- 
mour takes  place  from  tardiness  in  passing  the 
knife  across  the  eye,  together  with  too  much 
pressure  upon  the  eyeball.  It  is  a circum- 
stance, therefore,  which  by  care  and  attention 
may  be  avoided.  Indeed,  it  may  almost  be 
said  that  the  successful  performance  of  this 
operation  depends  chiefly  on  every  precaution 
being  taken  to  avoid  this  accident,  and  being 
successful  in  preventing  it  from  it  happening. 

b.  Difficulty  in  effecting  the  Counter-puncture 
of  the  Cornea. 

When  the  operator,  as  occasionally  happens, 
finds  that  he  cannot  accomplish  the  projection 
of  the  point  of  the  knife  through  the  opposite 
side  of  the  cornea,  he  may  derive  assistance 
from  pressing  his  finger-nail  upon  the  cornea. 
If  the  point  of  the  knife  bends  to  one  side,  or 
its  point  is  broken  off,  he  may  find  it  impos- 
sible to  accomplish  the  counter-punctuation 
in  the  ordinary  way.  Under  such  circum- 
stances this  part  of  the  cornea  may  be  punc- 
tured with  the  point  of  another  knife,  and 
then  that  which  is  already  across  the  anterior 
chamber  may  be  pushed  through  the  puncture, 
and  the  section  completed  as  at  first  intended. 

c.  Incision  of  Cornea  too  small. 

When  the  section  of  the  cornea  is  less  than 

a semicircle,  its  size  requires  to  be  increased 
to  prevent  the  occurrence  of  serious  injury  to 
the  vitreous  humour,  iris,  and  other  parts  of 
the  eye,  from  attempting  to  force  out  a cata- 
ract through  an  inadequate  opening.  The 
incision  may  be  enlarged  either  by  meaDS  of 
scissors  or  a small  blunt-pointed  bistoury  for 
the  purpose. 

d.  The  non-exit  of  the  Cataract. 

After  the  operation  has  been  so  far  accom- 
lished,  that  the  operator  proceeds  to  what 
as  been  described  as  the  fourth  period  of  the 
operation,  it  occasionally  happens  that  the 
lens  does  not  start  from  its  situation  on  the 
application  of  pressure  to  the  eyeball.  This 
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may  arise  from  various  causes.  First,  it  may 
arise  from  the  incision  of  the  cornea  being  too 
small ; second,  from  the  capsule  of  the  lens 
being  imperfectly  opened  ; third,  from  unna- 
tural adhesion  between  the  lens  and  its  cap- 
sule ; and  fourth,  sometimes  perhaps  from  the 
pupillary  aperture  not  readily  dilating.  If 
the  operator  has  reason  to  conceive  that  it  is 
owing  to  either  of  the  two  first  of  these  causes, 
they  must  be  obviated  by  enlarging  the  aper- 
tures. A moderate  and  steady  pressure  is 
then  to  be  applied  ; but  if  after  this  the  lens 
does  not  make  its  exit  from  the  eye,  though  its 
lower  edge  projects  through  the  pupil,  or  a 
portion  of  the  vitreous  humour  precedes  it, 
an  unnatural  adhesion  between  the  lens  and 
ils  capsule  may  then  be  inferred.  But  as  it 
w'ould  now  be  unsafe  to  continue  the  pressure 
upon  the  eyeball,  from  the  risk  of  evacuating 
the  vitreous  humour,  a small  curved  spatula 
should  be  introduced  through  the  pupil  to 
detach  the  lens  and  its  capsule  from  the 
hyaloid  membrane  of  the  vitreous  humour, 
after  which  it  may  be  hooked  out  from  the 
eye.  In  this  manipulation  some  of  the  vitreous 
humour  may  be  discharged,  but  there  will  be 
less  risk  of  losing  the  eye  than  if  the  pressure 
had  been  continued. 

e.  Fragments  breaking  from  the  Lens. 

It  not  unfrequently  happens  that  in  press- 
ing out  the  lens,  portions  of  its  circumference 
become  detached,  and  remain  behind  the 
pupil.  When  this  is  the  case,  subsequent 
pressure  should  not  be  applied  to  the  eye  to 
remove  them,  on  account  of  the  risk  of  press- 
ing out  the  vitreous  humour  ; but  the  eye 
should  be  gently  rubbed,  through  the  medium 
of  the  upper  eyelid,  after  which  the  fragments 
will  be  found  to  have  advanced  into  the  ante- 
rior chamber  ; if  so,  they  will  readily  be  re- 
moved by  raising  the  flap  of  the  cornea  with 
the  curette.  Should  any  particles  of  the  lens 
remain,  they  will  soon  become  absorbed,  so 
that  it  is  both  unnecessary  and  very  likely  to 
be  injurious,  to  make  any  further  endeavours 
to  remove  them. 

f.  Escape  of  the  Vitreous  Humour. 

The  escape  of  a portion,  or  the  whole  of 
the  vitreous  humour,  is  often  attributed  to 
spasmodic  or  violent  action  of  the  muscles  of 
the  eyeball,  but  is  more  commonly  to  be  at- 
tributed to  immoderate  pressure  upon  the  eye, 
or  to  weakness  and  disorganization  of  the 
hyaloid  membrane  from  age  or  disease,  or  its 
having  been  lacerated  at  some  stage  of  the 
operation.  The  escape  of  a portion  of  the 
vitreous  humour  does  not  frustrate  the  success 
of  the.  operation,  and  has  even  been  consi- 
dered, in  some  cases,  an  advantageous  occur- 
rence, by  lessening  the  tension  of  the  eye 
when  inflammation  takes  place.  Protrusion 
of  the  vitreous  humour  may  occur  either 
before  the  exit  of  the  lens,  along  with  it,  or 
after  it.  If  a portion  of  the  vitreous  humour 
either  projects  from  the  pupil,  or  escapes 


before  the  lens,  no  farther  pressure  should  be 
made  upon  the  eye,  and  the  cataract  should 
be  removed  by  means  of  a hook,  or  barbed 
needle,  introduced  through  the  pupil.  There 
is  a difference  of  opinion  as  to  how  much  of 
the  vitreous  humour  may  be  evacuated  with- 
out vision  being  destroyed.  If  less  than  a 
third  escapes,  the  recovery  of  the  eye,  and 
the  restoration  of  sight.,  may  not  be  much 
impeded  ; but  when  this  accident  has  hap- 
pened, and  a portion  of  the  hyaloid  membrane 
is  protruded  between  the  lips  of  the  incision 
of  the  cornea,  the  healing  of  the  wound  goes 
on  slowly  and  unfavourably,  and  the  pupil  is 
distorted  by  the  iris  being  pulled  towards  the 
incision.  A protrusion  of  the  iris  is  also  very 
apt  to  take  place  from  the  wound  ; and  if 
more  of  the  vitreous  humour  than  a third  has 
been  evacuated,  the  prognosis  is  very  unfa- 
vourable, from  the  probability  of  permanent 
collapse  of  the  eye  and  closure  of  the  pupil. 

When  a portion  of  vitreous  humour  pro- 
jects from  the  wound  of  the  cornea,  and  can- 
not be  replaced,  it  should  be  snipped  off  with 
the  scissors,  by  which  the  remainder  is  allowed 
to  fall  back  into  the  eye,  and  withdraw  the 
portion  of  hyaloid  membrane  which  was  inter- 
posed betwreen  the  lips  of  the  wound. 

It  is  particularly  worthy  of  remark,  that  in 
operating  on  glaucomatous  eyes,  or  on  those 
where  an  operation  for  the  removal  of  a cata- 
ract had  been  previously  attempted  by  the 
needle,  and  by  which  the  capsule  of  the  lens 
and  hyaloid  membrane  had  been  lacerated,  a 
disorganized  state  of  the  vitreous  humour  may 
be  expected. 

g.  Protrusion  of  the  Iris. 

After  the  lens  has  been  extracted  from  the 
eye,  a portion  of  the  iris  is  apt  to  protrude 
through  the  wmund  in  the  cornea.  When  this 
does  not  happen  from  the  incision  being  too 
close  to  the  margin  of  the  cornea,  it  may  in 
general  be  remedied  by  gently  rubbing  the 
eyeball  through  the  upper  eyelid,  and  then 
suddenly  exposing  the  eye  to  the  light.  If 
this  does  not  succeed,  the  iris  may  be  pressed 
into  its  place  by  the  point  of  the  curette  ; or, 
when  the  iris  projects  or  bulges  in  the  form  of 
a bag,  by  making  an  opening  into  it  by  the 
snip  of  scissors,  so  as  to  evacuate  the  aqueous 
humour  from  behind  it,  the  return  of  the  pro- 
truding portion  will  take  place. 

But  if  a protrusion  of  the  iris  takes  place 
some  days  after  the  operation,  and  in  a gradual 
manner,  attended  with  the  gaping,  swelling, 
and  opacity  of  the  edges  of  the  wound,  no 
direct  attempt  need  be  made  to  replace  the 
iris.  In  this  case  it  is  probably  the  result  of 
inflammation,  so  that  antiphlogistic  remedies 
should  be  vigorously  applied  ; and  if  the  pro- 
trusion is  large,  the  aqueous  humour  con- 
tained in  it  may  be  evacuated.  These  means 
are  most  likely  to  accomplish  the  replacement 
of  the  iris,  and  to  prevent  further  injury  to 
the  eye.  The  use  of  belladonna  should,  in 
such  cases,  be  avoided,  as  it  might  increase 
the  protrusion.  In  some  cases  of  this  kind 
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the  inflammation  of  the  eye  is  severe,  and  of 
long  duration,  and  recovers  with  a contracted 
pupil  drawn  towards  the  wound.  In  some  of 
these  an  operation  for  artificial  pupil  may 
afterwards  restore  sight  when  it  has  been  so 
lost. 

The  application  of  belladonna  to  the  eye, 
either  shortly  before  or  after  the  extraction  of 
cataract,  has  been  found  to  increase  the  liabi- 
lity to  protrusion  of  the  iris  so  much,  that  it 
is  now  seldom  used  before  the  operation,  and 
never  after  it,  till  the  wound  of  the  cornea  has 
united. 

h.  Inflammation  of  the  Eyeball. 

Inflammation  of  the  eye  always  follows  the 
operation  of  extraction  to  a greater  or  less 
extent,  the  organ  having  suffered  a consider- 
able wound.  A certain  degree  of  inflammation 
is  absolutely  necessary  for  the  healing  of  the 
incision.  To  prevent  the  inflammation  being 
greater  than  is  necessary  for  this  purpose, 
always  demands  the  assiduous  attention  of  the 
surgeon.  The  inflammation  which  follows, 
occurs  in  different  degrees  in  almost  every 
case  ; it  affects  different  parts  of  the  eye,  nor 
is  it  uniform  in  the  period  of  its  attack.  When 
the  internal  parts  are  affected,  such  as  the  iris 
and  choroid  coat,  to  a considerable  degree,  the 
eye  is  in  great  danger  of  being  destroyed.  The 
inflammation  is  indicated  by  pain  in  the  eyeball 
or  forehead,  redness  and  tumefaction  of  the  eye- 
lids, a feeling  of  sand,  and  sometimes  pulsation 
or  throbbing  in  the  organ,  external  redness  of 
the  eyeball,  opacity  of  the  cornea,  effusion  of 
lymph  or  pus  into  the  aqueous  humour.  These 
are  sometimes  attended  with  quickness  of 
pulse,  headach,  and  other  symptoms  of  fever. 

The  inflammation  which  supervenes,  in  the 
generality  of  cases,  after  the  operation  of  ex- 
traction, has  led  operators  to  adopt  the  prac- 
tice of  bleeding  their  patients  from  the  arm, 
shortly  after  the  operation,  as  a means  of  pre- 
vention. It  is  probable,  however,  that  in- 
flammation may  be  best  prevented  by  the 
patient  adhering  to  an  antiphlogistic  regimen 
for  some  time  previously  to  the  operation,  as 
well  as  after  it,  as  has  already  been  illustrated 
by  the  cases  alluded  to  at  $ 9. 

When  there  is  much  disposition  to  inflam- 
mation in  the  system,  which  may  in  general 
be  known  by  the  previous  history  and  state 
of  the  patient,  it  is  better  not  to  perform  ex- 
traction, but  to  have  recourse  to  some  of  the 
other  operations  by  the  needle.  Before  ope- 
rating, however,  it  is  necessary  that  the  patient, 
under  such  circumstances,  should  live  upon  a 
very  spare  diet,  which  may  obviate  the  ten- 
dency to  inflammation. 

§17.  Modifications  of  the  Operation  of 
Extraction. 

Operations  for  the  extraction  of  cataracts 
through  the  cornea,  have  been  performed  in 
several  w'ays,  but  in  each  by  a smaller  open- 
ing in  the  cornea  than  that  made  in  the  com- 
mon mode  already  described. 


1.  The  first  of  these  modifications  which 
requires  to  be  noticed,  is  that  of  the  extrac- 
tion of  the  lens  when  situated  in  the  anterior 
chamber  of  the  aqueous  humour  in  the  man- 
ner the  operation  was  first  performed  by 
Daviel.  This  consists  in  making  an  opening 
through  the  cornea,  to  the  extent  of  one-third 
of  its  circumference,  with  a lancet-shaped 
knife  ; a small  hook  is  then  to  be  introduced, 
by  which  the  lens  is  to  be  laid  hold  of  and 
extracted.  This  mode  of  removing  the  lens, 
when  situated  in  the  anterior  chamber,  from 
accident,  as  by  a blow  upon  the  eye  (or  dur- 
ing an  operation  with  the  needle  for  the  dis- 
placement of  the  lens),  has  led  some  opera- 
tors1 to  place  the  lens  first  in  the  anterior 
chamber  by  the  needle,  introduced  through 
the  sclerotica,  and  then  to  extract  it  by  the 
less  extensive  opening  in  the  cornea  above 
mentioned.  To  this  operation  a preference 
has  been  given,  because  it  is  more  easily  ac- 
complished, the  less  extensive  wound  of  the 
cornea  heals  more  readily,  and  the  lips  of  the 
wound,  by  being  more  completely  approxi- 
mated, obviate  the  risk  of  prolapsus  of  the 
vitreous  humour,  or  of  the  iris.  When  the 
vitreous  humour  is  in  a dissolved  state,  this 
mode  of  operating  will  be  less  dangerous  to 
the  eye  than  the  common  operation  for  ex- 
traction, from  its  being  completed  without 
pressure  upon  the  eye,  which  might  cause  the 
evacuation  of  that  humour. 

In  performing  this  modification  of  extrac- 
tion, the  needle,  which  is  introduced  through 
the  coats  of  the  eye,  to  push  the  cataract  into 
the  anterior  chamber,  requires  to  be  held  by 
an  assistant,  to  retain  the  cataract  in  its  new 
situation,  while  the  operator  makes  the  incision 
through  the  cornea  and  extracts  it. 

2.  Another  modification  of  extraction  is  that 
first  practised  by  the  late  Mr.  Gibson  of  Man- 
chester, for  the  removal  of  soft  cataracts*.  The 
mode  which  this  gentleman  practised  was  to 
rupture  freely  the  anterior  part  of  the  capsule 
of  the  lens  with  a needle,  and  after  an  interval 
of  two  or  three  weeks  he  extracted  the  pulpy 
lens,  through  a puncture  at  the  side  of  the 
cornea.  After  making  the  opening  through 
the  cornea,  the  point  of  the  needle  was  made 
again  to  lacerate  freely  the  capsule  of  the  lens. 
After  this  the  portions  of  the  lens  were  eva- 
cuated with  the  assistance  of  the  curette  intro- 
duced through  the  cornea  and  pupil. 

This  operation  Mr.  Gibson  was  led  to  adopt 
in  order  to  supersede  the  repeated  operations 
which  were . in  general  necessary  for  the  re- 
moval of  cataracts  by  solution,  a measure  which 
obviated  the  inconvenience  to  the  patient  of 
being  harassed  with  numerous  operations,  and 
his  health  injured  by  a tedious  cure. 

3.  Extraction  of  cataracts  through  the  sclerotica. 
— Several  surgeons  have  at  different  times  re- 
commended the  extraction  of  cataract  through 

1 Travers,  Med.  Cliir.  Trans,  vol.  v. 

2 Practical  Observations  on  the  Formation  of  an 
Artificial  Pupil;  to  which  are  annexed  Remarks  on 
the  Extraction  of  Soft  Cataracts,  & c.  p.  103.  London. 
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an  opening  made  in  the  sclerotic  coat.  Some 
of  these1  have  recommended  the  opening  to 
be  made  parallel  to  the  margin  of  the  cornea  ; 
others2,  in  a direction  perpendicular  to  it. 
The  opening  is  to  be  made  at  the  upper  part 
of  the  eye  with  a lancet-shaped  knife.  After 
this  opening  has  been  made,  the  cataract  is  to 
be  laid  hold  of  with  a hook  or  forceps,  and  ex- 
tracted without  making  any  pressure  on  the 
eyeball. 

The  late  Sir  James  Earle  invented  an  in- 
strument for  the  purpose,  consisting  of  “ a 
small  spear-pointed  lancet,  of  a proper  breadth, 
which  introduces  a pair  of  fine  forceps  into 
the  globe  of  the  eye,  and  when  sufficiently 
inserted,  the  sharp  or  spear  point,  by  means 
of  a spring,  is  withdrawn,  leaving  the  forceps 
behind  ; with  these  the  cataract  may  be  gently 
seized,  made  to  quit  its  connexions,  and  be 
brought  away  through  the  opening  : and  thus 
is  completed  the  whole  operation.”  Sir  James 
used  the  instrument  for  extracting  an  opaque 
lens  or  capsule,  and  he  tells  us  that,  “ capable 
of  acting  in  a double  capacity,  the  instrument 
becomes  the  best  of  all  possible  couching 
needles  3.” 

This  mode  of  performing  the  extraction  of 
cataracts  has  never  been  generally  practised, 
and  we  are  not  aware  that  it  has  been  attended 
with  a sufficient  degree  of  success  to  recom- 
mend its  adoption. 

$ 18.  Treatment  of  the  Patient  after 
Operations  for  Cataract. 

The  great  danger  to  be  apprehended  from 
the  supervention  of  inflammation,  after  opera- 
tions for  cataract  (which  constitutes  the  chief 
cause  of  their  failure),  renders  it  always  a 
matter  of  solicitude  on  the  part  of  the  surgeon 
to  employ  every  means  in  order  to  prevent 
inflammation  from  ensuing.  Hence  the  anti- 
phlogistic regimen  requires  to  be  strictly 
enforced. 

When  the  operation  for  cataract  has  been 
completed,  the  patient  should  move  himself 
as  little  as  possible  in  being  conveyed  to  bed. 
The  room  should  be  well  aired,  of  a comfort- 
able temperature,  but  not  too  warm  ; and  the 
light  admitted  into  it  should  be  lessened,  but 
not  altogether  excluded.  The  patient  ought 
to  be  cautioned  to  make  as  little  muscular 
exertion  as  possible,  and  to  keep  his  eyes 
closed  as  in  sleep,  without  forcibly  compressing 
them.  He  should  lie  for  the  most  part  on  his 
back,  with  his  head  and  shoulders  well  raised. 

The  eye  operated  on  is  to  be  kept  cool  with 
an  evaporating  lotion,  consisting  of  a solution 
of  acetate  of  lead.  For  this  purpose  two  or 
three  folds  of  linen  are  applied  over  the  eye, 
and  kept  constantly  wet  with  this  lotion.  If 
the  patient  is  full  and  stout,  blood,  to  the  ex- 

‘ B.  Bell.  2 Earle.  Mackenzie. 

3 An  Account  of  a new  mode  of  operation  for  the 
Removal  of  the  Opacity  in  the  eye  called  Cataract,  bv 
Sir  James  Earle,  F.R.S.  London,  1810.  Mr.  Mid- 
dlemens, of  Birmingham,  has  recently  invented  a 
similar  instrument,  which  he  calls  a “needle-forceps.” 


tent  of  iii  lbs.  should  be  taken  from  his  arm 
immediately  upon  the  occurrence  of  pain  in 
the  eye.  In  fact,  the  case  requires  to  be 
treated  as  that  of  a wound  of  the  eyeball. 
And  inasmuch  as  the  wound  in  the  operation 
of  extraction  is  much  greater  than  that  in  any 
of  the  other  operations,  the  inflammation  is 
generally  greater,  and  requires  more  prompt 
and  vigorous  measures  both  to  prevent  and 
to  subdue  it.  After  extraction,  the  patient  is 
therefore  generally  bled  from  the  arm  a few 
hours  after  the  operation,  as  a preventive  of 
inflammation. 

In  some  cases  repeated  general  and  local 
bleedings,  warm  fomentations  and  blisters  are 
required,  according  to  the  degree  of  inflam- 
mation, as  indicated  by  the  appearance  of  the 
eye,  the  degree  of  pain,  and  increased  fre- 
quency and  strength  of  pulse.  The  exhibition 
of  purgatives,  and  after  these,  antimonial, 
nauseating,  and  diaphoretic  medicines,  and 
warm  bathing  of  the  feet,  are  often  useful 
auxiliaries.  < 

After  operations  with  the  needle  the  eye 
may  be  examined  by  opening  it  on  the  day 
after  the  operation,  and  every  day  subse- 
quently ; but  after  extraction,  it  has  been 
found  best  not  to  open  the  eye  for  three  or 
four  days.  The  eye  may  then  be  looked  at. 
If  the  case  has  gone  on  well,  the  incision  of 
the  cornea  will  be  healed.  In  eight  or  ten 
days  the  patient  may  be  allowed  to  rise  from 
his  bed,  after  which  he  will  gradually  recover. 

Inflammation  of  the  eye  is  sometimes  pro- 
tracted, after  extraction,  by  the  protrusion  of 
a portion  of  the  hyaloid  membrane  of  the 
vitreous  humour,  or  of  the  iris,  from  the  wound 
of  the  cornea.  Each  of  these  may  require  the 
application  of  scissors  and  nitrate  of  silver  for 
their  removal. 

When  there  is  a disposition  to  rheumatic 
or  gouty  inflammation  in  the  system,  the  in- 
flammation following  operations  upon  the  eye, 
often  assumes  the  same  character.  The  case 
then  requires  to  be  treated  on  general  prin- 
ciples. When  violent  inflammation  of  the  iris 
takes  place,  the  exhibition  of  mercury,  and 
the  application  of  belladonna,  in  addition  to 
the  other  remedies,  are  generally  highly  bene- 
ficial. 

$ 19.  Choice  of  an  Operation  for  the 
Removal  of  Cataract. 

Each  of  the  different  modes  of  operating 
which  have  been  described,  has  the  same  ob- 
ject in  view, — the  removal  of  the  cataract. 
These  operations,  how'ever,  are  not  equally 
suited  to  each  kind  of  cataract ; thus,  the 
operation  by  absorption  is  the  best  for  the 
removal  of  fluid  or  soft  cataract,  and  depression 
or  extraction  are  inadmissible  ; while  that  by 
extraction,  when  successfully  performed,  is  the 
best  for  the  removal  of  hard  cataracts.  Yet 
these  operations  have  each  had  their  advocates 
and  opponents,  who  have  canvassed  their 
merits  in  order  to  show  the  superiority  of  one 
over  another,  as  if  each  of  them  was  equally 
applicable  to  all  cases.  Of  late  years,  how- 
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ever,  it  has  been  pretty  generally  admitted 
that  cataracts  can  be  properly  treated  only  by 
the  selection  of  that  operation  which  is  best 
suited  to  the  nature  of  the  individual  case 
under  consideration.  A few  of  the  opinions 
of  the  most  eminent  surgeons  upon  this  sub- 
ject may  be  here  quoted. 

Mr.  Lawrence  in  his  work  on  Diseases  of 
the  Eye  makes  the  following  remarks : “ No 
person  who  understands  the  subject  would 
advise  any  one  operation  to  be  employed  ex- 
clusively. Each  method  has  its  advantages, 
and  is  eligible  under  certain  circumstances ; 
our  object  then  should  be,  not  to  select  one 
operation  with  the  view  of  practising  it  in  all 
cases,  but  to  consider  the  circumstances  which 
give  a preference  to  one  or  the  other,  and  to 
select  in  each  instance,  that  which  is  best  suited 
to  the  particular  form  of  the  complaint1 *.”  Mr. 
Guthrie  says,  “ It  has  been  proved,  that  dex- 
terity in  operation,  and  precision  in  the  per- 
formance of  it,  will  enable  a surgeon  to  do 
more  in  every  operation  than  can  be  done  by 
another  who  does  not  possess  these  qualities 
in  an  equal  degree  ; but  it  has  been  no  less 
proved,  that  certain  states  of  disease  are  better 
adapted  for  one  operation  than  another,  and 
that  each  variety  of  cataract  is  not  favourable 
for  the  operation  of  extraction,  displacement,  or 
division.  The  greatest  attention  has  been,  and 
is  paid,  to  this  subject  by  every  man  of  judg- 
ment and  honour  ; and  supposing  an  equal  de- 
gree of  dexterity  in  the  performance  of  all, 
the  choice  of  the  operation  depends,  1st,  upon 
the  nature  of  the  disease,  and  2dly,  upon  the 
state  of  the  parts  implicated  by  the  opera- 
tion 8.” 

Dr.  Mackenzie  of  Glasgow,  after  describing 
the  different  operations  for  cataract,  and  the 
cases  to  which  they  are  most  applicable,  re- 
marks as  follows : “ The  conclusions  to  be 
drawn  from  a general  review  of  the  opera- 
tions for  cataract  are,  that  each  possesses  ad- 
vantages and  disadvantages,  and  is  attended 
by  peculiar  dangers;  that  one  mode  of  ope- 
rating will  be  suitable  for  one  case  of  cataract, 
and  another  for  another,  and  that  there  can  be 
no  more  incontestable  proof  of  a man’s  igno- 
rance of  this  subject  than  his  asking  which  of 
these  operations  we  practise,  or  of  a man’s 
being  a charlatan,  than  his  pretending  to  cure 
all  kinds  of  cataract  by  one  kind  of  operation 
alone,  modified  by  some  trifling  change  in  the 
manipulations  or  the  instruments.  Each  of 
the  operations  for  cataract  will,  in  certain  cir- 
cumstances, recommend  itself  to  our  choice  ; 
none  is  to  be  universally  adopted  and  practised 
to  the  entire  rejection  of  the  other  3.” 

Mr.  Travers,  also,  though  he  gives  a de- 
cided preference  to  the  operation  of  extrac- 
tion, in  cases  of  cataract  of  firm  consistence, 
entertains  precisely  similar  opinions  to  those 
above  quoted4. 

1 Lawrence  on  Diseases  of  the  Eye,  p.  417. 

5 Guthrie’s  Lectures  on  the  Operative  Surgery  of 
the  Eye,  p.  366. 

3 Mackenzie  on  the  Eve,  p.  670. 

* Travers’  Synopsis  of  Diseases  of  the  Eve. 


§ 20.  Advantages  and  Objections  to  the 

DIFFERENT  OPERATIONS  FOR  CATARACT, 

and  the  Cases  to  which  they  are  best 

ADAPTED. 

1.  Regarding  the  operation  of  absorption. — 
In  pointing  out  the  cases  to  which  the  dif- 
ferent operations  for  cataract  are  best  adapted, 
they  may  be  arranged  under  four  divisions  : — 
1,  soft  and  fluid  cataracts ; 2,  firm  and  hard 
cataracts ; 3,  capsular  cataracts ; 4,  cataracts 
complicated  with  other  morbid  states  of  the 
eye.  These  are  the  divisions  which  will  be 
chiefly  kept  in  view,  in  the  following  remarks 
upon  this  subject. 

As  to  the  great  merit,  the  superior  safety 
and  complete  success  of  the  operation  by  ab- 
sorption, in  cases  of  soft  cataract,  and  particu- 
larly those  of  young  subjects,  whether  con- 
genital or  arising  from  injury,  there  is  no 
difference  of  opinion  among  professional  men. 
To  the  skill  and  experience  of  the  late  Mr. 
Saunders 1 we  are  much  indebted  for  accurate 
information  upon  this  subject ; and  his  obser- 
vations have  been  amply  confirmed  by  the  ex- 
perience of  subsequent  operators.  “ It  is  im- 
possible,” says  Mr.  Travers,  “ to  conceive  a 
more  simple,  sufficient,  or  gratifying  operation 
than  that  of  Mr.  Saunders,  if  the  intention  is 
perfectly  executed.  I have  now  enjoyed  ex- 
tensive opportunities  of  ascertaining  its  value, 
having  operated  during  a period  of  ten  years 
upon  children  of  all  ages,  from  four  months 
upwards,  and  I do  not  hesitate  to  affirm  that 
it  ranks  in  my  estimation  as  one  of  the  finest 
discoveries  of  modern  science 

The  advantages  of  this  mode  of  operating, 
which  decidedly  render  it  preferable  in  the 
cases  above  alluded  to,  have  been  very  gene- 
rally admitted.  Accordingly,  the  few  objec- 
tions that  have  been  urged  against  it  are  rather 
to  be  considered  as  inconveniences  than  cir- 
cumstances which  either  preclude  the  adoption 
of  this  operation,  or  give  a preference  to  any  of 
the  others.  These  inconveniences  are,  1st, 
that  the  torn  capsule  may  reunite  and  prevent 
the  action  of  the  aqueous  humour  upon  the 
cataract.  This  renders  one  or  more  repe- 
titions of  the  operation  necessary,  the  division 
of  the  lens,  and  the  removal  of  its  fragments 
into  the  anterior  chamber.  2dly.  Opacity  of 
the  capsule  not  unfrequently  takes  place  after 
this  operation  ; but  this  is  an  inconvenience 
which  is  as  liable  to  follow  either  of  the  other 
operations.  The  same  remark  may  be  made 
regarding  inflammation  ; but,  as  in  this  opera- 
tion, less  injury  is  done  to  the  interior  of  the 
eye  than  in  any  of  the  others,  less  inflamma- 
tion is  to  be  expected,  and,  indeed,  very  rarely 
takes  place  to  a dangerous  degree. 

2.  Couching,  or  Displacement. 

Couching,  or  displacement,  was  for  a long 
period  the  only  operation  performed  for  the 
cure  of  cataract.  But,  since  the  introduction 

1 Sec  Saunders  on  the  Eye,  edited  by  Dr.  Farre. 

5 Travers’  Synopsis,  p.  321. 
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of  the  operation  of  extraction,  the  advantages 
and  disadvantages  of  each  of  these  modes 
have  been  ably  and  keenly  canvassed,  and 
each  has  been  maintained  to  have  a prefer- 
ence over  the  other,  by  that  system  of  exclu- 
sive tactics  which  holds  out  the  many  advan- 
tages of  the  one  as  opposed  to  a long  enume- 
ration of  the  disadvantages  of  the  other. 
Many  of  the  arguments,  it  must  be  admitted, 
which  have  been  urged  on  both  sides,  are 
well  founded,  and  deserving  of  due  considera- 
tion ; but  others  are  certainly  founded  on  ob- 
jections, or  disadvantages,  which  are  to  be 
attributed  rather  to  the  operator  than  to  the 
operation. 

As  the  operations  by  displacement  and  ex- 
traction are  applicable  to  almost  the  very 
same  description  of  cases,  viz.  to  cataracts  oc- 
curring in  elderly  persons,  of  a firm  consist- 
ence, the  question  may  here  be  discussed 
which  has  frequently  been  agitated,  as  to 
which  of  these  operations  is  the  best. 

Couching  or  displacement  is  applicable  only 
to  cataracts  of  a firm  consistence  ; and  it  may 
be  performed  in  some  cases,  in  which  extrac- 
tion would  either  be  imprudent  or  inadmissi- 
ble. There  are  cases  where  the  cornea  and 
anterior  chamber  are  small,  where  the  cornea 
is  opaque,  or  encroached  upon  by  the  arcus 
senilis,  where  the  eyeball  is  much  sunk  in 
the  orbit,  and  where  the  cataract  is  compli- 
cated with  a constricted  pupil  or  morbid  state 
of  the  vitreous  humour  : also  where  the  un- 
steadiness, or  old  age,  or  bad  health  of  the 
patient  make  it  objectionable  or  impracti- 
cable. 

It  has  been  urged  in  favour  of  the  operation 
of  couching  or  displacement  of  cataract,  that 
little  injury  is  done  to  the  eye  — that  less  in- 
flammation in  general  supervenes  from  it  than 
from  extraction — and  that  the  operation  may 
easily  and  safely  be  repeated  if  unsuccessful. 
These  are  important  and  well  founded  argu- 
ments in  favour  of  the  displacement  of  the 
cataract. 

The  disadvantages  which  have  been  ob- 
served to  follow  the  operations  for  displace- 
ment of  cataract,  are — first,  the  great  liability 
of  the  lens  to  rise  again  into  its  former  situa- 
tion ; second,  the  laceration  of  the  vitreous 
humour  into  which  it  is  embedded,  which  is 
liable  to  cause  disorganizing  inflammation  of 
the  eye  ; and,  thirdly,  it  has  been  objected  to 
the  depression  of  the  lens,  that  the  iris,  retina, 
and  choroid  coat  are  apt  to  be  injured  in  ac- 
complishing it,  as  well  as  by  the  contact  of  the 
lens  affecting  them  afterwards  ; and  hence  the 
preference  which  some  have  given  to  reclina- 
tion.  The  first  and  third  of  these  objections, 
however, are  by  no  means  necessary  accompani- 
ments of  the  operation,  and  should  not  occur 
w'hen  it  is  properly  performed.  In  the  reclina- 
tionofthe  lens,  or  horizontal  displacement  of  it, 
the  objection  founded  on  the  laceration  of 
the  vitreous  humour  is  the  same  as  in  the  ver- 
tical displacement ; in  which  last  the  injury 
is,  perhaps,  less  than  in  the  former  ; and  it  is 
a necessary  accompaniment  of  the  operation 


which  cannot  be  avoided.  “ The  real  objec- 
tion,” says  Mr.  Travers,  “ to  couching  is,  the 
ultimate  step  of  the  operation,  viz.  the  break- 
ing up  of  the  fine  texture  that  fills  the  globe 
by  the  forcible  depression  of  the  lens.  Whe- 
ther it  be  depressed  edgeways  or  breadthways 
makes  no  difference  in  the  result  ; it  must 
still  occupy  a breach  in  the  cells  of  the 
vitreous  humour,  and  must  derange  and  dis- 
order that  delicate  texture  and  those  con- 
nected with  it.  A slow  insidious  inflammation, 
marked  by  a gradual  development  of  the 
symptoms  of  disorganization,  viz.  congestion 
of  vessels,  turbid  humours,  flaccid  tunics,  and 
palsied  iris,  is  too  often  the  consequence. 
The  sight,  instead  of  improving  when  the 
immediate  effects  of  the  injury  are  passed 
away,  remains  habitually  weak  and  dim,  or 
declines  and  fades  altogether 

3.  Extraction. 

The  extraction,  or  complete  removal  of  the 
lens  from  the  eye,  is  very  generally  admitted 
to  be  one  of  the  most  perfect  operations  in 
surgery.  It  is  adapted  chiefly  to  cases  of 
hard  or  firm  cataract,  affecting  persons  ad- 
vanced in  life  ; but  there  are  a greater  number 
of  circumstances  which  physically  preclude 
the  accomplishment  of  this  operation,  than 
that  of  displacement.  Besides,  other  two 
objections  have  been  urged  to  extraction, 
which  will  deserve  attentive  consideration  ; 
viz.  the  greater  danger  incurred  to  the  eye 
from  its  adoption  than  in  any  other  opera- 
tion, and  the  much  greater  difficulty  of  per- 
forming it. 

1.  The  circumstances  which  render  the 
adoption  of  extraction  improper  or  imprac- 
ticable are,  small  anterior  chamber,  an  eyeball 
much  sunk  in  the  orbit,  an  opaque  state  of 
cornea,  adhesions  between  the  iris  and  the 
cornea  or  capsule  of  the  lens,  a contracted 
pupil,  a soft  and  boggy  state  of  the  eyeball, 
from  disorganization  of  the  vitreous  humour, 
when  the  patient,  being  much  advanced  in 
life,  or  when  he  is  of  so  very  irritable  and 
restless  a temperament,  that  the  eye  can- 
not be  properly  steadied  during  the  operation. 
In  some  cases,  where  any  of  the  above  cir- 
cumstances exist,  it  would  be  very  impru- 
dent to  make  the  attempt,  and  in  others  it 
would  be  impracticable  to  perform  the  opera- 
tion of  extraction  with  safety  and  success. 

The  existence  of  an  arcus  senilis  upon  the 
cornea  is  not  of  itself  to  be  considered  an 
obstacle  to  the  operation  of  extraction. 

2.  The  greater  danger  which  has  been 
alleged  to  arise  from  the  operation  of  extrac- 
tion compared  with  the  operations  by  dis- 
placement with  the  needle,  wall  be  found  to 
be  owing  more  to  the  operator  than  to  the 
nature  of  the  operation,  provided  none  of  the 
circumstances  above  enumerated,  as  forbidding 
the  operation,  exist. 

3.  The  difficulties  and  dangers  of  this  ope- 

1 Travers’  Synopsis,  pp.  318,  319.  Sec  also  Mac- 
kenzie, p.  723. 
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ration,  which  have  been  commonly  enume- 
rated, will  be  found  to  have  arisen  chiefly,  if 
not  altogether,  from  incapacity  or  inattention 
on  the  part  of  the  operator,  or  from  unfavour- 
able circumstances  in  the  case  which  rendered 
the  operation  of  extraction  improper.  “ The 
operation  of  extraction,”  says  Mr.  Travers, 
“ is  by  far  the  most  perfect  ever  devised  for 
the  cure  of  cataract ; but  it  is  one  of  consider- 
able difficulty,  and  the  several  modifications 
which  have  been  at  various  times  suggested, 
owe  their  origin  to  the  disappointments  and 
defeats  which  operators  meet  with  in  learning 
to  execute  it  with  success.  The  preference 
entertained  for  couching,  rests  on  no  better 
ground  than  its  greater  facility,  and,  therefore, 
less  risk.  No  operation  in  surgery,  I am  well 
satisfied,  requires  an  equal  degree  of  temper 
and  experience  for  its  accurate  and  successful 
performance 1.”  After  combating  the  usual 
objections  to  extraction,  he  says,  “ They  apply 
to  the  performance,  not  to  the  principle  of 
the  operation  and  at  a subsequent  place  he 
adds,  “ When  the  operation  is  perfect,  its 
pre-eminence  is  too  conspicuous  to  admit  of 
illustration  ; it  exacts  the  homage  of  admira- 
tion beyond  any  effort  of  the  art 2.” 

“ The  operation  of  extraction,”  says  Mr. 
Lawrence,  “ is  particularly  applicable  to  cases 
of  firm  cataract,  especially  in  persons  advanc- 
ing in  years ; the  cataract  being  hard,  and 
less  susceptible  of  absorption,  is  removed  from 
the  eye.  The  incision  of  the  cornea  may  be 
healed  in  24  or  48  hours  after  the  operation, 
the  object  of  which  is  then  accomplished, 
though  it  would  not  be  prudent  to  employ 
the  eye  at  that  time.  Thus  the  advantages 
of  the  operation  are,  the  complete  removal  of 
the  cataract,  and  the  speedy  restoration  of 
sight3 *.  * * * * Undoubtedly,  extraction  is  an 
operation  of  considerable  nicety  ; and  unless 
it  has  been  frequently  performed  on  the  dead 
eye,  the  expectation  of  success  on  the  living 
subject  would  be  as  absurd,  as  the  attempt 
would  be  unjustifiable.  The  operation  of  de- 
pression on  the  other  hand  is  easy,  and  requires 
no  particular  practice  beforehand 

“ Extraction,”  says  Mr.  Liston,  “ in  favour- 
able circumstances,  and  in  dexterous  hands, 
is  a beautiful  operation,  and  most  satisfactory  ; 
but  ought  not  to  be  undertaken  unless  the 
surgeon  has  perfect  confidence  in  himself5.” 

“ That  extraction,”  says  Dr.  Mackenzie, 
“ is  the  only  proper  mode  of  removing  a hard 
cataract,  is  an  assertion,  the  truth  of  which 
those  who  have  had  any  considerable  expe- 
rience in  the  treatment  of  eye  diseases,  and 
have  been  able  to  think  for  themselves  on  the 
subject,  are  as  firmly  convinced  as  they  are 
that  soft  cataract  may  safely  and  satisfactorily 
be  cured  by  division.  To  attempt  the  cure 
of  hard  cataract  by  division  would  be  worse 
than  useless.  When  no  particular  contra-indi- 

1 Travels’  Synopsis,  322,  323.  2 Ibid,  p.  332. 

3 Lawrence  on  the  Eye,  pp.  429,  430. 

4 Lawrence  on  the  Eve,  p.  430,  431. 

s Liston’s  Elements  of  Surgery,  vol.  ii.  p.  131. 


cation,  therefore,  exists  to  extraction,  we  have 
recourse  to  that  operation  ; and  the  only  points 
remaining  for  our  consideration  are,  the  con- 
tra-indications to  extraction,  which  may  exist 
even  when  the  cataract  is  hard,  and  the  com- 
parative advantages  of  a large  or  small  section 
of  the  cornea  “ Reclination  and  depression,” 

he  adds,  at  page  723,  “ are  to  be  thought  of 
only  when  some  insuperable  objections  exist 
to  division  and  extraction.” 

The  disadvantages  of  extraction  are  those 
arising  from  inflammation  of  the  eye,  but  more 
particularly  of  the  iris,  or  when  a portion  of 
it  protrudes  through  the  corneal  section,  giv- 
ing rise  to  closure  of  the  pupil,  want  of  union 
in  the  opening  of  the  cornea,  or  the  ulceration 
of  its  edges,  the  escape  of  a portion  of  the 
vitreous  humour,  and  atrophy  of  the  eyeball. 

When  we  consider,  therefore,  the  perfect 
nature  of  the  operation  of  extraction,  and  the 
little  injury  done  to  the  eye  when  it  is  pro- 
perly and  dexterously  performed,  consisting 
merely  of  an  incision  of  the  cornea  and  cap- 
sule of  the  lens.  When  we  compare  it  with 
the  operation  of  displacement  of  the  lens  into 
the  vitreous  humour,  in  which  of  necessity 
the  vitreous  humour  and  other  parts  of  the 
eye  are  lacerated,  and  the  lens  allowed  to 
remain  and  act  as  a foreign  body  ; and  when 
we  enumerate  as  the  advocates  of  extraction 
the  names  of  Wenzel,  Beer,  Ware,  Phipps, 
Lawrence,  Travers,  Alexander,  Guthrie,  and 
Mackenzie  ; when  we  take  into  consideration 
also  the  grounds  upon  which  the  opinions  of 
these  men  arc  founded,  after  extensive  expe- 
rience and  mature  deliberation,  very  little 
doubt  can  exist  as  to  the  preference  which 
ought  to  be  given  to  extraction  over  displace- 
ment. 

That  there  is  difficulty  in  performing  the 
operation  of  extraction  with  dexterity  and 
precision  no  one  will  deny  who  has  attempted 
it,  though  a bystander  upon  witnessing  this 
might  scarcely  believe  it : this  objection  to 
the  operation  may  be  overcome  by  attention 
and  experience.  It  is,  therefore,  an  objection 
not  belonging  to  the  operation,  but  attaching 
to  the  operator. 

The  dangers,  untoward  accidents,  and  risk 
of  destroying  the  eye,  of  which  much  has  been 
said,  and  with  great  exaggeration,  apply  also 
to  the  operator,  and  not  to  the  operation. 

Concluding  remarks. 

In  the  remarks  above  made,  the  question 
has  been  discussed  as  to  the  comparative 
merits  of  extraction  and  displacement  of  the 
cataract ; it  is  therefore  hoped  that  the  reader 
will  be  able  to  form  a proper  estimate  of  their 
relative  merits.  The  truth  of  the  assertion 
formerly  made  must  now  be  farther  obvious, 
that  the  proper  treatment  of  cataract  consists 
not  in  the  adoption  of  any  one  operation,  but 
in  selecting  that  best  adapted  to  the  circum- 
stances of  each  individual  case  ; a point  which 
can  only  be  decided  by  a careful  consideration 

1 Mackenzie  on  the  Ej  c,  p.  721 . 
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of  the  nature  of  the  cataract,  the  circum- 
stances of  the  patient,  and  the  principles  above 
established  from  experience. 

The  qualifications  necessary  on  the  part  of 
the  surgeon  for  performing  these  operations, 
have  been  well  summed  up  by  Mr.  Liston. 
“ The  operator,”  he  says,  “ must  have  a good 
eye,  a steady,  light,  and  skilful  hand,  a fine 
touch,  courage  and  caution  ; qualifications  ne- 
cessary in  all  surgical  operations,  and  in  none 
more  so  than  in  those  on  the  eye1.” 

It  is  only  further  necessary  to  remark,  before 
concluding  this  subject,  that  the  absence  of  the 
crystalline  lens  from  the  axis  of  vision,  has  a 
material  effect  in  altering  the  refraction  of 
the  rays  of  light.  As  the  refracting  power  of 
the  lens  is  entirely  of  a physical  nature,  sim- 
ply concentrating  the  luminous  rays  which 
enter  the  eye,  the  defect  from  its  absence  can 
be  made  up  or  compensated  by  the  use  of  a 
double  convex  lens  worn  externally.  Hence 
individuals  who  have  been  successfully  ope- 
rated on  for  cataract,  generally  require  to 
wear  glasses  of  a considerable  magnifying 
power.  They  in  general  require  glasses  of 
two  degrees  of  strength  ; the  one  of  lowest 
power,  for  viewing  distant  objects,  which  is 
generally  a lens  of  six  or  seven  inches  focus, 
the  other,  and  stronger  of  the  two,  for  view- 
ing near  objects,  as  in  reading  or  writing,  re- 
quires to  be  about  two  and  a half  or  three 
inches  focus.  Those  individuals,  however, 
who  have  been  previously  short-sighted,  re- 
quire no  glasses,  the  previous  defect  in  their 
sight  being  compensated  by  the  absence  of 
the  lens. 
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(Alexander  Watson .) 

EXPLANATION  OF  THE  FIGURES. 

Fig.  1 . a.  The  aqueous  humour. — b.  Ciliary  ligament, 
root  of  iris,  and  anterior  part  of  vitreous  humour. — - 
c.  Lens. — d.  Vitreous  humour. 

Fig.  2.  1.  Form  of  lens  at  infancy. — 2.  Ditto  at  seven 

years. — 3.  Ditto  of  adult. — 4.  Ditto  at  old  age. 

Fig.  3.  Spontaneous  solid  lenticular  cataract  from  an 
elderly  patient. 

Fig.  4.  Ditto,  having  a radiated  appearance. 

Fig.  5.  Capsid o-lenticular  cataract ; the  parts  most 
opaque  are  where  the  capsule  is  opaque. 

Fig.  6.  Glaucoma  resembling  cataract  from  the  opaque 
appearance  of  the  humours  of  the  eye. 

Fig.  7.  Lens  rendered  opaque  by  a blow  on  the  eye,  a 
few  days  previously,  from  a small  branch  of  a tree. 
There  was  no  wound  of  the  eye  ,*  the  lens  must  there- 
fore have  been  displaced,  and  its  capsule  ruptured 
at  the  centre , where  a portion  of  the  substance  of  the 
lens  is  projecting. 

Fig.  8.  Exhibits  the  appearance  of  the  eye,  after  the 
capsule  and  lens  had  been  torn  and  cut  in  pieces , and 
pushed  into  the  anterior  chamber  with  a needle.  The 
substance  of  the  lens  presented,  a Jlocculent  appearance, 
but  became  dissolved  by  the  aqueous  humour  in  a few 
weeks. 

Fig.  9.  Adventitious  cataract  from  lymph  occupying 
the  pupil. 

Fig.  10.  Lenticular  cataract,  in  which  the  centre  is  more 
opaque  than  the  rest,  and  has  the  form  of  a star. 

Fig.  11.  Capsular  congenital  cataract,  where  the  lens 
had  been  spontaneously  absorbed  from  a child. 

Fig.  12.  Shreds  of  capsule  opaque,  forming  secondary 
capsular  cataract,  after  an  operation  which  broke  up 
the  lens,  and  made  it  dissolve,  from  a child. 

Fig.  13.  Shreds  of  opaque  capsule  on  surface  of  vitreous 
humour,  after  operations for  the,  removal  of  the  opaque 
lens. — Fig.  14.  The  same ; both  from  young  men.  In 
these  two  last  figures,  the  pupils  are  represented,  us 
dilated  with  belladonna.  Before  the  pupils  were  so 
dilated,  in  fig.  13,  only  two  white  lines  were  seen 
crossing  the  pupil;  in  fig.  14,  none  of  the  opaque 
parts  were  visible. 

Fig.  15.  Beer's  cataract  needle. 

Fig.  16.  Scarpa's  ditto. 

Fig.  17.  Dr.  Jacob's  ditto. 

Fig.  18.  Curette  and  David's  spoon  on  one  handle. 

Fig.  19.  Blunt-pointed  knife  for  enlarging  the  section 
of  the  cornea  when  made  too  small. 

Fig.  20.  Represents  a cataract  needle  introduced  into 
the  eye. 

Fig.  21.  A diagram,  showing  the  positions  of  the  lens 
after  displacement. 

Fig.  22.  Represents  the  act  of  making  the  section  of  the 
cornea  for  extraction  of  cataract. 

Fig.  23.  Represents,  by  a diagram,  the  state  of  the  eye 
when  the.  incision  of  the  cornea  has  been  completed. 
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By  the  evacuation  of  the  aqueous  humour  the  cornea 
has  collapsed , and  the  vitreous  humour,  lens,  and  iris , 
have  become  pressed  forwards  upon  the  cornea.  This 
figure  may  be  compared  with  fig.  1 , which  shows  the 
parts  in  their  natural  situation.  In  figures  23,  24, 
and  25,  the  point  at  f is  the  place  at  which  the  cornea 
has  been  divided. 

Fig.  26.  ( from  Dr.  JV.  Soemmering ) The  interior  of 
the  eye  of  a woman,  seventy-three  years  of  age,  in 
which  the  lens,  along  with  its  capsule,  was  reclined  by 
Dr.  Emden.  The  cataract  re-ascended , and  three 
months  after  the  first  operation,  the  reclination  was 
repeated.  A segment  of  the  cataract  always  con- 
tinued visible  behind  the  pupil,  notwithstanding  which 
the  patient  saw  well  for  three  years,  when  she  died. — 
Mackenzie,  Op.  Cit.  p.  679. 

Fig.  27.  (from  Dr.  W.  Soemmering)  Shows  the  interior 
of  an  eye  dissected  by  Dr.  Soemmering , eight  years 
and  a half  after  reclination.  The  lens  had  entirely 
disappeared,  a portion  of  the  centre  of  the  capsule, 
which  had  been  displaced  along  with  the  lens,  appears 
curled  up,  and  lying  in  the  lower  and  outer  part  of 
the  ciliary  body , umile  the  remainder  of  the  capsule 
forms  two  transparent  semilunar  flaps,  retaining 
their  natural  situation , the  one  behind  the  upper  and 
the  other  behind  the  lower  part  of  tloe  iris, — Mac- 
kenzie, Op.  Cit.  p.  674. 

CATHETER,  from  naOuvai,  to  thrust  in, 
algalie,  sonde,  Fr.  Hamleiter,  Ger.  Catheters 
are  cylindrical  tubes  chiefly  employed  in  eva- 
cuating the  urine  from,  or  injecting  fluids  into 
the  bladder  ; they  are  also  used  in  exploring 
the  viscus  to  determine  the  presence  of  stone, 
and  to  dilate  the  urethra,  being  thus  applicable 
either  for  the  diagnosis  or  treatment  of  diseases 
of  the  urinary  organs.  French  surgeons  apply 
the  name  of  catheter  to  the  grooved  staff 
employed  in  the  operation  of  lithotomy,  re- 
serving the  synonyms  above  mentioned  for 
the  instrument  denominated  catheter  by  us. 

These  instruments  are  generally  made  of 
gold,  silver,  platina,  metallic  alloy,  or  gum 
elastic  (see  Bougie)  ; they  are  flexible  or  in- 
flexible, and  vary  considerably  in  length,  size, 
shape,  and  curvature,  according  to  the  age, 
sex,  or  particular  case  for  which  they  are  em- 
ployed. The  elastic  gum  catheter  which  has 
been  rendered  so  perfect  of  late  years  is 
formed  of  silk  thread  closely  woven  on  a brass 
wire  or  stilet,  over  which  successive  layers  of 
siccative  oil  are  laid  till  the  silk  tissue  is  en- 
tirely covered.  The  openings  or  eyes  are 
formed  in  the  tissue  itself,  and  sometimes  the 
instrument  is  made  without,  any  opening,  or 
with  one  only'.  They  are  smooth  and  highly 
polished,  and  are  less  irritating  to  the  urethra, 
when  they  are  to  be  worn  for  any  time,  than 
the  metallic  ones.  At  one  extremity,  the  in- 
strument is  rounded  or  coned,  at  the  other  it 
is  open  to  receive  a stilet,  which  is  used  to 
give  the  desired  curve,  or  to  keep  the  interior 
clean.  In  the  metallic  instruments,  this  end 
is  sometimes  shaped  into  a flat  handle,  either 
of  wood  or  metal ; rings,  too,  are  formed  for 
the  purpose  of  fixing  the  instrument  in  the 
urethra  by  means  of  cotton  cord  which  is 

1 These  openings  are  made  near  the  rounded  end  of 
the  catheter,  but  if  the  end  itself  were  left  open,  we 
should  have  an  instrument  more  advantageous  under 
certain  circumstances  than  any  catheter  with  lateral 
eyes. 


passed  through  those  rings.  There  is  a band- 
age in  use  for  this  object  (see  Bandage,  Fig. 
148)  ; but  the  same  end  may  be  accomplished 
bv  tying  the  cord  on  the  catheter  close  by 
the  orifice  of  the  urethra,  and  then  carrying 
both  ends  of  the  cord  to  form  two  knots,  one 
to  bind  the  other  on  the  dorsum  of  the  penis 
just  beyond  the  glans,  and  then  tying  the  ends 
together  in  a third,  or  running  knot  under  the 
urethra. 

The  inconveniences  arising  from  the  want  of 
a standard  size  for  catheters  are  much  felt,  and 
might  be  easily  remedied  if  the  manufacturers 
would  adopt  the  plan  of  graduation  proposed 
in  the  article  Bougie,  which  is  to  take  half  a 
line  for  unity,  and  augment  by  half  a line  for 
each  ascending  number,  till  the  size  of  four 
lines  be  attained.  The  catheter  used  for  fe- 
males is  considerably  shorter  than  that  for 
males,  and  is  but  slightly  curved.  The  observa- 
tions connected  with  the  curvature  and  shape 
of  this  instrument  will  form  part  of  the  suc- 
ceeding article,  which  will  contain  also  a de- 
scription of  a catheter  proposed  some  years 
ago  by  the  author,  and  which  is  now  exten- 
sively employed,  being,  so  to  speak,  a self- 
guiding  instrument  in  "passing  down  the  ure- 
thra. (See  also  Urethra.) 

CATHETERISM.— By  the  word  “ Ca- 
theterism”  is  understood  the  introduction  into 
the  urethra,  and  most  commonly  down  to  the 
bladder,  of  an  instrument  proportioned  to  the 
size  and  length  of  the  canal,  whatever  be  the 
object  of  such  introduction  and  whichever  the 
instrument  employed,  be  it  a solid  or  grooved 
staff,  a silver  inflexible,  or  a gum  elastic  flexible 
catheter,  a wax  or  metallic  bougie ; be  it 
straight  or  curved.  Catheterism,  or  sound- 
ing, is  also  used  to  designate  other  processes 
of  exploration  performed  on  the  different  mu- 
cous outlets  of  the  body,  and  even  on  fistulous 
or  accidental  apertures  ; thus  we  speak  of  the 
catheterism  of  the  Eustachian  tube,  of  the 
nasal  canal,  of  the  antrum,  of  Steno’s  duct,  of 
the  oesophagus,  and  of  the  sinuous  course  of 
wounds  or  fistulous  openings.  But  when  the 
term  is  used  without  further  qualification  it 
designates  the  exploration  or  sounding  of  the 
urinary  passages. 

However  inconsistent  the  avowal  may  ap- 
pear with  our  present  purpose,  it  is  neverthe- 
less perfectly  true,  that  dexterity  and  suavity 
in  the  introduction  of  instruments  is  less  to  be 
acquired  by  the  precepts  hitherto  inculcated 
in  books,  than  by  practice  and  example,  and 
even  some  of  the  rules  laid  down  to  guide 
us  on  this  point  do  not  deserve  to  be  particu- 
larly extolled.  The  surgical  doctrine  of  ca- 
theterism stands  in  great  need  of  simplifica- 
tion, and  the  few  rules  that  really  are  useful 
with  relation  to  it  require  to  be  redeemed 
from  that  over  refined  elaborateness,  the  effect 
of  which  is  too  frequently  to  intimidate  the 
young  surgeon,  thus  insuring  a clumsy  and 
painful  performance  of  this  surgical  ministra- 
tion, from  the  mere  dread  of  a barely  possible 
mischief.  To  him  who  possesses  the  neces- 
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sary  anatomical  and  physiological  knowledge, 
sounding  the  bladder  when  the  urethra  is 
healthy  and  unobstructed  may  soon  be  ren- 
dered a simple  and  easy  operation.  But  the 
instructions  derived  from  books  alone  will  riot 
suffice  ; they  are,  in  too  many  instances,  the 
offspring  of  superficial  observation  or  vague 
theory,  and  too  frequently  when  obstacles 
occur,  a reference  to  those  rules  will  afford  no 
assistance  whatsoever  in  overcoming  them. 

The  great  diversity  of  conformation  in  the 
parts  concerned  in  catheterism,  the  variety  of 
instruments  employed  for  the  purpose,  with 
many  other  circumstances,  seem  to  authorize 
the  multiplication  of  rules  to  govern  us  in  its 
performance.  But  the  real  truth  is,  the  at- 
tempt to  regulate  and  refine  on  all  the  inci- 
dents belonging  to  it,  by  obscuring  the  sim- 
ple nature  of  the  subject,  has  only  tended  to 
perplex  and  embarrass  us  in  the  consideration 
of  it.  Had  the  canal  of  the  urethra  been  of 
equal  diameter  or  purely  cylindrical,  and  had 
it  followed  the  same  direction  throughout  its 
entire  length,  the  operation  of  passing  the 
catheter  would  be  comparatively  simple,  and 
one  general  rule  would  embody  all  that  could 
be  said  on  the  subject.  But  such  is  not  the 
case.  The  points,  therefore,  that  occur  in  its 
course  where  the  cylindrical  form  does  not 
exist,  and  those  in  which  its  direction  is 
altered,  are  those  w'hich  it  is  important  to 
study,  with  a view  to  the  easy,  painless,  and 
safe  mode  of  introducing  the  catheter. 

Under  the  head  Urethra,  these  points 
will  be  dwelt  on  particularly,  with  a view  to 
form  a basis  for  our  observations  on  the  intro- 
duction of  the  catheter.  We  shall  have  to 
remark,  that  all  the  depressions  of  the  urethra 
are  to  be  found  on  its  inferior  surface  ; and 
that  all  its  naturally  narrow  points  are  nearly 
circular,  and  comprise  the  entire  circumfer- 
ence of  the  tube.  The  greatest  depth  of  those 
depressions  does  not  correspond  to  the  middle 
of  their  length,  but  will  be  found  nearest  to 
their  vesical  extremities,  and  thus  when  the 
bee  of  a sound  dips  into  them  it  must  go  on 
to  near  the  farther  end  before  it  reaches  the 
deepest  point ; the  ascent  is  then  sudden,  and 
if  the  bee  is  not  made  to  clear  it  by  ascending 
with  the  same  abruptness,  it  becomes  capped 
with  the  membrane, and  its  progress  is  arrested. 
This  is  the  first  kind  of  obstacle,  that  opposes 
the  progress  of  an  instrument  along  the  ure- 
thra. 

The  second  kind  of  obstacle  arises  from  the 
instrument  not  moving  in  the  axis  of  the  canal ; 
let  us  take  an  example  : the  entrance  of  the 
muscular  part  of  the  urethra  is,  with  the  ex- 
ception of  the  external  orifice,  its  narrowest 
point.  A sound  corresponding  in  size  is 
passed  without  difficulty  through  the  external 
meatus,  because,  from  its  being  exposed  to 
viewr,  the  instrument  cannot  fail  to  be  duly 
directed  in  the  axis  of  the  canal  ; but  when 
the  bee  has  arrived  at  this  narrow  point,  the 
eye  guides  it  no  longer,  and  if  the  correspon- 
dence between  the  bee  of  the  instrument  and 
the  axis  of  the  tube  be  not  exact,  or  nearly 


so,  it  is  arrested  at  some  part  of  the  rim  of 
the  aperture  in  the  triangular  ligament.  If 
the  deviation  from  the  axis  be  considerable 
upwards,  the  bee  of  the  instrument  will  abut 
upon  the  anterior  surface  of  the  triangular 
ligament  : this  mis-direction  of  the  point  of 
the  sound  is  favoured  by  the  separation  of  the 
cavernous  bodies, as  they  diverge  from  each 
other  towards  the  branches  of  the  pubis,  leav- 
ing a small  space  unprotected  just  before  the 
symphisis.  The  handle  of  the  catheter,  how- 
ever, must  be  thrown  back  in  an  unwarrant- 
able manner  before  any  injury  can  be  done  to 
the  urethra  under  these  circumstances.  If,  on 
the  pontrary,  the  deviation  be  considerable 
downwards,  the  bee  abuts  against  the  horizon- 
tal perineal  fascia,  with  which  the  triangular 
ligament  is  continuous,  or  it  sinks  into  the 
depression  of  the  bulb. 

These  obstacles  are  more  or  less  consider- 
able according  to  the  age  of  the  subject.  In 
infancy,  and  at  all  periods  before  puberty,  the 
parts  surrounding  the  urethra  are  so  unde- 
veloped as  to  leave  the  canal  nearly  of  a cylin- 
drical form,  somewhat  enlarged  towards  the 
bladder.  An  instrument  introduced  into  the 
canal  while  it  is  so  circumstanced  meets  with 
no  obstacle,  provided  it  be  made  to  advance 
in  the  course  of  its  axis.  But  in  old  age  these 
obstacles  have  attained  their  maximum  of  de- 
velopment ; the  excavations  are  deep,  the 
prostate  is  enlarged,  the  curvature  of  the  canal 
is  increased,  the  mucous  membrane  is  loose 
and  soft,  and  its  surface  so  ample  as  to  cap  the 
extremity  of  the  sound  and  be  easily  carried 
forward  upon  its  point.  The  different  periods 
of  life,  therefore,  have  an  undeniable  influence 
as  to  the  ease  or  difficulty  with  w’hich  cathe- 
terism may  be  performed.  It  will  be  more 
easy,  cceteris  paribus , to  sound  a child  than  an 
adult,  and  an  adult  than  a man  of  advanced 
years. 

The  third  kind  of  obstacle  arises  from  spasm. 
The  modification  of  vitality  on  which  this 
phenomenon  depends,  in  so  far  as  it  creates 
an  impediment  to  the  progress  of  an  instru- 
ment, is  confined  to  the  muscular  portion  of 
the  urethra  and  the  vesical  sphincter.  The 
sphincter  may  be  spasmed,  undoubtedly,  but 
the  force  with  which  it  acts  will  not  be  suf- 
ficient to  prevent  the  passage  of  an  instrument 
well  directed,  if  it  be  not  seconded  in  its  re- 
sistance by  the  accidental  membranous  pro- 
ductions that  sometimes  exist  in  this  situation, 
or  by  an  anormal  increase  of  the  transverse 
fibres  of  the  neck  of  the  bladder.  Some 
authors  speak  of  the  stoppage  of  the  sound  by 
spasm  of  the  antepubic,  or  spongy  portion  of  the 
urethra.  Contractions  of  a transitory  nature 
may  certainly  occur  here,  but  we  are  satisfied 
that  they  cannot  be  a cause  of  impediment 
in  the  healthy  urethra.  We  are,  moreover, 
doubtful  whether  the  progress  of  a properlv 
proportioned  sound  can  be  arrested  by  mere 
spasm  in  this  portion  of  the  canal,  where  dis- 
ease or  alteration  of  structure  exist  only  in 
the  post-pubic  portion  of  the  canal.  This 
point,  however,  must  be  reserved  for  conside- 
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ration  till  we  come  to  treat  of  the  diseased 
urethra. 

The  fourth  kind  is  described  as  existing  in 
the  orifices  of  the  ducts  of  Cowper’s  glands, 
and  of  the  mucus  follicles  in  the  spongy  portion 
of  the  canal.  Amongst  the  latter,  the  lacuna 
magna  in  the  upper  part  of  the  navicular  dila- 
tation, is  set  down  by  most  authors  as  capable 
of  arresting  the  point  of  an  instrument.  But 
of  this  presently. 

The  other  obstacles  that  may  prevent  an 
instrument  passing  through  the  urethra  are  of 
a pathological  character,  and  do  not  belong 
to  our  present  subject,  which  is  the  sounding 
of  the  urethra  free  and  unobstructed. 

An  instrument  having  passed  the  glans, 
enters  on  the  spongy  portion  of  the  urethra  ; 
the  obstacles,  as  it  has  been  just  mentioned 
above,  which  authors  describe  as  likely  to 
arrest  it  in  this  portion  of  the  canal,  are  the 
orifices  of  the  muciparous  glands.  These  may 
figure  in  books,  as  obstacles,  but  they  are  not 
in  reality  such,  not  even  in  old  age.  We 
shall  therefore  hold  no  account  of  them,  as 
obstacles  ; the  point  of  the  catheter,  if  fairly 
directed  in  the  axis  of  the  canal,  arrives  at 
the  bulb,  without  experiencing  any  interrup- 
tion. It  has  now  to  enter  the  opening  of  the 
triangular  ligament  just  under  the  arch  of  the 
pubis,  and  above  and  behind  the  depression 
in  the  bulb.  The  kind  of  impediment  it  is 
liable  to  encounter  here,  has  been  already  de- 
scribed. The  point  once  passed  beyond  the 
opening  in  the  triangular  ligament,  neither 
the  depression  in  the  bulb,  nor  the  elevation 
which  the  urethra  presents  on  its  farther  side, 
owing  to  the  condensation  of  its  tissue  round 
the  entrance  of  the  muscular  portion,  nor  the 
narrowness  of  this  isthmus,  can  any  longer 
oppose  its  progress.  It  is  now  in  that  portion 
of  the  canal  which  analogy  assimilates  to  the 
commencement  of  the  female  urethra.  The 
obstacles  by  which  its  progress  is  here  liable 
to  be  impeded  are  relative  to  the  sound 
itself,  or  to  the  urethra.  The  obstacle  de- 
pends upon  the  instrument,  when  the  direction 
in  which  it  is  impelled  is  vicious,  and  varies 
more  or  less  from  the  axis  of  the  urethra.  Any 
considerable  degree  of  deviation  in  this  re- 
spect, particularly  if  it  obtain  in  the  evase- 
ment  of  the  under  surface,  will,  on  account  of 
the  great  extensibility  and  elasticity  of  the 
muscular  portion,  facilitate  the  capping  of  the 
bee  of  the  sound,  forming  the  nids  de  pigeon 
of  the  French  surgeons.  By  the  proper  di- 
rection of  the  sound,  whether  in  the  male  or 
female  urethra,  this  obstacle  is  alike  unknown, 
for  it  is  only  produced  by  the  improper  di- 
rection of  the  instrument.  But  the  obstacle, 
which  the  most  accurate  direction  cannot 
shield  the  instrument  from,  is  that  produced 
by  the  spasmodic  action  of  this  portion  of  the 
urethra.  Sometimes  this  action  is  so  power- 
fully excited,  particularly  when  there  is  con- 
gestion or  phlogosis  of  the  mucous  membrane, 
as  to  oppose  in  limine  the  penetration  of  any 
instrument ; sometimes  it  comes  on  more  gra- 
dually, allowing  passage  to  a small  extent,  and 


then  grasping  the  sound,  prevents  its  further 
progress  ; sometimes  the  occlusion  of  the  canal 
is  not  so  complete  as  to  obliterate  the  passage, 
and  a small  wax  bougie  may  obtain  entrance, 
and  even  pass  through  ; and  sometimes  the 
passage  of  the  instrument  is  unopposed,  the 
contraction  upon  it  taking  place  slowly,  but 
so  firmly  as  to  imprison  it  in  the  urethra. 

At  the  entrance  of  the  prostatic  portion 
there  is  a very  slight  degree  of  narrowing, 
but  there  is  nothing  capable  of  arresting  an 
instrument,  on  the  score  of  mere  narrowness, 
to  an  equal  extent  as  at  the  isthmus.  It  must 
be  observed,  however,  that  the  under  edge  of 
the  gland  may  be  so  raised  as  to  produce  a 
considerable  inequality  of  level,  in  the  under 
surface  of  the  muscular  and  prostatic  portions; 
this  obtains  most  in  cases  where  the  prostate 
is  much  enlarged.  In  describing  the  fixed 
portion  of  the  urethra  (see  that  article),  it  is 
stated,  that  from  the  neck  of  the  bladder  to 
the  under  part  of  the  symphisis  of  the  pubis, 
it  forms  a gentle  curve.  This  description  will 
be  found  correct,  if  we  speak  of  the  urethra 
in  the  adult ; but  if  applied  to  the  urethra  of 
old  age,  it  will  require  some  qualification. 
The  orifice  of  the  urethra,  at  the  neck  of  the 
bladder,  lies  in  a plane,  several  lines  higher 
than  the  portion  of  the  canal  that  passes  under 
the  symphisis.  In  aged  persons,  the  distance 
between  these  two  points,  is  not  only  in- 
creased, but  the  level  of  the  internal  orifice 
may  ascend  still  higher,  by  half  an  inch,  or 
even  more.  The  curve  of  the  whole  fixed 
portion  is  thus  not  only  much  augmented,  but 
the  regularity  of  its  line  on  its  under  surface  is 
interrupted  by  the  anterior  edge  of  the  pro- 
state, which  breaks  the  whole  curve  into  two 
lesser  curves,  including  the  muscular  and  pro- 
static portions  respectively  : this  elevation  of 
the  anterior  edge  of  the  prostate,  a conse- 
quence of  its  general  augmentation  of  volume, 
may  present  a bar  to  the  entrance  of  an  in- 
strument into  the  prostatic  portion  of  the 
urethra. 

Once  over  this  edge,  the  instrument,  if 
directed  in  the  course  of  the  axis  of  the  canal, 
will  now  advance  unimpeded  to  the  sinus,  at 
the  base  of  the  verumontanum.  It  must  he 
remembered  that  this  fleshy  eminence  occu- 
pies the  middle  of  the  circumference  of  the 
canal,  on  its  inferior  surface,  and  that  the  in- 
strument, in  order  to  pass  into  the  bladder, 
must  either  course  by  the  side  of  the  comb, 
or  ride  over  it,  by  first  depressing  it.  The 
catheters  now  in  use  are  not  of  the  form  best 
calculated  to  render  this  manoeuvre  easy  and 
painless,  as  it  should  be  ; in  the  sequel  we 
shall  describe  the  shape  of  catheter  employed 
by  ourselves  and  others  of  late  years,  with  a 
view  to  render  cathcterism  easy,  not  only  in 
respect  of  this  specific  difficulty,  but  to  adopt 
it  for  riding  smoothly,  and  without  hitching, 
through  the  other  depressions  that  occur  in 
the  course  of  the  urethra. 

Having  passed  or  depressed  the  verumon- 
tanum, the  catheter  glides  into  the  bladder, 
over  the  smooth  floor  of  the  prostate.  But 
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the  case  is  otherwise  when  the  transverse 
portion  of  the  gland  is  enlarged  and  uplifted, — 
when  the  Incite,  by  adding  to  the  elevation 
of  the  transverse  portion,  increases  the  curve 
of  the  urethra, — when  irregular  membranous 
productions  are  carried  forward,  from  the  sides 
of  the  sinus,  at  the  base  of  the  verumontanum, 
or, — when,  in  fine,  there  happens  to  be  any 
accidental  inequality  of  this  posterior  part  of 
I the  prostatic  urethra.  When  any  of  these 
impediments  exist,  our  sole  resource,  when 
I using  the  ordinary  instrument,  is  to  aim  at 
| avoiding  them,  by  altering  the  plane  in  which 
| the  point  of  the  instrument  is  directed,  keep- 
ing it  pressed  to  the  upper  surface  of  the 
| urethra.  With  a catheter,  shaped  in  the  man- 
ner just  alluded  to,  we  have  the  further  power 
! of  depressing  and  effacing  them. 

The  difficulties  of  cathcterism,  arising  from 
| deviation  or  distortion  of  the  course  of  the 
1 urethra  through  the  prostate,  have  been  al- 
ready alluded  to.  These  deviations  obtain 
1 obliquely,  from  below  upwards,  when  the  pro- 
state is  enlarged  equally  throughout  its  entire 
volume  ; or  laterally,  when  the  gland  is  enlarged 
on  one  side  only.  Deviations  in  the  course 
j of  the  urethra  generally,  may  be  produced  by 
tumours  formed  in  its  vicinity.  We  have  seen 
the  urethra  turned  from  its  usual  course,  in 
consequence  of  an  inguinal  hernia,  a hydro- 
cele, malformed  penis,  &c.,  but  these  are  ex- 
| ceptional  cases,  and  do  not  belong  to  cathe- 
tcrism,  considered  in  a general  manner. 

It  has  been  already  stated  that  the  extensi- 
bility of  the  urethra  was  limited,  by  the  nature 
and  fixity  of  the  parts  by  which  it  is  sur- 
rounded. Bearing  this  fact  in  mind,  we  can 
readily  understand  how  the  canal  is  length- 
ened and  rendered  loose  in  old  age.  In  ad- 
vanced life,  the  venous  system  generally  is 
1 engorged,  the  veins  of  the  penis  are  varicose, 

| the  vessels  of  the  cavernous  bodies  have  be- 
come flaccid,  and  are  considerably  dilated  ; 
hence,  all  the  pendulous  portion  of  the  penis 
is  capable  of  considerable  elongation.  The 
I same  condition  of  parts  prevails  also  in  the 
fixed  portion  of  the  urethra,  and  to  such  an 
| extent,  particularly  when  the  prostate  is  en- 
larged, as  to  carry  the  termination  of  the  ure- 
thra in  the  bladder  to  a greater  distance  from 
the  pubis,  and  to  elevate  it  more  towards  the 
1 hypogaster  ; under  these  circumstances,  a ca- 
theter of  but  the  ordinary  length,  may  fail  to 
: reach  the  bladder. 

i The  length  of  the  catheter  should,  there- 
j fore,  not  be  alone  relative  to  the  age  of  the 
person  on  whom  it  is  to  be  employed,  but  also, 
to  the  condition  of  the  canal  itself,  and  that  of 
the  parts  surrounding  it.  A catheter,  five  or 
I six  inches  in  length,  will  answer  for  a child  ; 
the  adult  age  requires  one  of  double  that 
length ; and  in  the  condition  of  the  urethra 
just  described,  a still  longer  instrument  is  re- 
quired. For  the  purpose  of  smooth  and  easy 
j sounding,  the  catheter  should  be  chosen  of  a 
size  that  will  nearly  equal  the  diameter  of  the 
urethra,  in  the  adult,  and  more  especially 
still  in  advanced  age.  A large  instrument, 
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when  not  disproportioned  to  the  calibre  of 
the  canal,  developes  its  walls  fully,  and  unfolds 
the  lining  membrane,  in  an  uniform  manner, 
and  thus  the  stoppages,  that  a small  instrument 
is  liable  to  on  the  slightest  misdirection,  are 
wholly  avoided.  This  rule  should  always  be 
attended  to  when  we  are  called  on  to  perform 
cathcterism  extemporaneously ; but  when  cir- 
cumstances require  the  instrument  to  be  left 
in  the  canal  for  any  length  of  time,  the  ad- 
vantages for  facilitating  the  introduction  de- 
rived from  our  choice  of  a full-sized  instru- 
ment, are  counterbalanced  by  the  greater  ease 
with  which  one  of  smaller  diameter  is  borne. 
The  precept  here  recommended  is  one  of 
greater  importance  than  is  generally  imagined. 
There  can  be  no  doubt,  that  in  many  instances, 
where  a catheter  is  supposed  to  be  arrested  by 
spasm  in  the  course  of  the  canal,  and  where 
the  surgeon  accounts  to  his  patient  and  to  him- 
self for  the  circumstance  on  this  account,  that 
no  such  stoppage  would  have  at  all  taken 
place,  had  he  employed  an  instrument  of 
larger  size.  Spasm,  indeed,  but  seldom,  and 
perhaps  never,  except  when  coincident  with 
congestion  or  phlogosis,  opposes  any  prolonged 
and  effectual  resistance  to  the  passage  of  an 
instrument  directed  by  a practised  hand. 

In  laying  down  any  rule  for  the  surgeon’s 
guidance  in  performing  catheterism,  the  de- 
gree of  curvature,  or  the  straightness  of  the 
instrument,  must,  for  obvious  reasons,  be  taken 
into  account.  To  illustrate  this  point,  let  us 
suppose,  in  the  introduction  of  the  catheter, 
that  its  bee  has  arrived  under  the  symphisis 
pubis,  the  handle  of  the  catheter  must  now  be 
lowered  down  between  the  thighs,  before  it 
can  complete  its  course  onwards  to  the  bladder. 
Now  this  movement  of  lowering  the  handle 
must  be  less  or  more  extensive  in  proportion, 
as  the  catheter  is  more  or  less  curved,  and  the 
most  extensive,  if  it  be  altogether  straight ; 
or,  in  other  words,  the  extent  of  the  move- 
ment of  lowering,  will  be  inversely  as  the  ex- 
tent of  the  curve,  and  vice  versa.  When  we 
employ  a catheter,  whose  bee  forms  a rapid 
and  prolonged  bend,  from  the  axis  of  the 
straight  part  of  the  instrument,  the  bee  arrives 
in  the  bladder  before  its  handle  is  brought 
down  between  the  thighs,  so  that  if  the  patient 
be  recumbent,  the  urine  must  ascend  directly 
against  its  own  gravity,  which  it  sometimes 
will,  being  forced  upwards  by  the  strong  con- 
traction of  the  bladder.  When  the  boc  has 
arrived  in  the  bladder,  if  the  shaft  of  the  ca- 
theter be  brought  down  between  the  thighs, 
the  bee  ascends  behind  the  pubis,  and  as  the 
eye  of  the  instrument  may  then  be  raised 
above  the  level  of  the  fluid  contained  in  the 
bladder,  it  cannot  of  course  find  issue.  With 
a catheter  of  considerable  curve,  the  bladder 
cannot  be  completely  emptied  in  the  recum- 
bent posture;  neither  can  the  lower  part  of 
the  bladder  be  properly  examined,  in  order  to 
detect  a stone,  with  sounds  of  a deep-curved 
shape  : instruments  for  this  purpose  should  be 
short  enough  in  the  curve  to  admit  of  being 
turned  entirely  round  in  the  cavity  of  the 
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bladder,  a manoeuvre  which  cannot  be  accom- 
plished with  a deep-curved  instrument. 

In  introducing'  a catheter  of  considerable 
curve,  the  movement  of  lowering  the  handle 
is  short,  and  comparatively  of  limited  extent ; 
if  the  catheter  be  such  a one  as  I am  in  the 
habit  of  employing,  the  curve  of  which  is  little 
more  than  that  of  a female  catheter,  the  lower- 
ing movement  must  be  augmented  to  counter- 
balance the  diminution  of  the  curve ; if  a 
straight  instrument  is  made  use  of,  the  lower- 
ing movement  must  be  so  considerable,  in 
order  to  compensate  for  the  curvature  of  the 
canal,  as  to  describe  the  best  part  of  a semi- 
circle. 

If  we  compare  the  upper  and  under  surfaces 
of  the  urethra,  we  shall  find  that  they  dilfer 
from  each  other  in  certain  respects,  that  have 
not  been  yet  alluded  to.  The  inferior  wall  of 
the  urethra  not  having  any  solid  support,  is 
soft  and  ample,  and  the  bee  of  the  catheter, 
while  passing  upon  it,  readily  lifts  it  up,  carries 
it  off  from  the  circumference  of  the  canal,  and 
the  point  of  the  sound  being  thus  capped  with 
the  membrane,  if  the  force  be  continued,  it  must 
be  torn.  The  disposition  of  the  superior  sur- 
face, on  the  other  hand,  favours  the  passage  of 
the  instrument  towards  the  bladder  in  a re- 
markable manner.  It  offers  no  depressions, 
no  prominence  of  the  prostate,  no  mouths  of 
glands,  no  inequalities  of  surface,  to  arrest  its 
progress,  for  the  longitudinal  folds,  in  which 
the  muscular  portion  is  thrown,  when  at  rest, 
are  unfolded  in  the  lateral  directions,  by  the 
bee  of  the  catheter,  and,  therefore,  as  respects 
catheterism,  they  do  not  deserve  to  be  ranked 
as  obstacles.  But  even  supposing  the  bee  of 
the  catheter  to  be  so  much  misdirected,  as  to 
point  directly  against  the  upper  surface,  still 
the  solid  support  it  derives  from  the  cavernous 
bodies, — from  the  symphisis  pubis, — from  the 
triangular  ligament, — and  from  the  dense  or- 
ganization of  the  muscular  portion,  is  such,  that 
the  laceration  of  this  wall  of  the  canal  could 
not  be  effected  without  the  most  extreme 
violence. 

Hence  it  is,  that  on  attentive  examination 
of  the  false  passages  made  during  life,  or  after 
death,  we  find  them  invariably  on  the  under 
surface  of  the  canal,  and,  for  the  most  part, 
leading  out  of  the  normal  depressions  that 
occur  in  its  course.  From  the  preceding 
remarks,  the  importance  of  the  rule  is  obvious, 
of  keeping  constantly  to  the  upper  surface  of 
the  canal,  as  the  best  guide  for  our  instrument, 
when  catheterism  is  performed  with  a curved 
sound.  In  adhering  to  the  direction,  how- 
ever, the  bee  of  the  sound  should  not  be  made 
to  rest  on,  or  point  too  much  against  the  mu- 
cous membrane,  for  this  would  excite  pain, 
though  it  could  not  rupture  the  passage.  Our 
chief  aim  should  be,  when  the  bee  of  the  in- 
strument enters  the  isthmus  of  the  urethra, 
(and  until  it  arrives  at  this  point,  we  do  not 
contemplate  any  impediment  to  its  progress, 
in  the  method  I mean  to  propose)  to  have  a 
perfect  correspondence,  when  we  begin  to 
bring  down  the  handle  of  the  sound,  between 


the  concavity  of  the  instrument  and  the  con- 
vexity of  the  urethra.  This  is  indispensable 
to  the  proper  direction  of  the  instrument.  As 
the  hand  is  lowered,  the  point  of  the  catheter 
beyond  the  pubis  is  upraised  ; a slight  and 
suavid  impulsion  is  now  all  that  will  be  neces- 
sary to  make  it  glide  without  effort  or  check 
into  the  bladder,  and  without  the  surgeon’s 
hand  ceasing  to  have  the  consciousness  of  the 
gentle  pressure  which  the  point  of  the  instru- 
ment makes  on  the  guiding  wall  of  the  canal. 

Position  of  the  patient  for  catheterism. — 
Before  we  take  a view  of  the  several  pro- 
cesses recommended  by  authors  for  the  per- 
formance of  the  various  modes  of  catheter- 
ism, let  us  examine  the  position  best  adapted 
for  the  subject  on  whom  the  catheter  is  about 
to  be  employed.  It  may  be  asserted  gene- 
rally, that  the  position  most  favourable  to  easy 
catheterism,  is  that  in  which  the  abdominal 
muscles,  the  suspensory  ligament  of  the  penis, 
and  the  muscles  of  the  inferior  extremities 
are  fairly  relaxed  ; and  that  position  is  the 
recumbent  one,  in  which  the  head  and  pelvis 
arc  elevated,  the  thighs  half  fiexed  upon  the 
trunk,  and  kept  asunder,  the  knees  being 
thrown  out.  When  the  patient  is  thus  placed, 
if  pressure  be  made  with  the  left  hand  on  the 
pubis,  and  directed  downwards  on  the  face  of 
the  bone,  all  the  relaxation  that  can  be  had 
by  position  will  be  obtained.  But  having 
stated  thus  much  respecting  the  advantages 
of  a horizontal  posture,  it  should  be  added, 
that  when  catheterism  is  performed  with  a 
curved  sound,  the  patient  may  take  the  erect 
posture,  sit  on  the  edge  of  a table  or  bed,  with 
the  feet  hanging  down,  or  supported,  or  he 
may  rest  his  back  against  the  wall,  the  feet 
being  set  wide  asunder,  without  sensibly  af- 
fecting the  facility  of  the  operation. 

When  we  make  use  of  a straight  inflexible 
instrument,  the  curvature  of  the  urethra  will 
be  most  easily  effaced  in  the  recumbent  pos- 
ture ; but  if  we  employ  a straight,  flexible  in- 
strument, such  as  a wax  bougie  or  a gum-elastic 
catheter,  without  a mandrin,  the  patient  may 
stand  against  the  wall.  But  in  all  cases  where 
a straight  inflexible  instrument  is  employed, 
the  facility  of  introducing  it  is  greatest  in  the 
horizontal  position,  on  account  of  the  relaxa- 
tion of  the  suspensory  ligament,  which  it  so 
readily  permits,  if  the  surgeon  will  but  take 
care  to  make  pressure  with  his  left  hand  down 
the  promontory  of  the  pubis,  at  the  moment 
that  the  bee  of  the  instrument  arrives  at  the 
entrance  of  the  isthmus  of  the  urethra. 

When  we  sound  in  the  erect  posture,  with 
a curved  silver  or  gum-elastic  catheter,  it  is 
not  necessary  to  keep  the  shaft  of  our  instru- 
ment in  exact  correspondence  with  the  median 
line  of  the  patient’s  body,  for  the  bee  can  be 
directed  into  the  entrance  of  the  isthmus  or 
muscular  portion  of  the  urethra,  while  the 
shaft  of  the  instrument  corresponds  with  the 
hollow  of  the  groin. 

Position  of  the  surgeon. — When  a patient  is 
sounded  in  the  recumbent  posture,  authors 
state  that  there  arc  two  methods,  either  of 
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which  it  will  be  proper  to  follow ; one,  the 
ordinary  process,  in  which  the  catheter  is  held 
in  parallelism  with  the  abdomen,  its  concavity 
corresponding  to  the  pubis,  during  the  time 
that  its  bee  is  being  carried  down  to  the  bulb ; 
the  other,  in  which  the  shaft  of  the  catheter 
lies  between  the  thighs,  the  handle  being  di- 
rected towards  the  knees,  and  the  convexity 
towards  the  pubis,  w'hile  the  bee  is  being  passed 
through  the  spongy  portion  of  the  urethra  ; 
this  is  the  tour  de  maitre,  or  process  of  sound- 
ing below  the  pubis  ; the  former  is  the  method 
denominated  catheterism,  above  the  pubis. 

In  the  process  of  sounding,  above  the  pubis, 
as  it  is  termed,  when  the  patient  is  recumbent, 
authors  direct,  if  the  operation  is  performed 
on  a bed,  that  he  shall  be  placed  on  the  left 
side  of  the  bed,  and  that  the  surgeon  shall 
take  his  station  on  the  left  of  the  patient. 
This  recommendation,  as  far  as  I have  con- 
sulted works  on  the  subject,  is  universal ; 
many  authors  speak  of  it  as  absolutely  indis- 
pensable. 

I have  no  hesitation  whatever  in  proclaiming 
this  precept  to  be  a bad  one ; indeed,  of  itself, 
it  furnishes  proof  of  the  facility  with  which  an 
idea  once  promulgated,  ex  cathedra,  obtains 
currency,  and  how  long  its  value,  however 
doubtful,  remains  unquestioned.  When  we 
come  to  examine  the  matter  for  ourselves,  we 
j shall  readily  discover  the  disadvantages  of 
taking  our  position  on  the  left  of  the  patient. 

But  to  proceed  with  the  usual  description 
of  this  mode  of  catheterism.  W c are  directed, 

! when  thus  placed,  to  take  hold  of  the  penis 
behind  the  glans,  between  the  thumb  and  the 
index  and  the  middle  fingers  of  the  left  hand, 
holding  it  at  the  sides  so  as  not  to  compress 
i the  urethra.  The  catheter  having  been  warmed 
and  oiled,  throughout  its  entire  length,  is  held 
| as  a writing  pen,  by  the  right  hand,  in  a state 
I of  semi-pronation.  The  left-hand  now  raises 
the  penis  to  the  perpendicular,  and  the  right, 
holding  the  concavity  of  the  instrument  to- 
wards the  abdomen,  presents  the  bee  to  the 
: orifice  of  the  urethra,  in  a perpendicular  di- 
rection, and  thus  guides  it,  without  changing 
the  parallelism  of  the  shaft  of  the  catheter 
with  the  abdomen,  till  it  reaches  the  bulb. 
While  the  bee  is  advancing  to  the  bulb,  the 
! left  hand  is  engaged  in  drawing  the  penis 
upon  the  catheter.  Once  at  the  bulb,  the 
bee  can  proceed  no  farther,  till  the  direction 
' is  altered.  This  is  effected  by  raising  the 
shaft  of  the  sound  from  its  parallelism  with 
the  abdomen  to  the  perpendicular.  As  soon 
: as  the  shaft  is  vertical  the  bee  begins  to  be 
engaged  in  the  entrance  of  the  membranous 
portion  of  the  urethra ; its  further  progress 
1 requires  the  handle  of  the  catheter  to  be  in- 
I dined  between  the  thighs  until  the  shaft  be- 
, comes  almost  horizontal.  A sensation  of  re- 
sistance overcome,  or  rather,  of  space  sur- 
rounding the  bee  of  the  catheter,  and  the 
) issue  of  the  urine,  indicate  the  arrival  of  the 
i instrument  in  the  cavity  of  the  bladder.  In 
this  movement,  while  the  handle  of  the  ca- 
1 thotcr  is  describing  a semicircle  externally,  the 


bee  is  describing  another  semicircle,  but  much 
less  extensive  in  its  course  from  the  bulb  to 
the  bladder ; the  concavities  of  these  two  semi- 
circles, or  rather,  segments  of  circles,  face 
each  other,  and  their  extent  is  in  the  ratio  of 
the  straightness  or  curvature  of  the  catheter, 
or  of  the  urethra  respectively. 

WThen  we  come  to  describe  our  own  mode 
of  introducing  the  catheter,  we  shall  perceive 
how  superfluous  it  would  be  to  take  notice  of 
the  second  mode  of  catheterism,  viz.  that,  so 
called,  below  the  pubis.  The  time  is  gone  by 
when  reputation  was  to  be  obtained  by  the 
performance  of  merely  showy  and  unnecessary 
manoeuvres.  Simplicity  and  intelligibility  are 
nowr  regarded  as  the  essential  elements'  and 
best  recommendations  of  surgical  processes. 
The  tour  de  maitre  belongs  to  those  congenial 
times,  when  mystification  and  flourish  were 
W’ont  to  be  regarded  as  a guarantee  for  surgi- 
cal capacity’.  We  will  not  sanction  it,  even 
on  the  ground  of  an  imaginary  advantage, 
which  some  surgeons  suppose  it  to  possess  in 
cases  of  excessive  obesity,  where  the  volume 
of  the  abdomen  is  enormous,  and  the  penis 
seems  engulphed  in  the  adipose  tissue  that 
encumbers  the  pubis  and  perineum. 

Recent  and  closer  researches  into  the  struc- 
ture of  the  urethra,  and  a knowledge  of  the 
mobility  of  the  parts  surrounding  it,  have  led 
to.  the  establishment  of  another  mode  of  pass- 
ing instruments  in  a straight  direction  into  the 
bladder,  or  of  t ransferring  (if  I may’  be  allowed 
the  expression)  the  curve  from  the  instrument 
employed  to  the  hand  that  guides  it. 

The  position  of  the  patient  for  introducing 
a straight  inflexible  instrument  into  the  blad- 
der, may  also  be  the  erect  or  the  recumbent ; 
the  latter,  how’ever,  deserves  to  be  preferred 
on  account  of  the  relaxation  of  the  parts  being 
more  complete  in  the  horizontal  posture,  a 
condition  comparatively  more  necessary,  not 
to  say  indispensable,  to  this  mode  of  sounding. 
The  shoulders  and  pelvis  should  therefore  be 
elevated  by  means  of  pillows  or  cushions, 
while  the  loins  should  be  left,  in  a manner, 
unsupported,  in  order  to  relax  the  muscles  of 
the  abdomen  ; the  thighs  should  be  semiflexed 
on  the  trunk  and  the  knees  thrown  wide  asun- 
der. The  surgeon  places  himself  on  the  right 
of  the  patient,  or  between  his  knees,  and  seiz- 
ing the  penis  in  the  left  hand,  draws  it  up  to 
the  perpendicular ; he  now  presents  the  bee 
of  the  instrument,  previously  warmed  and 
oiled,  to  the  orifice  of  the  urethra,  and  guides 
it  down  to  the  bulb,  the  instrument  making  the 
descent  almost  solely  by  its  own  weight,  while 
the  left  hand  merely  holds  up  the  penis,  and 
is  quite  stationary.  The  bee  of  the  instru- 
ment being  now  at  the  bulb,  the  first  step  of 
the  operation  is  complete.  Before  any  further 
progress  can  be  made,  the  position  of  the 
catheter,  which  is  vertical,  or  nearly  so,  must 
be  altered  ; for  this  purpose  the  surgeon  now 
removes  his  left  hand  from  the  penis,  which  it. 
has  hitherto  supported,  and  places  it,  with  the 
points  of  the  fingers  downw  ards,  upon  the  face 
of  the  pubis,  and  w ith  the  right  begins  to  de- 
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scribe  a segment  of  a circle  by  bringing  the 
handle  down  nearly  to  parallelism  with  the 
thighs,  the  alteration  of  direction  being  thus 
made  to  compensate  for  the  absence  of  curve 
in  the  instrument.  During  all  this  movement 
of  lowering,  the  bee  remains  pivotting  in  the 
same  place,  and  is,  in  fact,  the  centre  of  the 
circle,  of  which  the  handle  has  been  describing 
a segment.  The  surgeon  now  places  his  right 
hand  in  supination,  and  receives  the  shaft  of 
the  instrument  as  a violin  player  holds  his 
bow,  between  the  thumb  and  three  middle 
fingers  ; the  left  and  right  hands  now  act 
simultaneously,  the  former  pressing  down  the 
integument  of  the  pubis  to  relax  the  suspen- 
sory ligament,  while  the  latter  communicates 
a gentle  impulsion  to  the  shaft  of  the  instru- 
ment in  a horizontal  direction,  by  which  the 
bee  is  made  to  enter  the  isthmus  of  the  ure- 
thra, and  pass  along  the  muscular  portion  to 
the  anterior  edge  of  the  prostate.  If  there 
be  no  enlargement  of  the  gland,  no  elevation 
of  the  neck  of  the  bladder  in  consequence  of 
flatus  or  impacted  faeces  occupying  the  cloaca 
of  the  rectum  ; in  a word,  if  the  prostate  be  in 
the  normal  condition  in  which  it  exists  in  a 
person  of  from  forty  to  fifty  years  of  age,  the 
bee  of  the  instrument  will,  without  any  altera- 
tion of  direction,  continue  to  advance  till  it 
arrives  in  the  bladder  ; for  the  bed  of  the 
prostatic  urethra,  though  in  a higher  plane 
than  that  of  the  muscular  portion,  allows  itself 
to  be  depressed  by  the  instrument,  and  thus 
the  further  alteration  of  direction  of  the  bee 
becomes  unnecessary.  This  will  not  be  the 
case  when  the  gland  is  enlarged  to  any  extent, 
for  then  the  bee  will  be  stopped  at  the  edge 
of  the  prostate,  and  the  direction  must  be 
altered  by  bringing  down  the  handle  between 
the  thighs,  so  that  the  shaft  of  the  instrument 
must  be  impelled  in  a slanting  direction  from 
below  upwards,  before  it  can  clear  the  rest 
of  its  course  to  the  bladder.  All  these  ma- 
noeuvres must  be  made  with  suavity  and  gen- 
tleness. It  cannot  be  too  oft  repeated  or  too 
deeply  impressed  on  the  mind  of  the  surgeon, 
that  in  catheterism  of  whatever  kind,  the  em- 
ployment of  force  is  absolutely  forbidden. 

New  mode  of  catheterism.  — Having  now 
taken  an  extensive  view  of  the  subject,  we 
come  to  propose  a mode  of  introducing  the 
catheter,  founded  on  our  own  observations  of 
the  urethra,  and  differing  from  those  above 
described,  not  only  as  to  the  manner,  but  also 
as  to  the  rules  by  which  W'c  are  to  be  guided 
in  its  performance, — a mode,  the  simplicity  of 
which  is  not  its  strongest  recommendation, 
for  its  value  is  confirmed  by  some  extent  of 
experience,  and  by  the  testimony  in  its  favour 
of  many  of  my  fcllow-practioncrs,  whom  I 
have  been  successful  in  inducing  to  adopt  it. 

In  our  consideration  of  the  urethra  it  w ill 
be  seen  that  we  consider  the  entire  canal  in 
man  as  composed  of  a male  and  female  por- 
tion ; the  former  associated  with  the  penis, 
moving  with  it  in  every  direction,  serving  for 
the  object  of  sexual  congress  specifically,  and 
but  incidentally  only  for  conveying  the  urine 


out  of  its  reservoir  ; in  a word,  the  moveable 
division  of  the  urethra  : the  latter,  similar  in 
structure  in  both  sexes,  in  both  having  the 
same  length  and  direction,  and  more  or  less 
closely  attached  to  bones  or  enveloped  by 
muscles,  the  fixed,  or  female  urethra.  Philo- 
sophically speaking,  the  female  urethra  is  the 
type  of  the  canal  and  exists  alike  in  both 
sexes  ; all  the  ante-pubic  portion  is  but  a pro- 
longation of  the  tube,  superadded  for  a pur- 
pose wholly  different  from  that  of  the  excre- 
tion of  urine.  All  this  anterior  portion  is 
confessedly  moveable,  and  the  admission  is 
equivalent  to  a demonstration  of  the  inutility 
of  the  rules  laid  down  for  the  introduction  of 
instruments,  as  far  as  this  portion  of  the  canal 
is  concerned,  whether  it  be  by  the  ordinary 
mode  above  the  pubis,  or  by  the  so  pompously 
named  tour  de  mailre.  An  instrument,  whe- 
ther straight  or  curved,  can  be  carried  down 
to  the  bulb,  no  matter  whether  the  direction 
of  this  portion  of  the  canal  be  upwards,  down- 
wards, forwards,  or  lateral ; whether  it  be 
curved  or  straight.  This  point  being  indispu- 
table, the  question  arises, — what  mode  of  pe- 
netration is  easiest  for  the  operator  and  for 
the  patient  ? what  mode  should  be  preferred 
with  reference  to  the  fair  direction  of  the  bee 
of  the  catheter  into  the  commencement  of  the 
second  division  of  the  canal,  and  its  ulterior 
progress  through  this  fixed  portion  towards 
the  bladder?  The  best,  the  easiest,  the  least 
painful  is  undoubtedly  that  which  insures  the 
unimpeded  passage  of  the  bee  throughout  the 
w'hole  course  from  the  glans  to  the  bulb  ; 
which  leaves  no  doubt  as  to  the  bee  arriving 
at  this  point  without  stopping  short  of  it  or 
going  beyond  it,  and  which  places  it  most 
favourably  by  the  performance  of  a very  simple 
manoeuvre,  for  falling  directly  into  the  opening 
of  the  triangular  ligament. 

Our  reason  for  finding  fault  with  the  posi- 
tion which  we  are  directed  to  take  on  the  left 
side  of  the  patient  will  nowr  be  best  explained. 
The  patient  being  on  the  left  edge  of  the  bed, 
the  surgeon  places  himself  on  his  left,  oppo- 
site the  pelvis.  Now  if  the  penis  is  held  be- 
tween the  fingers  of  the  surgeon’s  left  hand, 
it  is  evident  that  the  motions  of  his  right  hand 
must  obtain  from  right  to  left,  or  across  the 
front  of  his  own  body  ; the  inconvenience  is  not 
felt  so  much  while  the  catheter  is  advancing 
through  the  moveable  portion  of  the  urethra, 
when  the  left  hand  principally  is  at  work,  but 
when  the  handle  is  brought  down  from  the 
abdomen  and  the  bee  begins  to  turn  under  the 
arch  of  the  pubis,  the  hand  comes  into  a state 
of  pronation,  which  is  the  most  inconvenient 
for  the  movement  of  impulsion  onwards  to- 
wards the  bladder,  and  this  movement  of  im- 
pulsion is  the  very  reverse  of  the  first  move- 
ment, for  it  proceeds  again  across  the  opera- 
tors body,  but  in  an  inverse  direction,  i.  e. 
from  left  to  right.  The  force  of  a bad  pre- 
cept is  here  fully  shown,  for  who,  without 
having  been  previously  misled,  would  have 
ever  thought  of  directing  the  catheter  from 
the  patient’s  left  side  with  the  right  hand  in 
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pronation  ? It  would  be  difficult  to  account 
for  the  origin  of  the  precept  unless,  perhaps, 
it  had  been  first  broached  by  one  of  the  old 
surgeons,  who,  not  contented  with  the  difficul- 
ties inherent  in  the  process,  was  anxious  to 
increase  them  pro  Deo  et  Humanitate. 

Upon  the  division  of  the  urethra  into  the 
moveable  and  fixed,  or  ante-pubic  and  post- 
pubic  portions,  must  be  founded  every  rule 
for  the  introduction  of  instruments  into  the 
bladder,  which  is  not  dictated  by  fashion  or 
put  forward  on  some  plea  of  imaginary  conve- 
nience. Impressed  with  this  conviction,  we 
take  it  as  the  basis  of  the  method  which  we 
shall  now  describe. 

In  our  mode,  the  patient  being  in  the  re- 
cumbent posture,  the  surgeon  stands  on  his 
right.  The  relaxation  of  the  parts  having 
been  procured  in  the  manner  already  described, 
he  seizes  the  penis  behind  the  glans,  between 
the  ring  and  middle  finger,  while  the  index 
finger  and  thumb,  set  on  opposite  sides  of  the 
glans,  uncover  the  orifice  of  the  urethra.  The 
glans  being  inclined  towards  the  right  thigh, 
the  surgeon,  holding  the  catheter  like  a writing 
pen,  in  an  arch  over  the  right  thigh,  presents 
its  bee  to  the  orifice  of  the  glans,  which  is 
already  turned  to  meet  it.  Throughout  the 
whole  course  which  the  catheter  has  now  to 
run,  its  bee  glides  upon  the  right  side  of  the 
canal,  the  concavity  of  its  curve  looking  to 
the  right  side,  while  the  curve  itself  is  seen 
arching  the  canal  above  the  scrotum,  until  the 
point  arrives  at  the  bulb. 

The  ease,  brilliancy,  and  lightness  of  execu- 
tion of  cathcterism  depends  entirely  upon  the 
manoeuvre  now  to  be  performed,  of  passing 
from  the  bulb  to  the  entrance  of  the  muscular 
portion, — the  sill,  as  it  w'ere,  that  divides  the 
whole  urethra  into  its  male  and  female  por- 
tions. The  shaft  of  the  catheter  is  now  rest- 
ing over  the  thigh,  but  not  in  contact  with  it, 
and  its  bee  is  in  the  bulb. 

It  must  be  lifted  from  the  thigh, and  brought 
up  to  the  perpendicular  by  a movement  of  a 
quarter  of  a circle,  the  centre  of  which  is  the 
bulb  ; in  other  words,  the  handle  of  the  cathe- 
ter moves  round  a quarter  of  the  base  of  an 
inverted  cone,  while  the  bee  pivots  on  its 
apex.  But  these  movements,  though  described 
as  distinct,  must  be  made  to  follow  each  other 
without  interruption ; they  must  not  be  exe- 
cuted, as  if  they  were  two  “ times”  of  the 
same  process,  but  must  run  into  and  blend 
finely  w'ith  each  other,  so  that  the  movement 
of  lowering,  in  which  they  terminate, — that 
movement  in  which  the  handle  of  the  sound  is 
brought  down  from  the  perpendicular  till  it 
lies  inclined  between  the  thighs,  shall  either 
bring  the  bee  exactly  into  line  with  the  mus- 
cular part  of  the  urethra,  when  by  a gentle 
impulsion  applied  at  this  part  of  the  move- 
ment, it  is  propelled  directly  into  it,  or  top- 
pling on  the  right  edge  of  the  aperture  in 
the  triangular  ligament,  as  it  were  on  the 
edge  of  a bowl,  it  falls  into  it. 

There  will  of  course  be  some  variation  of 
the  process,  where  the  patient  is  sounded  in  the 


erect  posture.  In  such  case,  the  surgeon  may 
prefer  introducing  the  catheter  in  a line  with 
the  hollow  of  the  groin,  instead  of  arching  it 
over  the  thigh  ; but  the  variation  will  merely 
consist  in  the  instrument  describing  a lesser 
fraction  of  the  circle,  w hile  the  hand  is  bring- 
ing it  up  from  the  groin  to  the  perpendicular. 

It  will  be  remarked,  in  the  description  of 
our  mode  of  catheterism,  that  we  take  no  no- 
tice of  the  capping  of  the  bee  of  the  catheter, 
and  its  stoppage  by  the  folds  of  the  urethral 
membrane,  in  its  course  from  the  glans  to  the 
bulb,  and  the  reason  is  simply  because  it 
never  occurs.  The  bulk  of  the  catheter  itself, 
and  the  direction  given  to  it,  which  is  visible 
throughout  the  whole  of  this  part  of  its  course, 
are  effectual  securities  against  such  an  occur- 
rence. Neither  do  we  join  in  eulogizing  “ that 
admirable  and  legerdemainlike  consent  be- 
tween the  operator’s  hands,  the  one  hand 
guiding  the  catheter  omvards,  while  the  other 
is  drawdng  the  urethra  upon  it,  in  the  same 
fashion  as  Sir  C.  Bell  says  a fisherman  w'orms 
his  hook.”  We  do  not  think  that  “ the  great 
art  of  sounding,”  as  Ledran  says,  “ is  to 
establish  a kind  of  concert  betw’een  the  hand 
that  supports  the  sound,  and  that  which  guides 
it,  a sort  of  understanding,  by  which,  alter- 
nately, the  sound  is  urged  onwards  in  the 
urethra,  and  the  penis  is  drawn  on  the  sound.” 
On  these  points  we  have  no  specific  recom- 
mendation to  offer, and  being  equally  convinced 
of  the  innocuity,  as  well  as  inutility  of  this 
manoeuvre,  we  leave  the  surgeon  to  act  as  he 
pleases  with  respect  to  it,  well  knowing  that 
he  will  be  equally  successful,  whether  he  draw  s 
the  urethra  on  his  catheter,  with  the  left-hand, 
or  whether  he  holds  the  penis  motionless, 
while  he  is  directing  the  catheter  wi  h the 
right.  We  differ  entirely  from  Ledran,  and 
all  those  who  have  since  repeated  his  recom- 
mendation of  this  manoeuvre  ; it  has,  in  reality, 
nothing  whatever  to  do  with  the  art  of  passing 
a catheter  well. 

The  whole  art  of  sounding  in  an  easy  and 
uninterrupted  manner  depends  upon  the  smooth 
carriage  of  the  bee  of  the  catheter  from  the 
bulb,  through  the  isthmus,  or  entrance  of  the 
muscular  part  of  the  urethra.  This,  beyond 
all  doubt, is  the  touchstone  of  good  and  graceful 
catheterism.  Great  gentleness,  and  the  deli- 
cate tact,  which  habit  gives,  are  necessary  at 
this  point  of  the  operation,  not  alone  because 
the  instrument  has  at  the  same  moment  to 
enter  the  narrow  part  of  the  urethra,  and 
hook  its  sudden  turn  under  the  pubis ; but  be- 
cause, at  the  approach  to  this  narrow  part  of 
the  canal,  the  dilatation  is  suddenly  con- 
tracted, the  structure  of  the  urethra  becomes 
all  at  once  more  dense,  and  the  rim  of  the 
opening  itself  is  more  resisting  than  the  parts 
surrounding  it. 

When  the  movement  of  lowering  the  handle 
of  the  catheter  is  being  made,  it  should  be 
accompanied,  but  not  just  at  first,  by  an  ex- 
tremely light  impulsion  onwards,  as  the  ca- 
theter ought  to  be  made  to  advance,  as  much, 
if  not  more,  by  its  own  weight,  than  by  any 
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force  communicated  to  it.  It  should  not  be 
held  stiffly.  The  operator,  if  he  be  not  ex- 
pert, must  not  be  too  eager  to  direct  it,  but 
rather  abandon  it  a good  deal  to  itself.  The 
surgeon  who  does  so,  even  though  he  should 
be  all  but  inexperienced  in  the  matter,  will 
rarely  meet  with  difficulties ; he  who  does  not, 
will  create  them  where  they  really  ought  not 
to  exist.  The  weight  of  the  catheter  will  be 
found  a trustworthy  accomplice  in  assisting 
its  own  introduction,  and  the  single  index 
linger  will  be  often  all-sufficient  to  urge  the 
handle  of  the  catheter,  if  the  “ mind’s  eye” 
directs  the  bee. 

A practised  hand  will  never  fail  to  strike 
the  opening  of  the  isthmus,  and  following  up 
the  manoeuvre,  hook  the  pubis  with  the  con- 
cavity of  the  catheter.  But  before  the  hand 
is  familiarized  with  the  movement  above-men- 
tioned, it  is  barely  possible  that  the  bee  of 
the  instrument  may  not  take  the  entrance  of 
the  muscular  part  of  the  urethra  so  fairly;  in 
which  case,  the  bee  is  stopped  by  some  point 
of  the  rim  of  the  opening  of  the  triangular 
ligament,  or  still  remains  in  the  depression  of 
the  bulb.  When  this  happens,  the  catheter 
should  be  withdrawn  a little,  or  even  may  be 
replaced  in  the  same  position  over  the  right 
thigh,  as  when  its  bee  first  arrived  in  the 
bulb  ; the  movement  of  lifting  it  from  the 
thigh,  and  inclining  it  backwards  between  the 
thighs,  should  then  be  repeated,  and  the  bee 
carried  onward  on  a higher  level,  pressing 
against  the  upper  surface  of  the  canal.  But 
above  all,  in  the  attempt  to  enfilade  the  eye  of 
the  triangular  ligament,  we  should  be  anxiously 
careful  at  the  same  moment  to  bring  its  lower 
edge  as  level  with  the  floor  of  the  bulb,  and 
its  upper  edge  as  even  with  the  whole  upper 
surface  of  the  urethra  as  possible,  by  pressing 
with  the  fingers  of  the  left  hand  down  the 
face  of  the  pubis  ; this  movement  is  of  the 
utmost  importance,  and  indeed  may  be  re- 
garded as  indispensable,  whether  for  curvi- 
linear or  rectilinear  catheterism,  to  the  unin- 
terrupted and  easy  passage  of  the  bee  of  the 
instrument,  from  the  moveable  to  the  fixed. 
portion  of  the  urethra.  If,  again,  this  attempt 
should  prove  unsuccessful,  we  should  examine 
the  perineum,  calm  the  patient’s  mind,  if  he 
should  be  unusually  alarmed  or  agitated,  and 
stay  proceeding  for  a little  while.  Authors 
affirm  that  the  bulbo-cavernous  muscles,  and 
the  muscles  of  the  fixed  portion  of  the  canal, 
will  often  render  the  progress  of  the  instru- 
ment impossible.  I have  no  doubt  the  bulbo- 
cavernous, as  well  as  the  other  muscular  struc- 
tures of  the  urethra,  under  certain  conditions, 
do  act  independently  of  the  control  of  the 
will,  and  consequently  they  may  be  the  seat 
of  spasmodic  action.  This  I firmly  believe, 
but  I,  at  the  same  time,  as  firmly  reject  the 
idea  of  spasmodic,  or  exaggerated  vital  action 
in  these  muscles,  being  an  obstacle  to  any  con- 
siderable, much  less  to  an  invincible  extent, 
to  the  passage  of  a catheter.  From  long  ex- 
perience on  this  point,  I am  much  more  in- 
clined to  find  an  explanation  of  the  stoppage 


of  the  catheter,  in  the  bad  direction  of  its 
bee,  or  in  the  existence  of  an  obstacle  of  more 
permanent  nature  than  in  the  spasmodic  action 
of  these  parts.  I have  passed  instruments  for 
the  first  time,  on  persons  of  the  most  excitable 
habit,  and  alarmed  to  the  last  degree  at  what 
they  imagined  they  must  suffer  from  the  ope- 
ration— persons  in  whom  all  docility,  and  all 
command  of  themselves,  were  paralysed  through 
sheer  terror  ; these  conditions  might  be  fairly 
considered  as  favourable  to  the  highest  de- 
velopment of  spasm,  yet,  if  the  bee  of  the  in- 
strument was  properly  directed,  it  has  not 
been  arrested  by  the  violent,  involuntary 
action  of  the  muscles  : besides,  if  it  were  true 
that  spasm  often  impeded  the  catheter  in  the 
male  subject,  it  ought  to  be,  at  least,  equally 
frequent  in  the  female,  in  consequence  of  the 
equally  strong  muscularity  of  the  parts  ; but 
this  we  know  is  not  the  case.  The  proper 
direction  of  the  female  catheter  is  sufficient 
to  secure  its  sure  penetration  into  the  bladder, 
whatever  be  the  force  of  spasm  in  the  female 
urethra,  to  oppose  its  progress,  and  both  from 
reasoning  and  fact,  I am  strongly  of  opinion 
that  the  cases  are  analogous,  in  respect  to  the 
facility  of  passing  instruments,  even  though 
the  urethral  muscles  should  be  excited  to  the 
maximum  of  their  action.  Involuntary  con- 
tractions of  these  muscles  do  certainly  occur, 
but  they  are  not  sufficient  of  themselves  alone, 
without  complication  of  any  other  sort  or 
kind,  to  prevent  the  passage  of  a well-directed 
instrument. 

But  we  were  stating  what  the  surgeon 
should  do  when  the  bee  could  not  be  made  to 
enter  the  aperture  of  the  triangular  ligament. 
He  assures  himself  at  a glance,  that  the  ca- 
theter is  in  the  proper  direction,  and  allows 
the  patient  to  repose  for  a short  time,  while 
he  keeps  the  bee  of  the  instrument  steadily 
pressed  against  the  orifice  of  the  muscular 
portion,  which  will  speedily  admit  the  bee  of 
the  instrument,  if  it  be  well-directed.  We 
cannot  encourage  the  practitioner  to  support 
or  draw  up  the  perineum,  with  the  palm  and 
fingers  of  the  left  hand,  while  he  is  moving 
the  handle  of  the  catheter  upwards  and  down- 
wards between  the  thighs ; it  is  altogether 
unnecessary,  and  sometimes  very  painful. 
With  the  rules  given  above,  and  a little 
patience,  every  tiling  will  be  accomplished 
quietly,  and  to  his  entire  satisfaction. 

If  he  cannot  proceed  any  farther  with  the 
catheter  he  had  first  chosen,  he  should  with- 
draw it,  and  try  another,  larger  or  smaller, 
more  or  less  curved  than  the  first,  as  circum- 
stances may  seem  to  him  to  demand.  The 
practised  hand  may  care  little  what  the  degree 
of  curve  may  be  ; but  the  advantages  to  be 
derived  from  change  of  instrument  are  these, 
that  a larger  one  will  expand  and  efface  the 
folds  of  the  urethra  better,  or  if  that  should 
not  be  the  favourable  condition  required,  a 
smaller  one  may  be  allowed  to  pass,  compara- 
tively unfelt  and  unimpeded,  where  the  first 
was  peremptorily  arrested.  Choice  may  also 
be  advantageously  made  of  a gum  elastic  ea- 
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theter,  with  a rnandrin  to  give  it  firmness  and 
shape.  Tliis  sort  of  instrument  will  sometimes 
be  received  more  kindly  by  the  urethra,  on 
account  of  its  more  yielding  material,  and 
more  perfectly  polished  surface.  But  varying 
the  size,  form,  or  material,  is  not  our  only  re- 
source under  such  circumstances.  If  we  can- 
not succeed  while  the  patient  is  in  the  re- 
cumbent position,  we  must  try  in  the  erect, 
and  vice  versa.  But  we  shall  not  dwell  any 
longer  on  this  point,  as  from  what  our  own 
experience  has  taught  us,  we  are  satisfied  that 
complete  success  is  fully  within  the  limits 
laid  down,  when  the  canal  is  not  pathologi- 
cally obstructed. 

We  shall,  therefore,  at  once  suppose  that 
the  steps  described  have  been  duly  taken,  and 
that  the  bee  of  the  catheter  points  fairly  into 
the  aperture  of  the  triangular  ligament,  and 
begins  its  progress  through  the  post-pubic  or 
fixed,  portion  of  the  canal ; it  now  becomes 
the  patient’s  duty  to  aid  the  operator,  and  this 
lie  may  do  most  effectually,  if  he  be  reason- 
able and  obedient.  The  muscles  of  the  peri- 
neum and  muscular  portion  of  the  urethra, 
whether  acting  as  involuntary  or  voluntary 
muscles  in  straining,  though  they  may  not 
actually  stop  a well-directed  catheter,  will 
render  its  progress  painful  and  difficult.  The 
patient,  therefore,  should  breathe  freely,  keep- 
ing his  mouth  open,  and  refrain  from  all  effort 
of  the  diaphragm  ; the  importance  of  this  ob- 
servation is  obvious,  even  in  the  administra- 
tion of  lavements,  for  if  the  person  cramp 
the  diaphragm,  strain,  and  hold  in  his  breath, 
the  handle  of  the  syringe  is  stopped,  and  its 
contents  arc  not  propelled  into  the  intestines. 
The  patient  must  carefully  refrain  from  stiffen- 
ing himself,  or  straining,  while  the  catheter  is 
advancing. 

The  fact  that  should  be  now  most  fully 
present  to  the  surgeon’s  mind  is  that  of  the 
perfect  resemblance  between  the  female  ure- 
thra and  that  posterior  portion  of  the  canal 
which  the  catheter  has  to  traverse  ; this  single 
idea  will  do  more  to  simplify  his  proceedings, 
and  to  render  him  cool  and  collected,  than  all 
the  rules  he  can  find  in  all  the  books  that 
have  ever  been  written  on  the  subject.  If 
the  bee  of  the  catheter  be  directed  in  the  axis 
of  the  gently-ascending  curve  of  the  fixed 
urethra,  while  the  surgeon  inclines  its  handle 
downwards  between  the  thighs,  it  glides  on- 
wards, as  smoothly  as  it  is  wont  to  do  in  the 
urethra  of  the  female,  without  hitch  or  effort, 
into  the  gulf  of  the  bladder  ; this  will  be  the 
case  nine  times  out  of  ten.  But  it  is  our  duty 
not  to  dismiss  the  subject  in  too  summary  a 
manner.  We  have  to  grapple  with  the  case 
of  difficulty,  however  rare  it  may  be,  and  to 
point  out  the  means  by  which  the  difficulty  is 
to  be  either  avoided  or  overcome. 

We  have  already  dissented  from  the  opinion 
that  inordinate  vital  action  of  the  muscles  of 
the  urethra  could  oppose  the  passage  of  a ca- 
theter, to  any  considerable,  much  less  to  an 
invincible  extent.  But  let  us  now  suppose  a 
species  of  mixed  case.  In  timid,  nervous,  and 


irritable  persons,  let  us  imagine  the  spasmodic 
resistance  of  the  muscles  to  be  at  its  maxi- 
mum. 1 have  already  said,  that  however 
strongly  the  muscles  are  excited  to  resistance, 
they  soon  relax,  and  the  impediment  which 
was  not,  even  at  its  highest,  invincible,  ceases. 
But  let  us  suppose  the  involuntary  contraction, 
either  of  the  muscular  fibres  surrounding  the 
urethra,  or  of  the  perineal  muscles  themselves, 
to  be  reinforced  by  local  congestion  or  inflam- 
mation in  this  portion  of  the  canal,  and  the 
case  alters  materially  ; to  the  exaggeration  of 
a physiological  function,  there  is  added  an  un- 
favourable pathological  condition,  and  the  pas- 
sage of  the  catheter,  which,  with  involuntary 
muscular  contraction  alone,  was  perfectly  prac- 
ticable, more  particularly  if  the  instrument  was 
advanced  gently,  and  without  hurry,  becomes 
difficult  and  painful.  When  these  conditions 
are  conjoined,  as  they  are  most  commonly,  in 
persons  suffering  from  urethritis,  or  who  have 
suffered  frequently  from  urethral  irritation,  or 
in  whom,  from  some  remnant  of  those  irrita- 
tions still  lingering  in  its  posterior  portion, 
the  urethra  is  still  exquisitely  sensitive,  the 
pubo-urethral  muscles  perform  a most  active 
part  in  elevating  and  nan-owing  the  muscular 
portion  of  the  urethra. 

It  was  necessary  to  place  such  a case  before 
us  (although,  strictly  speaking,  it  belongs  to 
another  division  of  our  subject,)  in  order  to 
develope  the  rule  which  applies  to  this  species 
of  difficulty. 

The  bee  of  the  catheter  having  passed  into 
the  isthmus  is,  let  us  suppose,  arrested  ; any 
attempt  to  continue  its  course,  however  well 
directed  the  instrument  may  be,  is  strenuously 
resisted.  The  surgeon  who  has  once  expe- 
rienced this  sensation  of  resistance  recognises 
it  instantly.  The  wall  of  the  urethra  itself, 
when  in  a passive  state,  never  communicates 
the  same  kind  of  feeling.  The  catheter  is 
actively  opposed,  and  if  the  hand  of  the  sur- 
geon be  removed  from  it,  it  will  have  a per- 
ceptible tremulous,  or  oscillatory  motion, 
showing  at  once  the  activity  of  the  opponent 
powers. 

The  spasmodic  contraction  of  itself  would 
not  have  opposed  a long  enduring  resistance 
to  the  progress  of  the  catheter  ; neither  would 
the  congestive  or  inflamed  condition  alone 
suffice  for  this  effect.  They  must  be  con- 
joined in  order  to  stop  its  progress.  When 
one  or  the  other  ceases,  the  route  of  the  in- 
strument is  almost  as  completely  restored,  as  if 
neither  existed,  and  accordingly  we  observe 
in  such  cases,  when  left  to  themselves  for  a 
short  time,  the  obstacle  ceases.  The  conges- 
tion is  not  removed,  of  course,  but  the  muscles, 
by  the  very  violence  of  their  contractions,  are 
soon  fatigued,  they  then  relax  gradually  or  sud- 
denly, and  the  canal  becomes  so  unobstructed 
that  the  catheter  seems  to  pass  into  the  blad- 
der without  any  assistance.  The  duration  of 
the  spasm  may  be  abridged  by  distracting  the 
patient’s  attention  from  what  the  surgeon  is 
engaged  in.  This  will  be  very  successfully 
done  by  seeming  to  suspend  the  attempt  at 
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urging  on  the  instrument,  holding  the  bee 
steadily  to  the  closed  canal,  and  asking  him 
some  question  relating  to  his  illness.  While 
he  is  making  his  reply  the  contraction  will 
cease  and  the  catheter' is  in  the  bladder  often 
before  he  has  done  speaking.  When  these 
means  are  not  attended  with  success,  the  ca- 
theter may  be  withdrawn,  and  its  bee  and  sides 
greased  with  an  ointment  prepared  with  the 
extract  of  belladonna  ; the  perineum  may  be 
rubbed  with  the  ointment  also,  or  an  anodyne 
injection  thrown  into  the  rectum.  But  it 
must  be  remembered  that  rudeness  and  force 
are  totally  out  of  the  question ; patience  and 
gentleness  are  our  best  allies  in  such  cases. 
The  tepid  bath,  as  relieving  the  spasm  of  the 
muscles  and  the  congestion  at  the  same  time, 
prolonged  for  an  hour  and  a half  or  two  hours, 
will  often  prove  a valuable  auxiliary.  In  these 
cases  we  should  also  be  mindful  of  the  advan- 
tage to  be  obtained  by  the  change  of  form,  or 
material  of  the  instrument.  If  the  mucous 
membrane  should  be  in  a highly  congested 
or  inflamed  state,  local  or  general  bleeding 
will  be  necessary,  with  fomentations,  bathing, 
&c. 

The  means  which  we  would  recommend 
against  the  capping  of  the  bee  of  the  sound  in 
this  portion  of  the  canal  have  been  already 
detailed  ; they  may  be  comprised  in  two 
words  : proper  direction  and  sufficient  bulk  of 
the  catheter.  If  the  bee  should  become 
capped  by  the  urethral  membrane,  or  stopped 
at  the  anterior  edge  of  the  prostate,  it  should 
be  withdrawn  a little  vvay  till  its  point  is  freed, 
and  then  carried  onwards  in  a higher  plane, 
keeping  by  the  upper  surface  of  the  canal. 

When  the  prostate  gland  is  much  enlarged, 
and  the  neck  of  the  bladder  is  considerably 
elevated,  it  is  recommended  to  use  a catheter, 
the  curve  of  which  is  so  deep  as  to  turn  closer 
to  the  base  of  the  triangular  ligament,  and 
follow  more  exactly  the  upper  surface  of  the 
urethra  ; the  same  manoeuvre  may  be  effected 
with  a catheter  of  the  ordinary  curve  if  the 
handle  be  brought  low  between  the  thighs, 
when  its  bee  has  cleared  the  triangular  liga- 
ment. 

When  the  catheter  is  arrested  in  the  mus- 
cular or  prostatic  portions  of  the  urethra, 
some  surgeons  place  great  reliance  on  the 
guidance  obtained  by  a finger  introduced  into 
the  anus.  In  order  properly  to  appreciate 
this  manoeuvre,  we  must  consider  what  the 
effect  will  be  on  the  neck  of  the  bladder  and 
prostate  of  distending  or  uplifting  the  extre- 
mity of  the  gut.  If  the  bee  of  the  catheter 
be  still  at  some  distance  from  the  neck  of  the 
bladder,  the  extremity  of  the  finger  in  the 
anus  will  have  reached  beyond  it,  and  as  it 
uplifts  the  gland  and  the  portion  of  the  canal 
between  it  and  the  bee  of  the  instrument,  the 
difficulty,  or  rather  the  obstacle,  will  be  thus 
increased  ; but  if  the  bee  of  the  instrument 
be  in  the  prostatic  portion,  and  stopped  by 
the  transverse  ridge  of  the  gland,  the  point  of 
the  finger  will  not,  or  rather  need  not,  reach 
it,  but  will  be  applied  against  some  point  of 


the  curve,  it  may  then  be  used  as  a fulerum, 
to  enable  the  bee  to  mount  over  the  trans- 
verse ridge  ; but  this  can  only  be  safelydone 
by  withdrawing  the  bee  from  the  point  at 
which  it  is  arrested  to  the  extent  of  about  a 
line,  beforethe  catheter  is  allowed  to  make 
any  leverage  from  the  point  of  the  finger.  If 
any  advantage  is  to  be  safely  obtained  from 
the  introduction  of  the  finger  into  the  anus,  it 
must  be  by  keeping  the  finger  after  having 
fully  explored  the  position  of  the  bee  of  the 
cat  heter  perfectly  still,  and  applied  against  its 
curve  at  some  distance  from  its  point  ; in  this 
way  oidy  can  it  render  any  service  in  clearing 
the  catheter,  at  the  anterior  edge  of  the  pro- 
state,— at  the  base  of  the  verumontanum, — and 
at  the  ridge  of  the  transverse  portion  of  the 
gland.  When  a straight  instrument  is  em- 
ployed, we  should  carefully  avoid  this  man- 
oeuvre altogether,  as  it  would  counteract 
what  wre  had  in  view,  namely  the  effacement 
of  the  curvature  of  the  canal. 

The  rules  described  for  the  guidance  of  an 
instrument  through  the  post-pubic  portion  of 
the  male  urethra  will  be  equally  applicable  to 
its  introduction  in  the  female,  with  some  slight 
difference  in  respect  of  facility  in  favour  of 
the  latter  on  account  of  the  absence  of  the 
prostate  gland.  We  should  not  omit  to  ob- 
serve that  the  concavity  of  the  canal,  in  both 
sexes  corresponding  to  its  superior  surface,  is 
now  and  then  reversed  in  the  female ; this 
happens,  even  though  she  be  not  pregnant, 
when  the  external  orifice  is  drawn  back  into 
the  vagina.  When  in  these  circumstances  a 
necessity  arises  of  using  the  catheter,  the  acci- 
dental curvature  must  be  corrected  by  passing 
the  finger  into  the  vagina  and  feeling  for  the 
orifice  of  the  urethra,  or  the  small  tubercle 
which  sometimes  surmounts  it,  and  pressing 
downwards  and  outwards ; the  instrument 
may  be  then  introduced,  and  the  operation 
performed  in  the  usual  manner. 

I come  to  the  description  of  a new  form  of 
catheter,  the  advantages  of  which,  as  adapted 
to  the  depressions  and  eminences  of  the  ure- 
thra, will  be  obvious  to  any  person  who  has 
previously  taken  the  trouble  of  making  him- 
self acquainted  with  the  anatomical  configu- 
ration of  the  canal,  upon  which  the  instrument 
itself  is  closely  modelled. 

I have  already  said,  that  if  the  direction  of 
the  urethra  was  straight,  and  its  diameter 
equal  throughout  its  entire  length,  that  our 
rules  for  introducing  instruments  into  the 
bladder  might  be  expressed  in  a single  sen- 
tence, viz.  to  take  an  instrument  suited  to 
the  calibre  of  the  canal,  and  direct  it  in  a 
straight  line,  from  its  external  to  its  internal 
orifice.  But  the  canal  of  the  urethra  is  not 
straight,  neither  is  its  diameter  equal.  The 
problem  to  be  solved,  therefore,  presents 
itself  thus  : — the  canal  of  the  urethra  being 
curved,  and  diameter  being  normally  unequal 
in  consequence  of  depressions  and  elevations 
of  its  under  surface  and  circular  narrowings — 
which  is  the  best  form  of  instrument  to  be 
employed  with  a view  to  the  effecting  an 
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easy  and  uninterrupted  passage  through  this 
tube  ? 

The  catheters  already  in  use  being  com- 
monly of  equal  diameter,  and  rounded  or  oval 
at  the  point,  present  the  same  unvarying  re- 
lation to  every  point  of  the  canal  whether  it 
be  narrowed  or  dilated  ; and  hence  the  ob- 
stacles (natural  obstacles,  as  they  are  termed) 
that  oppose  the  progress  of  the  instrument 
upon  the  slightest  misdirection  of  it  in  those 
points  of  the  canal  where  its  diameter  varies 
abruptly.  I have  had  a fair  share  of  expe- 
rience of  this  subject  and  have  thought  much 
upon  it,  and  no  doubt  now  remains  on  my 
mind  of  our  possessing  the  power  of  obviat- 
ing the  difficulties  of  catheterism,  as  arising 
from  these  obstacles,  by  the  form  of  the  in- 
strument which  has  now  been  for  some  time 
subjected  to  the  test  of  daily  use. 

In  speaking  formerly  of  the  choice  of  a 
catheter  I dwelt  much  on  the  importance  of 
its  bulk ; the  largest,  when  not  disproportioned 
to  the  calibre  of  the  canal,  being  in  general 
the  best.  The  reason  of  the  preference  is 
obvious ', — the  large  instrument,  according  as 
it  advances  in  the  urethra  and  unfolds  the 
membrane,  forms  a small  vacuum  before  its 
bee,  and  thus  its  route  is  opened  and  prepared 
for  it  in  a manner  which  does  not  obtain 
when  a small  instrument  is  employed,  for  in 
the  latter  case  the  folds  of  the  canal  are  in 
close  contact  with  its  point. 

The  qualities  that  seem  to  me  desirable  in 
the  catheter  are  the  following  : — 

First,  the  volume,  or  size,  should  be  full,  in 
proportion  to  the  calibre  of  the  urethra. 

Secondly,  its  shape  should  be  such  that  the 
small  vacuum  in  advance  of  the  bulk  of  the 
catheter,  and  produced  by  it,  shall  be  occu- 
pied by  a small  guiding  prolongation  of  its 
point,  inclined  to  the  upper  surface  of  the 
canal. 

Thirdly,  on  its  under  surface  its  shape,  be- 
tween the  tip  of  the  small  prolongation  and 
the  part  at  which  its  fullest  diameter  is  de- 
veloped, shall  be  such  as  to  occupy  or  accom- 
modate itself  to  the  depression  as  it  passes 
them,  and  to  depress  and  flatten  the  emi- 
nences on  the  under  surface  of  the  urethra  as 
it  passes  over  them. 

Fourthly,  that  the  eyes  shall  not  be  too 
large,  and  that  they  shall  be  so  placed  as  not 
to  present  any  obstacle  to  the  progress  of  the 
sound,  either  by  their  being  plugged  or 
stopped  up  by  the  lining  membrane  of  the 
urethra. 

It  will  be  evident  on  examining  the  cathe- 
ter I propose  (sec  Fig.  170),  that  its  form 
lulfils  all  the  conditions  required  in  relation 
to  the  canal  in  its  passage  down  to  the 
bladder. 

1 Vidi  aliquarulo  me  instrumento  parvo  ad  vcsicam 
pcnctrnrc  non  potuissc,  cum  tamcn  magnum,  ct  cras- 
sura,  citra  ullum  impedimentuin,  ct  obstaculum  im- 
missum  tucrit  : causa  cst  quia  tenerum  ct  gracile  in- 
etrumentmn  antractibus  ct  rugis  virgac  impingit  ; 
crassum  vero  uretram  diducit,  ct  per  sc  aperit.— 
JJiUl.  lib.  do  Lith.  cap.  iii.  p.  712. 


Its  form  in  all  respects  is  the  same  as  that 
of  an  ordinary  catheter,  except  from  the  eyes 
to  the  termination  of  the  bee,  and  in  this  por- 
tion its  shape  is  entirely  different  from  that  of 
the  instrument  in  general  use.  The  whole  of 
this  portion  consists  of  three  parts,  a neck, 
head,  and  beak,  and  bears  a strong  resem- 
blance to  the  neck,  head,  and  bill  of  a swan. 

When  a catheter  of  this  shape  is  passed 
into  the  urethra  the  bulk  of  the  head  is  suffi- 
cient to  unfold  the  membrane  in  advance  of 
it ; the  bill  occupies  the  vacant  space  thus 
made,  and  continues  to  move  along  smoothly 
in  contact  with  the  upper  surface  of  the  ure- 
thra, from  which  its  extreme  point  is  so 
fashioned  as  to  incline  slightly  towards  the 
axis  of  the  urethra.  When  it  arrives  at  the 
bulb,  the  bulk  of  the  head  occupies  this  de- 
pression, while  the  guide  or  bill  is  necessarily 
directed  into  the  middle  of  the  isthmus,  or 
commencement  of  the  fixed  portion  of  the 
canal  ; the  handle  being  now  gently  lowered, 
the  bulk  of  the  head  ascends  out  of  the  de- 
pression of  the  bulb,  and  favoured  by  the 
inclined  plane,  in  which  the  head  and  bill  are 
blended  together,  glides  imperceptibly  over 
the  sill  formed  by  the  under  edge  of  the  tri- 
angular ligament.  It  moves  on  freely  through 
the  muscular  portion  till  it  reaches  the  pro- 
state ; here  again,  the  guide,  keeping  close  by 
the  upper  surface,  overtops  the  eminence  of 
the  verumontanum,  and  depressing  it,  leads 
the  head  of  the  catheter  gently  over  it.  The 
bill  then  enters  the  bladder  at  the  upper  part 
of  its  orifice,  making  way  for  the  head  of  the 
catheter  as  it  had  done  throughout  the  whole 
of  the  passage.  To  resume  : the  chief  and 
valuable  peculiarity  of  this  catheter  con- 
sists in  the  fidelity  with  which  its  upper  sur- 
face keeps  to  the  upper  surface  of  the  urethra, 
while  the  bulk  of  the  body,  tapering  upwards 
to  the  end  of  the  bill,  successively  unfolds  the 
depressions  and  climbs  upon  the  eminences 
which  it  meets  in  its  course  along  the  inferior 
surface  of  the  canal. 

Sounds  of  this  shape  may  be  rendered  still 
more  useful  by  adapting  to  their  external  end 
a small  caoutchouc  bottle  about  the  size  of  a 
walnut  filled  with  oil,  tepid  water,  or  a solu- 
tion of  extract  of  belladonna.  This  arrange- 
ment, though  merely  accessorial,  may  be  very 
useful  when  the  operator  is  inexperienced,  or 
when  there  is  spasm  with  congestion  of  the 
muscular  portion  of  the  canal.  It  will  also 
form  a good  substitution  for  forced  injections 
in  cases  of  retention  of  urine  ; and  a very 
good  preparative  for  the  passage  of  very  fine 
bougies  or  catheters. 

In  developing  these  opinions  my  object  has 
been  to  contribute  something,  however  incon- 
siderable, to  render  more  easy  of  execution 
an  operation  often  requiring  great  delicacy  of 
tact,  and  which  is  but  too  often  rendered  un- 
necessarily painful  and  difficult.  Under  this 
impression  I should  have  preferred  fatiguing 
the  attention  by  presenting  the  whole  subject 
in  some  detail,  to  failing,  perhaps,  in  my  object 
by  curtailing  points  which  I believe  to  be  im- 
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portant.  If  I might  venture  to  add  one  more 
recommendation,  I should  advise  those  who 
have  still  the  resources  of  the  dissecting-room, 
and  who  are  desirous  of  excelling  in  this  im- 
portant part  of  a surgeon’s  duty,  to  make  fre- 
quent trials  on  dead  subjects  of  different  ages. 
An  excellent  method  for  this  purpose  is  prac- 
ticed in  the  amphitheatres  on  the  continent, 
which  consists  in  removing  the  thigh  of  the 
left  side  and  laying  the  urethra  bare.  He 
will  then  see  clearly  the  nature  of  the  ob- 
stacles that  he  has  to  encounter  at  the  bulb, 
the  isthmus,  and  the  prostate,  and  speedily 
learn  to  overcome  them.  The  catheter  above 
described  has  been  made  for  several  years 
back  by  those  excellent  makers,  Philp  and 
Whicker  (Savignys).  Some  surgeons  have 
had  the  head  of  this  catheter  adapted  to  the 
ordinary  one  ; an  arrangement  which  adapts 
it  to  the  pocket-case,  in  the  same  manner  as 
different  shapes  of  curves  are  screwed  to  the 
common  shaft. 

Fig.  170. 


Fig.  170  represents  the  curved  portion  only  of  the  self- 
guiding  Catheter. 

Bibliography. — Hunter.  Treatise  on  the  Venereal 
Disease;  Lond.  1700.  AfcSiceeny,  Obs.  on  the  Ca- 
theter; Edin.  Med.  and  Surg.  Journ.,  No.  50.  De- 
sault, CEuvres  Chir.  t.  iii.  Ware,  On  the  Catheter; 
Lond.  1792.  John  Bell,  Principles  of  Surgery,  v.  ii. 
1792.  Charles  Bell,  1001.  Lunyenhcck,  Ueb.  d.  Ca- 
theterismus,  in  dessen  Bibl.  B.  1.  1007.  Hey,  Prac- 
tical Observations  on  Surgery,  ed.  3d,  Lond.  1014. 
Crosse,  Sketches  of  the  Med.  Schools  of  Palis.  Amus- 
sat.  Archives  Clen.  dc  Med.  t.  iv.  Berton,  Op.  cit. 
May,  1026.  Heine,  Ein  verbessertcr  Catheter,  in 
ltuss.  Mag.  b.  24.  Velpeau,  Nouv.  Elcin.  de  Med. 
Opel.  t.  iii.  Paris,  1032.  Sir  B.  Brodie,  On  Dis.  of 
the  Urinary  Organs;  Lond.  1035. 

( Win.  B.  Costello.') 

CATLING,  or  Catline,  a long,  narrow, 
sharp-pointed,  two-edged  knife,  employed  in 
forming  the  flaps  in  amputations,  and  in  di- 
viding the  soft  parts  between  bones,  as  in  the 
fore-arm  and  leg. 

CAT’S-EYE.  See  Amaukosis.  In  addi- 
tion to  what  is  said  on  this  subject,  in  the  ar- 
ticle referred  to,  it  may  here  be  mentioned 
that  this  term  designates  an  appearance 
merely,  and  that  by  no  means  characteristic 


of  any  one  disease  of  the  eye.  Beer  ’,  who 
describes  cat’s-eye  as  the  type  of  his  second 
class  of  forms  of  amaurosis,  viz.  that  charac- 
terized not  only  by  subjective  but  also  by  ob- 
jective symptoms,  mentions  having  met  with 
it  most  frequently  in  old  persons  inclined  to 
marasmus,  but  sometimes  in  young  persons, 
especially  cachectic  adults  and  atrophic  chil- 
dren : he  had  also  seen  it  after  injuries  of  the 
eye.  The  appearance  of  cat’s-eye  occurring 
after  injuries  is  owing  to  a non-inalignant  de- 
position or  tumour  at  the  bottom  of  the  eye2, 
which  is  quite  different  from  the  condition, 
whatever  this  may  be,  which  gives  rise  to  the 
appearance  in  old  persons 3.  “ I have,”  says 

Dr.  Mackenzie  (Treatise,  3rd  ed,  p.  777), 
speaking  of  the  affection  in  old  people,  “ seen 
tliis  sort  of  cat’s-eye  both  in  eyes  which  re- 
tained vision  and  in  amaurotic  eyes.” 

CAUSTICS,  KavoriKog,  from  Kalin,  I burn  ; 
Actzendcsmittel,  Ger.  By  caustic  is  meant  a 
substance  which  has  the  quality  of  combining 
with  the  principles  of  organized  matter,  de- 
stroying or  modifying  its  texture,  and  deter- 
mining effects  not  unlike  those  produced  by 
fire.  This  property  belongs  to  concentrated 
mineral  acids,  pure  alkalis,  or  their  hydrates 
and  certain  metallic  salts.  As  remedial  agents, 
these  were  first  introduced  into  practice  about 
the  middle  of  the  fourteenth  century. 

Caustics,  according  to  their  degree  of 
energy,  have  been  divided  into  catheretics 
and  eseharotics  ; the  former  derived  from 
KaOaipho,  detraho,  denoting  a mild  application, 
while  the  latter  from  laxdga,  crusta  e.v  adtts- 
tione  vulneri  adhccrens,  are  capable  of  a very 
violent  action.  This  division  has  been  justly 
impugned  because  the  same  caustic,  according 
to  its  degree  of  concentration,  the  length  of 
time  it  is  applied,  and  individual  peculiarities, 
may  be  made  to  exercise  either  a cathcretic 
or  an  escharotic  action.  Thus,  for  instance, 
the  hydrate  of  potash  slightly  passed  along 
the  skin  will  remove  nothing  more  than  the 
cuticle,  while  its  abiding  contact  will  corrode, 
penetrate,  and  dissolve  the  subjacent  soft  parts 
to  a considerable  depth. 

Caustics  arc  used  in  surgery  to  arrest  hae- 
morrhage,  to  form  an  issue,  to  open  an  abscess, 
to  erode  the  surface  of  a sore,  and  to  destroy 
morbid  growths. 

Hydrate  of  Potash,  or  Caustic  Potash, 
as  it  is  commonly  called,  is  a powerful  eschar- 
otic,  whence  its  old  name  of  causlicum  com- 
mune acerrimum.  While  it  penetrates  deeply 
it  occasions  little  local  excitation,  but  tends  to 
produce  in  enfeebled  parts  contiguous  to  the 
resulting  eschar,  a remarkable  tendency  to  what 
is  termed  purulent  softening  and  decomposi- 

1 Lchrc  von  den  Augcnkrankhcitcn,  vol.  ii.  p.  495, 
Wien,  1817. 

2 This  variety  is  that  which  serves  as  the  type  of 
cat’s-cyc  among  the  wax  preparations  of  diseased  eyes 
in  the  Museum  of  the  Ophthalmic  Clinik  at  Vienna. 

3 This  variety  of  eat’s-cyc  is  represented  by  Ammon 
in  his  Kliuisclie  Darslell ungen  der  Krankhcitcn  des 
incnachlichcn  Augcs,  vol.  i.  pi.  15.  fig.  10,  11. 
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tion.  It  is  a useful  application  to  scrofulous 
sores  of  a torpid  character,  when  the  sur- 
rounding’ integuments  are  undermined  and 
shelving,  and  to  wounds  or  abrasions  contami- 
nated with  animal  poisons.  In  the  latter  in- 
stance it  ought  to  be  freely  insinuated  into 
the  breach  of  surface  ; and  after  a while  any 
remaining  excess  should  be  carefully  wiped 
off  with  dry  lint,  in  order  to  prevent  its 
spreading  over  the  sound  integument.  A cy- 
linder of  this  caustic,  tapering  to  a point, 
may  be  efficaciously  employed  to  open  an 
abscess.  By  such  procedure  room  is  made 
for  a free  and  complete  discharge  of  matter  ; 
and  the  sinuses,  jagged  lips,  callous  and  in- 
verted edges,  so  frequent  a sequel  of  the  use 
of  the  knife,  even  in  the  most  healthy  sub- 
jects, rarely  occur1.  Zohrer  earnestly  recom- 
mends this  practice  in  the  instance  of  glandu- 
lar abscess,  occurring  in  a strumous  habit  of 
body 2.  I have  thus  cured  buboes  with  great 
promptitude. 

In  a paper  published  in  the  ninth  volume 
of  the  Transactions  of  the  Medical  and  Chi- 
rurgical  Society,  Mr.  Wardrop  proposed  the 
cure  of  nsevus  by  the  process  of  artificial 
ulceration  ; and  for  this  purpose  recom- 
mended the  kali  purum,  or  hydrate  of  potash. 
It  is  sufficient  to  apply  the  caustic  only  to 
a small  point  of  the  tumour,  for  w'hich  pur- 
pose a piece  of  adhesive  plaster,  with  a 
hole  cut  in  its  centre  of  sufficient  size  for  the 
application  of  the  potash,  should  be  placed 
on  the  tumour  which  serves  to  limit  its 
action  to  the  desired  extent.  This  done, 
the  potash  is  to  be  rubbed  on  the  skin, 
until  a sufficient  action  is  distinctly  produced, 
which  is  indicated  by  its  discoloration.  If 
in  two  or  three  days  it  is  found  that  the 
action  of  the  potash  has  not  been  suffi- 
cient, it  may  then  be  re-applied  and  rubbed 
on  a greater  extent  of  surface,  or  with  greater 
force,  thus  securing  the  formation  of  a larger 
and  deeper  slough.  In  this  manner  it  may 
be  used  any  number  of  times,  and  it  is  sur- 
prising, after  a complete  slough  has  thus  been 
formed,  how  rapidly  the  subjacent  tumour 
melts  away.  It  is  not  requisite  that  the  dead 
portion  should  separate  and  leave  the  ulcerated 
surface  exposed  ; on  the  contrary,  the  slough 
should  not  be  meddled  with,  as  it  forms  the 
best  dressing,  and  the  ulcerative  process  will  be 
found  to  go  on,  imperceptibly  as  it  were,  un- 
derneath it,  its  progress  being  indicated  only 
by  the  collapse  of  the  tumour.  No  bleeding 
takes  place  during  this  process,  as  the  extre- 
mities of  the  vessels  become  gradually  filled 
up  with  coagulated  blood,  in  proportion  as  the 
ulceration  advances  in  the  mass,  and  the  cells 
of  the  parenchyma  arc  filled  with  coagulated 
blood,  the  circulation  through  these  having 
been  arrested.  This  practice  has  proved 

1  Clare  P.  An  Essay  on  the  Cure  of  Abscesses  by 

Caustic,  and  on  the  Treatment  of  Wounds  and  Ulcers; 
five.  London,  179.9. 

3 Das  Hciivcrfahrcn  gegen  die  scrofuldsen  Drttscn- 

gcschwulstc  und  Abscessc.  Vienna,  1829.  p.  56. 


successful  in  cases  of  very  large  nrnvi.  Cho- 
part  suggested  an  ingenious  plan  for  the  re- 
moval of  tumours  by  means  of  ligatures  im- 
bued w'ith  caustic x.  Potash  thus  applied, 
according  to  him,  acts  with  more  activity 
than  when  placed  solid  upon  the  skin.  Where 
the  tumour  is  sufficiently  prominent  to  be  em- 
braced by  the  medicated  ligature,  wre  may 
thereby  perform  a kind  of  amputation,  more 
tedious  and  painful  perhaps,  than  with  a knife, 
but  in  skilful  hands  equally  sure  of  success. 

Cauterization  with  this  substance  has  been 
employed  by  Dr.  V.  Kern  for  diminishing  the 
inguinal  aperture,  in  the  case  of  large  reducible 
hernise  with  wide  sacs 2 ; by  Dr.  Hesselbach 
for  inducing  inflammation  and  sloughing  of 
the  tunica  vaginalis,  in  order  to  effect  a radi- 
cal cure  of  hydrocele 3 ; by  Professor  Dzondi, 
for  the  purpose  of  healing  congenital  fistulas 
of  the  trachea,  after  previous  dilatation  of  the 
fistulous  passage 4 ; by  Solera,  for  the  removal 
of  trichiasis,  the  stick  of  caustic  being  incased 
in  sealing-wax  or  shell-lac 5. 

This  caustic  is  generally  preferred  for  form- 
ing issues  ; and  the  most  convenient  mode  of 
employing  it  for  that  purpose  is  to  apply  to 
the  skin  a piece  of  linen  spread  w'ith  adhesive 
plaster,  having  a circular  opening  in  its  centre 
corresponding  to  the  intended  size  of  the 
issue  ; and  then  to  rub  upon  the  skin,  within 
the  opening,  a piece  of  the  caustic  previously 
moistened  at  one  end,  as  in  the  case  of  nsevus. 
The  application  is  to  be  continued  till  the  life 
of  the  part  is  destroyed,  when  the  caustic 
should  be  carefully  washed  off.  Poultices  are 
afterw’ards  to  be  applied  till  the  separation  of 
the  eschar,  which,  if  moderately  thick,  is  sel- 
dom affected  before  twelve  or  fifteen  days. 

Hydrate  of  Soda  is  an  efficient  escharotic, 
adapted  for  the  same  purposes  as  the  caustic 
potash  ; being  less  deliquescent  it  is  more 
manageable  than  the  latter. 

Quick-lime  is  occasionally  employed  as  a 
caustic.  Slower  and  less  profound  in  its  action 
than  either  of  the  alkaline  hydrates  we  have 
been  describing,  it  keeps  up  a kind  of  smoulder- 
ing heat  in  the  part,  and  produces  a dirty- 
green  eschar,  which  comes  away  upon  the 
poultice  in  gluey  filamentous  shreds,  after  the 
lapse  of  eight  or  ten  days.  Such  were  the 
phenomena  I perceived  in  a case  of  scirrhous 
breast,  to  which  I applied  a soft  cake,  com- 
posed of  equal  parts  of  finely-powdered  quick- 
lime and  soft  soap.  It  effected  a partial  sepa- 
ration only  of  the  diseased  mass.  Canquoin’s 
formula  is  three  parts  by  weight  of  quicklime 
mixed  with  two  parts  of  dry  soap,  both  re- 
duced to  the  pulverulent  state.  This  is  to  be 
diluted  with  a little  rectified  spirit  of  wine,  so 

1 Prix  do  T Academie  de  Chirurgie,  tom.  iv ; Essai 
sur  les  Loupes. 

2 Lcistungen  der  Chirurgisclicn  K limit,  an  der 
liolien  Schule  zu  Wien.  1828.  p.  100. 

3 Jahrbiicher  der  Physilt.  Med.  Gcsellschaft.  Bd.  i. 

p.  76. 

* De  Fistulis  Trachea:  Congcnitis.  liaise,  1829. 
p.  15. 

5 Archives  Gen.  de  Medecinc.  vol.  xxi.  p.  418. 


7 18 


CAUSTICS. 


as  to  give  it  the  consistence  of  thin  pap;  it  is 
then  to  be  laid  upon  the  affected  part,  in  quan- 
tity proportional  to  the  desired  effect.  As 
this  caustic  seldom  produces  haemorrhage  or 
any  degree  of  local  re-action,  it  may  be  re- 
sorted to  with  the  view  of  removing  superficial 
degeneration  of  the  skin  and  naevus.  It  pro- 
bably acts  by  absorbing  the  liquids,  and  giving 
rise  to  gangrene  of  the  part. 

A compound,  consisting  of  three  parts  of 
hydrate  of  potash,  and  two  parts  of  fresh  burnt 
lime,  reduced  to  powder,  and  incorporated 
together  in  a hot  iron  mortar,  has  been  re- 
cently introduced  into  practice  under  the  title 
of  the  caustic  of  Vienna.  It  is  applied  in  the 
form  of  paste,  prepared  by  the  addition  of  a 
little  spirit.  It  has  been  found  useful  in 
eradicating  cancerous  growths  and  naevus  *, 
realizing  all  the  advantages  without  any  of  the 
inconveniences  of  the  fused  potash. 

Nitrate  of  Silver,  or  Lunar  Caustic,  is 
the  most  valuable  erodent  we  possess.  When 
placed  in  contact  with  animal  matter,  it  is 
promptly  decomposed  ; the  oxide  of  silver  re- 
maining on  the  surface,  and  by  exposure  to 
the  light,  becoming  black.  It  is  the  approved 
application  to  ulcers  in  which  the  granulations 
are  luxuriant  and  spongy.  To  this  end,  the 
fused  cylinder  of  the  nitrate  is  to  be  passed 
with  a light  hand  over  the  surface  of  the  sore, 
care  being  taken  to  touch  the  more  salient 
portions  only,  so  as  not  to  erode  the  cicatrice 
already  formed,  and  retard  the  healing  pro- 
cess. The  filmy  eschar  comes  away  during 
the  interval  between  one  dressing  and  another ; 
hence  the  application  may  be  renewed  every 
twenty-four  hours,  until  a salutary  change  is 
perceptible.  In  the  case  of  deep  ulcer  of  the 
cornea,  Dr.  Mackenzie  of  Glasgow  recom- 
mends the  momentary  contact  of  a pointed 
pencil  of  lunar  caustic2.  During  the  appli- 
cation, the  upper  lid  is  to  be  kept  elevated 
by  Pellier’s  speculum,  and  before  it  is  allowed 
to  fall,  a little  water  is  to  be  injected  over  the 
cornea.  The  same  practice  may  be  pursued 
if  hernia  of  the  cornea  is  present,  or  if  the 
cornea  is  completely  penetrated  and  hernia 
of  the  iris  has  taken  place.  In  fistula  of  the 
cornea,  likewise,  after  snipping  off  the  pro- 
jecting portion  of  the  conjunctiva,  the  open- 
ing is  to  be  touched  with  the  lunar  caustic 
pencil.  Cauterization  of  the  margin  of  the 
cornea  has  been  recommended  by  Dr.  Serrcs 
in  palsy  of  the  iris,  depending  on  some  affec- 
tion of  the  ciliary  nerves,  or  other  branches 
of  the  third  and  fifth  pairs,  provided  there  is 
no  disease  of  the  retina  or  optic  nerves. 
Forestier,  Revcille-Parisc,  and  Demours  con- 
cur in  regarding  this  as  one  of  the  most 
certain  means  of  inducing  contraction  of  the 
pupil,  when  preternaturally  dilated  ; and  Pro- 
fessor Jiiger  has  frequently  employed  it  with 
success  in  his  clinical  practice,  for  mydriasis, 
the  affection  in  question  3.  The  cauterization, 
which  should  be  instantaneous,  is  to  be  per- 

1 Lancet,  11540. 

3 Treatise  on  Diseases  of  the  Eye,  p.  492. 

3 Kuukardt,  Ucber  Mydriasis.  Erlangen.  1832. 


formed  at  the  line  of  junction  of  the  cornea 
and  sclerotica.  It  is  said  to  answer  when 
followed  by  discharge  of  tears,  and  slight  vas- 
cular injection  of  the  conjunctiva,  which  sub- 
sides in  a few  days. 

The  lunar  caustic  pencil  may  be  likewise 
used,  in  the  instance  of  incurable  lachrymal 
fistula,  for  procuring  obliteration  and  adhesion 
of  the  walls  of  the  sac  ; as  also  in  that  of  re- 
laxation or  growths  within  the  lachrymal  sac 
and  nasal  canal. 

In  simple  ulceration  of  the  tonsils  it  is  a 
most  efficient  remedy,  and  sometimes  proves 
serviceable  against  the  chronic  enlargement 
of  these  glands,  but  the  cauterization  must  be 
repeated  at  least  every  fifth  day  during  some 
months,  ere  any  adequate  diminution  can  be 
expected. 

The  nitrate  of  silver  exercises  a remark- 
able power  in  allaying  the  increased  sensi- 
bility and  pain,  and  promoting  the  healing 
of  sore  nipples.  Here  it  seems  to  act  by 
forming  an  artificial  epidermis,  which  shields 
the  irritated  nervous  extremities  against  the 
contact  of  external  impressions.  Its  influence 
in  assuaging  toothache  may  be  explained  in  the 
same  way.  The  free  application  of  this  caustic 
to  the  lining  membrane  of  the  vagina,  has 
proved  effectual  in  curing  acute  and  chronic 
blennorrhoea:  cauterization  of  the  male  urethra, 
to  the  extent  of  2i  inches  from  the  orifice,  has 
in  like  manner  been  recommended  by  Dr. 
Scharlow,  in,  what  he  terms,  consecutive 
blennorrhoea1. 

In  the  instance  of  primary  venereal  sores 
or  excoriations,  it  may  be  advantageously  a})- 
plied  within  the  first  three  or  four  days.  It 
transforms  the  sore  into  one  of  a healthy 
nature,  accelerates  its  healing,  and,  according 
to  Rust,  counteracts  the  absorption  of  the 
virus2.  Mons.  Ricord  advocates  this  plan  of 
treatment,  for  which,  I believe,  we  were  ori- 
ginally indebted  to  Mr.  Hunter.  The  same 
observations  apply  to  dissection  and  other 
poisoned  wounds  at  an  early  period. 

Its  use  has  been  extended  to  corns.  After 
bathing  the  feet  in  hot  water,  we  should  pare 
away  the  layers  of  indurated  cuticle  until  we 
see  the  skin  soft  and  red,  and  the  capillaries 
ready  to  bleed,  the  caustic  is  then  to  be  rubbed 
on  the  part  for  a few  seconds,  after  which  it  is  to 
be  covered  with  oil-silk.  This  operation  must 
be  repeated  daily  for  eight  or  ten  days,  when 
no  trace  of  the  corn  will  remain.  The  ulcera- 
tion of  chilblains  may,  in  like  manner,  be  pre- 
vented by  gently  passing  the  caustic  along 
the  inflamed  surface  ; the  skin  having  been 
previously  softened  by  the  application  of  a 
compress  of  lint  soaked  in  water. 

As  a means  of  arresting  haemorrhage  from 
leech-bites,  the  lunar  caustic  has  usually 
succeeded. 

Chloride,  or,  as  it  is  commonly  called, 
Butter  of  Antimony,  is  a caustic  which  acts 
quickly  and  to  a considerable  depth,  without 

' Giafo  and  Walther’s  Journal,  1839. 

2 Aufsatzc  uml  Abhaudlungcn ; Berlin,  1834,  p.  1(12. 
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exciting  much  local  inflammation  ; and  the 
pain,  although  acute  at  the  moment,  soon  sub- 
sides. The  resulting  eschar  is  white,  and 
rather  soft,  varying  in  thickness  according  as 
the  chloride  is  more  or  less  altered  by  alilux 
of  fluids,  and  separating  in  from  ten  to  fifteen 
days.  Like  arsenious  acid  and  chloride  of 
zinc,  it  seems  endued  with  the  property  of 
modifying  the  vitality  of  the  part  to  which  it 
is  applied,  and  of  thus  meliorating  the  con- 
dition of  diseased  surfaces ; hence  its  utility 
in  lupus  exedens.  In  two  instances  I succeeded 
in  permanently  arresting  the  ravages  of  this 
troublesome  and  often  intractable  malady  by 
its  means.  It  suffices  merely  to  touch  the 
ulcerated  surface  with  a camel-hair  pencil 
dipped  in  the  solution  ; repeating  the  contact 
at  short  intervals,  until  a healthy  ulcerative 
process  be  established.  Ablution  with  cold 
water  directly  after,  has  the  effect  of  deaden- 
ing the  pain,  by  decomposing  any  remains  of 
the  chloride.  It  was  formerly  in  great  repute 
among  oculists,  for  removing  excrescences 
from  the  surface  of  the  eye,  staphyloma  and 
cloudiness  of  the  cornea,  but  has  been  super- 
seded by  other  remedial  agents.  The  cysts 
of  the  hydatid  polypus  have  been  some- 
times destroyed  with  it.  MM.  Enaux  and 
Ohaussier  regard  it  as  a powerful  reme- 
dial agent  in  the  instance  of  malignant  pus- 
tule, after  the  vessels  of  the  part  have  been 
unloaded  by  free  incisions,  and  the  blood 
w'iped  away.  It  decomposes  and  destroys 
the  septic  animal  poison,  and  never  fails  to  do 
good,  if  used  at  an  early  period.  A similar 
plan  of  treatment  may  be  advantageously- 
pursued  with  anthrax.  It  has  been  ex- 
tolled as  an  efficient  application  in  the  in- 
stance of  bites  from  rabid  animals,  because  it 
rapidly  penetrates  into  the  wound,  and  any 
excess  of  action  is  easily  obviated  ; but  I am 
not  aware  that  it  possesses  any  intrinsic  su- 
periority over  other  caustics  in  a liquid  state. 

Chloride  or  Zinc  is  a most  pow-erful 
escharotic,  susceptible  of  being  applied  over 
very  extensive  surfaces  without  any  risk  of 
injury  from  absorption,  and  available  wherever 
the  surgeon’s  hand  can  reach.  Its  operation 
is  purely  local;  it  rarely  gives  rise  to  any  sur- 
rounding inflamation  or  swelling,  except  it  be 
applied  on  the  face  near  the  eyelids,  w'here 
there  is  much  loose  cellular  tissue.  The  depth 
to  which  it  will  corrode  the  morbid  texture 
can  always  be  estimated  beforehand ; its 
action  is  unfailing  ; and  the  eschar  is  sepa- 
rated in  most  cases  from  the  eighth  to  the 
twelfth  da}',  coming  away  quite  entire  in  the 
form  of  a grayish  white  mushroom-like  sub- 
stance, and  leaving  behind  a singularly  healthy 
sore,  which  heals  with  great  rapidity.  Mons. 
Canquoin  of  Paris,  who  first  introduced  it  into 
practice  *,  is  of  opinion  that  it  modifies  sub- 
jacent textures  ; it  assuredly  gives  rise  to 
healthy  granulations  and  laudable  pus.  In 
numerous  instances  where  1 have  applied  it 

1 Memoirc  stir  tin  nouveau  Modcdc  Traitemcnt  dcs 

A flections  Caneereuses.  Paris,  1835. 


very  largely,  I have  never  known  it  produc- 
tive of  the  slightest  constitutional  disturbance. 
The  pulse  remains  natural,  and  the  skin  cool. 
The  pain  accompanying  its  action  is  of  a vio- 
lent burning  character,  persisting  with  great 
intensity  for  the  first  seven  or  eight  hours  : 
after  that  time,  that  is,  when  the  surface  is 
fairly  eroded,  it  becomes  supportable,  as  the 
patients  express  it,  and  continues  so  during 
the  remainder  of  the  application  of  the  remedy. 
An  important  point  is,  that  the  pain  is  in  a 
great  measure  under  the  control  of  opium,  a 
full  dose  of  that  drug  previously  administered 
seldom  failing  to  give  great  relief. 

It  has  been  extensively  employed  by  Mons. 
Canquoin  in  the  treatment  of  cancerous  and 
other  malignant  diseases  *.  From  considerable 
experience  in  its  use,  during  the  last  five  years, 
I am  disposed  to  conclude  that  it  is  chiefly 
efficacious  in  those  so  called  semi-malignant 
tubercles  and  ulcers  which  make  their  appear- 
ance about  the  face  of  persons  advanced  in 
life,  where  the  skin  is  involved,  but  without 
any  depth  of  new  structure  ; in  the  circum- 
scribed tubercle  of  the  cicatrice  following 
operations  for  cancer  ; in  a form  of  lupus, 
which  I have  described 1  2 as  the  erosive  ulcer 
of  the  follicles  of  the  skin  ; in  superficial  ulce- 
ration of  the  neck  of  the  uterus  ; and  in  naevus 
maternus.  In  true  carcinoma,  affecting  glan- 
dular and  fleshy  parts,  it  will  only  effect 
temporary  melioration.  There  perhaps  the 
surgeon  may  be  justified  in  resorting  to  it, 
where  the  use  of  the  knife  is  impracticable,  or 
the  patient  refuses  to  submit  to  extirpation  by 
incision.  Under  such  circumstances  I have 
frequently  found  it  the  means  of  prolonging 
the  patient’s  days  and  rendering  her  condition 
more  comfortable.  It  has,  moreover,  proved 
beneficial  in  chronic  ulcers  and  caries  ; and  ac- 
cording to  Dr.  Hanke,  in  malignant  pustule 
and  syphilitic  sores. 

Chloride  of  zinc,  in  order  that  it  may  act 
with  efficacy,  must  be  applied  in  a concen- 
trated form.  In  solution  it  acts  merely  as  an 
irritant.  Being  extremely  deliquescent  it 
would  become  rapidly  dilute,  if  some  means 
were  not  taken  to  counteract  that  tendency. 
Mons.  Canquoin  employs  wheat-flour  for  this 
purpose,  according  to  the  subjoined  formulae: 

1 . Chloride  of  zinc  one  part,  wheat-flour  two 
parts.  2.  Chloride  of  zinc  one  part,  wheat- 
flour  three  parts.  3.  Chloride  of  zinc  one 
part,  wheat-flour  four  parts.  4.  Chloride  of 
zinc  one  part,  chloride  of  antimony  half  a 
part,  wheat-flour  twro  parts  and  a half.  Thirty 
to  forty  drops  of  water  are  to  be  added  for 
each  ounce  of  chloride.  To  prepare  the 
phagedenic  paste , the  chloride  of  zinc  reduced 
to  tine  powder  is  to  be  mixed  as  quickly  as 
possible  on  a slab  with  the  given  quantity  of 
flour.  One  half  of  the  mixture  is  immediately 
to  receive  its  proportion  of  water,  and  to  be 
worked  up  progressively  with  a spatula,  until 
it  forms  a homogeneous  mass  like  honey.  This 

1 Traitemcnt  du  Cancer.  Paris,  1838. 

2 London  Medical  Gazette,  vol.  xix. 
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is  to  bo  brought  to  the  desired  stiffness  by- 
trituration  with  the  remainder  of  the  dry  in- 
gredients, well  beat  up  for  a few  seconds,  and 
then  rolled  out  into  cakes  or  wafers,  of  from 
half  a line  to  four  lines  in  thickness.  The 
quantity  of  water  must  be  proportionally  aug- 
mented according  to  the  increased  amount  of 
flour  in  the  second  and  third  formulae.  The 
antimonial  paste  No.  4.  is  to  be  moulded  into  a 
crayon  shape  ; because,  as  it  preserves  al- 
ways the  consistence  of  soft  wax,  a suitable 
thickness  can  be  given  to  it,  so  as  to  adapt 
it  to  unequal  and  nodulated  surfaces. 

The  paste  No.  1,  four  lines  thick,  applied 
during  two  days,  is  capable  of  producing  an 
eschar  of  an  inch  and  a half  in  depth.  The 
same  paste,  three  lines  thick,  applied  during 
the  same  space  of  time,  will  furnish  an  eschar 
of  one  inch  in  depth  ; the  same  compound, 
two  lines  thick,  will  in  two  days  determine  an 
eschar  of  about  half  an  inch.  A layer  of  one 
line  in  thickness  will  yield  in  twenty-four 
hours  an  eschar  of  three  lines  ; while  one  of 
half  a line  will  produce  in  the  same  time  an 
eschar  of  at  least  one  line. 

These  changes  will  manifest  themselves  with 
the  above  precision  only  in  tissues  endued  with 
a considerable  share  of  vitality,  and  of  which 
the  consistence  is  nearly  normal.  In  the 
brawn-like  f lardace  J,  almost  fibro-cartilaginous 
structure,  about  one-third  is  to  be  deducted 
from  the  thickness  of  the  eschar  above  men- 
tioned. The  paste  No.  2 is  employed  in  the 
instance  of  painful  cancerous  affections  ; and 
No.  3 in  that  of  very  delicate  and  irritable 
subjects. 

In  tumours  that  are  voluminous  and  pro- 
minent, instead  of  applying  the  caustic  on  the 
anterior  segment,  we  may  surround  the  base 
with  a ring  of  paste  two  lines  broad  and  four 
deep  ; should  the  tumour  again  present  a 
central  depression,  its  destruction  may  be  ac- 
complished by  using  the  phagedenic  jniste  in  a 
spiral  form. 

As  the  wheaten  flour  prescribed  in  the 
above  formulas  is  apt  to  envelop  the  chloride 
in  a glutinous  dough,  which  tends  to  blunt  its 
power,  or,  at  any  rate,  to  confine  its  action  to 
the  particles  on  the  surface  of  the  paste,  I 
have  been  in  the  habit  of  substituting  an- 
hydrous gypsum  in  its  stead.  This,  while  it 
can  exercise  no  chemical  action  upon  the 
chloride,  forms  a porous  medium,  through 
which  the  whole  particles  of  the  deliquescent 
chloride  may  transude  upon  the  morbid  sur- 
face, with  the  effect  of  decomposing  or  de- 
stroying it  with  certainty  to  any  definite 
depth '. 

When  the  integuments  are  sound,  the  epi- 
dermis may  be  removed  by  means  of  a blister, 
and  on  the  following  day  one  or  other  of  the 
above  preparations,  corresponding  to  the 
thickness  of  the  tissue  to  be  destroyed,  is  to 
be  applied  to  the  cutis  of  the  diseased  part. 
I have  generally  employed,  as  more  conve- 
vient  for  this  purpose,  the  caustic  ammonia  or 

1 Loudon  Medical  Gazette,  vol.  xviii. 


the  hydrate  of  potash.  Mons.  Canquoin  com- 
mences in  the  case  of  tumours  by  one,  two,  or 
three  applications  of  the  caustic  of  Vienna,  re- 
newed at  intervals  of  twelve  or  twenty-four 
hours.  This  mode  of  proceeding  tends  to 
accelerate  the  cure  and  to  diminish  the  inten- 
sity of  the  pain.  The  chloride  of  zinc  paste 
may  be  always  advantageously  superimposed 
over  the  last  eschar  formed  by  the  other 
caustic.  Where,  on  the  other  hand,  the  sur- 
face is  ulcerated,  he  begins  with  the  com- 
pound of  quick-lime  and  soap  formerly  de- 
scribed ; a layer  of  this  from  five  to  six  lines 
thick  being  laid  on  the  part  for  twenty-four 
hours. 

When  the  operation  of  the  paste  is  com- 
plete, it  may  be  gently  taken  off,  and  the 
eschar  covered  with  an  emollient  poultice,  or 
if  it  be  small,  with  folds  of  moist  lint,  sur- 
mounted with  oil  silk,  until  its  separation  ; 
which  usually  happens,  as  formerly  stated, 
from  the  eighth  to  the  twelfth  day,  according 
to  the  thickness  of  the  layer  employed.  The 
application  is  to  be  repeated  again  and  again 
till  the  whole  morbid  structure  is  removed  ; 
after  which  the  surface  heals  rapidly  under 
the  use  of  the  water-dressing,  followed  by 
strapping  with  adhesive  plaister.  When  fre- 
quent repetition  is  necessary,  Mons.  Canquoin 
alternates  the  use  of  the  caustic  of  Vienna 
with  the  phagedenic  paste. 

I adduce  the  two  following  cases  to  show' 
how  completely  this  most  powerful  agent  is 
under  the  control  of  the  surgeon,  both  as  to 
superficial  extent  and  profundity.  In  the 
spring  of  1838  a gentleman  connected  with 
Lloyd’s  consulted  me,  by  the  advice  of  Dr. 
Porter  of  Portsea,  for  a tubercular  sore,  about 
the  size  of  a fourpenny  piece,  situated  upon 
the  nose,  over  the  junction  of  the  cartilage 
with  the  nasal  bones.  He  had  been  for  four 
months  previous  to  my  seeing  him  under  the 
care  of  an  eminent  surgeon,  belonging  to  one 
of  the  borough  hospitals,  but  without  deriving 
any  benefit.  A single  application  of  the  gyp- 
sum paste  sufficed  to  remove  the  morbid  sur- 
face, leaving  a healthy  sore,  which  was  cica- 
trized in  less  than  three  wreeks.  The  part 
has  remained  well  ever  since,  and  the  scar  is 
scarcely  perceptible. 

In  the  month  of  January,  1 839,  a gentleman, 
about  seventy  years  of  age,  applied  to  me  in 
consequence  of  an  indurated  tubercle  of  a 
dark  livid  aspect,  occupying  the  surface  of  the 
left  ala  nasi.  It  had  existed  for  about  nine 
months,  and  was  the  seat  of  occasional  darting 
pain.  As  lie  was  desirous  of  having  it  re- 
moved, I applied  a thin  layer  of  the  gypsum 
paste,  in  the  presence  of  Mr.  Parsons  of  Cnr- 
zon-street,  Mayfair.  The  eschar  separated  in 
nine  days ; and  in  little  more  than  a week 
after,  the  resulting  sore  was  perfectly  healed, 
the  semi-malignant  growth  being  completely 
eradicated. 

In  most  cases  I am  disposed  to  believe 
that  the  chloride  of  zinc  operates,  in  virtue  of 
its  powerful  affinity  for  albumen  ; a fact  first 
pointed  out  in  a paper  published  by  me  in  the 
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seventeenth  volume,  of  the  Medical  Gazette. 
It  is  one  of  the  great  truths  of  modern  physio- 
logy that  the  vital  and  chemical  forces  are 
antagonists  to  each  other,  and.  hence  those 
parts  in  which  the  vitality  is  feeble  are  soonest 
affected  by  chemical  agents.  Thus  we  may 
conceive  how  the  morbid  albumen  of  cancer, 
prone  to  spontaneous  changes,  is  more  readily 
affected  than  the  surrounding  parts,  by  the 
above  phagedenic  substance. 

Bichloride  of  Mercury,  or  Corrosive 
Sublimate,  acts  very  superficially  as  a caustic, 
and  at  the  same  time  produces  considerable 
local  inflammation.  It  should  be  applied  to  a 
surface  of  small  compass  only,  otherwise  it 
may  enter  the  circulation  and  occasion  symp- 
toms of  poisoning.  The  resulting  eschar  is  of 
a pure  white  colour,  soft,  and  of  little  thick- 
ness, separating  in  two  or  three  days.  The 
troches  of  minium,  so  serviceable  in  the  in- 
stance of  fistulous  sores,  following  abscess  in 
the  inguinal  and  axillary  regions,  owe  their 
activity  to  this  preparation.  The  tubular 
eschar  which  ensues  is  uniformly  thrown  off 
upon  the  third  day,  and  prompt  cicatrization 
follows,  provided  a gentle  degree  of  compres- 
sion be  used.  The  bichloride  has  been  ap- 
plied with  advantage  to  erectile  tumours, 
spongy  excrescences,  condylomata,  and  syphi- 
liticsores.  Plenk  advises  the  affected  part  to  be 
touched  by  means  of  a camel-hair  pencil  with 
a solution  of  from  half  a drachm  to  a drachm 
of  corrosive  sublimate,  along  with  a drachm  of 
camphor,  in  one  ounce  and  a half  of  spirit  of 
wine.  In  the  instance  of  erectile  tumour,  I 
have  seen  the  late  M.  v.  Grafs  apply  with 
good  effect  a paste,  composed  of  two  drachms 
of  the  sublimate,  with  two  scruples  of  powdered 
gum  arabic,  and  as  much  water.  A similar 
paste  made  with  two  parts  of  gum  arabic  to 
one  part  of  the  bichloride,  has  sometimes  pro- 
moted the  healing  of  herpetic  and  carcinoma- 
tous ulceration  attacking  the  eyelids. 

An  elegant  method  of  forming  a small  issue 
is  to  make  a longitudinal  cut  in  the  skin  with 
the  edge  of  a lancet,  and  to  rub  into  the  linear 
incision  some  finely  pulverized  corrosive  sub- 
limate. 

The  modus  operandi  of  this  caustic  is  analo- 
gous to  that  of  the  chloride  of  zinc.  According 
to  Eisner,  when  albumen  or  fibrin  is  submitted 
to  its  action,  a definite  chemical  combination 
of  these  with  binoxide  of  mercury  takes  place'. 
M.  Lassaigne,  on  the  other  hand,  maintains 
that  the  albumen  unites  in  definite  proportions 
with  the  metallic  salt 2. 

The  acidulated  Nitrate  of  Mercury, 
prepared  by  dissolving  one  drachm  of  thepro- 
tonitratc  in  an  ounce  of  nitric  acid,  is  con- 
stantly employed  by  the  French  surgeons, 
under  the  name  of  the  nitrate  acide  de  mercure. 
Mons.  Recamier  was  the  first  person  who  re- 
commended it  in  the  treatment  of  cancer.  Its 
application  is  apt  to  be  attended  with  consi- 
derable pain,  swelling,  and  inflammation  of  the 

' Poggemlorff’s  Annalcn.  1839.  p.  609. 

2 Comptcs  Kcndus  de  l’lnstitut.  1840. 


surrounding  parts,  and  even  febrile  reaction. 
It  is  generally  brought  in  contact  with  the  dis- 
eased surface  by  means  of  a tuft  of  charpie,  but 
it  is  difficult  to  prevent  its  spreading  beyond 
the  prescribed  limits.  In  the  instance  of  ulcera- 
tion of  the  cavity  of  the  neck  of  the  uterus, 
Mons.  Ricord  cauterizes  in  the  following  way : 
he  fills  one  of  the  cylinders  of  his  double 
syringe  with  the  acidulated  nitrate,  diluted 
with  twelve  parts  of  distilled  water  ; adapting 
to  the  canula  of  the  syringe  a gum-elastic 
tube,  about  eight  inches  in  length,  which 
passes  into  the  cavity  of  the  neck.  The  injec- 
tion is  pushed  gently  along,  in  the  quantity  of 
a teaspoonful  at  a time,  and  after  a minute  or 
two  have  elapsed,  the  water  contained  in  the 
other  cylinder  is  injected  without  displacing 
the  instrument.  In  the  case  of  simple  redness 
or  phlyctaena,  unaccompanied  with  inflamma- 
tion, a single  cauterization  will  suffice  ; but 
where  ulceration  is  present  it  needs  to  be  re- 
peated five  or  six  times This  caustic  is  oc- 
casionally used  for  herpetic  and  lupoid  ulce- 
ration. 

Sulphate  of  Copper. — This  salt,  observes 
Canquoin 2,  reduced  to  powder  and  mixed 
with  a little  saliva,  so  as  to  form  a paste,  is  a 
most  virulent  caustic,  the  lancinating  pain 
from  which  would  become  insupportable  were 
it  applied  over  an  extensive  surface.  When 
moderate  in  quantity  the  phenomena  of  re- 
action it  occasions  are  trifling,  but  then  its 
escharotic  action  is  very  superficial.  It  is 
frequently  employed  to  destroy  fungous  granu- 
lations in  ulcers  ; as  also  to  change  the  diseased 
condition  of  the  surface  in  granular  conjunctiva. 
When  brought  in  contact  with  the  tunica 
adnata  it  is  liable  to  determine  very  severe 
irritation.  Its  use  as  an  escharotic  is  confined 
to  veterinary  practice. 

Arsenious  Acid  is  an  energetic  caustic, 
producing  a livid,  thick,  coriaceous  eschar, 
which  commonly  requires  eighteen  days  for 
its  separation.  It  excites  vigorously  the  ac- 
tion of  the  vessels  of  the  part,  giving  rise  to 
inflammation  and  violent  pain,  which  occa- 
sionally persists  for  five  or  six  days.  A re- 
markable phenomenon  attending  its  employ- 
ment, is  a more  or  less  copious  exudation  of 
coagulable  lymph  after  each  application.  In- 
dependently of  its  escharotic  quality,  it  seems 
to  determine  a peculiar  alterative  effect  in  the 
subjacent  textures. 

At  one  time  the  arsenical  preparations  were 
in  great  repute  as  external  applications,  but 
the  serious  consequences  which  often  followed 
their  employment  in  this  mode  have  restricted 
their  use.  With  proper  precautions,  how- 
ever, they  may  be  resorted  to  in  certain  cases 
with  great  advantage. 

Arsenious  acid  appears  to  have  been  first 
used  in  1524,  by  Fuschius,  as  a remedy  for 
cancer  ; he  applied  a powder  in  which  it  was 

’ Loir.  Dcs  Ulcerations  du  Col  de  l’Uterus;  These 
de  Concours.  Paris,  1835.  p.  29. 

2 Op.  cit.  p.  59. 
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incorporated  with  aoot  and  serpentary  root  l. 
In  the  course  of  a few  days  the  whole  of  the 
ulcer  was  converted  into  a firm  slough,  after 
the  separation  of  which  a healthy  sore  was 
perceptible.  But  sometimes  there  super- 
vened a state  of  fever,  accompanied  with 
rigors,  vomiting,  and  fainting  fits,  which 
compelled  a discontinuance  of  the  remedy.  As 
its  utility  in  cancerous  and  other  intractable 
affections  is  sustained  by  a strong  mass  of 
facts  derived  from  experience,  various  at- 
tempts have  been  made  to  ascertain  some 
plan  of  combining  it,  so  as  to  counteract  its 
noxious  agency,  but  in  vain.  It  has  been 
stated,  indeed,  on  very  good  authority,  that 
arsenic  is  not  absorbed  from  a cancerous  sur- 
face, and  that  consequently  its  topical  applica- 
tion is  not  liable  to  produce  constitutional 
symptoms  ; but  the  only  sure  way  to  avoid 
any  risk  of  mischief  is  to  dilute  the  poison  as 
much  as  possible.  The  powder  of  Rousselot 
consists  of  two  parts  of  arsenious  acid,  thirty- 
two  of  sulphuret  of  mercury,  and  sixteen  of 
dragons’  blood  ; while  the  caustic  pommade  of 
Hellmund  contains  three  quarters  of  a grain 
of  arsenious  acid  in  ten  drachms  and  a half  of 
the  excipient.  The  latter  formula  has  been 
successfully  employed  by  MM.  Heyfelderand 
Chelius,  of  Germany,  in  the  treatment  of  su- 
perficial cancer  and  lupus.  The  following 
will  be  found  a safe  and  convenient  form  for 
practical  purposes : take  of  arsenious  acid, 
finely  comminuted,  from  four  to  six  grains,  of 
calomel  one  drachm  and  a half,  of  powdered 
gum  arabic  three  drachms  ; triturate  these 
well  together,  and  add  as  much  distilled  water 
as  will  form  a soft  paste.  A layer  of  this, 
from  a third  to  half  a line  thick,  is  to  be  ap- 
plied to  the  surface  of  the  sore,  after  the 
crusts  have  been  removed,  and  it  has  been 
well  cleaned  by  poultices.  This  produces  but 
little  pain,  and  separates  spontaneously  in 
eight  or  ten  days.  From  two  to  six  applica- 
tions will  generally  suffice,  for  effecting  the 
desired  change  in  the  organic  actions  of  the 
part.  By  the  use  of  a formula  of  this  kind, 
various  cases  of  bleeding  fungus  (not  me- 
dullary fungus)  are  reported  to  have  been 
cured.  The  author  of  the  article  “ Arsenic,” 
in  the  American  Encyclopedia  of  Practical 
Medicine  and  Surgery,  has  recorded  two 
such  instances.  In  the  one,  the  arm  was 
confined  in  splints,  and  the  arsenic  freely  ap- 
plied ; here  the  recovery  was  complete  : in 
the  other,  likewise  fungoid  disease  of  the  arm, 
the  patient  has  remained  well  for  four  years. 
Some  other  cases  in  corroboration  of  this 
point  will  be  found  in  a late  number  of  Griifo 
and  Walther’s  Journal.  For  further  informa- 
tion concerning  its  employment  in  surgery, 
see  the  article  “ Arsenic.” 

Nitric  Acid  produces  immediate  disorgan- 
ization of  the  animal  tissues  ; but  never  pene- 
trates deeper  than  a few  lines,  even  when  its 
action  has  been  concentrated  during  twenty- 
four  hours  upon  a diseased  surface.  The 

’ De  Houpcvillc,  De  la  Guerison  du  Cancer,  p.  174. 


eschar  is  of  a yellow  colour,  separating  spon- 
taneously in  from  fourteen  to  twenty  days, 
but  if  poultices  or  unctuous  dressings  have 
been  employed,  in  twelve  days,  or  even 
sooner,  provided  the  cauterization  has  been 
superficial.  It  may  be  advantageously  re- 
sorted to  in  the  case  of  diffuse  nsevus,  warty 
excrescences,  cancrum  oris,  and  lupus.  It 
exercises  a powerful  influence  in  controlling 
the  progress  of  sloughing  phagedena.  In  com- 
mon with  other  corrosive  acids  I prefer  ap- 
plying it,  by  means  of  a pencil  of  amianthus, 
fastened  to  a glass  rod  with  platinum  wire. 

Sulphuric  Acid  is  one  of  the  most  violent 
caustics  known.  In  virtue  apparently  of  its 
superior  affinity  for  water,  it  corrodes,  chars, 
and  destroys  the  animal  textures  with  great 
rapidity.  It  occasions  considerable  pain  ; and 
the  eschar,  which  is  of  an  iron-gray  aspect, 
semi-coriaceous,  and  of  moderate  thickness, 
separates  much  about  the  same  time  as  that 
from  nitric  acid.  It  has  been  recommended 
by  Rust  for  removing  adventitious  growths 
situated  within  the  mouth  and  fauces.  To 
prevent  its  spreading,  he  directs  the  addition 
of  a little  saffron,  in  the  proportion  of  eight 
or  twelve  grains  to  two  drachms  of  the  strong 
acid  '.  It  is  well  adapted  for  the  cure  of  en- 
tropium. Professor  Jiingken  of  Berlin,  by 
whom  I have  seen  it  employed,  applies  it  by 
means  of  a small  wooden  match.  The  patient 
being  seated  upon  a chair,  as  in  the  operation 
for  cataract,  with  his  head  fixed  by  an  assistant 
standing  behind,  the  operator  endeavours  to 
ascertain  by  repeatedly  opening  and  closing 
the  eyelid,  that  point  in  which  the  relaxation 
is  greatest,  and  there  applies  the  caustic,  as 
there  the  cauterization  is  most  efficient.  Im- 
mediately below  this  spot  the  eyelid  is  to  be 
covered  with  lint,  so  as  to  protect  it  against 
the  acid,  which  is  continually  renewed,  until  a 
deep  eschar  is  formed,  whereby  the  outward 
integument  is  so  much  shortened,  as  to  restore 
the  eyelid  to  its  natural  position,  and  to  with- 
draw the  eyelashes  from  the  bull).  The  cau- 
terization must  be  frequently  repeated  at  short 
intervals,  in  order  to  prove  of  permanent  be- 
nefit. Its  effect  is  often  momentary.  After 
it  is  terminated,  the  eschar  is  to  be  wiped 
dry  with  lint,  and  left  uncovered  ; and  the 
patient  directed  to  draw  the  lid  outwards 
several  times  in  the  day.  The  slough  sepa- 
rates of  its  own  accord ; meanwhile  the 
healing  of  the  ulcer  proceeds,  so  that  it  is 
generally  cicatrized  by  the  time  that  comes 
away.  Should  the  eyelid  at  this  period  still 
manifest  some  inclination  to  turn  inwards, 
the  cauterization  must  be  renewed,  but  not 
until  all  trace  of  inflammation  has  subsided. 

The  sulphuric  acid  may  be  resorted  to  with 
benefit  in  the  case  of  ulcerated  condylomata. 

Hydrochloric  Acid  is  an  excellent  appli- 
cation to  obstinate  ulcers  of  the  cornea.  I 
have  used  it  for  this  purpose  in  the  concen- 
trated form,  and  also  diluted  with  two  parts 
of  water.  During  the  cauterization  the  eyc- 

1 Op.  cit.  p.  266. 
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lids  should  be  held  apart ; and  directly  after,  a 
little  almond  oil  may  be  dropped  upon  the 
part ; they  should  then  be  kept  closed  for  a 
day  or  two,  and  covered  with  a light  com- 
press. The  eschar  produced  by  its  contact 
with  the  skin  is  of  an  ash  colour,  hard  and 
superficial,  requiring  the  same  time  for  its 
separation  as  that  from  the  mineral  acids, 
above-mentioned. 

CAUTERIZATION.  Lat.  Cauterizatio. — 
By  this  is  meant,  the  act  of  destroying  a part 
of  the  living  textures  by  caustics  or  heat. 

In  the  article  Caustics  the  operation  of 
each  substance  has  been  fully  described  ; and 
under  the  head  of  Burns  copious  information 
will  be  found  concerning  the  accidental  effects 
of  fire.  It  remains  for  us  now  to  point  out 
the  therapeutical  effects  of  concentrated  heat 
on  the  living  textures,  with  its  mode  of  em- 
ployment. 

As  a general  rule,  cauterization  may  be 
performed  upon  any  part  of  the  body  ; but  it 
is  proper  to  avoid  situations  in  the  immediate 
vicinity  of  vital  organs,  of  large  nervous  or 
vascular  trunks,  or  of  bone  or  tendon. 

The  employment  of  the  cautery  may  be 
traced  to  a very  early  period  in  the  healing 
art.  Thus  Hippocrates  resorted  to  it,  and 
after  him  the  Arabian  physicians,  until  the 
fifteenth  century,  when  the  chemical  escharo- 
tics  came  into  vogue  and  usurped  its  place. 
We  are  chiefly  indebted  to  the  continental 
surgeons,  Percy,  Larrey,  Dubois,  Klein,  Rust, 
and  Dupuytren,  for  having  again  invited  atten- 
tion to  its  value  as  a remedial  agent. 

Actual  cauterization  may  be  performed 
either  by  substances  which  impart  their  heat 
by  direct  contact  or  by  radiation,  as  red-hot 
iron  ; or  by  substances  which  impart  their 
heat  during  the  process  of  combustion,  as  in 
moxa. 

The  action  of  the  cautery  is  sudden,  giving 
rise  to  a dry  eschar,  and  considerable  reaction 
in  the  surrounding  parts.  The  resulting  in- 
flammation is  of  a sthenic  character,  and  the 
suppuration  is  healthy.  As  a general  rule, 
the  slough  does  not  extend  beyond  the  site  of 
application.  Its  effect  in  changing  the  vital- 
ity of  neighbouring  textures  and  of  increasing 
the  activity  of  their  capillary  circulation  is 
much  greater  than  in  the  case  of  the  potential 
caustics. 

The  actual  cautery,  in  virtue  of  its  ener- 
getic, prompt,  and  penetrating  action,  has 
been  resorted  to  in  the  instance  of  paralysis, 
rheumatism,  muscular  and  tendinous  relaxa- 
tion ; in  virtue  of  its  producing  instantane- 
ously a dry,  firm,  compact  eschar,  for  arrest- 
ing hemorrhage  when  other  things  fail,  or 
from  particular  circumstances  are  inadmissi- 
ble ; as  in  cases  of  bleeding  from  an  alveolar 
cavity,  from  the  tongue,  from  the  bite  of  a 
leech,  or  from  an  extensive  parenchymatous 
surface.  It  is  occasionally  used  after  the  ex- 
cision of  malignant  growths,  to  destroy  any 
remaining  substance  of  a suspicious  aspect,  and 
also  to  remove  portions  of  bone  affected  with 
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caries,  but  is  now  seldom  employed  to  render 
callous  surfaces  raw,  prior  to  their  re-union 
being  attempted.  Its  use  is  contra-indicated 
in  the  instance  of  delicate  individuals  of  high 
nervous  susceptibility,  and  of  children  under 
four  years  of  age,  from  the  risk  of  excessive 
reaction.  Previous  to  its  being  applied,  the 
adjoining  parts  should  be  carefully  protected 
against  injury  by  means  of  pledgets  of  lint 
moistened  with  water,  which  the  older  sur- 
geons called  defensives. 

To  check  bleeding,  destroy  morbid  pro- 
ducts, and  the  like,  the  part  itself  must  be 
seared.  But  in  diseases  of  the  joints  the  cau- 
terization must  be  executed  in  the  vicinity  ; 
in  palsy  of  the  extremities,  in  the  course  of 
the  spinal  column  ; in  trismus,  over  the  nape 
and  back  ; in  prosopalgia,  ptosis  palpebrarum, 
and  deafness,  anterior  to  the  mastoid  process. 

Of  the  various  forms  of  searing  iron,  the 
conical,  the  flat-round,  the  button-shaped,  and 
the  three-sided  prism  will  be  found  the  most 
suitable  in  practice.  The  end  of  the  shaft  to 
which  the  head  is  attached  is  bent  to  a right 
or  an  obtuse  angle,  while  the  other  end  is 
firmly  inserted  into  a wooden  handle.  The 
conical  head  of  Percy’s  iron  is  one  inch  long, 
and  eight  lines  in  diameter  at  the  base  ; his 
button-shaped  iron  is  one  inch  in  diameter 
and  four  lines  in  length  : Rust’s  three-sided 
prismatic  iron  is  sixteen  lines  long,  each  side 
is  nine  lines  in  breadth,  the  edges  being  trun- 
cated, and  one  of  them  directed  upwards. 
For  minute  surfaces  the  stilet  of  a trocar,  a 
knitting  or  sewing  needle,  may  be  employed. 
— The  iron  is  raised  to  the  desired  tempera- 
ture by  means  of  a charcoal  chafing-dish  blown 
by  bellows.  The  only  dressing  required  after 
the  operation  is  a simple  linen  compress, 
soaked  in  cold  water. 

The  duration  of  contact  will  be  more  or 
less  abiding,  according  to  the  indication  which 
the  surgeon  intends  to  fulfil,  and  the  situation 
of  the  part. 

Thus,  where  we  wish  to  determine  a power- 
ful irritation  of  the  skin  with  little  loss  of  sub- 
stance, we  may  cauterize  in  the  form  of  linear 
streaks,  the  cauterisation  transcurrente  of  Percy, 
the  Streifenbildung  of  German  writers.  These 
rays  of  fire,  as  they  have  been  sometimes  termed, 
which  are  made  to  run  parallel  and  never  cross- 
wise, arc  from  two  to  six  inches  in  length,  and 
from  one  and  a half  to  three  inches  apart ; 
their  course  being  previously  traced  with 
some  pigment.  For  their  production  it  is  di- 
rected that  the  operator,  after  receiving  the 
prismatic  iron  from  an  assistant,  should  seize 
the  handle  with  both  hands  and  place  the 
under  edge  of  the  cautery  upon  the  remote 
end  of  the  traced  line,  holding  the  back  part 
of  the  edge  a little  apart  from  the  skin,  and 
then  pass  the  iron  with  moderate  rapidity 
along  the  whole  length  of  the  track.  He  must 
not  allow  it  to  sear  too  deeply,  particularly  on 
the  first  application,  grasping  it  firmly  lest  it 
slip  in  its  progress,  and  taking  care  not  to 
l'ret  the  skin,  should  the  anterior  part  have 
sunk  too  far  into  the  surface.  Bv  following 
8 C 
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these  precautions,  four,  or  even  more  linear 
streaks  may  be  produced  at  one  time,  using 
for  each  a fresh  iron.  In  disease  of  the  hip- 
joint  the  German  surgeons  recommend  the 
formation  of  four  or  five  streaks  upon  the  but- 
tock, behind  the  trochanter,  parallel  to  the 
course  of  the  sciatic  nerves  ; in  disease  of  the 
shoulder-joint,  four  over  the  articulation  ; in 
that  of  the  knee-joint,  one  along  each  side  of 
the  patella  ; and  in  that  of  the  spine,  one 
along  the  spinous  processes.  The  same  plan 
is  had  recourse  to  in  neuralgia,  palsy,  and  mus- 
cular relaxation. 

In  order  to  form  an  issue,  the  flat  round 
iron  may  be  applied  to  the  spot  for  five  or 
ten  seconds,  making  it  perforin  a slight  rotary 
motion,  to  prevent  the  eschar  from  adhering 
to  the  metal.  The  small  anterior  surface  of 
the  prismatic  iron  will  answer  the  same  pur- 
pose. In  cauterizing  about  the  head,  a prac- 
tice recently  recommended  in  hydrocephalus1, 
parts  covered  with  pericranium  ought  to  be 
avoided,  or  at  all  events  the  iron  should  not 
be  allowed  to  remain  more  than  a couple  of 
seconds. 

To  suppress  hemorrhage  we  should  touch 
the  bleeding  point  with  a conical  instrument, 
at  a white  heat,  for  two  seconds,  withdrawing 
it  immediately  after  by  a movement  of  rota- 
tion. Poisoned  wounds  should  be  first  freely 
dilated,  and  then  energetically  seared  through- 
out their  whole  extent.  Cancerous  and  other 
sores  of  a bad  character,  as  hospital  ulcer, 
must  likewise  be  thoroughly  seared.  For 
other  adventitious  growths,  as  steatomata,  po- 
lypi, and  the  like,  it  is  sufficient  to  penetrate 
their  centre  with  a trocar  heated  to  whiteness 
— through  warts  and  ranula  a needle  may  be 
passed.  In  order  to  open  the  walls  of  an  ab- 
scess, the  cautery  ought  to  be  pressed  steadily 
against  the  most  prominent  point  of  the  sur- 
face— should  one  be  inadequate,  it  must  be 
followed  by  a second.  Here  a trocar  stilet 
will  be  found  very  appropriate.  (Encyclo- 
piidisches  Wbrterbuch  der  Med.  Wiss.  article 
Cauterium.) 

It  deserves  attention  that  the  actual  cautery 
disorganizes  more  speedily  and  with  less  irri- 
tation and  pain  in  proportion  as  its  tempera- 
ture is  elevated.  Hence  the  most  active,  the 
least  irritant,  and  the  least  painful  of  all,  is 
that  at  a white  heat,  while  the  most  painful, 
the  most  irritant,  and  the  least  powerful,  is 
that  at  a greyish  or  brownish  red  heat.  The 
shade  of  colour  which  the  heat  has  imparted 
to  the  cautery,  is  therefore  of  great  import- 
ance, since  it  serves  to  indicate  the  thermo- 
metric pitch,  and  consequently  the  escharotic 
intensity. 

The  burnt  surface  may  be  treated  in  the 
first  instance  with  cold  applications.  Should 
the  inflammation  run  high,  antiphlogistic  mea- 
sures will  be  proper.  Touching  the  eschar, 
according  to  Mons.  Larrey,  with  liquid  am- 
monia, obviates  inflammation,  and  the  forma- 
tion of  matter.  If  the  pain  be  excessive,  and 


the  subject  very  irritable,  some  anodyne  may 
be  given.  Emollient  poultices  are  to  be  sub- 
stituted for  the  cold  applications  as  soon  as 
the  slough  begins  to  separate.  In  the  in- 
stance of  hemorrhage,  the  separation  of  the 
eschar  is  on  no  account  to  be  accelerated  ; 
hence  it  ought  to  be  lightly  covered  with  dry 
lint  only,  and  frequently  exposed  to  the  air. 
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(Alexander  Ure .) 

CAUTERY,  (Kavrr'iptov,  from  icaiio,  I 
burn,)  any  substance  employed  by  the  sur- 
geon for  the  purpose  of  burning  or  disor- 
ganizing the  living  parts  upon  which  it  is 
applied.  This  object  is  attained  in  two  ways : 
1.  Instantaneously  by  the  direct  application 
of  metallic  instruments  heated  to  a red  or 
white  heat  (the  actual  cautery).  2.  By  the 
application  of  caustic  substances,  such  as  the 
concentrated  acids,  or  pure  alkalis,  which  act 
upon  the  living  tissues  much  in  the  same  way 
as  the  concentrated  caloric  itself,  but  much 
more  slowly  (the  potential  cautery).  Among 
this  class  of  substances,  some  are  very  active, 
and  are  called  Escharotics,  others  mild,  and 
are  denominated  Catheretics.  See  Caustics. 

CEPHALHEMATOMA.  (From  Kifa~ 
\r),the  head,  and  aiparajpa,  a bloody  tumour.) 
This  word,  which,  as  appears  from  its  deriva- 
tion literally,  means  any  collection  of  blood 
about  the  head,  was  introduced  by  Naegele  1 
in  1822  as  a convenient  name  for  the  affection 
commonly  known  as  the  “ cranial  blood-swell- 
ing of  new-born  infants,”  and  to  this  it  has 
since  been  restricted.  The  tumour  thus  de- 
signated is  caused  by  an  extravasation  of  pure 
blood,  and  herein,  as  in  almost  all  its  other 
characters,  differs  from  the  ordinary  scalp 
swellings  occurring  after  laborious  labour  (the 
cedcme  sero-sanguin  of  the  French,  and  caput 
succedancum  of  the  German  writers)  ; in  the 
latter  the  effused,  or  rather  infiltrated,  fluids 
are  in  great  part  serous. 

Cephalhaematoma  is  not  of  such  modern 
discovery  as  the  novelty  of  its  study  would 
lead  us  to  suppose.  Certain  passages  in  the 
writings  of  early  authors  show  that  it  had 
been  noticed,  and  that  attempts  had  been 


1 Iltifel. uni's  Journal,  April,  1840. 


1 Vide  Keller’s  Thesis. 
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made  to  establish  its  diagnosis  some  centuries 
since  Our  countryman  Gooch  2 appears  to 
have  been  among  the  first,  however,  to  give  a 
general  description  of  these  tumours  ; twenty 
years  later  the  elder  Osiander  drew  attention 
to  them  in  his  own  country,  hut,  like  Gooch,  ex- 
hibited very  imperfect  acquaintance  with  their 
nature  ; and  from  the  appearance  of  a paper 
byr  Michaclis  in  1 799,  may  be  dated  the  really 
careful  investigation  of  which  they  have  been 
made  the  subject.  Our  object  in  the  follow- 
ing pages  will  be  to  describe  succinctly  the 
results  of  these  investigations,  and  to  exhibit 
in  the  present  diversity  of  opinion  on  some 
important  points,  the  ample  field  still  left  for 
accurate  enquiry. 

According  to  the  observations  of  different 
authors,  effusions  of  pure  blood  may  occur  at 
the  period  of  birth,  either  outside,  within,  or 
in  the  substance  of  the  cranial  bones ; ad- 
mitting these  observations  to  be  correct  we 
should  have  an  extra-cranial,  an  intra-cranial, 
and  an  interstitial  variety  of  the  affection. 

§ 1.  Extra-Cranial  Cephalhematoma. 

The  effused  blood  may  in  this  variety  be 
contained  between  the  pericranium  and  bone 
(sub-pericranial  c.  Valleix)  ; or  be  external 
to  that  membrane  (extra-pericranial  c.) 

(a.)  Sub-Pericranial. — (Syn.  Abscessus  ca- 
pitis sanguineus  recens  natorum  [Palletta, 
Uieffenbach],  Ecchymoma  capitis  neonat. 
[Carus  Brandan].  Ecchymoma  capitis  neonat. 
cariosum  [Plank].  Ecchymosis  capitis  [Osian- 
der]. Thrombus  neonatorum  [Golis,  Duges].) 
The  majority  of  writers  point  out  the  second 
and  third  days  after  birth  as  the  period  within 
which  the  formation  of  these  tumours  com- 
mences, and  such  is  very  frequently,  but  not 
invariably  the  fact.  Osiander  affirmed  long 
since  that  the  tumour  may  be  occasionally 
detected  before  the  rupture  of  the  membranes. 
Stien  saw  it  developed  one  or  two  hours  after 
labour,  and  Naegele  has  discovered  it  imme- 
diately after  birth.  The  latter  observer  re- 
gards the  pre-existence  of  the  tumour  to  birth 
as  incontestable,  and  ascribes  its  usual  non- 
discovery till  the  second  or  third  day  to  its 
previous  small  size.  M.  Fortin  detected  a 
cephalhsematoma  as  large  as  a pigeon’s  egg 
on  the  left  parietal  before  the  termination 
of  labour.  Of  fifty-three  cephalhaematomata 
observed  by  Burchard  there  were  discovered — 


Before  labour  2 

During,  or  shortly  after  do 24 

The  2nd  day  after  do 4 

The  3rd 15 

The  4th,  5th,  6th,  7th,  10th,  and  11th, 

each  one — 6 

Day  not  noted  2 

The  presumed  tardy  appearance  of  the  tu- 


mour may  in  some  of  these  cases  have  de- 
pended on  careless  examination  of  the  head, 

1 SEtius,  Libror.  Medicinal,  lib.  vi.  init.  t.  i.  fob 
99,  cd.  Venet.  1534.  I).  Valentin.  Ephemcrid.  Nat. 
Curios.  Dec.  II.  Ann.  II.  Obs.  162,  1683. 

2 A Practical  Treatise  on  Wounds,  vol.  i.  p.  322  ; 
Norwich,  1767. 


but  this  cannot  have  been  the  fact  in  one 
instance  of  co-existence  of  three  cephalhiEma- 
tomata  ; of  these  one  was  discovered  on  the 
right  parietal  immediately  after  birth,  a se- 
cond appeared  on  the  third,  and  the  last  on 
the  fifth  day. 

The  most  usual  seat  of  this  affection  is  the 
posterior  and  superior  part  of  the  right  parie- 
tal ; but  that  it  occurs  on  other  parts  of  the 
skull,  especially  on  the  corresponding  bone  of 
the  left  side,  the  following  table,  in  which  the 
seat  of  sixty  tumours  (fifty-three,  Burchard  ; 
seven,  Valleix)  is  noted,  fully  shows. 

Right  parietal  34  times 

Left  do 20 

Occipital  3 

Frontal  1 

Parietals,  but  not  accurately  1 ^ 

described  J 
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It  is  highly  probable,  however,  as  M.  Valleix 
observes,  that  in  consequence  of  the  tenacity 
with  which  the  pericardium  adheres  to  the 
sutures,  effused  blood  cannot  spread  from  one 
side  of  the  cranium  to  the  other,  and  hence 
that  cephalhaematomata  described  as  seated 
on  both  parietals,  and  unseparated  by  the 
sagittal  suture,  cannot  have  belonged  to  the 
variety  now  under  consideration.  Unger 
affirms  he  has  seen  a cephalhaematoma  on 
the  mastoid  portion  of  the  temporal  bone. 

Though  usually  single,  several  of  these  tu- 
mours sometimes  co-exist  in  the  same  skull, 
as  the  experience  of  Burchard  and  Valleix 
shows.  In  forty-four  infants  there  was  one 
swelling ; in  five  there  were  two  ; in  two 
three  were  discovered.  Similar  facts  have 
also  been  noticed  by  Michaelis,  Paletta,  Nae- 
gele, Zeller,  Krans,  Hiiter,  and  others. 

Their  size  is  influenced  by  their  exact  seat, 
the  mode  of  treatment  to  which  they  arc 
subjected,  and  the  general  health  of  the  infant : 
they  have  been  seen  as  small  as  nuts,  and  so 
large  as  to  cover  the  entire  parietal  bone. 
Their  form,  too,  according  to  the  observations 
of  Burchard,  depends  on  their  position.  Those 
on  the  parietals  affect  an  oval  shape,  they  are 
confined  to  the  upper  part  of  that  bone,  and 
very  rarely  extend  over  the  parietal  protube- 
rance (Burchard  says  never,  but  the  expe- 
rience of  Valleix,  among  others,  is  at  va- 
riance with  this  statement)  ; in  some  instances 
the  sort  of  sinus  caused  in  the  outline  of  the 
tumour  by  the  absence  of  swelling  in  the 
latter  position,  gives  the  whole  a reniform 
shape,  or  that  of  a cornucopia.  The  absence 
of  effusion  over  the  protuberance  depends  on 
the  close  adhesion  of  the  pericranium  in  this 
situation.  Tumours  seated  on  the  occipital 
and  frontal  bones  are  commonly  rounded. 

The  superjacent  integuments  are  commonly 
said  to  present  their  natural  colour  : Feiler 
and  Osiander 1 maintain  the  contrary  ; the 
latter  even  founded  on  the  livid  red  tinge  of 
the  skin  in  this  affection  a ground  of  distinc- 

1 Handb.  der  Entbindingskunst.  bd.  II.  § 268.  Tu- 
bingen, 1830. 
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tion  from  common  caput  succodaneum.  Dr. 
Burchard’s  experience  on  this  point  is  as  fol- 
lows : — 

Colour  whitish,  skin  attenu-  } ■ , 

, , , . ’ . I in  5 cases, 

ated  and  transparent  S 

Scarlet  red  2 

Violet,  blackish,  and  livid  7 

Perfectly  natural 24 

,Not  observed  7 

A yellow  tinge  sometimes  remains,  according 
to  the  same  observer,  for  some  time  on  the 
skin  after  the  total  disappearance  of  swelling. 
In  fifty-one  of  the  tumours  observed  by  him 
the  temperature  of  the  investing  skin  was  as 
nearly  as  possible  the  same  as  that  of  the 
rest  of  the  body  : one  of  those  on  the  occipi- 
tal bone  was,  it  would  appear,  hotter  than  the 
rest  of  the  surface  ; in  another  instance  eleva- 
tion of  temperature  was  ascribed  to  the  treat- 
ment by  the  potential  cautery. 

When  fully  developed  the  tumour  is  tense, 
does  not  pit  on  pressure,  and  is  the  seat  of 
distinct  or  obscure  fluctuation.  According  to 
M.  Valleix  it  is  always  possible,  even  when 
the  swelling  is  extremely  tense,  to  touch  the. 
subjacent  bone  within  the  confines  of  the 
swelling,  by  first  placing  the  finger  on  the 
edge  of  the  latter  and  then  pressing  gradually 
inwards  towards  the  centre.  Strong  pressure 
does  not  in  any  case  produce  either  diminu- 
tion in  the  size  of  the  tumour,  convulsions  or 
other  cerebral  symptoms  ; nor  does  the  infant 
give  any  evidence  of  suffering  pain,  while  it 
is  handled.  It  is  immoveable. 

Naegele  affirms  that  be  detected  pulsation 
twice  in  these  tumours  ; Here  looks  upon  this 
as  a usual  phenomenon  ; but  the  vast  majority 
of  observers  having  altogether  failed  in  satisfy- 
ing themselves  of  its  existence,  doubts  of  its 
ever  occurring  began  to  be  entertained.  Re- 
cently, however,  Dr.  Burchard  has  announced 
his  having,  in  company  with  several  persons, 
discovered  pulsation  in  two  cases.  In  both 
of  these  instances  an  intra-eranial  cephalhse- 
matoma  co-existed  with  the  sub-pericranial, 
and  a wide  perforation  of  the  bone  formed  a 
free  communication  between  the  two  collec- 
tions of  blood.  Dr.  Burchard  is  inclined  to 
believe  on  the  evidence  of  these  cases  that 
pulsation  is  indicative  of  the  co-existence  of 
these  two  varieties  of  blood-swelling,  an  opi- 
nion which  renders  intelligible  both  the  me- 
chanism by  which  it  is  produced  and  the 
rarity  with  which  it  has  been  observed.  He 
has  not  stated  whether  the  pulsation  was 
synchronous  with  that  of  the  arteries  ; but  re- 
marks that  it  was  more  distinctly  felt  when 
the  infant  cried  out. 

Among  the  most  important  signs  of  these 
tumours  is  a hard,  elevated,  rough,  in  some 
cases  denticulated  prominence  surrounding 
them  wholly  or  partially  at  the  base, — whence 
the  impression  of  a deficiency  of  the  cranium 
immediately  within  the  circumference  of  the 
swelling  is  conveyed  to  the  finger  on  examina- 
tion. The  constant  existence  of  this  promi- 
“iience  has  been  made  a subject  of  warm  dis- 
pute. Michaclis  contended  that  it  is  present 
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from  the  commencement  of  the  grow  th  of  the 
tumour  and  pathognomonic  of  it, — an  opinion 
which,  as  W'e  shall  presently  see,  is  a necessary 
consequence  of  his  theory  respecting  the  na- 
ture of  the  disease.  On  the  other  hand 
Naegele,  Zeller,  and  More,  w'hose  narrations 
are  marked  by  care  and  precision,  make  no 
mention  of  this  prominence  as  occurring  at 
the  outset  of  the  formation  of  the  tumour ; 
and  Naegele  refers  to  a certain  number  of 
borrowed  cases  (in  those  observed  by  himself 
it  always  existed)  in  order  to  prove  that  even 
when  in  its  stage  of  full  development,  the 
character  in  question  is  not  invariably  dis- 
coverable. Stein  affirmed  that  it  is  often 
absent,  and  Busch,  denying  its  presence  in 
toto,  regards  those  who  describe  it  as  labour- 
ing under  an  “ optical  illusion.”  This  dis- 
crepancy of  opinion  has  been  well  and  sim- 
ply accounted  for  by  M.  Valleix.  In  an  infant 
examined  about  twenty-four  hours  after  the 
first  detection  of  a tumour  on  the  head,  this 
observer  found  a cephalhaematoma  possessing 
all  the  usual  characters  except  the  prominent 
rim.  The  following  day  the  tumour  had  in- 
creased in  size,  and  a prominence  of  about  a 
line  high  and  a line  and  a half  broad  was  now 
detected  corresponding  to  the  lower  and  an- 
terior borders  of  the  parietal  bone.  Zeller 
himself  relates  (though  the  importance  of 
the  fact  escaped  him)  that  Wigand,  having 
watched  the  growth  of  two  cephalluemato- 
mata  for  a day.  ascertained  that  at  the  end  of 
that  time  only  did  the  prominence  begin  toform. 
In  M.  Fortin’s,  already  referred  to,  it  was  not 
to  be  found  at  birth,  but  was  distinctly  percept- 
ible two  days  after.  Wokurka,  in  alluding 
to  Stein’s  opinion  that  the  bony  ridge  is  often 
wanting,  asserts,  like  Valleix,  that  this  is  Only 
true  of  tumours  examined  almost  immediately 
after  formation.  Again,  in  some  of  the  cases 
adduced  to  prove  the  absence  of  this  elevated 
rim,  the  tumour  had  been  opened  by  incision 
immediately  on  its  appearance,  and  its  further 
evolution  thereby  interfered  with.  In  fine  its 
production  seems  a constant  occurrence  when 
time  is  allowed  for  the  process. 

Palletta  believed  that  these  tumours  go  on 
increasing  in  size  indefinitely  unless  opened 
by  the  surgeon,  a notion  of  which  general  ex- 
perience has  proved  the  inaccuracy.  Far  from 
this,  they  sometimes  acquire  their  full  size  in 
a few  hours.  According  to  M.  Valleix  it  is 
not  uncommon  to  find  them  increase  for  a day 
or  two  ; after  the  formation  of  the  elevated 
margin,  they  undergo  no  change  until  they 
commence  to  diminish  in  bulk.  Burchard  de- 
scribes three  distinct  phases  ; — that  of  growth, 
which  lasts  seven  days ; that  of  quiescence, 
from  seven  to  twenty-one ; of  decrease,  which 
is  not  complete  till  the  seventh  or  ninth  week. 

Anatomical  characters. — Before  describing 
these, it  will  be  well  briefly  to  notice  the  condi- 
tion of  the  bones  of  the  cranium  at  the  period 
of  life  to  which  the  affection  is  peculiar.  The 
pericranium  in  new-born  infants  adheres  very 
slightly  to  the  bones,  except  in  the  immediate 
vicinity  of  the  sutures  and  fontanelles  ; and 
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the  interspace  between  this  membrane  and 
the  osseous  surface,  except  over  the  protube- 
rances, is  filled  with  cellular  tissue  of  soft, 
reddish,  and  almost  mucous  appearance,  in 
which  a multitude  of  vessels  ramify  after 
emerging  from  the  bones.  The  arrangement 
of  the  fibres  of  the  latter  is  distinctly  radiated, 
a fact  traced  by  Haller  to  the  mode  in  which 
the  vessels  diverge  from  the  centre  of  ossifi- 
cation to  the  periphery  of  the  bone.  Thus 
constituted,  the  bones  form  a spongy  sub- 
stance, saturated  with  blood,  in  such  manner, 
that  if  either  face  be  pressed  upon  after  the 
removal  of  their  investing  membranes,  blood 
oozes  forth  from  the  other; — so  free  is  the 
communication,  that  if  water  be  forcibly  in- 
jected by  the  aorta  or  carotid,  this  pours  forth 
in  abundance  on  the,external  surface,  provided 
the  pericranium  have  been  removed.  In  ex- 
amining this  point  M.  Valleix  affirms  he  ascer- 
tained “ that  the  internal  table  of  the  cranial 
bones  is  formed  first;  that  numerous  vessels, 
ramifying  on  its  surface,  and  constituting  a 
rudimentary  diploe,  next  deposit  a multitude 
of  osseous  fibres,  and,  finally , that  at  a later 
period  a layer  of  compact  tissue — the  external 
table — is  produced  ; thus  there  are  three  dis- 
tinct stages  in  cranial  ossification.  At  birth 
the  parietal  prominences  alone,  traversed  as 
they  are  by  the  majority  of  the  nutritious  ves- 
sels, have  reached  the  final  stage.  And  it  is 
not  a little  remarkable,  that  those  very  parts  of 
the  bone,  when  at  a later  period  both  tables 
unite  into  one,  and  all  trace  of  diploe  is  lost, 
are  the  only  ones  that  at  birth  consist  of  two 
distinct  tables  separated  by  true  diploe.  For 
the  first  fifteen  days  of  life,  or  in  many  in- 
stances for  a much  longer  time,  the  bones 
reach  the  second  stage  only  of  ossification,  ex- 
cept at  the  parietal  prominences  : they  have 
a well-formed  internal  table,  and  a vascular 
diploe,  but  no  external  table.”  The  easy  ex- 
prcssibility  of  blood  from  the  cranial  bones  at 
birth  may  be  ascertained  ; respecting  the  ab- 
sence of  the  external  table  we  cannot  alto- 
gether coincide  with  this  author.  In  the  skulls 
we  have  examined  for  the  purpose,  by  section 
and  otherwise,  both  tables  were  distinctly 
visible  ; nevertheless  the  spongy  tissue  was 
sufficiently  exposed  between  the  radiated 
fibres  of  the  external  table,  to  justify  us  in 
regarding  this  in  a very  imperfect  state  of 
development. 

We  may  now  consider  the  state  of  these 
parts  in  infants  affected  with  cephalhaematorna. 
The  condition  of  the  integuments  has  already 
been  described.  M.  Valleix  always  found 
the  fascia  in  the  natural  state.  The  peri- 
cranium, though  invariably  thickened,  is  said 
by  this  observer  to  retain  its  usual  semi-trans- 
parency, and  presents  a smooth  polished  sur- 
face, resembling  that  of  a serous  membrane, 
on  the  side  next  the  effused  blood.  In  some 
instances  observed  by  Chelius  and  others,  it 
appears  to  have  been  partially  ossified  ; it  ad- 
heres firmly  to  the  upper  edge  and  outer  sur- 
face of  the  elevated  rim  already  alluded  to,  so 
firmly,  that  occasionally  (Burchard)  the  latter 


may  be  torn  away  in  part  during  the  removal 
of  the  former.  Outside  the  upper  edge  of  the 
elevated  rim,  the  inner  surface  of  the  peri- 
cranium presents  the  natural  rough  appearance 
from  adhering  shreds  of  cellular  tissue,  as  well 
as  its  other  normal  properties. 

Connected  with  the  internal  surface  of  the 
pericranium,  and  between  it  and  the  effused 
blood,  is  found  an  adventitious  membrane, 
which,  by  careful  dissection,  may  be  traced 
over  the  surface  of  the  bone,  and  found  to 
form  a sort  of  capsular  investment  for  the 
blood.  The  aspect  of  this  membrane  varies 
from  that  of  a merely  gelatinous  matter  to 
that  of  condensed  cellular  or  serous  tissue, 
resembling  precisely,  when  of  the  latter  species, 
the  pseudo-serous  membrane  produced  round 
the  blood  in  aneurismal  sacs,  and  that  effused 
into  the  cavity  of  the  arachnoid,  for  example, 
as  shown  by  Bizot1  and  Bondet2. 

The  condition  of  the  portion  of  bone  under- 
neath the  tumour  has  been  very  differently 
described  by  different  authors.  Michaelis  was 
of  opinion  that  the  effusion  is  always  connected 
with  caries  of  the  bone,  whereby  the  outer 
table  is  destroyed  within  the  limits  of  the 
tumour,  and  the  diploe  laid  bare.  Palletta 
also  maintained  that  a “ certain  part  of  the 
external  table  of  the  cranium  is  deficient,” 
but  does  not  express  any  distinct  opinion  upon 
the  cause  of  such  deficiency.  Naegele  and 
Zeller,  on  the  other  hand,  affirm  that  unless 
the  discharge  of  the  contents  of  the  tumour 
be  delayed  till  a very  late  period,  the  bone  is 
found  to  be  healthy ; and  in  proof  of  the  fact 
adduces  several  cases  in  which,  after  incision 
of  the  tumour,  the  surface  of  the  subjacent 
bone  was  felt  to  be  smooth  and  polished.  The 
notion  of  Michaelis  and  Palletta  cannot  be 
maintained  ; the  latter  seems,  indeed,  to  have 
refuted  himself  by  describing  a white  gelati- 
nous membrane  on  the  surface  of  the  bone  ; 
for,  as  M.  Valleix  has  remarked,  such  an  ap- 
pearance is  never  observed  on  carious  or 
necrosed  surfaces.  According  to  this  patholo- 
gist, the  bone,  if  the  tumour  be  opened  early, 
is  found  in  the  condition  already  described  as 
appertaining  to  health  ; if  at  an  advanced  period, 
the  surface  is  rendered  rough  by  the  progress 
of  ossification  of  the  external  table.  The  smooth 
and  polished  feel  described  by  Naegele,  ho 
plausibly  refers  to  the  adventitious  membrane 
already  spoken  of : the  meaning  of  the  term 
healthy,  as  used  in  the  present  instance  by 
these  two  observers,  of  course  widely  varies. 

Burchard,  on  the  other  hand,  maintains  that 
the  bone  is  invariably  diseased ; and  there  can 
be  no  doubt  that  in  five  out  of  nine  cases  ex- 
amined by  him  after  death,  there  was  either 
rounded  perforation  or  fissure  of'  the  bone ; 
and  although  the  precise  period  of  occurrence 
and  mechanism  of  this  perforation  has  not 
yet  been  ascertained,  it  seems  probable  that  a 
diseased  condition  of  the  bone,  whether  pre- 
ceding or  following  the  effusion  of  blood,  must 

1 Mem.  do  ];i  Soc.  Med.  <T Observation,  t.  i. 

2 Meinoire  sur  1'Hemorrbagic  dcs  Meninges,  1839. 
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have  something  to  do  with  it : Burchard  him- 
self suggests  that  it  may  have  been  in  his 
cases,  as  often  occurs  in  the  situation  of  the 
parietal  bones, an  abnormal  congenital  foramen, 
known  in  Germany  as  Osiander’s  fontanelles. 
These  cases  are,  however,  exceptional  ones, 
nor  can  any  general  inference  respecting  the 
state  of  the  bone,  where  no  perforation  has 
occurred,  be  drawn  from  them.  Burchard 
further  states  his  having  ascertained  by  micros- 
copical examination,  conducted  with  Prof. 
Perkinje,  that  the  medullary  canaliculi  of 
the  bone  are  dilated,  and  the  osseous  fibri's 
swollen. 

The  state  of  the  internal  surface  of  the  bone 
requires  more  examination  than  has  yet  been 
given  it.  Burchard  says  it  presents  an  abnormal 
aspect, — that  it  is  even  in  some  instances  de- 
stroyed ; M.  Valleix,  that  it  is  invariably 
healthy  : the  former  most  probably  refers  to 
cases  of  co-existing  internal  cephalhsematoma ; 
the  latter  seems  to  express  an  a priori 
opinion. 

The  sensation  of  an  elevated  and  hardened 
rim,  experienced  in  examining  the  edges  of 
these  tumours,  and  supposed  by  Michaelis 
to  be  caused  by  the  deficiency  of  the  external 
table,  is  found  to  be  produced  by  a distinct 
bony  ridge,  of  adventitious  growth,  in  the  ma- 
jority of  cases  surrounding  the  entire  of  the 
effusion  ; in  others,  wanting  in  the  vicinity  of 
the  sutures.  This  production  is  evidently  un- 
connected with  the  subjacent  bone  as  respects 
its  cause, — in  other  words,  is  not  a mere 
thickening  of  some  portion  of  this,  for  it  may 
be  easily  detached  therefrom  either  with  the 
finger  or  a scalpel,  and  the  bone  is  found  to 
exhibit  its  natural  convexity  underneath.  Its 
vertical  section  is  triangular ; its  inner  face 
generally  perpendicular  to  the  surface  of  the 
cranium,  the  external  sloped  oft';  its  height, 
varying  in  different  points,  rarely  exceeds  a 
line  and  a half  (Fr.),  and  its  dimensions  are 
not  proportional  to  the  bulk  of  the  swelling. 
Its  structure  varies,  but  it  seems  usually  to  be 
composed  of  a friable  material,  produced  by 
the  union  of  osseous  granules  and  a reddish 
liquid,  covered  with  a thin  stratum  of  compact 
substance.  It  does  not  cause  any  visible  ele- 
vation of  the  border  of  the  tumour  before 
the  removal  of  the  integuments.  This  de- 
scription is  borrowed  from  the  work  of  M. 
Valleix. 

M.  Valleix  never  discovered  any  laesion  in 
the  vascular  system  of  the  skull  outside  the 
limits  of  the  effusion,  and  was  informed  by 
Dieft'enbach  that  he  had  frequently  injected 
the  vessels  in  indubitable  cases  of  cephalhas- 
matoma  without  finding  them  torn.  Dr. 
Burchard  asserts  that  they  always  present  a 
peculiar  morbid  aspect  proper  to  the  affec- 
tion ; this,  however,  he  has  not  attempted  to 
describe. 

The  contents  of  the  tumour  vary  in  quantity 
and  quality.  It  has  been  found  to  contain  so 
little  as  a scruple,  and  so  much  as  upwards  of 
seven  ounces  of  blood.  The  latter  is  either 
fluid,  coagulated,  or  “ gelatino-fibrous,”  as 


observed  by  Burchard,  who  ascertained 
that,  as  might  have  been  expected,  its 
condition  depended  on  the  length  of  time 
it  had  been  effused.  When  an  incision 
was  practised  early,  florid,  arterial-looking 
blood  escaped,  and  a new  accumulation,  of 
which  the  materials  sometimes  coagulated  in 
twenty-four  hours,  followed  : the  viscidity  of 
the  fluid  was  proportional  to  the  tardiness  of 
incision.  In  the  cases  examined  after  death 
the  blood  was  described  to  have  been  in  great 
part  absorbed,  and  the  remainder  reduced  to 
a plastic  gelatinous  mass,  or  transformed  into 
“ bony  ” substance.  The  fluid  is  inodorous. 

We  have  seen  that  sub-pericranial  may  be 
complicated  with  intra-cranial  cephalhaema- 
toma ; and  it  is  not  very  uncommon  to  find 
scalp  swellings  (sero-sanguineous  oedema)  co- 
existing with  it.  Twelve  of  Burchard’s  forty- 
five  patients  presented  this  combination ; in 
two  instances  the  oedematous  swelling  was 
double,  in  nine  seated  on  the  same  parietal  as  the 
cephalhffimatoma,  in  five  on  the  opposite  one ; 
in  several  cases  the  effusion  of  blood  did  not 
take  place  until  the  oedema  had  disappeared, 
in  some  both  occurred  simultaneously. 

The  contradictory  opinions  held  on  the 
anatomical  condition  of  the  parts  in  this  affec- 
tion leads  us  to  expect  anything  but  harmony 
on  the  subject,  or  its  causes  and  mechanism. 
Numerous  observers  contend  that  it  is  caused 
by  violence  directly  applied  to  the  part  during 
protracted  labour,  either  from  impaction 
(Feiler),  or  pressure  against  the  sides  of 
the  pelvis  (C.  C.  Klein);  or  from  contusion 
with  the  forceps,  &c.  (F.  B.  Osiander.)  But 
these  practitioners,  and  others  who  have 
adopted  very  similar  notions,  have  doubtless 
confounded  the  affection,  which  we  now  de- 
scribe, with  common  oedematous  scalp-swell- 
ings ; for  accurate  observation  has  proved  that 
it  occurs  most  frequently  after  easy  labour, 
during  which  the  head  has  not  undergone  any 
notable  pressure.  Not  a single  one  of  Naegele’s 
cases  occurred  after  laborious  parturition  ; 
Meissner,  Hiiter,  and  Valleix  have  observed 
it  in  infants  extracted  by  the  feet  ; it  has  been 
found  in  the  second  born  of  twins  presenting 
the  breech  ; and  we  have  seen  how  frequently 
its  existence  has  been  ascertained  before  or 
immediately  after  the  rupture  of  the  mem- 
branes. Hence  the  opinion  referring  the 
affection  to  severe  pressure  or  contusion  is 
untenable.  Michaelis  ascribes  the  effusion  to 
the  exposure  of  the  diploe  resulting  from  the 
carious  destruction  of  the  external  table  ; of 
this  opinion  we  have  already  seen  the  error. 
Naegele  vaguely  refers  the  rupture  of  vessels 
to  abnormal  development  of  the  bone  ; Meiss- 
ner and  Neumann  to  displacement  or  riding 
of  the  bones  of  the  scalp  during  labour ; 
Brandau  to  a congenital  relaxed  state  of  the 
vessels  of  the  head  ; Stein  fancies  the  disease 
produced  by  an  abnormal  disposition  of  the 
vessels ; Siebold  by  a state  of  the  vascular 
system  of  the  bone  analogous  to  the  aneurism 
by  anastomosis  of  the  soft  parts.  All  fliesc 
notions  are  cither  clearly  shown  to  be  incor- 


CEPHALHEMATOMA. 


759 


rect  by  the  previous  description,  or  at  the 
best  insignificant  and  hypothetical.  Busch 
having  observed  a large  blood-tumour  on  the 
occiput  of  a child  delivered  with  the  forceps, 
which  communicated  with  the  sinuses,  deduced 
a general  theory  of  the  disease  from  this  ex- 
ample of  a totally  different  affection  *. 

Dzondi  believes  the  proximate  cause  of  the 
affection  to  consist  in  imperfect  development 
of  a part  of  the  parietal  bone,  the  diploe  of 
which  is  at  the  time  of  birth  uncovered  by  an 
external  table.  The  delicate  vessels  of  the 
diploe  are  burst,  he  supposes,  by  the  forcible 
rush  of  blood  to  the  head,  consequent  on  the 
action  of  the  uterus,  or  of  pressure  against  the 
sides  of  the  pelvis.  The  imperfect  develop- 
ment of  the  bone  in  the  affected  part  he  attri- 
butes to  the  continuous  pressure  of  the  pro- 
montory of  the  sacrum  on  the  head,  and  espe- 
cially on  either  parietal  bone. 

M.  Paul  Dubois  considers  that  from  the 
extreme  facility  with  which  blood  may  be  ex- 
pressed from  the  infant  cranium  after  the 
separation  of  its  investing  membranes,  such 
separation,  if  it  occur  during  life,  must  lead  to 
the  formation  of  cephalhsematoma,  and  hence 
that  the  causes  of  the  former  are  the  true 
problem.  These,  he  maintains,  may  be  of 
various  kinds,  either,  for  example,  unnaturally 
lax  union  of  the  pericranium  and  bone,  violence 
down  to  the  head,  or  disease  of  the  osseous 
tissue  itself. 

In  examining  the  skulls  of  new-born  infants, 
M.  Valleix  was  struck  with  the  almost  invari- 
able appearance  of  an  ecchymosis  between  the 
bones  and  pericranium  of  the  upper  part  of 
the  head,  commonly  most  extensive  on  the 
right  parietal : the  cellular  tissue  in  which 
the  infiltration  of  blood  existed,  was  usually 
fragile,  thickened,  and  granular,  in  some  rare 
cases  ruptured,  and  in  consequence  of  this, 
blood  effused  in  a thin  layer.  Judging  from 
its  oval  form,  as  well  as  from  its  precise  situa- 
tion on  the  skull,  that  it  could  not  be  pro- 
duced by  pressure  against  a resisting  surface, 
such  as  the  walls  of  the  pelvis,  this  observer 
infers  that  it  arises  from  circular  constriction 
in  the  centre  of  the  passages,  and  that  the 
agent  of  this  constriction  must  be  the  neck  of 
the  uterus.  The  usual  greater  size  of  the 
ecchymosis  on  the  right  parietal,  he  attempts 
to  explain  by  the  fact  that  when  the  head  is 
at  the  inlet,  the  chin  is  turned  towards  either 
shoulder,  and  a certain  degree  of  obliquity 
thus  given  to  the  position  of  the  head,  which 
causes  one  of  its  sides  to  present  before  the 
other  ; now  it  is  well  known  that  the  right 
parietal  is  that  which  most  usually  passes  the 
cervix  first.  Such  being  the  mode  of  origin 
of  the  ecchymosis,  that  of  cephalhematoma 
must,  according  to  this  author,  be  admitted  to 
be  the  same,  only  occurring  in  a more  intense 
form  ; because  the  gradual  passage  is  trace- 
able, in  different  heads,  from  simple  red  tint 

1 A case  closely  similar  to  that  of  Busch  has  been 
related  by  Flint,  New  England  Journal  of  Medicine, 
vol.  ix.  p.  112.  lb-20. 


of  the  part  to  evident  infiltration  of  blood, 
destruction  of  tissue  with  effusion,  and  finally 
tuberiform  accumulation  of  the  same  fluid,  or 
true  cephalhaematoma.  This  theory  cannot  be 
said  to  be  shaken  by  the  occurrence  of  the 
tumour  in  cases  of  “ easy  labour,”  but  it  is 
difficult  to  understand  how  the  cervix  can 
have  exercised  material  pressure  on  the  skull 
of  the  second  born  of  twins,  extracted  by  the 
feet,  or  before  the  rupture  of  the  membranes ; 
and  yet,  as  we  have  seen,  the  tumour  has 
been  discovered  under  both  these  circum- 
stances by  competent  observers.  Again,  ac- 
cording to  this  theory,  the  pre-disposing  and 
exciting  causes  of  the  effusion  are  present  in 
every  infant  at  birth,  yet,  as  we  shall  show 
from  statistical  documents,  scarcely  more  than 
one  in  a hundred  infants  are  subjects  of  the 
affection  : M.  Valleix  urges,  in  reply,  that 
its  incipient  stage  is  incomparably  more  fre- 
quent, and  that  the  most  favourable  cases  for 
the  production  of  the  tumour  are  those  in 
which  a large  portion  of  the  parietal  presents 
at  the  cervix,  an  occurrence  which  is  suffi- 
ciently rare.  But  on  the  other  hand,  as  the 
reader  will  perceive,  were  M.  Valleix’s  doc- 
trine correct,  the  tumour  should  always  exist 
on  the  parietal  bone  first  extruded  through 
the  cervix  uteri ; now  the  following  facts 
from  Dr.  Burchard’s  practice,  which  are  ren- 
dered particularly  valuable  from  their  not 
having  been  stated  in  reference  to  any  theory, 
show-  that  this  is  far  from  being  the  case.  In 
twenty  of  his  cases  of  vertex  presentation,  the 
cephalhaematoma  existed  on  the  parietal  next 
the  symphysis  pubis  ; in  fifteen,  on  the  con- 
trary, the  swelling  was  seated  not  on  the  pre- 
senting parietal,  but  on  that  next  the  promon- 
tory of  the  sacrum. 

On  the  whole  it  appears  that  the  effusion 
mediately  depends  on  imperfect  development 
of  the  external  table  of  the  bones,  and  lax 
adhesion  of  the  pericranium  ; immediately 
upon  any  causes  affecting  a separation  between 
the  latter  and  the  bony  surface  of  these,  cir- 
cular constriction  of  the  cervix  uteri  is  pro- 
bably the  most  frequent,  but  certainly  not  the 
sole,  as  indeed  M.  Valleix  himself  allows  may 
be  the  fact.  Respecting  the  state  of  the  bone 
itself  and  the  influence  of  this  on  the  effusion, 
it  will  be  observed  that  there  is  the  evidence 
of  these  authors  in  favour  of  the  absence  of 
the  external  table  ; that  of  Michaelis,  who 
conceives  it  due  to  local  caries  ; of  Dzondi, 
who  ascribes  it  to  local  abnormal  suspension 
of  development  from  pressure  ; of  Valleix, 
who  maintains  such  imperfection  the  natural 
condition  at  this  period  of  existence.  That  it 
is  wanting  in,  at  least,  some  cases  of  cephalhe- 
matoma is  more  than  probable,  but  this  may 
be  accounted  for  in  various  ways  ; it  is  not 
impossible  that  in  cases  pre-existing  to  birth 
the  collection  of  blood  may  have  really  formed 
in  diploe  and  destroyed  the  ill-formed  outer 
table  by  pressure  ; were  this  the  fact,  sub- 
pericranial  would  be  only  an  advanced  stage 
of  interstitial  cephalhaematoma. 

Dr.  Burchard  examined  certain  particulars 
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in  the  condition  of  the  mothers  of  his  patients: 
they  were  of  various  ages,  as  the  following 
table  shows  : — 

9 were  from  set.  16  to  20 


22  20  ...  25 

4 25  ...  30 

2 30  ...  35 

5 40  ...  45 

3 age  not  stated. 


Twenty-nine  of  these  women  were  confined 
for  the  first  time,  eight  for  the  second,  four 
for  the  third,  eighth,  twelfth,  and  fourteenth 
times.  This  prevalence  of  primiparous  women 
among  the  mothers  of  cephalhaematomatous 
children,  a circumstance  already  noticed  by 
Busch,  d’Outrepont,  and  E.  von  Siebold, 
would  be  of  consequence,  were  it  not  that  the 
Lying-in- Hospital  at  Breslau,  where  Burchard 
observed,  is  chiefly  devoted  to  the  reception 
of  women  pregnant  with  their  first  child. 

The  comparatively  greater  frequency  of  the 
affection  in  male  infants  is  exceedingly  re- 
markable : of  forty-three  of  Dr.  Burchard’s 
patients  thirty-four  are  boys,  nine  girls. 
Twenty  of  these  came  into  the  world  in  per- 
fect health  ; sixteen  were  either  born,  or  soon 
after  became  affected,  with  “ icterus  neonato- 
rum two  had  several  attacks  of  cerebral 
congestion  before  the  tumour  was  opened, 
&e. 

Diagnosis. — Among  the  affections  for  which 
this  form  of  cephalhsematoma  is  liable  to  be 
mistaken  is  congenital  encephalocele.  The 
points  of  distinction  between  them  are  never- 
theless, as  may  be  gathered  from  the  sub- 
joined enumeration,  numerous  and  clearly  de- 
fined. 


Sub-pericranical  Cephal- 
hematoma. 

Is  the  scat  of  fluctua- 
tion. 

Is  perfectly  indolent. 


Pressure  produces  no 
cerebral  symptoms. 


Nor  does  it  change  the 
size  of  the  swelling. 


The  investing  skin  and 
hair  arc  in  the  natural 
state. 

Is  never  seated  on  the 
sutures. 

Is  tense  and  hard. 

Pulsation  is  extremely 
rare. 

Is  uninfluenced  by  the 
respiratory  movements. 

Apparent  perforation, 
caused  by  the  elevated 
bony  ridge. 

Is  never  pedunculated. 


Hernia  of  the  Brain. 

There  is  no  fluctuation, 
unless  water  be  contained 
in  the  hernia. 

Is  occasionally  the  scat 
of  pain,  especially  under 
pressure. 

When  large,  cerebral 
symptoms  frequently  arise 
spontaneously  ; these  are 
greatly  increased  by  pres- 
sure. 

Pressure  diminishes  its 
bulk,  which  it  reacquires 
when  the  pressure  is  re- 
moved. 

The  skin  is  thinner  than 
natural,  and  without  hair. 

In  the  vast  majority  of 
cases  is  seated  on  the  su- 
tures or  fontanels. 

Is  clastic  and  soft. 

Pulsation  is  an  ordinary 
symptom. 

Swells  during  expira- 
tion, and  sinks  during  in- 
spiration. 

Real  opening  in  the 
skull,  either  between  the 
sutures  or  through  the  sub- 
stance of  the  bones. 

Inclines  to  the  pedun- 
culated shape,  which  is 
often  very  marked. 


It  seems  hardly  possible  to  confound  this 


affection  with  ordinary  hydrocephalus  ; a sub- 
fascial aqueous  cyst,  spoken  of  in  Zeller’s 
Thesis,  might  be  distinguished  by  the  absence 
of  the  bony  elevated  rim.  Erectile  tumours 
of  the  scalp  are  soft,  spongy,  easily  depres- 
sible,  lessened  in  size  bv  pressure,  recovering 
their  former  dimensions  by  successive  in- 
fluxes of  blood,  expand  when  the  infant  cries 
or  coughs,  are  of  a bluish-violet  tint,  have  no 
prominent  elevated  border,  and  are  not  the 
seat  of  fluctuation ; — the  characters  of  cephal- 
hematoma are  in  all  respects  the  reverse. — 
Encysted  tumours  of  the  scalp  are  distin- 
guishable by  their  being  moveable,  and  by 
the  absence  of  the  elevated  margin.  Per- 
forating cancer  of  the  meninges  is  reducible, 
is  not  surrounded  with  a raised  rim,  and  is 
otherwise  specially  characterised.  (See  Can- 
cer.) Collections  of  pus  under  the  peri- 
cranium, which  may  possess  almost  every 
external  character  of  cephalhsematoma,  even 
to  the  presence  of  an  elevated  and  indurated 
margin,  M..  Valleix  presumes  might  be  dis- 
tinguished therefrom  by  the  slow  and  gradual 
formation  of  the  tumour,  the  pain  in  the 
part  (?),  and  tenderness  on  pressure,  as  well 
as  inferior  degree  of  hardness  of  the  surround- 
ing prominence,  which,  it  appears,  contains 
no  osseous  matter,  and  is  composed  of  hard- 
ened cellular  tissue. — Common  scalp  swellings 
are  characterised  by  being  almost  invariably 
the  result  of  difficult  labour,  by  being  seated 
on  the  part  descending  first  into  the  cavity  of 
the  pelvis,  by  being  always  single,  indistinctly 
circumscribed,  of  deep  livid  colour,  non-fluc- 
tuating, pitting  on  pressure,  rarely  surrounded 
by  an  annular  prominence,  and  disappearing 
in  from  twelve  to  forty-eight  hours.  The 
distinctive  marks  of  extra-pericranial  cephal- 
haematoma  will  be  presently  stated.  M.  P. 
Dubois  once  met  a combination  of  cedematous 
scalp  swelling,  extra  and  sub-pericranial  ce- 
phalhaematoma  ; under  such  circumstances  an 
accurate  diagnosis  must  be  next  to  impossible. 

Termination. — In  favourable  cases,  when 
the  disease  has  been  left  to  nature,  or  simply 
treated  by  discutient  applications,  the  effused 
blood  is  slowly  absorbed  *,  and  the  process  of 
ossification  proceeds  from  the  bony  eminence 
to  the  centre  of  the  base  : the  period  re- 
quired for  its  completion  varies,  forty  days  do 
not  suffice  for  the  purpose,  as  it  appears  from 
an  observation  by  M.  Valleix.  Even  after 
the  lapse  of  many  months  the  site  of  the 
tumour  may  be  determined  by  the  state  of 
the  bone  : in  an  infant  who  died  at  the  age  of 
twelve  months,  of  chronic  hydrocephalus,  Dr. 
Burchard  found  a sort  of  prominent  cicatrix  of 
the  bone  marking  the  limits  of  the  original 
tumour  ; the  corresponding  diploe  was  thick- 
ened, soft,  and  gorged  with  blood.  In  a case 
examined  two  years  after  birth,  the  parietal 
bone  was  somewhat  more  convex  than  its 
fellow  ; in  an  infant  aged  three  years,  Becker 


1 M.  Gaussail  lias  reported  a singular  ease,  in  which 
the  disappearance  of  a cephalhsematoma  coexisted  with 
attacks  of  epistaxis. 
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found  the  bone  irregularly  depressed  and 
elevated. 

In  unfavourable  cases  the  tumour  occasion- 
ally inflames  and  suppurates  ; but  even  under 
these  circumstances  the  infant,  if  otherwise 
healthy,  may  recover  perfectly.  In  other  in- 
stances the  pressure  of  the  blood  excites  dis- 
ease of  the  bone.  Naegele  relates  the  case  of 
m infant  in  whom  the  incision  of  the  tumour 
,'ave  issue  to  a considerable  quantity  of  pus 
nd  blood.  Sixteen  weeks  after  this,  a la- 
iclla  of  bone  came  away  ; and  the  patient 
dying  with  diarrhoea,  a perforation  an  inch 
md  a half  in  diameter  appeared  in  the  af- 
fected parietal.  Kopp  has  known  perforation 
followed  by  death  ; and  Osiander  considers 
caries  of  the  bone  with  gangrene  of  the  inte- 
guments the  natural  effects  of  the  effusion,  if 
left  to  itself,  and  the  forerunners  of  death. 
The  experience  of  others  proves  this  to  be 
an  exaggerated  estimate  of  its  danger. 

The  opinions  of  writers  on  the  prognosis  of 
this  affection  vary.  Michaelis  pronounces  it 
generally  of  most  dangerous  nature  ; an  opinion 
explained  by  his  theory  of  its  causes.  Golis 
maintains  that,  left  to  itself,  it  is  exempt  from 
danger,  but  that  incision  and  evacuation  of  its 
contents  not  unfrequently  compromise  the 
life  of  the  patient ; while  Hore  thinks  that  it 
invariably  terminates  rapidly  and  favourably, 
provided,  these  very  same  measures  be  pur- 
sued ’.  Such  of  M.  Valleix’s  patients  as  died, 
perished  of  intestinal  disorders  unconnected 
with  the  effusion.  Of  Dr.  Burchard’s  forty- 
five  patients,  twelve  died  at  periods  varying 
from  thirty-six  hours  to  three  years  after 
birth  ; six  of  these  during  the  first  three 
weeks  of  life,  of  whom  four  died  with  trismus 
or  tetanus,  (a  fact  which  will  be  presently 
explained,)  two  in  a state  of  marasmus  : five  of 
the  other  six  fell  victims  to  chronic  hydro- 
cephalus. 

There  can  be  little  doubt  that  the  contra- 
dictory character  of  these  opinions  originates 
in  some  measure  in  imperfect  acquaintance 
with  the  diagnosis  of  the  disease.  Besides 
the  presence  of  intra-cranial  cephalhtematoma 
materially  influences  the  event, — in  five  of 
seven  subjects  who  died  within  nine  weeks 
after  birth  and  were  examined  by  Dr.  Bur- 
chard,  intra-cranial  co-existed  with  the  exter- 
nal effusion. 

A circumstance  which  has  contributed  to 
involve  this  subject  in  obscurity  is  the  rarity 
of  the  affection  ; respecting  its  precise  fre- 
quency however  there  is  considerable  diffe- 
rence "of  opinion.  Naegele  met  with  seven- 
teen cases  only  in  the  course  of  twenty  years’ 
extensive  practice.  M.  Baron,  physician  to 
the  Foundling  Hospital  at  Paris,  believes  that 
it  occurs  once  in  about  500  births,  and  the 
experience  of  M.  Yalleix  at  the  same  institu- 
tion is  to  a similar  effect.  Hore  infers  from 
his  own  observations  that  one  in  every  hun- 
dred infants  labours  under  it ; Strcwe  ex- 
amined 250  infants  born  at  the  Berlin  Hospi- 

’ The  coexistence  of  intra-cranial  effusion  iu  Ildrc’s 
cases  may  account  for  this  opinion. 


tal,  without  detecting  it  once  ; Boepp  calcu- 
lates that  it  occurs  once  in  every  150  births 
at  the  St.  Petersburg  Foundling  Hospital ; 
Dr.  Burchard  discovered  it  in  fj,  of  the  in- 
fants born  at  the  Breslau  Lying-in  Hospital, 
while  the  subjoined  calculations  given  by  this 
author  prove  the  variable  frequency  with 
which  it  exhibits  itself  in  some  other  German 
towns  : — 

Towns. 

Dresden  ... 

Wurzburg 
Marburg... 

Berlin 


No.  of  years. 

Births. 

8 

1972 

13 

1992 

7 

910 

8 

1314 

Cases. 
6 
2 

4 

5 

Whence  we  have  17  cases  in  6188  births,  or 
1 in  364.  Moschuer  and  Kurzak  affirm  that 
the  disease  did  not  present  itself  in  a single 
one  of  18,292  infants  born  from  1789  to  1827 
at  the  Prague  Lying-in  Hospital ; but  defective 
observation  may  here  be  very  fairly  sus- 
pected1. 

Treatment. — The  use  of  discutient  appli- 
cations, incision  of,  or  the  promotion  of  sup- 
puration in,  the  tumour,  are  the  principal 
modes  of  treatment  hitherto  recommended. 

The  discutient,  which  must  be  regarded  as 
little  more  than  an  expectant,  treatment,  has 
been  on  the  whole  the  most  commonly  em- 
ployed : infusions  of  aromatic  plants,  cam- 
phorated spirits  of  wine,  hydrochlorate  of  am- 
monia, common  salt,  alum,  &c.  in  solution, 
being  the  substances  used  for  the  purpose. 
Some  writers  consider  this  mode  of  treatment 
inapplicable  when  the  tumour  is  of  large  size ; 
others,  as  for  example  Gooch,  recommend  a 
trial  of  it  under  all  circumstances,  but  are 
of  opinion,  “ that  when  the  resolvent  treat- 
ment has  produced  no  change  after  a reason- 
able time,  it  will  then  certainly  be  advisable 
to  open  the  tumour,  lest  the  fluid  should  be 
absorbed  in  a putrid  state  or  the  bone  injured 
by  it  this  time  is  fixed  by  Naegele  at  ten  or 
twelve  days.  The  decomposition  of  the  fluid 
is,  as  we  have  seen,  a groundless  fear.  M. 
Yalleix  adopts  this  practice,  but  upon  diffe- 
rent grounds ; he  does  not  apprehend  putrid 
absorption  or  caries,  but  conceives  that  in- 
cision will  facilitate  the  adhesion  of  the  soft 
parts  to  the  bone. 

Moscati,  Palletta,  and  Golis,  treated  these 
tumours  by  exciting  suppuration  ; the  two 
former  employing  the  seton  for  the  purpose, 
the  latter  caustic  potass.  Although  Golis 
quotes  thirty-two  cases  in  favour  of  this  mode 
of  treatment,  it  has  now  no  advocates  ; the 
relation  of  some  of  these  cases  is  far  from 
satisfactory,  while  its  inventor  himself  admits 
it  has  sometimes  produced  fatal  results,  and 
on  several  occasions  serious  inconveniences. 


1 The  frequency  of  the  affection  in  our  own  country 
remains  to  be  decided.  According  to  Goode  not ‘a 
week  elapsed  without  the  admission  of  a case  of  cranial 
blood  swelling  at  the  Foundling  Hospital  (at  Nor- 
wich?); but  common  scalp  swellings  arc  doubtless 
included  in  this  estimate.  Underwood,  falling  into 
the  opposite  error  (iu  which  he  is  tacitly  joined  by  his 
commentators),  doubts  that  the  affection  ever  occurs 
in  England. 
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Incision  of  the  swelling  and  evacuation  of 
its  contents  have  been  very  extensively  prac- 
tised. The  time  and  manner  of  its  perform- 
ance are  variously  determined.  Michaelis 
always  operated  immediately  on  the  appear- 
ance of  the  tumour,  a practice  in  which  he 
was  almost  always  followed  by  Von  Siebold. 
We  have  mentioned  the  opinions  of  Gooch 
and  Naegele  in  regard  of  this  point  ; the 
former  nevertheless  acquaints  us  that  the  sur- 
geons of  the  Foundling  Hospital  were  in  the 
habit  of  opening  the  swelling  at  once,  if  it  ex- 
hibited no  particular  appearance  of  disease  ; 
they  made  an  incision  the  whole  length  of  the 
tumour,  laid  soft  dry  lint  under  the  edges  of 
the  wound  to  facilitate  the  discharge  of  the 
extravasated  blood,  after  having  pressed  out 
as  much  as  they  could  without  bruising  the 
parts,  and  then  applied  a compress  and  easy 
bandage.  Respecting  the  mode  of  opening  the 
tumour,  we  find  Klein  and  Carus  contenting 
themselves  with  puncturing  with  a lancet, 
others  incising  the  tumour  from  one  border  to 
the  other,  and  Levert  recommending  a crucial 
division  : a single  incision  of  moderate  size  is 
decidedly  the  most  advisable.  Siebold  re- 
commends the  scalp  to  be  carefully  shaved 
previously  ; F.  B.  Osiander,  on  the  contrary, 
attaches  much  importance  to  the  preservation 
of  the  hair  on  the  tumour,  believing  that  it 
strengthens  and  protects  the  wound : this  is 
probably  a point  of  little  real  consequence. 
Denudation  of  the  bones  of  the  skull,  as  M. 
Valleix  remarks,  is  by  no  means  dangerous  in 
new-born  infants  ; the  extreme  vitality  of  the 
parts  preserves  them  from  necrosis  and  ex- 
foliation. Should,  however,  such  separation 
of  bone  take  place,  and  suppuration  arise  in 
the  wound,  these  complications  must  be 
managed  on  ordinary  principles.  Simple  as 
this  operation  is,  it  is  not  altogether  devoid  of 
danger  : in  two  cases,  one  of  them  related  by 
Smellie,  the  other  by  M.  Valleix,  death  ensued 
from  the  division  of  some  vessel  or  vessels  of 
the  scalp'.  If  troublesome  haemorrhage  were 
thus  produced,  the  bleeding  vessels  should  be 
looked  for  in  the  lips  of  the  incision  and  tied. 
The  general  pressure  advisable  for  promoting 
the  adhesion  of  the  pericranium  may  be  best 
effected  by  a close  cap  with  a broad  chin- 
band  not  too  tightly  applied. 

Dr.  Burchard’s  experience  supplies  a fair 
estimate  of  the  comparative  excellence  of  the 
different  modes  of  treatment  : with  the  ex- 
ception, perhaps,  of  those  opened  with  the 
knife,  the  tumours  allowed  to  run  their  own 
course  terminated  most  rapidly  and  favourably  : 
unless  where  symptoms  denoting  cerebral 
compression  arise  in  an  infant  labouring  under 
cephalhaematoma,  the  use  of  the  knife  should, 
as  it  appears  to  us,  be  altogether  avoided. 

(6.)  Extra-pericranial. — Laborious  parturi- 
tion,rude  application  oftheforceps&c.theordi- 

1 We  have  been  recently  informed  by  Professor 
Naegele  that  be  once  observed  a similar  case  ; this 
distinguished  practitioner  now  leaves  the  affection 
wholly  to  nature,  contenting  himself  with  using  some 
insignificant  external  applications. 


nary  causes  of  sero-sanguineous  oedema,  some- 
times occasion  rupture  of  one  or  more  vessels 
of  moderate  calibre,  and  consequently  accu- 
mulation of  pure  blood.  The  tumour  thus 
formed  is  evidently  from  its  seat  and  nature 
entitled  to  the  name  cephalhcematorna ; and  as 
the  effusion  has  been  noticed  both  underneath 
and  upon  the  fascia  of  the  scalp, itis  eithers«6or 
super-aponeurotic.  As  this  tumour  is  the  direct 
effect  of  violence,  we  need  not  here  (see  Con- 
tusion, Hematoma)  consider  it  otherwise 
than  in  respect  of  the  diagnosis  between  it 
and  the  species  already  described.  If  the 
effusion  be  recognized  immediately  after  birth, 
the  distinction  is,  according  to  Naegele  and 
P.  Dubois,  easily  made  ; in  fact,  the  extrava- 
sation under  or  upon  the  fascia  almost  always 
takes  place  together  with  or  immediately  after 
the  appearance  of  common  cadematous  swell- 
ing ; the  evidences  of  difficult  labour  are  visi- 
ble in  lividity  of  the  skin,  &c.  ; the  tumour  is 
painful  and  ill-circumscribed,  for  the  blood  is 
at  first  infiltrated  through  the  areola  of  the 
cellular  membrane,  and  not  collected  into  a 
single  mass.  When  the  walls  of  these  areola 
have  been  broken  down  by  the  pressure  of  the 
infiltrated  fluid,  the  distinction  becomes  much 
more  difficult  ; the  blood  then  forms  a tumour, 
more  or  less  accurately  circumscribed,  fluc- 
tuating, and  surrounded  with  an  elevated  bor- 
der ; these  different  characters  are  less  marked, 
it  is  true,  than  in  the  sub-pericranial  affection, 
but  mere  differences  of  degree  will  oftentimes 
not  authorize  a positive  opinion.  Should  the 
effusion  extend  over  a suture,  the  fair  infer- 
ence is,  for  the  reason  already  stated,  that  it  is 
not  sub-pericranial. 

§ 2.  Intra-Cranial  Cephalhematoma. 

The  symptoms  of  intra-cranial,  super-me- 
ningeal (Valleix)  or  internal  (Hore)  cephal- 
hematoma, in  which  the  blood  is  effused  be- 
tween the  dura  mater  and  skull,  are  exemplified 
by  the  following  case  observed  by  Here.  An 
infant,  born  after  a prompt  and  easy  labour, 
remained  after  birth  in  a state  of  stupor,  from 
which  he  was  at  first  roused  with  great  diffi- 
culty, and  eventually  could  not  be  roused  at  all. 
The  pupils  were  much  dilated,  the  infant  did 
not  take  the  breast,  and  died  comatose  on  the 
fourth  day.  A quantity  of  black  coagulated 
blood  appeared  on  the  external  surface  of  the 
right  parietal  bone,  which  was  neither  eroded 
nor  discoloured,  but  the  seat  of  a linear  per- 
foration or  fissure  extending  almost  entirely 
round  the  external  collection  of  blood.  The 
corresponding  part  of  the  dura  mater  was 
separated  from  the  cranium  by  a bloody 
tumour,  about  the  size  of  a pigeon’s  egg,  pro- 
ducing marked  depression  and  pultaceous 
softening  of  the  adjacent  brain.  The  bone 
was  here  very  thin,  its  internal  surface  eroded 
and  apparently  even  partially  destroyed  close 
to  the  sagittal  suture.  Hence  it  appears,  as 
might  have  been  expected,  that  the  symptoms 
of  this  affection  are  those  of  compression  of 
the  brain. 

Internal  is  almost  invariably  accompanied 
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with  sub-pericranial  cephalhsematoma ; such 
was  the  fact  in  the  above  case,  and  in  five  in- 
stances observed  by  Dr.  Burchard,  and  M. 
Baron  has  almost  always  noted  the  coexistence 
of  an  external  tumour.  Professor  Moreau, 
however,  as  is  stated  by  M.  Dubois,  has  met 
with  an  example  of  uncomplicated  super- 
meningeal  effusion,  whence  it  follows  that 
this  cannot  be  regarded  as  a mere  effect  or 
advanced  stage  of  sub-pericranial  cephalhae- 
matoma.  The  size  and  form  of  the  opening 
in  the  bone,  where  such  exists,  are  variable. 
In  some  instances  it  is  a mere  fissure  of  very 
limited  extent ; in  others,  as  we  have  seen,  it 
almost  completely  surrounds  the  external  ac- 
cumulation. In  some  cases  the  bone  is  per- 
forated by  a multitude  of  small  openings  like 
a sieve,  or  a single  foramen  of  considerable 
size  may  be  observed.  In  some  cases  the 
blood  flows  freely  from  one  surface  to  the 
other  through  the  perforation  ; such  may  pro- 
bably, as  already  remarked,  have  been  the 
fact  in  instances  of  external  blood  swelling, 
attended  with  pulsation.  The  corresponding 
part  of  the  dura  mater  appears,  according  to 
the  statement  of  Burchard,  to  be  very  closely 
connected  with  the  bone  at  the  periphery  of 
the  tumour,  and  through  the  medium  of  the 
same  kind  of  adventitious  ossiform  matter, 
described  as  forming  the  prominent  margin  of 
the  sub-pericranial  swelling  : the  separation 
could  not  be  effected  without  the  help  of  a 
knife. 

Whether  the  perforation  of  the  cranium  is 
the  result  of  imperfect  development,  disease, 
or  traumatic  lesion  of  the  bone,  or  of  the  de- 
structive action  of  an  external  effusion,  cannot, 
from  existing  experience,  be  determined  : re- 
lated cases,  however,  show,  according  to  their 
authors,  that  the  two  latter  agencies  have  pro- 
duced it. 

Of  the  causes  of  this  species  of  effusion 
nothing  is  known  ; unless  in  cases  when  it 
appears  to  be  an  effect  of  the  sub-pericranial 
variety. 

The  prognosis  is,  under  all  circumstances, 
most  unfavourable ; communication  with  a 
sub-pericranial  cephalhaematoma,  for  reasons 
to  be  presently  stated,  in  all  probability  les- 
sens the  gravity  of  the  case.  Of  the  fact  of 
absorption  of  the  effused  blood  ever  occurring 
there  is  no  proof  at  present  ; M.  Velpeau 
suggests  that  it  may  become  the  origin  of  a 
“ fungous  tumour  of  the  dura  mater.” 

As  there  are  no  marks  now  known  whereby 
the  cerebral  symptoms  induced  by  this  affection 
may  be  distinguished  satisfactorily,  it  seems 
almost  unnecessary  to  speak  of  its  treatment  ; 
nevertheless,  when  such  symptoms  arise  in 
an  infant  labouring  under  sub-pericranial  ce- 
phalhaematoma, they  may  be  plausibly  ascribed 
to  complication  with  the  intra-cranial  variety. 
Now,  in  this  case  the  practitioner  should 
hasten  to  incise  the  external  swelling,  as,  if  it 
communicate  at  all  freely  with  the  internal, 
the  contents  of  the  latter  may  be  evacuated, 
and  the  brain  relieved  of  pressure  (Valleix). 
The  degree  of  fluidity  of  the  contained  fluid 


will  affect  the  result  of  this  proceeding,  the 
utility  of  which  has  not  been  practically 
tested. 

$ 3.  Interstitial  Cephalhematoma? 

A case  in  which  the  effused  blood  is  alleged 
to  have  been  contained  between  the  two 
plates  of  the  parietal  bone,  separating  these 
in  the  manner  of  the  walls  of  the  frontal 
sinuses,  is  noticed  by  Burchard.  But  the 
description  given  of  the  parts  connected  with 
the  tumour  is  unsatisfactory,  and  it  is  at  least 
possible  that  the  supposed  external  table  may 
have  been  an  ossified  portion  of  pericranium. 
Further  experience  must  be  had  upon  this  as 
upon  almost  all  points  in  the  anatomical  his- 
tory of  the  affection '. 
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on  the  subject. 
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CEPHALOMA.  See  Cancer. 

CEPHALOMETER.  An  instrument  no 
longer  in  use,  which  had  been  proposed  for 
measuring  the  head  of  the  foetus  during  labour. 

CEPHALOTOMY. — (From  Kt<f>a\t),  the 
head,  and  ri/ivuv,  to  cut.)  Syn.  Cephalotomia, 
Lat. ; Cepkalatomie,  Fr. ; Craniotomy.  A term 
used  in  midwifery  to  express  the  removal  of  the 
brain — excerebration  ? of  the  head  of  a child 
impacted  in  the  pelvis. 

Any  of  the  following  conditions  would,  ac- 
cording to  M.  Velpeau,  indicate  the  necessity  of 
having  recourse  to  this  operation.  1st,  When 
the  foetus  is  dead,  and  the  passages  are  too 
narrow  to  admit  of  its  being  removed  either  by 
means  of  the  forceps,  or  by  turning  ; 2nd,  when 
it  is  very  probable  that  the  infant  has  ceased 
to  live,  or  is  upon  the  point  of  death,  and  that, 
in  order  to  remove  it  entire,  it  would  be  ne- 
cessary to  have  recourse  to  the  operation  of 
hysteriotomy  ; 3rd,  when  the  head  alone  re- 
mains in  the  pelvis,  and  the  hand,  the  forceps, 
•and  the  crotchets,  have  failed  to  extract  it. 
It  would  be  useless,  dangerous,  and  should 
not  be  attempted,  even  when  the  fetus  is  dead, 
if  the  small  diameter  of  the  pelvis  is  less  than 
from  eighteen  to  twenty  lines  *.  A variety 
of  instruments  have  been  recommended  by 
different  obstetric  writers  for  performing  the 
operation  of  cephalotomy.  Avicenna  and 
Mauriceau  employed  and  recommended  a cut- 
ting tire-tete,  somewhat  similar  in  shape  to 
the  common  crotchets.  Levret,  Dionis,  Fried, 
and  Ould,  employed  sheathed  perforators. 
Simson  has  extolled  the  annular  scalpel.  The 
scissors  of  De  la  Motte,  as  improved  by  Den- 
man and  Smellie,  has  also  been  much  recom- 
mended. The  double  crotchet  of  M.  Baude- 
locque,  cutting  by  its  concave  edge,  and  the 
cephalotomy  scissors  of  Duges  have  not,  how- 
ever, been  much  approved  of  by  obstetric  ope- 
rators. 

The  steps  of  this  operation  arc  simple  : 
the  patient  should  be  placed  in  the  position 
required  for  the  application  of  the  forceps, 
and  the  rectum,  but,  especially  the  bladder, 
being  properly  emptied,  the  fore-finger  of  one 
hand  is  to  be  placed  on  the  head  of  the  child, 
and  with  the  other  hand  the  perforator  should 
be  conveyed  to  the  spot  on  which  the  finger 
rests.  The  instrument  must  be  carried  cau- 
tiously along  the  finger  as  a director,  in  order 
that  the  vagina  and  os  uteri  may  not  be  injured. 
To  make  sure  of  not  wounding  the  soft  parts 

1 Traite  de  l’Art  des  Accouchcmcns,  vol.  ii.  p.  483. 


in  the  passage  to  the  fetal  head,  M.  Velpeau 
recommends  that  the  instrument  should  be 
sheathed  with  linen  to  within  a few  lines  of 
its  point,  and  the  latter  may  be  covered  with 
a little  ball  of  wax,  as  recommended  by  M. 
Baudelocque.  When  the  vertex  presents,  a 
fontanelle  or  a suture  may  be  chosen  for  the 
insertion  of  the  perforator.  Coutouly  has, 
however,  strongly  insisted,  that  the  center  of 
that  portion  of  the  skull  which  presents  is  the 
proper  place  for  the  application  of  the  per- 
forator, and  adds  that  a more  solid  point  than 
the  fontanelles  should  be  chosen  for  that  pur- 
pose ; but  this  practice  is  not  generally  fol- 
lowed. If  the  os  uteri  is  placed  obliquely,  as 
sometimes  happens  in  cases  of  extreme  defor- 
mity— it  must, previously  tohaving  recourse  to 
the  instrument,  be  gently  brought  into  the 
most  favourable  position.  The  perforator 
being  placed  on  the  head,  the  scalp  is  then  to 
be  pierced,  and  the  point  of  the  instrument 
rests  on  the  bone  through  which  it  is  to  be 
pushed,  either  by  a steady  thrust  or  a boring 
motion.  It  is  to  be  carried  on  till  checked  by 
the  stops.  The  blades  are  then  to  be  opened, 
so  as  to  tear  up  the  cranium;  and  in  order  to 
enlarge  the  opening,  they  may  be  closed  and 
turned  at  right  angles  to  their  former  position, 
and  again  opened  so  as  to  make  a crucial 
aperture.  Some  have  employed  a trephine  in 
place  of  a perforator.  If  the  face  presents,  the 
perforator  should  enter  the  forehead  just  above 
the  nose.  If  the  child  has  been  turned,  the 
instrument  must  be  introduced  behind  the 
ear,  and  the  bones  freely  opened  laterally  and 
upwards.  The  crotchet  is  then  to  be  intro- 
duced, and  obtains  a good  fixture  on  the  base 
of  the  occipital  bone  and  foramen  magnum 
Duges  recommends  the  cerebral  debris,  re- 
maining after  the  operation,  to  be  removed  by 
injections  of  warm-water,  conveyed  into  the 
cranium  by  means  of  a canula2:  but  Burns, 
on  the  other  hand,  thinks  it  hardly  necessary 
to  break  down  the  brain,  and  states,  that  “ if 
part  of  the  cranium  have  entered  the  pelvis, 
some  of  the  brain  may  come  out  with  a squirt 
whenever  the  bones  are  opened,  and  at  all 
times  there  is  more  or  less  haemorrhage  from 
the  cerebral  vessels.”  This  author  questions 
the  propriety  of  allowing  a considerable  time 
to  elapse,  especially  when  the  labour  has  been 
long  protracted,  after  opening  the  head,  before 
we  apply  the  crotchet,  as  advised  by  many 
writers  on  obstetric  surgery.  Neither  does 
he  admit,  with  Dr.  Osborn,  that  the  specific 
number  of  thirty  hours  is  sufficient  to  produce 
such  a degree  of  putrefaction  as  materially  to 
facilitate  the  operation.  The  chief  benefit  of 
delay  is  to  bring  as  much  of  the  cranium  as 
possible  into  the  pelvis.  But  in  obtaining 
this  desideratum  we  should  not  lose  sight  of 
the  exhaustion,  and  even  collapse,  likely  to 
happen  to  the  mother  from  so  long  a con- 
tinuance of  the  pains.  When  the  deformity  is 

1 Sec  Burns’s  Midwifery,  ninth  edition. 

2 Dictionnairc  de  Medecinc  et  de  Cliirurgie  Pra- 
tique, vol.  v. 
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slight,  the  uterine  pains  will  suffice  to  expel 
the  head  after  the  perforator  has  been  used. 
This,  however,  is  a rare  occurrence,  for  in  the 
majority  of  those  unhappy  cases  the  basis  of 
the  skull  remains  either  impacted  in  the  pelvis 
or  above  its  brim,  until  removed  by  artificial 
force.  In  all  such  instances  the  crotchet 
should  be  introduced  through  the  opening  in 
the  cranium,  and  fixed  upon  the  petrous  bone, 
or  such  projection  of  the  sphenoid  bone,  or 
occiput,  as  seems  to  afford  a firm  fixture,  or 
on  the  outside  of  the  base  of  the  skull,  at  the 
pubis.  The  operator  should  then  pull  gently, 
to  try  the  hold  of  the  instrument,  and  if  it  be 
secure,  he  should  draw  in  the  direction  of  the 
axis  of  the  brim  by  cautious  and  repeated 
efforts,  exerting,  at  the  same  time,  as  much 
force  as  may  be  necessary  to  overcome  the 
difficulty.  As  a safeguard  to  the  soft  parts, 
in  case  the  instrument  should  slip,  the  opera- 
tor should  never  omit  to  keep  some  of  the 
fingers  in  the  vagina  and  on  the  infant’s  cra- 
nium. If  the  force  be  cautiously  and  judi- 
ciously directed,  he  will  in  general  feel  the  in- 
strument slipping  or  tearing  the  bone  before 
it  finally  gives  way.  In  extracting  the  head, 
he  should  co-operate  as  much  as  possible  with 
the  pains.  In  performing  the  foregoing  opera- 
tion, the  craniotomy  forceps,  now  used,  is 
considered  safer  than  the  pincers-shaped  ex- 
tractor, and  preferable  to  the  crotchet ; one 
blade  of  this  forceps  goes  within  the  bone  and 
scalp,  and  the  other  without.  Dr.  Davis  re- 
commends a kind  of  bone-nippers,  which  he 
calls  an  ostcotomist ; with  this  instrument  he 
says  he  has  so  broken  the  cranium  as  to  bring 
it  through  a machine  with  an  aperture  of  only 
one  inch  diameter. 

The  force  requisite  to  bring  down  the  base 
of  the  skull,  even  when  the  pelvis  is  barely  so 
small  as  to  prevent  the  application  of  the  for- 
ceps, is  often  much  greater  than  is  required 
in  forceps  cases.  It  is,  therefore,  a mistake 
to  suppose  that  because  the  head  is  opened, 
the  delivery  must  of  necessity  be  easy.  For 
further  particulars  relating  to  this  operation, 
see  the  articles  Crotchet,  Parturition,  and 
Pelvis. 

( Thomas  H.  Burgess. J 

CERATES  (cerata,  from  pi>£,  wax). 
Compositions  of  wax,  oil,  or  lard,  with  or 
without  other  ingredients. 

Cerates  take  their  name  from  the  wax 
which  enters  into  their  composition,  and  to 
which  they  owe  their  consistence,  being  in- 
termediate between  that  of  plaistcrs  and  that 
of  ointments  : though  no  very  definite  rule 
for  this  consistence  is  either  given  or  ob- 
served. 

Cerates  should  be  newly  prepared  or  fre- 
quently renewed,  as  they  arc  apt  to  turn 
rancid  very  soon,  especially  if  there  is  much 
aerated  water  incorporated  with  them,  as 
occurs,  for  instance,  in  the  Ceratum  Galeni  : 
when  rancid  they  acquire  properties  directly 
the  opposite  of  those  which  belong  to  fresh 


cerates.  Simple  and  fresh  cerates,  says  M. 
Guersent,  are  soothing  and  emollient  when 
applied  to  abraded  surfaces.  They  produce 
an  agreeably  refreshing  sensation  when  ap- 
plied to  burned  or  inflamed  parts,  and  pre- 
serve ulcers  and  w'ounds  from  the  contact  of 
the  atmosphere  ,•  they  tend  to  assuage  pain, 
and  prevent  irritating  bodies  from  adhering 
to  wounds,  or  other  broken  surfaces,  and  pro- 
mote the  cicatrization  of  suppurating  sores, 
provided,  however,  that  the  diseased  tissues 
are  not  too  much  relaxed ; for  then,  like 
emollients,  they  increase  the  suppuration,  and 
consequently  retard  the  process  of  cicatriza- 
tion. In  such  instances  they  would  require 
to  be  tonic,  or  astringent. 

Although  simple  cerates  are  in  constant  use 
in  practical  surgery,  they  are  occasionally 
inconvenient,  even  when  not  rancid,  in  con- 
sequence of  producing  pustular  eruptions,  or 
erysipelatous  inflammations,  in  individuals 
whose  skins  are  peculiarly  susceptible  of  irri- 
tation or  of  inflammation.  In  cases  of  this 
kind,  the  cerates  should  be  replaced  by  simple 
mucilaginous  decoctions. 

The  following  are  the  cerates  most  fre- 
quently employed  in  this  country,  and  those 
which  are  recognised  by  the  London  Phar- 
macopoeia. 

Simple  cerate  ( ceratum  simplex  ).  Olive  oil 
four  fluid  ounces,  wax  four  ounces  ; add  the 
oil  to  the  melted  wax,  and  mix  them.  Used 
as  a cooling  dressing,  and  as  a basis  for  more 
active  ingredients. 

Cerate  of  calamine  ( ceratum  calaminee  J.  Ca-- 
lamine  and  wax,  of  each  half  a pound,  olive 
oil  sixteen  fluid  ounces  ; mix  the  oil  with  the 
melted  wax,  then  remove  them  from  the  fire, 
and  when  first  they  begin  to  thicken  add  the 
calamine,  and  stir  constantly  until  they  begin 
to  cool.  This  is  well  known  by  the  name  of 
Turner’s  cerate,  is  used  as  a dressing  to  exco- 
riations and  ulcers,  and  to  burns  after  the 
inflammation  has  subsided. 

Cerate  of  cantharides  ( ceratum  cantharidis  ). 
Cantharides,  rubbed  to  very  fine  powder,  one 
ounce,  spermaceti  cerate  six  ounces ; having 
softened  the  cerate  by  heat,  add  the  flies,  and 
mix  them  together.  Use  : to  promote  the 
discharge  from  blistered  surfaces  ; but  as  it  is 
liable  to  occasion  strangury,  swelling  of  the 
lymphatics,  general  irritation,  &c.  in  some  in- 
dividuals, the  savine  cerate  is  now  pretty 
generally  substituted  for  it. 

Cerate  of  spermaceti  ( ceratum  cetacei  J. 
Spermaceti  two  ounces,  white  wax  eight 
ounces,  olive  oil  a pint  ; add  the  oil  to  the 
spermaceti  and  wax  melted  together,  and  stir 
with  a spatula  until  they  cool. 

This  cerate  is  cooling  and  emollient,  and  is 
applied  to  excoriations,  &c. ; it  may  be  used 
with  advantage  in  all  ulcers,  where  no  stimu- 
lating substance  can  be  applied,  being  ex- 
tremely mild  and  unctuous. 

Compound  cerate  of  mercury  ( ceratum  hy- 
drargyri  composition  J.  Stronger  ointment  of 
mercury,  soap  cerate,  of  each  four  ounces. 
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camphor  one  ounce  ; rub  them  well  together. 
Use  : to  dispel  indolent  tumours. 

Cerate  of  acetate  of  lead  ( ceratum  plumbi 
acetalis ).  Acetate  of  lead,  powdered,  two 
drachms,  white  wax  two  ounces,  olive  oil  eight 
fluid  ounces  ; dissolve  the  wax  in  seven  fluid 
ounces  of  the  oil,  then  to  these  gradually  add 
the  acetate  of  lead,  separately  rubbed  with 
the  remainder  of  the  oil,  and  stir  with  a 
spatula  until  they  unite.  Use  : a cooling 
application  in  cases  of  burns  and  excoriations. 

Compound  cerate  of  lead  ( ceratum  plumbi 
composition ).  Solution  of  diacetate  of  lead 
eight  fluid  ounces,  wax  six  ounces,  olive  oil 
half  a pint,  camphor  half  a drachm  ; mix  the 
melted  wax  with  eight  fluid  ounces  of  the  oil, 
then  remove  them  from  the  fire,  and  when 
first  they  begin  to  thicken,  add  gradually  the 
solution  of  the  diacetate  of  lead,  and  stir  con- 
stantly with  a spatula  until  cool  ; lastly,  mix 
with  these  the  camphor  dissolved  in  the  re- 
mainder of  the  oil.  This  is  commonly  called 
Goulard’s  cerate  ; is  used  for  the  same  pur- 
pose as  the  foregoing.  It  has  also  been 
recommended  in  cases  of  chronic  ophthalmia  of 
the  tarsus,  and  of  the  increased  secretion  of 
tears  peculiar  to  old  age. 

Its  virtues  are  cooling,  desiccative,  resolvent 
against  chronic  rheumatism,  &c.  ; and  is  a 
proper  application  to  superficial  ulcers,  which 
are  inflamed. 

Cerate  of  resin  ( ceratum  resince  ).  Resin  and 
wax,  of  each  one  pound,  olive  oil  sixteen 
fluid  ounces  ; melt  the  resin  and  wax  together 
with  a slow  fire,  then  add  the  oil,  and  press 
the  cerate  while  hot  through  a linen  cloth. 
Commonly  called  yellow  basilicon  ; is  used  as 
an  application  to  foul  and  indolent  ulcers. 

Cerate  of  savine  ( ceratum  sabincc  ).  Bruised 
savine  one  pound,  wax  half  a pound,  lard  two 
pounds  ; boil  the  savine  in  the  lard  and  wax 
melted  together,  then  press  them  through  a 
linen  cloth.  Used  in  cases  where  cerate  of 
cantharides  excites  too  much  irritation. 

It  was  first  described  by  Mr.  Crowther, 
and  has  now  been  received  into  extensive 
use.  A thick  wrhite  layer  forms  daily  on  the 
part,  which  must  be  removed,  in  order  that  the 
cerate  may  be  applied  immediately  to  the  sur- 
face from  which  the  discharge  is  to  be  made. 

Cerate  of  soap  ( ceratum  sajionis  J.  Soap 
ten  ounces,  wax  twelve  ounces  and  a half, 
oxide  of  lead,  powdered,  fifteen  ounces,  olive 
oil  a pint,  vinegar  a gallon  ; boil  the  vinegar 
with  the  oxide  of  lead  over  a slow  fire, 
constantly  stirring  until  they  unite,  then  add 
the  soap,  and  boil  again  in  a similar  manner 
until  all  the  moisture  is  evaporated  ; lastly, 
mix  with  these  the  wax  previously  dissolved 
in  oil.  Cooling ; resolvent  ; against  scrofu- 
lous tumours,  &c.  : is  a convenient  .application 
in  fractures,  and  may  be  used  as  an  external 
dressing  for  ulcers. 

The  following  cerates  are  also  used,  though 
not  so  frequently  as  the  foregoing, 

Hemlock  cerate  ( ceratum  conii ).  Ointment 
of  hemlock  one  pound,  spermaceti  two  ounces, 


white  wax  three  ounces — mix.  One  of  the 
formulae  of  St.  Bartholomew’s  hospital,  occa- 
sionally applied  to  cancerous,  scrofulous,  pha- 
gedenic, herpetic,  and  other  inveterate  sores. 

Galen's  cerate  ( ceratum  Galeni  J.  White 
wax  four  parts,  oil  of  sweet  almonds  sixteen 
parts  ; when  melted  thoroughly  add  of  water, 
or  of  rose  water,  twelve  parts.  The  water 
should  be  added  guttatim  to  the  above  when 
cool ; and  in  order  to  incorporate  it  with  the 
wax  and  oil,  the  preparation  would  require  to 
be  constantly  stirred  during  the  process.  If 
too  much  water  be  added,  it  will  separate  from 
the  cerate  in  the  form  of  small  drops.  This  is 
the  cerate  most  commonly  employed  by  the 
French  surgeons.  Used  as  a mild  application 
to  chaps,  &c. 

CERUMEN  AURIS,  accumulation  of. 
See  Ear. 

CHAFING, from  the  French  verb , chauffer, 
to  heat.  The  rubefaction,  or  erosion  of  the 
skin  produced  by  friction,  cither  from  the 
clothes  or  folds  of  the  skin  itself.  Infants  are 
subject  to  suffering  from  this  cause.  The 
best  remedy  is  washing  with  cold  water,  and 
dusting  with  hair  powder,  or  power  of  rotten 
wood. 

CHALAZIUM,  from  xa\a?a,  a hailstone  ; 
some  authors  have  thus  designated  the  small, 
hard,  round  tumours  developed  in  the  eye-lids, 
and  in  other  parts  of  the  body.  See  Hor- 
deolum. 

CHANCRE,  Ulcera  cancrosa.  The  ulcer 
that  arises  from  the  direct  application  of  the 
venereal  virus  to  any  part  of  the  body.  Of 
course  it  is  most  frequent  on  the  sexual  or- 
gans. It  is  so  named  on  account  of  its  ten- 
dency to  spread,  and  invade  the  surrounding 
parts.  See  Syphilis. 

CHARPIE,  carbasus,  lintea  carpta.  This 
substance  is  used  in  dressing  wounds,  ulcers, 
fistulae,  &c.  and  is  prepared  by  cutting  old 
linen  or  rags  into  small  pieces,  which  are  then 
broken  up  into  filaments,  or  threads.  If  the 
threads  are  thick  and  coarse,  the  charpie  is 
called  brute,  but  if  fine,  and  softened  by  being 
scraped  with  the  back  of  a knife,  it  is  known 
as  the  charpie  rapee.  It  forms  an  absorbent 
and  economical  dressing,  and  in  hospitals  may 
be  prepared  by  the  patients  themselves. 

CHEMOSIS,  xwloa,G’  fr°m  X'lf1!  a h°le 
or  opening.  This  term  is  employed  to  desig- 
nate the  inflammatory  oedema  of  the  subcon- 
junctival cellular  tissue  of  the  eye-ball,  which 
occurs  in  certain  ophthalmiae,  by  which  the 
conjunctiva,  red  and  swollen,  is  raised  from 
the  sclerotica  all  round  the  cornea  and  made 
to  overlap  its  edge  to  a greater  or  less  extent. 
The  centre  of  the  cornea,  the  only  part  which 
is  seen,  thus  appears  sunk.  Sec  Ophthal- 
mia. 
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CHEVESTER,  identical  with  Capistrum, 
a head-bandage.  See  Bandage. 

CHI  ASTER,  from  x‘a£itv  to  cross.  This 
bandage  is  so  named  from  its  being  formed 
like  the  Greek  letter  x • As  a head-bandage 
it  is  employed  in  stopping  haemorrhage  from 
the  temporal  artery  ; it  is  double-headed, 
about  an  inch  and  a half  wide  and  three  or 
four  yards  long. 

CHILBLAINS.  See  Congelation. 

CHONDRITIS.  — Deriv.  x°v$9°£>  carti- 
lago,  syn. 

In  accordance  with  the  arrangement  pro- 
posed in  the  article  Articulation,  ulceration 
of  cartilage  has  to  be  discussed  under  the 
head  of  Chondritis,  thereby  recognizing  the 
principle  that  the  organization  of  cartilage  is 
sufficient  to  give  rise  to  the  processes  of  in- 
flammation and  ulceration. 

As  the  condition  of  vitality  in  animals  of 
low  organization  differs  from  that  in  those 
which  are  furnished  with  more  complicated 
circulatory  and  nervous  systems,  so  in  carti- 
lage and  similar  tissues  the  processes  of  nutri- 
tion and  absorption  in  health,  and  their  modi- 
fications in  disease,  are  much  less  actively 
carried  on  than  in  more  complex  structures. 
Thus  we  know  nothing  of  acute  chondritis  as 
a disease  per  se,  or  of  its  symptoms  before  ul- 
ceration has  commenced,  and  it  remains  un- 
complicated by  articular  orteitis,  or  synovitis. 
That  such  a disease  does  exist,  however,  the 
recent  microscopic  observations  of  Mr.  Liston 
have  placed  beyond  question. 

We  know  also  that  the  cartilages  of  an  ar- 
ticulation which  has  suffered  from  acute  ar- 
thritis freely  admit  fine  size  injection.  Sir  B. 
Brodie  and  others  have  also  seen  vessels  in- 
jected with  red  blood  passing  through  the 
substance  of  the  cartilage.  This  is  all  we 
know  of  the  pathology  of  simple  chondritis  ; 
for  it  is,  to  say  the  least,  very  doubtful, 
whether  the  softening  of  cartilage  described 
by  Bichat  as  occurring  in  some  cases  of  dis- 
ease of  the  hip-joint,  is  the  result  of  primary 
disease  of  the  cartilage.  It  would  appear  also 
that  the  hypertrophy,  atrophy,  and  softening 
of  cartilage,  should  be  regarded  rather  as 
lesions  of  nutrition,  than  as  consequences  of 
inflammation.  In  the  forty-eighth  volume  of 
the  Edinburgh  Medical  and  Surgical  Journal, 
Mr.  Gulliver  describes  some  preparations  pre- 
served in  the  museum  of  the  army  medical 
department  at  Chatham  ; among  these  are 
specimens  of  hypertrophy,  atrophy,  and  soft- 
ening of  cartilage,  and  he  considers  that 
“these  changes  appear  to  originate  in  this 
tissue,  are  often  long  confined  exclusively  to 
it,  and  are  probably  altogether  independent 
of  inflammatory  action.”  Otto  and  some 
others  have  regarded  ossification  of  cartilage 
as  a proof  of  pre-existing  chondritis  ; but  it 
will  probably  appear  unlikely  that  changes, 
whijph  in  the  majority  of  cases  are  merely  the 
result  of  advancing  age,  should  be  either  uni- 
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forndy  or  frequently  preceded  by  inflamma- 
tory action.  In  some  cases,  however,  this 
opinion  may  be  correct  ; as  when  after  in- 
flammation of  the  perichondrium,  the  effect  of 
syphilis  or  mercury,  ossification  takes  place  in 
the  cortal  cartilages  ; or  when  after  chronic 
arthritis  ossification  and  ebumation  of  the 
diarthrodial  cartilage  follows. 

It  would  be  absurd  to  say  any  thing  on  the 
treatment  of  a disease  whose  existence  wre 
have  no  means  of  determining,  in  the  present 
state  of  our  knowledge.  It  is  fortunate, 
however,  that  here,  as  in  most  other  cases 
where  diagnosis  is  extremely  difficult,  it  is  of 
secondary  importance  — perfect  rest,  wdth 
attention  to  the  state  of  the  general  health 
being  the  chief  indications  for  treatment  in 
the  incipient  stages  of  all  diseases  of  the 
joints. 

We  pass,  therefore,  to  the  subject  of  ulcera- 
tion, and  as  the  pathology  of  this  process  has 
been  discussed  as  far  as  is  thought  consistent 
with  the  plan  of  this  work  in  the  article  Ar- 
ticulation, it  is  only  necessary  to  state  our 
belief  in  the  vital  endowments  of  cartilage, 
and  its  power  of  self  absorption.  Fully  ad- 
mitting this,  however,  it  is  still  probable  that 
the  ulceration  of  cartilage  is  far  more  fre- 
quently dependent  on  extension  of  disease 
from  the  bone  or  synovial  membrane,  than 
from  primary  disease  of  the  cartilage  itself, 
though  it  remains  to  be  proved  that  the  pro- 
cess is  the  result  of  the  agency  of  the  synovial 
membrane,  or  of  any  growth  or  production 
from  it.  It  is  also  probable  that  some  of  the 
changes  observed  in  cartilage  are  the  result  of 
the  transudation  of  fluid  from  the  synovial 
cavity.  Sebastian  and  Schumer  of  Groningen 
have  carried  this  opinion  to  great  extremes. 
The  latter,  in  his  work,  “ De  Cartilaginum 
Articularium  ex  Morbis  Mutatione,”  appears 
to  regard  this  as  the  sole  cause  of  softening 
and  apparent  ulceration. 

Ulceration  of  cartilage  may  take  place  in 
several  joints  simultaneously,  or  be  confined 
to  one  alone.  It  occurs,  as  a primary  disease, 
most  frequently  in  adults  under  thirty  years 
of  age,  and  in  children  before  the  age  of  pu- 
berty. We  have  no  statistical  data  as  to  the 
sex  most  usually  the  subject  of  this  disease  ; 
but  it  is  clearly  determined  that  a large  ma- 
jority of  its  victims  have  that  peculiar  con- 
dition of  the  system  designated  by  the  terms 
struma,  or  scrofula. — It  is  occasionally  re- 
ferred to  local  injury,  or  exposure  to  cold, 
and  frequently  exists  in  combination  with 
gout,  rheumatism,  or  syphilis,  but  very  often 
there  appears  no  assignable  cause  for  its 
occurrence.  Pain  is  the  first  symptom  ; it 
occasionally  sets  in  severe  and  violent,  but 
is  more  frequently  slight  and  intermitting  ; 
sometimes  confined  to  the  joint  affected ; at 
others  referred  to  a distant  point.  This  pain 
is  much  increased  by  any  sudden  jar  of  the 
limb,  or  any  considerable  motion  of  the  af- 
fected joint,  especially  by  bearing  the  weight 
of  the  body  on  the  limb,  or  in  any  other  wray 
causing  pressure  of  the  articular  surfaces 
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against  each  other.  Thus,  when  the  knee  is 
affected,  the  patient  limps  with  the  heel 
raised,  so  that  the  least  possible  approxima- 
tion oF  the  articular  surfaces  may  ensue.  In- 
deed, considerable  motion  of  the  joint  can 
sometimes  be  borne,  provided  the  limb  be  a 
little  stretched.  The  patient  rests  for  a few 
days,  and  the  pain  is  removed,  but  it  returns 
very  soon  after  exercise  is  resumed,  and  gene- 
rally with  augmented  intensity,  more  confined 
in  its  situation,  and  followed  by  a considerable 
degree  of  stiffness.  When  the  hip-joint  is  the 
seat  of  the  disease,  the  pain  is  usually  referred 
to  the  knee.  The  head  of  the  tibia  is  the 
chief  seat  of  pain  when  the  knee  joint  itself  is 
affected.  In  the  other  joints  the  pain  is 
usually  referred  to  the  actual  seat  of  the  dis- 
ease ; but  in  addition  to  this,  a tormenting 
sensation  of  pain  and  numbness  is  felt  along 
the  shaft  of  the  humerus,  when  the  shoulder- 
joint  is  the  seat  of  ulceration.  In  the  case  of 
a lady  I was  lately  in  the  habit  of  seeing,  this 
symptom  had  completely  led  her  physician 
from  the  seat  of  the  disease  ; he  considered  it 
pathognomonic  of  angina  pectoris.  In  case 
of  disease  of  the  elbow-joint  also,  pain  and 
numbness  is  sometimes  felt  in  the  wrist  and 
back  of  the  hand. 

As  the  disease  advances,  the  pain  is  accom- 
panied by  distressing  spasmodic  twitchings  of 
the  limb,  especially  at  night,  and  some  swelling 
of  the  joint  becomes  evident  on  examination. 
The  enlargement  of  the  joint  is  rendered  more 
evident,  as  the  muscles  have  by  this  time  be- 
come considerably  diminished  in  volume  in 
consequence  of  their  inaction.  The  swelling 
has  the  exact  form  of  the  articulating  extremi- 
ties of  the  bones,  and  is  unaccompanied  by 
fluctuation,  unless  other  changes  have  taken 
place.  There  will  evidently  be  fluctuation  if 
synovitis  be  also  present,  or  if  suppuration 
have  taken  place,  and  pus  has  been  discharged 
into  the  synovial  cavity,  or  into  the  cellular 
tissue  surrounding  the  joint,  or  sinuses  formed 
in  the  soft  parts,  as  is  commonly  the  case  if 
the  disease  have  proceeded  to  an  advanced 
stage.  The  patient  may  remain  some  time  in 
this  state,  and  if  unrelieved,  will  almost  ne- 
cessarily sink  under  the  exhausting  pain  and 
protracted  irritation. 

The  course  of  the  disease  occupies  a very 
different  period  in  different  cases.  In  some 
the  pain  will  exist  for  many  weeks,  without 
the  presence  of  any  other  symptom,  but  the 
patient  very  soon  sinks  when  suppuration  has 
commenced.  In  other  cases  the  disorganiza- 
tion of  the  joint  advances  very  speedily,  and 
its  effects  on  the  system  vary  with  the  general 
power  of  the  sufferer.  We  have  seen  a case 
in  which  there  was  surprisingly  little  disturb- 
ance of  the  functions,  though,  as  was  proved 
by  examination  of  the  amputated  limb,  effu- 
sion of  pus  and  lymph  had  taken  place  into 
the  cavity  of  the  joint.  There  was  caries  of 
the  ends  of  the  bones,  external  oedema,  and 
suppuration  ; and  permanent  flexion  of  the 
limb,  with  consecutive  luxation.  This,  how- 
ever, was  a very  singular  case,  as  almost  uni- 


formly such  a state  of  local  disease  is  accom- 
panied by  hectic,  night  sweats,  and  diarrhoea, 
and  if  the  limb  or  joint  be  not  removed,  the 
patient  sinks  exhausted. 

With  the  exception,  perhaps,  of  this  very 
advanced  stage,  a reparative  process  may  be 
set  up  in  any  period  during  the  progress  of 
this  disease.  It  (joes  not  appear  that  a per- 
fect restoration  of  cartilage  which  has  been 
lost  by  ulceration  ever  takes  place,  the  exca- 
vation being  in  the  most  favourable  cases 
filled  by  a ligamentous  tissue.  Even  after 
simple  division,  it  was  found  by  Beclard  and 
Dorner  that  union  was  not  effected  by  carti- 
lage. Where  the  whole  of  the  articular  car- 
tilage has  been  removed,  a compact  layer  of 
white  osseous  matter,  perfectly  smooth  and  of 
a marbly  hardness,  supplies  its  place.  In 
some  cases  of  chronic  rheumatic  disease  of 
the  joints  a total  absorption  of  cartilage  takes 
place,  and  the  bones  are  exposed,  their  articu- 
lating surfaces  being  smoothed  by  friction. 
The  surface  is  not  destroyed  : it  is  preserved, 
or  its  place  supplied  by  a growth  of  ivory-like 
substance.  In  the  gouty  diathesis  this  layer 
is  sometimes  very  thick,  being  a crust  of 
lithate  of  soda. 

The  course  of  the  disease  as  usually  ob- 
served has  been  described,  but  in  the  eleventh 
volume  of  the  Medico-Chirurgical  Transac- 
tions, Mr.  Mayo  has  described  a class  of  cases 
marked  by  acute  synovitis,  not  occasioning 
effusion  of  synovia  ; but  considerable  oedema 
or  suppuration  in  the  tissues  external  to  the 
joint,  with  rapid  absorption  of  the  articular 
cartilages,  followed  by  bony  anchylosis.  Ra- 
pid absorption  also  occurs  in  those  fearful 
cases  of  acute  arthritis,  which  occasionally 
supervene  during  the  progress  of  erysipelas, 
phlebitis,  and  the  diseases  of  the  puerperal 
state.  It  is  necessary,  therefore,  to  make 
some  allusion  to  these  cases. 

The  general  symptoms  are  usually  those  of 
extreme  depression  of  the  vital  powers,  with 
either  a very  excitable  state  of  the  nervous 
system,  or  confusion  of  the  intellectual  facul- 
ties, often  stupor,  low  muttering  delirium, 
petechiae,  and  meteorism.  After  a short 
time,  the  most,  severe  local  symptoms  com- 
mence in  one  joint,  and  successively  attack 
several  others,  or  appear  in  many  joints  simul- 
taneously. In  some  cases  there  is  rapid  effu- 
sion into  the  synovial  sac,  without  much  pain, 
but  more  frequently  the  pain  is  very  acute. 
This  has  been  especially  remarked  in  the 
puerperal  cases.  The  integuments  are  red, 
turgid,  and  doughy  to  the  feel,  and  there  is 
usually  a good  deal  of  oedema  throughout  the 
whole  limb.  In  a case  of  this  kind,  I had 
lately  the  opportunity  of  observing,  the  sub- 
cutaneous veins  were  remarkably  varicose. 
This  is  a class  of  cases  in  which  the  ratio  of 
mortality  is  very  high,  not  so  much  from  the 
extent  of  the  local  disease,  although  this  is  so 
great,  as  from  the  peculiar  condition  of  the 
whole  system  : — a state  in  which  large  deposits 
of  purulent  matter  take  place  into  various 
organs  and  tissues,  their  structures  fre- 


CHONDRITIS. 


7G9 


quently  exhibit  no  other  marks  of  morbid 
action. 

The  cartilages  are  found  of  a dirty-white 
colour,  less  translucent  than  when  healthy, 
and  softened  towards  their  edges.  Some- 
times they  have  a worm-eaten  appearance,  at 
others  they  are  partially  raised  from  the  sub- 
jacent bone.  Frequently  one  edge  is  quite 
detached  from  the  bone,  so  that  the  portion 
of  cartilage  hangs  like  a valve  into  the  cavity 
of  the  joint.  Sometimes  it  is  completely 
separated,  floating  with  a quantity  of  purulent 
matter  in  the  remains  of  the  synovial  sac. 
The  cartilage  is  occasionally  removed  alto- 
gether. The  other  tissues  of  the  joint  gene- 
rally present  evidences  of  the  most  acute  in- 
flammatory action,  but  sometimes  the  cartilage 
is  absorbed,  and  there  remains  no  other  appa- 
rent disease.  I had  lately  an  opportunity  of 
examining  the  body  of  a female  who  died 
about  a fortnight  after  delivery,  with  symp- 
toms which  were  ascribed  to  puerperal  peri- 
tonitis. There  were,  however,  no  traces  of 
abdominal  disease.  While  examining  the 
organs  of  the  pelvis,  our  attention  was  directed 
to  the  left  sacro  iliac  synchondrosis  by  an  ap- 
pearance of  bulging  in  that  situation.  We 
found  that  the  cartilages  covering  the  opposed 
surfaces  of  the  ilium  and  sacrum  had  been  com- 
pletely absorbed,  and  the  bones  were  conse- 
quently denuded.  There  was  a large  quan- 
tity of  pus  contained  between  and  around  the 
bones,  and  their  abraded  surface  was  covered 
by  an  exudation  of  recent  lymph. 

Having  described  the  symptoms  usually 
observed  in  the  different  classes  of  cases  in 
which  ulceration  of  cartilage  is  a prominent 
symptom,  or  the  principal  and  primary  dis- 
ease, it  becomes  necessary  to  allude  to  the 
diagnosis  of  the  chronic  cases  from  other  dis- 
eases. They  may  be  mistaken  for  inflamma- 
tion of  the  synovial  membrane  ; articular  os- 
teitis ; scrophulous  deposit  in  the  articular 
extremities  of  the  bones  ; the  peculiar  change 
of  structure  in  the  synovial  membrane  de- 
scribed by  Sir  Benjamin  Brodie  ; inflammation 
of  the  ligaments  ; external  chronic  abscess  ; 
inflammation  and  effusion  into  a bursal  sac ; 
and  neuralgia. 

The  diagnosis  of  ulceration  of  cartilage 
from  inflammation  of  the  synovial  membrane 
is  not  difficult.  In  synovitis  the  pain  is  at 
first  severe,  but  gradually  diminishes  ; in  ul- 
ceration, on  the  contrary,  it  is  as  a general 
rule  at  first  slight,  gradually  increasing,  and  is 
aggravated  in  a far  greater  degree  by  any  ap- 
proximation of  the  articular  extremities  of  the 
bones.  In  synovitis  the  swelling  occurs  simul- 
taneously with,  or  very  soon  after  the  first 
attack  of  pain  : in  ulceration  patients  gene- 
rally suffer  very  severe  pain  for  weeks  before 
any  swelling  is  discoverable.  In  synovitis 
the  form  of  the  swelling  is  characteristic,  from 
the  bulging  of  the  fluid  at  those  parts  of  the 
joint  unprotected  by  ligaments  : in  ulceration 
the  swelling  has  the  form  of  the  healthy  joint. 
In  synovitis  there  is  fluctuation  throughout 
the  disease  : in  ulceration  there  is  no  fluctua- 
tion till  suppuration  has  taken  place. 

vor..  i. 


Caries  of  the  head  of  the  bones  is  marked 
by  its  slow  progress,  and  the  earlier  occur- 
rence of  swelling.  In  the  scrophulous  cases 
there  is  very  little  pain,  and  far  more  swelling 
than  in  the  case  of  disease  of  the  cartilage  ; 
there  are  other  marks  of  a scrophulous  dia- 
thesis ; the  disease  rarely  occurs  after  pu- 
berty ; the  swelling  does  not  take  the  form  of 
the  joint,  but  gives  an  appearance  of  enlarge- 
ment of  the  head  of  the  bone,  so  peculiar, 
that  those  who  have  observed  it  once,  will 
not  fail  to  recognize  it.  Suppuration,  when  it 
comes  on,  is  not  confined  to  a single  collection 
of  matter,  but  forms  a succession  of  abscesses. 

In  the  words  of  Sir  Benjamin  Brodie,  the 
gelatinous  degeneration  of  the  synovial  mem- 
brane is  marked  by  “ the  gradual  progress  of 
the  enlargement  and  stiffness  of  the  joint 
without  pain,  and  the  soft  elastic  swelling 
without  fluctuation,  in  the  majority  of  cases, 
enable  us  to  distinguish  it  readily  from  all  the 
other  morbid  affections  to  which  the  joints 
are  liable  1.” 

Inflammation  of  ligaments  is  marked  by  the 
superficial  character  of  the  pain  and  its  in- 
crease, not  by  all  motions  of  the  joint,  but 
only  by  those  which  put  the  affected  liga- 
ments on  the  stretch.  This  is  characteristic. 
The  absence  of  the  other  symptoms  of  ulcer- 
ation of  cartilage  will  also  be  remarked. 

The  circumscribed  nature  of  the  swelling 
which  results  from  bursal  inflammation,  its 
chronic  character,  the  absence  of  pain,  toge- 
ther with  the  occupation  of  the  patient,  will 
be  sufficient  to  detect  the  nature  of  the  dis- 
ease in  its  early  stages  on  the  most  cursory 
glance.  But  if  suppuration  have  taken  place, 
the  sac  have  ulcerated,  and  pus  has  been 
discharged  into  the  cellular  tissue  around  the 
joint,  a mistake  may  be  made.  In  order  to 
show  that  this  error  is  not  an  imaginary  one, 

I may  state,  that  I knew  of  a limb  which  was 
condemned  to  amputation,  though  this  was 
the  sole  disease.  The  diagnosis  is,  of  course, 
most  simple,  especially  if  the  disease  occur  in 
the  knee  or  elbow,  as  is  almost  invariably  the 
case.  If  the  pus  were  within  the  joint,  it 
would  be  internal  to  the  patella  or  olecranon, 
whereas  in  the  other  case  it  is  external.  The 
other  marks  of  disease  of  the  cartilage  are 
also  wanting. 

To  those  who  have  not  seen  much  of  arti- 
cular diseases,  it  may  appear  unlikely  that 
mere  chronic  inflammation  of  the  soft  parts 
around  a joint,  attended  by  suppuration, 
should  be  mistaken  for  serious  disease  of  the 
joint  itself.  Such,  however,  is  not  unfre- 
quently  the  case  ; and  sometimes  the  error  is 
very  far  from  a gross  one,  though  an  atten- 
tive enquiry  into  the  history  and  symptoms 
would  suffice  to  establish  the  diagnosis.  Thus, 
if  we  compare  the  symptoms  with  those  of  ul- 
ceration of  cartilage,  we  find  that  evident  tu- 
mefaction is  one  of  the  earliest  signs  of  chro- 
nic inflammation  of  the  soft  parts  ; there  is 
also  more  stiffness  of  the  joint  in  the  early 
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stage  : the  pain  is  more  confined  in  its  situa- 
tion ; aggravated  in  a less  degree  by  motion 
of  the  joint,  but  in  a greater  by  superficial 
pressure  over  the  seat  of  pain  : it  does  not 
increase  to  the  same  severe  extent,  nor  is  it 
accompanied  by  the  startings  of  the  limb  : it 
is  not  so  much  relieved  by  rest.  It  will  be 
remembered  also  that  generally  speaking  it  is 
some  months  before  suppuration  takes  place 
from  cartilaginous  disease. 

Sir  Benjamin  Brodie  states  that  a large  ma- 
jority of  the  cases  of  suspected  diseased  joints 
which  occur  in  fashionable  practice  are  nothing 
more  than  neuralgic  affections.  The  same  as- 
sertion may  be  made  with  perfect  accuracy  in 
the  case  of  certain  unfortunate  females,  who 
frequently  fall  under  the  observation  of  the 
general  practitioner.  Their  irregular  habits 
of  life  ; the  mental  distress  many  of  them 
suffer  ; the  state  of  nervous  excitement  com- 
mon to  the  order  ; and  its  increase  by  means 
of  ardent  spirits  in  the  large  majority,  induce 
a state  of  system  which  predisposes  to  dis- 
eases of  the  same  character  as  those  which 
result  from  more  refined  dissipation.  The 
most  severe  pain  is  felt  in  the  neighbourhood 
of  some  joint,  and  as  this  is  for  some  time  un- 
accompanied by  other  symptoms,  it  is  more 
likely  to  be  mistaken  for  ulceration  of  carti- 
lage than  any  thing  else.  The  diagnosis, 
however,  is  not  difficult.  The  general  ap- 
pearance of  the  patient  is  that  of  an  hysteric 
nervously  excitable  person — her  mode  of  life 
is  probably  such  as  tends  to  exhaust  or  cause 
irregular  distribution  of  nervous  influence — 
probably  there  is  neuralgia  in  other  parts, — 
but  even  suppose,  as  is  sometimes  the  case, 
the  patient  appears  florid  and  healthy,  even 
then  the  symptoms  are  characteristic.  The 
pain  at  first  comes  on  in  paroxysms,  the  inter- 
missions being  perfect  ; it  is  evidently  seated 
in  the  integuments  ; there  is  extreme  tender- 
ness on  the  slightest  touch,  while  on  con- 
tinuing the  pressure,  considerable  force  may 
be  exerted,  and  the  pain  be  thus  removed. 
The  pain  is  not  confined  to  the  joint,  and 
remains  for  a considerable  time  without  other 
evidence  of  local  disease,  and  when  swelling- 
does  come  on,  it  is  a diffused  oedema.  Fre- 
quently extensive  motion  of  the  joint  can  be 
borne  without  pain.  These  marks  are  quite 
sufficient  to  establish  our  diagnosis,  but  we 
must  avoid  the  other  extreme,  and  not  be  led 
by  the  presence  of  neuralgia  to  infer  the  ab- 
sence of  organic  disease.  As  far  as  my  per- 
sonal observation  has  gone,  I should  be  led  to 
doubt  the  position  that  simple  morbid  irrita- 
bility of  any  tissue  can  continue  for  any  con- 
siderable length  of  time,  without  inducing 
increased  arterial  action. 

Having  described  the  symptoms  by  which 
ulceration  of  cartilage  may  be  discovered  and 
distinguished  from  diseases  for  which  it  is 
liable  to  be  mistaken,  it  may  be  well  before 
proceeding  to  the  subject  of  treatment,  to 
allude  to  the  morbid  appearances  observed  in 
joints  so  affected.  In  this,  as  in  the  other 
departments  of  the  subject,  we  purposely 
abstain  from  speaking  of  the  disease  as  it 


occurs  in  the  hip-joint.  It  will  be  treated  in  a 
separate  article  under  that  head. 

If  an  opportunity  be  obtained  of  examining 
the  joint  of  a person  who  has  died  in  an  early 
stage  of  this  disease,  it  is  found  that  the  ulcer 
has  commenced  on  the  free  surface  of  the  car- 
tilage, and  towards  its  centre.  Pus  is  by  no 
means  necessarily  present.  Vascularity  is  not 
evident  to  the  unassisted  eye,  and  the  bone 
and  synovial  membrane  are  healthy.  The 
ulcer  is  a mere  excavation,  generally  super- 
ficial, with  irregular  edges,  the  surrounding 
portion  of  cartilage  being  healthy,  or  only 
slightly  altered  in  colour. 

In  the  more  advanced  stages  of  the  disease 
the  other  structures  participate  in  the  morbid 
action.  Thus  in  the  knee,  though  occasionally 
the  cartilages  have  been  found  in  a state  of 
ulceration,  or  even  completely  removed,  nei- 
ther the  bone  nor  synovial  membrane  being  af- 
fected, the  bones  are  more  frequently  carious, 
and  the  synovial  membrane  has  undergone  im- 
portant structural  changes.  The  cartilages  and 
synovial  membrane  have  also  been  found  com- 
pletely absent,  the  tibia  and  femur  being  con- 
nected together  by  processes  of  organized 
lymph.  In  the  ankle  the  chronic  ulceration 
of  cartilage  is  almost  invariably  connected 
with  strumous  caries  of  the  heads  of  the  tibia 
and  fibula,  or  of  some  of  the  tarsal  bones.  In  the 
wrist  joint,  the  carpal,  carpo-metacarpal,  meta- 
carpo-phalangeal,  and  phalangeal  articulations, 
ulceration  of  cartilage  is  rarely  a primary 
disease,  but  frequently  an  effect  of  injury, 
strumous  or  malignant  disease  of  the  bones, 
neglected  paronychia,  or  the  deposit  of  lithate 
of  soda  under  the  influence  of  the  gouty 
diathesis.  Any  of  these  cartilages  may  be 
found  in  a state  varying  from  the  existence  of 
a simple  ulcer  to  a total  removal,  in  which 
case  ankylosis  by  means  of  a fibro-cellular 
substance  is  common  : but  occasionally  the 
place  of  the  cartilage  is  filled  by  porcelainous 
deposit.  Sometimes  when  acute  synovitis 
has  existed  in  the  elbow-joint,  and  oppor- 
tunity occurs  for  post  mortem  examination, 
the  cartilages  are  found  to  have  enjoyed  a 
remarkable  immunity  from  disease,  preserving 
their  natural  colour  and  texture  throughout, 
while  the  synovial  membrane  has  undergone 
extensive  morbid  changes.  We  remember  a 
case  of  this  kind  where  the  only  change  in 
the  cartilage  was,  that  it  had  become  of  the 
colour  of  horn,  its  consistence  remaining  un- 
altered. It  is  occasionally  seen  softened  in 
patches,  the  softened  portions  being  raised 
from  the  bone  by  an  organized  substance 
between  the  bone  and  the  osseous  surface  of 
the  cartilage.  The  softened  portions  arc 
sometimes  perfectly  detached,  floating  in  the 
cavity  of  the  articulation,  and  in  old  standing 
cases  the  bones  are  entirely  denuded.  Mr. 
Adams  of  Dublin  has  described  a condition  of 
the  elbow-joint,  which  is  very  far  from  un- 
common, depending  on  chronic  rheumatism, 
where  “ the  cartilages  are  removed  from  the 
heads  of  the  bones,  which  are  greatly  en- 
larged, and  their  articular  surfaces  are  covered 
by  a smooth  porcclain-like  deposit,  and  after 
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a time  attain  the  polish  and  smoothness  of 
ivory  In  cases  where  the  radio-humeral 
articulation  was  also  affected,  and  the  head  of 
the  radius  had  assumed  a globular  form,  Mr. 
Adams  saw  the  cartilage  “ removed  altoge- 
ther, and  its  place  occupied  by  an  ivory-like 
enamel  V’  In  other  cases  he  has  found  “ the 
bones  of  this  articulation  enlarged,  hard,  and 
presenting  a rough  porous  appearance,  while 
the  cartilage  was  entirely  removed  : but  in 
these  cases  no  ivory  deposit  was  formed. 
These  were  cases  in  which  the  same  disease 
existed  locally,  and  the  same  disposition  pre- 
vailed in  the  constitution  : but  from  the  bones 
having  been  kept  in  a state  of  quietude,  the 
rough  surfaces  of  the  articular  extremities 
had  not  been  smoothed  by  the  effects  of 
friction,  nor  an  ivory-like  enamel  formed.” 

In  the  shoulder  the  cartilage  is  found  dull, 
softened,  raised  from  the  bone  to  which  it  is 
less  adherent  than  usual,  partially  or  wholly 
detached,  and  often  has  a worm-eaten  appear- 
ance. The  termination  will  be  either  forma- 
tion of  ivory  deposit,  ankylosis,  or  total  de- 
struction of  the  joint. 

Treatment. — The  diagnosis  and  treatment 
of  diseases  of  the  joints  is  a department  of  sur- 
gery in  which  we  have  decidedly  taken  the 
lead  of  our  continental  neighbours.  For  this 
superiority  we  are  almost  entirely  indebted 
to  the  acumen  and  industry  of  Sir  Benjamin 
Brodie.  Until  his  important  researches  had 
been  promulgated,  the  treatment  of  these 
diseases  was  an  opprobrium  to  our  art.  Af- 
fections of  the  most  opposite  character,  which 
demanded  very  different  treatment,  were 
grouped  together  under  the  same  appellation, 
and  the  same  routine  of  remedial  means  was 
gone  through.  Whenever  a joint  was  the 
apparent  subject  of  disease,  a course  was  com- 
menced consisting  of  local  bleeding,  blisters, 
frictions  with  various  stimulating  substances, 
caustic  issues,  moxae,  or  setons,  and  frequently 
the  internal  exhibition  of  mercury.  But  the 
profession  having  no  fixed  principles  for  their 
guidance  in  their  application  of  the  therapeutic 
agents,  they  were  employed  in  an  irregular 
and  capricious  manner,  were  consequently  of 
little  avail,  and  the  joint  was  doomed  to  the 
knife,  if  within  its  scope  ; or  if  not,  the  suf- 
ferer was  left  to  his  fate.  Sir  Benjamin  Brodie 
pointed  out  the  different  diseases  to  which 
the  joints  were  subject,  the  means  of  distin- 
guishing them  from  each  other,  and  the  treat- 
ment beneficial  in  each  disease,  and  now  with- 
out any  addition  to  our  remedies  many  limbs 
are  preserved  which  would  formerly  have 
been  sacrificed,  simply  from  the  manner  in 
which  our  increased  knowledge  leads  us  to 
direct  the  application  of  those  remedies. 

The  indications  for  the  local  treatment  of  a 
joint,  the  cartilages  of  which  are  ulcerated, 
are  to  prevent  any  increase  of  the  morbid 
action  from  motion,  shocks,  or  any  other 
cause  of  irritation.  Then  regarding  the  ulce- 
rative process  as  the  result  of  chronic  in- 

1 Cvclowrdia  of  Anatomy  aiul  Phvsiologv,  vol.  ii. 
p.  79.  - Ibid. 


flammatory  action  to  lessen  and  subdue  this 
by  means  of  counter  irritation. 

The  first  object  is  to  keep  the  affected 
joint  in  a state  of  the  most  absolute  quietude, 
for  if  the  disease  be  recognized  in  its  early 
stage,  and  the  joint  be  carefully  retained  in  a 
state  of  complete  immobility,  the  excavated 
surface  will  become  filled  up  with  a liga- 
mentous tissue,  and  the  joint  be  restored  to 
an  almost  perfect  condition.  In  the  more  ad- 
vanced stages  the  soft  or  bony  ankylosis  is 
the  most  favourable  termination  that  can  be 
looked  for,  and  this  can  only  be  insured  bv  main- 
taining the  joint  in  a fixed  position.  Various 
plans  have  been  recommended  for  the  purpose 
of  fixing  the  joint.  Common  splints  well 
padded  are  often  applied  with  this  intention, 
but  they  are  inconvenient,  and  cannot  be 
made  to  retain  their  position  with  perfect  ac- 
curacy for  any  length  of  time.  Leather 
moulded  to  the  form  of  the  joint,  or  wetted 
pasteboard,  answer  better,  but  they  are  inferior 
to  the  bandages  stiffened  with  starch,  albu- 
men, or  resin'.  A common  calico  bandage 
well  covered  with  mucilage  of  starch  may  be 
rolled  around  the  affected  joint,  and  for  some 
distance  above  and  below  it.  This  adapts 
itself  to  all  the  inequalities  of  the  surface,  and 
when  it  has  dried,  a sort  of  immoveable  case 
is  formed,  which  effectually  prevents  motion, 
and  keeps  up  a slight  degree  of  uniform  pres- 
sure around  the  joint.  The  objections  to  their 
use  are  the  length  of  time  they  require  to  dry, 
and  the  softening  they  undergo  if  much  per- 
spiration exude  from  the  limb.  On  both  these 
accounts  albumen  affords  a preferable  mode 
of  forming  an  immoveable  apparatus.  It  may 
be  applied  on  layers  of  tow,  or  carded  cotton, 
and  allowed  to  dry  ; or  it  may  be  first  thick- 
ened with  flour,  and  the  joint  having  been 
covered  with  a layer  of  soft  lint,  the  mixture 
is  to  be  spread  into  slips  of  calico  cut  into  the 
form  of  splints,  which  should  be  applied  on 
each  side  of  the  joints  so  as  to  cover  it,  and 
secured  by  a bandage.  This  is  a very  efficient 
mode  of  procedure,  but  a spirituous  solution 
of  some  of  the  gum-resins  W'ould  probably  be 
superior,  as  from  the  rapidity  with  which 
spirit  evaporates  they  would  soon  dry  and 
leave  a stiff  bandage,  on  which  cold  lotion 
might  be  readily  applied  if  desirable.  It  re- 
mains to  be  proved  wffiether  this  could  be 
effected  and  the  bandage  remain  unsoftened 
by  the  temperature  of  the  limb.  Whether 
this  be  so  or  not,  by  placing  the  joint  in  such  a 
position  as  shall  relax  the  principal  muscles 
acting  upon  it,  and  by  applying  the  wetted 
pasteboard,  the  egg  and  flour  splints,  or  the 
starch  bandage,  we  have  it  in  our  power  to 
keep  the  limb  in  a state  of  perfect  rest,  and 
as  these  means  are  effectual  for  the  purpose, 
it  is  submitted  that  they  should  be  univer- 
sally adopted,  if  there  be  no  inflammatory  con- 
dition of  the  soft  tissues  to  contra-indicate  their 

1 Sir  B.  Brodie  thinks,  on  the  whole,  that  the  lea- 
ther splint  is  best,  as  it  is  capable,  if  necessary,  of  be- 
ing so  easily  removed.  It  is  very  well  made  by  Mr, 
Sparkcs  of  Conduit  Street. 
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employment,  though  their  application  must  in 
some  cases  be  delayed,  to  give  time  for  coun- 
ter irritation. 

Velpeau  employs  a paste  called  dextrine 
for  stiffening  bandages.  It  is  prepared  by 
boiling  starch  in  diluted  nitric  acid.  A pre- 
cipitate forms,  which  is  to  be  separated  and 
dried.  This  powder  is  made  into  a paste  with 
cold  water,  and  is  said  to  be  more  effectual 
than  any  other  adhesive  material,  but  the 
bandages  take  several  hours  to  harden.  Muci- 
lage of  gum-acacia  thickened  with  chalk  has 
been  recently  used,  and  is  understood  to  have 
answered  very  well.  By  any  of  these  means 
we  have  an  apparatus  easily  procured,  readily 
applied,  and  as  speedily  removed  : a gentle 
and  uniform  compression  is  exerted  on  the 
limb,  the  joint  is  kept  immoveably  fixed,  and  a 
patient  who,  under  other  circumstances,  would 
be  confined  to  a sick  chamber,  is  enabled  to 
walk  in  the  open  air  with  the  assistance  of 
crutches,  and  as  the  bandages  are  very  light, 
and  adapt  themselves  to  every  irregularity  of 
the  surface  of  the  limb,  the  joint  may  be  kept 
in  any  position  that  is  desired. 

Mr.  Scott  has  recommended  a mode  of 
giving  mechanical  support  to  a limb,  a joint 
of  which  is  the  subject  of  disease,  and  prevent- 
ing all  motion  of  the  parts.  His  plan  appears 
to  possess  some  advantages,  and  might  be 
adopted  if  it  were  thought  desirable  to  vary 
the  more  simple  means  recommended  above, 
but  we  cannot  speak  of  its  efficacy  from  per- 
sonal experience.  The  limb  is  covered  with 
a mixture  of  equal  parts  of  ceratum  saponis, 
and  unguentum  hydrargyri  fortius  cum  cam- 
phora  thickly  spread  on  lint,  and  over  this 
strips,  an  inch  and  a half  wide,  of  the  emplas- 
trnrn  plumbi  spread  on  calico  are  to  be  applied. 
Then  a covering  of  emplastrum  saponis,  spread 
on  thick  leather,  the  whole  being  uniformly 
supported  by  a bandage.  Before  making 
these  applications  the  limb  is  to  be  cleansed, 
and  gently  rubbed  with  camphorated  spirit,  to 
induce  a gentle  excitement  of  the  superficial 
vessels.  Mr.  Scott  here  trusts  not  only  to 
the  quietude,  but  also  to  the  influence  mer- 
cury has  been  found  to  possess  in  subduing 
chronic  inflammation  when  applied  locally. 

Of  the  means  in  use  for  the  purpose  of  sub- 
duing the  morbid  action  going  on  within  the 
joint,  local  blood-letting  is  one  of  the  most 
obvious.  It  is  occasionally  indicated  when 
from  some  irritating  cause,  as  a slip,  a violent 
starting  of  the  limb,  the  inflammatory  action 
has  been  augmented  ; also,  whenever  there  is 
much  increase  of  heat  about  the  joint  accom- 
panied by  constant  pain.  But  if  employed 
when  the  constitutional  powers  of  the  patient 
have  been  greatly  impaired,  and  there  is  any 
considerable  emaciation,  though  it  may  for  a 
day  or  two  mitigate  some  urgent  symptom,  it 
is  almost  invariably  followed  within  a week  by 
an  aggravation  of  suffering,  and  evident  marks 
of  a rapid  increase  of  the  disease.  Some 
apply  cupping-glasses  over  the  leech  bites, 
so  as  to  remove  a determinate  quantity  of 
blood,  but  I have  observed  that  the  relief 


afforded  in  this  manner  is  not  so  great  as  when 
the  blood  is  allowed  to  ooze  into  a soft 
warm  poultice.  Warm  and  moist  applications 
are  sometimes  useful  as  palliatives.  Cold  ones 
often  increase,  and  but  seldom  relieve  suf- 
fering. 

In  children,  blisters  kept  open  w’ith  some 
irritating  dressing,  afford  much  relief  to  the 
pain,  and  if  the  limb  be  kept  quiet,  this  may 
be  all  that  is  necessary  : but  in  adults,  issues 
made  with  caustic  potash,  or  the  potassa  cum 
calce,  are  far  more  serviceable.  Sir  Benjamin 
Brodie  says  they  have  a greater  effect  over 
ulceration  of  cartilage  than  any  other  disease 
of  joints.  They  should  be  made  as  near  the 
joint  as  is  compatible  with  the  safety  of  the 
synovial  membrane.  In  some  cases  the  first 
application  is  followed  by  an  immediate  cessa- 
tion of  the  symptoms  ; in  almost  all,  consider- 
able relief  is  afforded,  and  if  quiet  be  main- 
tained for  some  weeks,  the  cure  is  often  com- 
pleted. Sir  B.  Brodie  remarks,  that  the 
benefit  derived  from  the  issue  does  not  appear 
to  be  in  proportion  to  the  quantity  of  pus  dis- 
charged from  its  surface,  and  he  thinks  it  is 
a decidedly  better  plan  to  keep  the  issue 
open  by  rubbing  it  two  or  three  times  a 
week  with  caustic  potash,  or  sulphate  of  cop- 
per, than  to  employ  beans.  When  these 
issues  are  applied,  however,  in  combination 
with  the  ordinary  methods  of  fixing  the  joint, 
their  good  effects  are  often  destroyed  by  the 
involuntary  motions  of  the  limb.  It  is  evident 
that  the  effects  are  likely  to  be  far  more  bene- 
ficial when  the  joint  is  kept  perfectly  immove- 
able, and  to  effect  this  after  applying  the 
starched  bandage,  I have  removed  a piece 
about  the  size  of  half  a crown,  and  applied  the 
potassa  cum  calce  to  the  skin  at  this  spot.  In 
this  way  perfect  rest  and  the  benefit  of  the 
issue  were  simultaneously  and  easily  obtained. 

The  application  of  moxae,  and  the  formation 
of  eschars  by  means  of  heated  irons  have  been 
much  recommended,  and  were  formerly  in 
pretty  general  use  in  articular  diseases,  but 
they  have  of  late  years  been  superseded  by 
caustic  issues  and  setons.  Most  patients  have 
a great  horror  of  the  actual  cautery,  and  the 
difficulty  of  regulating  the  extent  of  their 
action  is  another  strong  objection  to  all  the 
usual  modes  of  cauterization.  Instances  are 
on  record  in  which  the  synovial  membrane 
was  penetrated,  and  the  most  deplorable  re- 
sults followed.  The  evils,  however,  which 
arise  from  the  abuse  of  a remedy,  are  not 
arguments  against  its  proper  use,  and  I believe 
that  moxse,  when  properly  applied,  are  more 
manageable  and  efficacious  than  any  other 
form  of  counter-irritation.  The  simplest  and 
best,  with  which  I am  acquainted,  is  made  with 
paper  which  has  been  steeped  in  the  liquor 
plumbi  diacetatis,  and  afterwards  dried.  This 
is  folded  into  a narrow  strip,  and  rolled  up 
after  the  manner  of  a bandage,  till  it  gives  a 
surface  about  the  size  of  a sixpence.  It  is 
held  on  the  point  of  skin  where  we  wish  to 
make  the  eschar  by  a pair  of  forceps  or  scis- 
sors, and  a light  applied.  By  blowing  on  it 
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it  burns  brightly  like  tinder  without  flame, 
and  produces  an  eschar  of  sufficient  extent 
which  separates  in  a day  or  two.  They  may 
be  applied  in  this  way  in  conjunction  with  the 
starched  bandages,  by  cutting  out  a small 
piece  of  the  latter,  and  thus  all  the  benefits  of 
counter-irritation  may  be  secured,  with  per- 
fect quietude  of  the  limb.  In  Paris,  agaric 
has  been  lately  used  to  form  moxae,  and  it 
answers  the  purpose  very  well.  Severinus 
and  Rust  are  the  principal  advocates  for  the 
actual  cautery.  The  latter  author  is  very 
minute  in  his  directions  as  to  the  mode  and 
extent  of  its  application,  but  it  appears  unne- 
cessary to  describe  his  practice,  as  all  the 
benefits  may  be  derived  from  the  moxae  I 
have  described,  without  any  of  the  ill  effects 
which  have  been  observed  to  follow  the  hot 
iron. 

Various  plasters  have  been  recommended, 
as  the  emplastrum  hydrargyri  cum  ammoniaco, 
but  they  are  altogether  useless,  and  much 
valuable  time  is  often  frittered  away  in  waiting 
for  their  expected  effects.  All  species  of 
stimulating  or  sedative  liniments  are  highly 
injurious,  from  the  friction  employed  in  their 
application.  Here  then  is  one  point  showing 
the  great  importance  of  making  a correct 
diagnosis. 

Setons  are  very  useful  in  relieving  severe 
attacks  of  pain.  They  effect  this  desirable 
object  more  speedily  than  issues,  but  their 
good  effects  are  by  no  means  so  permanent. 

I remember  a case  where  I passed  a seton 
just  behind  the  shoulder-joint,  which  had  the 
effect  of  almost  immediately  relieving  agoniz- 
ing pain,  which  had  continued  for  several 
days,  accompanied  by  extreme  tenderness  on 
pressure. 

When  suppuration  has  taken  place,  the  prog- 
nosis is  much  more  unfavourable,  especially  in 
adults,  and  the  question  of  treatment  becomes 
one  of  increased  importance.  It  is  often  a 
matter  of  difficulty  to  say  whether  a collection 
of  pus  in  the  soft  parts  does  or  does  not  com- 
municate with  the  joint,  and  so  long  as  this  is 
uncertain,  it  is  better  not  to  open  it,  unless  it 
appear  to  be  extending  along  the  limb.  Of 
course  if  it  be  superficial  the  sooner  it  is  dis- 
charged the  better.  If  we  know  that  the  pus 
is  in  communication  with  the  cavity  of  the 
joint,  the  general  opinion  of  surgeons  is  against 
its  artificial  evacuation.  If  left  there,  we  have 
to  consider  the  probability  of  its  increase,  dis- 
tension of  the  ligaments,  consequent  yielding 
of  the  bones  to  muscular  influence  and  con- 
secutive luxation,  besides  the  changes  Schumer 
has  shown  so  frequently  to  result  from  the 
transudation  of  pus  to  the  articular  tissues.  If 
opened,  we  have  the  chance  of  speedy  death, 
(which,  to  my  knowledge,  has  happened  in 
more  than  one  instance,)  the  increase  of  local 
action,  and  a secretion  of  pus  so  great,  that  if 
the  opening  close,  the  abscess  is  as  full  in  two 
or  three  days  as  it  was  before  : if  it  remain 
open  there  is  a profuse  and  exhausting  fetid 
discharge.  Therefore,  as  these  dangerous  con- 
sequences do  not  follow  when  the  abscess 


opens  spontaneously,  and  as  the  pus  is  some- 
times, though  very  rarely,  absorbed,  it  is  better 
not  to  interfere  as  a general  rule.  The  abscess 
must  not  be  squeezed  after  either  artificial  or 
natural  opening,  but  a degree  of  gentle  and 
uniform  pressure  kept  up  by  bandaging. 

Rust  recommends  that  before  opening  an 
articular  abscess,  the  integuments  over  it 
should  be  inflamed  by  the  cautery,  and  after 
a few  days  the  eschar  is  to  be  divided,  and 
the  matter  evacuated.  He  does  this  with  the 
view  of  exciting  a condition  of  the  skin  similar 
to  that  which  exists  in  a simple  abscess,  a con- 
dition in  which  the  walls  of  the  abscess  have 
a tendency  to  contract  and  adhere.  When 
the  abscess  is  large  he  passes  a red-hot  trocar 
through  it,  and  introduces  a seton  through 
the  openings,  leaving  it  there  for  twenty-four 
or  thirty-six  hours.  Petit  and  Larrey  make 
the  opening  with  a small  heated  knife,  and 
apply  cupping-glasses  to  remove  the  matter. 
Others  have  made  the  puncture  under  water, 
but  it  does  not  appear  that  the  danger  in  these 
cases  arises  from  the  access  of  air ; or  if  so,  that 
any  such  methods  can  obviate  this  occur- 
rence. 

When  the  general  powers  of  the  patient 
are  evidently  suffering  from  the  effects  of 
the  local  disease,  and  no  reasonable  hope 
can  be  longer  entertained  of  effecting  a 
cure,  even  by  ankylosis,  the  only  remedy  is 
the  removal  of  the  diseased  joint.  Until  the 
operations  of  Moreau,  Jeffray,  and  Park, 
had  been  performed,  amputation  was  consi- 
dered to  be  the  only  means  of  effecting  this 
object.  But  these  cases,  and  many  others 
which  have  been  recently  recorded  by  Syme, 
Key,  &c.  have  proved  that  a very  useful  limb 
may  be  preserved  by  removing  the  articula- 
tion. It  may  be  questioned  w'hether  the 
remnants  of  limbs  remaining  after  excision  of 
the  ankle  or  knee-joints  are  at  all  equal  to  the 
firm  and  steady  support  afforded  by  an  artifi- 
cial leg.  But  with  regard  to  the  removal  of 
the  elbow  and  shoulder  joints,  not  only  are 
the  motions  and  uses  of  the  hand  perfectly 
preserved  after  the  operation,  but  so  much 
motion  is  allowed  between  the  divided  extre- 
mities of  the  bones,  that  the  ordinary  motions 
of  the  joint  remain  to  a surprising  degree. 
This,  therefore,  appears  to  be  a great  improve- 
ment in  modern  surgery,  and  one  which 
should  be  carefully  considered  before  proceed- 
ing to  amputation.  See  Resection. 

Before  amputation  be  decided  on,  the  lungs 
should  be  carefully  examined,  for  I have  now 
seen  three  instances  in  which  very  extensive 
pulmonary  disease  existed  in  cases  of  diseased 
joints  in  scrofulous  patients  (and  which,  it  was 
thought,  had  commenced  in  ulceration  of  car- 
tilage,) the  general  symptoms  of  pulmonary 
disease  being  singularly  latent.  There  was  in 
fact  nothing  to  induce  a supposition  of  chest 
affection,  while  very  extensive  disease  w'as 
evident  on  auscultation.  Amputation  in  such 
cases  would  be  useless  torture,  and  the  sur- 
geon would  have  the  credit  of  hastening  his 
patient’s  death.  I believe  many  of  the  cases 
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we  used  to  hear  of,  where  disease  was  said  to 
commence  in  the  lungs  as  soon  as  the  diseased 
joint  is  removed,  arc  to  be  accounted  for  in 
this  way  : the  lungs  being  diseased,  but  the 
symptoms  rendered  latent  by  the  action 
going  on  in  the  joint.  On  the  other  hand,  if 
the  lungs  be  sound,  and  there  is  no  hope  of 
saving  the  joint,  the  sooner  it  is  removed 
the  better,  as  the  local  irritation,  if  long  pro- 
tracted,  will  almost  certainly  be  a cause  of  dis- 
ease in  some  vital  organ.  See  Amputation. 

As  to  the  general  treatment,  the  grand  ob- 
ject is  to  support  the  powers  of  the  patient. 
Pure  air  is  of  the  first  importance,  and  it  is 
much  to  be  regretted  that  the  wealthy  and 
charitable  should  rather  support  institutions 
in  unhealthy  neighbourhoods,  than  establish  a 
convalescent  hospital  in  some  healthy  locality. 
Where  the  circumstances  of  the  patient  per- 
mit, a spot  should  be  selected  where  the  tem- 
perature is  not  liable  to  sudden  vicissitudes, 
and  where  there  is  not  much  cold  or  moisture. 
The  diet  must  be  simple  and  nutritious,  but 
unstimulating.  As  much  exercise  as  can  be 
taken  without  causing  motion  of  the  limb  is 
to  be  enjoined.  The  clothing  must  be  warm 
in  the  day  time,  but  it  is  an  error  to  cause 
perspiration  at  night  by  too  many  blankets  on 
the  bed.  The  state  of  the  digestive  organs 
must  be  attended  to,  but  the  simpler  the  medi- 
cines that  are  used  the  better.  I have  often 
seen  much  benefit  from  rhubarb  in  moderate 
doses  with  carbonate  of  soda  and  infusion  of 
gentian.  This  has  appeared  to  keep  the  bowels 
in  a regular  state,  and  at  the  same  time  obviate 
the  capaciousness  of  appetite  so  often  observed 
inThese  cases,  better  than  more  complicated 
formulas.  Sir  B.  Brodie  strongly  recom- 
mends sarsaparilla  to  be  given  in  full  doses 
for  a considerable  period.  The  lighter  tonics 
will  also  prove  serviceable,  among  which  the 
salicine  is  by  far  the  best,  in  doses  of  from 
five  to  ten  grains  three  times  a day.  An  oc- 
casional opiate  will  sometimes  be  required. 
As  to  specific  remedies,  mercury  should  be 
altogether  discarded,  but  in  all  cases  where 
not  expressly  contra-indicated  a fair  and 
full  trial  should  be  given  to  the  iodide  of 
potassium,  and  from  what  I have  seen  of  its 
effects  1 am  led  to  expect  the  happiest  effects 
when  its  use  is  commenced  before  extensive 
disorganization  of  the  joint  has  come  on. 
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( Thomas  Spencer  Wells.') 

CHORDEE,  Chordata  Gonorrhea.  A pain- 
ful affection  of  the  penis,  which  sometimes 
accompanies  gonorrhea,  and  is  mostly  trouble- 
some during  the  night,  when  the  organ  is  in 
the  state  of  erection.  See  Gonorrhea. 

CHOROIDITIS.  Inflammation  of  the 
Choroid.  See  Amaurosis. 

CHRUPSIA,  more  correctly  CHROOP- 
SIA,  from  xjtoa,  colour  and  oxpiQ,  vision.  Co- 
loured vision.  In  the  healthy  state,  the  eye 
is  to  all  intents  and  purposes  an  achromatic 
instrument,  but  its  dioptric  parts  may  be  so 
deranged  or  suffused  as  to  decompose  the 
light,  and  make  objects  appear  as  if  surrounded 
by  the  colours  of  the  rainbow.  This  effect 
may  also  be  produced  by  inflection  merely,  as 
is  seen  by  closing  one  eye  and  looking  at 
printed  letters  with  the  other  over  the  point 
of  the  nose.  But  the  form  of  coloured  vision 
which  particularly  merits  the  attention  of  the 
practitioner,  is  that  depending  on  some  affec- 
tion of  the  nervous  apparatus  of  the  eye,  and 
therefore,  occurring  as  a symptom  of  Amau- 
rosis, which  see,  as  also  Eye. 

CICATRIX,  cicatrice,  Fr.  Karbc,  Germ. 
ov\i),  Gr.  The  word  cicatrix  is  by  some  authors 
derived  from  ccecare,  to  blind  ; by  others  from 
kikvo)  valeo  or  Krjicig  nidor ; but  1 am  disposed 
to  believe  that  its  true  etymology  is  unknown. 
It  is  employed  in  surgical  pathology  to  denote 
the  mark  or  scar  left  after  the  healing  of  a 
wound  or  ulcer. 

A cicatrix  is  in  every  case  the  result  of  a 
deposition  of  lymph  which  becomes  condensed, 
organized,  and  presents  a fibro-cellular  cha- 
racter, forming  what  Delpech  has  termed 
modular  tissue.  As  it  is  composed  of  a newly 
organized  substance,  it  does  not  resemble  any 
of  the  natural  structures.  At  first  thin,  deli- 
cate, and  fragile,  it  appears  redder  than  the 
adjacent  skin,  the  subjacent  vascular  layer  being 
partially  visible  through  the  translucent  web. 
It  is  also,  from  close  adhesion,  stiff  and  im- 
moveable, but  gradually  becomes  more  supple, 
and  at  the  same  time  more  compact,  in  con- 
sequence partly  of  the  repeated  movements 
and  extension  of  the  parts,  and  partly  of 
the  absorption  of  the  effused  and  thickened 
lymph  in  adjunct  structures.  It  is  highly 
susceptible  of  injury  from  slight  mechanical 
or  chemical  causes  ; and  is  likewise  prone  to 
give  way  and  ulcerate  during  certain  morbid 
conditions  of  the  system.  Imperfect  sup- 
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puration  and  slowness  of  the  reparative  pro- 
cess indicate  its  low  degree  of  vitality  and 
organization  when  subjected  to  external  injury. 

The  cicatrix  in  proportion  as  it  acquires 
strength  and  solidity  assumes  a white  appear- 
ance, owing  to  the  scanty  supply  of  blood- 
vessels. It  is  destitute  of  the  natural  sensi- 
bility of  the  skin,  no  sentient  nerves  having 
ever  yet  been  traced  into  its  substance.  It 
does  not  possess  sebaceous  glands,  exhalents, 
or  absorbents,  and  is  incapable  of  furnishing 
hairs,  or  generating  the  villi  which  belong  to 
the  original  cutis.  The  rete  mucosum  is  slowly, 
if  ever  reproduced,  hence  the  cicatrices  of  ne- 
groes remain  for  a long  time  white  or  yellow, 
and  indeed  never  acquire  exactly  the  same  tint 
as  the  neighbouring  surface,  being  either  yel- 
lowish brown  or  intensely  black.  Not  so  the 
epidermis  on  the  cicatrix,  for  its  presence  can 
be  demonstrated  during  life  by  the  application 
of  a blister,  and  after  death  by  maceration  in 
water.  The  cellular  texture  underneath  a 
cicatrix  is  dense  and  compact. 

Whatever  tends  to  increase  the  vascular 
appearance  of  the  skin,  or  to  produce  a local 
plethora  in  the  capillary  net-work,  renders 
scars  more  palpable  from  contrast.  Thus 
when  the  countenance  is  flushed  by  the  effect 
of  passion,  violent  exercise,  or  excitement, 
scars  are  readily  distinguished,  from  their  ex- 
treme whiteness,  and  from  their  relatively  de- 
pressed condition  beneath  the  level  of  the 
skin.  This  depression  of  the  cicatrix,  observes 
M.  Breschet ',  is  to  be  ascribed  to  the  circum- 
stance of  its  structure  being  essentially  fibrous, 
or  of  a nature  analogous  to  the  white  fibre  of 
tendons  and  aponeuroses.  This  texture  is 
more  dense  and  compact  in  recent  than  in  old 
cicatrices.  Accordingly,  the  depression  pro- 
gressively diminishes  with  time.  The  more 
abundant  and  lax  the  subjacent  cellular  texture, 
the  less  will  the  cicatrix  be  depressed,  as  is 
proved  by  the  result  of  surgical  operations  on 
the  lips  or  scrotum.  This  pitting  applies  par- 
ticularly to  cicatrices  which  follow  accidental 
breaches  of  surface,  and  which  unite,  as  it 
is  commonly  expressed,  by  first  intention. 
Whereas  the  cicatrices  of  wounds  which  have 
healed  by  suppuration,  and  of  which  the  causes 
and  forms  may  vary  exceedingly,  do  not  al- 
ways display  this  appearance,  but,  on  the 
contrary,  present  an  elevated  instead  of  a 
hollow  surface. 

Cicatrices  are  for  the  most  part  indelible. 
Their  external  appearance  and  form  ought  to 
be  carefullystudied  by  the  surgical  pathologist, 
as  he  may  be  thereby  enabled  to  discover  dis- 
eases with  which  the  subject  has  been  previ- 
ously affected.  Every  practitioner  familiar 
with  wounds  can  at  once  distinguish  the  linear 
scar  of  an  incised  wound,  from  the  uneven  and 
tuberous  scar  of  a contused  wound,  or  the 
minute,  round,  puckered  scar  of  a punctured 
wound,  from  the  somewhat  similar  though 
more  irregular  and  profound  scar  of  a gunshot 
wound.  The  profession  is  indebted  to  Dr. 
Rambcrg,  for  an  elaborate  description  of  the 

1 Dietionnairc  <Ie  Medccinc,  Article  “Cicatrice.” 


cicatrices  which  follow  specific  ulcers  of  dif- 
ferent kinds1. 

The  cicatrix  from  a scrofulous  ulcer  is  un- 
even, plicated,  furrowed,  radiated,  presenting 
several  deep  pits;  it  is  usually  white,  smooth, 
arid  glistening,  and  frequently  bounded  by  a 
hard  uneven  margin  : that  from  a scorbutic 
ulcer  is  of  a deep  bluish-red  hue,  soft,  elevat- 
ed, sensitive,  and  easily  ruptured,  giving  way 
at  insulated  points,  and  forming  minute  ul- 
cers which  rapidly  enlarge  ; after  a lapse  of 
years  it  becomes  more  flattened,  has  a brown- 
ish-red cast  passing  to  green  at  the  centre, 
while  the  circumference  is  of  a pale  brown  ; 
it  appears  puckered,  thin,  and  easily  dis- 
placed, seeming  loosened  as  it  were  from  its 
basis  : that  from  an  arthritic  ulcer,  generally 
met  with'in  the  proximity  of  the  joints,  espe- 
cially of  the  lower  extremities,  has  usually  a 
large  but  irregular  and  jagged  surface,  un- 
even and  full  of  numerous  depressions  and 
elevations,  of  a dusky  red  passing  into  a blue 
or  ash  colour  ; its  confines  are  dark  brown, 
varicose,  liable  to  attacks  of  erysipelatous 
inflammation,  synchronous  or  alternating  w'ith 
fits  of  gout : that  from  an  herpetic  ulcer  is  very 
diffuse,  having  an  irregular  devious  compass, 
but  lying  very  superficial;  it  has  a dirty  red- 
dish-brown aspect  passing  into  gray  or  blue, 
though  portions  of  the  centre  retain  the 
colour  of  the  original  integument ; it  is  quite 
even,  blending  imperceptibly  with  the  adjoin- 
ing skin,  which  together  with  the  cicatrix  is 
generally  covered  with  scales  and  crusts  : that 
from  a syphilitic  sore  varies  according  as  the 
ulceration  has  occupied  glandular,  cufaneous, 
or  mucous  structures  ; the  glandular  cicatrices 
are  uneven,  puffy-looking,  sunk  in,  hard,  firm 
and  of  a reddish  brown  or  coppery  hue  ; the 
scars  upon  the  skin  are  limited  in  size,  more 
or  less  round,  accurately  defined,  somewhat 
deep,  at  first  of  a brownish-red  colour  which 
gets  gradually  paler,  leaving  behind  a dull 
brownish  stain  ; those  on  mucous  surfaces  re- 
semble the  last,  except  in  colour,  which  is 
more  of  a blueish-red. 

The  cicatrix  of  an  ulcer  of  the  intestines 
always  appears  depressed,  unless  the  other 
tunics  besides  the  mucous  are  involved.  It 
is  also  smooth,  soft,  and  pliant,  and  has  no 
disposition  to  contract,  so  that  it  is  of  the  same 
extent  as  the  ulcer  that  preceded  it.  In  cases 
of  severe  dysentery,  however,  the  cicatrix  is 
white  and  puckered,  and  very  similar  to  one 
which  would  remain  after  a similar  ulceration 
on  the  surface  of  the  body.  In  a few  rare  in- 
stances after  the  cure  of  psoas  abscess,  the 
cavity  remains  in  the  state  of  a thickened  and 
contracted  cyst,  holding  a serous  fluid  or 
containing  air.  The  interior  surface  of  all 
such  cavities  nearly  resembles  the  lining  of 
sinuses ?. 

Powerful  chemical  agents,  as  the  various 
caustics  and  escharotics,  which  not  only  effect 
a separation  of  organic  parts,  but  at  the  same 
time  destroy  their  texture,  produce  large  un- 

1 Rust’s  Handbuch  der  Chirurgie,  Bd.  v.  p.  19. 

2 Macartney  on  Inflammation,  p.  65. 
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seemly  and  irregular  scars,  which,  more  parti- 
cularly when  the  corrosion  has  penetrated 
deeply,  exhibit  a number  of  dilated  anastomos- 
ing vessels  filled  with  dark  blood. 

The  cicatrix  resulting  from  a burn  differs  in 
appearance  according  to  the  amount  of  injury. 
Thus,  where  from  protracted  suppuration  the 
rete  mucosum  is  completely  destroyed,  the 
cicatrix  is  white  from  the  absence  of  pigment  um 
nigrum.  Where,  on  the  other  hand,  the  rete 
mucosum  is  scathed  without  being  entirely 
destroyed,  the  colouring  matter  acquires  a 
much  deeper  shade  than  natural.  Hence  the 
yellow,  tawny,  or  brown  stains  which  the 
scars  exhibit  when  perfectly  healed,  are  for  the 
most  part  permanent,  or  at  all  events  but 
slightly  modified  by  time.  In  the  negro,  the 
colour  of  the  cicatrix  is  much  deeper  than  the 
natural  skin.  Where  again  it  is  destroyed  in 
certain  points,  and  preserved  though  changed 
in  others,  the  cicatrix  presents  a kind  of  mot- 
tled appearance  ; the  rete  mucosum  being  either 
not  reproduced  or  else  reproduced  very  im- 
perfectly on  the  points  where  it  has  been 
destroyed,  the  prominences  thence  resulting 
have  a white  colour  ; while  the  points  of  the 
skin  corresponding  to  those  where  the  rete 
mucosum  has  been  merely  altered,  have  a more 
or  less  brown  tint.  A valuable  practical  hint 
is  deducible  from  the  above  facts,  namely, 
that  we  should  avoid  as  much  as  possible  ap- 
plying blisters  for  any  length  of  time  on  parts 
habitually  exposed  to  view,  especially  in  the 
case  of  females,  from  the  risk  of  producing  un- 
sightly scars. 

But  one  of  the  great,  inconveniences  attend- 
ing extensive  burns,  arises  from  the  irregular 
shape  and  extent  of  the  cicatrix  which  is 
formed,  and  its  subsequent  absorption.  This 
peculiarity,  says  Dr.  Macartney1,  would  seem 
to  depend  on  the  cicatrix  involving  so  much 
of  the  skin,  in  consequence  of  new  organized 
lymph  or  granulations  being  formed  on  the 
cutaneous  tissue,  which  has  been  only  imper- 
fectly destroyed,  and  the  basis  of  the  true 
skin  being  afterwards  removed  by  absorption 
along  with  the  structure  of  the  cicatrix. 

It  is  the  duty  of  the  surgeon  to  watch  at- 
tentively the  progress  of  the  cicatrix,  and 
when  necessary  to  employ  judicious  measures 
for  moderating  its  extent,  and  counteracting 
deformity.  Any  liquid  exudation  from  the 
surface  ought  to  be  gently  wiped  off,  as  it 
is  apt  to  give  rise  to  crusts  or  furfuraccous 
scales,  which  when  allowed  to  accumulate 
may  prove  a source  of  irritation  and  ulce- 
ration. The  cicatrix  ought  likewise  to  be 
protected  against  external  impressions,  espe- 
cially when  recent,  or  situate  in  the  proxi- 
mity of  important  organs  like  the  brain,  as 
occurs  after  trephining,  or  fractures  of  the 
cranium  with  loss  of  bony  substance.  A 
moderate  degree  of  warmth  will  be  proper, 
as  cicatrices  are  very  sensible  to  atmospheric 
vicissitudes.  Thus,  persons  often  complain 
of  a feeling  of  uneasiness  and  cold  in  them  on 
the  approach  of  winter.  They  are,  moreover, 
1 Op.  cit.  p.  63. 


prone  to  become  chapped  and  to  ulcerate  du- 
ring the  prevalence  of  frosty  weather. 

Neuralgia  of  the  cicatrix  is  a most  painful 
and  often  a most  intractable  disease.  When 
perfectly  local  it  sometimes  yields  to  surgical 
treatment,  and  Mons.  Larrey  has  instanced 
several  cases  in  which  he  succeeded  by  de- 
stroying the  cicatrix  through  the  application  of 
the  actual  cautery.  Where  the  mischief  ex- 
ists at  the  origin  of  the  nerve,  art  is  unavail- 
ing. 

A swollen  state  of  the  cicatrix  frequently 
persists  after  certain  operations,  as  that  for 
hare-lip,  depending  on  non-absorption  of  the 
effused  lymph.  Here  Mr.  Wardrop  informs 
me  blistering  will  be  found  a very  effectual 
remedy.  When  tumours  form,  they  must  be 
removed  by  the  knife. 

A tense,  contracted,  and  rigid  cicatrix  con- 
stituting a hard  band,  is  a frequent  sequel  of 
severe  burns.  To  get  rid  of  this  defect,  of 
which  the  preventive  treatment  will  be  de- 
tailed in  the  article  Cicatkization,  various 
means  have  been  suggested.  Dupuytren  re- 
commended the  following  practice  : — 

1.  To  make  several  transverse  incisions  at 
short  distances  throughout  the  whole  length 
and  thickness  of  the  band,  without  removing 
any  portion  of  its  substance,  so  as  to  enable 
the  surgeon  to  extend  it  readily. 

2.  To  stretch  afterwards  the  parts  in  a di- 
rection opposite  to  that  to  which  the  injury 
had  brought  them,  in  order  to  obtain  a cica- 
trix with  the  production  of  a new  cutaneous 
structure. 

This  extension  requires  to  be  managed 
with  great  circumspection,  by  means  of  band- 
ages and  mechanical  contrivances,  because 
serious  consequences,  as  intense  pain,  violent 
inflammation,  and  gangrene  have  been  known 
to  ensue  where  due  precautions  had  not  been 
employed.  Indeed,  even  in  spite  of  the  best 
directed  efforts  mischief  has  resulted,  as  ex- 
emplified in  a case  adduced  by  Delpech,  the 
author  of  a mode  of  treatment  just  the  in- 
verse of  the  above.  He  maintains  that  in 
deformities  of  this  description  we  may  expect 
a cure  only,  provided  we  can  remove  in 
totality  the  “ morbific  organization,”  and  that 
this  being  done,  sufficient  loose  skin  remains 
to  admit  of  the  parts  being  approximated  in 
the  counter-direction  to  that  caused  by  the 
deformity,  and  brought  into  immediate  union. 
Of  the  two,  this  latter  method  assuredly  de- 
serves the  preference  where  sufficient  skin  can 
be  saved,  since  by  direct  union  we  obviate  the 
production  of  new  inoclu/ar  texture,  and  the 
consequent  recurrence  of  deformity.  But  the 
practice  is  clearly  inadmissible  where  the  cica- 
trix is  extensive  and  tortuous. 

Another  means  of  accomplishing  the  same 
object  is  by  making  lateral  incisions  in  the 
neighbouring  integument,  or  by  determining 
a loss  of  substance  followed  by  a cicatrix,  which 
would  tend  to  divert  the  part  into  an  oppo- 
site direction.  This  latter  plan  has  been  ap- 
plied with  great  success  in  the  instance  of 
trichiasis ; an  affection  dependent  on  scarring 
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of  the  inner  margin  of  the  lid,  and  suscep- 
tible of  removal  by  the  formation  of  a corres- 
ponding scar  on  the  outer  lid,  effected  either 
by  excising  a portion  of  the  skin  or  by  de- 
stroying it  with  the  actual  cautery. 

It  deserves  attention  that  whenever  the 
adjunct  or  subjacent  textures  are  unhealthy, 
the  cicatrix  is  the  point  where  primary  or 
secondary  disease  is  first  developed.  Thus, 
when  a virus  of  any  kind  has  been  introduced 
into  the  substance  of  the  skin,  there  the 
local  symptoms  are  manifested,  simultaneously 
with  the  phenomena  of  constitutional  disturb- 
ance. It  is  in  the  cicatrix  again  that  we  gene- 
rally find  the  first  traces  of  relapse  of  cancer, 
most  commonly  in  the  form  of  circumscribed 
indurated  tubercles,  prone  to  ulcerate  from 
very  slight  causes. 
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CICATRIZATION,  Germ.  Vernarbung. 
This  term  is  applied  to  the  process  whereby 
wounds  and  ulcers  are  healed.  It  may  take 
place  under  one  of  two  conditions ; namely, 
that  of  direct  union,  called  healing  by  first  in- 
tention ; or  that  of  indirect  union,  called  heal- 
ing by  suppuration. 

In  the  instance  of  direct  union,  we  find  the 
following  order  of  events  : 1st,  Effusion  of 
fibrinous  lymph.  2d,  Cellular  organization  of 
this  lymph  ; and  3d,  Inosculation  of  the  vessels 
of  the  opposite  sides.  The  first  step  towards 
healing,  consists,  according  to  Dr.  Henle1,  in 
the  formation  of  the  so  called  primary  cells. 
These  make  their  appearance  in  the  scanty 
exudation  shed  betwixt  the  edges,  or  upon  the 
surface  of  a wound.  Their  envelopes  lengthen 
out  in  the  shape  of  tubes  or  filaments,  which 
by  coalition  with  other  filaments,  are  ulti- 
mately transformed  into  cellular  substance, 
which  is  the  matrix  of  every  cicatrice.  “ Dur- 
ing the  first  twenty-four  hours,”  says  Mons. 
Serres,  “ the  membrane  formed  by  the  exuda- 
tion is  white  and  areolar ; in  forty-eight 
hours,  or  sometimes  earlier,  it  is  already  per- 
meated with  blood-vessels  ; the  third  or  fourth 
day  it  is  still  more  vascular.  When  from  five 
to  six  days  have  been  allowed  to  elapse,  it  is 
often  so  firmly  organized  that  as  much  violence 
is  necessary  to  rupture  it  as  the  neighbouring 
sound  parts.”  This,  however,  is  not  always 
the  case,  for  sometimes  the  new-formed  struc- 
ture gives  way  when  very  slight  force  is 
used. 

This  plastic  exudation,  this  vascular  deve- 
lopment, takes  place  independently  of  inflam- 
mation ; indeed  inflammation  is  rather  an  ob- 
stacle to  the  progress  of  cicatrization.  “ Fre- 
quenter enim  vidimus  cum  integrum  crus 

5 Muller’s  Archiv.  1839,  No.  3. 
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brachiumve  abscissum  esset,  coaluisse  tamen 
vulnus  antequam  inttammatio  oboriretur1.” 

In  the  instance  of  union  by  the  second  in- 
tention, that  is,  by  suppuration,  one  portion  of 
the  primary  cells  is  gradually  transformed  into 
cellular  texture,  as  above  described,  while  the 
remainder  is  thrown  off  in  the  form  of  puru- 
lent matter.  The  formation  of  pus  is  essential 
to  that  of  granulations,  and  is,  of  necessity, 
antecedent  2.  Granulations  are  characterized 
by  the  uppermost  layers  being  composed  of 
cells  quite  analogous  to  the  puriform  granules, 
while  those  underneath  display  the  envelopes  of 
cells,  exhibiting  the  several  stages  of  transition 
into  cellular  fibres,  as  in  the  case  of  immediate 
union.  Hence,  it  results  that  the  formation 
of  new  cells  proceeds  always  upon  the  surface 
of  the  granulations,  while,  at  the  same  time, 
the  organization  is  advancing  from  below  up- 
wards. So  soon  as  the  granulations  have 
attained  the  level  of  the  superficial  integu- 
ment, the  exudation  ceases,  and  the  primary 
cells  no  longer  furnish  cellular  texture,  but 
skin3.  It  would  appear,  farther,  that  the  first 
rudiments  of  blood-vessels  are  to  be  found  in 
the  primary  cells,  and  that  these  cells  shoot 
out  processes,  whereby  inosculation  takes  place 
with  each  other  and  with  the  adjoining  capil- 
laries. 

When  the  process  of  cicatrization  is  to  take 
place  on  the  surface  of  granulations,  it  usually 
commences  on  the  edges  of  the  ulcer,  and 
proceeds  gradually  thence  to  the  centre. 
Preparatory  to  the  final  act  of  healing,  we  ob- 
serve that  the  granulations  on  the  edges  of  the 
sore  are  reduced  to  a flat  surface  ; the  vascu- 
larity of  the  edges  about  to  cicatrize  declines, 
and  the  thin  pellicle  which  covered  the  granu- 
lations becomes  opaque  and  thicker.  “ It  is 
indispensable  also,”  observes  Dr.  Macartney4, 
“ that  inflammation  should  have  ceased  in  the 
skin  immediately  surrounding  the  sore.  The 
blood-vessels,  which  previously  ascended  to 
the  surface  of  the  granulations,  now  give  place 
to  vessels  that  are  extended  from  the  skin  to 
the  surface  of  the  cicatrix  in  a radiated  man- 
ner ; as  may  be  demonstrated  by  the  injection 
of  the  limb  with  a coloured  fluid,  in  a case  of 
recent  formation  of  a cicatrix.  These  vessels, 
which  at  first  form  but  few  cross  communica- 
tions with  each  other,  ultimately  acquire  more 
of  the  reticulated  arrangement  of  the  blood- 
vessels in  the  common  skin.  In  proportion  as 
cicatrization  proceeds,  the  granulations  are 
removed  by  absorption,  and  the  surface  of  the 
ulcer  daily  diminishes.  At  last,  if  the  adjoin- 
ing skin  be  not  prevented  by  adhesions  to  the 
parts  underneath,  the  cicatrix  bears  but  a small 
proportion  to  the  size  of  the  original  ulcer. 
We  observe  therefore,  that  when  granular 
structure  is  prepared  by  the  cessation  of  in- 
flammation, that  the  mode  of  healing  bears  a 
strong  resemblance  to  that  which  takes  place 
when  open  wounds  are  cured  without  inflam- 

1 Galen,  Adversus  Erasistratcos,  cap.  vii. 

2 Gueterbock,  De  Pure,  p.  30. 

3 Muller’s  Archiv.  1839,  No.  3. 

■*  Treatise  on  Inflammation,  p.  62. 
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mation  having  occurred.  Its  chief  difference 
consists  in  a certain  quantity  of  the  medium  of 
lymph  or  granulation  remaining,  and  being 
incorporated  with  the  cicatrix.” 

Although  cicatrization,  as  a general  rule, 
proceeds  from  the  circumference  to  the  centre 
of  a sore,  yet  there  are  particular  instances  in 
which  it  may  also  commence  at  several  iso- 
lated points  at  the  same  time,  and  that  chiefly 
in  the  instance  of  specific  ulcers.  “ In  such 
cases,”  says  the  last-named  author1,  “ the  heal- 
ing process  is  very  rapid,  and  the  granulations 
acquire  their  proper  integuments,  before  there 
is  time  for  their  being  diminished  bv  absorp- 
tion, or  by  their  having  assumed  a plain  sur- 
face.” Under  these  circumstances,  as  might 
be  expected,  the  cicatrix  possesses  a very  irre- 
gular and  puckered  appearance,  which  is  after- 
wards somewhat  improved  by  the  processes  of 
contraction  and  absorption. 

In  the  instance  in  which  cicatrization  occurs 
under  a clot  or  scab,  it  is  believed  that  it  does 
not  proceed  from  the  edges,  but  takes  place 
at  the  same  time  over  the  whole  surface,  as  the 
covering  is  usually  detached  at  once.  In  this 
mode  of  cure  the  cicatrix  is  supple,  and  most 
nearly  resembles  the  common  integument. 
It  is  quite  incompatible  with  the  process  of 
inflammation,  and  is  therefore  only  suitable  to 
recent  wounds  which  are  kept  perfectly  at 
rest.  It  may  be  sometimes  factitiously  pro- 
moted in  practice,  by  covering  the  broken 
surface  with  gold-beaters’  skin. 

There  are  certain  conditions  which  favour, 
and  others  which  retard  or  prevent  cicatriza- 
tion. To  the  former  belong  pure  air,  sound 
bodily  health,  and  suitable  regimen.  Among 
the  latter  may  be  enumerated  irritation,  or 
inflammation  of  the  adjunct  structures,  or  a 
low  pitch  of  their  vitality ; certain  local  cir- 
cumstances, such  as  a varicose  dilatation  of  the 
veins,  position  of  the  wound  or  sore  over  bone, 
presence  of  extraneous  substances,  caries ; 
general  morbid  states  of  the  system,  from  scro- 
fula, herpes,  syphilis.  Carcinoma,  without 
doubt,  one  of  the  greatest  obstacles  to  cicatri- 
zation, does  not  always  prevent  it ; since  I 
have  occasionally  witnessed  the  fact  of  can- 
cerous ulcers  partly  healing. 

When  the  surface  of  the  sore  becomes  dry, 
and  its  margins  are  hard  and  insensible,  or 
preternaturally  hot,  moist  warmth  must  bo 
resorted  to,  as  that  which  is  effected  by 
emollient  poultices.  If  there  be  much  heat 
and  tension,  a few  leeches  may  be  advan- 
tageously applied  in  the  neighbourhood. 
When  the  granulations  are  too  luxuriant,  as- 
tringents are  indicated,  such  as  nitrate  of  silver, 
sulphate  of  copper,  and  burnt  alum  ; the  last 
will  be  found  very  efficient  in  counteracting 
the  disposition  to  form  bands,  and  the  like. 
Should,  on  the  other  hand,  the  surface  present 
an  indolent  character,  topical  blistering  will 
be  found  very  beneficial  in  imparting  a vigor- 
ous and  healthy  action  to  the  sluggish  capilla- 
ries. It  is  well  ascertained,  that  the  exhibition 


of  a purgative  occasionally,  promotes  very 
materially  the  healing  process. 

Bibliography. — Von  derKolk,  Comment,  de  regen. 
partium  niobium  in  Vulnere, Gottingen,  17(17;  Bichat, 
Anatomic  Generalc,  tom.  i.  p.  88;  Cruvei/hier,  Essai 
stir  l'Anatomie  Patliologiqne,  Paris,  1816,  tom.  ii.  p. 
164;  De/pcch , Cliir.  Clinique,  tom.  ii ; Pauli,  Com- 
mentatio  physiologico-cliivurgica  de  Vulncribus  sanan- 
dis,  Goeting®,  1 825 ; Guctcruoek,  I)e  Pure  ct  Granu- 
lationc,  Berolini,  1837. 

( Alexander  Ure. ) 

CILIA,  the  Eyelashes,  inversion  of.  See 
Trichiasis. 

CINCHONA,  Quinquina,  Fr.  ; Fieber - 
nude,  Ger.  The  pharmacopceial  name  of 
several  kinds  of  Peruvian  barks. 

The  use  of  this  medicine  was  but  little 
known  until  the  year  1635,  when  a signal 
cure  having  been  performed  by  it  on  the 
Spanish  viceroy’s  lady,  the  Countess  del  Cin- 
chon,  at  Lima,  it  came  into  general  use,  and 
hence  it  was  distinguished  by  the  appellations 
of  cortex  cinchonae,  and  pulvis  comitissae,  or 
the  Countess’s  powder.  The  trees  which 
afford  the  different  varieties  of  cinchona  grow 
wild  in  the  hilly  and  mountainous  districts  of 
Peru,  and  on  the  Western  Andes  ; the  bark 
is  stripped  from  the  branches,  trunk,  and  root, 
in  September,  and  dried. 

Three  kinds  of  bark  are  now  in  use  ; — 

1st,  Heart  leaved  cinchona,  ( Cortex  cin- 
chona; cor  difolia:.') — The  bark  of  this  tree  is 
called  t he  yellow  baric,  as  it  approaches  nearer 
to  that  colour  than  either  of  the  others.  It  is 
in  flat  pieces,  not  convoluted  like  pale,  nor 
dark  coloured  like  the  red  bark  ; it  is  smooth 
externally,  internally  of  a light  cinnamon 
colour,  friable,  and  fibrous ; has  no  peculiar 
odour  different  from  the  others,  but  has  a 
much  more  bitter  taste,  with  some  degree  of 
astringency.  It  is  from  this  variety  of  cin- 
chona that  the  alkali  quina,  has  been  obtained  ; 
which,  in  combination  with  sulphuric  acid, 
forms  the  sulphate  of  quinine,  now  so  exten- 
sively used. 

2d,  Lance-leaved  cinchona,  ( Cortex  cinchona 
lancifolice.) — This  is  the  quilled  bark,  which 
comes  in  small  quilled  twigs,  breaking  close 
and  smooth,  friable  between  the  teeth,  covered 
with  a rough  coat  of  a brownish  colour,  inter- 
nally smooth,  and  of  a light  brown  ; its  taste 
is  bitter,  and  slightly  astringent ; flavour 
slightly  aromatic  with  some  degree  of  musti- 
ness. 

3d,  Oblong-leaved  cinchona,  ( Cortex  cin- 
chona; oblongifolia.) — This  is  the  red  bark  of 
the  pharmacopoeia  ; it  is  in  large  thick  pieces, 
externally  covered  with  a brown  rugged  coat, 
internally  more  smooth  and  compact,  but 
fibrous ; colour,  dark  red  ; taste  and  smell, 
similar  to  that  of  the  lancc-lcavcd  cinchona, 
but  the  taste  rather  stronger.  The  first  variety 
is  that  which  is  most  frequently  used. 

Few  drugs  have  been  more  abused  than 
this.  When  administered  with  judgment  and 
discrimination,  cinchona  is  a powerful  agent 
3 
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in  restoring  lost  tone  to  the  system,  in  all 
cases  of  debility,  however  induced  ; and  in 
imparting  fresh  energy  and  vigour  to  con- 
stitutions, congenitally  weak.  Even  when  a 
healthy  state  of  the  digestive  organs  exists,  it 
imparts  a higher  power  of  action,  promotes 
the  appetite,  assists  digestion  and  nutrition, 
and  gives  a greater  degree  of  regularity  to  the 
functions.  The  salutary  effects  of  its  adminis- 
tration, in  cases  of  erysipelas,  gangrene,  old 
ulcers,  extensive  suppuration,  and  venereal 
ulceration,  have  been  long  and  well  attested, 
so  also  has  the  decided  control  it  seems  to 
possess  over  all  diseases  assuming  a periodic 
character. 

Sir  Benjamin  Brodie  relates  the  case  of  a 
gentleman,  who  had  lived  long  in  a tropical 
climate,  and  became  affected  with  stricture  of 
the  urethra,  of  a spasmodic  nature,  which  re- 
curred every  alternate  night  about  twelve 
o’clock,  and  continued  until  five  or  six  o’clock 
in  the  morning.  By  anticipating  the  parox- 
ysms, and  administering  quinine , in  large 
doses,  at  short  intervals  of  time,  a cure  was 
effected. 

The  surgical  diseases,  however,  for  the  cure 
of  which  cinchona  derives  its  chief  celebrity, 
are  gangrene  and  mortification.  Its  great 
remedial  powers  in  checking,  and  even  sub- 
duing one  of  these  morbid  conditions,  have 
gained  for  it,  from  Mr.  Pott,  the  appellation 
of  a noble  medicine.  That  great  surgeon 
observes,  “ Its  general  power  of  stopping  the 
one  (gangrene)  and  resisting  the  other  (mor- 
tification) have  made  no  inconsiderable  addi- 
tion to  the  chirurgic  art.”  He  excludes  from 
this  observation,  that  particular  species  of 
mortification  of  the  toes  and  feet,  frequently 
but  erroneously  attributed  to  the  cutting  the 
nails,  or  a corn,  too  deeply,  and  which  he  con- 
siders as  being  a disease,  sui  generis.  Mr. 
Pott  observes,  in  all  other  cases,  wherein  it 
is  used,  or  recommended,  no  man  has  a higher 
opinion  of  it ; but  in  this  I cannot  give  it  a 
praise  which  it  does  not  deserve.  The  reme- 
dial effects  of  this  medicine  in  mortification 
have,  however,  been  questioned  by  another 
surgeon  of  eminence,  Mr.  S.  Sharpe,  who 
observes,  “ I have  never  clearly  to  my  satis- 
faction, met  with  any  evident  proofs  of  its 
preference  to  the  cordial  medicine,  usually 
prescribed and  the  learned  author  of  the 
Surgical  Dictionary  seems  to  entertain  simi- 
lar doubts  of  its  efficacy  in  the  same  disease. 
But,  opposed  to  these  opinions,  we  have  the 
high  authority  of  John  Hunter,  who  has  re- 
marked in  his  observations  on  the  mortifica- 
tion preceded  by  inflammation,  that  bark  is 
the  only  medicine  that  can  be  depended  on, 
as  it  increases  the  powers  of  the  system,  and 
strengthens  the  constitution,  while  it  lessens 
the  action. 

Its  first  employment  in  these  diseases  is 
generally  ascribed  to  Sir  Hans  Sloane,  but 
Dr.  Sigmond,  in  his  interesting  lectures  on 
cinchona,  says  that  the  individual  who  pub- 
lished the  earliest  account  of  this  practice  was 
Rushworth,  in  a work,  entitled,  “ A Proposal 


for  the  Improvement  of  Surgery he  seemed, 
however,  to  be  only  aware  of  its  value  in  the 
gangrene  attendant  upon  intermittent  fever. 
Douglas,  Amyand,  Monro,  Kirkland,  Van 
Swieten,  De  Haen,  and  Haller,  have  advo- 
cated the  use  of  the  bark. 

It  has  been  remarked,  that  tanners,  and 
even  individuals  of  delicate  constitution  living 
in  the  vicinity  of  tan-yards,  derive  benefit 
from  the  exhalations  arising  from  the  large 
quantities  of  the  common  oak  bark  employed 
in  the  process  of  tanning : and  in  illustration 
of  its  power  of  changing  diseased  into  healthful 
action,  and  restoring  vigour  and  energy  to 
the  enfeebled  frame,  instances  have  been  cited 
of  the  speedy  recovery  of  labourers  working 
in  tan-holes,  whose  health  had  been  previously 
much  impaired  by  old  indolent  ulcers,  and 
diseases  of  a chronic  character. 

Notwithstanding  all  these  testimonials  in 
favour  of  the  good  results  derivable  from  the 
judicious  administration  of  Peruvian  bark,  we 
must  not  lose  sight  of  the  injurious  effects 
contingent  upon  the  wholesale  and  indiscri- 
minate use  of  that  powerful  remedy.  Some 
years  ago,  physicians  and  surgeons  imagined 
that,  in  certain  diseases,  they  could  not  ad- 
minister too  much  bark,  and  measured  the 
beneficial  effects  likely  to  result  from  the 
drug,  according  to  the  quantity  taken  by  the 
patient. 

With  such  disregard  to  the  common  prin- 
ciples of  physiology  and  of  pathology  ; and 
with  the  blind  zeal  of  credulous  enthusiasts, 
who,  never  thinking  it  necessary  to  institute 
inquiries  of  their  own,  allowed  themselves  to 
be  carried  along  with  the  current  opinion  of 
the  day,  as  to  the  omnipotent  power  of  bark 
in  subduing  disease,  is  it  to  be  wondered  at, 
for  it  cannot  be  denied,  that  pernicious  con- 
sequences have  resulted  from  such  an  empiri- 
cal modus  medendi?  We  are  aware  that  the 
remedial  powers  of  bark  have  been  greatly 
exaggerated,  and  that  the  drug  itself  has  been 
greatly  abused,  in  surgical  as  well  as  medical 
practice  ; but  still,  we  confess  that  we  do  not 
see  much  reason  at  the  present  date  for  the 
horror,  with  which  a contemporary  surgical 
writer  of  high  standing,  seems  to  regard  even 
the  possibility  of  administering  too  large,  or 
inordinate  doses,  of  cinchona. 

In  prescribing  bark,  it  is  essentially  neces- 
sary that  the  following  circumstances  be  duly 
attended  to  : — 

1st.  In  all  cases  where  the  stomach  and 
intestines  are  in  an  irritable  condition,  or 
wffiere  the  functions  of  the  liver  are  deranged, 
it  should  not  be  administered.  2d.  It  should 
never  be  ordered  until  all  inflammatory  symp- 
toms have  subsided,  or  have  been  subdued  by 
bleeding  and  other  means.  3d.  The  influence 
which  the  administration  of  that  medicine 
appears  to  exert  on  the  digestive  organs,  and 
their  several  functions,  should  be  carefully 
observed. 

The  officinal  preparations  of  Cinchona  are 
a subtle  powder,  an  infusion,  a decoction, 
tinctures,  and  extracts  ; besides  the  sulphates 
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of  Cinchonia  and  of  Quinia.  The  usual 
dose  of  the  powder  is  half  a drachm,  which 
may  be  frequently  repeated.  It  was  for- 
merly given  in  much  larger  doses  ; Cullen 
gave  as  much  as  four  drachms  at  a dose,  when 
he  wished  the  medicine  to  have  a powerful 
effect ; but  the  bulk  of  the  dose  alone  was 
sufficient  to  nauseate.  According  to  the  opi- 
nion of  Dr.  A.  T.  Thomson,  the  best  vehicle 
for  administering  it  is  milk,  which  effectually 
covers  the  flavour  of  the  bark,  if  the  dose  be 
swallowed  the  instant  it  is  mixed  with  the 
milk.  It  may  also  be  administered  in  wine, 
in  any  spirituous  liquor,  or,  if  it  excites  nau- 
sea, combined  with  an  aromatic.  The  cold 
infusion  is  the  least  powerful  of  the  prepa- 
rations of  bark,  but  the  most  grateful.  The 
decoction  contains  much  more  of  the  active 
matter,  and  is  the  preparation  generally  used 
when  the  powder  is  rejected  ; its  dose  is 
from  one  to  three  or  four  ounces.  The 
spirituous  tincture,  though  containing  still 
more  of  the  bark,  cannot  be  extensively  used 
on  account  of  the  menstruum  ; but  is  prin- 
cipally employed  in  small  doses  of  two  or 
three  drachms,  as  a stomachic.  The  extract 
is  a preparation  of  considerable  power,  when 
properly  prepared,  and  is  adapted  to  those 
cases  where  the  remedy  requires  to  be  conti- 
nued for  some  time.  It  is  given  in  the  form 
of  pill  in  doses  of  from  five  to  fifteen  grains. 
Bark  is  also  occasionally  prescribed  in  the 
form  of  enema  ; one  scruple  of  the  extract, 
or  two  drachms  of  the  powder,  being  diffused 
in  four  ounces  of  starch  mucilage.  '1  he  de- 
coction is  sometimes  applied  as  a fomentation 
to  ulcers. 

The  remedial  effects  of  the  barks  depend 
on  their  alkaloids ; their  other  principles 
exert  cither  no  energy,  or  a secondary  influ- 
ence merely.  For  instance,  the  kinic  acid 
exerts  a secondary  influence  by  increasing  the 
solubility  of  the  Cinchonia  and  Quinia1.  See 
Cinchonine. 

CINCHONINE,  Cinchonia,  so  called  be- 
cause it  is  obtained  from  Cinchona  bark. 
Cinchonine  is  the  salifiable  base,  or  alkali,  dis- 
covered in  the  Cinchona  Condiminaca,  or  pale 
bark,  by  Pelletier  and  Caventou.  Quinine 
being  that  which  is  found  in  the  yellow  bark, 
or  Cinchona  Cordifolia.  The  sulphate  of  Cin- 
chonine, which  is  readily  formed  by  the  direct 
union  of  sulphuric  acid  and  pure  Cinchonia, 
has  been  little  used,  owing  to  the  superior 
properties  of  the  Sulphate  of  Quinine.  The 
febrifuge  virtues  of  Cinchonine  have,  however, 
been  considered  by  some  writers  as  very  great. 
The  solutions  of  both  these  salts  are  decom- 
posed and  precipitated  by  the  infusion  of 
galls,  and  all  vegetable  infusions  containing 
gallic  acid.  The  great  advantage  to  be  de- 
rived from  substituting  these  alkaloids  for  the 
bark  itself,  is,  that  all  the  properties  of  the 

1 For  much  valuable  information  on  this  subject, 
sec  the  Elements  of  Materia  Medica  and  Therapeutics, 
by  Dr.  A.  T.  Thomson,  and  also  Dr.  Sigmond’s  Lec- 
tures on  Cinchona,  published  in  the  Lancet  for  1037. 
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medicine  are  concentrated  in  a small  com- 
pass ; a large  quantity  of  inert  matter  is 
avoided ; and  in  cases  where  the  stomach  is 
irritable,  and  large  quantities  of  bark  would 
be  rejected,  they  might  be  taken  in  sufficient 
doses  to  arrest  disease. 

The  Sulphate  of  Quinine  has,  since  its 
first  introduction,  been  used  largely  as  a sub- 
stitute for  the  other  forms  of  bark.  It  has 
been  also  employed  externally  by  the  ender- 
mic  method. 

( Thomas  II.  Burgess.') 

CINNABAR,  ARTIFICIAL,  Hydrar- 
gyri  Sulphuretum  Rubrum.  An  artificial  com- 
pound of  mercury  and  sulphur,  called  facti- 
tious Cinnabar,  red  Sulp'.uiret  of  Mercury, 
and  Vermillion.  It  is  employed  in  surgery 
for  fumigating  venereal  ulcers,  and  obstinate 
cutaneous  affections.  The  powder  is  placed 
upon  a heated  iron,  and  the  vapour  is  con- 
ducted by  means  of  a tube  to  the  affected  part. 
The  following  is  the  process  according  to 
which  it  is  directed  to  be  made  : — 

Take  of  mercury  two  pounds,  sulphur  five 
ounces  ; mix  the  mercury  with  the  sulphur, 
melted  over  the  fire,  and  as  soon  as  the  mass 
swells,  remove  the  vessel  from  the  fire,  and 
cover  it  closely,  to  prevent  the  contents  from 
igniting  ; then  rub  the  powder,  and  sublime. 
This  salt  of  mercury  is,  however,  considered 
inferior  to  the  grey  oxide  as  a remedial  agent 
in  venereal  affections,  and  is  now  rarely  em- 
ployed, except  in  some  empirical  nostrums,  in 
which  it  forms  the  principal  ingredient. 

CIRCUMCISION.  Circumcisio  : from 
Circumcido,  to  cut  round  ; Beschneidung,  Ger. 
The  operation  by  which  sound  or  diseased 
prepuce  is  removed,  by  cutting  instruments, 
so  as  to  uncover,  partially  or  completely,  the 
glans  penis.  This  operation  is  of  very  high 
antiquity.  Amongst  the  Egyptians  of  old, 
and  the  Mahometans  of  the  present  day,  it  is 
resorted  to  as  a prophylactic  against  the  mis- 
chiefs arising  in  warm  climates  from  the  secre- 
tions rendered  impure  and  irritating  by  being 
retained  between  the  prepuce  and  glands. 
Amongst  the  Jews  it  was  adopted  as  a reli- 
gious characteristic. 

Surgically,  circumcision  is  indicated — 1st. 
When  the  opening  of  the  prepuce  is  so  small, 
as  is  sometimes  observed  in  children,  that  the 
flow  of  the  urine  is  obstructed,  and  the  pre- 
puce itself  is  swelled  out  in  the  form  of  a bag. 
In  such  a case,  circumcision  is  preferable  to 
simple  slitting  of  the  foreskin,  as  the  divided 
parts  seldom  retract  sufficiently.  2d.  When 
the  tissue  of  the  prepuce  has  been  transformed 
into  hard  knotty  masses,  which  press  and  con- 
fine the  glans  so  as  to  i mder  erection  and 
coition  extremely  painful.  3d.  In  phymosis, 
whether  congenital  or  accidental.  4th.  In 
scirrhous  enlargement  of  the  glans  penis  itself, 
when  the  prepuce  is  removed  in  order  to 
ascertain  its  condition  ; and,  5th.  When  the 
glans  and  prepuce  have  become  enlarged  and 
indurated  from  previous  inflammation. 
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The  operation  is  performed  thus : — The  sur- 
geon takes  hold  of  the  prepuce  with  a pair 
of  forceps,  as  much  of  the  part  being  left 
out,  as  he  thinks  necessary  to  be  removed. 
With  a single  sweep  of  the  knife,  which, 
directed  by  the  blades  of  the  forceps,  prevents 
any  irregularity  or  unevenness  of  the  incision, 
he  will  be  enabled  to  remove  the  prepuce. 
Or  it  may  be  performed,  as  directed  by  M. 
Ricord,  the  prepuce  being  seized  between  two 
pairs  of  forceps,  between  which  the  incision  is 
made. 

In  the  Jew'ish  mode  of  circumcision,  the 
child  is  laid  on  a man’s  lap  in  a convenient 
posture.  The  operator  takes  the  prepuce 
between  the  forefinger  and  thumb  of  the  left- 
hand,  and,  drawing  it  forward,  encloses  it  be- 
tween the  blades  of  a forceps-shaped  spatula, 
then,  raising  the  penis  to  a vertical  position, 
he  cuts  off  the  prepuce,  at  one  stroke,  close  to 
the  blades  of  the  forceps  by  means  of  a probe- 
pointed  knife.  He  now,  with  the  utmost 
rapidity,  applies  his  thumb  nail,  which  is  cut 
in  a peculiar  form  for  the  purpose,  to  the 
inner  fold  of  the  prepuce,  and  lacerates  it 
almost  entirely  down  to  the  corona  glandis. 
He  then  repeatedly  washes  the  wound  with 
water,  projected  upon  it  from  his  mouth,  and 
sucks  the  blood  from  it  several  times.  By 
way  of  dressing,  a strip  of  soft  linen  is  wound 
round  the  corona  glandis  ; and  the  wounded 
parts  are  protected  from  all  contact  by  a ring 
laid  on  the  child’s  lap. 

CIRSOPHTHALMIA,  Kipaog,  varix ; 00- 
GaXpog,  oculus — varicositas  oculi.  The  state 
of  the  eye  to  which  this  name  is  given  is  the 
consequence  of  choroiditis.  It  is  synonymous 
with  staphyloma  of  the  sclerotica  and  choroid, 
and  staphyloma  of  the  ciliary  body.  See 
Staphyloma. 

CLAVUS,  the  head  of  a nail,  a name 
formerly  given  to  prolapsus  of  the  iris  through 
an  opening  in  the  cornea,  when  the  protrud- 
ing portion  of  the  iris  was  flat,  and  but  little 
elevated  above  the  surface  of  the  cornea. 

CLUB-FOOT.  Yarns,  valgus,  pcs  equi- 
nus,  talipes  or  talus,  Lat. ; pied  hot,  1 r.  ; 
Klumpfuss,  Germ.  The  designation  under 
which  all  deformities  of  the  foot  have  been 
indiscriminately  included.  The  word  talipes 
having  been  adopted,  by  several  late  writers 
on  the  subject,  as  the  generic  term  for  the  de- 
formity in  question,  it  will  be  employed  syno- 
nymously with  club-foot  in  the  following 
pages,  restricting  the  application  of  both 
terms  to  the  general  distortion  as  hereafter 
defined. 

Four  species  or  varieties  of  this  deformity 
have  been  described,  and  designated  as  fol- 
lows : talipes  varus,  distortion  of  the  foot 
inwards  ; t.  valgus,  eversion  of  the  foot  ; t. 
equinus,  forced  extension  ; and  t.  calcaneus  or 
talus,  extreme  flexion  of  the  foot  upon  the  leg. 

The  investigation  and  establishment,  by  Dr. 
Stromeyerof  Hanover,  of  the  correct  aetiology 


of  club-foot,  his  successful  revival  of  the  opera- 
tion of  Thilenius  for  its  cure,  and  the  practical 
bearing  of  the  same  principles  on  other  defects 
and  distortions  of  the  frame  (see  Spinal  dis- 
tortion, Strabismus,  and  Wry-neek),  have  given 
this  subject  a greater  importance  in  the  eyes 
of  the  profession,  than  almost  any  recent  im- 
provement in  surgery,  and  have  excited  very 
general  surprise  that  the  treatment  of  these 
deformities  should  have  been  so  long  abandoned 
to  the  mere  mechanic1.  A review  of  the  opi- 
nions entertained  by  successive  writers  upon 
this  branch  of  surgery,  will  show'  that  scarcely 
any  addition  to  our  knowledge  of  the  nature 
and  treatment  of  these  affections  wras  made 
from  the  time  of  Hippocrates  to  the  latter 
part  of  the  last  century  (1784),  w hen  Lorenz, 
a surgeon  at  Frankfort,  divided  the  tendo 
achillis  for  the  cure  of  a case  of  club-foot, 
under  the  direction  of  Thilenius2.  The  com- 
monly received  impression  was,  that  they 
were  the  result  of  original  monstrosity ; and 
the  cure  was  attempted  according  to  the 
principle  recommended  and  practised  by  Hip- 
pocrates, the  gradual  restoration  of  the  natural 
form  of  the  foot  by  mechanical  pressure  ; each 
succeeding  writer  contenting  himself  with  the 
suggestion  of  some  new  method  of  applying  the 
principle,  some  new  bandage  or  instrument. 

On  the  other  hand,  few  surgical  improve- 
ments illustrate  more  forcibly  the  dependence 
of  practical  surgery  on  anatomical  research 
andjust  physiological  principles.  Stromeyer’s 
immediate  predecessors,  particularly  Scarpa 
and  Delpech,  had  thrown  much  light  upon  the 
nature  of  these  affections  ; but  sufficient  ob- 
scurity still  remained  to  check  the  repetition 
by  others  of  Delpech’s  not  very  successful 
experiments3.  An  investigation  into  the  in- 

1 When  we  consider  the  numbers  daily  presented  to 
our  notice  suffering  under  this  infliction,  the  singular 
circumstance  that  two  of  the  greatest  poets  and  the 
first  diplomatist  of  the  day,  Byron,  Scott,  and  Talley- 
rand, were  thus  afflicted,  and  contrast  the  severity  of 
the  misfortune  with  the  facility  of  cure  by  the  pro- 
ceeding of  Stromeyer  : it  does  appear  extraordinary, 
that  more  correct  views  of  the  nature  of  club-foot, 
which  could  alone  lead  to  a more  successful  method  of 
treatment,  should  not  have  been  worked  out  earlier. 

Lord  Byron’s  sensitiveness  with  regard  to  his  defor- 
mity is  well  known.  Many  of  his  peculiarities  as  a 
writer  have  been  traced  to  this  source  of  misery.  To 
escape  from  it  he  would  have  made  almost  any  sacrifice. 
Sir  Walter  Scott  bore  the  privation  with  a better  grace. 
His  exultation  in  his  superiority  to  the  companions  of 
his  boyhood,  in  feats  of  daring  and  activity,  is  familiar  to 
the  readers  of  his  Life  by  Lockhart.  With  what  satis- 
faction, too,  he  records  the  prowess  of  his  club-footed 
ancestor,  William  the  Bolt-foot. 

Timour  Beg,  (surnamed  Timour  Lenc,  or  the  lame,) 
the  conqueror  of  Western  Asia,  is  an  illustrious  instance 
of  great  achievements  accomplished  by  a cripple.  He 
was  lame  not  only  of  afoot,  but  of  a hand.  Such  ex- 
amples almost  make  good  Lord  Bacon’s  position  : 
“ Whosoever  hath  any  thing  fixed  in  his  person  that 
doth  induce  contempt,  hath  also  a perpetual  spur  in 
himself  to  rescue  and  deliver  himself  from  scorn;  so 
that  upon  the  matter,  in  a great  wit,  deformity  is  an 
advantage  to  rising.” — Essay  lv. 

2 Medicinische  und  chirurgische  Bemerkungen  von 
Moritz  Gerhard  Thilenius. — Frankfort,  1789. 

3 As  recently  as  1830,  amputation  has  been  resorted 
to,  to  relieve  a patient  from  the  distressing  circum- 
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fiuence  of  the  respiratory  system  of  nerves  in 
producing  disorder  of  certain  muscles  of  the 
trunk,  and  thus  occasioning  curvature  of  the 
spine1,  led  Dr.  Stromeyer  through  the  se- 
condary to  the  primary  sources  of  club-foot, 
exposed  its  real  nature,  and  enabled  him  to 
lay  down  the  true  system  of  treating  it  with 
so  much  certainty  and  amplitude,  that  suc- 
ceeding writers  have  done  little  more  than 
confirm  the  principles,  for  the  development 
of  which  we  are  indebted  to  him. 

A brief  notice  of  the  various  opinions  held 
by  those  who  preceded  him  is  called  for  in 
justice  to  them  ; and  will  further  serve  to  elu- 
cidate the  steps  by  which  we  have  arrived  at 
a more  scientific  and  successful  method  of 
treating  these  hitherto  neglected  affections. 

The  scope  of  this  article  will  not,  however, 
be  confined  to  the  new  surgical  treatment  ; it 
will  likewise  embrace  a notice  of  the  mecha- 
nical means  by  which  the  same  object  may 
sometimes  be  attained,  and  a consideration  of 
the  circumstances  which  should  influence  us 
in  selecting  one  or  the  other  mode  of  treat- 
ment. 

I.  THE  NATURE  AND  CAUSES  OF  CLUB-FOOT. 

Its  nature. — Till  within  a recent  period, 
club-foot  was  supposed  to  originate  and  con- 
sist in  mal-formation  of  the  bones  of  the  tar- 
sus, more  particularly  of  the  astragalus,  the 
result  either  of  primitive  monstrosity  or  of 
morbid  changes  in  the  bony  structure,  as  from 
rickets.  From  a mere  external  inspection 
of  feet  thus  distorted,  it  would  naturally  be 
surmised,  that  imperfection  or  unnatural  for- 
mation of  the  bones  themselves  was  the  cause 
of  the  deformity.  The  extreme  predomi- 
nance of  congenital  instances  of  talipes,  over 
those  in  which  it  is  acquired  in  after-life,  would 
lead  to  the  further  conclusion  that  such  de- 
fective formation  was  original. 

This  opinion,  more  or  less  modified,  was 
maintained  by  Glisson,  Camper,  Blumenbach, 
Colies,  and  Cruveilhier  ; and  an  anatomical 
examination  of  talipes  in  subjects  at  a late,  or 
even  at  an  adult  period  of  life,  would  appear 
to  warrant  the  conclusion.  Such  was  like- 
wise the  persuasion  of  Delpech  in  his  first 
publication  on  club-foot2,  although  he  subse- 
quently found  reason  to  abandon  the  idea. 
The  consequences  of  the  prevalence  of  such 
an  opinion  were  most  serious.  It  necessarily 
followed  that,  excepting  during  the  very  ear- 
liest stage  of  existence,  the  deformity  must  be 
regarded  as  incurable.  Scarpa3,  whose  atten- 
tion was  directed  to  this  distortion  in  infants, 

stances  attending  this  deformity.  Dr.  Stromeyer  was 
present  at  the  operation,  performed  at  Hamburg  dur- 
ing the  meeting  of  the  German  Association  of  Natur- 
alists, and  states,  that  it  was  sanctioned  by  some  of  the 
first  surgeons  in  Germany. — Bcitriigc  zur  operativen 
Orthopadik,  p.  60. 

1 Ueber  Paralyse  der  Inspirations  Muskelu. — Han- 
nover, 1836. 

2 Chirurgie  Clinique  de  Montpelier,  1823. 

3 Memoria  Chirurgica  sui  Piedi  torti. — Pavia,  1803. 
Translated  by  Weisheart  of  Edinburgh. 


ascertained  that  the  bones  themselves  exhibited 
very  slight  deviations  from  their  natural 
forms  : displacement,  in  a greater  or  less  de- 
gree, “ a rotation  on  their  axes,”  of  the  os- 
calcis,  os-scaphoides,  and  os-cuboides  existed  ; 
but  he  asserts,  that,  of  the  four  tarsal  bones, 
the  astragalus,  so  far  from  being  the  chief 
cause  of  the  deformity,  presented  the  least 
alteration  both  of  form  and  position,  being 
invariably  more  or  less  completely  situated 
within  the  articular  cavity  formed  by  the  tibia 
and  fibula. 

Mackeever1  and  Palletta2,  who,  like  Scarpa, 
met  with  opportunities  of  examining  the  anato- 
mical characters  of  club-foot  soon  after  birth, 
drew  a similar  conclusion,  namely,  that  the 
departure  from  the  natural  condition  resulted 
rather  from  displacement  than  from  primitive 
mal-formation  of  the  bones.  Tourtual 1 car- 
ried back  his  researches  to  a still  earlier 
period.  His  report  of  the  dissection  of  the 
distorted  feet  of  a seven  months’  acephalous 
foetus,  substantiates  the  main  point  detected 
by  the  three  former  writers — the  simple  mal- 
position, originally,  of  the  tarsal  bones.  Dr. 
Little’s  observation  of  the  anatomical  condi- 
tion of  the  foot  in  talipes  (see  figs.  1 71 J)  agrees 
generally  with  the  account  given  by  Scarpa  ; 
therefore,  notwithstanding  the  opposing  au- 
thority of  Cruveilhier,  whose  minute  investi- 
gation of  the  morbid  anatomy  of  club-foot 
will  claim  our  notice  in  a future  division  of 
the  subject,  we  may  venture  to  affirm,  that  the 
opinions,  relative  to  the  nature  of  these  dis- 
tortions, of  the  majority  of  those  writers  who 
have  considered  the  matter  pathologically, 
concur  in  the  following  points  : That  although 
more  or  less  deviation  from  the  natural  form 
of  the  bones  of  the  tarsus  may  generally  be 
detected,  and  does,  in  some  few  instances,  con- 
stitute a spurious  variety  of  the  deformity,  dis- 
placement of  these  bones,  more  particularly 
of  their  articular  facets,  invariably  exists,  and 
must  be  regarded  as  the  distinguishing  feature 
of  genuine  club-foot. 

The  morbid  changes  which  have  been  ob- 
served in  talipes  will  be  more  fully  considered 
hereafter. 

Causes  of  the  distortion. — On  this  point 
a great  variety  of  opinions  has  prevailed. 
That  alteration  of  the  relative  position  and 
connexion  of  the  tarsal  bones,  which,  ac- 
cording to  the  evidence  adduced,  appears 
to  be  the  real  nature  of  club-foot,  has  been 
supposed  by  some  writers  to  originate  in  ar- 
rest of  the  natural  development  of  the  foot,  in 
consequence  of  undue  compression  of  the  foetal 
limbs  by  the  uterus.  Von  Walther  has  even 

1 Edinburgh  Med.  Journal,  vol.  xvi.  p.  220.  1820. 

2 Excrcitationes  pathologic®,  p.  138.  Medio],  1820. 

3 Zweiter  anatomischc  Bericht. — Munster,  1832. 

■*  These  figures  are  copied,  with  the  author’s  permis- 
sion, from  Dr.  Little's  “Treatise  on  Club-foot,  and 
Analogous  Distortions.”  Dr.  Little  was  himself  the 
subject  of  a congenital  club-foot,  for  the  cure  of  which, 
Dr.  Stromeyer  divided  the  tendo-achillis  in  1836.  See 
his  case  related  by  himself  in  his  Thesis  “ Symbol®  ad 
talipedem  varum  cognosccndum,”  and  by  Stromeyer, 
“ Beitriigc  zur  operativen  Orthopadik.”  p.  83. 
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contended  *,  that  “ talipes  varus  is  a natural 
grade  of  the  development  of  the  foot,  since 
embryos  of  three  or  four  months  old  frequent- 
ly retain  one  or  both  feet  in  this  state.”  This 
view  of  the  matter  is  founded  upon  his  very 
peculiar  theory  of  embryo  development2 ; 
and  he  labours  ingeniously  to  explain  how 
those  feet  which  go  through  the  proper  stages 
of  development  are  converted  from  the  state 
of  varus,  to  that  perfect  form  which  they 
ought  to  present  at  birth.  Von  Walther’s 
theory  is  not  confirmed  by  the  researches  of 
others  in  embryology,  and,  even  were  it 
established,  and  his  explanation  by  it  of  the 
origin  of  varus  and  pes  equinus  admitted,  its 
application,  as  Dr.  Little  observes,  to  valgus, 
is  decidedly  inadmissible. 

Cruveilhier,  although  he  maintained  that 
congenital  club-foot  was  caused  by  an  unnatu- 
ral form  of  the  tarsal  bones,  and  chiefly  of  the 
astragalus,  existing  prior  to  their  ossification, 
combated  the  notion  of  its  production  by  uter- 
ine pressure  ; alleging,  as  sufficient  evidence  to 
the  contrary,  the  birth  of  infants  affected  with 
talipes,  during  whose  uterine  existence  there 
had  been  no  deficiency  of  the  liquor  amnii,  and 
that  of  well-formed  infants  where  scantiness 
of  liquor  amnii  had  been  noticed.  Common 
experience,  in  fact,  contradicts  the  notion, 
that  compression  exercised  by  the  uterus  it- 
self, and  applied  externally,  in  order  to  con- 
ceal pregnancy,  for  instance,  is  often  a direct 
cause  of  deformity.  Nevertheless,  being  still 
disposed  to  trace  a mechanical  agency  in  its 
production,  Cruveilhier  became  convinced 
that  both  club-foot  and  club-hand  arise  from 
an  impediment  to  development,  resulting  (not 
from  uterine  pressure,  but)  from  the  limbs 
being  arranged  in  improper  positions  in  rela- 
tion to  each  other  and  to  the  trunk.  Duval, 
who  differs  widely  from  Cruveilhier  in  his  views 
of  the  nature  and  origin  of  the  deformity,  is  in- 
clined to  admit,  that  it  may  occasionally,  though 
rarely,  be  thus  produced ; and  the  experience  ot 
Boyer  and  Guerin  leads  them  to  express  the 
same  opinion.  An  assertion  relative  to  club- 
hand, adduced  by  Cruveilhier  in  support  of 
his  opinion,  is  refuted  by  Dr.  Little.  He 
affirms  that  the  carpus  being  composed  of 
small  bones,  and  its  articulations  very  loose, 
(the  reverse  of  the  ginglymoid  articulation 
of  the  ankle,)  no  deformity  of  the  hand  analo- 
gous to  talipes  varus  could  occur,  as  the  fcetal 
distortion  of  the  carpus  and  metacarpus  dis- 
appears after  birth,  the  removal  of  the  pres- 
sure causing  their  return  to  the  natural  form 
and  position.  The  inaccuracy  of  this  state- 
ment of  the  spontaneous  disappearance  of 
club-hand  after  birth  proves,  says  Dr.  Lit- 
tle, the  fallacy  of  the  inference.  Dr.  Lit- 
tle refers  to  preparations  of  this  double 
deformity  in  the  Berlin  Museum,  which  dis- 
prove Cruvcilhier’s  assertion,  and  relates  two 

1 System  der  Cliirurgie,  B.  i.  p.  349. — Berlin,  1833. 

3 Tf lie  formation  of  the  hands  and  feet  from  a sort 
of  bladder,  by  the  rupture  of  which,  and  the  separation 
of  its  margins,  the  edges  of  the  foot  are  formed.  Sec 
Dr.  Little's  Treatise,  Introd.  p.  xiii. 


cases  which  had  fallen  under  his  observation, 
in  which  congenital  distortion  of  both  feet 
and  hands  existed  in  an  extreme  degree  at  an 
adult  age.  “ Had  Cruveilhier,”  proceeds  Dr. 
Little,  “ witnessed  a case  of  club-hand  in  the 
living  subject,  he  would  not  have  asserted 
that  this  affection  is  spontaneously  remedied 
after  birth.  Club-hand  suggests  many  impor- 
tant reflections,  being  precisely  analogous  to 
talipes  varus.”  (See  art.  Club-hand.) 

The  co-existence  of  club-foot  in  both  limbs, 
which  has  been  cited  in  favour  of  the  opinion 
that  it  is  caused  by  uterine  pressure,  leads 
merely  to  the  inference  of  one  common  dis- 
turbing cause  ; and  this  common  cause,  as  will 
presently  be  shown,  having  been  ascertained 
and  established  on  better  evidence,  the  me- 
chanical explanation  falls  to  the  ground. 

By  others  the  origin  of  the  distortion  has 
been  sought  in  the  unnatural  contraction  of 
one  and  elongation  of  another  set  of  liga- 
ments. Hippocrates  believed  this  to  be  one 
of  the  “ manifold”  causes  of  club-foot.  Scarpa, 
Mackeever,  Cruveilhier,  and  others,  determine 
the  fact  of  the  existence  of  this  alteration  in 
the  relative  proportion  of  the  ligaments  ; but 
this  must  rather  be  regarded  as  an  effect  than 
as  a cause  of  the  deformity.  “ The  liga- 
ments,” says  Dr.  Little,  “ cannot  directly  in- 
fluence the  production  of  the  deformity,  but 
its  progress  may  be  facilitated  by  their  relax- 
ation ; the  restoration  of  the  foot  is  impeded 
by  their  diminished  length,  the  result  of  long 
continuance  in  an  improper  position.”  The 
same  observations  apply  to  Maisonnabe’s  opi- 
nion, that  talipes  varus  depends  upon  short- 
ness of  the  plantar  fascia. 

The  opinion  which  has  obtained  the  most 
weighty  support,  both  in  numbers  and  autho- 
rity, is,  that  these  affections  are  the  conse- 
quence of  a disturbance  of  the  balance  be- 
tween the  flexor  and  extensor  muscles  of  the 
foot. 

Passing  by  the  observation  of  Hippocrates1, 
as  being  too  obscurely  worded  to  be  decisive 
as  to  the  precise  ideas  entertained  by  him  on 
this  point,  we  have  in  favour  of  this  opinion, 
before  the  result  of  Stromeyer’s  investigation 
was  made  public,  the  names  of  Benjamin  Bell, 
Duverney,  Boyer,  Jorg,  Rudolphi,  and  Del- 
pech  in  his  second  treatise.  To  this  mass  of 
authority  we  may  now'  add  the  confirmatory 
experience  of  Stromeyer,  Dieffenbach,  Bou- 
vier,  Little,  Duval,  Guerin,  and  a crowd  of 
contributors  to  the  periodicals  of  the  day, 
who  have  adopted  the  theoretical  views  of 
Stromeyer,  and,  with  occasional  modifications, 
have  followed  practically  in  his  footsteps. 

1 Vari  igitur  non  uno  modo  sed  pluribus  fiunt. 
Plerumque  siquidem  non  ex  toto  sede  sua  elapso  arti- 
culo,  sed  quod  re  aliqua  detentus  eo  habitn  assuerit, 
pes  varus  efficitur. — Hippocrates,  Lib.  de  articulis, 
sect.  vi. 

It  is  worthy  of  remark,  that  the  subject  of  club-foot 
is  treated  of  by  the  father  of  physic  in  connexion  with 
dislocations,  with  the  nature  and  management  of  which 
lie  was  familiar.  It  is  possible,  therefore,  that  he 
might  have  contemplated  muscular  agency  in  the  de- 
taining force  alluded  to. 
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The  reader  will  find  a very  clear  and  able 
analysis  of  the  opinions  of  those  writers  who 
preceded  him,  in  the  introduction  to  Dr.  Lit- 
tle’s treatise  already  alluded  to. 

After  showing  the  unanimity  of  B.  Bell, 
Duverncy,  Boyer,  and  Jorg,  in  ascribing  ta- 
lipes to  inequality  of  muscular  action,  “Ru- 
dolphi,”saysDr.  Little, “gave a more  complete 
view  of  the  origin  than  any  of  his  predecessors, 
and  one  more  consistent  both  with  physio- 
logy and  pathology.  He  concluded  that  con- 
genital talipes  and  the  analogous  deformity  of 
the  hand  (club-hand)  arise  from  disordered  in- 
fluence of  nerves  on  muscles  in  the  foetal 
state,  by  which  their  contraction  is  prema- 
turely excited,  and  often  in  so  vehement  a 
manner,  that  the  mother  experiences  pain  from 
the  convulsive  motions  ; the  limbs  thus  be- 
come distorted,  and  permanent  deformity  is 
often  thereby  occasioned.  He  observes,  that 
the  authors  who  have  maintained  the  injurious 
influence  of  external  and  mechanical  causes, 
such  as  pressure  of  the  uterus  through  an  im- 
proper position  of  the  foetus,  appear  to  have 
been  unaware,  that  these  distortions  are  not 
unfrequently  witnessed  in  embryos  of  three 
or  four  months.  Rudolphi  not  only  points 
out  the  influence  exercised  on  the  muscles  of 
the  extremities  by  powerful  and  general 
causes  affecting  the  entire  nervous  system  of 
the  foetus,  but  states  that  talipes  often  occurs 
in  infants,  in  other  respects  well-formed,  from 
simple  spasm.”  To  Delpech,  however,  be- 
longs the  merit  of  having  first  worked  out 
and  practically  applied  the  correct  principle 
of  treating  these  affections.  Although  in  his 
first  publication 1 he  advocated  the  opinion  that 
club-foot  originated  in  mal-formation  of  the 
bones,  he  agreed  with  Scarpa,  that  the  mus- 
cles contributed  materially  to  the  increase  of 
the  deformity. 

The  observation  of  two  cases  of  varus,  oc- 
curring at  an  age  when  the  bones  had  attained 
their  full  development,  taught  him,  that  the 
muscles  were  active  agents  in  the  production, 
as  well  as  in  expediting  the  progress,  of  these 
affections.  The  first  case  was  one  of  injury 
to  the  external  popliteal  nerve,  by  a gun-shot 
wound  in  the  thigh.  The  peronei,  tibialis 
anticus,  extensor  longus  digitorum,  and  ex- 
tensor proprius  pollicis  muscles,  became  pa- 
ralysed, and  the  unresisted  contraction  of  their 
antagonists  produced  distortion  of  the  foot 
inwards.  In  the  second  case,  excessive  con- 
traction of  the  posterior  muscles  of  the  leg, 
succeeded  to  abscesses  of  the  thigh  and  necro- 
sis of  the  femur,  the  equilibrium  between  the 
flexor  and  extensor  muscles  of  the  foot  was 
destroyed,  and  varus  in  an  extreme  degree 
ensued.  In  his  treatise  on  this  subject2,  pub- 
lished six  years  after  the  “ Clinique,”  Delpech 
avows  his  change  of  opinion,  shows  that  a dis- 
turbance of  that  “ equilibration  which  is  natu- 
ral and  necessary  to  all  the  muscles,”  is  the 


' Chirurgie  Clinique  de  Montpelier,  1823. 
2 De  l'Orthomorphie,  1829. 


immediate  cause  of  these  deformities’,  and 
that  this  may  result  not  only  from  direct  in- 
jury, as  in  the  two  cases  noticed  above,  but 
from  more  remote  influences,  as  from  hydro- 
cephalus, effusion  upon  the  brain  or  spinal 
cord,  or  even  from  irritation  excited  in  the 
nervous  system  during  dentition.  Yet  Del- 
pech still  believed  that  the  gastrocnemii  were 
the  only  muscles  involved  in  the  production 
of  talipes,  that  pes  equinus  was  the  first  stage 
of  the  deformity,  and  that  the  inclination  of 
the  toes  inwards  or  outwards  gradually  mani- 
fested itself,  and  was  fully  confirmed  by  pres- 
sure exercised  in  the  act  of  walking. 

Dr.  Stromeyer 2 has  collected,  under  the 
following  heads,  the  various  sources  of  dis- 
tortion dependent  upon  irregular  action  of 
the  muscles : — 

1.  Structural  changes  in  the  muscles,  inflam- 
mation, and  wounds,  with  loss  of  substance. 

2.  Debility  and  inactivity  of  antagonists, 
produced — 

(a.)  By  wounds  of  tendons  or  of  the  bellies 
of  antagonist  muscles. 

(6.)  By  paralysis  of  the  nerves  of  the  anta- 
gonist muscles  ; this  may  be  complete  or  par- 
tial, and  affect  either  the  voluntary  or  involun- 
tary motor  powers. 

3.  Diminution  of  voluntary  power  in  the 
entire  limb,  without  paralysis  of  the  sympa- 
thetic nerves,  through  which  the  flexors  (in 
the  foot  the  extensors)  preponderate  over  the 
extensors  (in  the  foot  the  flexors)  by  the  con- 
stant organic  contraction  of  the  muscles. 

4.  Painful  affections  of  the  part,  restraining 
or  prohibiting  motion,  such  as  that  from  in- 
flammation of  a joint.  In  this  instance  also 
the  extensors  yield  to  the  flexors. 

5.  Increased  energy  in  the  muscle,  morbid 

contraction  or  motion  in  the  muscular  fibres 

tonic  spasm.  The  muscle,  through  constant 
contraction,  becomes  inert  with  reference  to 
its  particular  function,  but  continues  in  a state 
of  tension  from  its  fibrous  structure. 

The  causes  enumerated  under  the  first  and 
fourth  heads  produce  deformity,  but  not 
genuine  talipes.  Those  included  under  the 
second,  third,  and  fifth  heads,  are  alone  the 
sources  of  true  club-foot. 

Stromeyer  considers  the  contraction  of  the 
muscles  of  the  calf  to  be  the  essential  cause  of 
talipes  equiuus  and  t.  varus,  regarding  the 
varieties  presented  by  individual  cases  of 
varus  as  secondary  phenomena.  With  Del- 
pech and  Cruveilhier,  he  is  inclined  to  attri- 
bute the  inversion  in  varus  to  defective  for- 
mation of  the  malleolus  interims3.  Such  a 

1 Delpech  gives  due  credit  to  the  late  Mr.  Shaw,  for 
Ins  suspicion  that  the  loss  of  equilibrium  in  the  mus- 
cles was  a cause  of  deformity. — T.  i.  p.  83. 

2 Ucbcr  Paralyse  der  Inspirations-Muskcln. 

3 I”  a recent  private  communication  (June  25th, 
1840)  which  I have  received  from  Dr.  Stromeyer,  ho 
observes,  “ the  difference  between  congenital  and  non- 
congcnital  club-foot  consists,  1st.  In  the  constantly 
spusmodic  nature  of  the  former,  while  non-congenital 
club-foot  more  frequently  originates  in  paralysis  and 
unequal  re-establishment  of  muscular  power,  or  in 
tonic  contraction  of  the  predominant  mass  of  muscles, 
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deficiency  has  not,  however,  been  confirmed 
by  the  observation  of  others. 

The  opinions  of  MM.  Guerin  and  Duval, 
and  Dr.  Little  coincide,  in  the  main,  with  the 
views  of  Stromeyer  ; but  they  go  beyond  him 
in  applying  the  principle  above  developed,  in- 
asmuch as  they  agree  in  ascribing  all  deformity 
actively  produced,  and  superadded  to  simple 
retraction  of  the  heel  (talipes  equinus),  to 
the  agency  of  other  muscles  affected  by  the 
same  circumstances,  which  have  given  rise  to 
unnatural  action  of  the  gastrocnemii. 

Convinced  that  much  light  is  thrown  upon 
the  nature  and  causes  of  congenital  club-foot 
bjr  a consideration  of  the  circumstances  under 
which  it  is  acquired  after  birth,  Dr.  Little 
thus  illustrates  his  opinion  : “ In  the  first 
place,  we  will  take  a case  originating  from 
paralysis  of  the  anterior  tibial  muscles.  Here 
the  remote  injury,  the  cause  of  paralysis,  is 
the  same  as  that  of  paralysis  of  other  parts  of 
the  body  ; namely,  inflammation  and  the  effu- 
sion of  blood,  or  sero-sanguineous  or  serous 
fluid,  in  some  part  of  the  brain  or  spinal  cord, 
which  compresses  or  otherwise  injures  the 
delicate  texture  of  that  part  of  the  nervous 
centre  whence  the  affected  muscles  derive 
their  nerves.  The  posterior  muscles  of  the  leg 
(those  of  the  calf  in  particular)  having  lost 
their  natural  antagonists,  become  firmly  and 
permanently  contracted,  by  the  constant  action 
of  their  involuntary  contractile  power,  by 
which  the  heel  is  raised  from  the  ground,  con- 
stituting talipes  equinus.  At  an  early  period 
of  the  disease,  this  contraction  may  be  over- 
come by  forcibly  bending  the  foot  wdth  the 
hand  ; but  this  after  a time  becomes  impos- 
sible. 

“ The  other  case,  that  of  a talipes  originat- 
ing from  spasm,  admits  of  a different  explana- 
tion. The  remote  cause  resides  either  in  the 
central  organs  of  the  nervous  system  (most 
probably  in  the  spinal  marrow),  or  it  is  a dis- 
ease existing  in  some  other  organ  of  the  body, 
affecting  peripheral  parts  of  the  nervous  sys- 
tem ; for  instance,  in  some  one  of  the  viscera 
of  the  chest  or  abdomen,  more  probably  of  the 
latter.  From  this  an  injury  is  propagated  to 
the  central  organ,  and  is  reflected  to  certain 
muscles  of  the  leg,  which  become  spasmodi- 
cally contracted.  In  other  words,  there  may 
be  either  some  deviation  from  the  healthy  state 
in  a part  of  the  spinal  marrow,  where  the 
roots  of  the  motor  nerves  distributed  to  the 
muscles  of  the  calf  are  implicated  or  irritated, 
causing  them  to  become  involuntarily  con- 
tracted ; or  there  may  exist  elsewhere  some 
disease,  such  as  an  irritation  of  the  mucous 
membrane  of  the  alimentary  canal  by  improper 
or  undigested  food  or  worms,  through  which 

produced  by  external  irritation,  very  different  from  the 
true  spasmodic  affection  resulting  from  internal  causes 
in  the  foetus.  2nd.  The  form  of  acquired  club-foot 
deviates  less  from  pes  equinus,  because  the  irregularity 
of  muscular  action  commences  at  a time  when  the 
malleoli  and  ligaments  of  the  tibio-tarsal  articulation 
are  sufficiently  developed  to  keep  the  foot  under  the 
axis  of  the  tibia.” 
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filaments  of  nerves  (named  by  Dr.  Hall  inci- 
dent) are  excited.  These  communicate  in  the 
spinal  cord  with  other  filaments — the  reflex, 
or  involuntary  motor  nerves,  whereby  the 
muscles  of  the  calf  are  excited  to  spasmodic 
action. 

“ In  this  explanation  of  the  production  of  a 
non-congenital  talipes,  I have  confined  myself 
to  the  most  simple  and  intelligible  form  of  the 
talipes  equinus.  The  t.  varus  differs  only  in 
depending  on  paralysis  or  spasm  of  a larger 
number  of  muscles.  When  paralysis  is  the 
cause,  the  peronei  muscles  have  lost  their 
power,  as  well  as  the  anterior  tibial  and  long 
extensor  muscles  of  the  toes.  If  spasmodic 
contraction  be  the  cause,  the  posterior  tibial 
muscle,  long  flexor  muscle  of  the  great  toe, 
those  of  the  sole  of  the  foot,  and  sometimes 
the  tibialis  anticus  muscle,  are  partially  in- 
volved in  the  production  of  the  deformity. 

“ 1 have  here  defined  the  manner  in  which 
I consider  talipes  to  arise  after  birth.  Any 
cause,  whether  paralytic  or  spasmodic,  by 
which  the  equilibrium  between  different  sets 
of  muscles,  that  are  naturally  antagonists,  is 
disturbed,  produces  the  distortion"  vulgarly 
called  club-foot. 

“ Other  causes,  viz.  those  which  produce  a 
shortening  of  the  muscles  and  other  soft  parts 
upon  one  side  of  the  leg,  by  disturbing,  al- 
though in  a different  manner,  the  antagonism 
of  the  muscles,  are  capable  of  producing  defor- 
mities similar  to  those  belonging  to  the  genus 
talipes.  I have  had  under  my  care  two  ex- 
amples of  the  ankle-joint  rigidly  fixed  in  the 
extended  position  ; in  one  instance  the  heel 
having  been  raised  three  inches,  and  in  the 
other  from  five  to  six  inches,  in  consequence 
of  the  contraction  of  numerous  cicatrices  on 
the  back  of  the  leg,  resulting  from  the  healing 
of  abscesses,  accompanied  with  loss  of  substance 
through  sloughing  and  necrosis.  Another 
cause  of  the  shortening  of  the  muscles  on  the 
back  of  the  leg  arises  from  the  long  confine- 
ment of  patients  to  bed,  during  the  union  of 
some  kinds  of  fractures,  or  during  the  repara- 
tion of  other  injuries.  I have  also  met  with 
a case  of  permanent  elevation  of  the  heel  pro- 
duced by  the  ankle-joint  having  been  too 
tightly  secured  by  mechanical  apparatus,  and 
continued  too  long  in  the  extended  position, 
for  the  union  of  a ruptured  tendo  acliillis. 
The  contraction  had  also  been  increased  by 
the  patient  having  worn  high-heeled  shoes.” 

The  last  causes  referred  to  produce  only  a 
spurious  variety  of  the  deformity. 

“ Having  thus  offered  my  opinions,”  con- 
tinues Dr.  Little,  “ of  the  causes  of  those 
deformities  of  the  feet  which  take  place  after 
birth,  and  stated  the  identity  of  their  symp- 
toms and  morbid  anatomy  with  those  of  the 
club-foot  with  which  children  are  born,  the 
probability  will,  I think,  appear  obvious  that 
the  remote  causes  are  the  same  : but  there  are 
other  phenomena  connected  with  the  history 
of  these  affections  which  render  the  accuracy 
of  these  opinions  almost  capable  of  demonstra- 
tion. Foetuses  which  have  suffered  some  evi- 
3 E 
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dent  derangement  in  the  development  of  the 
nervous  system,  such  as  those  denominated 
hemicephalous  and  acephalous,  or  affected  with 
spina  bifida,  and  those  born  before  the  expira- 
tion of  the  natural  period  of  utero-gestation, 
are  particularly  obnoxious  to  this  deformity  of 
the  feet.  The  occurrence  of  the  perfectly 
analogous  deformity  of  the  hands  which  takes 
place  prior  to  birth,  denominated  club-hand, 
in  which  the  flexors  and  pronators  (analogous 
to  the  so-called  extensors  and  adductors  of  the 
foot)  are  likewise  contracted,  corroborates  the 
opinion  that  congenital  club-foot  depends  on 
spasmodic  muscular  contraction.  In  the  in- 
stances which  I have  examined  of  congenital 
deformity  of  the  hand  (club-hand),  both  in 
museums  and  in  the  living  subject,  the  feet 
were  also  affected  with  talipes,  proving  the 
operation  of  a common  cause.” 

We  may  assume  it,  therefore,  as  fairly  esta- 
blished, that  genuine  club-foot,  in  all  its  varie- 
ties, is  produced  by  irregular  action  of  certain 
muscles,  which  irregular  action  consists  in  a 
disturbance  of  the  balance  existing  naturally 
between  the  antagonising  systems,  the  flexors 
and  extensors,  the  adductors,  and  abductors 
of  the  foot ; that  this  disturbance  may  occur 
in  two  ways : one  system  of  muscles  may  be 
altogether  deprived  of  nervous  influence — may 
be  paralysed,  in  short,  and  incapable  of  counter- 
balancing their  antagonists  in  a state  of  ordinary 
action  ; or,  retaining  their  ordinary  power,  the 
same  set  of  muscles  may  be  overcome  by  their 
antagonists  preternaturally  excited — in  a state 
of  extraordinary  or  spasmodic  action ; and, 
finally,  that  the  occasional  co-existence  with 
congenital  talipes  of  congenital  club-hand1, 
squinting,  stammering,  and  spasmodic  contrac- 
tions throughout  the  muscular  system,  and  the 
occurrence  of  club-foot  as  a consequence  of 
convulsions  during  dentition,  of  fever,  measles, 
croup,  &c.  in  infants,  of  apoplexy, — or  even  of 
hysteria,  in  adults, — all  indicate  an  origin  de- 
pendent upon  imperfect  development  or  lesion, 
upon  changes  either  of  structure  or  function 
in  the  cerebro-spinal  system,  with  scarcely 
less  certainty  than  that  with  which  many  in- 
stances of  acquired  club-foot  may  be  traced  to 
direct  local  injury  or  irritation  of  a particular 
nerve. 

II.  Morbid  or  abnormal  changes  in  the  state  of 
the  limb  in  Talipes. 

These  changes  are  by  no  means  uniform  ; 
they  are  modified  by  the  variety  of  the  de- 
formity, and  by  a multitude  of  other  circum- 
stances. The  follow  ing  details  are  an  enumera- 
tion of  those  abnormal  deviations  which  have 
been  most  commonly  noted  : The  entire  limb 
generally  presents  an  atrophied  appearance ; 
its  temperature  is  often  below  the  natural 
standard,  and  more  or  less  oedema  exists  ; in 
short,  the  vital  powers  of  the  limb  are  altoge- 
ther diminished. 

1 See  tlie  case  figured  by  Cruveilhier,  Anat.  Path, 
liv.  ii.  pi.  2. 


Morbid  changes  of  the  Bones. — The  astra- 
galus certainly  exhibits  the  greatest  deviation 
from  its  natural  condition,  but  this  rarely 
amounts  to  a change  of  form.  It  is,  in  general, 
a diminution  of  volume  arising  probably  from 
the  pressure  to  which  certain  parts  of  it  have 
been  submitted  ; and  an  alteration  of  surface, 
traceable  to  the  change  of  position  its  articular 
facets  have  undergone,  relatively  with  the 
other  tarsal  bones,  and  with  the  articular  arch 
formed  by  the  extremities  of  the  tibia  and 
fibula.  In  fig.  1 7 1 , it  is  manifest,  that  this  arch 


Fig.  171. 


Fig.  171.  Disposition  of  the  bones  in  pes  equinus. 


or  trochlea  embraces  an  entirely  new  articular 
surface  of  the  astragalus,  the  original  convex 
tibial  facet  being  almost  entirely  denuded  of 
its  cartilage,  and  roughened.  This  is  more 
or  less  the  case  in  every  variety  of  club-foot, 
the  new  facet  being  removed  to  a greater  or 
less  distance  from  its  original  site,  according 
to  the  degree  of  flexion,  extension,  or  rotation 
that  the  astragalus  has  been  subjected  to. 
The  articular  surface  of  the  tibio-fibular  troch- 
lea is  circumscribed  and  varied  to  a corres- 
ponding extent.  The  head  of  the  astragalus 
is  generally  much  reduced  in  volume,  its  sca- 
phoidean  articular  facet  much  contracted  in 
area,  and  its  upper  margin  forms  a prominent 
tuberosity  on  the  dorsum  pedis.  The  os  scap- 
hoidcs  is  also  somewhat  diminished  in  volume, 
but  not  altered  in  shape.  Its  inner  margin 
occasionally  acquires,  in  varus,  an  articular 
connexion  with  the  internal  malleolus,  to 
which  it  becomes  united  by  ligament.  The 
calcaneuin  is  seldom  fully  developed  ; its  cu- 
boidean  articular  facet  is  contracted  in  area  ; 
and  in  varus  of  long  existence,  an  external 
tuberosity  is  formed  at  the  point  upon  which 
the  patient  treads.  The  rest  of  the  tarsal 
bones  preserve  their  natural  characters. 

The  ligaments  undergo  changes  correspond- 
ing with  the  altered  position  of  the  bones  j 
but,  according  to  Cruveilhier,  their  relaxation 
and  contracture  is  not  so  extreme  as  was 
stated  by  Scarpa.  In  varus,  the  deltoid  liga- 
ment of  the  ankle-joint  becomes  shortened, 
and  a new  band  of  fibres,  or  accidental  liga- 
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ment,  is  often  found  tying  down  the  malleolus 
internus  to  the  calcancum  ; the  external  late- 
ral ligaments  are  lengthened.  To  a certain 
degree,  the  contrary  must  take  place  in  valgus. 
The  capsular  ligament  is  stretched  anteriorly, 
posteriorly,  or  laterally,  according  to  the 
variety  of  the  deformity.  In  the  case  of 
extreme  varus,  the  anatomical  examination  of 
which  is  recorded  by  M.  Holtz  of  Strasburg1, 
a vacancy  existed  between  the  astragalus  and 
calcaneum,  filled  with  fibrous  and  ligamentous 
matter,  which  contributed  much  to  maintain 
the  unnatural  position  that  the  astragalus  had 
acquired.  The  plantar  (inferior  calcaneo- 
scaphoidean)  ligament  was  shortened,  and 
tended  also  to  keep  up  the  mal-position. 
The  remaining  ligaments  presented  very 
slight  deviations  from  the  natural  state,  with 
the  exception  of  the  superior  calcaneo-cuboid 
ligament,  which,  in  accordance  with  Scarpa’s 
observation,  was  very  much  lengthened. 

The  plantar  aponeurosis,  to  the  contracture 
of  which  Maisonnabe  ascribed  the  origin  of 
club-foot,  was  found,  by  Cruveilhier,  to  have 
lost,  in  common  with  the  other  aponeuroses 
and  fascite  of  the  foot  and  leg,  the  firm  dense 
structure  which  ought  to  characterize  it.  It 
had  become  “ singularly  thinned,”  offered  no 
obstacle  to  the  extension  of  the  toes,  and  its 
transverse  division  did  not  in  the  least  facili- 
tate the  restoration  of  the  displaced  bones. 
This  may  have  been  the  case  in  the  instances 
examined  by  Cruveilhier  ; but  subsequent  ob- 
servations have  demonstrated  that  it  does 
frequently  materially  impede  our  efforts  to 
reduce  the  bones  to  their  natural  situations, 
and  that,  in  these  cases,  much  is  gained  by  a 
transverse  division  of  its  fibres. 

The  muscles  and  tendons  display  considerable 
deviations  from  their  normal  condition.  One 
set  of  muscles  is  found  to  be  more  lengthened, 
their  antagonists  shorter  than  natural.  The 
tendons,  as  represented  in  fig.  172,  in  passing 


Fig.  172. 


Fig.  172.  Displacement  of  the  tendons  in  varus. 


over  the  foot,  are  drawn  out  of  their  ordinary 
1 Repertoire  General,  t.  4. 


course,  and  some  of  those  which,  at  first,  re- 
sisted the  production  of  the  deformity,  may, 
in  their  new  position,  assist  in  increasing  it. 
The  muscular  tissue  itself  is  generally  in  a 
state  of  atrophy,  shrunk  both  in  length  and 
bulk  ; its  fibres  are  sometimes  converted  into 
a kind  of  fatty  matter,  but  this  fatty  degenera- 
tion, Dr.  Little  states,  is  very  rare.  The 
tendons  are  usually  more  slender  than  ordi- 
nary, and  appear  disproportionately  long. 
There  are  cases,  however,  where  some  of  the 
muscles,  the  gastrocnemii  for  instance,  are 
spasmodically  contracted  into  a firm  ball,  as  in 
cramp  ; and  their  tendon  (Achilles)  is  thicker 
and  stronger  than  natural. 

The  blood-vessels  are  much  dwindled  in  size  ; 
in  an  adult  case  Cruveilhier  was  unable  to 
inject  the  muscular  arteries. 

The  nerves,  also,  supplying  the  muscles  in 
this  subject  were  shrunk,  and  reduced  to  little 
more  than  their  neurilema. 

Finally,  at  those  points  where  the  distorted 
foot  rests  upon  the  ground,  a synovial  capsule 
is  frequently  developed  beneath  the  skin, 
which,  at  this  point,  is  rough  and  horny  ; 
whilst  the  skin  of  the  sole,  not  having  been 
subject  to  pressure,  is  unusually  thin  and 
delicate. 

The  morbid  conditions  above  enumerated, 
belong  to  the  three  first  varieties  of  talipes. 
In  t.  calcaneus,  or  talus,  fig.  173,  the  result  of 


Fig.  173. 


Fig.  173.  Talipes  calcaneus. 


contraction  of  the  tibialis  anlicus,  and  extensor 
digitorurn,  the  bones  are  displaced  in  a direc- 
tion precisely  opposite  to  that  which  is  pre- 
sented by  a case  of  talipes  equinus. 

III.  Treatment  of  Club-foot. 

1.  By  mechanical  means. 

2.  By  division  of  the  tendons  of  those  mus- 
cles which,  by  their  contraction,  have  caused 
the  distortion  ; and  completing  the  restora- 
tion of  the  foot  to  its  natural  position  by  me- 
chanical adjuncts. 

Before  we  resort  to  either  of  the  methods 
3 E 2 
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of  treatment  just  specified,  the  circumstances 
of  the  case  should  he  minutely  investigated, 
especially  with  reference  to  the  origin  of  the 
deformity,  as  this  may  suggest  important 
modifications  of  the  treatment.  When  the 
disturbance  of  the  equilibrium  of  the  muscles 
is  a consequence  of  paralysis  of  the  anterior 
muscles  of  the  leg,  if  there  is  any  ground  for 
suspecting  that  the  cause  of  the  paralysis  is 
still  in  action,  attention  must  be  directed  to 
the  central  organs  of  the  nervous  system,  and 
the  case  must  be  treated  as  one  of  simple 
paralysis.  In  the  purely  spasmodic  affection 
of  the  muscles  we  must  also  endeavour  to 
ascertain  whether  any  of  the  remoter  sources 
of  irritation,  already  alluded  to,  are  in  opera- 
tion ; since  the  medical  treatment  calculated 
to  relieve  that  derangement  of  function,  whe- 
ther of  the  nervous  system,  of  the  digestive 
apparatus,  or  any  other  organ,  which  has  given 
rise  to  the  mischief,  may,  at  the  same  time, 
remove  the  deformity,  or,  at  any  rate,  dispose 
it  to  yield  more  readily  to  mechanical  re- 
sources. Dr.  Little’s  three  instructive  cases, 
xxv.,  xxvi.,  and  xxvii.  forcibly  illustrate  the 
practical  importance  of  this  preliminary  scru- 
tiny. 

1st.  The  mechanical  treatment. 

Whether  or  not  Hippocrates,  as  some  have 
supposed,  contemplated  the  cure  of  club-foot  by 
the  section  of  tendons,  there  can  be  no  doubt 
that  he  treated  these  deformities  successfully 
by  bandaging1 * 3.  Our  hopes  of  success,  how- 
ever, by  this  method  must  always  be  restricted 
to  the  earlier  stages  of  the  affection : when  the 
deformity  has  been  confirmed  by  time,  no 
effectual  amendment  can  be  expected  from 
the  application  of  bandages.  More  powerful 
mechanical  aid  has,  therefore,  been  sought  in 
the  adaptation  of  a variety  of  apparatus  to  this 
object,  composed  wholly  of  leather  or  paste- 
board, or  of  leather  strengthened  by  metallic 
plates,  bars,  or  springs. 

Plaster  of  Paris  has  been  made  use  of  for 
this  purpose  with  some  degree  of  success.  In 
cases  where  the  deviation  from  the  natural 
standard  is  but  slight  in  degree,  and  requires 
but  moderate  force  to  overcome  it,  as  during 
the  early  period  of  congenital  club-foot,  the 
deformity  may  be  wholly  rectified  by  means 
of  plaster  of  Paris,  or  even  by  the  use  of 
bandages  steeped  in  a solution  of  dextrine, 
starch,  or  any  of  the  pastes  employed  of  late 
in  the  new  method  of  treating  fractures  *.  (See 
Art.  Fracturf.)  MM.  Velpeau,  Guerin, 
Dr.  Dieffenbach,  and  others,  have  published 
favourable  reports  of  the  efficacy  of  the  plaster 
of  Paris  treatment.  The  following  is  Dr. 

1 Atqne  hffic  quidem  curatio,  quae  neque  sectionem 

neqne  ustionem,  neque  aliam  varietatem  ullo  modo 
postulat.  Ista  namque  opinionc  celerius  curationi 
cedunt.  Tempore  tamen  superanda  sunt,  quoad  justo 
liabitu  corporis  incrementum  acceperit.  Hippocrates 
De  Articulis,  sect.  vi. 

3 In  his  observations,  appended  to  Gataker’s  trans- 
lation of  Le  Dran,  Cheselden  speaks  of  having  suc- 
cessfully treated  Club-foot  and  fractures  by  enve- 
loping the  limb  in  a bandage  dipped  in  a mixture  of 
flour  and  white  of  eggs,  p.  452. 


Diefflenbach’s  method  of  proceeding1.  Hav- 
ing prepared  a box  for  the  reception  of  the 
foot  and  leg,  well  oiled  over  its  inner  surface, 
he  places  the  limb,  also  well  oiled,  within  it. 
Fluid  gypsum  is  then  poured  over  it,  and  the 
foot  is  retained,  by  the  hand,  in  a position  as 
nearly  as  possible  approaching  the  natural 
form,  until  the  gypsum  is  sufficiently  hardened 
to  maintain  it.  In  three  weeks  or  a month, 
as  soon  as  the  foot  has  acquired  a better  form, 
another  plan  is  adopted  : the  foot  being  en- 
veloped by  straps  of  adhesive  plaster,  a roller 
is  applied,  and  a diluted  mixture  of  the  plaster 
of  Paris  is  spread  over  it  with  a brush  ; when 
dry,  a second  coat  is  applied,  and  this  is  re- 
peated three  or  four  times,  to  give  the  whole  a 
considerable  degree  of  solidity.  On  the  day 
following,  the  surface  is  varnished  over  with 
a solution  of  resin  in  spirit  of  wine  (in  the 
proportion  of  3j  to  Jj),  and  in  this  state  it  may 
remaip,  without  inconvenience,  for  months. 
If  pain  should  be  complained  of,  a portion  of 
the  bandage  may  be  cut  away,  and  any  vesica- 
tion or  excoriation  healed  without  detaching 
the  entire  case. 

In  selecting  cases  adapted  to  this  method  of 
treatment,  we  must  be  guided  by  the  degree 
to  which  the  foot  can  be  approximated  to  its 
natural  form  : if  much  flexibility  exists,  and 
the  surgeon  is  consulted  at  an  early  period,  a 
successful  issue  may  be  confidently  predicted. 
If  the  distortion  is  great,  and  the  tarsal  bones 
yield  but  little  to  the  application  of  force, 
should  an  operation  be  objected  to  by  the 
friends  of  the  patient,  we  must  resort  to  more 
powerful  mechanical  means  for  accomplishing 
our  object. 

A great  variety  of  machines  have  been  in- 
vented for  this  purpose,  many  of  them  derived 
from  the  ingenuity  of  non-professional  mecha- 
nics. Those  devised  by  Scarpa,  Colles,  Del- 
pech,  Graefe,  Langenbeck,  Heine,  Delacroix, 
&c.  are  exceptions  ; but,  till  within  the  last 
few  years,  it  has  been  the  practice  of  surgeons, 
both  in  this  country  and  on  the  continent,  to 
turn  over  such  cases  to  the  care  of  the  mecha- 
nic, and  leave  the  patient  entirely  in  his  hands. 

The  apparatus,  fig.  174,  applied  by  Dr. 
Little  after  division  of  the  tendons  in  varus,  is 
a modification  for  the  better  of  Scarpa’s  boot. 
Dr.  Colles  employed  a leather  shoe  with  a 
pair  of  tin  splints  attached  to  it.  Langenbeck’s 
machine  for  the  cure  of  pes  equinus  is  very 
similar  to  that  used  by  Stromeyer,  (fig.  175,) 
after  division  of  the  tendo  achillis.  Fig.  176  is 
Delacroix’s  instrument ; his  power  of  exten- 
sion was  obtained  by  means  of  a gun-spring, 
constantly  acting  by  a chain  and  rack  upon 
the  tendo  achillis.  Delacroix,  likewise,  brought 
the  weight  of  the  body  to  act  powerfully  in 
extending  the  tendon,  by  placing  the  feet  of 
his  patient  in  a pair  of  stocks,  or  narrow  boxes 
screwed  upon  a board  supported  by  a couple 
of  rocking  feet.  By  daily  exercising  the  con- 
tracted muscles  in  this  manner,  he  gradually 

1 Sec  Caspar's  Wochenselirift  fur  die  jresanimte 
Heilkunde. 
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Fig.  174.  Dr.  Little's  Boot.  The  letters  a and  b desig- 
nate a shoe  fo  rmed  of  iron , covered  with  leather , and 
well  padded  with  horse-hair : c is  a steel  spring , which , 
by  means  of  the  padded  strap  e,  is  room  upon  the  out- 
side of  the  leg  ; i and  f show  a strap  and  bandage  to 
go  round  the  ankle , by  which  the  heel  is  held  securely  in 
the  shoe.  The  straps  g g hold  the  heel  firmly  towards 
the  inside  of  the  shoe , whilst  the  short  spring  d draxcs 
the  toes  and  front  of  the  foot  outwards , by  means  of 
the  padded  strap  h passed  round  it.  The  screw  l , 
which  moves  through  a female  screw  k,  ( itself  fixed 
as  a rotatory  rivet  to  the  spring  c,)  acts  upon  the 
ankle-joint , and  enables  the  surgeon  to  bend  it  as  ra- 
pidly or  as  gradually  as  he  may  please. 


Fig.  175.  Stromcyer's  instrument. 


Fig.  176. 


Fig.  176.  Delacroix's  instrument. 

restored  their  healthy  action  and  the  flexibility 
of  the  ankle  and  tarsal  joints.  An  exceedingly 
ingenious  instrument,  in  which,  also,  the  re- 
quisite power  is  obtained  by  the  agency  of  a 
gun-spring,  has  been  invented  by  Charles 
Eagland,  son  of  the  late  instrument-maker  at 
Leeds.  He  has  given  a full  description  of  it 
in  a paper  published  in  the  Lancet  for  1838. 
Having  myself  employed  Eagland’s  machine, 
and  witnessed  its  successful  operation  in  cases 
of  varus,  I can  testify  that  it  is  calculated  to 
fulfil  the  necessary  indications. 

The  mechanical  treatment,  however,  which 
was  founded  on  the  justest  principles,  and 
which  appears  to  have  been  attended  by  great 
success,  is  that  pursued  by  the  late  Timothy 
Fig.  177.  Sheldrake,  of  which  a full 

account  was  published  by 
him  in  the  Lancet,  for 
1827-28,  vol.  xiv. 

The  following  extract, 
from  a paper  in  the  number 
for  July  26th,  1828,  will 
show  how  nearly  the  views 
entertained  by  Sheldrake 
of  the  nature  and  cause  of 
the  deformity  correspond 
with  its  true  aetiology,  as 
developed  by  the  labours 
of  Scarpa,  Tourtual,  and, 
Stromeyer  : “ There  were 
three  deviations  from  the 
natural  state  of  the  parts  in 
these  limbs,  which,  though 
they  were  united  to  pro- 
duce the  deformity,  must 
be  considered,  as  they  were 
treated,  separately  : first, 
a deviation  from  a natural 
arrangement  of  the  bones 
(Fig.  177);  this  was  the 
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basis  of  the  deformity,  although  the  bones 
were  quite  passive  ; second,  a peculiarity  in 
the  capsular  ligaments,  which  will  hereafter 
be  explained  ; and,  third,  a deranged  action  of 
the  muscles,  which  was  the  direct  cause  of 
all  the  distortion.” 

Reasoning  upon  the  information  contained 
in  Captain  Turner’s  account  of  his  embassy  to 
Thibet,  relative  to  the  mode  by  which  the 
withered  limbs  of  religious  enthusiasts,  who 
have  voluntarily  abstained  from  the  use  of 
them  for  years,  can  be  made  to  recover  their 
natural  powers,  and  applying  Mr.  Hunter’s 
principle  for  the  restoration  of  debilitated 
muscles,  Sheldrake  proceeded  as  follows  : — 
“ I placed,”  he  says,  “ upon  the  leg,  a plate 
(B,  tig.  178,)  of  iron,  tin,  or  other  metal,  as  the 


Fig.  178. 


Fig.  178.  Sheldrake's  apparatus. 

circumstances  of  the  case  required  ; this  was 
lined,  or  otherwise  guarded,  so  as  to  prevent 
its  edges,  or  any  other  part  from  pressing 
upon  any  part  of  the  leg.  This  contrivance, 
by  whatever  name  it  is  called,  was  fixed  to 
the  legs  by  straps,  bandages,  or  adhesive 
plaster,  arranged  in  any  manner  that  at  the 
moment  seemed  to  be  necessary.  Upon  this 
plate  I fixed  a spring,  whose  length  was  equal 
to,  and,  when  circumstances  required  it,  longer 
than  the  greatest  length  of  the  leg  and  foot, 
the  curve  of  which  was  directly  contrary  to 
the  bend  that  the  foot  had  taken,  and  the 
range  of  whose  action  was,  if  it  had  been  ex- 
erted to  its  fullest  extent,  such  that  it  would 
have  drawn  the  foot  at  first  to  its  natural  posi- 
tion, and  afterwards  much  beyond  it.  This 
perhaps  may  be  understood  by  reference  to 
the  annexed  figures,  which  represent  the 
deformed  foot  and  leg  ; the  curved  line,  a a, 
fig.  1 78,  represents  the  curved  spring. 

“ I assumed  at  first  that  the  deformed  state 
of  the  limb  was  produced  by  contraction,  or 
retraction  of  all  the  flexor  muscles  of  the  leg, 


and,  in  this  case,  a small  degree  of  contraction 
in  the  plantar  aponeurosis  ; by  these  means 
the  action  of  the  extensor  muscles  was  first 
overcome,  and  afterwards  lost.  The  leading 
idea  that  I adopted  was  to  produce  contriv- 
ances that  should  imitate  the  action  of  those 
muscles  which  had  lost  their  power,  and  then, 
by  applying  them  in  a proper  manner,  over- 
come the  too  powerful  contractile  action  of 
the  flexors  ; if  this  were  done,  and  the  loss  of 
power  in  the  extensors  were  but  temporary, 
the  natural  action  of  the  whole  limb  would  be 
restored  ; but,  if  the  loss  of  power  in  the  ex- 
tensors were  permanent,  after  the  foot  was 
restored  to  its  natural  form,  it  would  still  be 
necessary  to  support  it  by  artificial  means,  to 
prevent  it  from  relapsing,  and  enable  the  pa- 
tient to  walk,  though  in  a manner  that  would 
necessarily  be  imperfect. 

“ This  part  of  my  process  may  be  described 
in  few  words  ; but  to  practise  it  with  suc- 
cess requires  great  and  unwearied  attention 
for  a long  time.  I have  always  proceeded 
in  this  manner  : first,  to  ascertain  the  degree 
of  rigidity  that  exists  in  the  contracted  limb, 
and  the  degree  of  force  that  must  be  used 
to  counteract  it.  Having  determined  these 
two  points,  with  as  much  accuracy  as  the 
circumstances  will  allow,  and  prepared  my 
springs  accordingly,  I apply  and  fix  the  upper 
part  of  the  instrument  to  the  leg  ; I then  try, 
with  my  hands,  how  far  I can  raise  the  foot  to- 
wards its  natural  position  ; I hold  it  firmly  in 
that  position  while  I bend  the  end  of  the 
curved  spring  down  towards  the  foot,  and 
bind  it,  by  passing  straps  of  adhesive  plaster 
round  the  spring  and  round  the  foot,  so  that, 
when  left  at  liberty,  the  reaction  of  the  spring 
will  draw  the  foot  upwards,  towards  its  natural 
position,  something  more  than  I can  draw  it 
with  my  hands.  The  effect  of  this  is,  that  the 
foot  is  drawn  upwards,  and  the  muscles  which 
are  subjected  to  this  action,  are  strained  to  a 
certain  extent ; it  is  the  nature  of  all  muscles 
that  are  drawn  to  their  full  extent  to  endea- 
vour to  retract ; in  doing  so,  those  muscles 
upon  which  I operate  are  checked  by  the 
springs,  totally,  if  the  spring  is  too  strong  ; 
but  if  it  is  of  a proper  strength,  it  will  be 
overcome  by  the  reaction  of  the  muscle.  But. 
as  no  muscle  can  continue  in  one  action  long, 
and  the  elastic  action  of  the  spring  is  con- 
tinued, it  follows,  of  course,  that  when  the 
strength  of  the  muscle  gives  way,  the  spring 
overcomes,  and  draws  the  muscle  to  itself, 
and,  having  yielded  until  its  tendency  to  re- 
tract predominates,  it  again  overcomes  the 
action  of  the  spring,  and  they  thus  proceed 
alternately  till  the  cure  is  complete.  I hope 
that  I shall  be  understood,  as  this  is  the  best 
explanation  I can  give : my  meaning  is,  that 
in  healthy  muscular  action,  action  and  reaction 
are  equal  and  opposite  to  each  other ; but  in 
these  distorted  feet,  one  of  the  actions  is  first 
diminished  till  it  is  quite  lost,  and  the  foot 
becomes  rigidly  fixed.  When  the  remedy  is 
applied,  and  brought  into  action,  the  power  of 
the  extensors,  which  has  been  lost,  is  supplied 
12 
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by  the  artificial  contrivance  that  has  been  de- 
scribed ; it  is  increased  gradually  till  it  over- 
comes the  contraction  of  the  gaslrocnemii 
muscles  ; the  bones  are  restored  to  their  natu- 
ral situation  with  respect  to  each  other ; and 
the  patient  is  enabled  to  set  his  feet  flat  upon 
the  ground  ; this  may  be  called  the  first  stage 
of  the  cure. 

“ The  progress  of  the  alteration  in  the  gas- 
trocnemii  muscles  took  place  nearly  in  this 
manner  : — On  the  first  application,  the  mus- 
cles were  extended  as  much  as  they  would 
admit ; they  were  then  in  a state  of  tension  ; 
when  the  spring  was  put  in  action,  more  ten- 
sion was  produced  ; after  a short  time  there 
was  pain,  increased  circulation,  and  a tendency 
to  inflammation.  When  this  took  place,  the 
action  of  the  spring  was  diminished,  till  that 
tendency  disappeared,  and  the  spring  again 
brought  into  action  ; this  was  so  managed, 
that,  after  it  was  once  brought  into  action,  the 
extending  power  never  ceased  till  the  patients 
were  able  to  stand  flat  on  their  feet ; this,  in 
the  three  cases  related1,  occupied  about  eight 
months  in  each  case  ; in  that  time  the  gas- 
trocnemii  muscles  were  lengthened  more  than 
four  inches,  and  increased  in  bulk  to  the  ex- 
tent that  has  been  described  ” 

The  second  stage  of  the  cure  includes  the  res- 
toration of  the  lengthened  extensors,  stretched 
ligaments,  and  redundant  skin  to  their  natural 
proportions.  To  effect  this,  continued  pres- 
sure was  employed.  “ I contrived  an  instru- 
ment, which,  when  placed  upon  the  foot,  pre- 
vented it  from  passing  in  any  way  from  the 
position  in  which  it  was  when  the  patient  stood 
upright  upon  it ; when  this  was  done,  I made 
compresses  of  soft  materials,  but  of  so  much 
firmness,  that  they  would  keep  the  form  I had 
given  to  them.  These  compresses  were  made 
of  forms  that  would  allow  them  to  press  the 
soft  parts  close  to  the  bones  ; these  soft  parts 
were  guarded  with  a sedative  plaster,  to  pre- 
vent any  irritation  of  the  skin  ; the  compresses 
were  then  carefully  applied  in  their  proper 
situations,  and,  over  the  whole,  a tight  bandage 
in  the  nature  of  a laced  stocking,  which  was 
always  laced  as  tight  as  possible.” 

Manipulation  of  the  limb  was  afterwards 
continued  for  some  time,  entirely  to  restore 
the  natural  action  of  the  muscles  ; and  many 
examples  of  the  success  of  this  method  are 
given  in  other  papers.  Mr.  Sheldrake  applied 
the  same  principles  to  the  treatment  of  every 
variety  of  true  club-foot,  adapting  his  springs, 
so  that  they'  might  act  distinctly  upon  those 
muscles,  the  contraction  of  which  was  the 
source  of  the  distortion. 

However  rational  the  principle  on  which  it 
is  conducted,  the  mechanical  treatment  alone 
must,  at  best,  be  tedious  and  uncertain  in  its 
results,  and  should  only  now  be  resorted  to  in 
slight  cases,  soon  after  birth,  or  where  the 
objections  to  an  operation  by  the  patient  and 
friends  are  insuperable. 

Valuable  hints  for  the  management  of  those 

1 Lancet,  vol.  xiv.  pp.  271.  361.  406. 


cases,  after  division  of  the  tendons,  may,  never- 
theless, be  derived  from  the  details  of  the 
mechanical  treatment.  A steady  and  active 
perseverance  in  warm  bathing,  friction,  and 
manipulation,  will  alone  do  much  to  restore 
contracted  muscles  to  their  natural  condition. 

M.  Holtz,  in  the  paper  cited1,  records  an 
instance,  in  which  the  re-establishment  of  the 
equilibrium  of  the  muscles,  in  a case  of  con- 
genital varus,  was  effected  simply  by  great 
attention  and  efforts  on  the  part  of  the  boy 
himself,  unaided  by  mechanical  means.  He 
took  the  greatest  pains,  in  walking,  to  plant 
the  sole  of  the  foot  firmly  on  the  ground  ; and 
as  he  was  in  the  habit  of  carrying  heavy 
weights,  the  cure  was  thus  accomplished  be- 
fore he  reached  the  age  of  twelve  years. 

2.  Treatment  of  Club-Foot  by  section  of  the 
tendons  of  contracted  muscles,  and  completing 
the  cure  by  mechanical  agency. — Until  within 
the  last  few  years,  the  wounding  or  division 
of  a tendon  was  regarded  as  an  occurrence 
likely  to  be  attended  by  very  serious  conse- 
quences. It  is  now  fully  demonstrated  that 
the  mischief  occasionally  resulting  from  such 
an  accident  is  an  effect  of  other  causes  super- 
added  to  the  injury  inflicted  on  the  tendon. 
It  may  be  ascribed  with  much  more  justice 
to  the  lesion  or  exposure  to  which  the  sheath 
of  the  tendon,  or  the  cellular  tissue  in  which 
it  is  imbedded,  is  subjected.  Suppuration 
and  sloughing  of  the  cellular  tissue,  impli- 
cating more  or  less  the  tendon  and  its  sheath, 
may  certainly  take  place  after  section  or  rup- 
ture of  the  tendo  achillis.  Such  was  the 
case  in  several  of  the  early  instances  in  which 
the  tendo  achillis  was  divided  for  the  relief 
of  club-foot.  Delpech’s  operation2  may  be 
cited  as  an  example  strongly  illustrating  this. 
When  unaccompanied  by  injury  to  the  sur- 
rounding parts,  and  judiciously  treated,  a 
divided  or  even  a ruptured  tendon  speedily 
unites,  and  no  evil  consequences  ensue. 

Direct  union  does  not  take  place  between 
the  extremities  of  a divided  tendon. 

“ The  surrounding  cellular  membrane,”  says 
Mr.  Mayo  3,  “ is  thickened  by  an  infiltration  of 
coagulable  lymph,  which  forms  a bed  that  con- 
tains and  adheres  to  the  divided  ends.  This 
bed  of  thickened  membrane  shapes  itself  into 
a callus,  which  coheres  inseparably  with  the 
ends  of  the  tendon,  and  acquiring  strength 
and  firmness  after  a time,  shrinks  to  the  size 
of  the  neighbouring  tendon,  and  assumes  its 
white  colour  and  fibrous  character.”  The 
experiments  performed  by  Von  Ammon  upon 
dogs  and  horses,  and  the  observations  of  Zeis 
and  Bouvier,  confirm  Mr.  Mayo’s  statement. 
Von  Ammon  found  that  a considerable  sepa- 
ration of  the  divided  extremities  of  the  ten- 
don did  not  prevent  a solid  and  perfect  re- 
union, but  the  process  was  under  such  circum- 
stances more  tedious.  (See  Tendon.) 

The  first  recorded  attempt  to  cure  club-foot 

1 Repertoire  General,  t.  iv. 

• He  l'Orthoniorphie,  t.  ii.  s.  327. 

3 Outlines  of  Human  Pathology,  p.  120. 
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by  section  of  the  tendo  achillis  is  that  related 
by  Thilenius  (1784)  already  referred  to.  Sar- 
torius  and  Michaelis  some  years  afterwards 
followed  the  example  of  Thilenius,  but  their 
operations  were  imperfectly  conceived,  and 
rather  calculated  to  throw  discredit  on  the 
practice.  Sartorius  employed  so  much  vio- 
lence to  bring  down  the  heel  immediately 
after  dividing  the  tendon,  that  he  lacerated 
the  ligaments,  and  excited  a high  degree  of  in- 
flammation, the  consequence  of  which  was  an- 
kylosis of  the  ancle  joint.  Michaelis  endea- 
voured to  weaken  the  tendon  by  cutting 
through  one  third  only  of  its  substance,  and 
then  resorting  to  force  to  reduce  the  foot  to 
its  natural  position.  By  this  proceeding  he 
must  have  incurred  great  risk  of  giving  rise 
to  suppuration  and  sloughing  of  the  tendon, 
and  inflammation  of  the  joint,  and  could  only 
have  effected  his  object  by  rupturing  the  un- 
divided portion  of  the  tendon.  We  cannot 
wonder,  therefore,  that  Michaelis  had  no  imi- 
tators, and  that  such  an  operation  was  soon 
abandoned. 

The  merit  of  working  out  the  true  nature 
of  club-foot,  of  laying  down  sounder  princi- 
ples for  treating  it,  and  especially  of  having 
endeavoured  to  establish  the  Thilenian  ope- 
ration on  the  basis  of  those  principles,  is 
justly  due  to  Delpech.  Having  observed  the 
mode  of  union  of  divided  tendons,  he  con- 
ceived the  idea  of  effecting  a cure  after  divi- 
sion by  a gradual  extension  of  the  uniting 
medium  before  it  had  acquired  much  firmness. 
He  carried  his  views  into  practice  by  dividing 
the  tendo  achillis  in  a case  of  pes  equinus 
in  the  year  1816.  The  attempt  proved  suc- 
cessful, but  owing  to  the  unnecessary  extent 
of  the  wound  and  the  disturbance  of  the  sur- 
rounding tissue,  in  consequence  of  the  foot 
having  been  immediately  brought  to  the  natu- 
ral position,  in  order  to  satisfy  himself  that 
the  obstacle  had  been  overcome,  suppuration 
and  sloughing  supervened,  and  its  ultimate 
restoration  was  not  accomplished  till  some 
months  had  elapsed.  It  is  surprising  that  so 
favourable  a result  was  at  length  obtained, 
since  extension  was  not  commenced  till  a 
month  after  section  was  performed,  the  wounds 
being  even  then  uncicatrized.  This  attempt 
was  ridiculed  by  Cruveilhier  ; and  neither  by 
Delpech,  nor  by  any  other  surgeon,  was  the 
operation  repeated  till  it  was  performed  by 
Stromeyer  in  1831. 

Like  Delpech,  Stromeyer  pursued  his  in- 
vestigations in  a scientific  spirit.  He  detected 
the  errors  of  his  predecessors,  and  laid  down 
rules  for  avoiding  them,  deduced  from  theo- 
retical reasoning  confirmed  by  experience. 
In  1833  and  1834  he  published  two  memoirs 
containing  the  histories  of  six  successful  cases. 
His  views  were,  after  some  little  opposition, 
adopted  and  practically  tested  by  many  con- 
tinental surgeons  : the  practice  was  early  and 
successfully  introduced  into  this  country,  and 
Dr.  Stromeyer  has  now  the  satisfaction  of 
seeing  it  universally  established  without  any 
essential  modification  of  the  method  at  first 


laid  down  by  him.  Stromeyer’s  rules  are, 
first,  by  a puncture  of  the  skin  and  a subcu- 
taneous division  of  the  tendon,  exposure  of 
the  tendon  and  its  sheath  is  avoided,  and  the 
danger  of  inflammation  is  consequently  les- 
sened ; secondly,  he  considers  that  it  is  un- 
advisable  to  commence  the  restoration  of  the 
foot  until  the  external  wound  is  completely 
cicatrised  ; the  contrary  proceeding  being  often 
followed  by  inflammation  and  suppuration. 
Nor  is  early  extension  necessary,  since  the 
recovery  by  the  muscle  of  its  normal  sphere 
of  action  is  not  so  much  the  result  of  the 
gradual  mechanical  extension  applied  subse- 
quently to  the  healing  of  the  wound,  as  the 
effect  of  the  stimulus  to  its  contractility 
afforded  by  the  motions  of  the  limb  during 
exercise  after  complete  reunion  of  the  tendon. 

Mr.  Whipple,  of  Plymouth,  and  M.  Bou- 
vier,  both  recommend  extension  of  the  foot 
to  be  commenced  immediately  after  the  sec- 
tion of  the  tendon,  alleging  that  the  process 
is  more  painful  when  deferred  till  the  wound 
is  healed.  “ This  assertion,”  says  Stromeyer, 
“ is  entirely  imaginary,  as  the  pain  thus  pro- 
duced is  never  referred  by  the  patient  to  the 
divided  part,  but  to  other  tissues  still  resist- 
ing the  extension,  the  tibialis  posticus  and 
peronaei  muscles,  and  the  posterior  ligaments 
of  the  joint '.” 

By  far  the  majority  of  operators  have  adopt- 
ed the  views  and  follow  the  practice  of  Stro- 
meyer, the  various  improvements  suggested 
having  reference  to  the  form  of  knife,  the 
distance  from  the  heel  at  which  section  should 
be  performed,  and  the  mode  of  dividing  the 
tendon,  whether  from  behind  forwards,  or  the 
reverse,  whether  by  a transverse  or  oblique 
section.  “ There  has  indeed,”  as  Dr.  Little 
remarks2,  “been  no  improvement  of  the  prin- 
ciples laid  down  by  Delpech,  the  value  of 
which  was  first  satisfactorily  demonstrated 
and  practically  illustrated  and  enforced  by 
Stromeyer.  But  there  has  been  a departure 
from  these  principles,  which  Stromeyer  has 
justly  designated  a retrograde  process.” 

The  shape  of  the  knife  employed  for  the 
division  of  the  tendo  achillis  is  a point  of 
little  moment,  provided  that  it  accomplishes 
the  essential  rule  of  severing  the  tendon  by 
means  of  a puncture,  with  the  least  possible 
disturbance  of  the  surrounding  parts.  For 
performing  section  of  the  tendon  of  the  tibia- 
lis posticus,  Dr.  Little  recommends  a stouter 
blade,  to  guard  against  the  possibility  of  the 
point  being  broken  in  the  wound.  At  the 
end  of  his  treatise,  Dr.  Little  has  added  the 
figures  of  five  knives  employed  by  him  in 
operating.  A narrow-bladed  common  scalpel, 
or  small  straight  bistoury,  will  answer  every 
purpose  in  the  hands  of  a surgeon  of  ordinary 
dexterity.  The  point  at  which  the  section 
of  the  achilles  tendon  should  be  performed 
must  be  regulated  by  the  degree  of  elevation 

1 Beitrage  zur  operativen  Orthop'adik,  p.  17. 

5 Treatise  on  Club-foot  and  analogous  Distortions, 
Introduction,  p.  lx. 
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of  the  heel  and  the  prominence  of  the  tendon, 
It  is  in  general  most  conveniently  accom- 
plished at  the  distance  of  about  an  inch  from 
its  insertion  into  the  os  calcis.  By  Dr.  Little 
and  the  most  experienced  orthopaedic  sur- 
geons a preference  is  given  to  the  transverse 
section  from  before  backwards.  “ The  pro- 
position,” says  Dr.  Little,  “ to  divide  the  ten- 
don in  an  oblique  direction,  in  order  that 
larger  surfaces  may  be  presented  for  the  effu- 
sion of  the  uniting  medium,  and  firmer  re- 
union of  the  tendon  be  ensured,  has  resulted 
rather  from  mechanical  ideas  of  the  mode  of 
reunion  of  divided  tendons  than  from  prac- 
tical observation  or  physiological  reasoning. 
I have  invariably  performed  the  transverse 
division,  and  in  every  instance  the  tendo 
achillis  has  united  by  a band  as  firm  and 
large,  and  sometimes  even  larger,  than  the 
original  tendon ; the  spot  where  the  operation 
has  been  performed  is  frequently  impercepti- 
ble. The  experiments  of  Von  Ammon,  Giin- 
ther,  and  Bouvier  on  dogs  and  horses  have 
demonstrated  that  reunion  of  tendons,  by  a 
strong  ligamentous  or  semi- cartilaginous  band, 
takes  place,  in  whatever  manner  the  division 
be  effected,  and  whether  the  ends  be  main- 
tained in  apposition  or  at  a distance,  resulting 
from  contraction  of  the  muscle,  or  even 
when  portions  are  removed.”  Division  of  the 
tendo  achillis  is  only  calculated  to  relieve 
effectually  talipes  equinus  and  the  slighter 
cases  of  varus1.  In  aggravated  cases  of  varus 
and  valgus  we  are  compelled  to  divide  the 
tendons  of  other  muscles  besides  the  achilles 
tendon.  In  varus,  the  tendons  of  the  tibialis 
posticus,  flexor  longus  pollicis,  and  sometimes 
of  the  tibialis  anticus,  require  division.  Yet 
this  extensive  application  of  the  knife  must 
not  be  hastily  decided  on.  Very  extreme  in- 
stances of  varus,  especially  when  originating 
in  paralysis  of  the  anterior  muscles  of  the 
leg,  may  be  cured  by  section  of  the  Achilles 
tendon  alone.  Of  this,  Dr.  Little’s  ‘2‘2d  case 
is  a marked  example.  In  valgus,  division  of 
the  tendons  of  the  peronaei  muscles  is  neces- 
sary, in  addition  to  that  of  the  tendo  achillis. 

Whenever  the  section  of  other  tendons 
besides  the  achilles  tendon  is  required,  it  is 
better  to  divide  the  tendons  of  those  muscles 
which  produce  the  inversion  or  eversion  first ; 
and,  having  brought  the  foot  in  line  with  the 
leg,  that  is,  having  reduced  the  deformity  to 
the  state  of  talipes  equinus,  then  to  operate 
upon  the  tendo  achillis. 

Not  unfrequently  before  the  contraction 
can  be  fully  overcome,  a transverse  section 
of  the  plantar  fascia  is  called  for. 

After-treatment. — In  whatever  way  the  sec- 
tion of  tendons  for  the  relief  of  distortions 

1 Stromeyer,  in  liis  early  practice,  attempted  the 
cure  of  every  variety  of  club-foot  by  section  of  the 
tendo  achillis  alone,  and  frequently  with  perfect  suc- 
cess. In  the  letter  to  the  author  of  this  article,  al- 
ready referred  to  (p.  785),  ho  wri t es,  “ My  opinions  on 
club-foot  are  very  little  altered  since  the  publication 
of  iny  Beitia^e.  I am,  however,  no  longer  doubtful 
of  the  necessity  of  dividing  the  tendon  of  the  tibialis 
posticus,  having  repeatedly  done  it  with  decided  ad- 
vantage.” 


may  be  performed,  the  success  of  the  opera- 
tion depends  mainly  upon  the  after-treatment 
pursued  ; and  this  refers  not  merely  to  the 
form  of  apparatus  employed  in  the  mechani- 
cal extension  of  the  tendon  and  the  foot,  a 
process  which,  in  the  more  complicated  vari- 
eties of  talipes,  has  afforded  scope  for  the 
exercise  of  much  ingenuity.  It  includes  also 
the  active  manipulation  of  the  foot  and  leg, 
with  the  object  of  elongating  the  contracted 
ligaments,  restoring  the  natural  relative  posi- 
tion of  the  bones,  and  exciting  the  long-sus- 
pended contractility  of  the  muscles.  To  ac- 
complish this  satisfactorily  within  the  limited 
period  during  which  the  divided  tendon  can 
be  extended,  requires,  in  the  majority  of  cases, 
great  labour  and  attention.  Assiduous  mani- 
pulation with  the  hand,  aided  by  the  relaxing 
influence  of  hot  bathing  and  friction,  is  indis- 
pensable. This  treatment  must  be  commenced 
as  soon  as  the  divided  extremities  of  the  ten- 
don are  sufficiently  united  to  admit  of  it  ; 
three  or  four  days  may  in  general  be  allowed 
for  this  result,  although  a tolerably  firm  ad- 
hesion will  frequently  take  place  in  the  course 
of  twenty-four  hours.  The  mechanical  exten- 
sion and  the  manipulation  must  be  moderate 
in  degree  at  first,  and  increased  gradually  as 
the  tendon  is  found  capable  of  bearing  it. 
During  the  first  fortnight  of  the  after-treat- 
ment, the  manipulation  and  hot  bathing  must 
be  actively  carried  on  for  at  least  half  an 
hour  twice  in  the  day,  and  the  extending 
apparatus  reapplied,  and  its  action  increased 
after  each  operation.  About  a fortnight  after 
the  division  of  the  tendon,  if  the  progress  of 
the  case  permit  it,  the  patient  may  be  allowed 
to  bear  upon  the  limb,  and  by  degrees  encou- 
raged to  walk,  his  attention  being  directed  to 
the  maintenance  of  the  proper  position  of  the 
foot,  and  particularly  to  the  planting  of  the 
sole  firmly  upon  the  ground.  This  will  be 
found  materially  to  contribute  to  the  complete 
restoration  of  the  foot.  Nevertheless,  even 
when  conducted  with  the  greatest  care  and 
attention,  the  treatment  may  fail  ; a single 
operation  may  not  suffice  to  bring  down  the 
heel  and  rectify  entirely  the  mal-position. 
The  surgeon  may  be  baffled  by  the  extreme 
contraction  and  strength  of  the  ligaments, 
which  will  only  partially  yield  whilst  the  ten- 
don continues  extensible.  In  such  a case  a 
repetition  of  the  section  will  be  necessary  to 
complete  the  cure.  This  is  a point  to  be 
taken  into  consideration  in  giving  a progno- 
sis, otherwise  the  patient  and  friends  may  be 
disappointed,  and  discredit  will  be  thrown 
upon  the  operation.  In  one  case  Dr.  Dieffen- 
bach  divided  the  tendo  achillis  six  times  be- 
fore he  obtained  a satisfactory  result. 

A great  variety  of  apparatus  has  been  sug- 
gested in  order  to  effect  the  mechanical  ex- 
tension of  the  foot  after  the  tendon  has  been 
divided.  In  proportion  as  the  case  recedes 
from  the  simplicity  of  talipes  equinus,  more 
complicated  apparatus  becomes  necessary,  and 
the  surgeon  has  a larger  field  for  the  exercise 
of  his  mechanical  invention.  The  instrument 
of  Stromeyer  (fig.  1 75)  will  be  found  sufficient 
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to  bring  down  the  heel  after  the  section  of 
the  tendo  Achillis  in  the  simpler  forms  of  dis- 
tortion. That  employed  by  Dr.  Little  (fig. 
174)  accomplishes  more  than  Stromeyer’s  ma- 
chine ; it  is  adapted  to  effect  the  extension 
of  the  heel  and  the  eversion  of  the  foot  at 
the  same  time.  In  the  more  aggravated  cases 
of  varus,  where  the  tendons  of  the  adductor 
muscles,  as  well  as  the  tendo  achillis,  require 
division,  Dr.  Little  recommends  the  section 
to  be  performed  at  different  periods  ; he  di- 
vides, in  the  first  instance,  the  tendons  of 
those  muscles  which  produce  the  eversion, 
and  applies  the  splint  represented  at  fig.  179  to 

Fig.  179. 


Fig.  179.  Dr.  Little's  Splint  for  effecting  eversion  in  a 
case  of  varus. 

bring  the  foot  to  a right  line  with  the  leg  ; 
after  which  the  case  is  treated  as  simple  pcs 
equinus.  After  the  division  of  the  tendons  of 
the  peronei  muscles  for  the  cure  of  valgus,  a 
boot  furnished  with  a curved  spring,  the  con- 
vexity of  which  is  applied  to  the  inside  of  the 
leg,  so  that  it  will  act  in  a direction  opposite 
to  the  distortion,  is  sufficient  to  rectify  the 
eversion. 

The  points  on  which  a correct  diagnosis  of 
cases  suited  to  the  operation  depends,  may  be 
gathered  from  what  has  been  said  under  the 
head  Nature  of  Club-foot,  bearing  in  mind 
the  characteristics  of  genuine  talipes  laid  down 
by  Stromeyer.  Contracture,  however,  arising 
from  the  causes  enumerated  under  the  1st, 
2d,  subdivision  a,  and  4th  heads  laid  down  by 
Stromeyer,  (see  p.  784,)  although  it  does  not 
constitute  genuine  club-foot,  may  frequently 
be  much  relieved,  sometimes  cured,  by  the  sec- 
tion of  the  tendons  implicated  in  keeping  it  up. 

A prognosis,  favourable  or  unfavourable  to 


the  operation,  must  be  founded  on  the  degree 
of  mal-formation  resulting  from  long-continued 
mal-position  ; on  the  amount  of  flexibility  or 
contraction  of  the  ligaments,  the  excess  of 
which  last  complication,  if  not  discovered  till 
after  the  section  of  the  tendons,  may  entirely 
frustrate  that  operation  ; on  the  existence  or 
non-existence  of  paralysis  ; and  on  the  degree 
of  contractile  power  still  existing  in  the  con- 
tracted muscles.  The  following  cases 1 will 
tend  to  illustrate  the  principles  I have  endea- 
voured to  develop  : — 

“ 1 . Talipes  equinus,  originating  in  paralysis 

of  the  anterior  muscles  of  the  leg.  Ennalls, 

setat.  8,  a healthy  boy,  whose  right  heel  has 
been  gradually  drawn  up  since  he  recovered 
from  a fever  four  years  ago.  The  instep  and 
dorsum  pedis  are  now,  February  20th,  1838, 
in  a right  line  with  the  front  of  the  leg.  No 
inversion  or  eversion  of  the  foot.  He  walks 
upon  the  bent  toes  of  that  foot.  The  muscles 
of  the  calf  become  extremely  rigid  as  soon  as 
extension  of  the  heel  is  attempted,  and  a por- 
tion of  the  mass  corresponding  with  the  situ- 
ation of  the  soleus  is  contracted  into  a hard 
fibrous  knot.  By  bending  the  knee  consider- 
ably, and  employing  force,  the  foot  can  be 
approximated  somewhat  towards  its  natural 
position.  On  directing  the  patient  to  attempt 
to  draw  up  the  foot  and  extend  the  toes,  no 
action  of  the  tibialis  anticus  can  be  detected, 
and  the  contraction  of  the  long  extensor  of 
the  toes  is  so  slight  as  to  be  scarcely  percep- 
tible. This  observation  led  me  to  give  a cau- 
tious prognosis  as  to  the  degree  of  power 
which  the  muscles  might  recover  when  the 
foot  was  restored  to  its  proper  position,  as 
the  origin  of  the  deformity  seemed  to  be 
traceable  to  paralysis  of  the  tibialis  anticus 
muscle. 

“ March  8.  The  achilles  tendon  was  divided 
by  a simple  puncture  through  the  skin,  and 
a splint  applied  along  the  front  of  the  tibia 
and  dorsum  of  the  foot,  to  maintain  the  mal- 
position for  the  present,  and  prevent  too 
much  retraction  of  the  divided  extremities  of 
the  tendon. 

“11.  Removing  the  splint,  I gave  the  foot 
gentle  passive  motion,  and  ascertained,  by  its 
action  on  the  calf,  that  tolerably  firm  adhesion 
between  the  divided  ends  of  the  tendon  al- 
ready existed. 

“ On  the  12th  a simple  extending  instrument 
was  applied,  and  in  three  weeks  from  this  time 
the  foot  was  brought  to  a less  angle  than  a 
right  angle  with  the  leg,  and  the  patient  was 
able  to  walk  half  a mile  with  great  ease. 
Owing  to  the  powerless  condition  of  the  ex- 
tensor muscles,  he  was  obliged  to  throw  his 
foot  forward  in  walking,  in  order  to  apply  the 
sole  to  the  ground  ; and  no  improvement  in 
this  particular  had  taken  place  when  I saw 
him  some  months  afterwards. 

“ 2.  Varus  complicated  with  retraction  of  the 
heel. — The  history  of  the  case  is  as  follows : — 
H.  C.  Esq.,  actat.  29,  a graduate  of  Cambridge, 

1 From  a paper  oil  the  Pathology  and  Treatment  of 
Club-foot,  by  the  writer  of  this  article,  published  in 
the  Lancet,  vol.  ii.  1839,  May  25. 
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and  student  at  the  bar,  was  attacked  in  the 
winter  of  1822-3  (an.  aetat.  13)  with  symp- 
toms indicative  of  inflammation  or  irritation 
of  the  lower  part  of  the  spinal  chord,  which 
terminated,  in  the  course  of  a few  weeks,  in 
paralysis  of  the  bladder  and  right  lower  ex- 
tremity. After  a confinement  of  six  months, 
the  limb  partially  recovered  its  muscular 
power,  but  has  continued  weak  and  shrunk  in 
size  to  the  present  time.  About  a year  and 
a half  after  the  commencement  of  the  disease, 
at  which  time  he  had  recovered  much  of  his 
former  activity,  he  noticed  that  the  toes  of 
the  left  foot  were  becoming:  slightly  inverted, 
and  that  the  heel  appeared  to  be  a little  drawn 
up.  This  inversion  of  the  toes  and  retraction 
of  the  heel  increased  gradually  till  the  year 
1827,  when  the  deformity  was  so  great,  that 
counteracting  measures  could  no  longer  be 
dispensed  with.  Callam’s  instrument  was  first 
employed,  and  the  patient  was  afterwards 
placed  under  the  care  of  Mr.  Chessher,  of 
Hinkley.  Scarcely  any  advance  towards  rec- 
tifying the  deformity  was  made  under  the  use 
of  Mr.  Chessher’s  machine,  nor  did  it  much 
facilitate  his  power  of  progression.  In  fact 
the  distortion,  of  which  fig.  180  is  a sketch. 
Fig.  ICO. 


Fig.  100.  Aggravated  case  of  t.  varus. 

has  been  slowly  increasing  in  both  directions 
up  to  the  date  of  his  application  to  me,  and 
the  irons  have  lately'  been  far  more  injurious 
than  beneficial  in  their  action. 

“ The  case  being  less  promising  than  any 
that  had  yet  come  under  my  notice,  before  I 
decided  on  operating,  I requested  my  friend, 
Dr.  Little,  to  examine  the  foot  with  me.  He 
expressed  himself  in  terms  by  no  means  san- 
guine as  to  the  result  of  the  operation,  and 
counselled  a very  guarded  prognosis,  telling 
the  patient  that  he  must  be  satisfied  with  any 
degree  of  improvement  that  might  follow. 

“ Adopting  Dr.  Little’s  practice  in  varus  at- 
tended by  retraction  of  the  heel,  namely, 
attempting  first  to  straighten  the  foot,  and 
leaving  the  heel  to  be  brought  down  after- 
wards, I proceeded  to  operate,  with  the  for- 
mer intention,  on  the  23d  of  August.  The 
muscles  whose  contraction  occasioned  the  in- 
version of  the  toes,  were  the  flexor  longus 


pollicis,  the  adductor  pollicis,  and  the  tibialis 
anticus  ’,  the  plantar  fascia  being  also  shorter 
than  natural,  and  very  tensely  stretched  at 
every  attempt  to  straighten  the  foot.  The 
tendons  of  the  flexor  longus  and  adductor 
pollicis  were  reached  without  difficulty  by  a 
short  incision  along  the  inner  margin  of  the 
solo,  a little  anterior  to  the  malleolus  internus, 
and  both  were  divided  with  the  point  of  a 
straight  bistoury.  I then  passed  the  bistoury 
between  the  skin  of  the  sole  and  the  plantar 
fascia,  and  turning  its  edge  towards  the  latter, 
divided  it  as  I withdrew  the  blade.  Section 
of  the  tendon  of  the  tibialis  anticus  was  rea- 
dily accomplished  by  gliding  the  point  of  a 
curved  bistoury  beneath  it.  Having  satisfied 
myself,  by  a very  cautious  extension,  that  no 
other  obstruction  to  the  return  of  the  foot  to 
its  natural  position  remained,  I applied  a 
splint  along  its  dorsal  surface,  and  directed 
the  limb  to  be  kept  in  a state  of  perfect  quiet. 

“ Aug.  25.  Removing  the  splint,  I everted 
the  foot  slightly,  and  gently  moved  the  ankle 
and  tarsal  joints  for  a short  time,  and  on  the 
26th  commenced  more  powerful  extension  by 
means  of  a straight  splint,  employed  by  Dr. 
Little,  to  the  inside  of  which,  at  its  lower  end, 
a strong  spring  is  attached.  (See  fig.  179.) 
The  upper  part  of  the  splint  is  confined  to  the 
outside  of  the  leg  by  a bandage,  and  the  foot 
being  secured  by  a loop  to  a stud  at  the  end 
of  the  spring,  as  great  a degree  of  eversion 
as  it  can  bear  is  kept  up  by  the  action  of  the 
spring,  the  loop 
being  shortened 
daily  as  the  toes 
yield.  The  pres- 
sure on  the  out- 
side of  the  foot 
occasioned  some 
troublesome  vesi- 
cation and  super- 
ficial sloughing, 
which  retarded 
our  progress 
somewhat ; but 
early  in  October 
I was  able  to 
take  the  cast, 
(fig.  180,)  repre- 
senting the  state 
of  the  foot  six 
weeks  after  the 
first  operation  ; 
in  short,  reduced 
to  a talipes  equi- 
nus. 

Fig.  181.  T.  varus  reduced  by  section  of  the  adductor 
tendons  to  the  state  of  pes  equinus. 

1 “ The  tibialis  anticus,  which  is  a primary  agent 
in  producing  valgus,  has  a secondary  action  also  in 
some  cases  of  varus.  It  is  first  extended  considerably 
as  the  gastroenemii  draw  up  the  heel,  and  again  con- 
tracts when  the  inversion  of  the  foot  has  reached  a 
certain  point,  aiding  the  adductors  in  increasing  the 
distortion,  and  sometimes  preventing  the  return  of 
the  foot  to  its  natural  position  when  the  tendons  of 
these  latter  are  divided.” 


Fig.  181, 
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“My  patient  then  left  town  for  a few  weeks, 
and  having  returned  early  in  November,  the 
achilles  tendon  was  divided  on  the  6th.  Per- 
fect extension  of  the  foot  was  maintained  by 
a splint  along  its  dorsal  surface,  and  on  the 
10th  adhesion  of  the  divided  ends  of  the  ten- 
don having  already  taken  place,  the  extend- 
ing instrument  was  applied.  On  the  21st  the 
foot  was  brought  up  to  a less  angle  than  a 
right  angle  with  the  leg,  the  sole  being  well 
applied  to  the  ground,  and  he  began  to  bear 
the  weight  of  the  body  upon  it.  He  con- 
tinued to  exercise  the  limb  daily,  and  on  Dec, 
16,  walked  about  a quarter  of  a mile  with  me. 
Notwithstanding  the  limp  in  his  gait  arising 
from  the  state  of  the  right  leg,  he  is  now  able 
to  walk  a distance  of  two  miles  without  fa- 
tigue.” 

Fig.  182. 


Fig.  182  is  a drawing  of  the  foot  taken  in  January, 
1 839,  and  showing  its  improved  condition , within  two 
months  of  the  second  operation. 


In  a case  of  varus  subsequently  undertaken, 
I was  induced,  at  the  desire  of  the  patient 
and  his  friends,  to  divide  the  tendon  of  the 
tibialis  posticus  and  achillis  tendon  at  one 
operation,  in  order  to  save  time.  The  con- 
sequence was,  that  it  afterwards  became  ne- 
cessary to  divide  the  tendo  achillis  a second 
time,  before  the  full  extension  of  the  heel 
could  be  obtained.  In  another  case,  where 
the  plantar  aponeurosis  was  contracted  in  an 
extreme  degree  in  both  feet,  I attempted  to 
effect  a cure  in  one  of  them,  which  was  less 
distorted  than  the  other,  by  the  division  of 
the  aponeurosis  alone.  Considerable  improve- 
ment followed  this  limited  operation,  but  sec- 
tion of  the  tendon  of  the  flexor  longus  pol- 
licis  was  required  before  the  inversion  could 
be  entirely  overcome. 

The  reader  will  find  a valuable  mass  of  prac- 
tical information,  and  an  ample  elucidation  of 
the  difficulties  occasionally  experienced  in  the 
treatment  of  talipes  by  operation,  in  the  cases 
detailed  by  Dr.  Little. 

To  the  labours  of  Stromeyer,  then,  we  are 
indebted  for  the  establishment  of  this  safe, 
speedy,  and  tolerably  certain  cure  of  deformi- 
ties dependent  on  irregular  muscular  action. 
It  is  no  detraction  from  the  merits  of  the 


treatment,  that  many  of  the  cases  which  have 
been  cured  by  section  of  tendons  might  have 
been  treated  with  equal  ultimate  success  by 
plaster  of  Paris,  or  by  certain  of  the  machines 
recommended  for  the  purpose.  In  the  one 
case,  from  one  to  two  months  will  suffice  to 
rectify  the  distortion,  and  place  the  patient 
fairly  on  his  feet ; w'hereas,  by  the  best  con- 
ducted mechanical  procedure,  the  treatment 
is  prolonged  to  a period  of  many  months, 
and  often  disappoints  the  expectations  of  the 
patient.  Nevertheless,  as  the  mechanical 
treatment  forms  a most  essential  part  of  the 
new  practice,  the  same  principles  being  merely 
applied  under  more  favourable  circumstances, 
the  attention  and  ingenuity  of  the  surgeon 
may  be  still  advantageously  directed  to  the 
improvement  of  those  machines  by  which 
alone,  in  some  few  instances,  the  cure  must 
still  be  attempted,  and  which,  in  by  far  the 
majority  of  cases,  become  important  auxiliaries 
in  the  after-treatment. 

Bibliography. — Hippocrates , Lib.  de  Articulis, 
sect.  vi.  Blumenbach,  Geschichte  und  Beschreibung 
der  Knochen  des  menschlichen  Korpers.  Gotting. 
1786.  B.  Belt , A System  of  Surgery,  vol.  vi.  1788. 
Thilenius,  Mcdicinische  und  chirurgische  Bemerkun- 
gen,  1789.  Wanzel , Dissertatio  inauguralis  medica  de 
Talipedibus  Vans.  Tubingen,  1798.  Bruckner.  Ueber 
die  Natur,  Ursachen  und  Behandlung  der  einwarts 
gekiiimmten  Fusse.  Gotha,  1796.  Scarpa,  Mcmoria 
chirurgica  sui  Piedi  Torti.  Pavia,  1 803.  Jorg , Ueber 
Klumpfusse.  Leipzig,  1806.  Michalis,  Ueber  die 
Schwachung  der  Sehnen  durch  Einschneidung.  Hufe- 
land  und  Himly’s  Journal,  1811,  stuck  S.  Codes, 
Dublin  Hospitai  Reports,  vol.  i.  Mackeever,  Edin. 
Med.  Journ.  vol.  xvi.  1820.  Palletta,  Excrcilationes 
Pathologic*,  1820.  Delpech,  Chirnrgie  clinique  de 
Montpelier,  1823,  Delpech,  De  l’Orthomorphie,  1829. 
Cruveilliier,  Anat.  Patholog.  livr.  11.  1830.  Lob, 
Dissertatio  inauguralis  de  Talipedibus  Varis.  Bonn, 
1830.  Tourtual , Zweiter  anatomischer  Bericht,  1832. 
Rudolphi,  Physiologie,  6tes  buch.  Stromeyer,  Ueber 
Paralyse  der  Inspirations-Muskeln,  1836.  Stromeyer, 
Beitrage  zur  operativen  Orthopadik,  1838.  Stromeyer, 
in  Schmidt’s  Jahrbiicher  fur  die  gesammte  Medicin, 
Jahrgang  1840,  no.  iv.  heft  1.  Whipple,  Medical 
Gazette,  vol.  xx.  1836.  J.  W.  Little,  M.D.  Disser- 
tatio inauguralis,  Symbol*  ad  Talipedcm  Varum  cog- 
noscendum.  Berol.  1837.  •/.  W.  Little , M.D.  Trea- 
tise on  Club-foot  and  analogous  distortions,  1839. 
Zeis,  Handbuch  der  plastischen  Chirurgie,  19te  Ab- 
theilung.  Berl.  1838.  Bouvier,  Mem.  sur  la  section 
du  tendon  d’Achille  dans  lc  traitement  des  Pieds- 
bot8,  Mem.  de  l’Acad.  de  Medecine,  t.  vii.  Paris, 
1838.  Dural , Revue  Medicale,  1838.  Diefenbach , 
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CLUB- HAND,  as  already  stated,  is  a 
deformity  precisely  analogous  to  talipes.  Its 
nature  and  causes  are  the  same,  the  only  dif- 
ference being  in  the  seat  of  the  affection. 
The  distortion  ordinarily  observed  consists  of 
a retraction  and  inversion  of  the  thumb  and 
fingers  in  a manner  corresponding  with  the 
change  of  position  the  foot  undergoes  in  va- 
rus. This  is  the  effect  of  irregular  contrac- 
tion of  the  flexores  digitorum,  which  may  be 
the  result  of  a preternatural  action  excited  in 
them,  or  the  consequence  of  paralysis  of  the 
antagonist  muscles.  As  the  nature  and  causes 
of  club-  foot  and  club-hand  are  similar,  so  also 
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must  be  the  principles  of  the  treatment.  Dr. 
Stromeyer  has  treated  several  cases  by  divid- 
ing the  tendons  of  the  flexores  digitorum  pro- 
fundi et  sublimes  in  each  finger,  opposite  to 
the  first  phalanx.  He  does  not,  however, 
consider  it  advisable  to  divide  all  the  flexor 
Fig.  183. 


Fig.  183  is  a specimen  of  congenital  club-hand , copied 
from  Cruveilhier,  Anat.  Pathol,  Livr.  11. 

tendons.  He  found  in  one  case  that  the  fin- 
gers lost  a part  of  their  mobility  in  the  second 
and  third  phalanges,  which  he  accounted  for 
by  supposing  that  adhesion  had  taken  place 
between  the  tendons  of  the  flexor  perforans 
and  flexor  perforatus,  in  consequence  of  sec- 
tion of  both  having  been  practised  at  the 
same  point.  In  another  case  the  inversion 
was  traceable  to  the  existence  of  several  ad- 
ventitious aponeurotic  bands,  extending  from 
the  fascia  of  the  fore  arm  to  the  ulnar  margin 
of  the  fore  arm  and  palm.  They  were  divided 
by  a number  of  small  incisions,  partly  subcu- 
taneous, partly  necessitating  a division  of  the 
skin  itself.  “This  interesting  observation,”  adds 
Stromeyer',  “in  which  very  considerable  de- 
formity had  formed  itself  after  two  slight  con- 
tusions, is  a pendant  to  the  contraction  of  the 
fingers  by  contracture  and  hypertrophy  of  the 
aponeurosis  palmaris  described  by  Dupuytren. 
The  case  was  perfectly  cured.” 

The  mechanical  means  required  in  the  after- 
treatment  of  club-hand,  where  the  tendons 
have  been  divided,  are  not  so  complex  as 
those  employed  in  the  extension  of  a club- 
foot. By  means  of  a hand-splint,  compresses, 
and  a bandage,  all  the  extension  necessary 
may  be  readily  accomplished. 

Henry  T.  Chapman. 

COAPTATION  (from  cum  and  aptare 
to  fit  or  adapt).  The  restoration  to  their  pro- 
per place  of  the  fragments  of  a fractured  bone, 
or  confronting  the  broken  extremities.  The 
expression  is  also  extended  to  the  reduction 
of  a dislocation.  In  some  cases,  this  proce- 
dure requires  nothing  more  than  the  simple 
apposition  of  the  parts,  as  in  the  bones  of  the 
head,  the  nose,  and  in  the  ribs  ; in  others,  it 
cannot  bo  effected  without  extension  and 
counter-extension.  It  should  never  be  at- 
1 Letter  before  cited. 


tempted  but  by  the  surgeon,  and,  even  by 
him,  should  never  be  effected  but  with  care 
and  gentleness. 

COLLYRIUM,  a medicine  for  the  eyes. 
Gr.  KoWuprov  from  KoWvpa,  which,  according 
to  Scaliger,  signifies  bread  sopped,  this  hav- 
ing been  early  used  as  an  application  to  the 
eyes. 

The  word  Collyrium,  as  at  present  under- 
stood, means  an  eye-water,  but  formerly  it  was 
applied  to  any  medicine  for  the  eyes,  whatever 
its  form.  Recurring  to  the  original  and  wider 
acceptation,  it  is  purposed  in  this  article  to 
treat  not  only  of  eye-waters,  but  also  eye- 
salves,  eye-powders,  elastic  fluid  applications 
to  the  eyes,  and  douches. 

The  skin  of  the  eyelids,  and  the  conjunctival 
surface,  are  the  parts  of  the  eye  which,  under 
ordinary  circumstances,  are  most  open  to  the 
contact  of  remedies  ; the  derivative  lacrymal 
passages,  though  also  directly,  are  less  easily 
accessible.  Of  the  other  parts  of  the  eye  the 
proper  substance  of  the  cornea,  when  laid  bare 
by  ulceration,  and  the  iris  when  it  is  prolapsed 
in  consequence  of  a wound  or  penetrating 
ulcer  of  the  cornea,  are  those  which  may  be- 
come the  subject  of  the  direct  action  of  medi- 
cinal substances.  The  lacrymal  gland  and 
meibomian  follicles  may  be  influenced  by  the 
action  of  collyria  on  their  excretory  orifices, 
in  consequence  of  the  sympathy  depending  on 
continuity  of  structure.  The  internal  tunics 
also,  by  virtue  of  their  contiguity  may  be  sym- 
pathetically affected  by  applications  to  the 
conjunctiva  ; though  in  general,  when  these 
are  stimulating,  rather  injuriously  than  bene- 
ficially. Hence  it  may  be  laid  down  as  an 
axiom,  that  (to  use  the  words  of  Dr.  Macken- 
zie ')  in  the  internal  ophthalmiae,  and  especially 
in  the  acute  stage,  the  application  of  stimu- 
lants is  useless  or  destructive,  while  in  con- 
junctival inflammations,  more  is  effected  by 
their  means  than  by  almost  any  other  kind  of 
remedy. 

Collyria  have  always  been  the  resource  of 
the  mere  oculist  and  half-educated  practi- 
tioner ; hence  this  abuse  has  induced  many 
persons  to  decry  applications  to  the  eye  nearly 
altogether.  It  is  quite  true  that  diseases  of 
the  eye  are  frequently  dependent  on  the  state 
of  the  constitution,  or  on  an  affection  of  some 
other  organ,  and  that  consequently  he  who 
in  treating  some  kinds  of  ophthalmia  should 
direct  his  attention  exclusively  to  the  eye 
affected,  might  exhaust  his  whole  ophthalmic 
formulary  in  vain.  But  on  the  other  hand,  it 
is  not  to  be  denied  that,  in  many  cases,  dis- 
eases of  the  eyes  are  purely  local,  or  though 
originally  produced  by  constitutional  causes, 
have  in  the  end  become  local,  and  must  be 
treated  by  local  remedies.  It  is  therefore 
quite  as  one  sided,  and  displays  as  much  nar- 
rowness of  views  to  disregard  the  local  affec- 
tion, and  look  to  the  constitution  only,  as  to 
neglect  this  and  apply  remedies  solely  for  that. 

To  the  account  of  the  different  forms  of 
1 Treatise,  See.  3rd  edition,  p.  384. 
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applications  to  the  eye,  will  be  appended  ex- 
amples of  formulae,  but  in  regard  to  these,  it 
may  be  well  to  remind  the  young  surgeon 
that  it  is  not  an  acquaintance  with  this  or 
that  kind  of  application  which  is  of  so  much 
consequence,  as  to  be  able  to  distinguish  under 
what  circumstances  it  should  be  employed.  As 
regards  the  various  medicinal  substances  of 
which  eye-waters,  &c.  are  composed,  none 
have  any  specific  virtue,  and  one  will  fre- 
quently act  as  well  as  another,  if  applied  with 
method  and  discrimination,  whilst  without  a 
correct  diagnosis  to  guide  in  their  application, 
they  may  be  all  equally  injurious. 

Cataplasms  and  Fomentations. — Cata- 
plasms over  the  eyes  arc  sometimes  useful ; 
but  they  must  not  be  long  persevered  in,  and 
the  eyes  ought  to  be  carefully  examined  from 
time  to  time  during  their  application.  When 
applied  warm,  they  should  never  be  allowed 
to  cool  on  the  eyes.  Most  usually  cataplasms 
are  simply  emollient,  but  they  are  sometimes 
narcotic,  refrigerant,  or  astringent.  The 
cataplasma  aluminis  of  the  Dublin  Pharmaco- 
poeia is  an  astringent.  It  is  composed  of  the 
whites  of  two  eggs  and  one  drachm  of  alum 
in  powder,  shaken  together  until  a coagulmn 
is  formed.  The  coagulum  is  applied  enclosed 
between  two  folds  of  fine  soft  linen  or  coarse 
lawn. 

Fomentations. — As  applications  to  the  eye, 
fomentations  are  much  more  convenient  and 
elegant  than  poultices. 

Water  simply  may  be  used  for  the  purpose, 
or,  as  a cold  application,  a solution  of  muriate 
of  ammonia  in  rose  water,  mixed  with  a small 
quantity  of  spirit  or  vinegar  ; and  as  a warm 
fomentation,  chamomile  decoction,  poppy  de- 
coction, and  the  like.  The  application  is  made 
by  means  of  compresses  of  old  soft  linen  or 
lint,  or  by  means  of  crumb  of  bread  sewed 
between  two  layers  of  soft  muslin  or  lawn. 
These  ought  not  be  so  heavy  as  to  press 
unpleasantly  on  the  eye,  and  they  should  be 
broad  enough  to  cover  both  the  eye  and 
neighbouring  parts. 

After  the  removal  of  an  application,  the 
eyes  must  be  carefully  dried  with  a soft  linen 
cloth. 

During  the  intervals  between  the  applica- 
tion of  warm  fomentations,  the  patient  should 
not  expose  himself  to  the  open  air. 

This  is  not  the  place  to  discuss  the  compa- 
rative merits  of  cold  and  warm  applications  to 
the  eyes,  but  it  is  to  be  remarked,  that  the 
application  of  the  former  requires  to  be  kept 
up  for  some  time,  whereas  it  is  not  necessary 
to  continue  the  latter  for  more  than  half  an 
hour  occasionally  in  the  course  of  the  day, 
and  during  the  night  not  at  all. 

Eye-waters  are  solutions  of  astringent,  sti- 
mulant, or  narcotic  substances,  or  of  all  com- 
bined. Their  state  of  concentration  regulates 
the  mode  of  application,  hence  the  division  into 
eye-waters  properly  so  called,  and  drops  for 
the  eyes. 

(a.)  Eye-waters  properly  so  called,  are  the 
weaker  solutions,  and  are  used  to  bathe  the 


eye  occasionally  in  the  course  of  the  day. 
The  fluid  is  to  be  put  into  a cup  in  sufficient 
quantity  and  made  tepid.  The  patient  then 
holding  his  head  over  the  vessel  is  to  lave 
his  eye  with  the  water  by  means  of  a piece  of 
sponge  or  soft  linen  rag ; and  after  this  has 
been  done  for  a few  minutes,  some  of  the  fluid 
may  be  dropped  fairly  into  the  eye  by  an 
assistant  squeezing  the  soaked  rag  over  it, 
while  the  patient  lies  on  his  back,  and  endea- 
vours to  hold  his  eve-lids  apart.  After  this 
the  eye  may  be  laved  again  for  a minute  or  so, 
and  then  carefully  dried  with  a soft  linen  cloth. 
An  eye-glass  is  not  to  be  recommended. 

A principal  object  in  the  process  above  de- 
scribed is  to  remove  any  discharge  from  the 
eye.  In  the  blennorrhceal  ophthalmias,  when 
the  eyelids  are  enormously  swollen  and  can- 
not be  opened,  it  may  be  necessary  to  inject 
the  eye-water  between  the  eyelids,  after  they 
have  been  cleansed  as  much  as  possible  by- 
means  of  the  bathing  simply.  In  using  the 
syringe  however,  care  must  be  taken  not  to 
injure  the  patient’s  eye  by  pressure  or  the 
like,  and  on  the  other  hand,  the  operator 
should  guard  his  own  eyes  from  receiving  any 
spark  of  matter. 

In  order  to  act  on  the  inner  surface  of  the 
lachrymal  passages,  the  simplest  way  of  ap- 
plying the  eye-water  is  to  drop  it  into  the 
inner  corner  of  the  eye,  and  leave  it  there 
some  time  till  it  is  taken  up  by  the  puncta. 
It  is  sometimes  also  injected  directly  through 
the  puncta  and  canaliculcs  by  means  of  Ariel’s 
syringe.  Injections  are  occasionally  thrown 
into  the  lachrymal  passages  from  the  opening 
of  the  nasal  duct  into  the  nose  ; but  when  an 
external  opening  into  the  lachrymal  sac  exists, 
whether  it  has  been  made  by  operation  or  the 
bursting  of  an  abcess,  we  have  the  readiest 
access  to  the  mucous  surface  of  the  lachrymal 
passages. 

Examples. 

Ijl — Aluminis  gr.  xxxij. 

Aquas  ros.  jjviij. 

Solve.  Ft.  aqua  ophthalmica. 

Ijk — Sulphat.  zinci  gr.  xxxij. 

Aquae  ros.  Jviij, 

Acid,  sulph.  dilut.  gtt.  xxxij. 

F.  solutio  pro  aqua  ophthalmica. 

Ijt — Hydrarg.  muriat.  corros.  gr.  j — ij 

Ammonias  muriat.  gr.  viij. 

Aq.  ros.  5 viij. 

Solve,  &c. 

Ijl — Lapidis  divini 1 9j. 

Aquas  dcstillat.  jy. 

Solve  et  cola. 

Colaturae  adde  Aqua:  rosarum  3 v ij . 

Misce,  &c. 

Sig.  Aqua  ophthalmica. 

1 Ij i — TEruginis, 

Nitratis  potass®, 

Aluminis  aa  partes  xvj. 

Terantur  sirnul  ct  liquefiant  in  vase  vitrco  in  balneo 
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N.B.  To  any  of  the  above  solutions  a 
draehm  or  two  of  vinum  opii  may  be  added. 

The  following'  may  be  mentioned  as  direc- 
tions for  use : — 

To  half  a wine-glass  full  add  as  much  hot 
water,  not  exceeding  an  equal  quantity,  as 
to  make  the  whole  lukewarm.  With  the 
quantity  thus  prepared  the  eyes  are  to  be 
bathed  as  directed. 

(6.)  Drops. — These  may  be  applied  by 
means  of  a quill  or  glass  tube,  but  a large 
camel’s  hair  pencil  will  be  found  the  most  con- 
venient instrument.  It  is  to  be  remembered, 
however,  that  to  avoid  accidents,  each  patient 
should  have  a separate  pencil,  which  ought  to 
be  well  washed  every  time  it  is  used.  The 
lower  eyelid  being  slightly  everted,  its  inner 
surface  is  to  be  touched  with  the  loaded  pen- 
cil, when  the  fluid  will  be  immediately  drawn 
off  and  diffused  over  the  lower  part  of  the  con- 
junctiva. Pains  must  also  be  taken  to  allow 
the  drop  to  make  its  way  underneath  the 
upper  eyelid  by  drawing  this  from  contact  with 
the  eyeball  and  then  moving  it  slightly  up  and 
down.  It  is  frequently  necessary  to  evert  the 
upper  eyelid  and  pencil  its  conjunctival  sur- 
face directly. 

Applied  in  the  ordinary  way,  salves,  eye- 
waters, and  drops  scarcely  ever  come  in  con- 
tact with  the  conjunctiva  of  the  upper  eyelid 
and  eyeball 1 in  any  degree  of  concentration, 
and  too  often  what  does  get  there  acts  rather 
as  an  irritant  than  otherwise.  I consider  it  of 
great  importance  to  insure  the  access  of  an 
application  to  the  upper  parts  of  the  conjunc- 
tiva, because  I have  seen  cases  treated  unsuc- 
cessfully, or  rather  irritated  for  a long  time 
by  applications,  which,  when  properly  in- 
troduced, did  not  fail  of  a speedy  beneficial 
operation. 

In  order  to  apply  drops  to  the  eye  of  a 
child  with  the  least  possible  trouble,  the  sur- 
geon is  to  seat  himself  on  a chair  with  a towel 
folded  longways  laid  across  his  knees.  On 
another  chair  on  the  surgeon’s  left  hand  and  a 
little  in  front  of  him,  the  nurse  with  the  child 
sits  in  such  a way  that  when  she  lays  the  child 
across  her  lap,  its  head  may  be  received  on 
the  towel,  and  between  the  knees  of  the  sur- 
geon, and  thus  held  steadily.  The  nurse  con- 
fining the  arms  and  hands  of  the  child,  the 
surgeon  easily  draws  down  the  lower  eyelid 
and  drops  in  the  fluid  ; he  then  draws  the 
upper  eyelid  up  a little  and  also  from  contact 
with  the  eyeball  in  order  to  allow  the  drop  to 
get  underneath.  The  eyelids  are  then  alter- 
nately to  be  drawn  from  each  other,  and  made 
to  approach  so  as  to  favour  the  spreading  of 
the  fluid  over  the  whole  conjunctival  surface. 

arcnsc.  Liquefactis  addc  camphora;  tritae  partem  j ; 
Misce. 

Massa  refrigerata  servetur  sub  nomine  Lapidis  Di- 
VINI. 

1 In  illustration  of  this  it  may  be  mentioned,  that 
in  most  or  all  the  cases  in  which,  from  the  abuse  of  the 
nitrate  of  silver  drops,  the  conjunctiva  has  become  dis- 
coloured, it  is  the  lower  part  of  this  membrane  which 
is  so  affected. 


Examples. 

Vinum  opii,  alone  or  more  or  less  diluted,  is 
often  used  for  dropping  into  the  eye. 

— Nitratis  argenti  gr.  iv — viij — xij. 
Aquae  destillatae  1j. 

Solve. 

Ijt — Muriat.  hydrarg.  corros.  gr.  ft  — j. 
Aquae  destillatae  3vij. 

Solve  et  cola.  Colaturae  adde  vini  opii 
3j. 

Misce. 

Ijb — Lapidis  di vini  gr.  v — x. 

Aquae  distillatae  3vij. 

Solve  et  cola.  Colaturae  adde  vini  opii 
3j- 


Misce. 

Ijc — Extract,  belladonnas  gr.  x. 

Aquae  destillatae  5ij. 

Solve  et  per  linteum  cola. 

Eye-salves,  Unguenta  ophtlialmica.  Yr. pom- 
made  ophthalmique  ; Ger.  Augensalbe.  It  is  of 
great  consequence  that  eye-salves  should  con- 
tain no  gritty  particles  ; the  powders  enter- 
ing into  their  composition,  therefore,  should 
first  be  reduced  by  trituration  to  as  impalpable 
a state  as  possible,  and  then  carefully  levigated 
with  a little  water  or  oil,  previously  to  being 
mixed  with  the  excipient.  Substances  soluble  in 
a small  quantity  of  fluid,  such  as  the  acetate  of 
lead  and  sulphates  of  zinc  and  copper,  may  be 
dissolved.  When  camphor  enters  as  an  ingre- 
dient into  an  eye-salve  it  should  first  be  dis- 
solved in  a fixed  oil. 

The  excipient  best  adapted  for  eye-salves 
is  prepared  lard,  simple  cerate,  or  spermaceti 
ointment. 

Salves  are  applied  to  the  edges  of  the  eye- 
lids, or  to  the  whole  conjunctival  surface.  In 
the  former  case  only  should  the  patient  or  his 
attendants  be  intrusted  with  the  application. 
In  the  latter  case  more  discrimination  as  well 
as  tact  being  required,  the  surgeon  should 
always  apply  the  salve  himself. 

Before  applying  a salve  to  the  edges  of  the 
eyelids  all  incrustations  of  matter  about  the 
roots  of  the  eyelashes  must  be  removed.  This 
is  done  by  first  rubbing  the  part  with  fresh 
butter  or  lard,  and  after  a while  bathing  it  with 
tepid  water ; the  incrusting  matter  is  thus 
softened,  and  may  readily  be  separated  with 
the  finger-nail  or  head  of  a pin. 

The  anointing  of  the  edges  of  the  eyelids 
may  be  performed  by  means  of  a hair  pencil, 
or  simply  with  the  point  of  the  finger.  The 
eyelid  being  held  slightly  everted,  the  salve 
is  applied  along  its  margin  to  the  mouths  of 
the  meibomian  follicles,  then  smeared  outside 
the  insertion  of  the  eyelashes,  and  afterwards 
carefully  rubbed  in  at  their  roots,  the  eyelids 
being  at  the  time  kept  gently  closed. 

When  a salve  is  to  be  applied  to  the  whole 
surface  of  the  conjunctiva,  a piece  the  size  of 
a split  pea  is  to  be  taken  up  on  the  point  of  a 
hair  pencil,  or  on  the  point  of  the  nail  of 
the  little  finger,  and  insinuated  under  the 
upper  eyelid,  while  this  is  drawn  forward  from 
contact  with  the  eyeball.  When  the  salve  is 
fairly  in  the  eye  the  upper  eyelid  is  to  be 
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gently  drawn  down  and  rubbed  over  the  eye- 
ball with  the  finger  for  a minute  or  two,  in 
order  to  diffuse  the  salve,  now  melted  by  the 
heat  of  the  eye,  between  the  eyelids  and  eye- 
ball and  consequently  all  over  the  conjunctiva. 

If  the  palpebral  conjunctiva  be  the  part  on 
which  the  salve  is  principally  to  exert  its 
action,  the  application  may  be  limited  to  it,  in 
which  case  the  pain  is  less  severe  than  in  the 
former.  Having  everted  the  eyelids,  the  ex- 
posed conjunctival  surface  is  to  be  rubbed 
with  the  salve  either  by  means  of  a hair-pencil 
or  the  point  of  the  finger. 

Salves  are  sometimes  applied  to  the  lacry- 
mal  passages  by  smearing  the  meshes,  catgut- 
strings,  &c.  which  are  introduced  into  the 
nasal  duct,  whether  from  the  nose  or  through 
an  external  opening  into  the  lacrymal  sac. 

In  regard  to  the  application  of  a strong  salve 
to  the  eye  it  is  necessary  here  to  give  a cau- 
tion, viz.  not  to  insert  it  in  a lump  within  the 
lower  eyelid  and  leave  it  there.  I have  seen 
the  conjunctiva  of  the  inferior  palpebral  sinus 
in  a sloughy  state  from  a lump  of  nitrate  of 
silver  ointment  having  been  put  in,  and  no 
care  taken  to  diffuse  it  by  rubbing  on  the  eye- 
lid. In  the  case  of  ointment  inserted  under 
the  upper  eyelid,  the  natural  motions  of  the 
part  will  make  up  in  some  degree  for  the 
neglect  of  the  surgeon. 

Examples. 

Ijh — Oxid.  hydrarg.  rubri  bene  laevigat.  gr.  iii. 

vj.— xv. 

Axungite  praeparat.  3ij. 

Misce  accuratissiine : ft.  unguentum  oph- 
thalmicum. 

The  two  weaker  forms  are  used  for  anoint- 
ing the  edges  of  the  eyelids,  and  may  be  en- 
trusted to  the  patient.  The  stronger  form 
should  be  applied  only  by  the  surgeon  himself. 
Applied  to  the  whole  conjunctival  surface  I 
have  found  it  a very  efficient  remedy  in  various 
inflammations  of  the  conjunctiva,  and  ulcers, 
specks,  &c.  of  the  cornea.  It  is  less  severe  in  its 
operation  than  the  nitrate  of  silver  ointment. 

The  citrine  ointment  of  the  pharmacopoeias, 
diluted  with  three  or  more  parts  of  lard  and 
oil,  is  a useful  application  to  the  edges  of  the 
eyelids. 

Ijb — Argent,  nitrat.  gr.  ij — x 
Unguent,  cetacei  3j. 

Prius  laevigetur  bene  nitras ; dein  misceatur 
accuratissime  cum  unguento. 

This,  with  the  addition  of  liq.  plumb,  sub- 
acet.,  is  the  black  ointment  of  Mr.  Guthrie, 
which  has  been  used  with  so  much  success 
not  only  in  chronic,  but  also  in  cutting  short 
acute  inflammations  of  the  conjunctiva,  on  the 
principle  “ of  exciting  an  action  greater  and 
of  a different  nature  to  that  already  existing 
in  the  part.” 

The  following  is  what  is  known  by  the 
name  of  Janin’s  ointment  for  the  eyes. 

Ijc — Prsecipitat.  alb.  gr.  xv. 

Tutiae  praeparat. 

Boli  armen.  ppt.  aa  3ft. 

Adip.  suilli  3i — 3ij. 

M.  exactissime  : ft.  ungt.  ophthalmicum. 


It  is  occasionally  required  to  touch  fungo- 
sities  of  the  conjunctiva,  ulcers  of  the  cornea, 
prolapsus  of  the  iris,  partial  staphyloma,  with 
very  active  substances,  such  as  nitrate  of  silver 
in  substance,  butter  of  antimony,  or  caustic 
potass.  In  this  case  the  eyelids  must  be  held 
fully  apart,  and,  after  the  application,  which 
ought  to  be  carefully  confined  to  the  particular 
spot,  some  mild  fluid  is  to  be  dropped  in  ; 
sweet  oil,  by  not  dissolving  the  substances 
employed,  prevents  their  spreading  over  the 
neighbouring  parts,  and  is,  therefore,  the  best 
adapted  for  the  purpose. 

Eye- powders  or  Dry  Collyria. — Pulveres 
ophthalmici  vel  collyria  sicca  ; Fr.  Poudrcs  pour 
insufflation;  Ger.  Augcnpulver. — The  applica- 
tion of  stimulating  powders  to  the  eye  is  much 
less  frequent  now  than  formerly.  They  have 
been  principally  used  against  specks  of  the 
cornea.  The  late  Baron  Dupuytren  and  Dr. 
Fricke  of  Hamburg,  have  strongly  recom- 
mended insufflations  of  calomel,  in  the  puro- 
mucous  ophthalmias. 

The  powder,  reduced  to  the  greatest  im- 
palpability, pulvis  subtilissimus,  is  blown  into 
the  eye  through  a quill,  or  applied  by  means 
of  a moist  hair  pencil.  The  surgeon  should 
alw  ays  do  the  operation  himself. 

Refined  sugar  or  sugar- candy  reduced  to  a 
very  subtle  powder  has  been  principally  used 
either  alone  or  as  an  excipient  for,  and  diluent 
of,  other  substances. 

Examples. 

Ijt — Sacch.  purif. 

Oxid.  zinci  aa  pp.  aeq. 

Misce,  et  tere  ut  fiat  pulvis  subtilissimus. 

Ijb — Oxyd.  hydrarg.  rubri  gr.  x. 

Sacch.  purif.  5j. 

Misce,  et  tere,  &c. 

Ijh — Calomelanos 

Sacch.  purif.  aa  pp.  aeq. 

Misce,  et  tere,  &c. 

To  this  one-third  of  a part  of  powdered 
opium  may  be  added. 

ty, — Aluminis  usti 
Sulphat.  zinci 
Boracis  aa  9j. 

Sacch.  Alb.  9ij. 

Misce,  et  tere  ut  fiat  pulv.  subtiliss. 

The  proportions  above  given  may  be  varied 
according  to  circumstances. 

Medicated  bags,  sacculi  medicati ; Fr. 
sachets.  Ger.  Krauterkisschen. — Bags  of  aro- 
matic herbs,  so  much  used  in  Germany,  act 
principally  by  the  exhalations  they  give  out. 
They  also  serve  to  keep  up  dry  warmth'. 

The  bags  are  made  of  coarse  lawn  or  mus- 
lin, washed  and  rubbed  soft.  Being  lightly 
filled,  the  bag  is  scwred  close,  and  then 
quilted  at  different  places,  so  as  to  keep 
the  materials  equally  spread,  and  prevent 
them  from  sinking  down.  For  the  eyes,  the 
bags  must  be  made  as  light  as  possible ; not 

1 M.  Mayor,  of  Lausanne,  lias  lately  recommended 
the  application  of  carded  cotton  over  the  eyes,  in  cer- 
tain ophthalmias. 
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more  than  of  the  thickness  of  a finger,  and 
about  the  size  of  a playing  card.  They  are 
fixed  to  a band  passed  round  the  forehead  so 
as  to  hang  over  the  eye  ; they  ought  not  to 
be  bound  over  the  part.  In  general  the  bags 
are  warmed  before  being  applied. 

The  materials  used  for  filling  the  bags  are 
aromatic  species  (chamomile-flowers,  sage, 
rosemary,  thyme,  &c.)  mixed  or  not  with 
shavings  of  camphor.  The  species  are  re- 
duced to  a coarse  powder,  from  which  all  dust 
is  to  be  separated  by  a sieve.  To  fill  a bag 
of  the  size  above  indicated  one  and  a half  to 
three  drachms  of  herbs,  flowers,  &c.  will  be 
required. 

Bran  or  bean-flour  is  much  used  as  an  ex- 
cipient and  diluent  of  the  aromatic  or  narcotic 
materials. 

When  camphor  is  the  only  active  substance 
employed,  it  may  be  applied  by  means  of  a 
compress,  prepared  by  enclosing  a layer  of 
cotton  wool,  impregnated  with  it,  between 
two  layers  of  gauze.  The  impregnation  is 
readily  effected  by  soaking  the  wool  in  strong 
spirit  of  camphor,  and  then  allowing  it  to  dry 
quickly  : when  dry  the  wool  is  teased  out. 

Examples. 

Ijo — Flor.  chamomill. 

sambuc.  aa  p.  j. 

Farin.  fabar.  pp.  ij. 

M.  F.  Pulvis. 

D.  S.  Ad  sacculum  e linteo  factum,  quo 
oculus  afleetus  obtegi  debet,  implendum. 

A bag  filled  with  the  following  narcotic 
powder  is  recommended,  by  Dr.  von  Am- 
mon ' in  iritis  : — 

Ije — Pulv.  Hb.  belladonnas  3j. 

Farinaj  amygd.  dulc.  Jji. 

F.  Pulvis. 

The  vapour  of  the  weaker  volatile  fluids  is 
applied  by  spreading  the  fluid  out  on  a warm 
surface  and  allowing  it  to  evaporate  near  the 
eyes.  Thus,  having  poured  a few  drops  of 
the  fluid  into  one  hand  and  spread  it  out  on 
the  palms  of  both,  by  rubbing  them  quickly 
together,  the  hollow  of  the  hand  is  to  be  held 
more  or  less  close  before  the  eye,  according 
to  the  strength  of  the  material  and  degree  of 
action  desired. 

Watery  Vapours  gently  soothe  the  eyes  ; 
the  patient  holds  his  face  over  a vessel  contain- 
ing hot  water,  with  or  without  any  aroma- 
tic or  narcotic  admixture,  so  that  the  steam 
is  received  by  the  eyes.  A cloth  is  thrown 
over  all.  When  it  is  wished  to  have  the  steam 
play  more  directly  on  the  eye,  a funnel  is 
inverted  over  the  vessel,  and  the  tube  direct- 
ed towards  the  eye  at  a proper  distance,  care 
being  at  the  same  time  taken  that  the  steam  is 
not  too  hot. 

After  the  application,  the  face  and  eyelids 
are  to  be  well  dried,  and  exposure  to  any 
draught  of  air  carefully  avoided. 

1 Dr  I ri  tide,  p.  28.  Lipsiac,  1838. 


Examples. 

Steaming  mixtures  may  be  prepared,  by' 
putting  into  a cupful  of  hot  water  a teaspoon- 
ful or  two  of  one  or  more  of  the  following 
preparations  : — 

Tincture  of  opium. 

Tincture  of  camphor. 

Compd.  tincture  of  camphor. 

Tincture  of  hyoscyamus. 

A spirituous  or  vinous  solution  of  extract 
belladonna. 

A douche,  usually  of  cold  spring  wafer,  is 
sometimes  applied  to  the  closed  eyelids,  or 
to  the  neighbourhood  of  the  eye.  There  are 
particular  douche-apparatuses,  but  a carefully 
and  gently  directed  stream  from  a syringe,  or 
from  a funnel  with  its  throat  slightly  stuffed 
with  tow,  suspended  over  the  patient’s  face 
will  serve  the  purpose  at  an  exigency. 

In  the  weak  and  rheumy  eyes  of  old  per- 
sons, and  in  a similar  state  remaining  after  an 
attack  of  ophthalmia,  it  is  often  agreeable,  and 
indeed  productive  of  great  relief,  occasionally 
to  draw  some  cold  body  across  the  eyelids. 
For  this  purpose  a long  slender  bottle  with  a 
smooth  round  bottom,  and  filled  with  ice  has 
been  recommended. 

(T.  Wharton  Jones.') 

COLOBOMA,  KoXo/3aipo,  mutilatio. — This 
term,  in  ophthalmology,  was  first  applied  to  a 
fissure  of  the  eyelid,  like  hare-lip,  the  result 
of  a wound  in  which  by  neglect  the  edges  had 
been  allowed  to  cicatrize  separately.  A fissure 
of  the  eyelids  has  been,  though  rarely,  met 
with  as  a congenital  defect.  The  term  colo- 
boma  has  been  since  extended  to  a fissure  of 
the  iris,  whether  congenital  or  produced  by 
injury,  extending  from  the  pupil  towards  the 
ciliary  margin.  There  are  thus  two  genera, 
viz.  co/oboma  palpebrce  and  coloboma  iridis, 
( iridoschisma, ) and  two  species  of  each,  viz. 
the  congenital  and  traumatic. 

Coloboma  palpebrce. — This  is  to  be  treated 
by  making  the  edges  of  the  fissure  raw,  and 
uniting  them  by  the  hare-lip  suture,  in  the 
same  manner  as  when  a A-shaped  piece  has 
been  cut  out  for  the  cure  of  certain  forms  of 
ectropium.  What  are  called  insect-pins  are 
well-adapted  for  the  suture.  They  should  be  in- 
serted, and  brought  out  at  some  distance,  about 
one-tenth  of  an  inch,  from  the  edges  of  the 
fissure,  and  not  implicate  the  conjunctiva.  It 
is  to  be  remembered  also,  that  the  first  pin  is 
to  be  inserted  near  the  ciliary  margin  of  the 
eyelid,  in  order  to  insure  evenness  at  this  place. 
Should  it  be  found  that,  when  the  coloboma  is 
united,  the  edge  of  the  eyelid  is  so  short,  that 
it  presses  upon  the  eyeball,  and  has  a tendency 
to  turn  inward,  an  incision  should  be  made 
near  the  outer  canthus,  through  the  whole 
thickness  of  the  eyelid,  and  perpendicular  to 
its  edge,  in  order  to  relieve  the  stricture. 
This  recent  coloboma  is  to  be  prevented  from 
uniting  by  the  first  intention  by  keeping  its 
edges  retracted.  Such  a proceeding  I have 
adopted  with  great  advantage  in  old  cases  of 
inversion  of  the  lower  evelid,  depending  prin- 
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cipally  on  transverse  shortening  of  its  free 
edge. 

Coloboma  iridis  congenitum. — The  following 
ease  and  figure,  borrowed  from  Dr.  Mackenzie, 
w ill  afford  a good  idea  of  this  affection  : — 

Fig.  184. 


“On  the  31st  of  January,  1831,  I was  re- 
quested by  Mr.  Roy  to  examine  the  eyes  of 
Boyd  Armour,  a recruit,  in  the  Barrack  Hos- 
pital, Glasgow.  In  both  eyes  of  this  indivi- 
dual, the  pupil  was  prolonged,  as  is  repre- 
sented in  the  annexed  sketch,  towards  the 
lower  edge  of  the  cornea.  This  was  the  con- 
genital form  of  the  pupils;  and  though  it  cer- 
tainly gave  to  the  countenance  a very  peculiar 
and  somewhat  wild  expression,  it  had  not  been 
noticed  at  the  time  of  enlistment.  The  vision, 
as  far  as  could  be  ascertained,  was  perfect. 
Both  the  natural  pupil,  and  the  cleft  proceed- 
ing from  it,  contracted,  on  sudden  exposure  to 
light ; but  the  cleft  slowly,  and  not  so  as  to 
close,  at  least  in  a moderate  light’.” 

In  the  instance  just  described,  the  fissure 
was  observed  to  become  narrower  in  approach- 
ing the  ciliary  edge  of  the  iris,  but  in  other 
instances  a converse  disposition  has  presented 
itself.  In  some  cases  the  fissure  has  been 
found  to  implicate  merely  the  pupillary  edge 
of  the  iris  like  an  angular  notch.  Professor 
Rau  of  Berne,  amongst  several  cases  of  colo- 
boma  iridis,  has  met  with  three  examples  of  a 
pecul'ar  variety,  in  which  the  proper  substance 
of  the  iris  only  was  involved  in  the  fissure, 
whilst  the  uvea  remained  perfect. 

Sometimes  one  eye  alone  has  been  affected 
with  coloboma  iridis,  sometimes  both.  Stil- 
ling2 saw  a case  in  which  there  was  this  mal- 
formation in  one  eye,  and  in  the  other  a double 
pupil  like  a figure  of  8.  In  some  families 
coloboma  iridis  has  been  observed  to  be  here- 
ditary. 

In  none  of  the  cases  observed  by  Walther 
could  anything  like  the  ciliary  processes  be 
discerned  at  the  lower  extremity  of  the  cleft. 
In  general,  Walther  found  the  lower  half  of 
the  eye  less  convex  than  the  upper,  and  ap- 
parently less  developed  : he  also  noticed  that 
the  whole  eye  was  in  some  cases  smaller  than 
natural,  the  cornea  flatter,  the  pigment  defi- 
cient, and  the  eyeball  oscillatory.  In  some 
cases  a complication  with  opacity  of  the  lens 
has  been  found  to  exist,  but  a considerable 

1 bond.  Med.  Gaz.  vol.  ix.  p.  738.  London,  1832. 

IHolsclicr’s  hannoveriseben  Annalen,  vol.  i.  p.  107. 


degree  of  vision  still  remained,  as  the  light 
penetrated  to  the  retina  through  the  fissure 
of  the  iris,  and  thence  through  the  zonula 
lucida  by  the  circumference  of  the  lens.  In 
numerous  cases,  however,  the  eyeball  has  ap- 
peared quite  natural  in  other  respects,  and 
vision  good. 

In  congenital  coloboma  iridis  the  cleft  has 
usually  existed  at  the  lower  part  of  the  iris  ; 
cases,  however,  have  been  described  in  which 
it  involved  other  parts. 

In  one  case,  Dr.  Ammon  found  on  dissec- 
tion that  the  coloboma  iridis  was  a part  merely 
of  a more  extensive  fissure,  involving  both  the 
retina  and  choroid.  Observations  on  the  de- 
velopment of  the  eye  showr  that  at  a very 
early  period  a fissure  extends  through  the 
retina,  choroid,  and  iris,  at  the  lower  part. 
Coupling  this  with  Dr.  Ammon’s  observation, 
we  are  readily  led  to  agree  with  Walther, 
Miiller,  and  others,  that  coloboma,  when  it 
implicates  the  lower  part  of  the  iris,  is  owing 
to  an  arrestment  of  development.  In  those 
cases,  however,  in  which,  as  is  said,  the  fissure 
implicated  some  other  than  the  lowrer  part  of 
the  iris,  the  defect  cannot  be  attributed  to 
this  cause,  but  rather,  as  Arnold,  Seiler,  and 
Rau  remark,  to  original  defective  formation. 

Coloboma  iridis  trauviaticum. — This  may  oc- 
cur at  any  part  of  the  iris,  and  to  any  extent. 
There  being  usually  injury  of  some  other  part 
of  the  eyeball,  the  mere  fissure  of  the  iris  is 
not  the  principal  part  of  the  case.  Dr.  Mac- 
kenzie* figures  and  mentions  shortly  a case  in 
which  a blow  on  the  eye  lacerated  the  iris 
across  in  its  whole  breadth,  and  separated  part 
of  it  from  its  ciliary  attachment.  “ Such  cases,” 
Dr.  M.  remarks,  “are  always  attended  with 
effusion  of  blood  into  the  eye;  so  that,  till  this 
is  absorbed,  the  state  of  the  iris  cannot  be 
seen  ; afterwards  we  find  the  lens  dislocated, 
the  vitreous  humour  dissolved,  the  iris  tremu- 
lous, and  the  retina  insensible.” 

The  annexed  is  a figure  of  coloboma  iridis 
caused  by  injury  of  the  eye.  In  this  case  a 
Fig.  185. 
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grain  of  small  shot  entered  the  left  eyeball 
immediately  above  the  upper  edge  of  the  cor- 
nea. Nine  days  after  the  accident,  Dr.  Mac- 
kenzie 1 saw  the  patient,  and  found  the  eye  in 
the  state  represented  by  the  figure.  There 
was  a red  vesicle-like  protrusion  of  the  choroid 
at  the,  place  where  the  grain  had  entered  the 
eye,  and  round  this  the  sclerotica  was  consi- 
derably depressed.  The  iris  was  deficient  at 
its  upper  part,  which  had  been  torn  through 
by  the  grain  of  shot.  The  eye  finally  became 
atrophic. 

Bibliography. — The  congenital  malformation  of 
the  iris  treated  of  in  this  article  appears  to  have  been 
first  described  and  delineated  by  Thomas  Bartholin, 
in  “ Acta  medica  et  philosophies  Hafniensia,”  ami. 
1671  et  1672.  Hafn.  1673,  4.  p.  62.  Albinus  de- 
scribed a case  in  his  “ Annotat.  acad.”  lib.  vi.  Leidas, 
1764,  p.  49.  It  was  next  noticed  by  Bloch,  in  his 
“Mcdicinische  Bemerkungen,”  &c.  Berlin,  1774. 
Professor  Walther,  who  first  proposed  for  it  the  name 
of  Coloboma  Iridis , recorded  a case  in  his  “ Abliand- 
htngen  aus  dem  Gebiete  der  practischen  Mcdicin,”  p. 
72.  Landshut,  1810;  and  afterwards  discussed  the 
subject  more  fully  in  a memoir  entitled  “ Ueber  einen 
bisher  nicht  beschriebcnen  angebornen  Bildungsfebler 
dcr  Rcgenbogenhaut,  nebst  cinigen  Bemerkungen 
iiber  angeborne  Missbildungen  uberhaupt,”  in  the 
“ Journal  fur  die  Chirurgie  und  Augenheilkunde,” 
edited  by  himself  and  Professor  Graefe,  vol.  ii.  p.  601. 
Berlin,  1821.  Since  then  the  subject  has  occupied 
the  attention  of  several  others  in  Germany.  See  dif- 
ferent memoirs  in  “Ammon’s  Zeitschrift  fur  die  Op- 
thalmologie,”  and  also  in  his  “ Monatsscbrift  fur  Me- 
dian, Augenheilkunde  und  Chirurgie,”  vol.  iii.  p.  59. 
Leipzig,  1840.  In  this  country  the  subject  has  been 
handled  by  Dr.  Mackenzie  in  an  interesting  memoir 
contained  in  the  “ Medical  Gazette,”  vol.  ix.  p.  738. 
London,  1832.  It  will  be  seen  that  this  memoir  has 
been  laid  under  contribution  in  the  composition  of 
the  present  article. 

( T.  Wharton  Jones.) 

COMMINUTION.  The  crushing  or  frac- 
ture of  bone,  by  which  it  is  broken  into 
numerous  splinters  or  fragments. 

COMMOTION.  Sec  Concussion. 

COMPRESS,  (from  comprimo,  to  press 
upon  ; splenium  plagula,  Lat. ; B'duschleim, 
Ger.)  a pad  formed  of  folds  of  linen,  lint,  rag, 
caoutchouc,  or  other  material.  Compresses 
vary  in  shape  and  substance  according  to  the 
object  for  which  they  are  employed,  and 
perform  an  important  part  in  many  surgical 
ministrations.  Their  office  appertains  in  some 
respects  to  that  of  bandages  ; as,  for  instance, 
in  filling  up  void  spaces,  by  which  means  the 
pressure  of  bandages  is  rendered  more  firm 
and  even- — retaining  in  their  proper  places 
such  remedies  as  may  be  applied — protecting 
injured  parts  from  the  contact  of  the  air,  from 
external  shocks,  or  even  from  the  pressure  of 
splints  or  other  materials  that  may  have  been 
employed  in  the  dressings.  Particular  names 
are  given  to  them,  derived  from  their  shape, 
situation,  use,  &c. ; hence  the  tong,  square, 
circular,  triangular,  and  graduated  compresses  ; 
these  last  are  formed  by  placing  pieces  of  lint, 

3 Op.  cit.  p.  349. 


of  gradually  increasing  sizes,  one  upon  an- 
other, the  smallest  being  in  contact  with  the 
part  upon  which  pressure  is  to  be  made. 

COMPRESSION,  from  comprimo,  Lat. 
Zusammendruclcung,  Ger.  A remedial  agent, 
of  great  value  in  surgery,  and  by  which  pres- 
sure is  made  by  mechanical  means  on  the  or- 
ganic tissues.  The  indications  to  its  employ- 
ment are  exceedingly  various,  and  its  effects 
vary  according  to  the  degree,  mode,  and  dura- 
tion with  which  it  is  applied.  It  exercises 
considerable  power  to  alter  the  condition  of 
any  tissue  to  which  it  may  be  applied,  whether 
to  produce  disease  or  to  cure  it,  whether  to 
increase  the  growth  of  parts  or  to  cause  their 
diminution  ; and,  as  entering  into  the  detail  of 
almost  every  ordinary  duty  of  the  practical 
surgeon,  it  merits  more  attention  than  has 
been  given  to  it  hitherto. 

Compression,  like  any  other  mechanical 
power,  presents  to  us  the  complete  theory  of 
the  lever  : viz.  a power  acting  by  pressure,  a 
fulcrum,  and  a point  of  resistance,  which  is  the 
tissue  itself  upon  which  the  pressure  is  thus 
brought  to  bear.  It  may  be  applied  in  such 
a manner  as  to  act  from  the  surface  towards 
the  centre : and  this  mode  of  it  is  termed 
concentric  pressure,  or  compression  properly 
so  called  ; or  from  the  centre  towards  the 
surface,  or  excentric  pressure,  to  which  the 
name  which  expresses  its  effect  is  applied, 
namely,  dilatation.  But  whatever  be  the 
mode  of  its  application,  its  effects  are  due  to 
its  power  of  condensing  the  tissues,  and  of 
retarding  or  impeding  altogether  the  influx  of 
the  circulating  fluids  ; these  effects  being  ac- 
cording to  circumstances,  support,  deposit, 
absorption,  or  gangrene. 

When  exerted  in  a slight  degree  only,  it 
simply  gives  support,  and  in  this  way  affords 
excellent  assistance  to  weakened  parts.  When 
more  forcibly  applied,  and  for  a short  period, 
it  induces  an  increase  of  growth  of  natural  or 
diseased  parts ; and,  when  carried  to  a greater 
degree  still,  it  is  capable  of  producing  the  ab- 
sorption of  morbid  deposits,  or  even  healthy 
structures  ; and,  in  its  last  degree  of  severity, 
is  occasionally  used,  with  a view  to  produce 
the  death  of  parts  or  their  mortification. 

We  shall  consider  the  subject  in  the  order 
of  these  effects,  showing  the  process  by  which 
each  effect  is  produced,  and  under  what  cir- 
cumstances each  amount  of  pressure  may  be 
surgically  useful. 

The  effect  of  compression  in  its  lightest 
form,  is  to  give  support  to  weakened  parts, — a 
fact  with  which  we  cannot  fail  to  be  impressed 
when  we  observe  the  natural  bandages  which 
are  placed  around  the  important  organs  of 
the  body  for  their  preservation  in  a state  of 
health.  The  investing  membranes  of  the 
brain,  heart,  liver,  kidneys,  testicle,  serve  not 
only  as  shields  from  external  injury,  but  also 
from  the  friction  of  their  surfaces  in  the  va- 
rious movements  of  the  body  ; they  also  con- 
tribute much  to  the  tone  of  the  blood-vessels 
entering  into  fhe  intimate  texture  of  those 
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organs  ; and  thus  regulate  the  growth  of  those 
organs,  by  preventing  the  ingress  of  more 
blood  into  them  for  their  nutrition  than  is 
suited  to  their  respective  sizes  and  offices.  It 
would  be  readily  seen  how  inordinate  and 
irregular  might  be  the  growth  of  these  organs, 
were  it  not  for  the  mechanical  resistance  set 
up  by  the  firm,  steady,  and  yet  unyielding 
compression  exercised  around  them  by  the 
inelastic  serous  membranes  which  invest  them. 
This  will  be  made  familiar  to  us  by  perceiving 
the  painful  resistance  offered  to  excited  ves- 
sels of  an  organ  under  inflammation.  The  most 
familiar  example  of  this,  because  frequently 
under  our  observation,  is  an  inflamed  testicle. 
While  the  organ,  inflamed  for  the  first  time, 
expands,  the  tunica  albuginea  resists,  so  that, 
as  soon  as  the  activity  of  the  excited  blood- 
vessels is  checked,  the  correcting  efforts  of 
this  membrane  are  exerted  to  restore  the 
organ  to  its  natural  size.  A testicle  is  seldom 
permanently  enlarged  by  a first  attack  of  se- 
vere inflammation  ; but  it  often  becomes  so 
under  the  gradual  effects  of  its  excited  ves- 
sels, which  as  gradually  distend  the  investing 
membrane.  It  is  enough,  however,  to  know 
that  such  a wholesome  check  is  offered  by  the 
mechanical  support  of  these  natural  bandages. 
The  fasciae  investing  the  large  muscles  of  the 
body  exercise  a similar  power,  not  only  to 
control  the  inordinate  action  of  the  muscles, 
but  to  prevent  their  irregular  and  inordinate 
enlargement. 

From  such  observations  we  are  led  to  employ 
the  same  means  to  afford  an  artificial  aid  to 
parts  which  have  lost  their  natural  support. 
In  this  way  bandages  in  their  different  forms 
are  employed  by  the  surgeon  to  support  parts 
in  their  natural  situation  ; in  descent  of  the 
abdominal  contents,  for  example,  trusses  in 
hernia  and  prolapsus  recti,  pessaries  in  prolap- 
sus uteri,  &c. 

Compression,  indeed,  is  continually  em- 
ployed in  surgery,  to  effect  the  union  or 
retention  of  parts  in  their  natural  situations, 
to  arrest  haemorrhage,  to  prevent  or  disperse 
oedema,  to  bring  the  sides  of  cavities  from 
which  fluids  or  solids  have  been  removed  into 
contact  or  proximity,  to  oppose  the  develop- 
ment of  tumours,  to  produce  the  destruction 
or  absorption  of  serous  cysts,  to  keep  in  con- 
tact the  broken  extremities  of  bones  in  frac- 
tures, and  to  control  the  actions  of  the  muscles 
by  which  they  might  again  be  displaced,  to 
suspend  the  circulation  temporarily  in  large 
vessels,  and  to  dull  the  nervous  sensibility  of 
parts  in  order  to  render  operations  less  pain- 
ful. As  these  applications  of  compression, 
however,  will  be  considered  elsewhere,  my 
object  for  the  present  will  be  simply  to  show 
what  are  its  effects,  in  such  a degree  only  as  it 
affords  support,  on  the  tissues  of  the  body  under 
local  disease,  and  under  what  circumstances  it 
may  be  usefully  employed. 

In  chronic  inflammation  : — The  condition  of 
a part  long  under  inflammation  is  simply  that 
of  an  over-distended,  therefore  weakened, 
state  of  its  blood-vessels.  The  effects  of 


which  are  continued  deposit  from  these  ves- 
sels, and  subsequently  purulent  formations, 
and  ulceration,  or  absorption.  To  this  weak- 
ened condition  of  vessels,  and  with  a view'  to 
promote  the  uninterrupted  course  of  the  cir- 
culation, compression,  in  the  form  of  support, 
is  especially  applicable. 

The  most  simple  state  of  distended  vessels, 
though  not  actually  an  inflamed  condition,  is 
the  varicose  vein.  Here  the  coats  of  the  veins 
are  yielding  to  the  column  of  blood  within 
them  ; the  blood  is  thereby  delayed  in  circu- 
lation towards  the  heart,  and  consequences 
follow  which  attend  a distended  state  of  vessels 
begun  in  inflammation,  deposit,  and  ulceration. 
If  the  veins  of  the  leg  are  enlarged,  the  leg 
sw'ells  and  ulcers  form.  It  is  in  such  a case 
that  compression,  sufficient  only  to  give  support 
to  the  weakened  veins,  thereby  to  diminish 
the  quantity  of  blood  in  them  and  aid  its  re- 
turn to  the  heart,  is  peculiarly  useful. 

The  varicose  ulcer,  as  it  is  termed,  in 
this  its  simple  state,  attended  with  swelling 
from  effusion  in  the  cellular  membrane  of 
the  limb,  is  for  the  most  part  cured  by  ju- 
dicious bandaging.  The  ulcer  needs  only 
protection, — the  limb  and  its  veins  support. 
The  bandage  mostly  employed,  and  the  most 
beneficial,  is  the  adhesive  strap.  In  its  use, 
however,  the  greatest  care  is  required  that  no 
more  is  done  by  it  than  is  necessary  to  support 
the  parts  ; if  it  be  used  too  tightly  it  will  cause 
inflammation  ; if  irregularly  it  will  produce 
ulceration  of  itself ; and  if  partially  applied  it 
will  irritate  rather  than  soothe  the  sore.  In 
no  other  hands  has  this  form  of  bandage  been 
more  efficiently  employed  than  by  the  late  Mr. 
Baynton,  of  Bristol,  whose  plan  and  principles 
deserve  the  attention  of  surgeons. 

In  chronic  inflammation,  compression  in 
this  way  is  most  successfully  employed  : ac- 
cording to  the  extent  to  which  the  inflam- 
mation has  been  carried,  it  may  be  advis- 
able, or  otherwise,  to  call  in  other  means  to 
its  aid.  It  is  quite  manifest  that  the  cures 
related  which  have  occurred  under  the  band- 
aging of  Mr.  Scot,  are  more  attributable  to 
the  accuracy  with  which  the  compression  is 
exerted,  than  to  the  specific  operation  of  the 
mercurial  which  is  combined  in  his  plan.  We 
know,  at  least,  that  the  latter  will  accomplish 
very  little  without  the  former. 

Pressure  will  also  have  the  effect  of  in- 
creasing the  growth  of  parts  to  which  it  is 
applied.  In  this  way,  it  seems  to  act  as  an 
irritant ; the  principle  governing  its  use  as 
a support  to  the  blood-vessels  being,  as  it 
were,  exaggerated.  The  compression,  under 
these  circumstances,  may  be  too  great,  too 
partial,  or  too  inconstant.  In  such  cases  de- 
posit is  the  result.  The  most  familiar  ex- 
ample of  this,  is  the  growth  of  the  cutis  to 
produce  what  is  called  a corn, — the  thicken- 
ing of  the  hernial  sac.  In  these  cases  the 
pressure  for  a time  is  great,  but  it  is  occa- 
sionally withdrawn.  A knowledge  of  this 
effect  can  only  be  made  practically  useful  by 
avoiding  it.  Thus,  in  the  imperfect  attempts 


COMPRESSION. 


80.5 


to  bandage  a part  for  the  cure  of  an  ulcer, 
where  support  only  is  the  object  in  view,  an 
increased  deposit  may  be  occasioned  around 
the  sore,  and  the  cure  thereby  delayed. 

Another  effect  of  compression  is  the  ab- 
sorption of  parts.  A degree  of  compres- 
sion, greater  and  of  longer  duration  than 
such  as  is  productive  of  the  preceding  effects, 
is  capable  of  inducing  the  actual  destruc- 
tion of  parts,  by  causing  them  to  become 
absorbed.  Examples  of  this  are  daily  before 
us ; a gradually  increasing  quantity  ot  pus  de- 
posited in  the  cellular  membrane,  readily  finds 
its  way  to  the  surface,  by  the  continued  com- 
pression exercised  on  the  surrounding  parts  : 
the  walls  of  adhesive  lymph  in  which  yhe  de- 
posit of  pus  first  takes  place  gradually  become 
absorbed  as  the  compression  of  the  distended 
sac  increases.  The  structures  in  immediate 
contact  with  an  increasing  ancurismal  sac  are 
speedily  removed — even  bone  itself  undergoes 
a similar  waste  and  absorption  from  the  pres- 
sure of  an  aneurism.  Bone  forcibly  pressing 
against  bone  becomes  absorbed  ; an  example 
of  which  may  be  seen  in  the  advanced  stages 
of  diseased  hip,  in  which  the  head  of  the 
femur  is  drawn  by  muscular  action  against  the 
acetabulum  or  its  edge  ; in  the  one  case  the 
head  of  that  bone  becomes  absorbed,  in  an- 
other the  very  depth  of  the  socket  itself ; in 
another  its  upper  and  outer  edge,  and  the 
bone  is  even  dislocated.  The  knowledge  of 
this  power  should  lead  us  to  imitate  this  pro- 
cess, so  as  to  remove  diseased  parts  which  will 
not  be  dispersed  by  other  means.  As  I know 
not  the  limit  of  this  power  when  properly  ap- 
plied and  perseveringly  followed  up,  neither  am 
I prepared  to  deny  its  effect  in  producing  the 
absorption  of  scirrhous  deposit.  Mr.  Young1 
asserts  its  power  as  a remedy  in  such  cases  ; 
and  the  facts  adduced  by  him  are  staggering. 
The  remedy  was  tried  ; but  in  other  hands  it 
failed.  I have  my  doubts  as  to  the  full  employ- 
ment of  compression  by  others  in  the  effective 
way  in  which  Mr.  Young  employed  it.  It  seems 
to  me  as  yet  deserving  the  attention  of  the  pro- 
fession. The  cases  in  which  I have  known  it 
tried,  and  used  it  myself,  were  those  in  which 
cure  by  operation  was  impossible,  from  their 
advanced  condition.  I know  not  that  any 
portion  of  the  truly  scirrhous  mass  was  ab- 
sorbed, but  the  tumours  were  much  reduced 
in  size,  and  several  were  broken  down  into 
two  or  more  portions.  It  may  have  been  that 
the  matter  absorbed  in  these  cases  was  only 
the  extraneous  deposit,  which  had  not  as  yet 
attained  to  the  scirrhous  degeneration,  whilst 
the  true  scirrhous  substance  remained  entire. 
Still  even  in  these  cases  great  good  was  ob- 
tained by  diminution  of  bulk,  and  so  long  as 
the  pressure  was  employed,  by  an  ent’ue  alle- 
viation of  pain. 

In  order  to  understand  so  as  usefully  to 
apply  compression  in  that  degree  in  which  it 
produces  absorption,  we  have  only  to  recollect 
that  throughout  the  body,  in  its  healthy  condi- 
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tion,  there  are  organs  adapted  to  every  part 
which  support  a continuous  action  of  supply 
and  waste. — In  some  this  operation  is  con- 
ducted by  special  organs  for  each  purpose — 
but  in  the  extreme  parts  these  processes  are 
in  constant  operation,  simply,  by  means  of  the 
arteries  and  absorbents.  The  arteries  are  the 
instruments  of  deposit  and  growth,  the  absor- 
bents are  the  organs  of  waste  ; and  so  long 
as  these  actions  are  equally  balanced,  so  long 
only  is  the  healthy  condition  of  a part  main- 
tained. When  either  of  these  are  in  excess, 
disease  is  the  result.  The  result  of  chronic 
inflammation,  is  increased  deposit  by  the  arte- 
ries ; exhibiting  itself  in  a variety  of  ways  : 
and  that  growth  or  deposit  often  receiving  its 
character,  as  in  scirrhus  or  cancer,  from  a pe- 
culiar condition  of  the  constitution,  perhaps 
from  a peculiar  condition  of  the  blood  itself. 
When  the  balance  of  action  between  the 
vessels  of  growth  or  supply,  and  those  of 
waste,  is  lost,  any  power  which  can  restore  it, 
must  be  considered  an  efficient  means  to  re- 
store to  health  the  part  which  has  suffered 
from  the  loss  of  it.  If  compression  be  exerted 
with  just  sufficient  force  to  lessen  the  quan- 
tity of  blood  sent  to  the  diseased  part,  thus 
preventing  deposit,  the  balance  will  be  given 
in  favour  of  the  absorbents.  An  illustration 
of  the  effects  of  this  degree  of  pressure  may' 
be  experimentally  tried  on  an  ulcer  wilh 
callous  edges,  this  being  in  fact  the  condi- 
tion of  such  an  ulcer.  The  sore  itself  is 
deep  in  proportion  to  the  height  and  thick- 
ness of  the  callous  edge  ; the  granulations 
small,  pale,  and  bloodless  ; the  edge  horny  ; 
the  surrounding  parts-,  the  skin,  more  or  lers 
inflamed ; the  veins  more  or  less  varicose. 
An  ulcer,  so  circumstanced,  is  kept  up,  if 
not  produced,  by  the  barrier,  which  is  set 
up  by  the  callous  ring  which  surrounds  it  ; 
the  blood-vessels  have  no  ingress  there  to 
furnish  the  sore  with  flesh ; the  absorbents 
are  at  their  work  of  excavation,  and  the 
sore  is  daily  deepened  ; the  granulations  are 
pale  and  languid  ; their  secretion  watery.  If 
such  a sore  be  treated  by  compression  on 
the  callous  ring,  this  will  be  absorbed  and 
blood  be  let  in,  to  fill  up  the  chasm  ; granula- 
tion becomes  effective,  rises  to  the  surface,  and 
cicatrization  speedily  follows.  It  was  to  such 
cases  Baynton  applied  his  adhesive  strapping 
bandage.  He  bandaged  from  the  foot  up- 
wards to  support  the  weakened  blood-vessels — 
the  varicose  veins.  But  to  the  sore  he  applied 
a greater  degree  of  pressure,  and  success  at- 
tended his  application.  The  failure  of  Bayu- 
ton’s  strap  arises  often  either  from  the  princi- 
ples of  its  use  not  being  fully  understood 
-or  fairly  carried  out.  I have  found  that  a 
piece  of  sheet-lead  bound  tightly  down  over 
the  sore  and  beyond  the  callous  edges,  answers 
admirably'  ; the  compression  is  equal,  which 
with  strapping  over  the  face  of  the  sore  it  may 
not  be.  I usually  bandage  with  strapping 
closely  up  to  the  sore  from  the  foot,  then 
place  a piece  of  smoothly'  rubbed  sheet-lead 
on  the  sore,  about  half  an  inch  or  an  inch 
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beyond  the  callous  ring,  and  bind  it  down  by 
the  same  straps.  From  day  to  day  the  edges 
become  absorbed,  and  granulations  spring  up, 
and  the  cure  is  quickly  effected.  The  lead 
should  be  daily  renewed  ; nothing  need  be 
placed  on  the  sore  underneath  the  lead.  The 
success  of  this  plan  is  very  general.  The  mode 
of  application  of  compression  must  not,  how- 
ever, be  taken  to  be  a matter  of  indifference  ; 
for  upon  this,  in  most  cases,  depends  its  effi- 
cacy. When  applied  improperly,  particularly 
in  the  course  of  nerves,  it  often  excites  into- 
lerable pain  ; or,  in  the  course  of  the  absorb- 
ent trunks,  engorgement  of  the  lymphatics. 

Compression,  if  exerted  on  a part  in  suffi- 
cient degree  of  intensity  to  arrest  the  cir- 
culation of  blood  through  it,  will  produce 
mortification.  This  may  be  caused  by  the 
pressure  applied  on  a single  blood-vessel  of 
sufficient  size  and  importance  to  the  life  of  the 
part,  or  by  compressing  all  the  vessels  which 
nourish  and  feed  the  part.  One  of  the  evils 
consequent  on  the  tying  an  artery  for  the 
obliteration  and  cure  of  aneurism,  is  mortifi- 
cation of  the  limb.  I have  witnessed  the 
compression  produced  by  a small  spicula  of 
bone  on  the  artery  in  the  ham,  the  result  of 
comminuted  fracture,  produce  gangrene  of 
the  leg.  I have  seen  a case  of  effusion  of 
blood  in  the  popliteal  space,  from  the  wounded 
artery,  produce  mortification  of  the  limb.  But 
when  the  circulation  is  entirely  impeded  by 
compression  exerted  on  all  the  vessels  of  the 
part,  mortification  is  the  necessary  result.  I 
have  witnessed  gangrene  of  the  hand,  from 
tight  bandaging  for  fracture  of  the  bones  of 
the  fore-arm.  The  sloughing  penis  in  para- 
phimosis is  an  example  of  this  kind  of  com- 
pression. A strangulated  intestine  is  another. 
Surgery,  however,  imitates  these  examples. 
It  resorts  to  a ligature  around  a pendulous 
tumour,  which  drops  off  under  the  strangula- 
tion of  its  vessels.  The  same  expedient  is 
resorted  to  for  the  destruction  of  haemorrhoids, 
and  most  successfully  in  the  obliteration  of 
nsevus.  The  strangulation  of  a portion  of  the 
tongue  has  been  successfully  adopted  in  cases 
of  cancer. 

The  employment  of  compression  in  the 
cure  of  aneurism  has  been  spoken  of  under 
that  head.  Its  effects  as  a haemostatic  will 
be  treated  of  under  the  head  of  FLemor- 
rhage  and  Tourniquet.  For  the  uses  and 
applications  of  excentric  pressure  see  Dila- 
tation. 

( Wm . Wickham.') 

COMPRESSOR.  An  instrument  for  the 
compression  of  arteries  invented  by  J.  L. 
Petit.  Several  modifications  of  it  have  been 
since  produced  by  Dupuytren,  Colombat,  and 
Charriere,  but  all  on  the  same  principle.  The 
limb,  or  parts,  being  compressed  between  two 
pads  attached  to  a circular  hoop,  and  the  pres- 
sure being  effected  by  means  of  a screw  which 
acts  on  one  of  the  pads.  Modern  makers  of 
these  instruments  have  aimed  at  establishing 
compression  upon  arteries  without  interrupt- 


ing the  course  of  the  blood  in  the  collateral 
arteries.  (See  Tourniquet,  and  Aneurism.) 

CONCUSSION,  from  con  and  cutio,  to 
shake  together.  Erschiitterung,  Ger. ; com- 
motion, Fr.  The  shock  or  commotion  pro- 
duced on  living  organs  by  the  sudden  impetus 
of  force  or  momentum,  whether  the  force  be 
applied  directly  upon,  or  at  a distance  from, 
those  organs. 

The  effects  of  concussion  are  propagated 
with  an  intensity  proportioned  to  the  com- 
pactness or  density  of  the  elements  through 
which  the  force  is  transmitted.  The  soft  parts, 
when  struck,  are  contused,  ruptured,  or  de- 
stroyed ; they  suffer  the  violence  themselves, 
and  transmit  its  effects  but  feebly,  if  at  all,  to 
the  denser  structures.  The  bones,  on  the 
contrary,  the  hard  ones  more  especially,  trans- 
mit shocks  with  unabated  force  to  the  organs 
in  their  vicinity, — shocks  which  produce,  in 
proportion  to  the  delicacy  of  the  structure  of 
the  organ  so  injured,  and  the  importance  of 
its  function,  the  most  serious,  and  indeed, 
sometimes,  immediately  fatal  consequences. 
When  the  transmission  of  the  shock  is  most 
complete,  dissection  will  not  enable  us  to 
detect  any  apparent  alteration  in  the  tissue  of 
the  injured  organ.  Thus  external  violence 
applied  to  the  head,  or  even  to  the  trunk,  may 
affect  the  brain  or  spinal  marrow  to  such  a 
degree,  as  to  give  rise  to  the  most  alarming 
symptoms,  followed  by  death  ; and  yet  not 
the  slightest  trace  of  its  destructive  commo- 
tion can  he  discovered.  When  the  shock  has 
produced  laceration  of  the  organ,  the  case  is 
not  one  of  commotion  or  concussion,  but  of 
counter-coup.  The  concentration  of  the  shock, 
whereby  the  laceration  has  been  effected,  pro- 
tects the  general  mass  from  the  effects  of  the 
commotion.  The  same  thing  may  be  observed 
when  the  bones,  instead  of  transmitting  the 
shock,  are  fractured  ; in  this  case  also  the 
force  is  so  spent,  that  it  is  not  propagated,  at 
least  to  a dangerous  extent,  to  the  neighbour- 
ing organs. 

Whatever  be  the  change  induced  in  the 
organic  structures  by  the  shock  thus  trans- 
mitted, whether  it  be  from  the  destruction  of 
the  cohesion  in  the  living  molecules,  or  from 
simple  stasis  of  the  vital  actions,  the  effect 
varies.  In  some  cases  of  violent  concussion 
both  function  and  life  are  at  once  destroyed  ; 
in  others  the  function  only  is  suspended,  and 
the  individual  is  stunned,  or  insensible.  After 
remaining  in  this  state  for  an  indefinite 
period,  the  functions  are  gradually  restored. 
The  temporary  inactivity  of  the  injured  organs 
is  not,  however,  followed  by  a healthy  and 
vigorous  activity.  The  circulation  through 
them  is  languid.  The  blood  flows  to  the  or- 
gans; but  the  latter  do  not  transmit  it  with 
their  wonted  celerity,  and  they  become  con- 
gested. The  surgeon  must  be  on  the  watch  for 
these  phenomena,  and  act  with  caution  and 
decision.  The  symptoms  indicative  of  col- 
lapse demand  the  employment  of  stimulants, 
internal  as  well  as  external.  The  congestion 
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and  consecutive  inflammation  must  be  com- 
bated by  antiphlogistics.  See  Head,  Inju- 
ries of. 

CONDYLOMA,  kovSvXo e,  a knot,  Gr., 
condylome,  excroissance , Fr.  The  term  condy- 
loma is  employed  in  so  vague,  I might  almost 
say  in  so  contrary  a sense,  by  different  per- 
sons, and  in  different  countries,  that  a defini- 
tion of  it  is  equally  difficult  and  necessary. 
That  difficulty  is  aggravated  by  the  circum- 
stance, that  two  kinds  of  affections  are  com- 
prised, if  not  confounded,  under  the  name, 
and  have  not,  so  far  as  I can  ascertain,  been 
clearly  and  satisfactorily  distinguished  by  even 
the  recent  writers  upon  syphilis. 

On  a former  occasion,  and  in  another  work  *, 
I took  the  liberty  of  offering  some  observations 
on  the  subject,  and  endeavoured,  I fear  with 
indifferent  success,  to  present  a succinct  ac- 
count of  the  affection.  The  present  article  is 
substantially  a reprint  of  that  paper,  with 
such  alterations  and  additions  as  further  ex- 
perience, and  the  publications  of  other  gentle- 
men, have  given  birth  to. 

For  convenience  of  description,  as  well  as 
for  practical  utility,  condyloma  appears  to 
admit  of  division  into  three  principal  forms. 
And  though  they  have  a tendency  to  run  into 
each  other,  and  their  distinction  is  not  always 
either  profitable  or  possible,  yet,  on  the  whole, 
it  is  founded  in  convenience,  and  must  be  re- 
cognised by  those  who  would  aim  at  an  accu- 
rate acquaintance  with  the  disease. 

The  first  variety  of  condyloma  might  be 
termed  the  simple  condylomatous  excrescence,  as 
it  occurs  independently  of  venereal  taint,  and 
is  merely  the  result  of  irritating  secretions.  It 
consists  of  irregular  thickening  of  the  cutis,  or 
of  the  mucous  membrane  at  the  outlets  of  the 
genito-urinary  or  intestinal  canals,  which  may 
or  may  not  be  thrown  into  a fold,  including 
thickened  and  consolidated  subcutaneous  cel- 
lular tissue. 

The  second  and  the  third  varieties  are  proba- 
bly rather  grades  of  one  than  possessed  of 
specific  differences.  And  yet  they  do  differ. 

The  second  variety  is  a superficial,  nearly 
circular,  deposit  in  the  cutis,  of  a vascular 
character,  and  accompanied,  or  preceded,  in 
most  instances,  if  not  in  all,  by  discharge  from 
the  urethra  or  vagina. 

The  third  variety  of  condyloma  is  an  ulce- 
rated condition  of  the  second.  The  condylo- 
matous deposit  has  become  a superficial  sore, 
elevated  and  thickened  by  reason  of  its  con- 
dylomatous substratum. 

These  varieties  may  be  termed  respec- 
tively— the  noil-ulcerated  venereal  condyloma, 
and  the  ulcerated  venereal  condyloma.  I will 
not  take  upon  me  to  affirm,  that  in  every 
instance  they  are  of  venereal  origin  and  cha- 
racter ; but  the  succceeding  observations  will 
probably  show  that  such  is  their  usual  nature. 

Though  each  of  these  varieties  slides  into 
the  other,  and  the  two  last  offer  palpable 
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affinities,  yet,  for  practical,  as  for  theoretical 
reasons,  it  is  advisable  to  consider  them  apart, 
and  to  study  the  features  that  each  presents. 
But  in  this,  as  in  many  other  instances,  the  pre- 
cise delimitations  of  books  may  be  disregarded 
at  the  bed-side  ; and  the  experienced  surgeon, 
while  he  recognises  shades  of  differences  hard 
to  be  pourtrayed,  sets  their  proper  value  on 
artificial  separations  of  phenomena  naturally 
connected.  With  this  admission,  which  seems 
not  uncalled  for,  I will  endeavour  to  draw 
each  variety  of  condyloma  as  closely  as  may  be 
from  the  life. 

1.  SIMPLE  CONDYLOMATOUS  EXCRESCENCE. 

This  affects  parts  kept  warm  and  moist, 
particularly  if  contiguous  surfaces  rub  upon 
each  other.  Its  favourite  sites  are  the  labia 
in  females,  and  the  perineum,  or  vicinity  of 
the  anus  in  both'sexes.  I have  seen  it  in  the 
groin,  in  the  fold  between  the  thigh  and  peri- 
neum, in  the  axilla,  and  between  the  toes. 
What  is  called  “ soft  corn,”  is  generally  con- 
dyloma in  the  inter-digital  cleft.  It  is  occa- 
sionally seen  between  the  nates  of  infants, 
especially  of  such  as  have  been  born  of  parents 
infected  with  venereal  symptoms. 

The  growth  is  irregular — not  attached  by 
a pedunculated  stem — of  variable  size,  but 
frequently  extensive 1 — fissured  on  the  surface 
—sometimes,  on  the  labia  possessed  of  little 
vascularity,  and  almost  lapsing  into  warts  ; 
generally,  especially  in  the  perineum  and 
around  the  anus,  vascular,  though  not  highly 
so,  and  either  covered  with  an  adventitious 
mucous  membrane,  or  actually  ulcerated  on 
the  surface.  Whether  ulcerated  or  not,  there 
is  always  a certain,  and  sometimes  a profuse 
discharge  of  a watery  character,  of  a sickly 
odour,  and,  occasionally,  of  a very  acrimonious 
nature,  excoriating  the  integument  on  which 
it  flows.  The  parts  appear  in  a continual 
slop. 

The  varieties  in  form,  which  are  chiefly  dis- 
played in  the  perineum  and  round  the  anus, 
attracted  the  attention  of  the  older  surgeons, 
and  gave  occasion  to  some  curious  terms. 
The  condylomatous  productions  received  the 
absurd  names  of  fici,  cristm,  and  so  forth,  from 
resemblances  which  they  were  supposed  to 
exhibit  to  those  objects. 

On  examining  the  structure  of  condyloma 
the  cutis  is  found  to  be  hypertrophied.  Its 
vascularity  is  increased,  materially  in  some 
instances,  but  not  so  distinctly  in  others  ; 
the  subcutaneous  cellular  tissue  evinces  also 
a disposition  to  hypertrophy  and  condensa- 
tion. The  older  the  growth,  the  greater, 
in  general,  is  the  tendency  to  the  predomi- 
nance of  a fibro-cellular  structure,  and  to  the 
diminution  of  the  vascular  organization. 

The  causes  would  appear  sufficiently  ob- 
vious. They  are  such  as  are  calculated  to 
give  birth  to  excited  action  in  the  cutis. 

1 I have  seen  the  axilla  filled  with  a mass  of  it, 
and  it  often  forms  a sort  of  collar  round  the  anus. 
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Ilcat,  moisture,  and  the  lodgment  of  acrid 
secretions  occasion  it.  Thus  diseases  of  the 
rectum  lead  to  condylomatous  growths  round 
the  anus.  We  see  it  in  filthy  persons  in  the 
lower  classes,  independently  of  any  venereal 
discharge  ; in  females,  it  is  seldom  unaccom- 
panied with  leucorrhcea.  It  is  a common 
sequela  of  chronic  gonorrhoea. 

No  doubt  the  latter  is  both  the  most  effi- 
cient and  most  frequent  cause.  It  might, 
therefore,  be  supposed  that  simple  condyloma 
has  something  specific  in  its  nature,  and  ought 
to  be  regarded  as  venereal.  But  the  following 
considerations  are  opposed  to  such  a view.  In 
the  first  place,  condyloma  often  occurs  inde- 
pendently both  of  syphilis  and  gonorrhoea  ; 
in  the  next  place,  it  is  commonly  cured  with- 
out mercury  ; and,  in  the  third  place,  I have 
seen  no  reason  to  conclude  that  secondary 
symptoms  are  ever  occasioned  by  it.  Arising, 
as  it  does,  from  acrimonious  secretions,  we 
may  readily  admit  its  dependence  upon  go- 
norrhoea, without  assigning  to  it  a specific 
character.  In  this  respect,  it  resembles  inter- 
trigo and  warts,  and  all  are,  probably,  gene- 
rated in  the  same  manner,  and  depend  on 
causes  intrinsically  alike. 

The  treatment  of  the  complaint  comprises 
two  items — prevention,  and  cure  ; prevention 
of  all  that  excites  the  morbid  growth  ; removal 
of  that  which  has  been  formed. 

The  preventive  treatment  is  simple  aud 
obvious.  The  secretions  are  to  be  corrected 
in  point  of  quality ; diminished,  if  excessive,  in 
point  of  quantity  ; and  the  heat  and  moisture 
aud  friction  of  the  parts  concerned,  must  be 
reduced. 

The  means  of  improving  the  secretions 
require  no  lengthened  enumeration  here. 
But  I may  venture  to  observe  that  smart 
purging  is  generally  requisite.  Two  or  three 
grains  of  blue  pill,  with  one  of  ipecacuanha, 
may  be  given  every  other  night,  and  followed 
in  the  morning  by  a black  draught,  or  by  infu- 
sion of  roses  and  sulphate  of  magnesia.  A 
very  efficient,  and  a very  nasty,  purgative  is  a 
combination  of  the  sulphate  and  carbonate  of 
magnesia,  with  the  wine  of  colchicum,  and 
pimento  water.  But  if  condyloma  is  situated 
at  the  margin  of  the  anus,  and  depends  on 
disease  within  the  rectum,  such  active  ape- 
rients are,  of  course,  improper,  and  must  be 
superseded  by  castor  oil,  or  manna,  or  some 
other  gentle  laxative.  The  ivarm-bath  is 
another  remedy  of  great  utility.  That,  or 
the  simple  vapour-bath,  or,  if  both  are  un-at- 
tainable,  the  hip-bath,  should  be  taken  twice 
or  three  times  a week.  And  the  promotion 
of  a free  secretion  of  urine  by  salines  with  the 
nitrate  of  potass  and  a little  antimony,  or  by 
the  liquor  potassae,  combined  with  the  infusion 
of  taraxacum  has  appeared  to  me  to  be  of  ser- 
vice. 

In  directing  local  treatment,  there  are  two 
things  to  be  kept  in  view ; first,  to  restrain 
the  vicious  or  inordinate  discharge,  which  first 
gave  rise  to  and  afterwards  perpetuated  the 
condylomatous  growth  ; and,  secondly,  to 
arrest  the  nutrition  of  the  latter. 


It  is  difficult  to  overrate  the  importance  of 
the  first  step.  We  may  employ  escharoties  of 
the  severest  sort,  and  inflict  great  pain  with 
the  knife  or  scissors,  and  yet  make  little  real 
progress,  if  we  leave  the  discharge  that  excites 
condyloma  or  warts  to  irritate  or  to  regene- 
rate them.  A girl,  in  the  Lock  Hospital,  had 
a formidable  crop  of  vascular  warts  on  the 
labia,  nymphae,  and  the  perineum  : for  two  or 
three  months  1 was  employed  in  excising  them 
by  liberal  instalments,  and  applying  caustic  to 
the  bleeding  surface.  Nothing  could  be  more 
severe  nor  more  inefficient  than  the  treatment. 
Fresh  verrucae  started  up  like  hydras’  heads, 
and  the  removal  of  one  crop  led  to  another,  as 
bad  or  worse.  During  the  whole  period,  the 
patient  laboured  under  leucorrhcaa,  and  used 
various  injections  for  it.  At  last  she  was 
directed  to  throw  up  a strong  solution  of  the 
nitrate  of  silver.  This  arrested  the  discharge, 
and  the  warts  quickly  disappeared.  A short 
time  ago,  I was  requested  by  Mr.  Bushell,  a 
highly  intelligent  medical  practitioner,  to  see 
a lady  who  was  under  his  care,  and  affected  to 
a distressing  extent  with  verrucae.  She  was 
young,  just  married,  of  a stout  and  rather  a 
sanguineous  habit.  The  external  parts  were 
crowded  with  warts  of  a vascular  character, 
and  leucorrhcea  existed.  We  had  little  doubt 
that  the  complaint  arose  from  excitement  of 
the  parts,  consequent  on  matrimony,  in  a ple- 
thoric state  of  the  system  We  agreed  to 
keep  the  patient  on  moderate  diet,  to  act 
freely  on  the  bowels,  to  employ  the  lead 
injection,  and  to  destroy  the  larger  w'arts  with 
the  scissors  or  with  escharoties.  These  means, 
however,  were  so  painful,  that  the  lady  would 
not  continue  to  submit  to  them,  and,  indeed, 
their  effects  were  not  so  satisfactory  as  to  lead 
Mr.  Bushell  to  press  their  employment.  They 
were  abandoned,  and  the  w arts  were  simply 
treated  with  cold  water,  while  vaginal  dis- 
charge w as  repressed  by  injecting  : under  this 
plan  the  lady  got  quite  well.  It  would  be 
easy  to  mention  other  instances  illustrative  of 
the  necessity  of  arresting  or  correcting  irri- 
tating secretions,  in  order  to  control  the 
growth  of  verrucae  or  of  condylomata. 

On  the  whole,  I am  inclined  to  think  that 
astringent  injections  into  the  vagina  are  pre- 
ferable to  stimulating  ones.  Those  which 
seem  to  answer  best  are  the  injection  of  the 
acetate  of  lead  in  water,  or  in  the  decoction 
of  poppies — or  that  of  alum  in  decoction  of 
oak  bark.  The  former  may  be  used  of  the 
strength  of  two  drachms  to  the  pint.  The 
infusion  of  galls  is  open  to  objections  on  the 
score  of  cleanliness,  and  the  other  vegetable 
astringents,  though  useful,  are  not  superior 
to  the  combinations  I have  mentioned.  The 
injections  of  the  sulphate  or  acetate  of  zinc,  of 
the  sulphate  of  copper,  of  the  nitrate  of  silver, 
of  the  bichloride  of  mercury,  have  their  advo- 
cates, and  are,  in  certain  cases,  beneficial. 

The  removal  of  the  condylomatous  growths 
that  exist,  is,  of  course,  an  object  of  impor- 
tance. The  means  must  vary,  with  their  site,' 
their  size,  aud  even  with  their  form.  If  limi- 
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ted  in  number,  and  attached  by  any  thing  like 
a narrow  base,  the  most  expeditious  way  to 
get  rid  of  them  is  by  excision.  If  more  nume- 
rous and  less  pedunculated,  complete  exicion 
is  hardly  to  be  recommended,  and  the  partial 
use  of  the  knife  or  scissors,  with  the  assistance 
of  escharotics  to  the  remainder  of  the  growth, 
will  usually  be  found  preferable.  When  the 
surface  invaded  by  condylomata  is  consider- 
able, and  they  are  not  collected  into  a decided 
tumour,  even  limited  excision  becomes  more 
questionable  ; unless  a large  proportion  of  the 
growth  can  be  removed  at  once  by  the  assist- 
ance of  the  knife,  some  applications  calculated 
to  destroy  it  are  requisite.  The  arsenical 
lotion  is  very  powerful  and  rather  dangerous. 
The  lotion  of  the  bichloride  of  mercury,  from 
half  a grain  to  two  or  three  grains  to  the 
ounce,  is  extremely  valuable.  The  ancient 
combination  of  the  powdered  savine  and 
aerugo  acris  will  sometimes  prove  as  good  as 
any.  The  liquor  plumbi  undiluted,  or  not 
much  diluted,  is  another  application  that 
answers  in  some  cases.  It  is  unnecessary  to 
augment  the  list  of  substances  of  this  descrip- 
tion. The  experience  or  the  fancy  of  every 
surgeon  can  add  to  it  ; and  each  may  have  his 
favourite  wash  or  ointment.  So  far  as  I have 
seen,  the  bichloride  lotion  is  the  most  effi- 
cient, and  next  to  that  the  lotion  of  the 
acetate  of  lead  may,  perhaps,  be  fairly  placed. 
I should  observe,  that,  in  one  or  two  cases,  I 
have  seen  most  benefit  from  the  use  of  an 
ointment,  consisting  of  two  grains  of  the  bi- 
chloride of  mercury  to  an  ounce  of  spermaceti 
cerate  ; while,  in  other  instances,  equal  parts 
of  the  zinc  and  lead  ointments  have  given  most 
relief. 

Whatever  be  the  application  selected  by 
the  surgeon,  the  parts  should  be  well  washed 
with  warm  water,  or  even  with  soap,  night 
and  morning,  and  the  ointment  or  lotion 
should  be  constantly  applied  on  lint.  When 
the  surface  secretes,  as  it  sometimes  does, 
profusely,  the  lint  must  be  frequently  changed. 
Every  care  should  be  taken  to  prevent  friction 
or  even  contact  of  two  surfaces,  and  the  tem- 
perature should  be  kept  down  by  rest,  and  by 
such  light  clothing  as  may  seem  desirable. 

It  only  remains  for  me  to  remark,  in  refer- 
ence to  this  form  of  condyloma,  that,  while  it 
is  most  rife  in  free  livers,  arid  in  persons  of  a 
gross  habit,  or  coarse  skin,  and  bad  secretions, 
it  is  also  in  them  most  difficult  to  be  removed. 
Yet,  with  care  and  attention,  this  is  always 
practicable. 

II.  NON-ULCERATED  VENEREAL  CONDYLOMA. 

This  variety,  and  the  third,  are  sufficiently 
distinct  from  the  preceding.  No  force  is  re- 
quired to  dislocate  them  from  that,  however 
artificial  may  be  their  separation  from  each 
other.  The  mere  circumstance  of  ulceration 
existing  on  the  surface,  constitutes  the  princi- 
pal difference  between  them,  and  it  is  only 
for  convenience,  and  for  accuracy  of  specifica- 
tion that  they  are  divided. 


The  second  form  of  condyloma,  is  a flat, 
superficial,  nearly  circular  deposit  in  the 
cutis.  It  is  soft  and  smooth  upon  the  surface, 
is  evidently  vascular,  generally  of  a pinkish, 
sometimes  of  a blueish  tint,  according  to  ifs 
locality  and  the  vigour  of  the  circulation  ; it 
varies  in  thickness,  from  that  of  a sixpenny  to 
nearly  that  of  a penny  piece  ; in  circumfer- 
ence, it  seldom  exceeds  the  former,  and  is 
often  little  larger  than  a split  pea. 

The  situations  in  which  it  is  observed,  are 
such  as  are  most  favourable  to  the  production 
and  maintenance  of  heat  and  moisture,  and  to 
the  lodgment  of  discharge  from  the  urethra 
or  vagina.  On  this  account,  it  is  more  fre- 
quent in  women  than  in  men,  as  are  all  the 
varieties  of  condyloma.  In  females,  we  find 
that  the  lower  half  of  the  labia,  especially 
their  internal  surface,  the  perineum,  the  nates 
where  they  meet  each  other,  and  are  con- 
tiguous to  the  anus,  and  the  thighs  where 
they  join  the  perineum,  are  the  spots  where 
condylomata  luxuriate.  In  the  male,  the 
lower  surface  of  the  penis,  where  it  hangs 
against  the  scrotum,  and  the  sides  of  the 
latter  opposed  to  the  thighs,  are  the  usual 
situations  for  their  growth.  In  an  out-patient 
of  the  hospital,  so  numerous  were  these  pro- 
ductions on  the  scrotum,  that  it  wore  a ridi- 
culous resemblance  to  those  antique  shields 
which  are  studded  all  over  with  bosses. 

In  either  sex,  this  form  of  condyloma  is 
attended  with  discharge  from  the  urethra  or 
vagina.  It  is  probable,  that  such  discharge  is 
a necessary  antecedent  to  it.  The  circum- 
stances, the  habits,  and  the  conformation  of 
the  female  render  her  more  liable  to  profuse 
secretion  from  the  genital  organs,  than  the 
male  ; and  in  the  lower  class  of  women  that 
infest  the  streets,  this  form  of  condyloma  is 
extremely  frequent.  The  accounts  they  give 
of  their  complaints  can  rarely  be  depended 
on,  yet  they  usually  admit  that  discharge 
preceded  the  appearance  of  the  condyloma. 
But  as  the  latter  would  seem  to  occur  more 
readily  in  some  individuals  than  in  others,  it 
may  be  presumed  that,  in  them,  the  secretions 
are  peculiarly  acrid. 

The  obvious  characters  of  the  discharge 
which  waits  on  condyloma,  are  those  of  chronic 
gonorrhoea.  It  is  commonly  yellowish,  pro- 
fuse, and  thin.  On  examining  women  with 
the  speculum,  I have  seen  in  addition  to  this 
discharge  in  the  vagina,  a thicker  and  more 
gelatinous  semifluid  mass  proceeding  from  the 
os  uteri.  This  mass  makes  its  appearance  ex- 
ternally, and  is  not  unfrequently  described  by 
patients  as  a “ lump  of  flesh.”  It  is  not  pecu- 
liar to  condyloma,  but  is  observed  in  gonor- 
rhoea ; and  indeed  may  occur  in  an  excited 
state,  however  generated,  of  the  uterus.  In 
irritable  females,  it  often  succeeds  the  men- 
strual flux. 

Of  course,  there  is  no  reason  why  gonor- 
rhoea, in  its  acuter  forms,  should  not  co-exist 
with  condyloma.  If  it  does,  it  must  be  deemed 
an  accidental  complication,  and  has  been  con- 
tracted during  the  presence  of  the  latter. 
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Condyloma  attends  chronic  discharge,  is  pro- 
bably generated  by  it,  and  Forms,  perhaps, 
the  link  between  those  affections  of  the  mu- 
cous membrane  of  the  vagina  and  urethra, 
which  seldom  occasion  secondary  symptoms, 
and  the  sores  which  are  so  prone  to  do  so. 
The  study  of  condyloma  seems  to  me  to  de- 
rive a large  share  of  interest  from  t his  consi- 
deration : for,  if  it  be  correct,  we  find  in  con- 
dyloma a sufficiently  powerful  machinery  for 
the  constant  production  of  specific  sores,  and 
an  argument  of  no  mean  force  in  the  hands  of 
those  who  contend  for  the  extreme  antiquity 
of  syphilis.  It  would  be  difficult  to  suppose 
that  gonorrhoeal  discharges  were  not  early 
fruits  of  promiscuous  intercourse  ; and  that 
uncleanly  habits  are  not  as  old  as  the  human 
race.  These  being  given,  may  appear  to 
leave  the  elements  of  venereal  affections  in 
all  their  usual  forms. 

The  treatment  of  this  variety  of  condyloma 
must  be  regulated  by  the  same  principles  as 
those  which  have  been  dwelt  upon  already. 
Aperients,  containing  mercury,  to  increase 
and  to  improve  the  alvine  secretions — a strict 
attention  to  the  urinary  and  cutaneous  secre- 
tions— the  warm  hip-bath,  and  cleanliness  in 
every  way — the  correction  and  arrest  of  the 
parent  discharge,  whether  urethral  or  vagi- 
nal— and,  lastly,  the  removal  of  the  actual 
deposits,  are  the  principal  indications. 

It  is  not  so  easy,  in  every  instance,  to  dis- 
perse the  condylomata.  It  is  singular  that 
they  yield  with  much  more  facility  in  some 
cases  than  in  others.  In  the  majority,  they 
do  not  need,  and  probably  would  be  little 
benefited  by  a course  of  mercury ; but,  oc- 
casionally, they  resist  all  local  applications, 
until  the  system  has  been  submitted  to  its  in- 
fluence. This  should  be  a last  resort — invoked 
only  when  the  surgeon  is  satisfied,  that  milder 
and  local  means  are  ineffectual. 

Those  local  means  may  be  glanced  at. 
From  the  flatness  of  the  deposits,  as  well  as 
from  their  number,  excision  is,  if  not  imprac- 
ticable, certainly  improper  ; the  ligature  can- 
not be  applied , powerful  escharotics  are 
usually  unnecessary,  and,  therefore,  from  the 
pain  they  occasion,  reprehensible.  The  lotion 
of  the  bichloride  of  mercury  agrees  best  in 
the  majority  of  cases  ; sometimes  the  solution 
of  the  acetate  of  lead,  of  more  than  ordinary 
strength,  applied  on  lint,  or  through  the  me- 
dium of  bread  poultices,  is  more  comfortable 
and  more  efficacious  ; or,  most  benefit  is  de- 
rived from  the  zinc  and  lead  ointment,  or  the 
black  wash  poultice,  or  the  sulphate  of  zinc, 
or  the  chloride  of  lime.  The  weak  ointment 
of  the  bichloride  of  mercury  has  proved  an 
useful  adjuvant,  and  I have  seen  advantage 
from  that  of  the  iodide  of  potassium.  But, 
on  the  whole,  when  the  condylomata  are  not 
extremely  irritable,  the  bichloride  lotion,  and, 
when  they  are  extremely  irritable,  the  ace- 
tate of  lead,  are  the  remedies  most  to  be  de- 
pended on. 


III.  ULCERATED  VENEREAL  CONDYLOMA. 

This,  the  third  form  under  which  I have 
ventured  to  describe  condyloma,  would  ap- 
pear to  be  an  advanced  degree  of  the  pre- 
ceding. It  is  distinguished  from  it  by  the 
fact  of  ulceration  having  taken  place  upon  the 
surface  ; each  condylomatous  deposit  is  a sore. 

On  some,  the  ulceration  is  very  superficial ; 
the  appearance  being  that  of  mucous  mem- 
brane, or  of  fine  and  moistened  cuticle  ; on 
others,  there  is  distinct  flat  ulceration — and, 
on  others,  the  ulceration  may  be  rather  cupped. 
The  tint  is  generally  red  ; seldom,  save  in  the 
cupped  ulcerations,  yellow.  The  base,  or  sub- 
stratum of  all,  is  firm  ; for  the  obvious  reason, 
that  each  is  a condylomatous  deposit.  For 
the  same  reason,  all  are  raised  above  the  level 
of  the  neighbouring  integument ; all  being, 
therefore,  more  or  less  “ elevated  sores.”  But 
the  elevation  depends  on  the  existence  of  the 
condyloma,  not  on  changes  dependent  on  the 
sore  itself — a distinctive  fact  of  some  import- 
ance. 

The  essential  features  of  these  condyloma- 
tous sores  may  be  briefly  recapitulated  : their 
number,  size,  and  situation,  following  the  laws 
which  have  been  sufficiently  alluded  to — their 
elevated  character — the  flatness  of  their  sur- 
face. 

They  affect,  at  times,  a peculiar  form.  A 
row  of  ulcerations  may  be  seen  on  the  free 
edge  of  either  labium,  extending  from  the 
upper  to  the  lower  commissure,  correspond- 
ing very  closely  to  each  other,  and  looking  not 
unlike  a string  of  beads.  This  sore  is  usually 
small,  not  exceeding,  perhaps  hardly  reaching, 
a couple  of  lines  in  diameter. 

The  ulcerated  condyloma  is  palpably  pos- 
sessed of  high  contagious  properties.  Oppo- 
site surfaces  infect  each  other  ; and,  wherever 
the  discharge  descends,  fresh  sores  commonly 
spring  up.  I have  seen  them,  in  uncleanly 
women,  stretch  in  scattered  order  down  the 
inside  of  the  thigh,  even  as  low  as  the  knee. 
The  bead-like  ulcers  on  the  labia  are  evidently 
dependent  on  the  power  of  infection  possessed 
by  the  discharge. 

The  ulcerated  condyloma,  like  the  other 
forms,  is  much  more  frequent  in  women  than 
in  men.  It  is  found  in  a large  proportion  of 
the  females  received  into  the  Lock  Hospital. 

It.  also  resembles  the  other  varieties  in  the 
profuse  discharge,  vaginal  or  urethral,  that 
attends  it.  I have  frequently  examined,  with 
the  speculum,  women  who  were  labouring  un- 
der it.  In  the  greater  number  of  instances,  I 
have  found  no  farther  morbid  appearance  than 
a vascular  state  of  the  vagina.  In  some,  I 
have  observed  the  gelatinous  or  lymphlike 
uterine  discharge  ; in  some,  an  appearance  of 
abrasion  of  the  mucous  membrane  ; in  two, 
what  looked  exactly  like  condylomatous  sores 
on  the  rectal  side  of  the  vagina ; and,  in  two, 
what  were  the  ordinary  characters  of  syphilitic 
ulcers,  with  elevated  edges  and  a hardened 
base,  in  nearly  the  same  situation. 

I presume  that  in  many,  if  not  in  most,  in- 
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stances,  the  discharge  and  the  condylomata 
stand  in  the  relation  of  cause  and  effect  to 
each  other.  But,  being  once  produced,  the 
condyloniatous  sores  have,  undoubtedly,  the 
property  of  giving  rise  to  fresh  ones,  both  in 
the  same  and  in  other  individuals.  The  facts 
which  have  been  mentioned  prove  the  first 
position.  The  second  is  established  by  arti- 
ficial inoculation,  as  well  as  by  experiments  of 
a less  premeditated  character. 

Case. — A gentleman,  on  the  eve  of  being 
married,  had  connexion  with  a female.  He 
had  not  incurred  a similar  risk  for  a long  time 
previously.  On  the  next  day,  he  consulted 
me  for  what  he  considered  an  excoriation. 
The  inner  prepuce  was  rather  abraded  in  the 
neighbourhood  of  the  frsenum.  In  the  course 
of  a few  days,  the  abrasion  was  converted  into 
a sore  with  a hardened  basis,  or  rather  cupped 
and  yellow  surface,  and  slightly  picked,  yet 
raised,  edges  — in  short,  what  seemed  a 
syphilitic  sore.  I requested  an  examination 
of  the  female.  This  she  willingly  granted, 
protesting  the  while  that  she  was  well.  The 
labia  and  the  inside  of  the  thighs  were  studded 
with  ulcerated  condylomata,  and  a discharge 
in  some  quantity  issued  from  the  vagina.  No- 
thing further  was  detected  by  the  speculum. 

In  this  instance,  the  condylomata  gave  rise 
to  a sore  very  similar  to  the  common  syphilitic 
sore.  Both  patients  were  put  upon  a course 
of  mercury,  and  both  perfectly  recovered. 

In  two  cases,  I have  seen  the  ulcerated 
condyloma  follow  phagediena.  They  are  at- 
tended with  features  of  sufficient  interest,  to 
induce  me  to  take  the  liberty  of  introducing 
them. 

Case  I. — A gentleman,  on  a provincial  tour, 
contracted  a sore  on  the  dorsum  of  the  penis. 
He  consulted  a surgeon,  who  assured  him  that 
it  was  not  syphilitic.  He  continued  his  ex- 
cursion ; and,  in  three  weeks  after  the  appear- 
ance of  the  sore,  returned  to  town.  He  then 
applied  to  me.  The  sore  was  of  some  size, 
irregular,  jagged,  with  a hardened  base,  and 
elevated  edges.  It  wore  the  characters  of 
syphilis,  irritated  and  inflamed  by  free  living 
and  exertion.  I prescribed  salines  and  pur- 
gatives, to  get  rid  of  the  inflammatory  action  ; 
and  then,  the  sore  maintaining  its  specific 
aspect,  he  was  put  on  a moderate  course  of 
mercury.  All  went  on  well  at  first,  and  the 
sore  had  nearly  healed,  when,  without  appa- 
rent cause,  it  spread  and  assumed  a phagedae- 
nic  aspect.  Mercury  now  evidently  disagreed, 
and  was,  of  necessity,  abandoned.  Slowly 
the  sore  improved,  and  was  again  almost  cica- 
trized, when  the  scrotum  and  penis  became 
red,  a copious,  offensive,  watery,  and  acrimo- 
nious discharge  was  poured  forth  from  their 
surface  ; and,  speedily,  this  was  studded  with 
condyloniatous  ulcers.  The  irritation  was  ex- 
cessive. Hot  baths  and  the  bichloride  lotion 
did  some  good,  but  it  was  necessary  again  to 
give  mercury,  with  caution,  before  the  condy- 
lomata could  be  removed.  No  secondary 
symptoms  followed. 

Case  2. — A gentleman  noticed  a sore  on  the 
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dorsum  penis  as  much  as  six  weeks  after  con- 
nexion. Soon  afterwards  he  consulted  me. 
The  sore  was  nearly  circular,  elevated,  with 
a hardened  base,  and  a yellowish,  spongy  sur- 
face. It  looked  very  like  a specific  sore,  yet 
the  history,  on  which  I could  depend,  was 
staggering.  After  trying  some  other  means 
to  no  good  purpose,  I prescribed  a mild 
course  of  mercury.  The  mouth  was  speedily 
affected.  The  sore  improved  to  a certain 
point — retrograded — threatened  to  be  pha- 
gedaenic.  The  mercury  was  abandoned,  and 
gradually  the  sore  healed.  By  this  time,  (be- 
tween six  and  seven  weeks  had  elapsed,)  a 
cachectic  ulcer  appeared  below  the  right  knee. 
This  healed  under  sarsaparilla  and  the  iodide 
of  potassium.  Condyloniatous  sores  now  broke 
out  on  the  penis  and  the  scrotum,  with  com- 
mon condyloniatous  excrescences  around  the 
anus,  psoriasis  diffusa  over  the  whole  body, 
superficial  yellowish  white  ulceration  on  the 
tonsils,  the  anterior  palatine  arch  and  velum, 
and  condylomatous-looking  deposits,  as  well 
as  yellowish  fissures  in  the  tongue.  The 
smallest  quantity  of  mercury  aggravated  these 
symptoms  ; sarsaparilla  and  the  iodide  of  pot- 
assium disagreed,  and  the  only  treatment  that 
proved  of  any  service  was  the  liquor  potassse, 
with  infusion  of  taraxacum  and  salines,  in 
connexion  with  the  hot  bath.  The  local  re- 
medies that  answered  best  were  the  bichloride 
lotion  and  ointment  to  the  condylomata,  and 
the  solution  of  the  nitrate  of  silver  and  the 
linimentum  aeruginis  to  the  tongue  and  to  the 
throat.  This  gentleman,  after  many  months’ 
illness,  got  quite  well. 

These  cases  are  curious,  and  different  opi- 
nions may  be  formed  upon  their  nature.  In 
the  one  case,  mercury  cured  these  condylo- 
mata; in  the  other,  they  were  cured  without 
it.  The  latter  case,  indeed,  appeared  to  me 
to  be  an  instance  of  psoriasis  and  condylomata, 
produced  by  mercury  in  a person  of  peculiar 
constitution.  Either  it  was  so,  or  there  were 
venereal  symptoms  in  a habit  that  could  not 
support  mercurial  action.  Whichever  may  be 
the  correct  explanation,  such  cases  are  always 
tedious,  generally  unsatisfactory,  and,  to  an 
inexperienced  surgeon,  perplexing,  if  not  ha- 
zardous. 

SECONDARY  CONSEQUENCES  OF  THE  VENEREAL 
CONDYLOMA. 

The  ulcerated  condyloma  would  appear  to 
be  entitled  to  rank  among  the  forms  of  syphi- 
lis; for  it  may  be  followed  by  unequivocal 
secondary  affections1. 

1 . Bubo 

Is  seldom  noticed  in  the  non-ulcerated  va- 
riety of  condyloma.  But  as  that  is  an  effect 

1 I would  be  by  no  means  understood  to  say,  that 
the  ulcerated  condyloma  only  is  succeeded  by  second- 
ary symptoms.  The  non-ulcerated  form  may  give 
birth  to  them,  too  : but,  so  far  as  my  observation  has 
gone,  the  latter  has  not  done  so  as  often  as  the  former. 


812 


CONDYLOMA. 


of  chronic  discharge,  and  as  enlargements  of 
the  inguinal  glands  from  irritation,  whether  of 
the  neighbouring  integument  or  mucous  mem- 
brane, are  very  frequently  observed,  it  cannot 
be  a matter  of  surprise  if  bubo  does  at  times 
occur.  It  seldom  suppurates.  But  no  im- 
portant inference  can  be  drawn  from  that ; 
the  suppuration  of  a bubo  depending  so  much 
on  the  conduct  and  constitution  of  the  patient, 
as  well  as  on  the  treatment  of  the  surgeon — 
circumstances  foreign  to  the  special  proper- 
ties of  the  exciting  cause.  (See  Bubo.) 

In  the  ulcerated  condyloma  bubo  is  more 
frequent,  and,  apparently,  more  disposed  to 
suppuration.  The  latter  event,  however,  is 
uncommon,  even  in  the  class  of  persons  re- 
ceived into  the  hospital,  a class  in  whom  every 
circumstance  concurs  to  aggravate  venereal 
symptoms. 

2.  Ulceration  of  the  Throat. 

The  condylomatous  sore  has  seldom  existed 
for  any  length  of  time,  without  the  occurrence 
of  ulceration  of  the  tonsils.  This  is  usually  of 
a well  marked  character.  The  tonsils  are 
commonly  enlarged,  sometimes  very  much  so. 
Their  surface  displays  a peculiar  whitish  ulcer- 
ation. For  the  most  part  this  is  very  super- 
ficial ; I have  never  seen  it  deep  ; occasion- 
ally, the  ulceration  is  of  a yellowish  tint,  with 
little  enlargement  of  the  tonsils  ; but  the 
former  condition  is  by  far  the  most  frequent. 
Such  is  the  association  of  white  ulceration  of 
the  tonsils  and  the  condylomatous  sore,  that 
the  surgeon  may,  in  many  instances,  predict 
the  one  from  examination  of  the  other.  I 
would  beg  to  draw  particular  notice  to  this 
point ; I am  not  aware  that  it  has  been  dwelt 
upon  by  other  writers. 

Sometimes  the  soft  palate  displays  the  same 
kind  of  ulceration  as  the  tonsils  ; it  evidently 
does  not  go  through  the  eorium  of  the  mucous 
membrane ; it  is  disposed  to  spread,  and  is  at- 
tended with  so  little  pain,  that  the  patient  is 
often  not  aware  of  its  existence. 

This  form  of  ulceration  of  the  tonsils  and 
the  palate,  though  more  frequently  remarked 
in  connexion  with  condyloma,  than  with  any 
other  primary  symptom,  is  by  no  means  re- 
stricted to  the  former.  1 have  seen  it  follow 
sores  of  different  characters  ; and  it  has  oc- 
curred in  persons  who  could  not  support  mer- 
cury— nay,  has  seemed  to  be  occasioned,  or 
has,  at  all  events,  been  aggravated  by  its  use. 

3.  Affections  of  the  Tongue  and  Lips. 

These  are  not  so  common  as  the  ulceration 
of  the  tonsils  and  soft  palate. 

I have  observed  two  forms  of  affection  of 
the  tongue — varieties  of  'degree,  perhaps, 
rather  than  of  kind.  In  one,  the  tongue  has 
presented  small,  circular,  or  nearly  circular 
patches,  sometimes  redder,  sometimes  whiter, 
than  the  other  portions  of  the  organ.  In 
either  case,  the  mucous  eorium  is  evidently 
thickened — partially  denuded  of  its  epithe- 
lium, when  reddened — presenting  a morbid 
state  of  it,  when  white.  These  patches  of  the 


tongue  are  sometimes  tender — in  general,  the 
contrary.  The  red  patches  are  most  ripe  on 
the  dorsum  of  the  tongue,  near  its  centre  ; 
the  white  predominate  at  its  sides  and  tip. 
The  latter  present  very  much  the  appearance 
of  drops  of  wax  having  fallen  and  cooled 
upon  the  tongue.  Both  descriptions  of  spot 
are  analogous  to  cutaneous  eruptions,  and  re- 
semble lepra  or  psoriasis  guttata. 

The  other  form  of  affection  of  the  tongue 
I have  seen  but  once,  as  a consequence  of 
condyloma  ; although  I have  observed  it  seve- 
ral times  in  persons  injuriously  affected  by 
mercury. 

The  tongue  seems  swollen,  it  may  be  much 
so — has  an  oedematous  appearance,  and  is  in- 
dented by  the  teeth — is  fissured  in  various 
directions — is  generally  too  florid,  though  oc- 
casionally blanched — and  displays  here  and 
there  yellowish  wdiite  ulcerations,  disposed 
simply  in  hollows  or  in  clefts. 

In  a middle-aged  female,  who  presented 
such  a condition  of  tongue  in  connexion  with 
condyloma,  the  inner  surface  of  the  lip  was 
similarly  altered  ; and  the  gums  were  soft, 
tumid,  and  partially  ulcerated,  too. 

The  Affections  of  the  Lips,  like  those  of  the 
tongue,  display  grades  of  intensity.  On  the 
one  hand,  we  may  observe  the  lip  a little 
swollen,  and  on  it  a superficial  whitish  ulcera- 
tion, or  merely  a sort  of  whitish  patch  or  two, 
as  if  the  part  had  been  touched  with  lunar 
caustic. 

On  the  other  hand,  the  lip  may  be  much 
more  extensively  implicated.  In  a girl  in  the 
Lock  Hospital,  the  lower  one  was  double  its 
natural  size,  pouting,  and  rather  everted.  The 
epithelium  was  whitish  and  opaque,  and  con- 
stantly separated  in  distinct  scales.  A super- 
ficial whitish  ulceration  was  also  observed  here 
and  there.  The  tonsils,  in  this  case,  were  en- 
larged and  slightly  ulcerated. 

4.  Affections  of  the  Skin. 

The  eruptions  which  are  prone  to  follow 
condyloma  consist  of  the  exanthematous  stain, 
of  lepra,  of  psoriasis,  and  of  desquamating 
tubercle.  I would  not  be  understood  to  con- 
tend that  no  other  forms  of  cutaneous  erup- 
tions can  occur.  If  the  patient  be  broken 
dowm  by  mercury,  the  cachectic  eruptions  or 
ulcerations  might  present  themselves.  But, 
as  far  as  I have  seen,  the  affections  alluded  to 
are  those  which  seem  naturally  consequent 
on  condyloma,  independently  of  the  operation 
of  ] tower lul  disturbing  circumstances. 

The  Exanthematous  Efflorescence  or  Stain. — 
It  is  usually  of  a yellowish  tint,  sometimes  of 
a purplish  brown.  It  is  of  variable  intensity — 
in  one  instance  being  deep  in  colour ; in  an- 
other, almost  imperceptible.  It  consists  of 
patches  of  irregular  form,  and  of  small,  though 
indefinite  size.  They  are  usually  clustered. 
They  are  most  apparent  on  the  back  part  of 
the  neck,  on  the  breast,  and  on  the  lower  part 
of  the  abdomen.  The  cuticle  is  slightly  dis- 
posed to  scale.  There  is  no  appreciable  de- 
posite  in  the  cutis. 
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Psoriasis  Discreta. — This  closely  resembles 
the  common  psoriasis  guttata,  save  that  it  is 
rather  more  dingy  in  hue,  and  more  disposed 
to  give  rise  to  a coppery  stain.  It  consists  of 
small,  separate  deposits  in  the  cutis.  They 
approach  in  size  to  split  pease,  are  occasion- 
ally confluent,  are  flat,  and  desquamate  upon 
the  surface. 

Lepra. — This  has  all  the  characters  of  the 
lepra  venerea,  so  well  described  and  so  accu- 
rately figured  by  Bateman.  It  is  unnecessary, 
at  present,  to  describe  it  further. 

Desquamating  Tubercle. — This  is  a rounder 
and  more  bulky  deposit  than  forms  the  pso- 
riasis guttata.  It  feels  like  a flattened  pea  in 
the  cutis,  and  forms  an  elevation  on  it.  Its 
tint  is  more  florid  than  that  of  psoriasis,  and 
approximates  to  what  painters  call  the  “ In- 
dian red.”  It  desquamates  upon  the  surface1 * * * *. 

The  analog}7  between  these  four  forms  of 
eruption  is  evident  from  two  circumstances  : 
first,  from  their  frequent  co-existence,  the 
same  patient  displaying  two,  or  even  all  at 
the  same  time ; secondly,  from  their  succes- 
sion, one  very  commonly  following  another. 
All,  too,  are  characterized  by  a tendency  to 
desquamation,  rather  than  to  the  formation  of 
vesicles,  pustules,  or  crusts  ; and  by  depo- 
sition rather  than  by  ulceration.  A feature, 
this,  of  much  significance,  indicative  of  an 
affinity  between  the  primary  and  secondary 
morbid  actions  ; and,  what  is  more  essential, 
and,  perhaps,  more  certain,  indicative  also  of  a 
state  of  constitution  not  materially  depraved. 

Treatment. — This  is  naturally  divisible  into 
that  of  the  ulcerated  condyloma,  and  that  of 
the  secondary  symptoms. 

For  the  former,  a course  of  mercury  is 
generally  necessary.  I would  not  be  under- 
stood to  affirm,  that  such  a course  is  always  in- 
dispensable. The  condylomata  may  certainly 
be  cured  without  it.  But,  in  the  majority  of 
cases,  it  is  both  the  most  successful  and  most 
speedy  plan,  and,  in  careful  hands,  no  mischief 
can  ensue  from  it. 

The  principles  which  should  regulate  the 
exhibition  of  mercury  will  be  considered  at  a 
future  time.  It  is  only  necessary  to  observe, 
at  present,  that,  prior  to  commencing  it,  the 
general  health  should  be  attended  to.  If  the 
tongue  is  foul,  or  the  bowels  are  not  in  order, 
aperients  must  be  given  ; indeed,  at  the  onset, 
they  may  almost  always  be  prescribed  with 
benefit.  Pyrexia,  if  it  exists,  should  be  re- 
moved by  diaphoretics  and  salines.  As  soon 
as  the  secretions  are  improved,  and  the  gene- 
ral functions  set  in  order,  a mild  course  of 
mercury  may  be  commenced.  The  blue  pill 
or  the  mercurial  ointment  are  the  preferable 
forms  ; five  grains  of  the  former  twice  daily, 
or  inunction  of  half  a drachm  of  the  latter,  at 
night,  are  the  usual  dose.  Mercury  should 
never,  in  this  nor  in  any  other  venereal  disor- 

1  This  notice  is  not  intended  as  a description  of  the 

eruptions  it  refers  to — that  will  be  found  under  the 

head  of  Syphilis.  The  present  allusion  to  them  is 

merely  for  the  purpose  of  rendering  the  account  of 

condyloma  more  complete. 


der,  be  continued  for  any  length  of  time,  with- 
out the  combination  of  tonics.  Of  these,  sar- 
saparilla, good  diet,  and  a moderate  allowance 
of  the  stimulus  to  which  the  patient  is  accus- 
tomed, appear  to  be,  in  general,  the  best. 

The  local  applications  and  management  are 
simple.  If  the  parts  are  inflamed,  tepid  bathing 
and  bread  poultices  may  be  employed.  When 
irritation  is  subdued,  the  black  wash,  on  lint, 
or  in  bread  poultices,  is  the  best  application 
to  the  sores  ; and,  when  these  are  healed,  the 
bichloride  lotion  or  ointment  may  be  had  re- 
course to. 

The  strictest  cleanliness,  frequent  general 
or  hip-baths,  and  appropriate  injections,  if 
urethral  or  vaginal  discharges  exist,  are  as  re- 
quisite in  this  as  in  the  other  forms  of  condy- 
loma. 

It  would  forestal  details  more  appropriate 
in  another  place,  to  discuss  the  treatment  of 
the  secondary  eruptions.  Suffice  it  to  say, 
that  they  indicate  and  will  yield  to  a judicious 
course  of  mercury.  This  requires  to  be 
backed  by  sarsaparilla,  or  by  other  tonics,  as 
circumstances  may  demand ; and  the  iodide  of 
potassium  is  an  useful  adjuvant. 

The  white  ulceration  of  the  tonsils  and 
the  palate  should  be  touched  twice  or  thrice 
weekly  with  the  nitrate  of  silver,  in  substance, 
or  in  strong  solution,  and  a gargle  of  the 
bichloride  of  mercury  may  be  very  usefully 
added.  The  formula  for  the  latter  is  : one 
grain  of  the  bichloride  to  twelve  ounces  of 
water. 

The  reddish  or  white  patches  on  the  tongue 
may  be  treated  in  the  same  manner  as  the 
ulceration  of  the  throat.  Caustic  is  even  more 
necessary  forthem  than  forthe latter.  The  mild 
course  of  mercury  usually  agrees  with  both. 

But  the  swollen  and  fissured  tongue,  with 
yellowish  or  sloughy-looking  ulcerations  in  it, 
rarely,  if  ever,  supports  the  mercurial  action. 
I have  seen  very  bad  effects,  indeed,  from 
that,  and  a state  of  tongue  induced  of  a highly 
unpleasant  and  intractable  description.  The 
same  affection  is,  undoubtedly,  in  some  in- 
stances the  product  of  mercury  itself.  Of  this 
I have  seen  sufficient  proof  to  carry  convic- 
tion to  my  mind,  and  to  make  me  shun  that 
medicine  in  such  cases.  Light  aperients,  tonics, 
including  pure  air,  &c.,  sarsaparilla,  the  iodide 
of  potassium,  are  the  remedies  from  w'hich 
most  benefit  will  be  derived.  And  these  may 
be  assisted  by  the  use  of  caustic,  or  the  lini- 
mentum  aeruginis,  the  mel  boracis,  or  such 
other  stimulating  substances  as  will  suggest 
themselves  to  the  mind  of  the  practical  sur- 
geon. 

An  apology,  perhaps,  is  due  for  this  account 
of  condyloma.  It  is,  probably,  short  enough 
for  many  omissions,  and  long  enough  for  many 
errors.  Such  as  it  is,  I present  it,  with  the 
hope  that  it  may  lead  to  a more  complete  in- 
vestigation of  the  subject,  and  may  induce 
other  surgeons  to  publish  the  results  of 
their  experience.  If  it  leads  to  a careful 
study  of  the  malady,  and  an  accurate  discri- 
mination of  its  various  forms,  it  will  have 
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served  every  end  that  its  author  could  ven- 
ture to  aim  at. 

Bibliography.  — Werner , Be  Condylomatibus. 
Berol.  1825.  Vossen,  De  Condylomatibus  Venereis. 
Berol.  1827. 

( H.  J.  Johnson.  ) 

CONGELATION,  from  conge/are,  to  con- 
geal, Lat.,  nijZig,  Gr.  Under  this  head  we 
intend  to  give  an  account  of  the  local  action  of 
cold  upon  the  living  body,  and  the  affections 
resulting  from  that  action,  commonly  known 
under  the  name  of  Frost-bites  and  Chilblains. 
The  class  of  injuries  resulting  from  the  local 
action  of  heat,  and  elsewhere  treated  of  under 
the  title  of  Burns,  may  be  considered  as  the 
exact  counterpart  of  those  we  are  now  to 
speak  of.  The  two  classes  of  injury  are  dia- 
metrically opposite  to  each  other  in  so  far  as 
their  exciting  causes  are  concerned,  for  these 
causes  are  in  their  physical  nature  the  very 
reverse  of  each  other  ; but  they  present  a very 
remarkable,  and,  at  first  sight,  somewhat  sur- 
prising coincidence  in  the  symptoms  which 
they  exhibit,  the  course  which  they  run,  and 
the  modes  of  treatment  best  adapted  for  them. 
In  a practical  point  of  view  the  injuries  result- 
ing from  cold  are  chiefly  interesting  in  the 
higher  latitudes,  where  they  often  demand  the 
assistance  of  the  surgeon  ; but  they  sometimes 
occur  in  more  temperate  regions,  and  they 
possess  everywhere  a high  degree  of  interest 
from  the  light  which  they  reflect  upon  some 
of  the  most  important  doctrines  of  surgical 
Pathology. 

I.  GENERAL  EFFECTS  OF  COLD. 

Although  our  object  is  to  treat  more  espe- 
cially of  the  local  effects  of  cold,  it  is  impossible 
altogether  to  pass  over  the  more  general 
effects  which  it  produces  upon  the  system  at 
large.  A part  of  the  body  ma}'  be  severely 
burned  while  the  rest  of  the  system  under- 
goes no  elevation  of  temperature,  and  escapes 
from  all  injury,  except  what  results  from  its 
sympathetic  connexion  with  the  burned  part. 
But  from  the  medium  through  which  severe 
cold  is  usually  applied  to  the  body,  it  is  rarely 
a single  part  only  that  suffers.  While  the 
extremities  of  the  body  have  their  vitality 
altogether  suspended,  and  the  humours  con- 
gealed within  them,  it  is  not  to  be  expected 
that  the  more  internal  parts,  although  more 
tenacious  of  their  animal  heat,  should  altoge- 
ther escape  injury.  The  subtile  influence  of 
the  cold  penetrates  to  the  innermost  recesses 
of  the  body,  paralyzing  all  the  vital  functions, 
or  even  extinguishing  life.  In  ministering, 
therefore,  to  persons  who  have  been  exposed 
to  severe  cold,  the  duty  of  the  surgeon  is,  not 
merely  to  apply  remedies  to  the  frost-bitten 
parts — he  must  attend  also  to  the  more  gene- 
ral and,  as  it  often  happens,  more  urgent 
affection. 

Among  the  general  effects  of  cold  it  is  by 
no  means  our  intention  to  enumerate  the  many 
diseases  of  which  cold  is  commonly  recognised 


as  an  exciting  cause,  This  indeed  would  be 
no  easy  task,  seeing  that  there  is  scarcely  a 
disease  to  which  mankind  are  subject  which 
has  not  occasionally,  whether  with  or  without 
reason,  been  regarded  as  originating  in  cold. 
The  vicissitudes  of  heat  and  cold,  the  applica- 
tion of  cold  to  the  body  when  bedewed  with 
perspiration,  or  exhausted  with  fatigue,  or  in 
the  state  of  collapse  after  the  excitement  of 
dissipation,  the  partial  action  of  cold  as  by 
means  of  currents  of  cold  air  playing  upon  a 
part  of  the  body,  while  the  rest  of  it  is  com- 
fortably warm  or  over-heated — these  are 
among  the  most  common  of  the  combinations 
of  circumstances  which  excite  the  diseases 
referred  in  common  language  to  the  action  of 
cold.  There  can  be  no  better  illustration  of 
the  innocuousness  of  even  a very  intense  cold, 
if  applied  to  the  bodies  of  men  in  a proper  hy- 
geienical  condition,  than  has  been  afforded  of 
late  years  by  Captain  Parry’s  voyages,  during 
which  the  health  of  his  gallant  crew  continued 
in  the  most  perfect  state  far  within  the  arctic 
circle,  and  often  exposed  to  a cold  far  more 
severe  than  that  necessary  to  freeze  the  mer- 
cury in  the  thermometer.  This  intense  cold 
did  no  harm,  because  there  was  no  combina- 
tion of  other  circumstances  to  render  it  per- 
nicious ; and  the  mode  in  which  Capt.  Parry 
averted  such  combinations,  by  the  judicious 
regulation  of  the  moral  and  physical  circum- 
stances of  his  crew,  constitutes  not  one  of  the 
least  achievements  of  that  intelligent  and 
intrepid  navigator. 

There  is,  however,  a certain  degree  of  cold 
which  of  itself,  and  independent  of  all  auxiliary 
influences,  is  capable  of  producing  the  most 
serious  effects  upon  the  human  body  : what 
that  degree  of  cold  is  cannot  be  determined 
absolutely.  It  varies  according  to  many  cir- 
cumstances, and  more  especially  according  to 
the  laws  which  regulate  the  development  of 
animal  heat  in  the  human  body.  The  cold 
which  would  be  borne  with  impunity  by  an 
adult  might  be  fatal  to  a person  of  advanced 
age  or  to  an  infant.  That  which  might  do  no 
harm  to  men  in  vigorous  health,  in  high  spirits, 
and  plentifully  supplied  with  nourishing  food, 
would  speedily  overwhelm  those  exhausted  by 
previous  diseases  or  long-continued  fatigue, 
depressed  in  mind,  and  in  want  of  sustenance. 
Habit,  too,  is  generally  regarded  as  enabling 
the  inhabitants  of  frozen  regions  to  withstand 
cold  more  easily  than  the  inhabitants  of  tem- 
perate or  intertropical  countries.  The  accu- 
racy of  this  doctrine,  however,  has  been  con- 
tested by  Larrey,  whose  opinion  on  the  subject 
is  entitled  to  deference,  from  his  having  had, 
during  the  disastrous  retreat  of  the  army  of 
Napoleon  from  Moscow,  opportunities  such  as 
never  before  occurred  in  the  history  of  man- 
kind, of  observing  the  relative  powers  of  en- 
during cold  in  men  of  almost  every  nation  of 
Europe.  According  to  Larrey1,  the  Italians, 
Spaniards,  Portuguese,  and  Frenchmen  suf- 

1 Memoires  de  Cliinivgie  Militaire,  tom.  4me,  p.  1 1 1 . 
138. 
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fered  much  less  from  the  cold  than  the  Dutch, 
the  Hanoverians,  and  the  Prussians.  Even 
the  Russians  themselves,  he  had  reason  to 
believe,  lost  more  men  in  proportion  to  their 
number  than  the  French.  He  further  remarks, 
that  of  the  Russian  and  Polish  troops,  those 
from  the  southern  provinces  suffered  least. 
He  infers  from  these  observations,  that  the 
inhabitants  of  southern  countries  possess  a 
greater  power  of  resisting  cold  than  the  inha- 
bitants of  the  north.  The  facts  mentioned  by 
Larrey  are  of  high  importance,  whatever  ex- 
planation is  to  be  given  of  them.  We  may, 
however,  be  allowed  to  suggest,  in  reference 
to  the  influence  of  habit,  that  it  is  not  quite 
correct  to  suppose  that  the  inhabitants  of 
northern  countries,  because  their  winters  are 
long  and  severe,  are,  on  that  account,  inured 
to  the  long  continued  action  of  cold.  They 
spend  their  winters  far  less  in  the  open  air 
than  in  apartments  artificially  heated  to  a tem- 
perature far  above  summer-heat.  W e believe 
it  will  be  acknowledged  by  every  Englishman 
who  has  passed  a winter  in  France  or  Italy, 
that  he  never  suffered  so  much  from  cold  in 
his  own  comfortable  home,  as  he  did  in  those 
countries,  where  good  fires  are  unknown,  and 
where  the  houses  are  constructed  more  with 
the  view  of  admitting  the  refreshing  breezes 
of  summer,  than  to  guard  against  the  winter’s 
cold. 

The  symptoms  of  a general  kind  produced 
by  cold  are  pretty  uniform  in  character.  Few 
people  pass  many  winters  in  our  own  country 
without  experiencing  those  which  first  occur — 
an  intense  sensation  of  cold  with  numbness 
and  stiffness,  chiefly  felt  in  the  limbs.  If  the 
exposure  to  cold  be  prolonged,  the  sensibility 
of  the  surface  of  the  body  is  more  and  more 
impaired  till  at  length  the  extremities  of  the 
limbs  become  quite  insensible  to  all  external 
impressions.  As  the  sensibility  declines,  the 
limbs  become  more  and  more  stiff,  and  require 
a greater  effort  to  put  them  in  motion.  But 
the  sufferer  is  little  disposed  to  make  any  ad- 
ditional effort,  for  with  the  inaptitude  to  mo- 
tion in  the  limbs  there  comes  on  an  indisposi- 
tion to  make  the  exertion  necessary  to  perform 
it.  This  indisposition  to  move  soon  passes 
into  drowsiness,  and  so  overpowering  is  the 
desire  to  sleep,  that  it  cannot  be  resisted  even 
by  those  who  are  perfectly  aware  that  by  in- 
dulging it  their  lives  are  placed  in  the  most 
imminent  danger,  and  that  their  only  safety 
consists  in  moving  about.  As  soon  as  sleep 
creeps  on,  the  cold  has  secured  its  victim,  who 
is  no  longer  capable  of  any  effort  to  save  him- 
self, and  whose  only  chance  of  life  depends 
upon  his  being  rescued  by  others  from  his  fatal 
lethargy.  If  left  to  his  fate,  the  vital  heat  first 
forsakes  the  extremities  of  the  limbs,  which  are 
completely  congealed,  and  the  cold  encroaches 
nearer  and  nearer  to  the  centre  of  the  system. 
There  is  reason  to  believe,  however,  that  the 
action  of  the  heart  is  arrested  before  any  con- 
siderable portion  of  the  body  is  completely 
frozen,  and  most  probably  while  the  tempe- 
rature of  the  circulating  blood  is  not  much 


reduced  under  60°  of  Fahrenheit’s  thermo- 
meter. On  the  cessation  of  the  contraction  of 
the  heart,  all  power  of  further  resistance  to 
the  cold  is  lost,  and  the  body,  no  longer  ani- 
mate, and  only  subject  to  the  law  of  physics, 
speedily  assumes  the  temperature  of  the  am- 
bient air,  and  becomes  a rigid  and  frozen 
mass. 

Occasional  deviations  occur  from  the  regu- 
lar course  of  symptoms  which  we  have  just  de- 
scribed. Thus  there  have  been  instances  of 
persons  being  buried  in  the  snow,  or  otherwise 
exposed  to  the  inclemency  of  the  weather,  with- 
out having  experienced  any  tendency  to  sleep, 
although  the  cold  has  been  so  severe  as  to 
congeal  the  extremities  of  the  body  '.  On  the 
other  hand,  a state  of  complete  stupor  has 
been  known  to  take  place  at  a very  early 
period,  before  the  limbs  had  at  all  lost  their 
flexibility,  and  w’hile  the  current  of  blood, 
judging  from  the  state  of  the  pulse  at  the 
wrist,  still  continued  to  flow,  although  with 
diminished  force,  to  the  extremities  of  the 
body  2- 

In  speaking  of  the  local  effects  of  cold,  we 
shall  have  occasion  to  distinguish  a primary 
stage  of  torpor,  or  diminished  action,  and  a 
secondary  stage  of  increased  action.  A simi- 
lar distinction,  although  for  the  most  part 
much  less  remarkable,  obtains  with  respect  to 
the  general  effects  of  cold.  On  the  sudden  ap- 
plication of  heat  to  the  body,  while  benumbed 
with  cold,  a state  of  general  fever  comes  on, 
sometimes  accompanied  with  symptoms  of  con- 
gestion of  blood  in  the  brain  or  lungs,  which 
proves  suddenly  fatal.  “ Woe  to  the  man,” 
says  Larrey,  in  his  account  of  the  Russian 
campaign3,  “ who,  when  benumbed  with  cold, 
entered  suddenly  a warm  chamber,  or  ap- 
proached too  near  the  great  fire  of  the  bivouac. 
Either  the  benumbed  parts  were  suddenly 
struck  with  gangrene,  or  the  individual  was  all 
at  once  suffocated  by  a sort  of  turgescence, 
which  seemed  to  take  place  in  the  pulmonary 
and  cerebral  systems,  and  he  died  as  from 
asphyxia.  Thus  perished  the  apothecary  in 
chief  of  the  guard  of  M.  Suveau.  He  had 
arrived  at  Kouno  without  accident,  only  his 
strength  was  reduced  by  the  cold  and  absti- 
nence ; he  was  offered  shelter  in  a very  warm 
chamber  of  the  pharmacy  of  the  hospital : 
scarcely  had  he  passed  a few  hours  in  this 
new  atmosphere,  when  his  limbs,  which  he  no 
longer  felt  as  part  of  him,  became  swollen  and 
puffy,  and  soon  after  he  expired  in  the  arms  of 
his  son  and  one  of  his  assistants,  without  being 
able  to  utter  a single  word.” 

Symptoms  of  re-action,  somewhat  similar, 
showed  themselves  in  many  of  the  French 
soldiers  who  perished  by  the  waysides  during 
the  retreat.  They  were  seized  before  death 
with  a kind  of  idiotism,  feebleness,  or  com- 
plete loss  of  sight,  difficulty  of  articulation, 
and  nasal  or  pulmonary  hsemorrhagies.  Even 
in  this  state  they  were  under  the  direful  ne- 

1 Thomson  on  Inflammation,  p.  624. 

2 Edin.  Med.  and  Surg.  Journal,  vol.  i.  p.  302. 

3 Memoircs,  tom.  iv.  p.  134. 
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cessity  of  continuing  their  march,  or  were 
dragged  along  by  their  comrades  or  friends 
till  they  either  fell  down  quite  dead,  or  were 
carried  otf  in  convulsions  like  those  of  epi- 
lepsy1. As  these  accidents  occurred  while 
the  cold  continued  with  unmitigated  severity, 
it  is  obvious  they  could  not  be  caused,  as  in 
the  case  quoted  above,  by  an  elevated  tempe- 
rature. In  all  probability,  the  re-action  pro- 
ceeded from  the  violent  muscular  exertion,  so 
far  beyond  their  enfeebled  powers,  which  these 
unfortunate  men  were  compelled  to  make,  to 
avoid  falling  into  the  hands  of  an  exasperated 
enemy. 

II.  LOCAL  EFFECTS  OF  COLD. 

Passing  over,  in  the  meantime,  the  treat- 
ment of  persons  labouring  under  general  symp- 
toms of  congelation,  we  go  on  to  remark,  that 
while  the  whole  system  suffers  from  cold,  par- 
ticular parts  are  more  especially  liable  to  its 
attacks,  and  that  they  may  even  sustain  severe 
injury,  or  have  their  vitality  quite  destroyed, 
while  the  general  system  is  little,  if  at  all, 
implicated  in  the  affection. 

The  parts  of  the  body  which  most  frequently 
suffer  from  the  local  action  of  cold,  are  the 
fingers  and  toes,  and  more  especially  the  tips 
of  them,  the  hands  and  feet,  or  larger  portions 
of  the  extremities  of  the  limbs.  The  nose,  the 
ears,  the  prominence  of  the  cheeks,  and  the 
genitals  are  also  frequently  affected  ; and  in  all 
these  parts  it  is  the  skin  and  more  superficial 
tissues  which  suffer  most  severely.  With  re- 
spect to  the  extremities  of  the  limbs,  as  they 
are  the  parts  most  remote  from  the  centre  of 
the  circulation,  it  may  be  presumed,  that  in 
them  the  animal  heat  is  developed  with  least 
energy,  and  that  to  this  circumstance  their 
peculiar  liability  to  frost-bite  is  to  be  ascribed. 
The  other  parts  mentioned  above, being  nearer 
to  the  heart,  do  not  suffer  on  account  of  the 
blood  not  being  propelled  with  sufficient  force 
into  their  vessels,  but  chiefly  from  their  pro- 
minent, and,  as  it  were,  peninsulated  situation  ; 
and  the  same  principle,  it  is  to  be  remarked, 
applies  in  conjunction  with  that  mentioned 
above  to  explain  the  rapid  refrigeration  of  the 
limbs.  It  must  be  obvious  that  a projecting 
part  is  peculiarly  exposed  to  the  action  of  cold, 
because  it  is  surrounded  on  all  sides  either 
with  the  external  air  or  with  substances  which 
carry  off  more  or  less  of  its  proper  heat ; and, 
besides,  it  is  almost  entirely  dependent  on  its 
own  resources  for  its  supplies  of  animal  heat, 
receiving  very  little  by  diffusion  from  neigh- 
bouring parts  on  account  of  its  limited  contact 
with  them. 

In  describing  the  local  effects  of  cold,  we 
shall  divide  them  into  primary  and  secondary. 
We  shall  begin  with  the  most  severe  cases,  in 
which  the  cold  has  been  intense,  and  applied 
for  a sufficient  length  of  time  to  bring  the  ex- 
posed parts  fully  under  its  influence.  We 

1 r.arrcy,  Begin,  in  Dictionnairc  dc  Medccinc,  tom. 
v.  p.  40(i. 


shall  then  advert  to  cases  of  a milder  kind,  or 
which,  from  the  peculiar  mode  in  which  the 
cold  has  been  applied,  are  distinguished  by 
certain  peculiarities  of  character. 

Primary  stage  of  Congelation,  or  stage  of 
Torpor. 

The  description  of  the  primary  local  effects 
of  cold  has  been  to  a certain  extent  necessa- 
rily anticipated  in  describing  its  general  effects 
upon  the  body.  It  has  been  already  men- 
tioned, that  when  any  part  of  the  body  is  ex- 
posed to  a severe  and  continued  cold,  the  sen- 
sation of  coldness  at  first  produced  gives  place 
to  numbness,  and  that  the  numbness  at  length 
passes  into  total  insensibility  ; that  at  the 
same  time  the  part  feels  stiff,  and  unable  to 
move  with  its  wonted  freedom,  and  that  the 
stiffness  gradually  increases  to  complete  inca- 
pability of  motion.  These  effects  of  cold  are 
chiefly  of  a physiological  kind,  depending  upon 
the  powers  of  life  in  the  part  gradually  dimi- 
nishing, and  ultimately  being  totally  suspended. 
They  are,  however,  accompanied  by  other 
phenomena  which  are  chiefly  or  entirely  phy- 
sical. The  temperature  of  the  part  gradually 
approaches  to  that,  of  the  surrounding  medium. 
This  depends  at  once  upon  ihe  lowness  of  the 
external  temperature  and  the  feeble  state  of 
the  vital  processes  productive  of  animal  heat ; 
the  quantity  of  heat  produced  in  a given  time 
being  less  than  that  subducted  according  to 
the  laws  which  regulate  the  diffusion  of  calo- 
ric. When  at  length  the  vital  processes  in  the 
part  are  suspended,  the  laws  of  physical  nature 
are  enforced  without  further  opposition.  A 
state  of  complete  congelation  ensues,  the  solids 
become  rigid,  the  blood  freezes  in  the  blood- 
vessels, and  all  the  other  humours  are  in  like 
manner  congealed  within  their  vessels  or  cells. 
The  part  no  longer  exhibits  any  signs  of  life. 
It  is  neither  flexible  by  any  internal  power, 
nor,  without  injury  to  its  structure,  by  exter- 
nal force.  If  a cut  be  made  into  its  substance, 
no  blood  follows,  and  no  pain  is  produced.  In 
this  state  it  has  been  aptly  described  as  re- 
sembling more  a fragment  of  a marble  statue, 
than  a portion  of  a living  body. 

As  parts  in  a state  of  complete  congelation 
exhibit  no  signs  of  life,  a question  naturally 
arises,  whether  they  ought  to  be  regarded  as 
actually  dead,  or  merely  in  a state  of  sus- 
pended animation,  and  still  capable  of  having 
their  vitality  restored.  With  respect  to  some 
cold-blooded  animals,  it  is  well  known  that  not 
only  parts  of  them,  but  their  whole  bodies  may 
be  completely  frozen,  and,  notwithstanding, 
that  on  being  thawed  to  their  ordinary  tem- 
perature, they  are  found  to  have  all  their 
faculties  entire,  and  appear  to  have  suffered  no 
inconvenience  from  the  congelation.  The 
common  leech  is  an  animal  of  this  kind.  When 
leeches  are  kept  during  the  winter  in  a tum- 
bler of  water,  it  sometimes  happens  that  the 
water  is  frozen  into  a solid  mass,  with  the 
leeches  in  the  middle  of  it,  and  yet,  on  melt- 
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ing  the  ice,  the  animals  appear  quite  lively, 
and  do  not  afterwards  sustain  any  bad  conse- 
quences from  the  confinement  in  their  icy 
prison.  The  observations  of  Dufay  establish 
the  same  fact  with  respect  to  the  common 
water-newt1.  It  is  not,  however,  to  be  in- 
ferred that  all  cold-blooded  animals  admit  of 
being  frozen  with  impunity,  for  the  experi- 
ment proves  fatal  to  the  greater  number  of 
them2.  Even  a part  of  the  bodies  of  many  of 
these  animals  cannot  be  frozen  without  de- 
priving the  part  of  vitality,  as  has  been  ascer- 
tained by  Thomson  with  respect  to  the  limbs 
of  frogs 3. 

With  respect  to  wrarm-blooded  animals, 
there  can  be  no  doubt  that  none  of  them  ever 
survives  the  congelation  of  the  whole  body,  and 
this  remark  applies  in  an  especial  manner  to  man, 
who  can  never  have  any  considerable  portion 
of  his  body  frozen,  and  much  less  the  whole  of 
it,  without  loss  of  life,  although  some  surgical 
writers  have  exercised  their  ingenuity  in  de- 
vising the  means  of  remedying  such  accidents. 
On  the  other  hand,  it  is  quite  certain  that 
small  portions  of  the  bodies  of  warm-blooded 
animals  may  be  frozen,  not  only  without  de- 
stroying the  life  of  the  whole  body,  but  with- 
out permanent  injury  to  the  frozen  part.  This 
was  first  satisfactorily  ascertained  by  the  ex- 
periments of  John  Hunter  on  the  ears  of  the 
rabbit,  and  the  comb  and  wattles  of  the  cock. 
By  means  of  frigorific  mixtures  he  froze  those 
parts  completely  ; on  thawing  them  an  attack 
of  inflammation  succeeded,  but  they  recovered 
perfectly  in  about  a month.  The  same  prin- 
ciple obtains  in  the  human  economy,  although 
we  cannot  speak  definitely  as  to  the  extent  of 
the  parts  of  the  body  which  have  been  known 
to  be  frozen  and  afterwards  to  recover.  That 
an  entire  limb  has  ever  been  frozen  and  es- 
caped mortification  is  in  a high  degree  impro- 
bable ; but  that  the  extremities  of  the  limbs 
may  have  been  frozen,  and  afterwards  have 
recovered,  there  is,  we  think,  no  reason  to 
doubt,  whether  we  found  our  opinion  on  ana- 
logy, or  on  the  evidence  derived  from  the 
records  of  surgery.  We  shall  insert  below  a 
most  interesting  case,  in  which  there  appears 
to  be  satisfactory  evidence  of  the  hands  having 
been  quite  congealed,  as  they  continued  to 
freeze  the  water  in  which  they  were  immersed 
for  half  an  hour  after  they  were  withdrawn 
from  the  cold,  and  yet  both  hands  recovered, 
although  not  without  mutilation. 

We  have  described  above  the  condition  of 
parts  of  the  body  that  have  been  completely 
congealed.  Very  often,  however,  the  conge- 
lation is  not  complete  in  the  rigorous  sense  in 
which  the  term  is  employed  in  physical  science. 
Parts  affected  with  such  incomplete  congela- 

1  Cuvier,  Regne  Animale,  tom.  ii. 

2 Spallanzani,  Opuscles  Physiques,  vol.  i.  chap.  vi. 

3 Lectures  on  Inflammation,  p.  G29.  (We  give  this 
fact  on  the  authority  of  Thomson,  and  not  of  Spal- 
lanzani, who  is  quoted  by  Thomson  himself,  because 
the  experiments  of  Spallanzani,  as  we  understand  them, 
relate  to  the  freezing  of  the  entire  animal,  and  not  of 
single  parts  of  it.) 
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tions  have  their  vitality  more  or  less  impaired. 
They  are  observed  to  be  unusually  pale  and 
somewhat  shrunk  in  volume.  They  feel  stiff, 
or  rather,  to  speak  more  correctly,  the  parts 
in  their  immediate  neighbourhood  feel  stiff, 
for  the  parts  themselves  are  no  longer  felt  as 
objects  of  conciousness,  and  are  incapable  of 
transmitting  any  external  impressions  to  the 
brain.  So  little  uneasiness  do  these  congela- 
tions occasion,  that  the  person  affected  is  very 
often  not  aware  of  their  existence  until  they 
are  fortunately  discovered  and  pointed  out  to 
him  by  others,  so  as  to  enable  him  to  adopt  the 
very  simple  means  necessary  for  recovery.  A 
fact  in  some  degree  analogous  has  been  men- 
tioned by  Larrey  and  other  observers.  Sol- 
diers exposed  to  severe  cold  during  a winter 
campaign,  never  apply  for  the  assistance  of  the 
surgeon  while  the  intensity  of  the  cold  con- 
tinues, but  as  soon  as  a thaw  takes  place, 
they  present  themselves  in  great  numbers  to 
be  treated  for  their  frost-bites1.  One  reason 
of  this  is,  that,  so  long  as  the  cold  continues, 
the  congealed  parts  remain  in  a state  of  torpor  ; 
and  it  is  only  when  an  elevation  of  tempera- 
ture brings  on  re-action,  that  pain  or  other 
uneasiness  is  felt  to  induce  the  soldiers  to  apply 
for  relief.  There  is,  however,  still  another  rea- 
son to  be  assigned,  viz.  that  on  the  occurrence 
of  a thaw,  although  the  cold  as  measured  by  the 
thermometer  is  less  intense,  yet  as  measured 
by  our  feelings  it  is,  according  to  universal  ob- 
servation, greater  than  before,  and  produces 
a greater  refrigeratory  effect  upon  the  body. 
This  is  owing  to  the  cold  being  now  accom- 
panied with  moisture,  which  gives  both  to  the 
air  and  to  the  half-melted  snow  a greater  con- 
ducting power,  and  by  soaking  into  our  shoes 
and  other  coverings  render  them  less  efficient 
in  retaining  the  heat  of  the  body. 

We  shall  hereafter  point  out  the  very' close 
analogy  which  subsists  between  the  pheno- 
mena of  burns  and  those  of  the  secondary 
stage  of  congelation.  In  the  meantime  we 
may  remark,  that  there  is  no  condition  of 
burned  parts  at  all  corresponding  to  the  pri- 
mary stage  of  congelation.  The  moment  a 
part  is  burned,  that  moment  symptoms  of  re- 
action manifest  themselves,  unless  indeed  the 
heat  applied  has  been  so  violent  as  at  once  to 
destroy  the  vitality  of  the  burned  part ; but 
we  never  observe  from  the  action  of  a burn- 
ing heat  any  state  of  suspended  vitality  such 
as  we  have  described  as  resulting  from  the 
action  of  cold. 

Secondary  stage  of  Congelation,  or  stage  of 
Reaction. 

The  state  of  torpor,  which  we  have  described 
as  induced  by  the  local  action  of  cold,  and 
constituting  what  we  have  named  the  primary 
stage  of  congelation,  is  frequently  succeeded 
by  a stage  of  reaction,  in  which  the  vital  func- 
tions of  the  part  congealed  pass  from  a state  of 
inactivity  to  the  opposite  state  of  violent  over- 
action or  inflammation.  To  induce  the  stage 

1 Larrev,  tom.  iii.  pp.  Gl, 62. 
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of  reaction  an  elevation  of  temperature  is  ab- 
solutely necessary ; and  it  may  be  induced  whe- 
ther the  heat  is  applied  generally  to  the  body 
or  more  immediately  to  the  frost-bitten  parts. 
There  is  no  fact  in  practical  medicine  better 
ascertained  than  that  the  degree  of  inflamma- 
tory reaction  which  follows  the  state  of  torpor 
in  a part  that  has  been  exposed  to  cold,  de- 
pends altogether,  or,  at  least,  chiefly,  upon  the 
subsequent  application  of  heat.  All  observers 
agree  in  proclaiming  the  extreme  danger  in 
all  such  accidents  of  a rapid  transition  from 
cold  to  heat.  If  a person  has  had  any  part  of 
his  body  congealed  or  benumbed,  and  there- 
upon goes  immediately  into  a warm  room,  or 
exposes  himself  to  the  heat  of  an  open  fire,  it 
is  quite  certain  that  the  frost-bitten  part  will 
either  be  at  once  struck  with  mortification,  or 
will  be  affected  with  inflammation  and  all  its 
train  of  consequences.  Another  person  again, 
exposed  to  a like  degree  of  cold  with  the  for- 
mer, will  escape  all  bad  consequences,  merely 
by  avoiding  external  heat,  keeping  himself  in 
a cold  apartment,  and  having  the  congealed 
parts  rubbed  with  snow,  or  immersed  in  iced 
water,  till  their  sensibility  and  flexibility  are 
restored.  Such  observations  naturally  lead  to 
the  conclusion,  that  the  affections  which  we 
name  frost-bites  are  less  the  effect  of  the 
action  of  cold  than  of  the  subsequent  action  of 
heat.  Larrey  expressly  states  it  as  his  opinion, 
that  cold  is  to  be  considered  as  merely  the 
pre-disposing  cause  of  such  affections,  and  that 
the  exciting  cause  is  heat  suddenly  applied  to 
parts  in  a state  of  torporfrom  cold.  We  consi- 
der this  reasoning  perfectly  correct,  in  so  far  as 
the  great  majority  of  frost-bites  are  concerned ; 
but  we  shall  hereafter  point  out  certain  cases 
to  which  it  does  not  apply,  as  the  reaction  in 
the  cases  to  which  we  allude  succeeds  imme- 
diately to  the  application  of  cold  without  any 
intervening  torpor  or  subsequent  application 
of  heat. 

Of  the  prominent  symptoms  which  mark 
the  secondary  stage  of  congelation,  we  cannot 
give  a more  correct  general  idea  than  by  in- 
serting here  the  following  history  of  a case 
narrated  by  Mr.  Edw'ards,  surgeon  to  the 
Hecla  during  Captain  Parry’s  first  voyage  to 
discover  a north-west  passage  from  the  Atlan- 
tic to  the  Pacific  ocean  : — 

“ A servant  of  Captain  Sabine,  in  endea- 
vouring to  extinguish  a fire  which  had  acci- 
dentally broken  out,  exposed  his  hands  in  the 
first  instance  to  the  operation  of  considerable 
heat ; he  afterwards  remained  in  the  open  air 
in  much  distress  of  mind  at  having  been  in 
some  measure  the  involuntary  cause  of  the 
accident,  and  was  almost  unconscious  of  the 
effects  of  a temperature  of  43°  to  44°  below 
zero  upon  his  naked  hands.  He  was  at  length 
noticed  in  this  situation,  and  sent  on  board. 
His  hands  presented  a strange  appearance ; 
they  were  perfectly  hard,  inflexible,  colourless, 
possessing  a degree  of  translucency,  exhibiting 
more  the  external  characters  of  pieces  of 
sculptured  marble  than  those  of  animated  mat- 
ter. Thev  were  immediately  plunged  in  the 
10 


cold  bath,  where  they  continued  upwards  of 
two  hours  before  their  flexibility  was  com- 
pletely recovered  ; the  abstraction  of  heat 
had  been  so  great  that  the  water  in  contact 
with  the  fingers  congealed  upon  them,  even 
half  an  hour  after  they  had  been  immersed. 
During  the  cold  application  a considerable 
degree  of  reaction  took  place,  attended  by 
acute  pain,  from  which  the  patient  became  so 
faint  and  exhausted  as  to  necessitate  his  being 
conveyed  to  bed.  In  less  than  three  hours 
very  active  inflammation  had  supervened,  ex- 
tending high  up  the  arm,  and  soon  afterwards 
each  hand,  from  the  wrist  downward,  was  en- 
closed in  a bladder,  containing  upwards  of  a 
pint  of  a viscid  serous  fluid.  There  were, 
however,  three  of  the  fingers  of  one  hand  and 
two  of  the  other  in  which  the  vesication  did 
not  form  ; they  continued  cold  and  perfectly 
insensible,  and  whilst  arterial  action  was 
powerful  as  far  as  the  first  joints  of  these  fin- 
gers, the  vessels  of  their  extremities  were  in  a 
perfect  state  of  collapsion.  During  the  em- 
ployment of  antiphlogistic  remedies  to  reduce 
the  inflammatory  symptoms,  various  stimuli 
■were  used  ineffectually  to  restore  animation 
to  the  fingers ; when  the  inflammation  began 
to  subside  a separation  took  place  between  the 
dead  and  the  living  parts,  and  eventually  the 
amputation  of  them  became  necessary.” 

This  case  is  not  only  important  as  exhibiting 
a faithful  picture  of  the  principal  phenomena 
which  mark  the  second  stage  of  congelation, 
but  likeM-ise  as  affording  an  example  of  the 
resuscitation  and  ultimate  recovery  of  parts  of 
the  human  body  which  had  been  completely 
frozen,  for  that  the  greater  part  of  both  hands, 
and  more  especially  the  fingers,  were  actually 
frozen,  does  not  appear  to  us  to  admit  of 
doubt.  The  case  is  still  farther  remarkable 
as  showing  that  very  violent  reaction  may  en- 
sue, notwithstanding  the  most  judicious  treat- 
ment of  the  congealed  part,  in  the  primary 
stage,  and  as  constituting  therefore  an  excep- 
tion to  the  principles  which  have  been  stated 
above,  to  apply  to  the  great  majority  of  cases 
of  congelation,  in  which  an  immunity  from 
subsequent  bad  consequences  is  the  fruit  of 
judicious  treatment  ot  the  congealed  parts, 
and  the  degree  in  which  secondary  symptoms 
occur  is  in  proportion  to  the  mismanagement 
in  exposing  them  to  heat.  The  peculiarity 
here  indicated  we  shall  afterwards  endeavour 
to  show  to  be  owing  to  the  sudden  action  of 
intense  cold. 

It  M’ill  be  remarked  that  the  symptoms  de- 
scribed above,  as  characterizing  the  secondary 
stage  of  congelation,  present  a striking  analogy 
with  the  phenomena  of  burns.  In  both  wre 
observe  inflammation,  effusion,  vesication,  ul- 
ceration, gangrene,  and  mortification.  These 
symptoms,  hoM'ever,  in  cases  of  burn,  occur 
immediately  after  the  application  of  the  excit- 
ing cause  without  any  intervening  period  of 
vascular  inactivity.  In  cases  of  congelation 
on  the  other  hand,  there  is  almost  invariably 
a stage  of  torpor  of  greater  or  less  duration, 
which  precedes  the  symptoms  of  increased 
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vascular  action.  Another  difference  is,  that 
we  never  have,  as  an  effect  of  cold,  the  com- 
plete disorganization  which  we  often  see  pro- 
duced by  intense  heat,  which  chars  the  soft 
tissues  of  the  body,  or  resolves  them  into  their 
gaseous  elements.  With  these  differences  it 
may  be  affirmed  without  any  paradox  that  the 
local  effects  of  intense  heat  and  of  intense  cold 
acting  upon  the  human  body,  are  the  very 
same. 

In  the  simplest  cases  of  injury  from  cold  the 
stage  of  torpor  is  succeeded  by  a sensation  of 
pricking  and  tingling  in  the  affected  part, 
which  soon  becomes  accompanied  with  shoot- 
ing pain,  tumefaction,  throbbing,  and  obscure 
redness.  In  more  severe  cases  the  skin  ac- 
quires the  permanent  red  colour  of  inflamma- 
tion ; serum  is  effused  from  its  surface,  and 
the  cuticle  is  elevated  in  vesications.  If  the 
vesications  contain  a limpid  fluid,  there  is  less 
danger  to  be  apprehended  than  when  the  fluid 
is  dark-coloured  and  sanguinolent.  In  cases 
of  the  latter  description  the  inflammation  very 
often  terminates  in  gangrene  and  mortification. 
It  sometimes  happens  that  the  mortification  is 
confined  to  the  skin,  which  always  suffers  more 
from  cold  than  the  deep-seated  parts.  Thus 
the  greater  part  of  the  skin  covering  the  foot 
has  been  observed  to  slough  away,  leaving  the 
parts  underneath  in  the  full  possession  of  their 
vitality.  In  cases  of  more  severe  injury  the 
sphacelation  is  not  confined  to  the  integu- 
ments, but  pervades  the  whole  tissues  of  the 
limb.  Extensive  ulceration  often  occurs  in 
the  seat  of  the  vesications,  or  in  the  parts 
from  which  the  sloughs  have  been  discharged. 
The  only  other  symptom  which  remains  to  be 
described,  is  one  which  occurs  only  in  the 
worst  cases,  and  which  is  not  like  those 
hitherto  mentioned,  dependent  on  an  over- 
excited state  of  the  vascular  system.  On  the 
contrary,  it  depends  on  no  reaction  ever  taking 
place  in  the  congealed  part,  which  is  struck 
primarily  with  mortification,  passing  at  once 
from  the  state  of  suspended  animation  to  that 
of  actual  death.  In  the  treatment  of  con- 
gealed parts  it  is  always  considered  a good 
sign  when  pain  and  throbbing  begin  to  be  felt 
in  them,  and  always  on  the  contrary,  a very 
bad  sign  when  no  sensation  of  pain  or  other 
uneasiness  is  perceived.  In  the  latter  circum- 
stances it  is  to  be  apprehended  that  the  con- 
gealed part  has  been  struck  with  primary  mor- 
tification, in  which  case  the  functions  of  the 
nervous  and  vascular  systems,  which  the  cold 
had  suspended,  never  return,  and  the  part  in 
consequence  continues  devoid  of  all  sensation 
and  vital  action,  while  the  parts  in  the  imme- 
diate neighbourhood  are  in  a state  of  violent 
inflammation. 

In  certain  cases  of  comparatively  rare  oc- 
currence, the  symptoms  of  re-action  induced 
by  cold  occur  immediately  upon  the  applica- 
tion of  the  exciting  cause,  without  the  inter- 
vention of  any  primary  stage  of  torpor.  Such 
for  instance,  are  the  effects  of  applying  to  the 
unprotected  skin  a solid  body  at  a very  low 
temperature,  and  more  especially  a metal  or 


other  substance  possessing  in  an  eminent  de- 
gree the  power  of  conducting  heat.  At  the 
moment  of  contact  a severe  burning  pain  is 
felt,  and  an  immediate  reaction  ensues,  the 
skin  being  blistered  just  as  from  scalding 
with  boiling  water.  Captain  Parry,  during 
his  residence  in  the  neighbourhood  of  Melville 
Island,  observed  this  effect  to  take  place  when 
the  thermometer  stood  at  — 24°  of  Fahren- 
heit’s thermometer,  and  it  must  of  course  have 
been  much  more  remarkable  when  the  tem- 
perature afterwards  fell  to  — 55°.  “ It  nowr,” 
says  Captain  Parry,  “ became  rather  a painful 
experiment  to  touch  any  metallic  substance 
in  the  open  air  with  the  naked  hand.  The 
feeling  produced  by  it  exactly  resembling  that 
occasioned  by  the  opposite  extreme  of  intense 
heat,  and  taking  off  the  skin  from  the  part 
affected.”  (Parry’s  Voyages,  vol.  i.  p.  212.)  In 
the  same  manner  the  French  Academicians 
relate  that  during  their  winter  residence  at 
Tornea  in  Sweden,  the  application  of  a glass 
to  the  lips  in  the  act  of  drinking  always 
brought  away  blood,  owing  to  the  sudden 
cold  taking  off  the  skin. 

In  our  own  country  the  temperature  of  solid 
bodies  never  sinks  so  low  from  the  mere  in- 
fluence of  atmospheric  cold  as  to  produce  the 
irritant  effects  just  described  ; but  we  can  pro- 
duce by  artificial  means  a still  greater  degree 
of  cold  than  was  observed  by  Captain  Parry. 
The  effects  upon  the  tissues  of  living  animals 
of  the  most  intense  cold  w hich  our  frigorific 
mixtures  can  produce,  have  not  been  investi- 
gated, but  we  are  pretty  well  acquainted  with 
the  effects  of  frozen  mercury,  which  must  have 
at  least  a degree  of  cold  equal  to  — 39°  F. 
the  temperature  at  which  mercury  congeals. 
On  laying  hold  of  the  frozen  mass  a sensation 
of  burning  is  immediately  produced,  and  we 
are  instantly  compelled  to  toss  the  metal  from 
one  hand  to  the  other,  with  the  very  same 
gesticulations  as  if  we  were  handling  a red- 
hot  ember.  Pellitan,  by  allowing  the  mercury 
to  remain  too  long  upon  the  same  part  of  his 
hand,  had  an  intolerable  sense  of  burning  pro- 
duced, followed  by  inflammation.  Last  winter 
we  proposed  to  avail  ourselves  of  the  local 
effects  of  cold,  by  employing  it  as  a therapeutic 
agent,  and  had  given  the  necessary  directions 
for  applying  frozen  mercury  as  a counter- 
irritant  in  a case  of  diseased  hip-joint,  at  that 
time  under  treatment  in  the  Glasgow  In- 
firmary, but  a sudden  thaw  prevented  the 
experiment.  Taking  advantage  of  a few  very 
cold  days,  attended  w’ith  a fall  of  snow,  which 
occurred  at  the  end  of  October  (1836),  we 
had  the  experiment  made  upon  a patient, 
likewise  affected  with  morbus  coxarius,  and 
under  the  care  of  one  of  our  colleagues  who 
politely  consented  to  the  trial.  Instead  of 
using  mercury,  which  would  have  been  incon- 
venient from  its  melting  during  the  operation, 
we  employed  a cylinder  of  iron,  about  eight 
inches  in  length  and  an  inch  and  a half  in  dia- 
meter. This  cylinder  was  in  the  first  place 
cooled  down  to  zero  of  Fahrenheit,  by  bury- 
ing it  in  a mixture  of  salt  and  snow,  and  it  was 
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then  transferred  to  a mixture  of  snow  and 
muriate  of  lime,  which,  before  being  mixed, 
had  been  cooled  by  means  of  another  frigorific 
mixture  in  which  the  thermometer  indicated 
a cold  of  — 10°  F.  When  the  cylinder  had 
been  kept  in  the  cold  a sufficient  time,  a towel 
was  wrapped  round  one  end  of  it,  and  the 
other  applied  to  the  diseased  hip,  immediately 
behind  the  great  trochanter.  On  removing 
it,  after  it  had  been  applied  some  minutes,  the 
skin  presented  a very  extraordinary  aspect. 
It  had  lost  all  trace  of  redness,  and  had  very 
much  the  colour  of  white  wax,  and  as  it  bore 
a circular  impress,  it  seemed  as  if  the  iron  had 
been  employed  to  stamp  its  figure  upon  the 
substance  just  mentioned.  The  white  part 
was  intensely  cold,  hard,  and  rigid,  so  that  no 
doubt  remained  on  the  minds  of  those  who 
examined  it,  that  the  superficial  tissues  were 
actually  congealed.  These  appearances  speed- 
ily passed  away,  and  the  part  became  affected 
with  inflammation,  and  more  painful  than  dur- 
ing the  application  of  the  iron.  The  inflam- 
mation excited  was  only  slight,  but  next  day 
the  pain  of  the  joint  was  nearly  gone,  and  in 
eight  days  the  lad  was  dismissed  cured,  no 
other  application  than  a blister  having  been 
employed.  Several  of  the  gentlemen  who 
witnessed  the  experiment  afterwards  applied 
the  iron  to  their  hands.  No  pain  was  at  first 
excited,  but  a burning  sensation  came  on  gra- 
dually, and  in  a very  short  time  became  so 
severe  that  the  hand  was  suddenly  withdrawn. 
It  is  clear  from  the  preceding  account  that 
the  iron  had  not  been  cooled  low  enough  to 
cause  immediate  vesication,  and  that  the  effect 
produced  was  due  to  the  iron  being  kept 
sometime  applied,  and  thus  gradually  abstract- 
ing the  heat  and  causing  congelation.  In  em- 
ploying cold,  therefore,  as  a therapeutic  agent, 
it  may  be  applied  either  in  a state  of  great 
intensity,  when  it  will  cause  immediate  vesica- 
tion, or  in  a less  intense  state,  when  it  must 
be  kept  longer  applied,  and  will  cause  conge- 
lation of  the  tissues  in  the  neighbourhood, 
and  to  form  an  eschar  the  cold  must  be  fol- 
lowed up  without  a moment’s  delay  by  a 
warm  poultice. 

We  have  still  to  advert  to  the  more  slight 
affections,  commonly  known  by  the  name  of 
chilblains.  These  are  characterized  by  symp- 
toms perfectly  analogous  to  those  described 
above,  as  accompanying  the  stage  of  re-action, 
but  of  a less  severe  kind.  The  sudden  and 
frequent  transition  from  the  extremes  of  heat 
and  cold  is  the  principal  cause  of  chilblains, 
and  the  hands  and  feet  are  the  usual  seat  in 
which  they  occur.  Washerwomen  and  other 
persons  following  employments  in  which  sud- 
den alternations  of  heat  and  cold  are  unavoid- 
able, are  peculiarly  liable  to  chilblains,  and 
some  individuals  appear  subject  to  them  from 
a constitutional  susceptibility  of  the  skin  to 
the  influence  of  temperature.  The  affected 
parts  are  swollen,  and  have  a livid  red  or  pur- 
ple colour,  with  a sense  of  itching  heat  and 
tingling,  and  occasionally  shooting  pains.  The 
inflammation  is  of  the  chronic  kind,  often 


lasting  many  weeks,  and  sometimes  a succes- 
sion of  chilblains  occurs  in  different  situations 
during  the  whole  cold  season.  The  cuticle 
often  exfoliates,  and  in  more  severe  cases  the 
inflamed  surface  becomes  chapped,  and  the 
chaps  degenerate  into  indolent  ulcers  with  an 
ichorous  discharge,  and  little  tendency  to 
granulate  or  cicatrize.  In  the  most  severe 
cases  of  all,  sloughing  takes  place,  and  the  de- 
tachment of  the  sloughs  is  followed  by  ulcers 
of  a similar  character. 

III.  MODE  OF  ACTION  OF  COLD. 

To  explain  fully  the  influence  which  cold 
exerts  over  the  human  body,  it  would  require 
to  be  considered  under  two  points  of  view.  It 
ought,  in  the  first  place,  to  be  considered  as 
one  of  the  physical  influences  which  give  to 
the  climate  of  cold  countries  its  peculiar  cha- 
racter, and  which,  by  being  in  habitual  opera- 
tion upon  the  inhabitants  of  those  countries 
during  successive  generations,  stamps  a pecu- 
liar modification  both  upon  their  physical  de- 
velopment, and  upon  their  moral  and  intellec- 
tual condition.  In  this  point  of  view,  the 
action  of  cold  has  engaged  much  attention, 
and  is  alike  interesting  to  the  philosopher  and 
to  the  physiologist.  In  the  second  point  of 
view,  the  action  of  cold  is  interesting  only  to 
the  physiologist,  the  subject  of  investigation 
being  the  immediate  effects  which  a low  tem- 
perature produces  upon  the  whole  body  and 
upon  any  part  of  the  body  exposed  to  its  in- 
fluence. It  is  under  this  latter  point  of  view 
that  we  propose  here  very  briefly  to  consider 
the  mode  of  action  of  cold,  avoiding  all  vague 
speculations  as  foreign  to  the  object  of  a prac- 
tical work,  and  having  for  our  sole  object  to 
refer  the  numerous  phenomena  described 
above  as  arising  from  cold  to  a few  general 
principles  which  may  render  them  more  easily 
understood. 

Cold  has  been  regarded  by  some  writers  as 
a stimulant,  and  by  others  as  a sedative.  To 
us  it  appears  that  the  whole  effects  of  cold 
cannot  be  referred  to  a single  mode  of  action, 
and  we  shall  endeavour  to  show  that  cold  acts 
differently,  according  to  the  mode  in  which  it 
is  applied  ; that  when  applied  suddenly,  so  as 
to  cause  a very  rapid  subduction  of  heat,  it 
acts  as  a stimulant  or  irritant,  and  that  when 
it  is  gradually  applied,  so  as  to  cause  a slow 
subduction  of  heat,  it  acts  as  a sedative. 

The  most  powerful  means  which  we  possess 
of  causing  a rapid  subduction  of  heat  from  any 
part  of  the  body,  is  by  the  application  to  it  of 
a very  cold  metallic  substance.  We  have  de- 
scribed above  minutely  the  effects  produced 
upon  the  sensation  and  vascular  action  of  the 
part  to  which  this  application  is  made,  and  the 
conclusion  which  must  be  drawn,  is  that  the 
sudden  action  of  intense  cold  is  immediately 
and  unequivocally  irritant.  The  irritation 
excited  by  cold  diminishes  as  the  cold  is  less 
intense.  It  also  diminishes  according  as  it  is 
applied  through  a medium,  of  which  the  power 
of  conducting  heat  is  less  perfect.  Thus  a 
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bit  of  wood  or  fur  is  less  irritant  than  a metal- 
lic body,  although  not  less  cold.  In  the  same 
manner  gaseous  substances,  like  atmospheric 
air  are  less  irritant  than  solids,  but  there  is 
still  reason  to  think  that  an  intensely  cold  air 
may  excite  a direct  irritant  action  in  a part 
suddenly  uncovered  and  exposed  to  its  influ- 
ence. Where  the  cold  is  not  sufficiently  in- 
tense to  cause  inflammation,  it  will  still,  when 
suddenly  applied  cause  an  increased  vascular 
action,  not  incompatible  with  health.  Of  this 
we  have  examples  in  the  redness,  and  throb- 
bing of  the  hands  after  rubbing  them  with 
snow,  or  immersing  them  in  ice-cold  water, 
and  in  the  general  glow  of  heat  diffused  over 
the  body  after  the  shock  of  the  plunge-bath. 
It  is  not  improbable  that  in  these  and  all  simi- 
lar cases  in  which  there  is  a very  sudden 
abstraction  of  heat,  the  immediate  actions 
which  ensue,  ought  not  to  be  referred  to  the 
diminution  of  temperature,  but  to  the  power- 
ful, and  often  highly  painful  impression  pro- 
duced upon  the  animal  sensibility.  In  pro- 
portion to  the  degree  of  this  impression  on 
the  animal  sensibility,  is  the  degree  of  re- 
action excited  by  cold  ; if  the  impression  be 
gently  excitant,  cold  acts  as  a stimulant,  caus- 
ing merely  a re-action  not  incompatible  with 
health  ; if,  again,  the  impression  amount  to 
pain,  cold  acts  as  an  irritant,  exciting  the  mor- 
bid action  of  inflammation. 

When  we  compare  the  local  action  of  cold 
which  we  have  just  described,  with  the  local 
action  of  heat,  we  cannot  fail  to  perceive  that 
they  are  perfectly  similar.  Intense  cold  sud- 
denly and  rapidly  applied,  causes  a burning 
sensation,  immediately  followed  by  inflamma- 
tion ; in  the  very  same  manner  the  heat  of 
boiling-water  or  any  other  degree  of  heat, 
not  so  violent  as  to  disorganize  the  animal 
tissues,  causes  a sensation  of  burning,  immedi- 
ately followed  by  inflammation.  The  conclu- 
sion is  inevitable,  that  the  very  rapid  abstrac- 
tion of  beat,  and  the  very  rapid  communica- 
tion of  it,  as  they  produce  the  very  same 
effects,  must  be  held  to  exert  the  same  kind 
of  local  action  upon  the  body.  Neither  is 
there  any  good  reason  for  regarding  this  con- 
clusion as  paradoxical,  derived  from  the  oppo- 
site nature  of  heat  and  cold.  The  same  mode 
of  reasoning  would  lead  us  to  conclude,  be- 
cause oil  of  vitriol  is  an  acid,  and  caustic 
potash  an  alkali,  that,  therefore,  these  sub- 
stances as  they  are  opposed  in  chemical 
nature,  should  be  opposed  also  in  their  local 
action  on  the  living  tissues  of  the  body. 
Experience,  however,  shows  us  that  oil  of 
vitriol  and  potash,  notwithstanding  the  oppo- 
sition in  their  chemical  nature,  exert  the  same 
local  action  on  the  body  as  irritants  and  caus- 
tics, and  so  also  experience  shows  that  heat 
and  cold,  notwithstanding  the  opposition  in 
their  physical  nature,  exert  a local  irritant 
action  on  the  body  which  is  the  same  in  kind, 
and  different  only  in  degree. 

When  cold  is  not  applied  suddenly,  but 
gradually,  and  for  a length  of  time,  the  effects 
which  it  produces  arc  very  different  from 


those  described  above.  From  the  heat  of  the 
body  being  abstracted  very  gradually,  the  sen- 
sation produced  is  not  sufficiently  intense  to 
prove  irritant,  and  no  re-action  therefore  im- 
mediately follows.  But  from  the  length  of 
time  during  which  the  cold  is  applied,  it  is 
no  longer  confined  in  its  effects  to  the  super- 
ficies, but  pervades  the  whole  thickness  of  the 
part,  gradually  abstracting  the  vital  heat. 
The  effect  of  this  gradual  abstraction  of  heat 
is  gradually  to  diminish  vascular  action,  till  at 
length  the  action  of  the  vessels,  and  all  the  other 
functions  of  life  are  completely  arrested,  and 
if  the  cold  be  still  longer  continued  complete 
congelation  ensues.  Cold,  thus  employed, 
instead  of  being  stimulant  or  irritant,  is  of  all 
physiological  agents  with  which  we  are  ac- 
quainted, that  which  in  the  most  strict  pro- 
priety of  language  merits  the  appellation  of  a 
sedative.  Its  sedative  effects  are  most  con- 
spicuous when  applied  locally  to  single  parts, 
but  it  exerts  a similar  sedative  action  upon  the 
whole  body. 

When  the  gradual  abstraction  of  the  heat 
of  any  part  of  the  body  has  been  carried  so  far 
as  to  suspend  completely  all  the  functions  of 
life,  it  is  nevertheless  perfectly  ascertained 
that  the  vitality  of  the  part  may  by  judicious 
management  be  completely  restored,  and  no 
serious  consequences  ensue.  The  violent  re- 
action which  so  often  takes  place  in  such  cases 
ought  not,  therefore,  to  be  ascribed  to  cold, 
since  it  never  takes  place  without  the  subse- 
quent application  of  heat.  We  have  already 
quoted  the  observation  of  Larrey,  that  cold 
is  merely  the  predisposing  cause  of  frost-bites, 
and  that  heat  subsequently  applied  is  the  ex- 
citing cause.  This  observation  is  strictly  cor- 
rect with  respect  to  cold  applied  in  a gradual 
way,  and  it  is  by  cold  so  applied  that  the  great 
majority  of  frost-bites  are  produced. 

The  effect  of  heat  in  causing  inflammation 
and  mortification  in  parts  that  have  been 
congealed,  or  benumbed  by  cold,  has  been 
variously  explained.  The  difficulty  is  to  un- 
derstand why  a slight  degree  of  heat  should 
produce  such  formidable  effects.  Some  phy- 
siologists have  contented  themselves  with 
saying,  that  in  the  debilitated  state  of  the  part 
a slight  degree  of  the  stimulus  of  heat  will  pro- 
duce as  much  effect,  as  would  require  a very 
intense  heat  in  the  ordinary  state  of  vigor. 
This  explanation,  however,  is  perhaps  more 
specious  than  satisfactory.  Most  probably  the 
effects  of  heat  are  to  be  referred  partly  to  an 
action  exerted  on  the  general  system,  and 
partly  to  a peculiar  action  exerted  on  the 
congealed  part.  The  effect  of  heat  on  the 
general  system  consists  in  restoring  the  vigour 
of  the  circulation  ; now  it  will  easily  be  con- 
ceived if  the  vigour  of  the  circulation  be 
restored,  and  the  blood  impelled  forcibly  info 
a congealed  part,  while  its  vessels  are  still  in 
an  impervious  state,  that  congestion,  disor- 
ganization and  mortification  must  be  very 
likely  to  ensue.  Still  farther,  cold  applied  to 
the  congealed  part  itself  produces  an  effect 
upon  its  tissues,  rendering  them  prone  to  in- 
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flame  and  mortify.  The  nature  of  this  effect 
we  do  not  understand,  but  probably  it  has 
some  analogy  with  another  effect  of  heat, 
which  has  been  often  quoted  to  illustrate  it. 
In  cold  countries  it  is  well  known,  that  fruit, 
fish,  and  other  organized  substances  liable  to 
putrefaction,  if  they  have  been  congealed  and 
suddenly  heated,  immediately  putrify  ; but  if 
they  be  thawed  gradually,  taking  the  same 
precautions  as  with  respect  to  frost-bitten 
parts,  they  keep  fresh,  just  as  if  they  had  never 
been  frozen.  It  is  at  least  not  improbable  that 
the  same  effect  of  heat  upon  congealed  orga- 
nized substances,  which,  if  they  are  dead,  ren- 
ders them  prone  to  putrefaction,  may,  if  they 
are  living,  render  them  prone  to  inflammation 
and  mortification. 

From  what  hasbeensaid.it  appears  that  the 
inflammatory  affections  resulting  from  cold  are, 
in  certain  cases,  produced  immediately  by  the 
irritant  action  of  sudden  and  intense  cold,  but 
that  in  the  great  majority  of  cases,  they  are  pro- 
duced, not  immediately  by  the  cold  but  by  the 
subsequent  application  of  heat.  It  only  re- 
mains to  remark  that  there  are  certain  cases 
of  a mixed  nature,  in  which  both  causes  may 
conspire  to  produce  inflammation.  In  such 
cases  the  imprudent  application  of  heat  may 
greatly  aggravate  the  inflammatory  symptoms, 
but  no  prudence  can  avert  such  a degree  of 
inflammation,  as  is  the  effect  of  the  direct 
irritant  action  of  the  cold.  This  it  is  impor- 
tant for  the  practitioner  to  bear  in  mind,  that 
he  may  not  reproach  himself  without  cause  on 
the  occasional  failure  of  his  best  directed  en- 
deavours to  keep  down  inflammation.  The 
case  of  Captain  Sabine’s  servant  quoted  above 
was  of  this  mixed  kind.  His  hands  had  been 
suddenly  exposed  to  a cold  of  — 43°  Fahren- 
heit, sufficient  to  cause  immediate  inflamma- 
tion, but  the  continued  application  of  cold  by 
suspending  the  vital  functions  of  the  parts 
prevented  all  manifestations  of  reaction  ; no 
sooner,  however,  was  the  vitality  of  the  parts 
restored  than  inflammation  came  on,  not- 
withstanding the  precautions  employed  to 
prevent  it. 

IV.  TREATMENT. 

U'/,  Preventive  Treatment. — The  preventive 
treatment  which  should  be  employed  by  per- 
sons exposed  to  a great  degree  of  cold,  con- 
sists in  the  use  of  the  proper  means  for  pre- 
venting the  subtraction  of  the  heat  of  the 
body,  and  for  entertaining  in  a vigorous  con- 
dition the  functions  concerned  in  the  produc- 
tion of  animal  heat.  For  the  first  of  these 
purposes  the  body  ought  to  be  protected  by 
flannels,  furs,  and  other  articles  of  clothing 
which  arc  bad  conductors  of  caloric,  and  have 
been  ascertained  by  experience  to  be  the  best 
defence  from  the  cold.  Of  the  means  of 
accomplishing  the  second  purpose,  a full  nutri- 
tious diet  with  a considerable  proportion  of 
animal  food  is  the  most  important.  If  wine 
or  any  other  stimulants  be  employed,  they 
should  be  taken  merely  as  cordials  to  assist 
digestion,  and  always  in  great  moderation,  for 


if  they  are  taken  in  excess,  so  as  to  cause  vas- 
cular excitement,  a state  of  collapse  succeeds, 
which  has  been  found  by  experience  to  be 
in  the  highest  degree  injurious  to  persons  ex- 
posed to  severe  cold.  Drowsiness  is  another 
effect  of  the  imprudent  indulgence  in  the  use 
of  intoxicating  liquors,  which  is  much  to  be 
dreaded.  Many  of  the  soldiers  that  perished 
during  the  Russian  campaign  never  awoke 
from  the  sleep  that  followed  intoxication. 
Exercise  is  another  most  important  means  of 
keeping  up  the  heat  of  the  body,  and  ward- 
ing oft'  not  congelation  alone,  but  all  the  ail- 
ments that  beset  men  exposed  to  great  cold. 
It  has  often  been  found  highly  useful  for  per- 
sons suffering  from  cold  to  keep  a watch  over 
each  other,  so  as  to  give  timely  notice  of  the 
occurrence  of  frost-bites,  which  as  has  been 
already  remarked  are  frequently  perceived  by 
bv-standers  before  the  individuals  affected  are 
aware  of  their  existence. 

2 d,  Primary  stage  of  Congelation. — The 
great  principle  which  has  been  approved  by 
all  experience  as  answering  best  for  the  treat- 
ment of  parts  in  the  first  stage  of  congelation, 
is  to  bring  them  back  to  their  natural  tem- 
perature in  so  gradual  a manner,  that  while 
we  restore  the  vital  functions  of  the  parts,  we 
do  not  excite  in  them  a dangerous  over-action. 
With  this  view  the  frost-bitten  parts  are  to  be 
rubbed  with  snow  or  immersed  in  cold  water, 
and  if  the  cold  to  which  they  have  been  ex- 
posed has  been  very  great,  the  water  employed 
should  be  first  cooled  down  to  the  freezing 
point  by  the  addition  to  it  of  pounded  ice  or 
snow.  These  means  ought  to  be  continued 
till  the  natural  softness  and  pliability  of  the 
parts,  and  if  possible  also  their  sensibility 
be  restored.  While  we  thus  endeavour 
to  re-establish  the  circulation  in  the  frozen 
parts  with  as  little  over-action  as  possible,  we 
must  be  careful  not  to  allow  our  precautions 
to  be  frustrated  by  the  injudicious  application 
of  the  stimulus  of  heat  in  a general  way,  or 
by  the  more  free  use  of  internal  stimulants 
than  may  be  absolutely  required.  It  ought 
never  to  be  forgotten  that  there  is  such  aeon- 
sent  throughout  the  various  departments  of 
the  arterial  system,  that  we  will  in  vain  endea- 
vour to  keep  down  the  action  of  one  part  if 
we  allow  the  rest  to  become  excited.  The 
practice  of  bringing  persons  in  the  condition 
we  are  now  considering  into  a warm  room,  of 
placing  them  before  a large  fire,  or  of  bath- 
ing or  fomenting  them  with  hot  water,  is 
uniformly  followed  by  the  most  disastrous 
consequences.  On  the  contrary,  the  patient 
ought  to  be  brought  into  an  apartment  of 
which  the  temperature  to  the  feelings  of  the 
by-standers  may  seem  cold,  for  to  him  that 
will  at  first  be  a sufficient  transition  from  the 
inclemency  of  the  external  atmosphere.  In 
this  situation  the  local  applications  recom- 
mended above  ought  to  be  employed,  and  the 
patient  should  not  be  permitted  to  breathe  a 
warmer  air,  till  the  hardness  and  rigidity  of 
the  frost-bitten  parts  have  been  removed. 

In  the  treatment  of  persons  that  have  been 
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found  buried  in  the  snow,  or  otherwise  ex- 
posed to  a severe  and  long-continued  cold,  we 
have  not  only  to  contend  against  the  local 
affections  of  the  limbs  and  other  prominent 
parts,  but  also  against  the  general  sedative  in- 
fluence of  cold.  In  such  cases  the  patient  is 
to  be  stripped  of  his  frozen  raiment,  and  the 
body  carefully  dried.  Heat  should  be  com- 
municated by  friction  with  flannel  cloths,  at 
first  cold  and  gradually  heated,  or  with  the 
naked  hand.  To  stimulate  the  heart  and  re- 
spiratory organs,  spirits,  liquid  ammonia,  or  oil 
of  turpentine  should  be  rubbed  over  the  pit  of 
the  stomach,  and  pungent  fumes  applied  to 
the  nostrils.  As  soon  as  the  patient  is  able  to 
swallow,  a gentle  warm  cordial  ought  to  be 
administered.  We  must  not,  however,  forget 
the  frost-bitten  parts,  but  keep  down  the  cir- 
culation in  them  as  carefully  as  we  excite  it.  in 
the  general  system.  These  parts  are  there- 
fore to  be  rubbed  with  snow,  or  immersed  in 
cold  water.  We  must  also  be  careful  not  to 
restore  such  a degree  of  vigour  to  the  general 
circulation  as  may  be  detrimental  to  the  con- 
gealed parts.  We  must  carefully  balance  be- 
tween the  two  extremes  of  stimulating  too 
much  and  stimulating  too  little.  It  may  be 
affirmed  in  general,  that  the  more  slowly  the 
circulation  and  the  temperature  of  the  body 
are  restored,  the  less  severe  the  subsequent 
local  affections  are  likely  to  prove  ; but  it 
must,  at  the  same  time,  not  be  forgot  that  there 
is  a risk  of  the  patient  never  rallying  from  his 
state  of  torpor.  In  that  case  all  subsequent 
affections  become  but  of  secondary  import- 
ance, and  we  must  employ  whatever  stimuli 
may  be  necessary  to  guard  our  patient  against 
the  more  imminent  danger  which  threatens 
him. 

With  respect  to  those  rare  cases,  in  which 
symptoms  of  general  congelation  show  them- 
selves in  a high  degree  without  any  local  affec- 
tion, as  soon  as  we  have  satisfied  ourselves  of 
the  nature  of  such  cases,  by  a careful  examina- 
tion of  the  parts  usually  affected  with  frost- 
bite, we  are  to  apply  heat  and  other  stimuli, 
as  recommended  above  ; only  we  may  apply 
them  with  much  more  freedom,  as  there  is  no 
danger  of  any  local  injury  being  induced  by 
over-excitement.  There  is  nothing  therefore 
to  forbid  us  from  stretching  the  patient  before 
the  fire,  immersing  the  extremities  in  hot 
water,  or  employing  any  other  of  the  usual 
expedients  for  communicating  heat '. 

3rd,  Inflammation. — When  a frost-bitten  part 
has  passed  through  the  primary  stage  of  con- 
gelation without  having  its  vitality  destroyed, 
a certain  degree  of  reaction  always  takes  place, 
indicated  by  heat  and  throbbing  ; but  if  to 
these  symptoms  arc  joined  a sense  of  burning 
and  shooting  pains,  we  have  reason  to  appre- 
hend the  accession  of  inflammation,  and  our 
endeavours  must  now  be  directed  to  moderate 
and  subdue  the  inflammatory  action,  as  upon 
the  violence  of  that  action  the  issue  of  the 
case  now  entirely  depends.  The  application 
of  cold  which  in  the  primary  stage  was  in- 
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tended  to  prevent  inflammation  will  now  be  of 
use  in  moderating  it.  The  immersion  of  the 
part  in  cold  water  will  therefore  be  usefully 
succeeded  by  the  application  of  a cold  lotion, 
whether  consisting  simply  of  cold  water  or  of 
W'ater  mingled  with  spirits  or  vinegar,  or  hold- 
ing sugar  of  lead  in  solution.  It  is  a very  safe 
rule  to  continue  the  cold  applications  so  long 
as  they  continue  to  be  grateful  to  the  feelings 
of  the  patient ; but  the  moment  they  excite 
chilliness  and  shivering  they  should  be  discon- 
tinued. The  remedies  which  should  be  used 
in  substitution  vary  according  to  the  degree 
of  inflammation  present : if  there  be  mere  red- 
ness of  the  skin,  cotton,  or  the  linimentum 
aquae  calcis  may  be  employed ; and  under  these 
or  any  other  bland  application  a cure  will  rea- 
dily be  effected : if  there  be  vesication,  the 
fluid  contained  in  the  vesicles  should  be  let 
out  by  a small  puncture,  without  removing  the 
cuticle,  which  still  serves  as  a protection  to  the 
irritated  surface  ; if  the  vesicles  be  of  mode- 
rate size,  and  the  fluid  contained  in  them 
pellucid,  the  bland  applications  mentioned 
above  will  suffice  ; but  if,  on  the  other  hand, 
the  vesications  be  larger,  and  more  especially 
if  the  fluid  be  dark-coloured,  and  the  skin 
beneath  with  a livid  tinge,  there  will  then  be 
reason  to  apprehend  sloughing,  and  hot  dress- 
ings, such  as  the  turpentine  liniment,  will  be 
most  advantageously  employed. 

The  general  treatment  ought  to  be  directed 
to  moderate  the  febrile  excitement  by  all 
means  compatible  with  husbanding  the  strength 
of  the  patient.  A mild  nutritious  diet  gene- 
rally constitutes  the  most  important  part  of  it, 
with  laxatives,  saline  diaphoretics,  and  opiates, 
as  circumstances  may  require.  If,  however, 
the  inflammation  be  extensive,  with  a threaten- 
ing of  gangrene,  and  feebleness  of  the  pulse, 
stimulants  must  be  given  at  an  early  period. 

When,  in  consequence  of  the  imprudent  ap- 
plication of  heat  to  a person  labouring  under 
symptoms  of  general  congelation,  the  brain  or 
lungs  suffer  from  the  sudden  reaction,  the 
patient  must  be  immediately  removed  into  a 
cooler  atmosphere ; and  if  the  symptoms  are 
riot  immediately  mitigated,  blood  must  be 
taken  from  the  jugular  vein  in  such  quantity 
as  may  be  deemed  necessary,  but  with  a due 
regard  to  the  enfeebled  condition  of  the 
patient. 

4th,  Mortification. — As  has  been  already 
mentioned,  mortification  takes  place  after  ex- 
posure to  cold,  either  immediately,  the  con- 
gealed part  never  recovering  from  the  direct 
sedative  influence  of  the  cold,  or  not  till  after 
the  accession  of  inflammation,  which,  as  in 
other  instances  where  it  is  violent,  may  termi- 
nate in  the  death  of  the  inflamed  part.  These 
cases  differ  little  from  each  other  in  the  treat- 
ment which  they  demand.  In  both  our  atten- 
tion must  be  directed  not  merely  to  promote 
the  separation  of  the  mortified  part,  but  to 
moderate  the  intense  inflammation  going  on 
in  the  living  parts  immediately  beyond  it. 
Stimulant  dressings,  with  resinous  substances 
and  spirit  of  turpentine,  are  found  to  be  the 
most  useful  applications.  As  the  infiamma- 
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tion  becomes  more  moderate,  and  the  line  of 
separation  between  the  living  and  dead  parts 
more  distinctly  marked,  free  suppuration  comes 
on,  to  promote  which,  by  means  of  stimulating 
poultices  or  of  emollient  poultices,  alternated 
with  hot  applications,  is  found  to  accelerate 
the  detachment  of  the  sloughs.  When  morti- 
fication is  not  confined  to  the  integuments, 
but  has  pervaded  the  whole  thickness  of  a 
limb,  the  unassisted  powers  of  nature  are 
rarely  sufficient  to  effect  a cure,  and  amputa- 
tion becomes  necessary.  Sometimes  indeed, 
when  the  line  of  separation  forms  in  the  im- 
mediate vicinity  of  a joint,  and  the  joint  is  of 
small  size,  as  in  the  fingers  and  toes,  the  patient 
may  be  spared  the  pain  of  a regular  operation, 
and  the  knife  be  employed  merely  to  cut  the 
ligaments  and  facilitate  the  removal  of  the 
dead  parts.  When  again  the  line  of  separa- 
tion takes  place  at  a distance  from  the  articu- 
lating ends  of  the  bones,  or  although  near  a 
joint,  if  that  joint  be  of  large  size,  amputation 
is  indispensably  necessary,  and  it  ought  to 
be  performed  as  soon  as  circumstances  will 
admit. 

The  constitutional  treatment  of  mortifica- 
tion, if  the  circulation  be  in  a vigorous  state, 
should  be  of  the  same  mild  antiphlogistic  kind 
which  we  have  recommended  in  cases  of  in- 
flammation. Very  generally,  however,  and 
more  especially  when  the  mortification  is  ex- 
tensive, the  pulse  is  feeble  and  rapid,  with 
other  symptoms  indicative  of  depression  of  the 
vital  powers.  Wine,  and  other  alcoholic  sti- 
mulants, and  opium  are  our  principal  remedies 
in  such  circumstances.  The  Peruvian  bark 
or  quinine  may  likewise  be  employed,  although 
the  surgeons  of  the  present  day  have  much 
less  faith  in  the  virtues  of  these  medicines  than 
their  predecessors. 

5th,  Ulceration. — The  treatment  of  surfaces 
in  a state  of  ulceration  constitutes  the  most 
tedious  part  of  the  duty  of  the  surgeon,  with 
respect  to  congealed  parts,  as  well  as  with 
respect  to  those  that  have  been  burned,  and 
in  both  cases  the  treatment  is  conducted  on 
the  same  general  principles.  The  superficial 
sores,  which  originate  in  the  bursting  of  vesi- 
cations,  heal  readily  under  any  mild  or  gently 
stimulant  ointment.  The  more  extensive  sores 
which  originate  in  the  detachment  of  sloughs, 
or  which  are  formed  by  the  confluence  of 
smaller  sores  having  different  modes  of  origin, 
are  sometimes  exceedingly  difficult  to  heal. 
They  throw  up  flabby  granulations,  and  show 
no  tendency  to  cicatrize,  while  the  strength 
of  the  patient  is  exhausted  by  the  profuseness 
of  the  discharge.  Resinous  dressings,  red 
precipitate,  sulphate  of  copper,  nitrate  of  silver, 
and  compression  by  means  of  bandages,  are 
among  the  most  useful  means  of  cure ; and 
these  must  be  directed  and  varied  according 
to  the  usual  principles  which  regulate  the 
surgical  treatment  of  ulcers.  Sometimes  a 
sore,  such  as  we  have  described,  occupies  a 
limb  in  its  whole  circumference,  and  nearly 
in  its  whole  length,  although  sores  so  exten- 
sive much  less  frequently  arise  from  congela- 
tions than  from  burns.  In  such  cases,  if  the 


strength  of  the  patient  is  rapidly  sinking,  and 
no  progress  has  been  made  in  the  cicatrization 
of  the  sore,  amputation  of  the  limb  presents 
the  only  chance  of  preserving  life,  and  we 
have,  therefore,  no  hesitation  in  saying  that  it 
ought  to  be  performed.  The  incision  should, 
if  possible,  be  made  in  the  sound  skin  above 
the  sore,  but  if  that  be  impossible  from  want  of 
room  above,  we  do  not  consider  the  circum- 
stance any  insuperable  objection  to  the  opera- 
tion, for  we  have  known  a cure  effected  when 
the  flaps  were  partly  in  a state  of  ulceration, 
and  even  although  the  flaps  should  be  ul- 
cerated all  over,  still  the  wound  inflicted  may 
be  very  trifling  when  compared  with  the  local 
disease  which  the  operation  has  been  the 
means  of  removing. 

6th,  Chilblains. — The  preventive  part  of  the 
treatment  of  chilblains  is  not  the  least  impor- 
tant. Persons  subject  to  them  should  have 
the  parts  most  liable  to  be  affected  properly 
defended  from  the  cold,  and  should  avoid  as 
much  as  possible  all  sudden  alternations  of 
temperature.  On  being  accidentally  chilled 
they  should  beware  of  heating  the  chilled 
parts  at  the  fire;  a much  more  salutary  re- 
action will  be  excited  in  them  by  immersion 
in  cold  water,  and  afterwards  carefully  drying 
and  rubbing  them  till  the  proper  heat  is  re- 
stored. This  practice,  although  somewhat 
repugnant  to  the  feelings,  will  be  found  to  be 
one  of  the  most  effectual  preservatives  against 
chilblains.  Regular  immersion  of  the  hands 
and  feet  in  cold  water,  followed  by  friction, 
will  also  be  found  useful  in  giving  tone  to  the 
superficial  tissues,  and  enabling  them  to  resist 
the  action  of  cold. 

The  inflammation  which  accompanies  chil- 
blains does  not  require  the  depletory  treat- 
ment recommended  in  phlegmonous  affections. 
Stimulant  lotions,  consisting  of  alcohol  or  oil 
of  turpentine,  either  alone  or  holding  resinous 
and  other  acrid  substances  in  solution,  are  the 
best  applications.  When  ulceration  has  taken 
place  the  sores  will  be  found  to  heal  most 
readily  under  stimulant  dressings.  It  ought 
to  be  farther  remarked  that  the  immersion  in 
cold  water,  recommended  above  as  a preven- 
tive, ought  not  to  be  discontinued,  either 
during  the  inflammatory  or  ulcerative  stage  ot 
chilblains,  for  it  does  not  in  any  way  interfere 
with  the  treatment,  but  on  the  contrary  acce- 
lerates the  cure. 

liim.ioG kathy  : — Richter,  Siclierste  griindliclie 
Heilung  alter  Frostbeuleu  und  erfromer  Gleider  ; 2tc 
Aufl.  Pirna,  1804.  Larrey,  Memoirc  sur  la  Gangrene 
sechc  causee  par  lo  Froid,  oil  Gangrene  de  Con- 
gelation; in  Mein,  de  Cliir.  Militaire,  vol.  iii.  p.  GO. 
Lisfranc,  in  Revue  Med.  Feb.  1821,  p.  301. 

(Andrew  Buchanan.') 

CONIUM.  (Kwvuov,  Gr. ; cicuta,  Lat. ; 
cicuta  maggiore,  Ital.  ; ague  grand,  Fr.  ; conio 
manchado.  Span. ; Sckierling,  Ger.)  The  phar- 
macopceial  name  of  the  officinal  hemlock. 

The  classic  celebrity  and  associations  con- 
nected with  the  history  of  conium,  will  ever 
invest  it  with  an  interest  which  no  other  drug 
can  possess.  Linnaeus  and  Lamarck  were  of 
opinion  that  it  was  the  state  poison  of  anti- 
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quity,  by  which  the  criminals  at  the  Areopagus 
of  Athens  were  put  to  death;  and  agree  with 
Plutarch  in  attributing  to  it  the  death  of  So- 
crates and  Phocion. 

Although  conium  had  been  celebrated 
amongst  the  ancients  chiefly  on  account  of  its 
poisonous  properties,  we  learn,  nevertheless, 
from  the  writings  of  Hippocrates  and  Galen, 
that  it  was  employed  as  a medicinal  agent  in 
the  earliest  days  of  medicine.  Our  ancestors 
confined  themselves  principally  to  administer- 
ing it  externally,  as  a soothing  and  resolutive 
remedy  ; but  we  are  informed  by  Saint  Jero- 
my,  in  one  of  his  epistles,  that  the  Egyptian 
priests  were  in  the  habit  of  reducing  them- 
selves to  a state  of  impotency  by  drinking 
daily  small  quantities  of  the  juice  of  hemlock. 
Aretseus  also  mentions  its  power  of  tranquil- 
lizing and  moderating  the  venereal  passions. 

In  the  last  century,  however,  it  was  pre- 
scribed in  Germany,  in  full  doses,  in  cases  of 
impotency  ; and,  in  proof  of  its  efficacy  in 
that  disease,  we  have  the  following  statement, 
by  Bergius,  an  author  of  respectability : — 
“ Impotentiam  virilem  sub  usu  conii  curatam 
observavi,  in  viro  quodam  plusquam  quadrage- 
nario,  qui  omnem  erectionem  penis  perdiderat, 
postinde  tamen  plures  liberas  procreavit.”  The 
same  writer  also  recommends  conium  in  cases 
of  leucorrhcea  and  of  gonorrhoea.  He  says — 
“ In  leucorrhcea  lotiones  ex  infuso  conii  mul- 
turn  levant,  praecipue  si  usus  conii  internus  iis 
jungatur.  Gonorrhoeas  recentes  cum  pilulis 
conii,  et  infuso  insimul  largiter  hausto,  stepis- 
sime  intra  mensem  secure  curavi ; in  gonor- 
rhceis  inveteratis  conium  cum  mercurio  subli- 
mato  conjungo1.” 

The  employment  of  the  officinal  hemlock, 
as  a therapeutic  agent,  had  been  long  aban- 
doned, and  its  name  consigned  to  oblivion, 
when  M.  Reneaulme,  a French  surgeon,  pub- 
lished some  essays  on  its  medicinal  properties, 
and  immediately  afterwards  (in  1700),  Baron 
Stoerck  instituted  those  experiments  with  co- 
nium,  and  certain  other  narcotic  plants,  the  pub- 
lication of  which  attracted,  to  these  remedies 
the  attention  of  all  the  physicians  of  Europe. 
By  experimenting  on  animals  and  on  himself, 
Stoerck  proved  that  conium  might  be  admi- 
nistered internally  without  any  danger,  and  ad- 
vanced the  opinion  resulting  from  his  experi- 
mental investigations, — that,  with  the  assist- 
ance of  this  drug,  many  diseases,  and  even 
those  which  had  been  hitherto  regarded  as 
irremediable,  might  be  radically  cured.  The 
experiments  of  Stoerck  were  repeated  in  Eng- 
land, in  Italy,  and  in  France,  but  with  results 
very  different  to  those  anticipated  ; and  the 
extravagant  opinions  advanced  in  favour  of  the 
specific  nature  of  conium  were,  by  these  im- 
partial investigations,  soon  reduced  to  their 
proper  standard.  It  is  extraordinary  how  men 
of  learning  and  sagacity,  in  every  age,  have 
allowed  themselves  to  be  led  away  from  the 
paths  of  observation,  or  even  of  truth,  by  some 

1 Materia  Mcdica  c Regno  Vcgctabili,  &c.  by  Petrus 
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fortuitous  phantasy  or  illusion;  and  how  a 
writer  of  such  general  accuracy  and  acumen 
as  Van  Swieten,  could,  not  only  believe,  but 
promulgate  as  irresistible  truths,  the  exag- 
gerated and  improbable  statements  of  Baron 
Stoerck,  is  not  a little  to  be  wondered  at. 
The  former  gives  a long  list  of  cures  of  “ can- 
cer,” of  “ obstinate  lues,”  of  “ arthritis,”  of  “in- 
veterate gonorrhoea,”  of  “ venereal  scirrhous 
testicle,”  &c.  &c.  performed  “ by  Stoerck’s 
hemlock,”  and  concludes  his  laudatory  re- 
marks by  stating,  that  the  use  of  cicuta  has 
been  remarkably  profitable  in  venereal  cases, 
which  neither  a salivation,  other  mercurial 
remedies,  nor  decoctions,  could  in  any  way 
subdue.  Of  late  years,  M.  Recamier  has  ex- 
tolled in  equally  unqualified  terms  the  sanative 
powers  of  conium,  especially  in  cases  of  can- 
cer. He  regards  it  as  a decided  specific  for 
that  disease,  and  states,  in  his  “ Researches  on 
the  Treatment  of  Cancer,”  that  he  has  cured 
a great  number  of  cases  of  cancerous  engorge- 
ment, occupying  various  parts  of  the  body,  by 
the  administration  of  the  extract  of  hemlock. 
M.  Recamier  strongly  recommends  that  a 
rigid  abstinence  should  be  observed  on  the 
part  of  the  patient  during  the  time  he  is  taking 
the  drug,  to  which  circumstance,  as  M.  Ratier 
pertinently  observes,  the  boasted  beneficial 
results  of  the  exhibition  of  conium  are  perhaps 
mainly  attributable. 

Although  we  deny  that  conium  is  entitled 
to  the  character  of  a specific , or  has  any  claim 
to  the  wonderful  properties  which  it  was  re- 
puted to  have  possessed,  we  by  no  means  think 
it  of  little  value  as  a remedial  agent.  There 
are  many  diseases,  and  stages  of  disease,  for 
which  it  is  peculiarly  adapted  as  a palliative 
medicine.  For  which  it  is  preferable,  even  to 
opium,  as  a narcotic  and  sedative,  and  over 
whose  irritable  and  excitable  nature  it  exerts 
a soothing  influence  which  no  other  drug 
seems  to  possess.  In  the  last  stages  of  cancer 
and  phthisis  pulmonalis  it  will  be  found  espe- 
cially serviceable,  in  tranquillizing  the  nervous 
irritation  attendant  upon  those  conditions,  and 
in  lulling  the  pain  more  rapidly,  and  for  a 
greater  permanency,  than  any  other  medi- 
cine. 

Sir  Everard  Home  states,  in  his  excellent 
treatise,  that  mild  means  have  been  employed 
in  the  treatment  of  cancer  with  great  advan- 
tage, and  adds — “ The  treatment  in  my  own 
practice  that  calls  forth  this  commendation,  is 
the  internal  and  external  use  of  hemlock ; and 
in  proof  of  its  palliative  efficacy,  in  some  cases 
where  the  medicine  was  left  off,  the  symptoms 
became  more  violent,  and,  when  resumed, 
abated.  I have  even  prevented  the  operation 
when  the  day  was  fixed,  and  the  patient  lived 
for  months  under  this  palliative  mode  of  treat- 
ment, without  any  progress  of  the  tumour,  and 
was  carried  off  ultimately  by  epileptic  fits.” 
Hemlock  has  also  been  recommended  in  the 
hectic  stage  of  cancer,  in  combination  with  iron, 
and,  according  to  Justamond  and  Mr.  Car- 
michael, of  Dublin,  has  been  found  exceed- 
ingly serviceable  in  allaying  the  distressing 
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pain  in  the  lower  part  of  the  spine,  hips,  and 
shoulders,  which  attend  the  last  days  of  the 
unfortunate  patient. 

M.  Gasc  relates  a curious  and  instructive 
case  *,  in  which  a woman,  aged  sixty-seven, 
had  for  some  time  presented  all  the  symptoms 
of  a confirmed  cancer  of  the  pylorus,  and  was 
cured,  in  the  course  of  ten  days,  by  the  em- 
ployment of  conium.  The  author  judiciously 
observes,  although  the  symptoms  closely  re- 
sembled those  of  carcinoma,  and  were  treated 
as  if  they  wrere  really  pathognomonic  of  that 
disease,  they,  in  all  probability,  had  been  pro- 
duced by  an  attack  of  cardialgia. 

In  cases  of  venereal  nodes,  attended  with 
excruciating  pain,  in  malignant  sores,  and  in 
all  instances  where  the  primary  disease  has 
induced  a high  state  of  constitutional,  as  well 
as  local  irritation,  the  administration  of  conium 
is  indicated.  It  has  been  strongly  recom- 
mended in  scrofula,  gout,  obstinate  cutaneous 
affections,  hooping-cough,  rheumatism,  en- 
gorgement of  the  lymphatics,  organic  lesions 
of  the  liver,  stomach,  and  intestines,  and  in 
neuralgia  ; but  in  most  of  these  diseases  it  has 
obtained  a questionable  reputation. 

M.  M.  Chaussierand  Dumeril  have,  in  par- 
ticular, recommended  the  exhibition  of  conium 
in  cases  of  tic  douloureux  ; and  M.  Biett  as- 
serts that  he  has  frequently  administered  that 
drug  with  success  in  neuralgia,  more  especially 
sciatic  neuralgia  ; M.  Guersent  also  bears  tes- 
timony to  the  efficacy  of  hemlock  in  the  latter 
affection. 

The  alleged  anti-venereal  powers  of  conium 
had  also  gained  for  it  much  attention  at  the 
close  of  the  last  century ; and  those  who  are 
interested  in  that  point  will  find  much  curious 
information,  and  some  marvellous  cases  of 
cure  (?)  effected  by  this  remedy,  in  Van 
Swieten’s  Commentaries  on  the  Aphorisms 
of  Boerhaave.  It  is  still  occasionally  pre- 
scribed for  certain  syphilitic  symptoms  ; and 
Kluyskens  regards  it  as  a specific  for  those 
venereal  ulcers  which  attack  the  toes.  M. 
Biett  was  in  the  habit  of  frequently  adminis- 
tering conium  in  secondary  symptoms  ; but 
never  with  success,  unless  when  combined 
with  another  preparation,  more  or  less  ener- 
getic. It  is  our  firm  belief,  that,  farther  than 
allaying  pain,  and  rendering  the  nervous  sys- 
tem obtuse,  no  other  merit  attaches  to  the 
drug,  either  in  syphilis  or  cancer ; but  as  a 
narcotic  and  sedative,  it  has  these  advantages 
over  opium  : — Its  action  is  more  quick,  its 
anodyne  virtues  more  permanent,  and  it  does 
not  require  to  be  so  frequently  had  recourse 
to  as  that  powerful  medicine. 

Therapeutic  action. — Conium,  belonging  to 
the  class  narcotics,  acts  as  a sedative  on  the 
nervous  system  : it  assuages  pain,  and  induces 
sleep.  When  given  in  moderate  doses,  it  oc- 
casions dimness  of  sight,  vertigo,  cephalalgia, 
nausea,  precordial  anxiety,  and,  occasionally, 
some  irregularity  in  the  pulse.  It  acts  on  the 
skin  by  elevating  its  temperature,  and  increas- 

1 Journal  Generate  de  Meaccinc,  vol.  vii.  p.  352. 


ing  the  cutaneous  transpiration.  The  secre- 
tion of  urine  is  also  increased.  If,  however, 
the  dose  be  increased,  and  continued  for  some 
time,  it  may  produce  a retention  of  urine,  when 
that  fluid  will  appear  sedimentous  and  thick, 
and  emit  a nauseous  odour. 

Conium  appears  to  exert,  according  to  M. 
Soubeiran1,  a peculiar  influence  on  the  lym- 
phatic system  : it  not  only  diminishes  the  secre- 
tion of  milk,  but  also  acts  on  the  mammary 
glands,  which  it  ultimately  wastes  away.  If 
too  long  continued  it  deranges  the  stomach, 
and,  like  all  other  narcotics,  its  effects  vary 
according  to  the  constitution  or  idiosyncrasy 
of  each  individual  ; for  example,  some  patients 
may  commence  with  large  doses  without  ex- 
periencing any  inconvenience,  while,  on  the 
contrary,  others  cannot  take  more  than  a few 
grains,  without  occasioning  symptoms  more  or 
less  troublesome  or  serious. 

Where  conium  has  been  overdosed,  and  acts 
as  a poison,  its  effects  greatly  resemble  those 
produced  by  opium.  The  respiratory  system 
is  chiefly  affected  ; the  breathing  becomes 
laborious  ; the  pulse  small,  and  beating  scarcely 
thirty  in  the  minute  ; the  extremities  become 
cold,  the  countenance  bloated,  bluish,  and 
turgid  with  blood.  A case  of  a soldier,  who  had 
partaken  of  soup  containing  hemlock,  and  died 
three  hours  afterwards,  in  whom  all  the  fore- 
going symptoms  were  manifest,  is  recorded  in 
Le  Journal  de  Leroux,  t.  xxiii.  Aggasson 
mentions  the  case  of  a man  who  immediately 
after  taking  the  conium  maculatum  had  his 
superior  extremities  violently  convulsed,  while 
the  inferior  limbs  were  completely  paralyzed2. 

The  most  prompt  means  of  abstracting  the 
poison  from  the  stomach  must  be  had  recourse 
to  ; and  if  the  stomach-pump  be  not  at  hand, 
the  strongest  direct  emetics  should  be  admi- 
nistered ; vinegar  and  vegetable  acids  are  the 
best  antidotes,  as  they  greatly  diminish  the 
energy  of  the  poison.  Dr.  Christison  says3  the 
activity  of  the  alkaloid  conia  is  not  impaired, 
but  rather  the  reverse,  by  neutralization  with 
an  acid.  This  is  directly  opposed  to  the  opi- 
nion of  Geiger,  for  he  says,  “ its  poisonous 
effect  is  greatly  lessened  by  union  with 
acids 4 

Post-mortem  examinations  of  the  body  dis- 
play great  turgidity  of  the  vessels  of  the  head, 
and  a remarkable  fluid  state  of  the  blood,  which 
Dr.  A.  T.  Thompson  thinks  is  owing  to  some 
chemical  influence  of  the  conium,  as  a small 
portion  of  the  infusion  prevents  fresh  drawn 
blood  from  coagulating5.  The  stomach  and 
intestines  are  distended  with  gas  ; the  mucous 
membrane  is  covered  with  brownish  spots, 
which  appear  gangrenous  in  some  places  ; the 
lungs  and  pulmonary  veins  are,  occasionally, 
gorged  with  blood  : the  heart  is  soft  and 
flabby. 

Conin,  the  alkaline  substance  which  Brande 

1 Pictionnaire  dc  Medccine,  tom.  viii. 

2 Diet,  dcs  Sciences  Med.,  art.  Cigue. 

3 Trans.  Roy.  Society,  Edin.  vol.  xiii. 

4 Magazin  fur  Pharmacic,  xxxv.  72  nnd  259. 

5 Elements  of  Materia  Mcdica,  &c.  vol  i. 


CONTRE-COUP. 


827 


has  extracted  from  the  juice  of  hemlock,  pos- 
sesses intense  poisonous  properties,  somewhat 
analogous  to  those  of  strychnine. 

Doses — mode  of  administration. — When  co- 
nium  is  administered  with  a view  to  alleviate 
the  pain  and  irritation  attendant  upon  certain 
stages  of  syphilis  and  cancer,  it  is  necessary 
to  begin  with  small  doses,  and  to  increase 
them  gradually  until  symptoms  of  poisoning 
begin  to  be  manifest,  or  else  little  or  no  bene- 
fit will  result  from  the  exhibition  of  the  medi- 
cine. The  dose  of  the  extract  of  the  recent 
plant — the  preparation  ordered  by  the  London 
Pharmacopoeia — is  from  one  to  six  grains, 
which  may  be  progressively  increased  to  thirty 
grains.  This  preparation  is  objectionable,  on 
account  of  the  difficulty  of  preserving  it.  Most 
of  the  extract  of  the  shops  is  inert,  or  nearly 
so.  “ We  were  one  day  (says  M.  Orfila, 
Toxicol.  Gen.  ii.)  in  the  shop  of  an  apothecary 
who  had  several  times  furnished  us  with  the 
extract  of  hemlock,  which  we  had  administered 
to  dogs  to  the  dose  of  ten  drachms,  without 
producing  any  serious  effect.  We  endea- 
voured to  prove  to  him  that  the  medicine  was 
badly  prepared  ; and,  in  order  to  convince  him 
effectually,  we  swallowed,  in  the  presence  of 
several  persons  who  happened  to  be  in  his 
shop,  a drachm  of  this  extract  (seventy-two 
grains)  dissolved  in  two  drachms  of  water. 
We  felt  no  effect  from  it;  whilst  twenty  or 
thirty  grains  of  the  extract,  wrell  prepared, 
would  have  proved  fatal  to  us.  Let  it  be  con- 
ceived now  what  advantage  a person  is  likely 
to  derive  from  such  an  extract,  w'ho  takes  one 
or  tw'o  grains  of  it  per  day,  or  even  thirty  or 
forty,  with  the  hope  of  getting  rid  of  a scir- 
rhous tumour,  or  of  any  other  disease.”  The 
extract  has  also  been  applied  as  a topical  dress- 
ing to  cancerous  sores. 

The  tincture  ordered  by  the  Dublin  and 
Edinburgh  Colleges  is  a preferable  form.  The 
dose  of  the  tincture  is  from  xrq,  to  xxxnq,  in 
any  vehicle,  provided  it  is  free  from  acid  which 
might  neutralize  the  narcotic  power  of  the 
medicine.  Cullen,  who  preferred  the  powder, 
recommended  large  doses,  observing,  that  the 
effects  of  the  drug  must  be  strongly  marked, 
in  order  that  it  may  prove  efficacious. 

Conium  is  employed  externally  in  the  form 
of  cataplasms  and  plasters. 

An  ethereal  solution  of  hemlock  is  occa- 
sionally inhaled  with  advantage  in  certain  con- 
vulsive affections,  and  especially  in  asthma. 

( Thomas  H.  Burgess .) 

CONJUNCTIVA.  See  Eye. 

CONTRACTION,  in  a pathological  point 
of  view,  is  usually  employed  to  designate  the 
anormal  and  permanent  approximation  of 
parts,  the  result  of  contraction  of  the  various 
tissues  ; as  of  skin  and  fascia  in  the  cicatrices 
of  burns,  of  fascia;,  ligaments,  muscles,  and 
tendons,  in  many  distortions  of  the  frame. 
The  term  contraction  has,  however,  an  active 
signification  ; and  should,  therefore,  be  con- 
fined to  the  process  by  which  the  approxima- 


tion, distortion,  or  shortening  of  parts  is 
effected,  and  should  not  be  applied  to  the  pas- 
sive condition  of  a contracted  or  distorted 
limb,  for  which  the  expression  contracture  is, 
in  the  present  day,  correctly  substituted. — 
See  Contracture. 

CONTRACTURE.  By  a contracture  is 
meant  that  abnormal  permanent  alteration  in 
the  relative  position  and  form  of  a part,  pro- 
duced by  contraction.  — See  the  articles  : 
Ankylosis  (Partial),  Club-foot,  Club- 
hand, Malformation,  Rachitis,  Spinal 
Distortion,  Wry-neck,  as  these  diseased 
states  include  the  more  frequent  examples  of 
contracture. 

CONTRE-COUP.  (Contra-fissura,  con- 
tra-fractura,  repercussio,  Lat. ; Gegenspalt, 
Ger.)  The  solution  of  continuity  produced 
in  parts  more  or  less  distant  from  those  on 
which  a blow  or  shock  has  impinged.  In  its 
confined  sense,  this  term  would  apply  only  to 
the  solution  of  continuity  of  bony  structures ; 
as,  for  instance,  when  the  side  of  a bony  cavity 
opposite  to  the  point  struck,  or  any  other 
point  of  the  same  cavity,  which  might  be  more 
feeble  than  that  on  which  the  force  had  fallen, 
is  fractured.  By  extension,  it  is  also  applied 
to  the  ruptures  or  lacerations  produced,  by 
external  violence,  in  the  soft  or  parenchyma- 
tous tissues : as  the  brain,  spinal  marrow,  liver, 
spleen,  kidneys,  &c.  And  this,  it  is  easy  to 
conceive,  will  happen  whenever  the  whole  of 
the  force  is  not  expended  in  the  fracture  of 
the  more  resisting  structures,  The  excess  of 
the  momentum  is  then  propagated  from  the 
bones  to  the  softer  structures  to  which  they 
are  contiguous;  and  in  which,  if  it  be  still 
considerable,  it  causes  commotion,  or  rupture. 
Both  these  effects  of  the  shock  may  even  be 
present  at  the  same  time ; the  vibrations  of 
the  concussion  permeating  the  tissues  of  the 
organ  in  the  mass,  and  producing  a partial 
rupture  of  its  substance  at  the  same  time. 
But  the  shock  may  be  also  communicated 
from  an  external  body  which  is  at  rest,  while 
the  individual  is  in  motion.  The  part  which 
comes  into  violent  contact  may  not  suffer  se- 
verely; but,  if  the  motion  be  thus  suddenly 
arrested,  the  internal  parts  which  participated 
in  the  motion  of  the  entire  frame  are  pressed, 
bruised,  or  torn,  more  or  less  extensively,  ac- 
cording to  the  velocity  of  the  motion  and  the 
suddenness  with  which  it  has  been  arrested. 
The  same  thing  happens  in  falls,  when  neither 
the  bones  nor  their  ligaments  give  w'ay,  the 
shock  which  results  from  the  body  coming 
into  violent  contact  with  the  ground  is  trans- 
mitted to  the  contiguous  organs,  and  lesions 
of  the  same  kind  are  produced  as  if  these 
organs  were  directly  struck  or  torn. 

In  a fall  on  the  feet,  or  on  the  buttocks, 
the  violence  of  the  shock  is  much  diminished 
by  the  numerous  articulations  through  which 
it  is  transmitted  before  it  tells  upon  the  vis- 
cera ; but  the  structures  entering  into  the 
joints  themselves  arc  thus  often  seriously  in- 
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jured.  Many  of  the  cases  of  white  swelling 
and  caries  of  the  vertebrae  have  no  other 
origin. 

Comparatively,  some  organs  are  more  ex- 
posed to  lesions  from  this  cause  than  others. 
The  intestines,  from  their  loose  attachments 
and  great  lubricity,  seldom  suffer  in  this  way, 
though  it  is  stated  that  hernia  has  been  some- 
times thus  produced.  The  lungs,  also,  from 
the  great  mobility  of  the  walls  of  the  chest, 
are  well  protected  from  this  species  of  injury : 
the  liver,  kidneys,  spleen,  distended  bladder, 
and  impregnated  uterus,  are  very  liable,  and 
the  brain  and  spinal  marrow  most  of  all,  to 
experience  the  bad  effects  of  Contre-coup. — 
See  Concussion  and  Contusion. 

CONTUSION,  (contusio,  from  the  verb 
contundo,  Lat. ; contusion,  meurtrissure,  Fr. ; 
Quetschung,  Ger.)  The  crushing,  or  bruising 
of  parts  produced  by  the  shock  or  sudden 
pressure  of  blunt,  round,  or  broad  surfaced 
bodies,  without  loss  of  substance,  or  apparent 
solution  of  continuity.  When  the  bruise  is 
accompanied  by  a breach  of  the  skin,  it  is 
called  a contused  wound.  Gun-shot  wounds 
belong  to  this  class.  Contusions  may  be 
caused  without  the  active  intervention  of  ex- 
ternal agents ; the  different  organs  of  the 
body  may  bruise  and  fret  one  another  by  falls, 
for  instance,  as  explained  under  the  article 
Counter-Coup. 

The  extent  and  gravity  of  this  sort  of  lesion 
vary  exceedingly.  Slight  bruises  are  too  tri- 
vial to  be  noticed,  while  in  severe  contusions, 
the  parts  may  be  crushed  to  a mere  pap,  or 
their  vessels  may  be  so  torn  as  to  give  rise 
to  extensive  infiltrations  or  extravasations  of 
blood,  with  consecutive  suppuration — and  even 
to  gangrene  and  sloughing.  It  has  often  been 
a source  of  wonder  to  the  uninformed,  how  a 
part  of  a limb  broken  up  by  contusion  sloughs 
away,  although  the  skin  after  the  injury  had 
appeared  but  slightly  bruised.  This  has  led 
to*  the  notion  of  wounds  produced  by  the 
wind  of  a bullet.  To  the  surgeon  who  knows 
that  the  fragility  of  parts  is  relative  to  their 
suppleness,  extensibility,  softness,  thickness, 
and  resistance,  the  occurrence  of  such  injuries 
is  perfectly  intelligible.  Skin  resting  on  cel- 
lular tissue  yields  readily,  or  slips  under  the 
contunding  force,  and  thus  remains  compara- 
tively uninjured  ; while  the  denser  soft  parts, 
more  especially  those  in  contact  with  bone, 
receive  its  full  impetus  and  are  bruised, 
crushed,  and  broken  up.  The  effects  of  con- 
tusion, (which  is  nothing  more  than  the  sud- 
den and  injurious  application  of  a mechanical 
force)  vary  also  according  to  the  directness, 
bulk,  and  power  of  the  force,  and  the  relaxa- 
tion or  rigidity  of  the  parts  at  the  moment  of 
being  struck. 

A bruised  part,  or  to  speak  more  precisely, 
bruised  integument,  has  lost  its  natural  colour  ; 
it  is  livid,  blue  or  black,  and  this  arises  from 
the  lacerated  vessels  having  poured  out  their 
blood  in  greater  or  less  quantity.  If  the  in- 
jury is  limited  to  this,  it  is  nothing  more  than 


a simple  ecchymosis,  and  scarcely  requires 
any  treatment.  But  when  the  injury  is  more 
violent,  the  contused  parts,  muscles,  vessels, 
and  nerves,  (when  not  at  once  disorganized,) 
become  the  seat  of  phenomena,  w'hich  it  is 
important  to  study.  The  first  effect  of  con- 
tusion is  pain,  and  difficulty  or  inability  of 
motion  in  the  part,  followed  by  swelling,  aris- 
ing from  the  extravasation  of  blood  and  lymph. 
When  the  parts  struck  are  totally  broken  up, 
a sensation  of  cold,  heaviness,  and  numbness, 
rather  than  of  pain,  is  complained  of.  In  the 
former  case,  the  secondary  symptoms,  when 
unchecked  by  active  treatment,  are  inflamma- 
tion and  the  formation  of  matter;  in  the  latter, 
the  mortification  soon  becomes  manifest,  and 
the  patient  succumbs,  or  the  stricken  mass  is 
eliminated  by  the  combined  efforts  of  nature 
and  art.  Sometimes  the  gangrene  is  not  the 
immediate  result  of  the  contusion,  but  is  the 
consequence  of  the  violence  of  the  inflamma- 
tion to  which  it  has  given  rise.  The  most 
fortunate  termination  is  that  in  which  the 
effused  fluids  are  taken  up  by  absorption,  and 
the  formation  of  matter  is  prevented.  When 
the  bruised  parts  abound  in  vascular  and  cel- 
lular tissues,  and  the  vessels  broken  are  nu- 
merous, the  extravasation  is  often  very  consi- 
derable, amounting  to  several  pounds  of 
blood  ; yet  even  the  absorption  of  such  large 
quantities  may,  under  proper  treatment,  be 
effected.  When  the  swelling  and  pain  con- 
sequent upon  severe  contusions  is  great,  the 
traumatic  fever  accompanying  the  inflamma- 
tion often  runs  high,  and  requires  the 
promptest  measures  to  subdue  it. 

The  swelling  that  takes  place  is  not  always 
equally  diffused,  being  in  certain  situations 
checked  and  limited  by  the  existence  of  apo- 
neurotic expansions.  Where  the  cellular  tis- 
sue is  loose  and  abundant,  the  blood  is  infused 
by  infiltration,  the  pain  arising  from  the  dis- 
tension is  not  considerable,  and  absorption 
takes  place  in  general,  sooner,  or  later.  But 
on  the  other  hand,  where  aponeuroses  inter- 
fere, the  blood  is  extravasated  so  as  to  form 
compact  collections,  the  tension  and  pain  arc 
great,  and  the  probability  of  the  less  favour- 
able termination  by  suppuration  much  in- 
creased. Of  the  former,  we  have  an  example 
in  the  rapid  and  diffused  swelling  from  a blow 
on  the  eye-lids  ; of  the  latter,  in  the  hard 
circumscribed  bosses  on  the  scalp.  Some  of 
these,  however,  are  hard  at  the  circumference, 
while  they  are  so  soft  and  depressible  in  the 
centre,  as  to  induce  a doubt  of  the  existence 
of  a depression  in  the  skull  itself.  The  central 
softness,  however,  merely  depends  on  the  pre- 
sence of  effused  blood.  This  sort  of  tumour 
is  most  frequent  on  the  lateral  regions  of  the 
cranium. 

In  contusions  of  the  thick  deep-seated 
muscles,  of  the  buttocks,  loins,  hips,  or  thighs, 
the  strong  aponeuroses  prevent  the  immediate 
formation  of  an  ecchymose,  there  is  dull  pain, 
and  difficulty  of  motion  ; the  skin  how'ever,  at 
length  puts  on  the  yellowish,  livid,  or  mottled 
appearance,  but  according  to  the  arrangement 
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of  the  aponeuroses,  this  appearance  maj'  be  ma- 
nifested at  more  or  less  distance  from  the  place 
of  the  contusion.  Collections  formed  under 
such  circumstances  do  not,  however,  always 
terminate,  either  by  resolution,  or  suppuration. 
The  walls  of  the  cavity  containing  them  some- 
times degenerate,  and  their  removal  by  exci- 
sion or  cauterization  becomes  necessary.  The 
contused  muscles  themselves,  too,  may  recover 
their  functions  but,  slowly  and  in  an  imperfect 
degree ; a consequence  the  more  likely  to  re- 
sult when  any  considerable  branch  of  nerve 
has  suffered  from  the  lesion.  Local  incurable 
paralysis  from  severe  contusion  is  not  uncom- 
mon, and  the  author  of  this  article  has  wit- 
nessed a case  of  permanent  amaurosis  from 
the  pressure  of  the  head  in  a wine-press. 

Some  of  the  injuries  to  internal  organs  from 
contusion  are  noticed  in  the  articles,  Contre- 
Coup,  and  Head,  and  need  not  be  reproduced 
here.  The  lesions  of  the  thoracic  viscera 
comprise  rupture  of  blood-vessels,  or  of  the 
heart  itself,  aneurism,  inflammation  of  the 
lungs,  pleura?,  &c.,  palpitation,  dyspnea,  &c., 
with  or  without  fracture  of  the  ribs.  Those 
of  the  abdominal  viscera,  which  are  produced 
more  readily  when  these  are  distended,  com- 
prise rupture  of  the  stomach,  small  and  large 
intestines,  bladder,  gall-bladder,  liver,  spleen, 
mesentery  and  blood-vessels,  as  well  as  herniae 
and  the  strangulation  of  hernias  already  exist- 
ing. Contusion  of  the  genital  organs  gives 
rise  in  the  male,  to  the  total  destruction  or 
inflammation  of  the  testes,  to  haematocele,  or 
effusion  of  blood  within  the  tunica  vaginalis, 
to  extravasation  of  blood  in  the  scrotum,  or 
urine  by  the  laceration  of  the  urethra  ; in  the 
female,  it  may  give  rise  to  abortion,  inflamma- 
tion of  the  uterus,  degeneration  of  the  ovaries, 
The  sloughing  that  occurs  of  the  vagina  and 
posterior  wall  of  the  bladder  in  long  protracted 
labour  from  the  pressure  of  the  head  of  the 
child,  producing  vesico-vaginal  fistula,  is  itself 
nothing  else  than  an  effect  of  contusion. 

The  contusion  of  joints,  like  that  of  large 
vessels,  may  be  so  completely  destructive  as 
to  require  speedy  amputation.  When  less 
severe,  the  injury  nevertheless  demands  the 
utmost  care  and  attention  in  order  to  avert 
the  prospective  mischief  of  inflammation  of  the 
ligaments,  of  the  synovial  membrane,  swelling 
and  destruction  of  the  articular  cartilages,  and 
the  usual  train  of  suffering  that  accompanies 
the  successive  disorganization  of  all  the  tissues 
of  the  articulation. 

The  bones  and  glandular  tissues  exhibit 
the  bad  effects  of  bruises,  which,  in  the  for- 
mer produce  osteitis  and  its  consequences ; 
and  in  the  latter,  the  various  degenerations  to 
which  these  organs  are  liable,  such  as  chronic 
enlargement,  scirrhus,  &c. 

The  skin,  as  has  been  already  stated,  often 
escapes  with  slight  injury,  but  this  is  by  no 
means  the  case,  when  it  happens  to  be  crushed 
between  two  hard  surfaces.  Of  this,  we  have 
an  instance  in  bruises  of  the  integument  of 
the  shin,  and  of  the  sharp  edge  of  the  ulna. 
When  completely  disorganised,  it  is  livid,  in- 
elastic, and  insensible ; after  a day  or  two, 


spots  of  a greyish  or  dirty  yellow  colour  ap- 
pear upon  it,  and  its  separation  from  the  living 
parts  becomes  gradually  more  and  more  de- 
fined. 

The  Diagnosis  of  contusion  is  in  general 
easily  formed ; but  the  surgeon  should  not 
allow  himself  to  be  deceived  by  the  blackness 
of  the  skin  ; for,  if  it  be  not  deprived  of  sen- 
sibility also,  it  is  not  destroyed.  The  disco- 
loration caused  by  ecchymose  is  diffused,  pre- 
senting various  hues,  the  deepest  being  at  the 
centre. 

Sometimes  a tumour  resulting  from  the 
effusion  of  blood  from  a contusion  pulsates 
like  an  aneurism.  The  position  of  the  tumour, 
the  history  of  its  formation,  together  with  the 
possibility  or  otherwise  of  interrupting  the 
pulsations,  by  making  pressure  on  the  vessel 
from  which  it  would  derive  its  supply,  were 
the  tumour  really  aneurismal,  will  remove  any 
doubt  as  to  its  nature. 

It  is  much  more  difficult  to  avoid  the  mis- 
take of  confounding  the  effusion  of  blood 
caused  by  a contusion,  with  a collection  of 
pus.  Here  again  the  previous  symptoms  guide 
our  opinions.  If  there  have  been  no  inflam- 
matory symptoms,  if  the  effusion  be  largely 
diffused,  and  not  pointed,  if  the  feeling  of 
fluctuation  be  unequal,  fluctuating  freely  where 
the  extravasation  forms  a pool,  and  affording 
the  feeling  of  pressing  a sponge,  where  the 
blood  is  simply  infiltrated,  then  we  can  at 
once  feel  assured  that  it  is  not  an  abscess,  the 
fluctuation  in  which  is  equal  throughout  its 
entire  extent. 

Treatment. — When  both  the  soft  parts  and 
bones  of  a limb  are  thoroughly  crushed,  there 
can  be  no  hesitation  as  to  the  course  to  be 
adopted.  The  limb  must  be  removed,  and 
that,  too,  before  inflammation  sets  in.  It  may, 
however,  happen  that  the  stricken  limb, 
though  cold,  pulseless,  and  insensible,  shows 
no  symptom  of  crushing  either  of  the  hard 
or  soft  parts.  Under  such  circumstances,  La- 
motte,  who  mentions  similar  cases,  has  recom- 
mended the  employment  of  numerous  scarifi- 
cations, after  which  he  applied  stimulating 
poultices.  In  a day  or  two,  the  heat  and 
sensibility  returned,  or  if  not,  the  symptoms  of 
gangrene  becoming  manifest,  the  conduct  to 
be  adopted  could  be  no  longer  doubtful. 

The  chief  indications  in  treatment  of  con- 
tusions are,  to  oppose  the  progress  of  the  effu- 
sion into  the  cellular  tissue,  to  prevent  or 
moderate  the  inflammation  which  may  arise, 
and  to  promote  the  absorption  of  the  extrava- 
sated  fluids. 

The  first  is  effected  by  means  of  cold  appli- 
cations, (among  which  may  be  enumerated  the 
vegeto-mineral  water,  the  vinegar  or  camphor- 
water,  alcohol  and  water,  or  common  water 
containing  salt,  alum,  nitre,  muriate  of  ammo- 
nia, or  the  sulphate  of  iron  or  zinc  in  solution,) 
direct  pressure,  and  absolute  rest.  The  se- 
cond, by  general  or  local  bleeding  by  means 
of  leeches  or  scarification,  fomentations,  and 
the  antiphlogistic  regimen.  The  third,  by 
blisters,  embrocations,  liniments,  effusions  of 
cold  water,  gentle  frictions,  or  champooing  and 
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bandaging.  If  the  tumour,  after  remaining  in 
an  easy  state  for  some  time,  should  all  at  once 
become  hot  and  painful,  the  leeching  or  sca- 
rification must  be  again  had  recourse  to,  in 
order  to  prevent,  if  possible  its  degeneration 
into  an  abscess.  If  the  means  employed  should 
not  prove  successful,  an  early  opening  of  the 
tumour  would  be  advisable,  to  prevent  exten- 
sive destruction  of  the  neighbouring  cellu- 
lar tissue,  or  the  formation  of  troublesome 
sinuses. 

Bibliography.  — Loelier,  Historia  Contusionum. 
Jena,  1726.  Knipliof  Vexatorum  Theoria  Historia. 
Erfurt,  1748.  Loustaunau , De  Contusionibus.  Paris, 
1753.  Gauz , Von  den  Folgen  vemachlassigter  Gc- 
lenk-Quetschungen.  Frankfort,  1792.  Racinet , De 
la  Gangrene  causee  par  la  Contusion.  Paris,  1813. 
Rieux,  De  l’Ecchymose,  de  la  Suggillation,  de  la  Con- 
tusion, et  de  la  Meurtrissure.  Paris,  1814.  Cruvcl- 
hier , Thesis  de  Contusionibus.  Paris,  1816.  Velpeau , 
De  la  Contusion  dans  tous  les  organes.  These  de 
Concours.  Paris,  1834. 

(JV.  B.  Costello.) 

COPHOSIS,  Kw^wcrif,  surditas,  deafness. 
See  Ear. 

COPPER.  ( Cuprum , Lat.  ; Kwjrpog,  Gr. ; 
Cuivre,  Fr. ; Kupfer,  Ger.)  The  sulphate  and 
subacetate  of  this  metal  are  alone  used  in 
surgery.  For  the  former,  see  Caustics. 
The  subacetate,  or,  as  it  is  called,  cerugo,  is 
employed  as  a detergent  in  association  with 
ointments,  or  as  an  escharotic.  The  sulphate 
of  copper  is  also  employed  in  the  treatment 
of  purulent  ophthalmia,  as  a collyrium,  and  as 
an  injection  in  gleet. 

CORECTOMI  A,  a name  given  by  German 
writers  to  the  operation  of  making  artificial 
pupil  by  excision  ; from  Kopti,  pupil;  be,  out; 
and  ripvoi,  I cut.  See  Pupil,  Artificial. 

COREDIALYSIS. — The  operation  for  ar- 
tificial pupil  by  separation  of  the  iris  from  its 
ciliary  attachment ; from  icopij,  pupil ; and 
Siakvio,  I loosen.  See  Pupil,  Artificial. 

COREMORPHOSIS. — The  operation  for 
artificial  pupil ; from  Kopq,  pupil;  and  poptywoiQ, 
formation.  See  Pupil,  Artificial. 

COREONCION,  (from  xopi),  pupil,  and 
byxoQ,  hook,)  a name  given  by  the  Germans  to 
an  instrument  employed  in  the  operation  of 
making  an  artificial  pupil,  by  separating  part 
of  the  iris  from  its  ciliary  attachment. 

Graefe’s  coreoncion  consisted  originally  of 
a simple  hook,  provided  with  a guard  which 
could  be  slid  towards  its  point,  or  withdrawn 
from  it,  by  means  of  a ferrule  on  the  handle. 
At  the  opposite  end  of  the  instrument,  there 
was  a small  knife  for  making  the  opening  in 
the  cornea.  Graefe  afterwards  changed  the 
simple  hook  for  a double  one  made  of  hard- 
ened gold.  He  also  added  a spring  by  which 
the  guard  could  be  carried  towards  the  point  of 
the  double  hook,  which  was  at  the  same  time 
closed. 


Schlagintweit’s  iriankistron  1 is  an  instru- 
ment very  similar  to  Graefe’s  simple  coreon- 
cion, the  principal  difference  being,  that  in  the 
former  the  guard  is  received  by  the  concavity 
of  the  hook,  whereas  in  the  latter  it  meets  the 
point. 

Langenbeck’s  coreoncion.  This  consists  of 
a silver  tube,  like  a pencil-case,  which  serves 
as  the  handle,  and  fixed  to  one  end  of  it  a fine 
gold  tube  about  one  inch  and  a quarter  long. 
A steel  wire,  terminating  in  a fine  hook,  is 
enclosed  within  the  gold  tube,  and  being  fixed 
within  the  handle  of  the  instrument  somewhat 
as  a pencil  is  in  a pencil-case,  it  admits  of 
being  protruded  by  touching  a knob  on  the 
side  of  the  handle.  By  means  of  a spiral 
spring  within  the  handle,  it  is  again  drawn 
back.  In  this  closed  state  the  concavity  of 
the  hook  is  received  by  the  edge  of  the 
golden  tube,  and  its  point  thus  kept  so  guarded 
that  it  is  not  apt  to  catch  or  wound  any  part 
by  accident. 

The  instrument  is  introduced  closed  through 
the  opening  in  the  cornea  into  the  anterior 
chamber,  the  hook  is  then  pushed  out  a little 
by  touching  the  knob  on  the  handle,  the  iris 
seized,  and  then  the  instrument  closed  by 
allowing  the  spiral  spring  to  act.  The  part  of 
the  iris  seized  is  thus  jammed  between  the 
edge  of  the  golden  tube  and  concavity  of  the 
hook.  In  this  state  the  instrument  is  with- 
drawn, and  along  with  it  the  part  of  the  iris 
detached,  which  is  left  strangulated  in  the 
wound  of  the  cornea. 

It  is  to  be  remarked,  that  these  and  analo- 
gous instruments,  called  by  different  names, 
are  quite  unnecessary  to  the  dexterous  sur- 
geon, and  in  the  hands  of  an  awkward  person 
are  not  so  manageable  as  the  simple  hook 
or  forceps. 

It  is  unnecessary  to  give  figures  of  the 
instruments. 

Bibliography. — Graefe's  coreoncion  is  described 
in  a small  tract,  entitled  “ Das  Coreoncion,  ein  Beit  rag 
zur  kiinstlichen  Pupillcnbildung,”  Berlin  und  Leip- 
zig, 1817,  by  Prof.  Juengken;  in  “ Hufeland’s  Jour- 
nal,” 1818,  Mai;  and  in  “ Graefe  und  Walther’s  Jour- 
nal,” vol.  iii.  p.  135.  For  an  account  of  Langenbeck’s 
instrument,  sec  bis  “ Neue  Bibliothek  fur  dieChir.  und 
Ophthalmologie,”  vol.  i.  p.  221.  228.  454.  676  ; vol.  ii. 
p.  106,  Hanover,  1818,  1819.  See  also  “ Mackenzie's 
Practical  Treatise  on  the  Eye,”  3rd  ed.  p.  751,  &c. 

CORNEA,  or  transparent  cornea,  in  contra- 
distinction to  the  sclerotica,  which  has  been 
called  opaque  cornea.  L.  cornea  seu  cornea 
pcl/ucida ; Gr.  KfpciroEiCjje  ; Fr.  la  cornec,  ou 
la  cornee  transparente  ; Ger.  die  Hornhaut  oder 
die  durchsichtige  Hornhaut. 

The  injuries  and  diseases  of  the  cornea  are, 
in  every  respect,  worthy  the  careful  attention 
of  the  surgeon,  as  even  the  slightest  of  them 
may  prove  a matter  of  grave  consequence  to 
the  economy  of  the  eye. 

To  understand  properly  the  nature  of  the 
diseases  of  the  cornea,  and  the  cause  of  the 

1 Uebcr  den  gegemvartigen  Zustanddcr  kiinstlichen 
Pupillenbildung  in  Deutschland ; Munchcn,  1818. 
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differences  which  subsist  among  them,  the 
anatomy  of  the  part,  both  as  regards  structure 
and  relations,  should  be  well  studied  ; and  this 
the  more  especially,  when  it  is  remembered 
that  the  cornea  is  a part  through  which,  not- 
withstanding its  delicacy  and  importance,  in- 
cisions and  punctures  are  often  made  in  order 
to  reach  other  parts  of  the  eye  which  may  be 
the  immediate  object  of  operation. 

ANATOMY  OF  THE  COKNEA. 

The  cornea  is  at  once  a part  of  the  strong 
outer  tunic  of  the  eyeball  and  a refractive  me- 
dium. Though  the  surfaces  of  the  sclerotica 
and  cornea  are  not  strictly  spherical,  still  it 
may  be  allowable  to  state,  in  a general  way, 
that  the  former  is  a large  segment  of  a large 
sphere,  and  the  latter  a small  segment  of  a 
smaller  sphere.  The  diameter  of  the  larger 
sphere,  or  that  formed  by  the  sclerotica,  is  the 
same  as  that  of  the  eyeball  in  general,  i.  e. 
about  4U  of  an  inch.  The  radius  of  the  con- 
vexity of  the  cornea  is  about  jg  of  an  inch.  In 
a section  of  the  eyeball,  about  | of  the  circum- 
ference are  formed  by  the  sclerotica,  and  the 
remaining 's  by  the  cornea. 

The  cornea  is  framed,  as  it  were,  into  the 
front  of  the  sclerotica  ; but  in  order  to  meet 
each  other,  the  latter  inclines  towards  the  axis 
of  the  eyeball,  and  the  former  in  an  opposite 
direction  ; hence  the  slight  sinking  in  of  the 
surface  all  round  the  cornea. 

In  a section  of  the  eyeball  through  the 
cornea  and  sclerotica,  the  edge  of  the  former 
usually  appears  as  if  bevelled  externally,  and 
overlapped  by  the  edge  of  the  sclerotica, 
bevelled  in  the  opposite  direction.  The  edge 
of  the  cornea  interiorly  is,  for  the  most  part, 
also  underlapped  by  a thin  prolongation  of  the 
sclerotica. 

The  transverse  diameter  of  the  cornea,  mea- 
sured from  the  outside  of  the  eye,  is  about  $ of 
an  inch,  but  the  vertical  diameter  is  somewhat 
less  ; hence  the  outline  of  the  cornea  is  rather 
oval  than  circular — oval,  moreover,  in  the  lite- 
ral acceptation,  as  one  end,  that  towards  the 
temple,  is  smaller  than  the  other.  This  form 
of  the  cornea  is  principally  owing  to  the 
greater  encroachment  of  the  sclerotica  exter- 
nally on  its  upper  and  lower  edges  ; for  when 
viewed  internally,  the  circumference  of  the 
cornea  is  more  nearly  circular. 

The  cornea  is  about  ^ of  an  inch  in  thick- 
ness. In  the  adult,  its  surfaces  are  parallel ; 
but  in  the  child  it  approaches  somewhat  to  the 
form  of  a meniscus,  while  in  old  age  it  has  a 
tendency  to  become  concavo-convex. 

We  distinguish  in  the  cornea  three  principal 
layers  : — 1st,  the  proper  substance  of  the  cor- 
nea in  the  middlo  ; 2dly,  the  conjunctiva  cor- 
neae  in  front ; 3dly,  the  membrane  of  Descemet 
behind. 

The  proper  substance  of  the  cornea  may,  by 
dissection,  be  divided  into  laminae  ; but  this  is 
merely  artificial,  as  is  proved  by  subjecting  the 
part  to  maceration,  when  it  absorbs  water, 
becomes  thicker,  and  presents  a spongy  ap- 
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pearance,  but  no  trace  of  laminae,  properly  so 
called.  Moreover,  microscopical  observation 
shows  it  to  consist  merely  of  a felt-work  of 
fibres,  between  the  meshes  of  which  is  con- 
tained a transparent  humour. 

The  cornea  and  sclerotica  being  both  fibrous 
structures,  present  an  interlacement  at  their 
junction,  and  the  one  is  distinguishable  from 
the  other  by  the  difference  of  transparency 
only. 

The  proper  substance  of  the  cornea  is  not 
rendered  opaque  by  the  chemical  re-agents, 
which  coagulate  and  whiten  the  epidermic 
part  of  its  conjunctival  investment. 

Conjunctiva  Corneas. — The  existence  of  an 
extension  of  the  conjunctiva  over  the  cornea 
has  been  a question  with  anatomists.  That  a 
layer  may  be  separated  from  the  anterior  sur- 
face of  the  cornea,  quite  different  from  its 
proper  substance,  and  apparently  a continua- 
tion of  the  conjunctiva  covering  the  sclerotica, 
no  one  has  doubted  ; but  this  layer  does  not 
present  exactly  the  same,  or  at  least  all  the 
anatomical  and  chemical  characters  as  the 
sclerotic  conjunctiva.  It  is  not  vascular,  the 
vessels  seen  ramifying  on  the  surface  of  the 
cornea  in  some  inflammations  being  situated 
underneath  it ; and  it  is  coagulated  and  ren- 
dered opaque  by  boiling  water  or  other  re- 
agent applied  to  separate  it1. 

The  following  demonstration,  I believe,  is 
the  true  way  of  establishing  the  existence  of  a 
conjunctiva  corneae,  and  of  preparing  us  to 
take  advantage  of  the  corroborative  evidence 
afforded  by  morbid  anatomy. 

The  layer  above  noticed  as  separable  from 
the  anterior  surface  of  the  cornea,  consists 
of  a fine  epithelium,  and  a substance  which 
may  be  compared  to  the  corpus  mucosum 
of  the  tegumentary  system.  Both  these 
structures  exist  on  the  sclerotic  conjunc- 
tiva, though  the  second  is  not  so  thick  as 
over  the  cornea.  The  blood-vessels  already 
mentioned,  as  situated  underneath  the  layer 
under  consideration,  and  in  immediate  con- 
nexion with  the  proper  substance  of  the  cor- 
nea, are  derived  from  those  of  the  sclerotic 
conjunctiva.  They  form  a stratum,  which, 
together  with  its  support  of  delicate  cellular 
tissue,  must  be  considered  as  the  essential  ele- 
ments of  a chorion.  We  have  thus  a con- 
junctival layer  of  the  cornea,  but  in  a rudi- 
mentary state,  or  which,  not  admitting  of 
being  separated  as  a whole,  in  a distinct  form 
like  the  sclerotic  conjunctiva,  may  be  viewed 
as  composing,  with  the  proper  substance  of 
the  cornea,  a fibro-mucous  membrane. 

What  is  called  the  membrane  of  Descemet,  or 
membrane  of  the  anterior  chamber  of  the  aqueous 
humour,  lines  the  whole  posterior  surface  of 
the  cornea.  Though  it  is  often  said  to  be 
reflected  upon  the  anterior  surface  of  the  iris, 

1 The  invalidity  of  the  argument  in  favour  of  the 
extension  of  the  conjunctiva  over  the  cornea,  founded 
on  the  fact,  that  in  5011)01113  a membrane  is  separated 
from  over  the  eyes  at  the  time  of  casting  the  skin,  will 
be  found  fully  exposed  in  the  article  “Lacrymal  Or- 
gans,” in  the  Cyclopaedia  of  Anatomy  and  Physiology. 
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it  cannot,  in  the  adult,  be  demonstrated  farther 
than  a little  way  upon  its  ciliary  edge.  When 
peeled  from  the  proper  substance  of  the  cor- 
nea, the  membrane  under  consideration  curls 
together,  and,  if  spread  out  and  examined 
under  the  microscope,  appears  a homoge- 
neous transparent  substance.  Its  free  surface 
is  invested  with  a very  delicate  epithelium, 
composed  of  nucleated  corpuscles. 

Blood-vessels  of  the  Cornea. — The  three  struc- 
tures of  the  cornea  just  described  have  a close 
vascular  connexion  with  each  other.  Indivi- 
dually, the  conjunctival  layer  has  a direct  vas- 
cular connexion  with  the  conjunctiva,  the 
proper  substance  with  the  sclerotica,  and  the 
membrane  of  Descemet  with  the  iris.  Around 
the  margin  of  the  cornea,  the  vessels  of  all 
these  parts  communicate. 

The  ocular  conjunctiva  receives  its  blood 
partly  from  the  lacrymal,  partly  from  the 
upper  and  lower  palpebral,  and  partly  from 
the  muscular  arteries.  The  fine  twigs  of 
these  vessels  in  the  part  of  the  conjunctiva 
covering  the  sclerotica,  affect  a reticular  ar- 
rangement, partly  by  crossing  each  other  sim- 
ply, and  partly  by  inosculations.  The  latter 
is  particularly  the  case  around  the  cornea. 
It  is  only  in  the  inflamed  state  that  the  ves- 
sels of  the  ocular  conjunctiva  can  be  well  seen. 
In  catarrhal  ophthalmia,  large  superficial  tor- 
tuous vessels  are  observed  proceeding  in  a 
direction  towards  the  cornea ; a few  of  the 
same  size  are  seen  crossing  these,  especially 
at  a distance  from  the  cornea.  Underneath 
the  large  vessels  is  a net-work  of  smaller 
ones,  the  branches  of  the  larger.  The  blood- 
vessels having  by  subdivision  become  very 
fine,  anastomose  together  by  arches,  and  form, 
round  the  margin  of  the  cornea,  a vascular 
wreath  or  circle.  From  this,  numerous  twigs 
arise,  and  proceed,  subdividing  in  their  course, 
towards  the  centre  of  the  cornea,  into  the 
proper  substance  of  w hich  they  appear  at  last 
to  penetrate. 

In  eyes  in  a state  of  congestion,  I have 
seen,  with  the  naked  eye,  blood-vessels  in  the 
cornea  ; but,  in  general,  none  are  visible,  ex- 
cept in  inflammation,  or  in  the  early  stage  of 
development.  It  is  sometimes  only  that  the 
vessels  of  the  conjunctiva  corneae  are  success- 
ful^ injected. 

The  minute  vessels,  seen  radiating  towards 
the  margin  of  the  cornea,  and  forming  the 
pink-coloured  zone  on  the  anterior  surface  of 
the  sclerotica  in  internal  inflammation  of  the 
eye,  are  the  anterior  ciliary.  They  are  derived 
from  the  ophthalmic,  lacrymal,  supra-orbital, 
and  muscular.  Opposite  the  insertion  of  the 
ciliary  ligament,  they  pierce  the  sclerotica  and 
gain  the  interior  of  the  eye,  where,  in  the  sub- 
stance of  the  annulus  albidus,  they  subdivide, 
and  then  enter  the  iris  at  its  ciliary  edge. 
Branches  also  penetrate  between  the  proper 
substance  of  the  cornea  and  the  membrane  of 
Descemet.  The  anterior  ciliaries  anastomose 
with  the  vessels  of  the  conjunctiva,  and,  in 
penetrating  the  sclerotica,  send  twigs  forward 
to  the  substance  of  the  cornea.  Within  the 


eye  the  anterior  ciliaries  send  a few  twigs  back 
into  the  choroid,  to  anastomose  with  the  pos- 
terior ciliaries. 

Nerves  of  the  Cornea. — The  existence  of 
nerves  in  the  cornea,  as  first  pointed  out  by 
Schlemm,  of  Berlin,  who  traced  branches  of 
the  ciliary  nerves  to  it,  has  been  recently  con- 
firmed by  Bochdalek,  of  Prague,  and  Pap- 
penheim,  of  Breslaw.  The  cornea,  however, 
does  not  possess  much  sensibility.  In  the 
state  of  health  it  may  be  freely  touched,  or 
cut,  or  punctured  with  little  or  no  pain. 

The  relations  of  the  cornea  to  the  aqueous 
humour  and  iris  are  points  of  great  practical 
importance.  Any  perforation  of  the  first  in- 
volves the  escape  of  the  second ; an  occur- 
rence, however,  not  in  itself  of  serious  import, 
except  in  as  far  as  it  favours  the  prolapse  of 
the  third,  which,  according  to  its  extent,  ex- 
erts a more  or  less  prejudicial  influence  over 
the  optical  arrangement  of  the  whole  organ. 

The  motions  of  the  iris  are  influenced  by 
any  irritation  applied  to  the  cornea.  If  the 
latter  be  touched  with  a stick  of  lunar  caustic, 
for  example,  contraction  of  the  pupil  will  be 
produced. 

MALFORMATIONS  OF  THE  CORNEA. 

The  cornea,  though,  for  the  sake  of  conve- 
nience in  description,  commonly  said  to  be  a 
segment  of  a sphere,  is  not  so,  strictly  speaking ; 
for  it  is  slightly  more  prominent  in  the  centre 
than  a spherical  surface  would  be.  Moreover, 
its  horizontal  curvature  has  a somewhat  greater 
radius  than  the  vertical  *. 

Marked  deviation  from  this  form  of  the 
cornea,  gives  rise  to  irregular  refraction,  and 
consequent  disturbance  of  vision.  The  sim- 
plest and  most  common  deviations  consist  in 
increased  or  diminished  prominence  of  the 
cornea, — conditions,  among  others,  of,  in  the 
former  case,  short-sightedness,  and,  in  the  lat- 
ter, of  long-sightedness.  Other  changes  in  the 
form  of  the  cornea  are  met  with,  the  most 
remarkable  of  which  are  cylindrical  cornea 
and  conical  cornea. 

Cylindrical  Eye. 

Mr.  Airy  has  written  an  account 2 of  one  of 
his  own  eyes,  which  he  ascertained  to  refract 
the  rays  to  a nearer  focus  in  a vertical  than  in 
a horizontal  plane.  This  would  take  place,  he 
remarks,  if  the  cornea,  instead  of  being  a sur- 
face of  revolution,  in  which  the  curvature  of 
ail  its  sections  through  the  axis  must  be  equal, 
were  of  some  other  form,  in  which  the  curva- 
ture in  a vertical  plane  is  greater  than  in  a 
horizontal.  This  is,  in  fact,  as  has  been  above 
mentioned,  the  natural  form  of  the  cornea,  but 
in  the  instance  of  Mr.  Airy’s  eye,  existing  in 
an  exaggerated  degree  so  as  to  disturb  vision. 

• 

1 Gcrson,  De  Forma  Corneae  Oculi  Htimani,  &c.; 
Gottingir,  1810,  p.  21. 

2 Transactions  of  the  Cambridge  Philosophical  So- 
ciety, quoted  in  the  Encyclopaedia  Metropolitans,  arti- 
cle Light,  p.  398,  § 359. 
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The  following  is  a case  of  cylindrical  defor- 
mation of  the  cornea  produced  by  injury, 
but  in  a direction  the  converse  of  that  pre- 
sented by  Mr.  Airy’s  eye: — An  angular  frag- 
ment of  iron,  about  half  an  inch  long,  chip- 
ped off  by  a chisel,  penetrated  the  right 
cornea  of  Samuel  Lamont,  within  a line  of 
its  upper  margin.  Though  immediately  re- 
moved, it  produced  cataract  and  dislocation 
of  the  lens,  with  very  violent  inflammation, 
which  continued  unabated  for  five  weeks  be- 
fore the  patient  came  to  the  Glasgow  Eye  In- 
firmary, notwithstanding  blood-letting,  leech- 
ing, and  blistering.  The  lens  was  extracted 
by  Dr.  Rainy,  with  the  same  striking  relief 
which  extraction  generally  affords  in  such 
cases.  The  cornea,  at  his  admission,  was 
more  convex  in  its  horizontal  than  in  its  ver- 
tical section,  as  if  it  had  been  compressed 
laterally.  This  form,  which  it  permanently 
retained,  served  materially  to  impair  the 
patient’s  vision.  The  retina  appeared  to  be 
sound,  and  he  saw  considerably  more  distinctly 
when  he  viewed  objects  through  a four-inch 
convex  glass1. 

With  such  unnatural  conformation  of  the 
cornea,  a point  appears  to  the  eye  a line  of  a 
certain  length  ; a circle  an  oval ; every  thing 
being  seen  elongated  in  one  direction.  The 
cylindrical  deformation  has  been  met  with 
oblique,  so  that  a square  appeared  a parallelo- 
gram. 

The  defect  is  remedied  by  glasses  which,  to 
the  healthy  eye,  would  make  a line  of  the 
same  length  appear  a point, — which  would,  in 
fact,  shorten  all  objects  in  the  same  degree 
and  in  the  same  direction,  as  they  were  length- 
ened by  the  defective  eye2. 

Each  case  of  cylindrical  cornea  being  thus 
more  or  less  peculiar,  lenses  must  be  specially 
prepared  for  it ; and  it  is  evident  that  this  de- 
mands both  skill  and  intelligence  on  the  part 
of  the  optician.  The  general  principle  on 
which  the  glass  is  shaped,  Mr.  Ross  informs 
me,  is  this  : One  side  of  the  lens  is  made  a 
portion  of  a cylinder,  of  the  same  diameter  as 
the  cylinder  cornea,  having  its  axis,  however, 
placed  at  right  angles  to  that  of  the  latter. 
The  other  side  of  the  lens  is  made  plane,  con- 
vex, or  concave,  to  suit  the  condition  of  the 
eye  irrespective  of  its  cylindricity. 

Conical  Cornea. 

This  change  in  the  form  of  the  cornea  is 
not  necessarily  connected  with  any  inflamma- 
tory symptoms,  though  in  some  cases  such 
have  been  observed  3. 

Objective  Symptoms. — Along  with  disturb- 
ance of  vision,  the  cornea  is  observed  simply 
to  become  more  and  more  prominent  in  or 
about  the  centre  ; and  this  prominence  usually 
rises  rather  abruptly.  When  viewed  from  the 

1 Mackenzie's  Practical  Treatise  on  the  Diseases  of 
tile  Eye,  ed.  3d,  p.  342;  London,  1840. 

2 On  the  Use  and  Abuse  of  Spectacles,  hv  Andrew 
Ross,  optician,  Regent  Street. 

* Figure  1 . 
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front,  the  eye  affected  with  conical  cornea  has 
a peculiarly  brilliant  and  sparkling  appearance, 
in  consequence  of  the  light  being  reflected  in 
many  different  directions.  Viewed  in  profile, 
the  cornea  appears  dark  between  the  apex  and 
base  of  the  cone.  When  the  prominence  of 
the  cornea  is  considerable,  the  eye  cannot  be 
kept  long  and  steadily  directed  forward,  but 
is,  by  the  action  of  the  eyelids,  always  turned 
either  to  the  one  angle  or  the  other.  The 
apex  of  the  cone  in  time  becomes  more  or  less 
opaque,  and  even  ulcerated, — a state  attended 
of  course  with  some  inflammatory  action. 

Subjective  Symptoms. — Short-sightedness  first 
attracts  attention,  and,  by-and-by,  vision  be- 
comes very  indistinct  at  any  distance.  The 
patient  can  then  recognize  objects  only  when 
held  close  to  the  eye  to  one  or  other  side,  so 
that  the  rays  of  light  may  pass  through  the 
cornea  as  near  its  circumference  as  is  com- 
patible with  their  entrance  into  the  pupil. 
In  this  state,  haif-closing  the  eyelids  assists 
vision.  The  patient  generally  sees  objects 
multiplied.  This,  Sir  David  Brewster  ascer- 
tained to  be  owing  to  small  inequalities  on  the 
surface  of  the  deformed  cornea. 

Conical  cornea  is  rather  a rare  affection. 
Females  have  been  found  more  frequently  the 
subjects  of  it  than  males  ; and  young  persons, 
than  old.  Though  it  occurs  most  commonly 
after  puberty,  Mr.  Wardrop  has  met  with 
conical  cornea  in  a boy  of  eight,  and  Dr. 
Ammon  once  saw  it  congenital  in  three 
sisters.  Both  eyes  usually  become  affected 
either  at  the  same  time  or  one  after  the  other. 
Less  commonly  is  the  disease  limited  to  one 
eye.  For  the  most  part,  the  cornea  slowly 
undergoes  the  change  to  the  conical  form. 

Diagnosis. — The  morbid  affections  of  the 
cornea,  which  might  be  confounded  with 
conical  cornea,  are  : — 

1st.  The  spherically  prominent  cornea,  oc- 
curring as  a consequence  of  corneitis. 

2d.  Hernia  of  the  cornea. 

3d.  Partial  staphyloma  of  the  cornea  and 
iris. 

4th.  Conical  staphyloma. 

The  characteristics  of  these,  and  their  dif- 
ferences from  conical  cornea,  will  be  pointed 
out  in  the  proper  place;  here  it  is  necessary 
only  to  remark  that,  as  in  the  early  stage  the 
vivid  reflection  of  the  light  is  not  apparent, 
the  nature  of  the  case  may  be  altogether  over- 
looked, if  the  practitioner  does  not  take  care 
to  examine  the  eye  from  the  side.  Dr.  Hull1 
mentions  that  he  has  known  a practitioner 
prescribe  at  random  for  a lady,  “ who  was 
obliged  as  she  was  leaving  the  presence,  to 
inform  him  that  her  disorder  was  conical 
cornea !” 

Morbid  Anatomy. — Opinion  has  been  di- 
vided on  this  point  ; some  asserting  that  the 
centre  of  the  cornea  is  thickened,  others 
maintaining  the  contrary  to  be  the  fact.  The 
late  Dr.  Jaeger,  of  Erlangen,  examined  the 
eyes  of  a person  affected  with  conical  cornea, 

1 Cursory  Notes  on  flic  Morbid  Eve,  i>.  37. 
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who  died  of  phthisis.  The  middle  of  the  cor- 
nea forming  the  apex  of  the  cone  was  in  the 
right  eye  one-third,  and  in  the  left  eye  one-half 
thinner  than  natural.  In  both  eyes  the  cir- 
cumferential portion  of  the  cornea  was  thick- 
ened. Mr.  Middlemore  has  also  had  an 
opportunity  of  examining,  after  death,  the 
state  of  the  cornea  in  a person  affected  with 
the  disease  in  an  extreme  degree.  He  found 
the  circumference  of  the  cornea  of  the  ordi- 
nary and  natural  thickness,  but  its  apex  was 
much  thinner  than  usual1. 

The  causes  of  conical  transformation  of  the 
cornea  are  unknown. 

The  prognosis  of  conical  cornea  is  in  gene- 
ral unfavourable,  though  sometimes  the  dis- 
ease, after  a slight  degree  of  development,  has 
its  farther  progress  arrested. 

Treatment. — In  entering  upon  this  part  of 
the  subject,  it  is  well  to  premise,  that  restora- 
tion of  the  cornea  to  its  natural  form  is  not  to 
be  calculated  on.  The  only  indications,  there- 
fore, are  to  arrest  the  deforming  process  ; or 
to  try  by  an  operation  to  rectify  somewhat 
the  disordered  optical  condition  of  the  eye  ; 
or  lastly,  to  provide  some  kind  of  glass  calcu- 
lated to  compensate  the  malformation  of  the 
cornea. 

As  a means  of  arresting  the  deforming  pro- 
cess, counter-irritation,  astringents  locally,  and 
tonics,  or  iodine  internally,  have  had  some 
equivocal  testimony  in  their  favour.  So,  like- 
wise, repeated  evacuation  of  the  aqueous 
humour. 

In  a woman  about  seventy  years  of  age, 
affected  at  the  same  time  with  conical  cornea 
and  cataracts,  Sir  William  Adams  successfully 
removed  the  latter,  and  found  that  the  patient 
could  afterwards  see  much  more  distinctly 
without  convex  glasses,  than  is  usual  for  those 
who  have  undergone  the  operation  for  cata- 
ract. Encouraged  by  this,  he  removed  the 
transparent  crystalline  lens,  by  the  operation 
of  division,  from  one  of  the  eyes  of  a young 
woman  affected  with  conical  cornea  in  both. 
The  ultimate  result,  he  says,  was  beneficial. 
Others,  however,  assert,  that  the  operation 
does  no  good,  which  theoretically  was  to  have 
been  expected,  as  a concave  glass  was  likely 
to  afford  all  the  assistance  which  removal  of 
the  lens  could  by  possibility  do. 

Dilatation  of  the  pupil  by  belladonna  has 
been  found  in  some  cases  to  assist  vision. 
This  it  does  by  allowing  the  rays  to  enter  the 
eye  through  the  less  deformed  circumference 
of  the  cornea.  On  the  same  principle,  Himly’s 
operation  of  dislocating  the  pupil  has  been 
proposed  ; and  Mr.  Tyrrell2  informs  us  he  has 
put  it  into  execution  seven  or  eight  times 
within  the  last  six  years,  and  in  each  case 
with  benefit,  which  in  two  especially  was  very 
considerable.  In  no  instance  did  any  evil 
follow.  The  operation  consists  simply  in 
making  a puncture,  with  an  iris  knife  or  the 
point  of  a cataract  knife,  through  the  cornea 

1 Treatise,  vol.  i.  p.  532. 

2 A Practical  Work  on  the  Diseases  of  the  Eye, 
&c. ; vol.i.  p.  277.  London,  1 8-10. 


close  to  the  sclerotica,  and  prolapsing  a por- 
tion of  the  iris,  so  as  to  bring  the  pupil  from 
behind  the  apex  of  the  cone. 

As  to  glasses,  simple  concaves  have  been 
found  of  no  use.  Dr.  Hull  mentions  an  instru- 
ment, formed  of  two  lenses,  with  an  adjust- 
ment, the  farther  and  larger  lens  convex, 
the  nearer  and  smaller  doubly  concave,  from 
which  benefit  was  obtained  in  as  bad  a case  of 
conical  cornea  as  he  ever  saw1. 

INJURIES  OF  THE  CORNEA. 

Foreign  bodies  adhering  to , or  imbedded  in,  the 
Cornea. 

The  husks  of  small  seeds,  and  other  analo- 
gous bodies,  such  as  the  wing-case  of  cer- 
tain insects,  and,  as  I have  seen  in  a fisherman, 
one  of  the  valves  of  a minute  bivalve  shell 
getting  into  the  eye,  sometimes  adhere  to 
the  surface  of  the  cornea,  and  are,  perhaps, 
overlooked,  until  inflammation  sets  in,  when 
they  are  mistaken  for  pustules  or  phlyctenulae, 
resulting  from  the  inflammation.  This,  there- 
fore, should  induce  to  a careful  examination 
in  any  suspected  case,  when  the  nature  of  the 
body  on  the  cornea  cannot  fail  to  be  recog- 
nized. Removal  is  readily  effected  by  the 
touch  of  a hair-pencil  moistened  and  brought 
to  a point,  or  of  a toothpick,  the  eyed  end  of 
a probe,  or  a small  spatula-like  silver  instru- 
ment for  the  purpose  2. 

The  ignited  sparks  detached  from  iron  in- 
struments in  the  course  of  various  operations, 
called  fires,  and  which  so  frequently  strike, 
and  sink  into,  the  cornea,  appear  as  small  dark 
points  on  the  surface,  with  some  dimness 
around.  They  give  rise  to  more  or  less  pain, 
especially  when  the  eyelids  are  closed,  to- 
gether with  redness  and  lacrymation.  The 
foreign  body  is,  at  first,  firmly  fixed,  but  after- 
wards becomes  loose.  When  removed,  it  is 
found,  on  close  examination,  to  be  black  oxyd 
of  iron,  fused  into  a minute  globule. 

Chips  of  pure  metal,  splinters  of  glass,  stone, 
hard  wood,  and  the  like,  projected  against  the 
eye,  often  stick,  more  or  less  deeply,  in  the 
cornea,  or  even  wholly  penetrate  it,  and  lodge 
in  the  interior  of  the  eye.  If  a part  of  the 
foreign  body  remains  projecting,  very  great 
irritation  ensues,  but  if  the  body  has  sunk  fairly 
in  the  substance  of  the  cornea,  it  may  produce 
little  reaction,  or,  becoming  enveloped  in  a 
capsule  of  lymph,  it  ceases  to  be  a cause  of  irri- 
tation, and  the  inflammation,  to  which  it  may 
have  given  rise,  subsides  ; the  cornea  at  the 
part  remaining  opaque.  More  frequently,  how- 
ever, ulcerative  absorption  of  the  cornea  takes 
place  around  the  foreign  body,  which  thus 
becomes  loose  at  the  bottom  of  the  ulcer,  re- 
quiring but  a touch  for  its  detachment. 

When  a chip  of  pure  iron  sticks  in  the  cor- 
nea, and  is  allowed  to  remain  any  time,  it  be- 
comes oxydated,  and  tinges  the  adjacent  cor- 
nea of  a brown  colour. 

The  globule  of  black  oxyd  of  iron  is,  in 
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general,  easily  turned  out  of  its  nidus  by 
means  of  the  small  silver  spatula.  If  any  part 
of  a foreign  body  sticking  in  the  cornea  pro- 
jects, it  is  to  be  seized  with  a forceps,  and 
drawn  out  ; but  if  it  does  not  project,  it  is 
necessary  to  use  a pointed  instrument,  such  as 
a large,  and  rather  blunt  cataract  needle,  for 
its  dislodgement.  In  doing  this,  great  care 
should  be  taken  not  to  cause  any  abrasion  of 
the  cornea,  and  never  to  scrape  it,  with  the 
intention  of  removing,  for  instance,  the  brown 
speck  left  by  the  oxydation  of  a fragment  of 
iron,  such  a speck  it  is  well  not  to  interfere 
with.  When  the  foreign  body  is  irregular  in 
shape,  and  has  penetrated  the  cornea  obliquely, 
and  to  some  extent,  it  may  be  necessary  to 
make  an  incision  with  a cataract  knife,  so  as 
to  expose  the  body,  which  is  then  to  be  seized 
with  a forceps,  or  turned  out  with  the  spatula. 
It  is  to  be  remarked,  however,  that  when  a 
body  cannot  be  readily  got  at,  attempts  at  ex- 
traction should  not  be  continued  too  long,  for 
more  injury  may  result  from  this,  than  from 
the  presence  of  the  foreign  body.  By  and  by, 
it  becomes  loose,  and  is  then  more  easily  ex- 
tracted. 

Chemical  Injuries. 

That  the  eye  can  bear  a great  deal  in  this 
way  is  proved  by  the  strong  stimulants  fre- 
quently applied  to  it  by  way  of  treatment,  and 
by  the  circumstance  that  melted  pitch,  tallow, 
and  even  lead,  have  fallen  into  the  eye  with- 
out any  very  bad  ultimate  result.  In  some 
cases,  however,  the  effects  of  such  injuries  are 
both  severe  and  destructive. 

When  gunpowder  is  exploded  into  the  eye, 
besides  the  burn  w'hich  may  result,  the  grains 
fix  in  the  conjunctiva,  and  in  the  cornea, 
and  unless  carefully  picked  out  with  a small 
spatula,  or  the  point  of  a cataract  needle,  the 
membrane  will  close  over  them,  so  that  they 
will  remain  indelible,  and  the  cornea  become 
opaque  *.  It  is  generally  the  lower  part  of  the 
cornea,  Dr.  Mackenzie  remarks,  p.  348,  which 
suffers  most  from  the  explosion  of  gunpowder 
into  the  eye  ; but  in  an  instance  which  came 
under  his  observation,  as  the  person  was  in 
the  act  of  stooping  to  the  ground  when  the 
powder  exploded,  it  was  the  upper  half  of 
each  cornea  that  received  the  injury,  and  was 
left  opaque. 

Lime  in  any  state,  but  especially  when  un- 
slaked, getting  into  the  eye,  is  very  fatal  to 
it.  The  cornea  may  be  at  once  altogether 
destroyed,  or,  if  the  injury  has  not  taken  place 
to  such  an  extent,  the  epidermic  part  of  its 
conjunctival  layer,  at  least,  is  immediately 
decomposed.  It  becomes  white,  rises  in  a blis- 
ter, and,  ultimately,  peels  of}',  leaving  the  pro- 
per substance  of  the  cornea  perfectly  smooth, 
and  presenting  more  or  less  of  a blue  pearly 
whiteness2. 

If  the  vascular  stratum  of  the  conjunctiva 
corneae  has  not  been  injured,  and  if  the  inflam- 

1 Mackenzie,  Practical  Treatise,  3d  ed.  p.  227. 

2 Mackenzie,  Treatise,  &c. 
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mation  which  follows  is  moderate,  the  epider- 
mic part  is  slowly  regenerated,  and  the  trans- 
parency of  the  cornea  may  be  nearly  restored. 
But  if  the  lime  has  acted  more  deeply,  or 
severe  inflammation  has  ensued,  the  cornea 
never  again  becomes  clear. 

WThen  sulphuric  acid  has  been  intruded  into 
the  eye,  the  conjunctiva  appears  almost  scar- 
red, being  white,  soft,  and  swollen.  It  after- 
wards peels  off,  while  the  cornea  rapidly  be- 
comes disorganized,  by  infiltration  of  pus, 
ulceration  and  sometimes  sloughing  ; a raw 
surface  is  left  both  on  the  ball  and  on  the  in- 
side of  the  lids,  ready  to  unite  and  close  the 
eye,  by  an  incurable  and  almost  total  symble- 
pharon.  In  other  cases  partial  symblepharon 
is  the  result1.  Though  the  immediate  effects 
of  the  injury  may  not  be  to  such  an  extent  as 
the  above,  Dr.  Mackenzie  remarks,  that  dan- 
gerous symptoms,  such  as  onyx  and  iritis,  are 
apt  to  occur,  in  such  cases,  weeks  from  the 
receipt  of  the  injury.  Symblepharon,  to  a 
greater  or  less  extent,  is  also  a common  effect 
of  injury  from  the  intrusion  of  lime  into  the 
eye2. 

Abrasions,  Contusions,  and  punctured  and  incised 
Wounds  of  the  Cornea. 

These  may  be  all  complicated  with  the 
injuries  already  described. 

Though  the  surface  of  the  cornea  may  be 
touched  without  inconvenience,  a sudden  wipe 
on  it,  with  a handkerchief,  for  instance,  causes 
considerable  uneasiness,  lacrymation,  and  in- 
tolerance of  light  for  a time. 

Abrasion  of  the  cornea  is  sometimes  pro- 
duced by  a scratch  of  the  finger-nail,  by  awrk- 
ward  attempts  to  remove  a foreign  body,  or 
it  is  the  result  of  a stroke  w'ith  an  ear  of  corn, 
an  accident  to  which  reapers  are  much  ex- 
posed. Sometimes  the  cornea  is  contused  by 
a foreign  body  striking  it,  and  then  flying 
off. 

The  puncture  or  incision  made  in  the  cornea 
in  operations  generally  heals  soon  and  kindly  5 
and  even  wounds  produced  by  accident  some- 
times heal  beyond  expectation,  though  they 
are  not  unfrequently  followed  by  severe  and 
destructive  inflammation.  Such  a result  is 
readily  accounted  for  by  the  contusion  of  the 
whole  eye  attending  the  accident,  by  the  irre- 
gularity of  the  wound,  perhaps  a bad  state  of 
health  at  the  time,  and,  not  unfrequently,  by 
the  neglect  with  which  the  case  is  apt  to  be 
treated  at  first.  If  ordinary  caution  had  been 
taken  in  the  following  case,  it  is  not  unlikely 
that  the  eye  would  speedily  have  recovered, 
as  has  happened  in  many  similar  instances. 

A quarryman,  young  and  healthy,  was  struck 
on  the  eye  with  a splinter  of  stone.  The 
appearance  I found,  on  examination,  will, 
perhaps,  be  best  described  by  saying,  that  the 
cornea  was  cracked  in  its  vertical  diameter. 

1 Mackenzie,  Treatise,  p.  226. 

2 See  further  on  the  subject,  articles  Eve  and 
Ophthalmia. 
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At  the  place  of  the  crack  there  was  a slight 
tendency  to  project.  There  was  no  appear- 
ance of  contusion,  and  no  injection.  So  little 
inconvenience  did  this  state  produce,  that  the 
man  could  not  be  prevailed  upon  to  intermit 
his  work.  The  consequence  was,  that,  in  a 
day  or  two  after,  the  projection  of  the  cornea 
increased,  the  aqueous  humour  drained  away, 
the  iris  fell  forward  against  the  cornea,  and 
inflammation  and  pain  set  in. 

The  immediate  effect,  in  most  cases  of 
penetrating  wounds  of  the  cornea,  is  escape  of 
the  aqueous  humour,  and,  sometimes,  espe- 
cially if  the  wound  is  of  any  extent,  and  situ- 
ated near  the  edge  of  the  cornea,  protrusion 
of  the  iris.  It  is  this  latter  circumstance, 
when  it  occurs,  which  constitutes  the  principal 
difficulty  of  the  case,  for  the  mere  wound  of 
the  cornea  may  heal,  and  the  aqueous  humour 
he  renewed  in  from  thirty-six  to  forty-eight 
hours.  Even  when  the  accident  is  quite  re- 
cent, it  is  seldom  we  succeed  in  returning  the 
iris  to  its  natural  position — never,  if  but  a few 
hours  have  elapsed. 

If  the  iris  be  but  slightly  engaged  in  the 
wound  of  the  cornea,  and  if  this  be  towards 
the  circumference,  the  first  thing  to  be  tried 
is  rubbing  the  upper  eyelid  over  the  cornea, 
and  then  suddenly  opening  the  eye  to  a bright 
light.  The  tendency  of  the  pupil  to  contract 
being  thus  excited,  disengagement  of  the  iris 
from  the  wound  of  the  cornea  is  expected  to 
follow.  This  proceeding  may  be  repeated 
along  with  attempts  to  push  the  iris  back  into 
its  place  with  a blunt  probe.  But,  of  course, 
all  of  this  would  be  useless  if  the  iris  were  at 
all  strangulated  in  the  wound  of  the  cornea.. 

If  the  wound  of  the  cornea  be  nearer  the 
centre,  and  if  it  be  the  pupillary  portion  of 
the  iris  which  is  prolapsed,  dilatation  of  the 
pupil  by  belladonna,  prejudicial  in  the  former 
case,  may  be  tried  in  this,  along  with  rubbing 
the  eyelid  over  the  cornea. 

In  regard  to  exciting  the  pupil  to  contract 
or  dilate,  it  is  to  be  remarked,  that  though 
the  contractile  power  of  the  iris  appears  very 
considerable  wdiile  supported  by  the  aqueous 
humour,  it  becomes  almost  null  when  this  is 
removed,  in  consequence  of  the  resistance  of 
its  own  weight,  and  the  pressure  of  adjacent 
parts,  to  say  nothing  of  its  engagement  in  a 
wound  of  the  cornea. 

If  protrusion  of  the  iris  be  evidently  kept 
up  by  the  aqueous  humour  pressing  it  forward, 
this  should  be  evacuated  by  puncture. 

If  the  attempts  to  return  the  iris  have  failed, 
and  if  the  case  be  still  recent,  the  protruding 
iris  should  be  snipt  off  with  scissors,  espe- 
cially if  it  be  the  pupillary  edge,  and  then 
friction  employed  as  before.  By  this  proceed- 
ing we  may  preserve  the  cornea  entire,  though 
with  a pupil  large  and  irregular.  By  leaving 
the  protruded  iris,  synechia  anterior  and  con- 
tracted pupil  with  opacity  of  the  cornea  to  a 
greater  or  less  extent,  if  not  partial  staphy- 
loma, inevitably  result. 

If  some  time  has  already  elapsed  since  the 
accident,  the  case  falls  into  the  category  of 


ophthalmia,  attended  by  penetrating  ulceration 
of  the  cornea  and  protrusion  of  the  iris. 

When  a wound  of  the  cornea  is  healing,  its 
edges  are  gray ; but  if,  by  an}'  accident,  union 
by  the  first  intention  should  not  take  place, 
“ the  edges  of  the  wound  swell,  and  are  sepa- 
rated from  one  another  to  a considerable  dis- 
tance by  a tough  yellow  matter,  resembling 
albumen,  which  sometimes  hangs  down  from 
the  wound  in  the  form  of  flakes.  As  the 
healing  process  goes  on,  the  quantity  of  this 
matter  diminishes,  and  the  edges  gradually 
approach  each  other,  until  a firm  and  complete 
cicatrix  is  formed 

It  sometimes  happens  that  in  oid  and  en- 
feebled persons,  the  incision  made  in  the  cor- 
nea for  extracting  a cataract  does  not  unite, 
for  want  of  sufficient  reaction  in  the  part : the 
consequence  of  this  may  be,  that  the  aqueous 
humour  drains  away,  the  cornea  becomes 
flaccid,  dim,  and  gradually  opaque,  and  even- 
tually destruction  of  the  eye  follows.  Some- 
times the  w'ound  of  the  cornea  does  heal,  after 
a considerable  interval,  and  the  eye  is  saved. 
In  such  cases  nourishing  diet  and  tonics  should 
be  given,  and  the  eye  itself  touched  with  some 
stimulant,  such  as  the  nitrate  of  silver2. 

A penetrating  wound  of  the  cornea,  close 
to  its  margin,  sometimes  closes  by  the  con- 
junctiva alone  healing  over  it  while  the  pro- 
per substance  of  the  cornea  remains  ununited. 
The  consequence  is,  the  aqueous  humour  ele- 
vates the  conjunctiva  in  the  form  of  a vesicle. 
This  state  of  parts  is  called  fistula  cornea ?,  and 
must  be  distinguished  from  hernia  cornetE  and 
partial  staphyloma. 

After  snipping  off  the  elevated  conjunctiva, 
the  orifice  in  the  proper  substance  of  the 
cornea,  leading  into  the  anterior  chamber,  is 
to  be  touched  freely  with  the  lunar  caustic 
pencil3. 

DISEASES  OF  THE  CORNEA. 

Inflammation  of  the  Cornea , Corneitis  or  Keratitis. 

As  around  the  margin  of  the  cornea,  the 
blood-vessels  of  the  conjunctiva,  sclerotica, 
and  iris  communicate,  and  as  from  this  vascular 
confluence  the  cornea  receives  its  supply,  it  is 
not  surprising  that  it  should  become  involved 
in  the  inflammatory  diseases  of  those  parts, 
nor,  on  the  other  hand,  that  they  should  par- 
ticipate in  inflammations  primarily  affecting  it. 
But  as  the  conjunctival  layer  of  the  cornea 
receives  its  vascular  ramifications  more  parti- 
cularly from  the  blood-vessels  of  the  sclero- 
tic conjunctiva,  and  the  proper  substance  of 
the  cornea,  and  membrane  of  Descemet,  from 
the  anterior  ciliary  arteries,  which  equally 
supply  the  sclerotica  and  iris,  so  each  of  the 
three  component  structures  of  the  cornea  may 
be  separately  affected  by  extension  of  inflam- 
mation from  that  part  with  which  it  has  the 

1 Ward rop,  Morbid  Anatomy  of  the  Human  Eye, 
vol.  i.  p.  65,  2nd  ed. 

s Mackenzie,  Treatise,  p.  695;  and  Raleigh,  Trans, 
of  Med.  and  Rhys.  Soc.  of  Calcutta,  vol.  iv.  p.  650. 

* Mackenzie,  Treatise,  p.  335. 
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most  direct  vascular  connexion  ; though  from 
the  close  anastomoses  which  the  capillaries  of 
one  structure  have  with  those  of  the  others, 
all  are  apt  to  suffer. 

As  it  is  with  secondary,  so  it  is  with  primary 
inflammations  of  the  cornea  ; — its  conjunctival 
layer,  its  proper  substance,  or  the  membrane 
of  Descemet,  may  be  the  focus  of  disease,  but 
the  others  will  participate  in  its  radiations  to 
a greater  or  less  extent. 

Traumatic  Inflammation  of  the  Cornea. 

In  simple  traumatic  inflammation  of  the 
cornea,  there  is  injection  both  of  the  sclero- 
tic and  conjunctival  vessels,  especially  on 
that  side  of  the  cornea  nearest  the  injured 
part.  The  only  appearance  in  the  cornea 
itself  is  opacity  to  a greater  or  less  extent, 
and  of  a greater  or  less  intensity.  Vessels  are 
seldom  visible.  The  pain  is  slight,  but  is  very 
severe  if  the  inflammation  has  extended  to 
the  deeper  parts  of  the  eye. 

By  rest,  cold  lotions,  and  antiphlogistics, 
this  slight  degree  of  inflammation  usually  sub- 
sides in  a sound  constitution,  and  the  cornea 
clears. 

The  result  of  injury  of  the  cornea,  however, 
even  when  trifling  in  degree,  is  not  always  so 
slight  as  above  described.  The  inflammation 
is  sometimes  severe,  obstinate,  and  dangerous, 
involving  not  only  the  cornea  itself,  but  also 
other  parts  of  the  eye,  both  external  and  in- 
ternal. The  membrane  of  the  aqueous  humour 
is  particularly  liable  to  suffer  ; and  iritis  on  the 
one  hand,  and  inflammation  of  the  proper  sub- 
stance of  the  cornea,  ending  in  purulent  infil- 
tration, on  the  other,  are  not  unfrequent  com- 
plications. 

In  a man  who  had  a glassful  of  ardent  spirits 
thrown  against  his  eye,  inflammation  of  the 
membrane  of  the  aqueous  humour  came  on, 
but  in  a very  slight  degree.  Dimness  of  the 
posterior  surface  of  the  cornea,  most  marked 
towards  the  centre,  some  discolouration  of  the 
iris,  faint  sclerotic  redness,  dimness  of  vision, 
and  slight  circumorbital  pain,  were  the  symp- 
toms ; but  they  passed  off  in  a few  days  under 
the  use  of  no  other  remedy  but  cold  applica- 
tions to  the  eye. 

A severer  form  of  inflammation  from  injury 
of  the  cornea  is  often  met  with  in  reapers,  who 
have  had  the  cornea  abraded  by  a stroke  from 
an  ear  of  corn,  though  a similar  inflammation 
often  arises  from  other  injuries.  The  patient 
presents  himself  to  the  surgeon  with  the  cor- 
nea muddy  and  of  a greenish  yellow  hue,  the 
iris  discoloured,  and  pupil  contracted,  with 
considerable  conjunctival  and  sclerotic  injec- 
tion, such  as  is  seen  in  catarrho-rheumatic 
ophthalmia.  These  objective  symptoms  are 
accompanied  by  fever,  severe  circumorbital  or 
temporal  pain,  aggravated  at  night,  and  dim- 
ness of  vision. 

If  the  inflammation  is  allowed  to  run  on,  or 
if  treatment  fail  to  arrest  its  progress,  purulent 
infiltration  of  the  cornea,  hypopyon,  and  effu- 
sion of  lymph  into  the  pupil,  may  take  place 


singly  or  together.  The  ultimate  result  is  loss 
of  the  eye,  either  by  the  bursting  of  the  cornea 
and  the  formation  of  staphyloma,  or  by  atro- 
phy- 

Treatment. — Mercury  is  our  principal  re- 
medy, after  the  abstraction  of  blood.  The 
extent  to  w-hich  venesection  should  be  carried 
ought  to  be  carefully  regulated  by  the  circum- 
stances of  the  case  ; it  is  not  to  be  dreaded 
too  much  on  the  one  hand,  nor,  on  the  other, 
pushed,  by  repetition,  too  far.  The  pupil  is  to 
be  kept  dilated  by  belladonna,  smeared  on  the 
eyebrow ; and  when  the  progress  of  the  in- 
flammation is  arrested,  the  exhibition  of  bark, 
as  a general  remedy,  and  the  application  of  a 
solution  of  corrosive  sublimate,  (gr.  H — j — 
3vij)  wdth  vinum  opii  (3j)  as  a local  remedy, 
will  powerfully  promote  the  cure. 

In  illustration  of  the  dangerous  nature  of 
the  inflammation  which  is  apt  to  take  place  in 
consequence  of  abrasion  of  the  cornea  in 
reapers,  it  is  mentioned  by  Professor  Walther, 
of  Munich,  in  a small  work,  published  thirty 
years  ago  *,  that,  in  the  Isar  district  of  Bavaria 
from  fifty  to  sixty  eyes  used  to  be  annually 
lost,  during  harvest,  from  this  cause. 

Inflammation  of  the  Conjunctiva  Cornea. 

In  many  cases  of  conjunctivitis,  the  con- 
junctiva corneae  remains  quite  unaffected  ; in 
other  cases,  the  inflammation,  sooner  or  later, 
spreads  to  it  also.  Sometimes,  on  the  other 
hand,  it  would  appear  that  the  injection  of  the 
sclerotic  conjunctiva  is  the  consequence  merely 
of  the  afflux  of  blood  to  the  primarily  affected 
conjunctiva  corneae. 

Besides  the  cases  of  inflammation  of  the 
conjunctiva  corneae,  attended  with  the  forma- 
tion of  phlyctenulae  and  pustules,  ending  in 
ulceration  of  the  cornea,  there  are  others,  in 
wdrich  the  conjunctiva  corneae,  at  some  point, 
becomes  opaque,  thickened,  and  elevated 
merely,  and  receives  from  the  circumcorneal 
conjunctival  net-work  a fasciculus  of  red  ves- 
sels. The  opacity  and  vascularity  may  gra- 
dually spread  across  the  cornea.  Such  a case 
constitutes  what  Dr.  Mackenzie  describes  un- 
der the  name  of  vascular  albugo.  It  occurs 
especially  in  scrofulous  adults,  and  sometimes 
in  children. 

Certain  inflammations  of  the  conjunctiva, 
falling  into  a chronic  state,  are  apt  to  become 
fixed  in  the  conjunctiva  corneae.  The  cornea 
is  then  vascular  and  nebulous  on  its  surface,  or 
there  are  superficial  ulceration,  and,  here  and 
there,  vascular  specks  or  real  red  granulations. 

In  a practical  point  of  view  it  is  of  import- 
ance to  distinguish  inflammation  of  the  con- 
junctiva corneae  from  inflammation  of  the  pro- 
per substance  of  the  cornea ; for  the  former 
may  be  efficiently  treated  by  local  remedies 
which  have  no  control  over  the  latter.  On 
the  other  hand,  under  the  general  treatment 
necessary  for  inflammation  of  the  proper  sub- 
stance of  the  cornea,  inflammation  of  the  con- 

1 Merkwiirdige  Heilung  cincs  Eitcraugcs,  p.  25. 
Landsliut,  1010. 
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junctiva  corneas,  when  it  has  become  chronic, 
is  frequently  found  very  stubborn,  whilst,  if  a 
well-directed  local  treatment  be  added,  the 
eye  is  often  freed  from  vascularity,  and  the 
cornea  cleared  with  amazing  rapidity.  Some 
spots  of  opacity  usually  remain,  however ; and 
it  is  to  be  kept  in  mind  that  relapses  are  very 
apt  to  take  place. 

Treatment. — As  the  disease  usually  takes  its 
origin  in  a scrophulous  or  scrophulo-catarrhal 
ophthalmia,  the  treatment  necessary  for  the 
one  or  the  other  of  these  is  what  is  required 
at  the  commencement.  In  the  chronic  state, 
the  direct  application  to  the  eye  of  some  strong 
stimulant,  such  as  the  nitrate  of  silver  solu- 
tion or  salve,  or  the  red  precipitate  salve,  will 
be  found  of  decided  service.  The  salve  is  to 
be  introduced  under  the  upper  eyelid,  and 
diffused  over  the  whole  surface  of  the  con- 
junctiva, by  rubbing  with  the  point  of  the 
linger  over  the  eyelid.  Two  or  three  appli- 
cations have  frequently  sufficed  to  remove 
the  most  marked  appearances  of  the  disease, 
such  as  the  vascularity  and  red  specks.  For 
the  dispersion  of  the  opacities  which  remain, 
a solution  of  corrosive  sublimate,  with  vinum 
opii,  has  been  very  serviceable.  See  Colly- 
ritjm.  In  addition  to  the  local  treatment, 
general  treatment  will  often  require  to  be 
directed  to  the  regulation  of  the  digestive 
organs  and  skin,  and,  if  the  patient  be  a female, 
to  the  re-establishment  of  the  catamenial  dis- 
charge. Nourishing  diet  and  tonics  are  in 
most  cases  beneficial. 

An  enlarged  state  of  the  conjunctival  ves- 
sels of  the  cornea  (vascular  cornea ) is  a not 
unfrequent  appearance  in  chronic  conjuncti- 
vitis. Though  not  always  excited,  it  is  kept 
up  and  aggravated  by  a granular  state  of  the 
palpebral  conjunctiva,  a morbid  condition 
which  has  resulted  from  the  same  inflamma- 
tion which  first  gave  rise  to  the  vascularity  of 
the  cornea.  The  continued  irritation  from 
inverted  eyelashes  is  also  a very  common 
cause  of  vascular  cornea. 

Treatment. — The  source  of  irritation  being 
removed,  the  vascularity  of  the  cornea  some- 
times subsides  of  itself,  or  with  the  assistance 
of  local  stimulants,  counter-irritation,  and 
tonics,  or  good  diet  and  change  Af  air. 
Often,  however,  it  persists,  in  spite  of  treat- 
ment, or,  having  been  removed,  readily  re- 
turns. 

Inflammation  of  the  proper  substance  of  the 
Cornea,  Corneitis  parenchymatosa. 

Inflammation  of  the  proper  substance  of  the 
cornea  appears  under  two  forms.  In  the  one, 
the  morbid  action  is  manifested  only  by  its 
effects,  which  slowly  ensue  ; in  the  other  it  is 
accompanied  from  the  first  by  increased  red- 
ness and  other  primary  phenomena  of  inflam- 
mation in  a more  or  less  marked  degree. 

Though  both  forms  are  slow  in  their  pro- 
gress, the  latter,  as  was  to  be  expected,  is 
much  less  so  than  the  former  ; and  if  it  leads 
more  rapidly  to  a bad  termination,  it  is  some- 
times also  more  rapidly  arrested. 


Objective  Symptoms  of  the  first  form.— 
Though  in  the  first-mentioned  form  of  inflam- 
mation of  the  proper  substance  of  the  cornea 
there  is  no  increased  redness  to  attract  notice, 
still,  on  close  examination,  the  white  of  the 
eye  will  not  be  found  so  perfectly  free  of  in- 
jection as  in  the  healthy  state,  besides  being 
dull  and  dirty  looking. 

The  cornea  appears  simply  interspersed 
with  streaks  or  clouds  of  opacity,  and  unna- 
turally prominent,  with  corresponding  enlarge- 
ment of  the  anterior  chamber.  Sometimes  it 
is  of  a slightly  greenish  yellow  hue,  and  rough 
on  the  surface,  like  obscured  glass. 

Objective  Symptoms  of  the  second  form. — In 
the  second-mentioned  form  of  inflammation 
there  is  distinct  zonular  redness  of  the  scle- 
rotica round  the  cornea,  and  the  proper  sub- 
stance of  the  latter  presents  a grayish  red 
opacity,  interspersed  with  denser  specks,  in- 
clining to  yellow.  The  injection  seen  deep 
in  the  substance  of  the  cornea,  evidently  does 
not  come  from  the  vessels  of  the  conjunctiva; 
and  the  radiating  zonular  injection  of  the  scle- 
rotica is  sometimes  so  slight  as  to  warrant  a 
doubt  that  the  redness,  so  distinctly  seen  in 
the  cornea,  could  be  derived  from  it.  But 
if  we  reflect  on  the  circumscribed,  and  appa- 
rently detached  redness  of  the  conjunctiva, 
in  pustular  ophthalmia,  produced  by  the  con- 
fluence of  a number  of  invisible  vessels,  there 
can  be  no  difficulty  in  accounting  for  the  in- 
jection of  the  cornea  being  derived  from  the 
slightly  enlarged  circum-corneal  vessels  of  the 
sclerotica. 

When  injection  of  the  conjunctiva  corneae  is 
superadded,  vessels  from  the  circum-corneal 
net-work  of  the  sclerotic  conjunctiva  encroach 
on  some  part  of  the  margin  of  the  cornea  ; 
sometimes  all  round,  in  the  form  of  a red  ring 
about  one-twentieth  of  an  inch  broad.  Some- 
times, again,  when  the  inflammation  of  the 
conjunctiva  corneae  is  more  intense,  the  injec- 
tion extends  even  to  the  middle  of  the  cornea. 
In  such  a case,  the  superficial  redness,  thick- 
ening, and  opacity  may  be  so  great  as  to  con- 
ceal the  state  of  the  corneal  substance.  The 
affection  of  this,  however,  cannot  be  over- 
looked, if  attention  be  directed  to  the  in- 
creased prominence  of  the  cornea  and  the 
attendant  subjective  symptoms,  such  as  the  in- 
tolerance of  light,  &c. 

In  this  form  of  inflammation,  exudation  of 
lymph  readily  takes  place  into  the  substance 
of  the  cornea  ; but  suppuration  and  ulceration 
are  not  so  common  as  in  the  cases  in  which 
the  cornea  is  secondarily  affected. 

Increased  prominence  of  the  cornea1  is 
owing  to  softening  of  its  texture  on  the  one 
hand,  and  unusual  accumulation  of  aqueous 
humour  on  the  other ; the  latter  resulting 
partly  from  the  diminished  elasticity  and  power 
of  resistance  of  the  cornea,  and  partly  from 
increased  secretion,  as  a consequence  of  ac- 
companying aquo-capsulitis.  It  is  distinguished 
from  conical  cornea  by  its  spherical  shape. 

1 Figure  2. 
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Subjective  Symptoms. — Dimness  of  vision  first 
attracts  attention.  In  the  slighter  form  of 
the  disease  there  is  not  much  pain  ; perhaps, 
merely  afeeling  of  distention,  or  of  dull  pressure 
on  the  front  of  the  eyeball ; and  the  eye  feels 
weak.  When  the  inflammatory  appearances 
are  marked,  there  is  pain  in  the  eye  and  head, 
with  heat,  intolerance  of  light,  and  laeryma- 
tion,  to  a greater  or  less  degree  ; and,  in  addi- 
tion to  these,  there  are  general  feverish  symp- 
toms, especially  at  the  commencement  of  the 
complaint,  or  when  an  exacerbation  occurs. 

Inflammation  of  the  proper  substance  of  the 
cornea  is  an  obstinate  disease.  It  may  go  on 
for  a long  time  alternately  getting  better  and 
worse.  Aquo-capsulitis  and  iritis  readily  su- 
pervene, and  the  sclerotica,  choroid  and  ciliary 
body  may  also  become  involved,  in  which  case 
there  is  added  to  the  increased  prominence  of 
the  cornea  a conical  projection  of  the  whole 
front  of  the  eyeball,  in  consequence  of  an 
attenuation  and  yielding  of  the  anterior  part 
of  the  sclerotica,  which  also  permits  the  cho- 
roid to  shine  through  of  a blueish  colour. 
Under  such  circumstances,  the  retina  has  also 
suffered  ; and  there  are,  consequently,  more 
or  less  of  amaurotic  symptoms. 

Predisposition. — The  scrophulous  constitu- 
tion is  usually  well  marked  in  the  subjects  of 
keratitis  parenchymatosa,  who  are  generally  of 
an  age  from  eight  to  eighteen,  and  more  fre- 
quently females  than  males.  In  females,  dis- 
turbed menstruation  often  accompanies  the 
complaint.  In  adults,  the  disease  occurs  with 
a rheumatic  character. 

Causes. — The  disease  sometimes  supervenes 
to  another  ophthalmia.  External  violence,  or 
cold  and  wet,  often  appear  to  be  the  exciting 
causes.  Sometimes  the  inflammation  comes 
on  after  the  retrocession  of  an  affection  of  the 
skin.  Often  the  etiology  is  obscure. 

Prognosis. — When  the  inflammation  can  be 
arrested,  the  cornea  clears  sometimes  very 
rapidly,  and  to  an  extent  not  previously  ex- 
pected. The  clearing  of  the  cornea  takes 
place  from  the  circumference  tow'ards  the 
centre,  where  opacity  usually  lingers,  and  too 
often  continues  fixed.  Increased  prominence 
of  the  cornea, having  once  taken  place,  is  per- 
manent. 

Frequent  relapses  are  apt  to  discourage 
patient  as  well  as  practitioner. 

The  supervention  of  puberty  or  the  restor- 
ation of  regular  menstruation  in  the  female, 
may  be  expected  to  have  some  beneficial 
effect. 

Treatment. — Good  air,  moderate  light,  at- 
tention to  the  state  of  the  skin  by  tepid  bath 
and  friction,  comfortable  clothing  and  simple 
nourishing  diet,  are  important  dietetical  ad- 
juvants. 

Emetics  and  purgatives  will  usually  be 
found  useful  at  the  commencement  of’  the 
treatment.  A carefully-conducted  alterative 
course  of  mercury,  along  with  or  followed  by 
quinine  or  other  tonics,  such  as  iron,  baryta, 
&c.  will  then  prove  of  great  advantage. 

Abstraction  of  blood  is  not  often  necessary  ; 


but  counter-irritation  will  generally  be  found 
useful.  Blisters  over  the  eyelids  have  been 
highly  talked  of. 

Steaming  the  eyes  with  hot  water,  into  which 
some  of  a spirituous  solution  of  extract  of  bella- 
donna has  been  pul,  is  of  great  use  in  soothing 
the  eye,  and  mitigating  the  intolerance  of  light. 
Belladonna  is  also  sometimes  necessary  for  the 
purpose  of  keeping  the  pupil  dilated  when  it  is 
feared  the  iris  has  become  affected. 

The  only  admissible  wash  for  the  eye  is  tepid 
water  impregnated  or  not  with  poppies,  hyos- 
ciamus,  or  belladonna  ; but  when  the  disease 
has  been  fairly  arrested,  the  corrosive  subli- 
mate solution,  with  vinum  opii,  or  the  latter 
alone,  does  good. 

Evacuation  of  the  aqueous  humour  is  some- 
times of  at  least  temporary  use,  especially  in 
chronic  cases  with  great  distention  of  the 
cornea. 

Dr.  Hull  1 of  Norwich  has  found  turpen- 
tine in  eorneitis,  as  in  iritis,  frequently  a very 
efficient  remedy,  either  alone  or  in  alterna- 
tion with  mercury.  Fie  finds  that  in  slow 
cases,  Mr.  Carmichael’s  ordinary  dose,  5j  thrice 
daily,  suffices  ; otherwise  3j  every  few  hours  ; 
or  3ij  may  be  most  efficacious.  He  finds  the 
turpentine  most  easily  taken  “ floating  on  wa- 
ter, or  weak  hollands  and  water,  or  diluted 
gin  and  he  has  remarked  that  “ children 
bear  the  remedy  best ; even  occasionally  in 
doses,  from  which  the  stomach  of  the  adult 
revolts.” 

For  Inflammation  of  the  Membrane  of 
Descemet,  see  Article  Aquo-membranitis. 

Abscess  of  the  Cornea. 

In  various  inflammations  of  the  eye,  especi- 
ally when  of  a severe  form,  or  neglected,  the 
proper  substance  of  the  cornea  is  apt  to  be- 
come the  seat  of  purulent  deposit.  This,  which 
often  takes  place  suddenly,  and  without  any 
previous  appearance  of  inflammatory  action  in 
the  cornea  itself,  is  always  a threatening  symp- 
tom, because  extensive  destruction  of  the 
cornea  by  ulceration  and  sloughing  is  very  apt 
to  be  the  result. 

The  lower  part  of  the  cornea  is  the  place 
where  deposition  of  matter  most  usually  occurs. 
Such  deposition,  on  account  of  its  presenting 
the  form  of  the  lunular  spot  at  the  root  of  the 
nails,  is  called  unguis  or  onyx.  An  onyx,  and 
a collection  of  matter  at  the  bottom  of  the 
anterior  chamber,  which  is  called  hypopyon , 
are  distinguishable  from  each  other  by  the 
following  circumstances.  The  upper  edge  of 
the  former  is  convex,  that  of  the  latter  straight 
or  even  concave  ; but  the  principal  difference 
is  that  the  matter  of  onyx  is  immoveable,  while 
that  of  hypopyon  is  displaced  by  turning  the 
patient’s  head  to  one  or  other  side.  Lastly, 
on  looking  at  the  cornea  in  profile,  the  depo- 
sition in  onyx  appears  nearer  the  surface  than 
that  in  hypopyon.  Both  onyx  and  hypopyon, 
it  is  to  be  remarked,  however,  may  exist  at  the 
same  time. 

1 On  the  Morbid  Eve,  pp.  52,53. 
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Circumscribed  collections  of  matter  some- 
times form  in  the  centre  of  the  cornea,  and 
these  are  perhaps  more  deserving  the  name  of 
abscess  than  any  other  deposition.  They  ap- 
pear as  a yellow  spot,  around  which  the  rest 
of  the  cornea  is  opaque,  from  an  effusion  of 
lymph,  such  as  takes  place  in  the  walls  of  other 
abscesses. 

Central  abscess  usually  occurs  as  a conse- 
quence of  acute  ophthalmia,  such  as  variolous 
or  catarrho-rheumatic  ; but  it  is  occasionally 
met  with,  in  exhausted  states  of  the  system, 
unaccompanied  by  any  severe  inflammatory 
action. 

The  whole  cornea  again  may  become  infil- 
trated with  matter,  as  in  purulent  ophthalmia. 

The  mere  deposition  of  matter  at  the  lower 
margin  of  the  cornea,  called  onyx,  is  in  general 
rapidly  absorbed  as  the  attendant  inflammation 
is  subdued  ; but  central  abscess  is  dispersed 
more  slowly,  and  is  apt  to  leave  considerable 
opacity  behind.  Such  a result,  however,  is 
favourable,  compared  to  another  termination 
which  often  takes  place,  viz.  ulceration  of  the 
cornea  over  the  abscess,  and  the  discharge  of 
its  contents  leaving  a deep  ulcer.  The  abs- 
cess also  sometimes  opens  into  the  anterior 
chamber,  and  the  matter  evacuated  falling  to 
the  bottom  of  this,  forms  what  is  called  false 
hypopyon.  As  regards  the  abscess  itself,  no 
interference  is  admissible.  The  only  indica- 
tion is  to  subdue  the  inflammation  which  has 
produced  it  as  quickly  as  possible,  and  then 
nature  will  do  more  for  the  removal  of  it  than 
any  thing  we  can.  As  one  means  of  giving  a 
sudden  check  to  the  inflammation,  evacuation 
of  the  aqueous  humour  is  very  useful.  When 
the  cornea  has  become  infiltrated,  ulceration 
takes  place  at  the  circumference,  and  the 
whole  substance  is  gradually  separated  and 
thrown  off  in  sloughs.  The  inevitable  result 
is  staphyloma  of  the  iris. 

Ulcers  of  the  Cornea. 

Ulceration  of  the  cornea  is  a result  of  various 
inflammations  of  the  eye.  It  may  be  limited 
to  the  conjunctival  layer,  or  it  may  affect  the 
proper  substance  also.  The  membrane  of 
Descemet  does  not  appear  to  be  liable  to 
ulceration,  but,  when  exposed  and  deprived 
of  support  by  ulceration  of  the  proper  sub- 
stance of  the  cornea,  bursts. 

Superficial  Ulcer  of  the  Cornea. — This  resem- 
bles a mere  abrasion,  the  ulcerative  absorption 
being  limited  to  the  epidermic  part  of  the  con- 
junctiva corneae.  It  has  a great  tendency  to 
spread,  and  while  it  spreads  on  one  side,  cica- 
trization takes  place  on  another.  Increased 
vascularity  of  the  cornea  is  very  frequently 
combined  with  superficial  ulceration,  especially 
when  it  is  an  accompaniment  of  granular  con- 
junctiva. In  such  cases  it  is  the  upper  part 
of  the  cornea  which  is  the  principal  seat  of 
the  disease. 

Semi-opacity  only  results  from  the  cicatri- 
zation of  this  ulcer. 

Deep  Ulcer  of  the  Cornea. — Circumscribed 


deep  ulcer  of  the  cornea  most  generally  results 
from  the  bursting  of  an  abscess  of  the  cornea, 
or  a phlyctenula  or  an  aphthous  pustule. 

The  characters  of  such  an  ulcer  depend  en- 
tirely on  the  kind  and  degree  of  inflammation 
present.  The  ulcer  may  be  both  deep  and  large, 
with  ragged  and  everted  edges , its  bottom 
filled  with  a grayish,  sloughy-looking  matter, 
which  is  thrown  off  to  be  succeeded  by  the 
same  thing,  whilst  the  ulcer  goes  on  increasing 
in  depth.  On  close  inspection,  single  red 
vessels  may  be  seen  coursing  towards  the  part 
from  different  directions.  In  another  case, 
the  ulcer,  neither  so  large  perhaps  nor  so  foul 
and  flocculent-looking,  is  the  point  of  termina- 
tion of  afasciculus  of  enlarged  corneo-conjunc- 
tival  vessels.  The  cornea  for  some  distance 
around  an  ul  cer  is  usually  more  or  less  nebulous. 
But  when  the  ulcer  begins  to  heal,  its  edges 
become  decidedly  gray  and  opaque.  Where 
there  is  a fasciculus  of  vessels,  one  after  an- 
other shrinks  and  disappears,  and  their  track 
remains  for  some  time  marked  by  a nebulous 
streak.  According  to  the  extent  and  depth 
of  the  ulcer,  so  is  the  extent  and  degree  of 
the  opacity  of  the  cicatrice.  The  opacity  does 
not  entirely  disperse,  though  it  has  a tendency 
to  become  more  and  more  circumscribed  as 
the  mere  lymphatic  effusion,  which  had  taken 
place  in  the  adjacent  sound  part  of  the  cornea, 
is  removed  by  absorption. 

There  is  a circumscribed  and  sometimes 
rather  deep  ulcer  of  the  cornea,  met  with  es- 
pecially in  weak  states  of  constitution,  which 
is  circular,  with  smooth  round  edges,  quite 
clear  even  to  its  bottom,  and  the  cornea 
around  scarcely,  if  at  all,  nebulous.  The  cor- 
nea looks  simply  as  if  a small  piece  of  it  had 
been  scooped  out.  After  this  ulcer  has  healed 
a clear  facet  remains. 

Destructive  ulceration  of  the  cornea,  with- 
out much  or  any  appearance  of  inflammation 
of  the  eye,  is  sometimes  observed  in  cases  of 
great  exhaustion  of  the  system  from  whatever 
cause,  and  also  in  cases  of  disease  of  the  fifth 
pair. 

In  cases  of  purulent  ophthalmia,  attended 
with  chemosis,  though  abscess  and  destruction 
of  the  cornea  may  not  have  taken  place,  the 
cornea  is  sometimes  found,  after  the  chemosis 
subsides,  ulcerated  exactly  at  the  place  where 
the  chemosed  conjunctiva  had  pressed.  The 
ulceration  presents  itself,  therefore,  in  the 
form  of  a more  or  less  deep  groove,  concentric 
with,  but  a little  within,  the  margin  of  the 
cornea,  and  extending  round  it  to  a greater  or 
less  extent. 

Sometimes  the  whole  surface  of  an  ulcer  of 
the  cornea  is  found  covered  with  a matter  re- 
sembling (to  use  the  comparison  of  Mr.  Ward- 
rop)  wet  chalk.  This  appearance  is  attri- 
buted by  Dr.  Jacob  to  a precipitate  from  the 
acetate  of  lead  solution  so  frequently  em- 
ployed as  an  eye-water.  Beer  had  already 
remarked  that  the  use  of  lead  lotions  rendered 
the  cornea  opaque.  Any  part  of  the  conjunc- 
tiva, if  abraded,  may  be  the  seat  of  the  deposit, 
but  attention  is  most  usually  drawn  to  it  when 
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on  the  cornea.  The  white  deposit  is  apt  to 
become  fixed  in  the  cicatrice,  which  is  then 
dense  and  indelible.  Dr.  Jacob’  says,  that 
the  opacity  appears  to  be  produced  at  once  by 
a single  application.  He  has  seen  it  the  day 
after  a drop  of  solution  of  acetate  of  lead  had 
been  put  into  the  eye  by  mistake.  A white 
deposit  does  not  take  place  in  all  cases  in 
which  the  acetate  of  lead  is  used  ; but  Dr. 
Jacob  says  he  does  not  think  he  can  state 
positively  the  precise  condition  of  the  ulcer 
which  causes  it. 

Dr.  Mackenzie  recommends  a cautious  at- 
tempt to  be  made  to  remove,  with  a small 
silver  spatula,  the  white  deposit  from  the  sur- 
face of  the  ulcer  ; and  he  tells  us  that  in  one 
case  he  succeeded  in  separating  a scale  of  lead 
which  had  been  deposited  on  the  cornea1 2. 

An  ulcer  on  the  internal  surface  of  the  cor- 
nea appears  to  be  the  result  of  the  bursting  of 
an  abscess  of  the  cornea  into  the  anterior 
chamber.  There  is,  therefore,  at  the  same 
time,  false  hypopyon,  and  the  cornea  at  the 
affected  place  is  dim,  and  has  a tendency  to 
become  prominent. 

The  treatment  comes  under  the  head  of  that 
of  the  ophthalmia  which  has  given  rise  to  the 
ulceration  of  the  cornea  ; but  such  details  as 
the  following  may  be  mentioned  here  : — 

As  chronic  superficial  spreading  ulceration 
of  the  cornea  is  frequently  accompanied  by  a 
granulated  state  of  the  palpebral  conjunctiva, 
this  source  of  irritation  requires  to  be  particu- 
larly looked  to. 

When  a deep  ulcer  i3  threatening  to  pene- 
trate, the  evacuation  of  the  aqueous  humour 
often  proves  of  great  service  by  taking  off  the 
strain  from  the  ulcerated  part,  and  the  inflam- 
matory action  usually  receiving  at  the  same 
time  at  least  a momentary  check,  the  condi- 
tions are  favourable  for  the  operation  of  reme- 
dies and  the  establishment  of  granulation.  , 

When  an  ulcer  of  the  cornea  near  the  cen- 
tre threatens  to  penetrate,  it  is  advisable  to 
keep  the  pupil  constantly  under  the  influence 
of  belladonna,  in  order  that,  should  perforation 
and  consequent  escape  of  the  aqueous  humour 
take  place,  prolapse  of  the  iris  may  not  follow. 

Hernia  of  the  membrane  of  the  aqueous  humour 
( Keratocele  J. 

When  an  ulcer  has  penetrated  through  the 
proper  substance  of  the  cornea,  its  inward 
progress  is  arrested  by  the  membrane  of  Des- 
cemet,  which,  unable  to  withstand  the  pres- 
sure from  within,  is  protruded  at  the  bottom 
of  the  ulcer,  in  the  form  of  a small  vesicle 

1 Dublin  Hospital  Reports,  vol.  v.  p.  370. 

2 Mr.  Tyrrell,  in  his  recently  published  work,  de- 
scribes a particular  disease  of  the  cornea  under  the 
name  of  “Inflammation  of  the  Cornea  with  deposition 
of  earthy  matter,”  and  this  he  thinks  is  the  same  as  the, 
according  to  him, alleged  accidental  deposition  on  ulcers 
of  the  cornea,  from  lead  lotions  above  described.  With- 
out denying  that  an  insoluble  precipitate  may  adhere 
to  an  ulcerated  surface,  Mr.  Tyrrell  considers  that  in  all 
the  eases  which  have  come  under  his  notice,  the  depo- 
sition had  not  this  origin. 


filled  with  aqueous  humour.  This  hernia  of 
the  membrane  of  the  aqueous  humour  usually 
bursts  ere  long  ; the  aqueous  humour  is  thus 
allowed  to  escape,  whereupon  the  iris  falls 
forward  into  contact  with  the  cornea,  and  the 
tension  of  the  eye  is  diminished.  If  now  a 
remission  of  the  attending  inflammation  re- 
sults, the  ulcerated  opening  in  the  cornea 
becomes  filled  up,  the  aqueous  humour  again 
accumulates,  and  the  iris  returns  to  its  natural 
position,  provided  no  prolapse  of  it  has  taken 
place. 

In  some  cases  when  ulceration  of  the  cornea 
is  both  broad  and  deep,  but  not  penetrating 
entirely  through  the  proper  substance,  the 
hernia  of  the  membrane  of  the  aqueous  humour 
which  takes  place  is  large,  and  still  invested 
with  some  of  the  corneal  substance.  In  conse- 
quence of  this  it  does  not  readily  burst,  but 
may  remain  permanent  as  a thinned  and  pro- 
jecting part  of  the  cornea  with  impaired  trans- 
parency, resembling  somewhat  conical  cornea, 
from  which,  however,  it  is  to  be  distinguished. 
From  partial  staphyloma  it  differs  in  not  being 
connected  with  the  iris,  and  never  being  so 
opaque. 

B^y  the  bursting  of  an  onyx  into  the  anterior 
chamber,  the  membrane  of  Descemet  and  the 
inner  part  of  the  corneal  substance  is  destroy- 
ed ; the  outer  part  then,  incapable  of  with- 
standing the  pressure  from  within,  sometimes 
yields  and  forms  a prominence  of  a conical 
shape. 

Prolapsus  Iridis. 

Prolapse  of  the  iris,  in  consequence  of  a 
penetrating  wound  of  the  cornea,  has  been 
already  noticed.  When  it  occurs  in  conse- 
quence of  the  cornea  being  penetrated  by 
ulceration,  there  is  much  less  likelihood  of 
restoring  it  to  its  place,  but  much  may  be 
done  to  prevent  its  prolapse,  by  keeping 
the  pupil  under  the  influence  of  belladonna, 
when  an  ulcer  near  the  centre  of  the  cornea 
is  threatening  to  penetrate. 

According  to  the  size  and  position  of  the 
ulcerated  opening  in  the  cornea,  so  is  the 
extent  of  the  prolapse  of  the  iris,  and  so 
is  the  pupil  more  or  less  involved.  The 
ditferent  degrees  of  prolapsus  iridis  have 
received  different  names  ; thus,  when  small  it 
is  called  myocephalon , from  its  forming  a small 
black  point  like  the  head  of  a fly  ; — when  it  is 
a little  larger  and  flattened  down  by  the  pres- 
sure of  the  eyelids  it  has  been  compared  to 
the  head  of  a nail,  whence  the  name  claws. 
When  larger  and  more  prominent,  it  has  been 
called  melon  or  apple-shaped  prolapse.  When 
the  iris  is  protruded  at  several  openings,  the 
appearance  is  somewhat  like  a bunch  of  grapes, 
whence  the  name  staphyloma  racemosum. 
When  prolapsus  iridis  has  taken  place,  all  the 
symptoms  of  the  attending  inflammation  are 
apt  to  be  aggravated.  But  if  the  inflamma- 
tion subsides,  and  if  the  prolapse  of  the  iris 
be  within  certain  limits,  it  gradually  contracts 
and  flattens  as  the  ulcer  of  the  cornea  closes, 
and  nothing  at  last  remains  but  the  cicatrice 
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in  the  cornea  and  synechia  anterior,  with  more 
or  less  deformed  and  contracted  pupil.  If  the 
prolapse  of  the  iris  have  exceeded  the  limits 
alluded  to,  it  never  collapses,  but,  as  will  be 
immediately  seen,  lays  the  ground  for  the 
formation  of  astaphyloma  of  the  cornea  and 
iris,  partial  or  complete. 

Treatment. — The  less  that  is  done  to  the 
protrusion  of  the  iris  the  better.  The  atten- 
tion ought  to  be  directed  to  the  removal 
of  the  inflammation,  of  which  the  protrusion 
of  the  iris  is  a remote  consequence. 

Staphyloma  of  the  Cornea  and  Iris. 

An  opacity,  and  unnatural  prominence  of  a 
part  or  of  the  whole  of  the  cornea  of  a grayish 
white,  or  mother  of  pearl,  colour. 

Such  is  the  definition  which  a first  view 
would  suggest  of  partial  or  total  spherical  sta- 
phyloma of  the  cornea  and  iris  ; that  it  is  not 
quite  accurate,  however,  will  be  shown  when 
the  nature  of  the  morbid  change  comes  under 
consideration. 

Partial  Staphyloma. 

Objective  Symptoms'1. — This  is  usually  situa- 
ted about  the  lower  or  lateral  part  of  the  cor- 
nea, and  may  vary  in  extent  from  a quarter  to 
a full  half  of  the  area  of  that  membrane.  On 
close  examination,  the  iris  is  seen  drawn  to- 
wards and  joined  to  the  whole  inner  surface  of 
the  opaque  projection.  The  anterior  chamber 
is  in  consequence  much  contracted.  Accord- 
ing to  the  situation  and  extent  of  the  staphy- 
loma, so  is  the  pupil  more  or  less  involved  ; — 
and  that  either  by  direct  incorporation  of  the 
pupillary  margin  of  the  iris,  or  by  opacity  ex- 
tending to  the  part  of  the  cornea  over  the 
pupil. 

Subjective  symptoms. — Vision  is  impaired  in 
proportion.  Besides  this,  the  prominence  be- 
ing on  the  one  hand  exposed  to  the  desiccant 
and  irritating  action  of  the  air,  &c.,  and  on  the 
other,  acting  as  a foreign  body,  frequent  nicti- 
tation is  excited,  which  serves  but  to  irritate 
both  the  staphyloma  and  eyelids ; — whence 
the  weak  state  of  the  eye  and  frequent  at- 
tacks of  inflammation. 

Total  spherical  Staphyloma. 

Objective  Symptoms2. — In  this  case  there  is 
no  longer  any  remains  of  transparent  cornea  ; 
but  its  place  is  occupied  by  the  opaque  struc- 
ture, which  forms  a prominence  so  large  as  to 
stretch  and  press  out  the  eyelids,  or  even  to 
project  considerably  from  between  them. 

Subjective  Symptoms. — Vision  is  totally  gone  ; 
but  a perception  of  light  and  shade,  &c.,  may 
remain. 

Course. — The  staphyloma  may  remain  sta- 
tionary, but  sometimes  it  goes  on  increasing 
in  size  till  it  bursts.  This  is  attended  with 
very  severe  symptoms,  such  as  distention  in 
the  eye,  circumorbital  pain,  preventing  sleep 


and  exhausting  the  patient.  On  the  bursting 
of  the  eye,  these  symptoms  immediately  sub- 
side, and  if  together  with  aqueous  humour  the 
lens  and  part  of  the  vitreous  humour  have 
escaped,  the  eye  does  not  again  become  dis- 
tended, but  contracts  into  a stump,  marked 
with  depressions  at  the  places  corresponding 
to  the  insertion  of  the  straight  muscles.  If  all 
the  vitreous  humour  has  escaped,  the  mem- 
branes shrink  back  in  the  orbit,  and  form  a 
small  shapeless  mass  at  its  bottom. 

If  the  aqueous  humour  only  escapes,  the 
staphyloma  sinks  for  a day  or  two,  but  soon 
returns  to  its  former  state,  when  by  the  closure 
of  the  laceration,  the  aqueous  humour  is  al- 
lowed to  reaccumulate. 

Pathology. — In  consequence  of  inflamma- 
tion, the  structure  of  the  cornea  is  changed, 
the  iris  adheres  surface  to  surface,  and  the 
two  together  are  distended  into  a more  or 
less  extensive  opaque  prominence.  Such,  in  a 
few  words,  was  the  commonly  received  opinion 
regarding  the  formation  of  staphyloma  of  the 
cornea  and  iris  up  to  the  time  I enunciated  a 
different  view  of  the  matter1. 

1 London  Medical  Gazette,  vol.  xxi.  p.  847.  Lon- 
don 1838.  It  may  not  be  irrelevant  to  mention  that 
Mr.  Tyrrell,  in  his  work  recently  published  (vol.  i.  p. 
270),  gives  essentially  the  same  view. 

In  the  new  edition  of  his  valuable  “ Treatise  on  the 
Diseases  of  the  Eye,”  just  published,  Mr.  Lawrence 
devotes  a considerable  space  to  a critique  of  my  views 
regarding  the  pathology  of  staphyloma.  Whatever  Mr. 
Lawrence  writes  is  sure  to  carry  great  weight  with  it. 
It  is  for  this  reason  I think  it  necessary  to  examine 
into  the  validity  of  his  objections. 

Mr.  Lawrence  says,  p.  303,  “ Mr.  Jones  finds  it 
difficult  to  understand  how  the  iris  can  become  adhe- 
rent to  the  cornea ; yet  partial  synechia  anterior  occurs, 
not  unfrequently,  without  wound  or  penetrating  ulcer, 
as  an  effect  of  acute  corncitis,  and  in  conjunction  with 
leucoma.”  In  answer  to  this  it  is  to  be  remarked,  that 
to  understand  how  the  iris  can  become  adherent  to  the 
cornea,  without  wound  or  penetrating  ulcer,  is  not  the 
question  : but  the  question  is,  “ Is  it  the  fact  that  the 
iris  does  become  adherent  to  the  cornea  under  the  cir- 
cumstances named  ?”  In  reply  to  this  question.  1 havo 
only  to  repeat,  that  I never  saw  any  direct  adhesion 
between  the  cornea  and  iris,  partial  or  complete,  take 
place  in  inflammation  of  the  cornea,  of  the  membrane 
of  the  aqueous  humour,  of  the  iris,  &c.  Mr.  Lawrence 
asserts  the  contrary,  but  adduces  no  facts  in  support  of 
his  affirmation.  With  whom  lies  the  onus  vrobandi  ! 

Synechia  anterior,  in  conjunction  with  leucoma,  I 
have  often  seen  ; and  it  is  in  strict  conformity  with  my 
views  : for  if  the  previous  history  of  such  a case  be  ex- 
amined, penetrating  ulceration  of  the  cornea,  escape  of 
the  aqueous  humour,  falling  forward  of  the  iris,  impli- 
cation of  a small  part  of  it  in  the  ulcerated  opening  of 
the  cornea,  and  the  subsequent  incorporation  of  it  in 
the  cicatrice,  will  be  found  to  have  occurred. 

Mr.  Lawrence  further  objects: — “He  (Mr.  Jones) 
enumerates  various  cases  of  disease,  wound,  and  opera- 
tions, involving  the  cornea,  in  which  no  adhesion  ot 
the  iris  takes  place.  We  cannot  hence  infer,  that  the 
iris  will  not  become  adherent  to  the  cornea  in  the 
widely  different  morbid  conditions  of  the  organ  which 
lead  to  the  development  of  staphyloma.”  The  follow- 
ing quotation  from  the  paper  Mr.  L.  is  criticising,  is  a 
ready-made  answer  to  this  : — “ But  it  may  be  said,  it 
is  not  in  consequence  of  such  inflammations  of  the  eve 
that  staphyloma  occurs,  but  that  ‘ purulent,  gonorrheal, 
and  variolous  ophthalmias  are  the  most  frequent  causes 
of  staphyloma’  (quotation  from  Mr.  Lawrence’s  own 
work,  1st  ed.  p.  374).  True;  but  under  what  condi- 
tions does  staphyloma  occur  in  those  diseases?  Not  by 
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If  in  scrophulous,  catarrhal,  or  catarrho- 
rheumatic  ophthalmia,  there  be  a penetrating 

adhesion  of  the  iris  to  the  cornea,  surface  to  surface. 
....  Purulent,  gonorrhoeal,  and  variolous  ophthal- 
mia! are  the  diseases  of  the  eve  in  consequence  of 
which  staphyloma  most  frequently  occurs,  and  these 
are  the  verv  diseases  in  which  the  cornea  is  more  or 
less  extensively  destroyed.” 

Again,  Mr.  Lawrence : — “ Mr.  Jones  has  forgotten 
to  explain  how,  when  the  whole  cornea  has  hecn  de- 
stroyed, the  aqueous  humour  can  be  accumulated  in 
the  posterior  chamber,  so  as  to  distend  the  iris  into  a 
staphylomatous  tumour.”  The  ready-made  answer  to 
this  again  is,  “ The  whole  or  greater  part  of  the  cornea 
being  destroyed,  as  occurs  in  gonorrhoeal, purulent,  and 
very  often  in  variolous  ophthalmia,  as  also  that  of  new- 
born infants,  the  whole  iris  falls  forward,  the  pupil  be- 
comes closed,  and  the-  aqueous  humour  being  thus 
allowed  to  accumulate  in  the  posterior  chamber,  the 
iris  is  kept  distended  in  the  form  of  a tumour  on  the 
front  of  the  eye.” — Op.  et  loc.  cit.  p.  849.  This 
surely  is  no  indication  of  forgetfulness  on  my  part; 
but,  when  the  reader  is  informed  that  the  words  just 
quoted  actually  occur  in  the  extract  from  my  paper 
which  Mr.  L.  himself  gives  in  the  preceding  page,  he 
will  be  inclined  to  attribute  forgetfulness  rather  to 
Mr.  Lawrence. 

Mr.  Lawrence  thinks  it  probable  that  the  explana- 
tion offered  by  me  is  correct,  as  regards  partial  staphy- 
loma; but,  respecting  total  staphyloma,  he  thinks  the 
old  notion  the  correct  one.  “ If  it  be  otherwise,”  he 
adds,  “ and  if  Mr.  Jones  be  right,  we  want  proofs  ; his 
mere  assertion  is  not  sufficient.”  In  my  paper  I have 
asserted  nothing,  but  I have  simply  described  the  re- 
sult of  observation  of  many  cases.  And  for  proofs  I 
refer  to  observation. 

Mr.  Lawrence  gives  the  result  of  his  observation  as 
follows : — “ What  I have  observed,  after  entire  de- 
struction of  the  cornea,  is,  that  the  bulging  iris  has  gra- 
dually receded,  and  become  covered  by  an  opaque 
pellicle  ; the  front  of  the  eye  being  thus  permanently 
flattened.”  1 have  also  observed  the  same  thing  in 
some  cases,  and  remark  of  them  in  my  paper.  “ In 
those  cases  in  which  the  eye  is  destroyed  by  purulent 
ophthalmia,  whether  in  adults  or  new-born  infants, 
by  gonorrhoeal  ophthalmia,  variolous  ophthalmia,  &c. 
and  in  which  staphyloma  does  not  form,  but  the  eye- 
ball shrinks,  and  becomes  atrophic,  1 suspect  (though, 
at  present,  I cannot  adduce  any  direct  proof)  the 
lens  has  escaped  on  the  giving  way  of  the  cornea.” — 
Op.  et  loc.  cit.  p.  850. 

As  if  unwilling  wholly  to  depend  on  what  he  has 
himself  observed,  Mr.  Lawrence  admits,  however,  that 
it  is  “ not  improbable  that  the  iris,  instead  of  shrink- 
ing, may  sometimes  be  pushed  out  by  the  secretion  of 
aqueous  humour  in  the  posterior  chamber,  and  form 
staphyloma.”  Hut  then,  he  adds,  as  if  to  deprive  me 
of  the  benefit  of  the  admission,  “ This  view  of  the  sub- 
ject, adopted,  as  I think,  too  exclusively  by  Mr.  Jones, 
had  been  already  clearly  set  forth,  in  explanation [?]  of 
certain  cases,  by  the  late  Mr.  Ware,  who  says,  ‘ 1 have 
sometimes  seen  the  whole  cornea  sloughed  off,  during 
an  acute  purulent  ophthalmia,  and  a white  opaque 
substance  gradually  effused  from  the  ulcerated  surface, 
sufficient  to  form  a complete  cover  to  the  iris;  after 
which  the  opaque  body  has  gradually  projected  in  a 
conical  shape,  until  at  length  it  has  become  so  promi- 
nent as  to  hinder  the  eyelids  from  closing  over  it.’  ” 
This  excellent  description  by  Mr.  Ware  refers  exactly 

Ito  the  cases  on  which  I founded  my  views  regarding 
staphyloma;  but  Mr.  Ware  infers  nothing  from  them 
in  regard  to  the  general  pathology  of  staphyloma.  In- 
deed his  general  notion  of  the  subject  appears  to  have 

I been,  that  staphyloma  was  a diseased  cornea,  without 
participation  of  the  iris,  and  that  staphyloma,  after 
sloughing  of  the  cornea,  was  an  extraordinary  occur- 
rence. The  observation  of  a fact  is  one  thing,  and  the 
inference  therefrom  deduced  is  another.  Observations 
similar  to  those  recorded  by  Mr.  Ware,  must  have  fre- 
quently been  made  by  surgeons ; but  I have  not  yet 


ulcer  of  the  cornea,  the  aqueous  humour,  as 
has  been  already  mentioned,  escapes,  the  iris 
falls  forward  into  contact  with  the  cornea, 
and  a small  part  of  it  is  perhaps  prolapsed 
through  the  ulcerated  opening.  The  pro- 
gress of  the  ulceration  being  stopped  by  the 
yielding  of  the  inflammation,  tne  prolapsed 
portion  of  the  iris,  and  the  ulcerated  part  of 
the  cornea  are  involved  in  one  cicatrice.  The 
opening  in  the  cornea  being  thus  closed,  the 
aqueous  humour  again  collects,  and  the  ante- 
rior chamber  is  restored ; though  somewhat 
diminished,  in  consequence  of  the  partial  ad- 
hesion between  the  iris  and  cornea  (synechia 
anterior).  There  is  no  prominent  distention 
on  the  front  of  the  eye  in  this  case,  because, 
as  the  inflammation  subsides,  the  small  pro- 
truded portion  of  iris  shrinks  and  flattens ; 
but  if  the  destruction  of  the  cornea  has  gone 
on  farther,  either  by  extension  of  ulceration 
from  a continuance  of  the  inflammation,  or  by 
the  giving  way  of  an  abscess  of  the  cornea, 
and  considerably  more  of  the  iris  has  pro- 
truded, the  prolapsed  portion  of  the  iris  does 
not  shrink  when  the  inflammation  begins  to 
abate,  as  in  the  former  case,  but  remains,  and 
forms  a projection  at  the  part  of  the  cornea 
implicated,  which  is  generally  the  lower  or 
lateral.  This  projection  is  at  first  merely  a 
bag  of  the  iris  distended  by  the  aqueous  hu- 
mour, and  is  called  staphyloma  iridis  ; but,  by 
and  by,  its  exposed  surface  becomes  covered 
by  an  opaque  firm  tissue,  of  the  nature  of  the 
tissue  of  cicatrice,  and  this  tissue  is  incorporated 
at  the  base  of  the  tumour  with  the  sound 
cornea.  The  projection,  the  mode  of  origin 
of  which  I have  just  described,  is  a partial 
staphyloma ; it  is  not  a distention  of  the  cornea 
itself,  but  a protruded  portion  of  the  iris  covered 
by  a new  tissue,  intended  to  supply  the  loss  of 
substance  which  the  cornea  has  sustained.  The 
mode  of  origin  of  a total  staphyloma  is  essen- 
tially the  same,  but.  differs  only  in  degree. 
The  whole  or  greater  part  of  the  cornea  being 
destroyed,  as  occurs  in  gonorrheeal,  purulent, 
and  very  often  in  variolous  ophthalmia,  as  also 
that  of  new-born  infants,  the  whole  iris  falls 
forward,  the  pupil  becomes  closed,  and  the 
aqueous  humour,  being  thus  allowed  to  accu- 
mulate in  the  posterior  chamber,  the  iris  is 
kept  distended  in  the  form  of  a tumour  on 
the  front  of  the  eye.  Its  surface  gradually 
gets  covered  with  an  opaque  cicatrice-like 
tissue,  or  pseudo-cornea,  which  assumes  a 
greater  or  less  degree  of  thickness,  and  a 
total  staphyloma  is  the  result.  Sometimes 

found  any  author  who  has  anticipated  my  views.  Mr. 
L.  indeed  mentions,  in  the  new  edition  of  his  work, 
among  the  generally  received  opinions  respecting  the 
mode  in  which  staphyloma  corneas  is  produced,  that 
the  external  surface  of  t ie  staphylomatous  swelling  is 
formed  of  a tissue,  like  that  of  cicatrix,  covering  the 
iris  where  it  has  been  denuded  by  sloughing  of  the 
cornea.  But  where,  I would  ask,  does  he  find  such  a 
view  stated,  except  in  my  paper?  There  are  no  such 
words  in  his  former  edition  ; and  the  interpolation  is 
shown  by  this,  that  I am  represented  as  questioning 
the  very  views  I maintain,  and  for  which  Mr.  L.  takes 
so  much  trouble  to  criticise  me. 
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the  central  part  only  of  the  cornea  is  de- 
stroyed, a ring  of  the  circumference  still  re- 
maining ; the  staphylomatous  projection  has 
then  the  form  of  a small  globe  stuck  on  the 
front  of  a larger,  but  if  disease  has  extended 
to  the  ciliary  body,  the  whole  front  of  the 
eye  is  prominent  like  a blunt  cone. 

The  pseudo-cornea,  both  in  partial  and  in 
spherical  staphyloma,  is  more  or  less  pervaded 
by  dark-coloured  varicose  vessels. 

A circumstance  in  the  pathological  anatomy 
of  staphyloma  worthy  of  being  noticed  is, 
that  when  the  tumour  attains  a large  size,  the 
iris,  unable  to  expand  to  the  same  degree  as 
the  pseudo-cornea,  and  its  texture  much  more 
frail,  separates  from  the  choroid  and  becomes 
torn  into  shreds ; so  that  when  we  examine 
the  internal  surface  of  such  a staphyloma, 
after  death,  or  after  it  has  been  removed  by 
operation,  we  find  the  iris,  which  adheres  to 
the  pseudo-cornea,  broken  and  reticulated  ; 
whereas  the  internal  surface  of  a staphyloma, 
which  has  not  reached  a great  size,  exhibits 
the  iris  still  entire  *. 

That  the  cornea  and  iris  do  not  unite  sur- 
face to  surface,  to  form  a staphyloma,  may  be 
inferred  from  what  has  been  said  above  ; but 
the  following  considerations  show  that  such  a 
union  is  not  prone  to  take  place  under  any 
circumstances. 

In  penetrating  ulcer  of  the  cornea,  and  pro- 
lapsus iridis,  of  course  the  prolapsed  part  of  the 
iris  adheres  to  the  cornea  at  the  one  point. 
But  though  the  two  membranes  have  come 
into  contact  in  the  whole  extent  of  their 
surfaces,  in  consequence  of  the  escape  of  the 
aqueous  humour  through  the  opening  in  the 
cornea,  made  by  the  penetrating  ulcer  ; and 
though,  in  consequence  of  the  attending  in- 
flammation, the  circumstances  favourable  for 
adhesion  exist,  still  the  iris  does  not  adhere 
to  the  cornea,  surface  to  surface,  as  the  pleura 
pulmonalis  does  to  the  pleura  costalis.  On  the 
contrary,  as  soon  as  the  ulcerated  opening  in 
the  cornea  closes,  so  that  the  aqueous  humour 
is  allowed  to  accumulate,  the  iris  recedes  from 
the  cornea,  and  the  anterior  chamber  is  re- 
established. The  only  adhesion  between  the 
iris  and  cornea  is  at  the  one  point  where  the 
prolapsus  iridis  took  place.  Again,  cases  of 
penetrating  ulcer  of  the  cornea  occur,  in 
which  the  aqueous  humour  having  escaped, 
and  the  iris  come  into  contact  with  the 
cornea,  but  no  prolapse  of  the  former  having 
taken  place,  no  adhesion  at  all  between 
the  two  ensues,  but  the  iris  recedes  from  the 
cornea  as  soon  as  the  opening  in  it  from  the 
ulcer  closes,  and  prevents  the  farther  escape 
of  aqueous  humour.  One  would  suppose  that 
if  adhesion  between  the  anterior  surface  of  the 
iris  and  inner  surface  of  the  cornea  were  a 
thing  prone  to  take  place,  that  it  would  have 
been  observed  in  those  cases  of  inflammation 
of  the  membrane  of  the  aqueous  humour  in 

1 Beer’s  Ansicht  tier  etaphylomatosen  Metauior- 
phosen  des  Auges;  Wien,  1805.  Mackenzie's  Prac- 
tical Treatise,  3d  edition,  p.  572-3.  London,  1840. 


which  the  operation  for  evacuating  the  latter 
has  been  performed  ; but  I apprehend  no  one 
ever  saw  such  a result.  In  the  operation  for 
the  extraction  of  the  lens  in  cataract,  the  aque- 
ous humour  having  escaped,  the  iris  comes  into 
contact  with  the  cornea,  and  continues  so  for 
a considerable  period  : but  if  there  be  no  pro- 
lapsus iridis  adhesion  never  takes  place.  If 
the  iris  does  not  adhere  to  the  cornea  when 
these  two  parts  come  into  contact,  from  the 
escape  of  the  aqueous  humour,  and  while  in 
a state  of  inflammation,  much  less  do  they  ad- 
here, independently  of  the  removal  of  that 
fluid. 

But  it  maybe  said,  it  is  not  in  consequence 
of  such  inflammations  of  the  eye  that  staphy- 
loma occurs,  but  that  purulent,  gonorrhoeal, 
and  variolous  ophthalmia,  are  the  most  fre- 
quent causes  of  staphyloma?  True  ; but 
under  what  conditions  does  staphyloma  occur 
in  those  diseases  ? Not  by  adhesion  of  the 
iris  to  the  cornea,  surface  to  surface,  but  only 
when  the  cornea  has  been  more  or  less  exten- 
sively destroyed.  Now  purulent,  gonorrhoeal, 
and  variolous  ophthalmiae  are  the  very  dis- 
eases in  which,  as  is  well-known,  this  takes 
place. 

Diagtiosis  of  partial  Staphyloma. — Conical 
cornea  can  scarcely  be  confounded  with  partial 
staphyloma,  but  a form  of  hernia  corneae  re- 
sembles it  in  being  prominent,  but  differs  from 
it  in  not  being  so  opaque,  and  in  not  having 
the  iris  adhering  to  it.  An  albugo  is  opaque, 
but  not  so  prominent  as  a partial  staphyloma, 
and  as  in  the  preceding  instance  free  of  any 
adhesion  with  the  iris.  A leucoma  is  opaque 
and  may  be  combined  with  synechia  anterior, 
but  the  adhesion  of  the  iris  is  comparatively 
of  small  extent,  and  the  prominence  of  sta- 
phyloma is  wanting. 

Prognosis  and  treatment. — If  the  staphy- 
loma be  small  and  do  not  implicate  the  pupil 
much,  the  less  that  is  done  by  way  of  treat- 
ment the  better,  but  irritation  is  to  be  guarded 
against,  and  any  tendency  to  inflammation 
kept  down  by  occasionally  dropping  in  a 
solution  of  nitrate  of  silver  or  diluted  vinum 
opii.  In  a case  in  which  the  opposite  eye  is 
injured  and  vision  lost,  if  the  staphyloma  im- 
plicate the  pupil,  it  will  be  proper  to  attempt 
to  diminish  its  projection  in  order  to  pave  the 
way  for  the  formation  of  an  artificial  pupil. 

The  treatment  which  has  been  adopted  with 
this  view  consists  in  repeatedly  touching  the 
staphyloma  with  some  caustic,  such  as  chloride 
of  antimony,  nitrate  of  silver,  or  caustic  pot- 
ash, in  order  by  a slow  inflammatory  process 
to  produce  condensation  and  contraction  of  it. 
The  eschar  of  one  cauterization  should  be 
allowed  to  fall  off,  and  the  other  effects  to 
subside  before  a repetition  of  the  caustic. 
The  best  plan  is,  to  commence  touching  the 
base  of  the  staphyloma  at  points  all  round, 
and  then  gradually  proceeding  towards  the 
apex.  The  above  described  treatment  is 
assisted  in  effecting  the  consolidation  and  flat- 
tening of  the  pseudo-cornea  by  frequently 
evacuating  the  aqueous  humour. 
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Mr.  Tyrrell  says  he  hassucceeded,  in  several 
instances,  in  effecting  a reduction  of  partial 
staphyloma,  by  the  careful  application  of  ni- 
trate of  silver,  or  hydrate  of  potash,  in  sub- 
stance. He  applies  the  escharotic  first  at  the 
base  of  the  projection,  taking  care  not  to  in- 
jure the  remaining  sound  cornea  : the  effect 
has  been  the  separation  of  a small  slough  ; but 
previous  to  such  separation,  a deposit  of  fibrine 
has  taken  place  beneath,  by  which  the  deeper 
part  has  become  more  solid  and  strengthened. 
After  the  part  has  recovered  from  one  appli- 
cation, he  makes  a second  close  to,  but  not 
upon  the  same  spot,  and  nearer  to  the  sum- 
mit of  the  projection.  Again  and  again  he 
repeats  this  operation,  acting  upon  the  more 
prominent  part,  until  a considerable  or  perfect 
reduction  of  the  staphyloma  has  been  accom- 
plished ; and  this  has  enabled  him,  in  a few 
cases,  to  form  an  artificial  pupil,  subsequently 
of  much  more  utility  to  the  patient.  He 
prefers  the  hydrate  of  potash,  unless  the  pro- 
jection be  very  small ; for  its  use  is  followed 
by  a much  larger  deposit  of  fibrine  than  re- 
sults from  the  nitrate  of  silver  '. 

P.-ognosis  and  treatment  of  total  Staphyloma. 

\Vhen  an  inflammation  of  the  eye  has  run  so 
disastrous  a course,  that  the  conditions  for 
the  formation  of  a total  staphyloma  are  laid, 
any  treatment  which  may  be  adopted  can  have 
for  its  object,  not  to  save  the  eye  as  an  organ 
of  vision,  but  to  prevent  it  from  degenerating 
into  a tumour,  which  not.  only  causes  great  de- 
formity, but  is  a source  of  considerable  irrita- 
tion even  to  the  opposite  eye,  so  much  so, 
that  the  patient  seeks  for  its  removal  by  ope- 
ration, sooner  or  later. 

Prophylactic  treatment. — According  to  the 
account  of  the  mode  of  formation  of  total  sta- 
phyloma above  given,  it  appears  that  the  sup- 
ply of  aqueous  humour  in  the  still-existing 
posterior  chamber,  is  what  keeps  up  the  dis- 
tention of  the  iris,  so  that  the  pseudo-cornea 
which  is  moulded  on  its  surface,  presents  the 
form  of  a round  prominence  on  the  front  of 
the  eye.  If  this  be  the  case,  the  destruction 
of  the  source  of  the  aqueous  humour  by  break- 
ing in  upon  the  integrity  of  the  posterior 
chamber,  is  the  means  which  offers  to  prevent 
the  development  of  the  staphylomatous  pro- 
jection. The  simplest  plan  of  effecting  this 
appearing  to  me  to  be  the  extraction  of  the 
lens,  I put  the  operation  into  practice  in  the 
following*  case  : — 

A man,  about  twenty-two  years  old,  came 
to  me  labouring  under  the  effects  of  severe 
purulent  ophthalmia  of  both  eyes.  In  the  right 
eye,  the  cornea  being  destroyed  and  the  pupil 
closed,  the  iris  protruded  and  was  distended 
with  aqueous  humour.  The  left  eye  had  also 
suffered  very  much  ; there  was  penetrating 
ulcer,  prolapsus  iridis,  and  consequently  con- 
siderable distortion  and  contraction  of  the 

1 A practical  work  on  the  Diseases  of  the  Eye,  &c. 

vol.  i.  p.  273.  London,  1840. 


pupil.  Both  eyes  were  still  affected  with  the 
inflammation,  and  it  was  very  doubtful  whether 
the  left  eye  could  be  prevented  from  getting 
worse,  especially  as  it  was  evidently  kept  in 
a state  of  additional  irritation  from  the  pre- 
sence of  the  staphyloma  in  the  right.  By  an 
incision  with  a Beer’s  cataract -knife  through 
the  protruding  and  distended  iris,  the  lens  was 
extracted.  Severe  re-action  followed  ; less 
perhaps  in  consequence  of  the  operation,  than 
from  the  patient  not  being  in  a situation  to  take 
proper  care  of  himself.  The  iris  did  not  again 
become  distended  ; on  the  contrary,  the  eye 
shrunk,  and  irritation  being  thus  removed,  the 
left  eye  progressively  recovered,  as  far  as  the 
organic  changes  it  had  already  undergone  al- 
lowed, and  further  than  there  had  been  reason 
to  hope  for,  as  sufficient  vision  was  preserved 
to  enable  the  patient  to  resume  his  employ- 
ment as  a porter. 

In  those  cases  in  which  the  eye  is  destroyed 
by  purulent  ophthalmia,  whether  in  adults  or 
new-born  infants,  by  gonorrhoeal  ophthalmia, 
variolous  ophthalmia,  &c.  and  in  which  staphy- 
loma does  not  result,  but  the  cicatrice  which 
forms  in  the  place  of  the  cornea  is  flat  and  the 
eyeball  becomes  atrophic,  I suspect  the  lens 
has  escaped  on  the  giving  way  of  the  cornea. 

A fully  formed  total  spherical  staphyloma 
is  a source  of  great  deformity  : its  removal 
therefore  is  often  sought  for  in  order  that  an 
artificial  eye  may  be  worn.  But  what  princi- 
pally demands  its  removal,  sooner  or  later,  is 
the  irritation  which  it  keeps  up,  and  which  is 
apt  to  be  communicated  to  the  opposite  eye. 

Operation  for  the  removal  of  fully-formed 
total  spherical  Staphyloma. — Compression,  liga- 
ture, seton,  caustics,  incision,  variously  modi- 
fied or  combined,  have  been  recommended  as 
a means  of  repressing  staphyloma  ; but  it  is 
now  agreed  that  the  only  proceeding  to  be 
depended  on  for  the  removal  of  the  tumour,  is 
its  abscission.  The  excision  of  a piece  of  the 
size  of  a lentil,  one  of  the  methods  recom- 
mended by  Celsus,  was  adopted  by  Scarpa, 
under  the  impression  that  it  was  less  liable  to 
be  followed  by  severe  reaction  than  the  ab- 
scission of  the  whole.  It  has,  however  been 
found  that  the  latter  is  not  usually  followed  by 
any  dangerous  accident,  while  the  former  does 
not  always  effect  the  desired  object. 

The  patient  is  seated  on  a chair  opposite  a 
window,  and  leans  his  head  on  the  breast  of  an 
assistant  w'ho  stands  behind,  ar.d  who  also  sup- 
ports the  chin  with  the  palm  of  one  hand, 
whilst  with  the  fingers  he  depresses  the  lower 
eyelid.  With  the  fingers  of  the  other  hand 
he  raises  the  upper  eyelid.  The  surgeon  then, 
having  command  of  the  eyeball  by  means  of 
a large  hook 1 * passed  through  the  staphyloma, 
or  by  means  of  a ligature  previously  intro- 
duced with  a curved  needle,  proceeds  in  the 
following  manner  : — 

With  the  staphyloma-knife 5 its  edge  being 
directed  upwards,  he  transfixes  the  tumour  at 
its  base,  from  th6  temporal  to  the  nasal  side, 

1 Figure  10.  ! Figure  11. 
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and  somewhat  below  its  transverse  diameter. 
Pushing  the  knife  on,  it  cuts  itself  out,  and  a 
flap  is  formed,  as  in  the  operation  for  extract- 
ing the  cataract.  The  flap  thus  made  is  seized 
with  a forceps,  and  the  remaining  part  of  the 
base  of  the  staphyloma  divided  with  a curved 
scissors,  and  the  whole  removed. 

After  the  operation,  the  eyelids  of  both 
eyes  are  to  be  kept  closed  by  strips  of  court- 
plaster,  and  covered  with  a light  compress 
and  roller. 

Under  ordinary  circumstances  the  wound 
is  found,  at  the  end  of  a week,  closed  by  a 
semi-transparent  membrane,  which  by  and  by 
becomes  denser  and  more  opaque.  A flat 
cicatrice,  marked  with  bluish  or  brownish 
streaks,  remains.  Sometimes  a fungus  grows 
from  the  wcund,  which,  however,  readily  sub- 
sides after  being  occasionally  touched  with 
lunar  caustic.  Considerable  pain  attends  the 
operation  for  staphyloma,  and  there  is  usually 
more  or  less  haemorrhage  at  the  time  ; and  it 
occasionally  happens  that,  some  hours  after, 
the  eyeball  becomes  distended  with  blood,  and 
the  clots,  or  infiltrated  vitreous  body,  protrude 
from  the  wound.  The  bloody,  dark-coloured 
mass  is  to  be  cut  away  with  scissors,  and  the 
eye  covered  with  a compress  soaked  in  cold 
water. 

If  severe  reaction  follows  the  operation, 
antiphlogistics,  anodynes,  and  warm  fomenta- 
tions, &c.  will  be  required. 

Though  the  lens  and  even  some  of  the  vi- 
treous humour  escape,  the  remains  of  the  eye 
form  a good  stump  for  the  application  of  an 
artificial  eye  ; the  lens  often  escapes,  and  it 
appears  to  me  that  it  might  always  be  removed 
with  advantage.  After  the  loss  of  much  or 
all  of  the  vitreous  humour,  the  eyeball  con- 
tracts to  a very  small  size,  and  does  not  afford 
a proper  support  for  an  artificial  eye. 

Conical  Staphyloma  Cornea. 

This  is  a rare  affection  ; I have  seen  but  one 
case  agreeing  with  the  descriptions  given  of 
it.  It  was  in  the  left  eye 1 of  a scrofulous  girl, 
whose  right  eye2  was  the  seat  of  a very  large 
partial  staphyloma. 

Symptoms. — In  the  eye  affected  with  the 
conical  staphyloma  vision  was  quite  gone. 
The  cornea  was  enlarged  at  its  circumference, 
and  projected  in  the  form  of  a pretty  regu- 
lar cone.  The  sclerotica  was  distended  at  its 
junction  with  the  cornea,  and  partook  of  the 
conical  transformation,  so  that  the  posterior 
half  of  the  eyeball  formed  the  basis  of  the 
cone  of  which  the  apex  occupied  the  middle 
of  the  cornea.  The  eyeball  was  hard  to  the 
touch. 

At  their  junction  the  sclerotica  and  cornea 
were  of  a dark  blueish  colour.  At  the  apex 
of  the  cone  the  cornea  was  grayish  white,  and 
in  the  intermediate  part  it  was  brownish  red, 
but  still  retaining  some  traces  of  its  former 
transparency,  though  not  sufficient  to  allow 
of  the  state  of  the  interior  of  the  eyeball 


being  ascertained.  The  eye  had  a dirty  ap- 
pearance, and  its  front  was  pervaded  by  vari- 
cose vessels. 

Diagnosis  and  Pathology. — Conical  is  quite 
different  from  spherical  staphyloma  cornese, 
not  only  in  shape  but  also  in  nature.  In  co- 
nical staphyloma,  it  is  really  the  cornea  that  is 
degenerated  and  projected  in  a conical  form. 
It  is  to  be  remarked,  however,  that  this  mor- 
bid change  in  the  cornea  is  merely  a part  of 
a disease,  involving  not  only  the  anterior  half 
of  the  eyeball,  but  also  the  posterior  half ; 
whereas,  in  spherical  staphyloma  the  latter  is 
ordinarily  sound.  The  morbid  anatomy  of 
conical  staphyloma  is  not  yet  well  determined. 

Cause. — Conical  staphyloma  is  the  result  of 
a slow  inflammation  of  the  whole  eye  in  an 
unhealthy  constitution. 

Prognosis  and  treatment. — Conical  staphylo- 
ma has  not  the  same  tendency  to  enlarge  as 
spherical  staphyloma.  The  disease  is  for  the 
most  part  better  let  alone  than  interfered 
with. 

Suffusion,  Opacities,  and  Specks  of  the  Cornea. 

Congenital  Opacity. — In  the  foetus  the  cornea 
is  opaque,  but  becomes  clear  towards  the 
period  of  birth.  Cases  are  occasionally  met 
with  in  which  this  fostal  character  of  the  cor- 
nea persists  after  birth  ; generally  however,  if 
not  always,  in  combination  with  dropsy  of 
the  aqueous  chambers.  In  a few  instances, 
the  cornea  has  been  found  gradually  to  ac- 
quire its  natural  transparency,  and  vision, 
though  myopic,  to  be  obtained.  Mr.  Ware1 
relates  several  such  cases,  three  of  which 
occurred  in  one  family.  In  two  of  the  chil- 
dren the  opacity  was  quite  removed  in  less 
than  a year  ; in  the  third  the  transparency 
was  not  complete  until  the  end  of  the  second 
year.  The  corneae  remained  very  prominent, 
and  the  vision  myopic.  In  another  case  both 
cornese  were  large,  prominent,  and  completely 
opaque  at  birth.  At  the  end  of  nearly  three 
years,  the  left  cornea  had  become  clear 
enough  to  allow  the  perception  of  large  ob- 
jects ; the  opacity  of  the  right  cornea,  though 
diminished  round  the  circumference,  remained 
at  the  centre  so  as  to  obscure  the  greater 
part  of  the  pupil.  In  a fifth  case,  similar  to 
the  preceding,  improvement  had,  at  the  end 
of  a year,  proceeded  so  far  in  one  eye  that  the 
circumference  of  the  cornea  was  quite  trans- 
parent, and  the  opacity  so  far  diminished  in 
the  centre,  that  the  pupil  could  be  seen.  Im- 
provement was  less  advanced  in  the  other 
eye.  It  is  worthy  of  remark,  that  in  these 
cases,  the  clearing  of  the  cornea  proceeded 
from  the  circumference  towards  the  centre,  a 
course  similar  to  what  is  observed  in  acquired 
opacity  of  the  cornea. 

Arcus  Senilis,  or  Gerontoxon. — This  is  an  an- 
nular opacity  of  the  cornea  within  its  circum- 
ference, which  occurs  in  advanced  periods  of 

1 Observations  on  the  Treatment  of  the  Epiphora, 
Kc.  p.  285.  London,  1818.  See  also  Lawrence's 
Treatise,  2d  ed.  p.  361. 
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Jife,  though  it  is  sometimes  observed  below 
middle  age. 

The  opacity  is  about  the  twentieth  or  thir- 
tieth of  an  inch  broad,  and  has  an  equal 
breadth  of  nearly  clear  cornea  intervening 
between  it  and  the  circumference  of  the  cor- 
nea. 

Arcus  senilis  appears  first  at  the  upper  and 
lower  parts  of  the  cornea,  and  by  and  by 
extends  all  round,  though  this  does  not  always 
happen. 

It  is  unimportant  in  a practical  point  of 
view,  never  being  so  extensive  as  to  obstruct 
vision,  and  forming  no  counter-indication  to 
any  operation. 

Arcus  senilis  must  not  be  confounded  with 
the  blueish  white  ring  round  the  extreme 
margin  of  the  cornea,  seen  in  some  cases  of 
internal  inflammation,  particularly  in  old  per- 
sons. 

Suffusion  of  the  Cornea  from  distention. — A 
certain  degree  of  tension  is  a necessary  con- 
dition for  the  transparency  and  brilliancy  of 
the  cornea,  as  may  be  inferred  from  the  dull 
appearance  which  the  eye  presents  when  the 
tone  of  the  whole  body  is  reduced  by  debili- 
tating disease.  Increased  tension  within  cer- 
tain limits  adds  to  the  brilliancy  of  the  eye,  as 
is  seen  in  states  of  mental  excitement,  but 
beyond  these  limits  of  tension  the  cornea 
becomes  suffused.  This  takes  place  more  or 
less  in  all  inflammations  of  the  eye,  in  conse- 
quence either  of  increased  distention  from 
within,  or  pressure  from  w ithout. 

That  dimness  or  brilliancy  of  the  cornea,  in 
the  degree  referred  to,  is  dependent  on  its 
state  of  tension,  is  well  illustrated  by  what 
may  be  observed  in  the  eye  of  an  animal  re- 
cently slaughtered.  Thus,  if  a sheep’s  eye 
be  removed  from  the  orbit,  and  slightly  com- 
pressed by  grasping  it  in  the  hand,  the  cornea, 
which  was  before  relaxed  and  dull,  becomes 
distended  and  clear,  but  if  the  eye  be  more 
tightly  grasped  the  cornea  is  rendered  more 
tense,  but  at  the  same  time  is  suffused  with  a 
milky  opacity.  This,  however,  disappears  on 
relaxing  the  pressure.  The  circumstance  just 
related,  first  noticed  by  the  late  Dr.  Barclay, 
of  Edinburgh,  led  Mr.  Wardrop  to  recognise 
the  suffusion  of  the  cornea,  in  certain  cases  of 
inflammation,  as  a sign  of  over-distention  of  it 
from  increased  accumulation  of  the  aqueous 
humour,  and  to  adopt  the  evacuation  of  the 
latter  in  order  to  relieve  the  distention  of  the 
eyeball, — the  cause  at  once  of  considerable  dis- 
tress and  of  a continuance  of  the  inflammatory 
action.  The  practice  proved  advantageous  in 
many  cases,  but  having  been  too  often  indis- 
criminately employed,  the  aggregate  results 
have  been  unfavourable,  or  at  least  indif- 
ferent. 

Opacity  of  the  cornea  is  a frequent  conse- 
quence of  inflammation  involving  the  struc- 
ture primarily  or  secondarily,  and  is  owing 
either  to  interstitial  deposition,  or  to  the  ci- 
catrization of  an  ulcer.  The  opacity  occurs 
in  various  degrees  of  density,  extent,  and  per- 
manency, from  a mere  speck  which  tends  ulti- 
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mately  to  disappear,  to  a dense  and  indelible 
opacity,  involving  perhaps  the  whole  centre 
of  the  cornea,  and  concealing  the  pupil. 

Opacity  from  interstitial  deposition. — The 
speck  called  nebula  is  semitransparent,  and  so 
shaded  off  at  its  circumference,  that  it  pre- 
sents no  precise  limits.  An  albugo  is  also 
shaded  off  at  its  circumference,  but  its  centre 
is  densely  opaque,  and  slightly  elevated  ; 
both  of  which  characters  are  owing  to  the 
larger  quantity  of  deposited  lymph  than  in 
the  simple  nebula.  A nebula  is  usually  the 
result  of  an  increased  action  of  the  vessels  of 
the  part,  but  not  ending  in  the  formation  of  a 
phlyctenula  or  pustule  ; albugo  again  is  the 
result  of  a similar  action  which  has  terminated 
in  the  formation  of  a phlyctenula  or  pustule, 
but  which  phlyctenula  or  pustule  has  receded 
without  being  matured. 

Sometimes  an  enlarged  blood-vessel  is  seen 
running  into  an  albugo,  and  very  generally 
there  may  be  observed,  both  in  cases  of  albugo 
and  opaque  cicatrice,  nebulous  streaks  extend- 
ing from  them  tow'ards  the  circumference  of 
the  cornea,  indicating  where  enlarged  blood- 
vessels had  run. 

Treatment  of  Opacity  from  interstitial  depo- 
sition.— In  proportion  as  the  inflammation 
subsides,  the  opacity  diminishes ; therefore  no 
special  remedy  is  required  for  the  opacity  in 
the  first  place,  and  in  the  second,  it  is  proper 
to  wait,  and  see  what  the  natural  absorbent 
powers  of  the  part  can  effect,  which, especially 
in  young  persons,  is  often  a great  deal.  If 
after  this  the  opacity  continues,  and  if  it  is  so 
situated  as  to  disturb  vision,  then  we  may  try 
what  local  stimulants,  counter-irritation,  and 
especially  tonics  and  change  of  air  can  do. 
The  local  stimulants  which  I have  found  most 
useful  are  the  drops  of  a solution  of  corrosive 
sublimate  with  vinum  opii,  and  the  red  preci- 
pitate salve.  See  article  Collyiuum. 

Opacity  from  a cicatrice. — According  as  the 
ulcer  of  the  cornea  has  involved  merely  the 
conjunctival  layer,  or  both  this  and  the  proper 
substance,  so  is  the  cicatrice  semitransparent 
or  perfectly  white.  The  circumference  of  an 
opacity  from  a cicatrice,  is  usually  more  de- 
fined than  that  of  opacity  from  deposition. 
As  connected  with  this  subject  it  may  be  men- 
tioned that  Professor  Chelius  tells  us  he  has 
several  times  found  in  gouty  persons  stony 
deposits  in  old  cicatrices  of  the  cornea  (leu- 
comata);  and  that  Mr.  Wardrop  once  met  with 
several  gritty  particles  and  inequalities  on  the 
inner  surface  of  the  cornea. 

Though  after  the  healing  of  some  ulcers  of 
the  cornea  no  opacity  takes  place,  still,  when 
the  cicatrice  of  an  ulcer  is  opaque,  it  is  indelibly 
so,  unless  the  ulcer  has  been  a mere  abrasion 
of  the  conjunctiva  corneae. 

When  an  indelible  opacity  lies  over  the 
pupil,  dilatation  of  this,  kept  up  by  the  habi- 
tual use  of  a solution  of  belladonna  extract 
dropped  into  the  eye,  is  a very  valuable 
resource’ ; and  in  cases  in  which  the  opacity 
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occupies  too  much  of  the  centre  of  the  cornea 
for  the  dilatation  of  the  pupil  to  be  of  any  use, 
recourse  must  be  had  to  an  operation,  so  as 
either  to  prolapse  a portion  of  the  iris  through 
a small  incision  at  the  margin  of  the  cornea, 
and  thus  to  draw  the  pupil  opposite  the  clear 
part  ( dislocation  of  the  pupil,  J or  to  cut  out  a 
piece  of  the  iris  opposite  the  clear  part  of  the 
cornea  ( artificial  pupil  by  excision  ). 

Dimness  of  the  inner  surface  of  the  Cornea. — 
The  membrane  of  Descemet,  w hen  inflamed, 
is  the  seat  of  more  or  less  milky  suffusion,  in- 
terspersed with  numerous  small  opaque  dots 
of  an  altogether  peculiar  appearance.  When 
the  membrane  of  Descemet,  Dr.  Jacob  informs 
us,  has  been  touched  by  the  point  of  the  needle 
in  breaking  up  a cataract,  an  opacity  is  pro- 
duced, closely  resembling  capsular  cataract. 
I once  observed  a uniform  but  very  slight 
suffusion  of  the  membrane  of  Descemet  pro- 
duced in  a woman,  from  whose  eye  I extracted 
a lenticular  cataract,  in  consequence  of  her 
having,  after  the  upper  section  of  the  cornea, 
suddenly  turned  up  the  eye,  in  which  move- 
ment the  flap,  being  caught  by  the  upper  eye- 
lid, was  folded  down  and  the  membrane  of 
Descemet  consequently  grazed  by  the  edge  of 
the  lid.  Notwithstanding  that  this  occurred 
twice  during  the  operation,  recovery,  without 
any  other  untoward  circumstance  than  the 
slight  suffusion  of  the  membrane  of  Descemet 
above  mentioned,  rapidly  took  place. 

Tumours  and  excrescences  of  the  cornea. — An 
extension  of  membrane  like  sclerotic  con- 
junctiva over  a part  of  the  cornea,  as  is  repre- 
sented in  figure  8,  may  be  considered  as  an 
irregular  and  undue  development  or  hyper- 
trophy of  the  elementary  chorion  of  the  cor- 
neal conjunctiva.  Growths,  with  hairs  grow- 
ing from  them,  analogous  to  those  of  the 
skin  called  moles,  are  sometimes  met  with, 
not  only  involving  the  sclerotic  conjunctiva, 
but  also  the  corneal.  Warts  also,  or  warty 
excrescences,  have  been  found  affecting  the 
the  corneal  conjunctiva.  Small  fungous  tu- 
mours sometimes  sprout  from  an  ulcerated 
part  of  the  cornea.  The  treatment  in  all  these 
cases  is  obvious. — See  farther  on  this  sub- 
ject, articles  Eye,  Pannus,  and  Pterygium, 
The  following  case  of  fungous  excrescence  of 
the  conjunctiva  corneas  may  be  quoted  here. 

J.  S.  set.  forty,  a strong,  healthv-looking 
countryman,  suffered  for  several  years  repeated 
attacks  of  ophthalmia.  A pterygium  subse- 
quently formed  on  the  nasal  side  of  the  right 
eye,  and  was  for  a long  time  treated  with 
caustics  ; but  instead  of  diminishing  under  the 
treatment,  it  progressively  increased  in  size 
and  thickness,  extending  over  the  margin  of 
the  cornea,  and  at  last  implicating  it  so  far  as 
wholly  to  impede  vision. 

In  July,  1837,  the  man  came  under  the  care 
of  Dr.  Rau  in  the  following  state : — A pale 
red  fungous  excrescence,  with  uneven  granular 
surface,  so  perfectly  covered  the  cornea  that 
not  a trace  of  it  was  to  be  discovered.  The 
excrescence,  which  at  the  margins  projected 
about  a sixth  of  an  inch  above  the  surface  of 


the  sclerotica,  was  at  its  middle  about  one- 
half  of  an  inch  thick,  so  that  it  prevented  the 
complete  closure  of  the  eyelids.  It  was  in- 
sensible, firm,  and  consistent  to  the  touch  ; it 
appeared  not  very  vascular,  but  was  in  con- 
nection, by  means  of  dilated  vessels,  with  a 
growth  of  the  sclerotic  conjunctiva,  which 
appeared  to  proceed  from,  or  at  least  to  im- 
plicate, the  semilunar  fold.  The  rest  of  the 
sclerotic  conjunctiva  was  injected.  In  the 
left  eye  there  was  a pterygium,  which  did  not 
reach  to  the  margin  of  the  cornea. 

Dr.  Rau  proceeded  to  the  extirpation  of  the 
tumour  with  the  knife,  but  with  doubtful  prog- 
nosis, as  it  was  impossible  to  determine  before- 
hand the  state  of  the  cornea.  The  mass, 
having  the  consistence  of  granular  fat,  gave 
way  under  the  forceps,  so  that  it  was  found 
impossible  to  separate  it  in  an  entire  piece  ; 
it  was  therefore  removed  in  fragments,  and 
even  this  was  rendered  difficult  by  the  not  in- 
considerable haemorrhage.  After  the  removal  of 
the  excrescence,  it  became  quite  evident  that  it 
had  its  origin  from  the  conjunctiva  corneae, 
the  surface  of  which  presented  an  uneven  and 
granular  appearance.  A part  of  the  large 
vessels  of  communication  was  excised.  Not- 
withstanding repeated  cauterization  with  lunar 
caustic,  the  tumour  began  to  grow  again,  the 
vessels,  of  which  a part  had  been  excised,  ap- 
peared as  before,  and  in  one  month  the  fungus 
had  again  acquired  a considerable  size.  Re- 
peated extirpation  of  it  and  of  a considerable 
fold  of  sclerotic  conjunctiva,  together  with 
the  much  distended  vessels,  at  last  put  a stop 
to  the  growth.  Instead  of  the  nitrate  of  silver, 
caustic  potash  was  now  employed.  Besides 
being  applied  carefully  to  the  whole  surface, 
it  was  pencilled  all  round  the  cornea,  so  as  to 
destroy  the  vascular  communications.  The 
remains  quickly  shrank  and  came  away  under 
the  repeated  application  of  vinum  opii.  A 
blueish  smooth  surface  now  came  into  view,  and 
the  patient  had  a distinct  perception  of  light. 
The  cornea,  which  was  very  vascular  on  the 
surface,  gradually  cleared  under  the  use  of 
nitrate  of  silver  salve  in  alternation  with  vinum 
opii.  In  six  weeks  after  this  the  pupil  could 
be  distinctly  seen,  and  the  clearing  of  the 
whole  cornea  ensued  under  the  continued  use 
of  the  nitrate  of  silver  salve. 

Two  years  after,  Dr.  Rau  found  the  cornea 
of  the  right  eye  as  transparent  as  that  of  the 
left,  all  trace  of  vascularity  gone,  and  vision  so 
good  that  the  man  had  no  difficulty  in  reading 
the  finest  print1. 

Mr.  Travers  gives  an  account  of  a somewhat 
similar  case,  in  which  the  cornea  was  concealed 
by  a lobulated  tumour  of  a dark  purple  colour, 
and  in  which  he  extirpated  the  anterior  hemi- 
sphere of  the  eyeball.  On  examination  of  the 
tumour,  the  cornea  and  sclerotica  proved  to 
be  entire,  and  the  morbid  growth,  lying  upon 
and  adhering  to  the  cornea  and  a small  portion 

1 Fnngose  Excrcseenz  der  Conjunctiva  Corncae  von 
Dr.  Wilhelm  Rau,  Professor  tier  Mcdicin  in  Bern. 
Ammon’s  Monatsschrift  fur  Medicin,  Aiigenheilkunde 
uiid  Chirurgie.  Vol.  iii.  p.  66.  Leipzig,  1840. 
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of  the  sclerotica,  had  acquired  the  lobulated 
appearance,  as  if  by  degeneration  of  the  in- 
vesting conjunctiva.  The  patient  quickly 
recovered  from  the  operation,  and  the  remain- 
ing part  of  the  eyeball  collapsed. 

Paracentesis  of  the  Cornea. 

The  various  objects  for  which  this  operation 
is  had  recourse  to,  are  detailed  in  their  proper 
places.  Here  the  operation  itself  only  falls  to 
be  described.  It  is  simply  the  first  step  in 
making  the  section  of  the  cornea  for  the  ex- 
traction of  a cataract.  A cataract-knife  or 
a lancet-shaped  knife  is  the  instrument  best 
adapted  for  the  purpose.  If  the  operation  is 
undertaken  when  the  eye  is  much  intolerant  of 
light,  there  is  great  difficulty  in  exposing  the 
cornea  sufficiently  for  the  purpose,  as  on  the 
eyelids  being  opened,  the  eyeball  is  involun- 
tarily rolled  upwards.  One  eyelid  requires  to 
be  secured  by  an  assistant,  while  the  surgeon 
takes  charge  of  the  other.  The  knife  is  entered 
at  about  one-tenth  of  an  inch  from  the  sclero- 
tica, and  in  doing  so,  the  principal  precaution 
to  be  observed  is  not  to  push  the  point  on  in  the 
substance  of  the  cornea,  under  the  impression 
that  it  has  penetrated  into  the  anterior  chamber. 
The  thickness  of  the  cornea  and  the  direction 
of  its  surfaces,  are  such  as  to  require  that  the 
point  of  the  instrument  be  at  first  directed  to- 
wards the  centre  of  the  pupil.  The  point  of 
the  instrument  having  fairly  pierced  the  cor- 
nea, its  handle  is  to  be  inclined  towards  the 
temple  before  pushing  the  blade  farther  into 
the  anterior  chamber.  The  extent  to  which 
this  is  done,  however,  should  never  exceed  the 
margin  of  the  pupil,  so  that  were  th.e  aqueous 
humour  suddenly  evacuated,  the  iris  might  be 
between  the  point  of  the  instrument  and  the 
lens.  Hence  the  propriety  of  using  an  instru- 
ment of  the  shape  mentioned,  which  is  calcu- 
lated to  make  a sufficiently  large  puncture 
without  penetrating  far  into  the  anterior  cham- 
ber. The  puncture  having  been  sufficiently 
made,  the  instrument  is  to  be  withdrawn  a 
little  and  slightly  turned  on  its  axis,  so  as  to 
make  the  wound  gape,  and  thus  allow  the 
aqueous  humour  readily  to  flow  out.  In  pro- 
portion as  this  takes  place,  and  the  iris  ap- 
proaches the  cornea,  the  knife  is  gradually 
withdrawn. 

Description  of  the  Plate. 

Fig.  1 . Conical  cornea. 

Fig.  2.  Spherical  enlargement  of  the  cornea,  in  conse- 
quence of  comeilis. 

Fig.  3.  Central  opacity  of  the  cornea  concealing  the 
pupil. 

Fig.  4.  The  same  eye,  with  the  pupil  dilated  by  bella- 
donna. 

Fig.  5.  Large  partial  staphyloma. 

Fig.  0.  Total  spherical  staphyloma. 

Fig.  7.  Conical  staphyloma. 

Fig.  8.  Extension  of  membrane,  like  sclerotic  conjunc- 
tiva, over  a part  of  the  cornea,  in  a case  of  cctropium 
from  caries  of  the  orbit. 

Fig.  !).  Silver  spatula,  for  the  removal  of  foreign  bodies 
adhering  to  the  cornea. 

Fig.  1 0.  Staphyloma  hook. 

Fig.  1 1 . Staphyloma  knife. 
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CORNS,  clavus,  spina  pedis,  gemursa,  Lat. 
cor,  Fr.  Hiihnerauge,  Ger. — A small,  slightly 
elevated,  hard  tumour,  produced  by  the  long- 
continued,  though  remittent,  pressure  of  tight 
shoes  on  the  prominent  parts  of  the  feet  or 
toes.  Corns  are  developed  in  the  cuticle, 
and  are  composed  of  layers  of  horny,  demi- 
transparent  tissue,  in  appearance  inorganic. 
The  hardened  substance  is  hygrometrical,  and 
is  often  the  seat  of  pain  or  aching  on  the  oc- 
currence of  change  of  weather,  particularly  in 
persons  whose  skin  is  delicate  ; it  adheres  but 
slightly  to  the  surrounding  epiderm,  from 
which  it  may  be  detached  by  proceeding  cau- 
tiously, either  in  the  dry  or  wet  state,  although 
it  seems  firmly  set  by  a root,  which  sometimes 
penetrates  to  the  tendons  and  fibrous  struc- 
tures of  the  bones  themselves.  This  root  is 
organized,  and  contains  blood-vessels.  The 
pressure  of  the  indurated  epiderm  is  trans- 
mitted to  the  true  skin  beneath,  which  is  thus 
bruised  ; and  its  blood-vessels,  being  propor- 
tionally developed,  form  a fine  vascular  net- 
work. Sir  B.  Brodie,  who  has  carefully 
investigated  this  point  of  pathology,  thinks 
that,  to  be  completely  formed,  a corn  must 
have  a minute  subcutaneous  synovial  bursa, 
analogous  to  those  met  with  ou  bony  or  ten- 
dinous projections.  This  serous  cyst,  by  at- 
trition, is  readily  converted  into  a sanguineous 
ampulla. 

According  to  situation,  extent  of  induration, 
and  degree  of  inflammation  of  the  parts  upon 
which  a corn  presses,  will  be  the  degree  of 
suffering  arising  from  it.  In  warm  weather, 
the  tenderness  is  greatest,  and  the  progress  of 
deposition  of  hardened  substance  most  rapid. 
In  extreme  cases,  exercise  by  walking  is  at- 
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tended  with  great  pain,  and  the  individual 
hobbles  rather  than  walks.  The  distress, 
however,  is  soon  moderated  by  bathing,  or 
rather,  macerating  the  corn  in  warm  water, 
paring  off  its  prominent  part,  using  loose  slip- 
pers for  a few  days,  and  confining  one’s  self  to 
the  horizontal  position.  Sometimes  the  small 
synovial  bag  becomes  much  distended,  and 
even  suppurates.  This  demands  entire  rest 
of  the  limb,  and  the  prompt  evacuation  of  the 
matter.  Mere  rest,  however,  and  the  rejection 
of  tight  shoes,  often  procures  the  dispersion  of 
the  horny  projection,  wThen  not  deeply  rooted : 
of  this  we  have  examples  in  persons  who  are 
compelled,  from  accident  or  illness,  to  keep 
their  beds  for  some  time.  Analogous  results 
are  obtained  by  relieving  the  corn  of  all  pres- 
sure, by  causing  it  to  be  borne  by  the  surround- 
ing skin  ; and  this  is  done  by  superposing  ten 
or  a dozen  pieces  of  linen,  each  with  an  aper- 
ture to  receive  the  corn,  so  that,  when  a 
sufficient  number  are  placed,  the  corn  itself  is 
protected  from  all  pressure.  This  plan  should 
be  persevered  in  for  some  weeks.  While  in 
operation  it  may  be  assisted  by  rubbing  the 
corn  daily  with  the  liniment  of  ammonia, 
using  the  warm  pediluve  at  night,  and,  after 
drying  the  foot,  scraping  oft'  with  a blunt  knife 
the  thickened  epiderm,  thus  reduced  to  a 
pulpy  state.  After  the  corn  has  been  pared 
down  or  detached,  and  bathed,  Mr.  Wardrop 
recommends  rubbing  the  exposed  surface  with 
nitrate  of  silver,  or  wetting  it  by  means  of  a 
camel-hair  pencil  with  an  alcoholic  solution  of 
the  hydrochlorate  of  mercury.  The  applica- 
tion is  repeated  till  the  cure  is  effected.  Mr. 
H igginbotham’s  plan  of  using  the  nitrate  of 
silver  is  somewhat  similar.  After  its  applica- 
tion, the  part  is  left  exposed  till  the  nitrate 
dries.  In  ten  days  or  a fortnight,  when  the 
surrounding  cuticle  begins  to  peel  off,  the  foot 
is  bathed  in  warm  water,  and  the  black  crust, 
with  as  much  of  the  corn  as  possible,  is  re- 
moved with  a knife.  The  application  is  then 
renewed,  as  in  Mr.  Wardrop’s  plan. 

The  variety  of  corn-plasters  recommended 
as  heroic  is  immense, — a fact  which  only  show's 
how  difficult  it  is  to  eradicate  an  inveterate 
corn.  As  a sample,  we  give  one  which  is 
favourably  spoken  of.  It  consists  of  two 
ounces  of  gum  ammoniac,  two  ounces  of  yel- 
low wax,  and  six  drachms  of  acetate  of  copper. 
It  must  however  be  acknowledged,  that  the 
nature  of  this  affection  is  not  sufficiently  un- 
derstood ; and  that,  whether  it  be  treated  by 
excision,  or  cauterization,  or  by  both  methods 
together,  it  is  but  too  prone  to  return. 

The  induration,  or  callosity, — called  by  the 
French,  duiillon,  or  oignon,- — produced  by 
pressure  on  the  heel,  or  on  the  edges  of  the 
foot,  bears  a strong  affinity  to  corn.  It  is 
formed  of  successive  layers  of  the  epiderm, 
like  those  of  an  onion.  It  is  observed  com- 
monly on  the  feet  of  great  pedestrians,  and  on 
the  hands  of  rowers,  or  others  in  whom  parti- 
cular parts  of  the  skin  are  exposed  to  constant 
friction  and  pressure.  The  skin  beneath,  to 
which  it  is  adherent,  is  swollen  and  injected  ; 


but  no  root  is  sent  through  it,  as  in  the  true 
corn.  It  is  to  be  treated  on  the  same  prin- 
ciples as  corn.  A felt  sole  worn  in  the  shoe, 
with  a hole  to  correspond  to  the  induration, 
is  a common  and  a good  remedy.  The  horny 
substance  should  be  pared  down,  and  filed 
with  pumice-stone.  Persons  who  perspire 
much  in  the  feet  are  often  plagued  in  warm 
weather  by  thickening  of  the  epiderm  in  the 
angles  of  the  toes.  The  skin,  by  constant 
maceration,  is  reduced  to  a whitish  shrivelled 
and  thickened  pulp.  It  is  easily  removed  by 
the  use  of  the  foot-bath  ; but,  under  the  influ- 
ence of  the  same  causes,  it  soon  reappears. 

Bibliography.  Weddel,  Dc  Clavo  Pedis.  Jena, 
1686.  Camcrarius , De  Gemursa  Pliniana.  Tubing. 
1 722.  Rotisselot,  Nouvelle  Obs.  sur  le  traitement  clcs 
Cors.  La  Haye,  1762.  Carlisle.  In  Medical  Tracts 
and  Observations,  vol.  vii.  p.  75.  Lyon , Treatise  on 
the  Spina1  Pedis.  Lond.  1802.  Sir  B.  Brodie,  Med. 
Gaz.  1835-36,  p.  776.  999.  Wardrop,  Med.  Chir. 
Trans,  vol.  v.  p.  140.  Higginbotham , On  the  Use  of 
Nitrate  of  Silver,  ed.  2,  p.  177.  Callisen , Syst.  Chir. 
Hodier.  pt.  ii.  p.  200.  Lagneau,  Diet,  de  Med.  art. 
Cor. 

Wm.  B.  Costello. 

COUCHING,  an  operation  for  cataract. — 
See  Cataract. 

COUNTER-EXTENSION,  from  Contra - 
extendere,  to  extend  in  a contrary  direction  ; 
Gegenausdehnung,  Ger.  Counter-extension  is 
made  in  the  coaptation  of  the  fractured  ends 
of  bone,  or  in  the  reduction  of  a luxation,  by 
fixing  firmly  the  upper  part  of  the  limb,  or 
the  articular  socket,  whilst  extension  is  made 
either  by  the  hands  or  by  instruments  on  the 
lower. 

COUNTER-IRRITATION.  Fr.  Revul- 
sion ; Germ.  Gegenrek.  This  term  is  employed 
in  therapeutics  to  denote  an  artificial  irritation 
created  on  some  part  of  the  body  for  the  pur- 
pose of  abating  or  removing  an  irritation  pre- 
sent in  some  other  part  more  or  less  distant. 
The  principle,  deduced  from  the  well-known 
fact,  that  if  two  pains  exist  simultaneously,  but 
on  different  parts  of  the  body,  the  stronger 
obscures  the  other,  may  be  traced  back  to  a 
very  early  period  in  the  healing  art.  Nature 
indeed  furnishes  abundant  examples  in  illus- 
tration, in  w'hat  are  called  eruptive  fevers, 
where  the  efflorescence  on  the  skin  serves  to 
control  the  intensity  of  the  internal  disease. 

This  kind  of  medication  is  chiefly  resorted 
to  in  inflammatory  affections  in  the  sub-acute 
or  chronic  stage,  and  in  those  of  a neuralgic 
description  ; as  also  in  promoting  the  absorp- 
tion of  effused  fluids  whether  serous  or  puru- 
lent, and  of  other  morbid  products. 

Counter-irritation  may  be  effected  by  various 
agents,  both  physical  and  chemical,  which  pos- 
sess the  quality  of  exalting  the  local  sensibility 
and  capillary  circulation ; the  result  being 
manifested  in  simple  rubefaction,  in  the  deve- 
lopment of  vesicles,  pimples,  or  pustules,  or 
in  the  formation  of  an  eschar.  Accordingly, 
we  find  that  mechanical  friction,  dry-cupping, 
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irritant  unguents,  lotions  and  baths,  blisters, 
moxas,  caustics,  and  cauteries  may  be  each 
ranked  in  this  class  of  remedial  agents. 

In  the  majority  of  chronic  cases  where 
counter-irritation  is  indicated,  it  may  be  pro- 
duced near  the  diseased  part ; thus  in  scrofu- 
lous caries  of  the  joints  upon  the  side  of  the 
articulation,  in  neuralgic  pains  and  partial 
paralysis  along  the  course  of  the  affected 
nerve,  in  tetanus  along  the  tract  of  the  spine, 
and  in  certain  spasmodic  conditions  affecting 
the  neck  of  the  bladder,  over  the  hypogastric 
or  perineal  regions. 

Counter-irritation  of  the  skin,  or  subjacent 
cellular  texture  at  the  nape  of  the  neck,  has 
been  found  very  efficacious  against  various 
disorders  of  the  eyes  ; and  cauterization  upon 
the  mastoid  region  has  been  strongly  recom- 
mended in  the  instance  of  scrofulous  ophthal- 
mia. Mons.  Gondret  has  collected  several 
cases  to  attest  the  virtues  of  “ sincipital  cau- 
terization,” by  means  of  an  ammoniucal  pom- 
made,  in  certain  forms  of  amaurosis  and  in 
incipient  cataract.  The  practice  of  employing 
suppuratives  to  procure,  what  has  been  termed, 
“ a remote  centre  of  fluxion,”  has  been  often 
had  recourse  to  after  surgical  operations,  and 
sometimes,  it  is  said,  with  advantage,  especially 
in  subjects  of  a gouty  habit. 

As  a general  rule,  violent  counter-irritation 
is  improper  when  there  is  much  local  heat, 
pain  on  pressure,  and  febrile  disturbance  ; as 
likewise  in  all  situations  where  the  integu- 
ments are  thin  and  placed  directly  over  bone, 
or  where  the  circulation  is  languid,  from  the 
risk  of  giving  rise  to  tedious  ulceration  or 
gangrene. 

The  pharmaceutical  counter-irritants  com- 
monly resorted  to,  are  the  preparations  of 
cantharides,  mustard,  mezereon,  iodine,  Tartar 
emetic  ointment,  oil  of  croton,  oil  of  turpen- 
tine, strong  acetic  acid,  and  caustic  ammonia. 
For  further  details  connected  with  this  sub- 
ject, the  reader  is  referred  to  the  respective 
articles — Blistering,  Caustics,  Cauteriza- 
tion, Issue,  Moxa,  and  Seton. 

Bibliography. — Les  Lois  de  la  Revulsion,  par  J. 
C.  Sabatier ; Paris,  1832.  Traite  Theorique  et  Pra- 
tique dc  la  Derivation,  par  L.  F.  Gondret ; Paris,  1837. 
Counter-Irritation,  its  Principles  and  Practice,  by  A. 
B.  Granville , M.D.  F.R.S. ; London,  1838. 

COUNTER-OPENING,  ( Contra-incisio ,) 
An  incision  made  at  a dependent  part,  to 
promote  the  exit  of  pus  or  a foreign  body, 
when  the  opening,  or  wound  already  existing, 
is  not  favourably  situated  for  the  purpose. 

COU  VRE-CHEF,  the  name  of  a Bandage. 
See  that  Article. 

COXALGIA,  a name  applied  to  disease  of 
the  hip-joint.  Like  the  term  White-Swelling , 
it  should  be  entirely  rejected,  as  too  vague 
and  indefinite  for  practical  use. 

CREPITUS,  ( crepitatio , Lat.  from  crcpi- 
tare ; diquelis,  Fr. ; Knirschen,  Ger.)  The 


crackling  or  noise  produced  by  the  rubbing 
of  the  fractured  ends  of  bone  against  each 
other.  A crackling  noise,  designated  by  the 
same  term,  may  be  also  recognized  in  cases  of 
gangrene,  or  in  emphysema,  and  is  produced 
by  the  air  developed  or  effused  into  the  cel- 
lular membrane. 

CROTCHET.  Syn.  crotchet,  Fr.  ; uncus , 
hamus,  Lat. ; Hdken , Ger.  An  instrument, 
with  a shank  strait  or  curved,  and  a hooked 
extremity ; used  to  extract  the  head  of  the 
foetus,  after  its  perforation. 

It  is  a very  ancient  instrument ; for  Hippo- 
crates, after  recommending  warm  baths  and 
anointing  the  pudenda  with  warm  oils,  in 
cases  where  the  head  of  the  child  w'as  retained 
above  the  brim  of  the  pelvis ; says,  if  such 
means  fail,  the  head  is  to  be  opened  with  a 
knife,  and  extracted  by  means  of  certain  in- 
struments : “ Caput  gladiolo  dissectum,  in- 
strument quod  confringat  comminuito,  et 
ossicula  per  ossium  volsellam  extrahito,  aut 
unco  attractorio  ad  claviculam  uti  firmiter  ad- 
haereat  immisso,  non  confestim,  sed  paulatim 
remittendo,  et  rursus  adurgendo  extrahito 
Celsus,  in  the  twenty-ninth  chapter  of  his 
seventh-book,  speaks  of  it  as  a means  of  ex- 
tracting a dead  child.  ^Etius,  in  his  tw'enty- 
third  chapter,  describes  the  method  of  lessen- 
ing and  extracting  the  child.  Albucasis,  in 
his  Methodus  Medendi,  describes  two  species 
of  forceps  armed  with  teeth  on  the  insides  of 
the  blades,  by  meaps  of  which  the  head  may 
be  pressed  and  crushed  ; and  two  species  of 
crotchets.  Other  varieties  of  the  crotchet 
were  described  by  Fabricius  d’Aquapendente, 
and  indeed,  by  most  of  the  older  authors  who 
discuss  obstetrical  subjects.  Several  of  their 
instruments  are  found  figured  in  the  Arma- 
mentarium Chirurgicum  of  Scultetus.  But 
it  is  evident  that  there  wrere  many  imperfec- 
tions in  the  instruments  of  the  ancients,  their 
object  apparently  being  more  to  make  an 
opening,  into  which  some  kind  of  hook  could 
be  fixed,  than  with  any  definite  idea  of  lessen- 
ing the  bulk  of  the  head.  Thus,  this  opera- 
tion, which  in  the  majority  of  cases  in  the 
present  day  is  one  of  little  difficulty,  was 
sometimes  so  encompassed  by  obstacles,  that 
even  Mauriceau  had  been  unable  to  complete 
an  operation  he  had  commenced. 

The  French  writers  describe  crotchets  as 
being  blunt  or  sharp  ; but  in  this  country,  the 
term  crotchet  is  never  understood  to  imply 
the  blunt  hook.it  always  being  applied  to  the 
sharp  instrument.  The  ancient  crotchets  were 
mere  bars  of  iron  bent  at  one  end,  the  hooked 
extremity  being  sharpened.  A wooden  han- 
dle was  afterwards  added.  Levret  wras  the 
first  to  curve  the  stem,  an  improvement  by 
wdiich  so  much  power  was  gained,  that  it  is 
now  almost  universally  adopted.  Levret  also 
recommended  two  blades,  one  for  each  side 
of  the  head  ; but  as  the  application  of  such  an 

1 I)e  morbis  mulierwn  ; lib.  1.  sect.  v. 
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Fig.  18G.  instrument  is  never  necessary, 
and  seldom  practicable,  it  has  be- 
come obsolete.  The  annexed 
sketch  exhibits  that  now  in  most 
common  use. 

It  is  a very  simple  instrument, 
but  one  which  can  seldom  be  ob- 
tained of  a proper  temper.  It 
must  neither  bend,  nor  break  : be 
neither  too  sharp,  to  tear  through 
the  bone  so  as  to  injure  the  struc- 
ture of  the  mother,  or  the  finger 
of  the  attendant ; nor  so  blunt 
that  it  will  not  afford  a firm  pur- 
chase. 

Mode  of  application. — We  shall 
suppose  then,  that  the  head  of  the 
child  has  been  opened,  and  both 
cerebrum  and  cerebellum  tho- 
roughly broken  up  ; (a  point  of 
great  importance,  as  cases  are  recorded  of  chil- 
dren screaming  loudly  on  birth,  after  the  head 
had  been  opened,  and  the  brain  only  partly  ex- 
tracted ; a circumstance  necessarily  most  hor- 
rifying to  all  parties  concerned  :)  and  it  is 
considered,  that  even  in  the  diminished  state 
of  the  head,  the  powers  of  nature  are  insuffi- 
cient to  complete  delivery.  Extraction  then 
must  be  commenced,  and  if  the  crotchet  is 
the  instrument  selected,  it  is  to  be  introduced 
within  the  cranium,  and  fixed  in  some  part  of 
the  bone  likely  to  support  firm  traction.  The 
instrument  is  held  in  and  directed  by  the 
right  hand,  a finger  of  the  left  being  placed 
on  the  external  surface  of  the  head,  exactly 
opposite  the  spot  on  which  the  point  of  the 
crotchet  is  fixed,  in  order  that  if  the  bone 
give  way,  the  structure  of  the  mother  may 
be  protected  from  injury.  A steady  extract- 
ing force,  commencing  gently,  and  gradually 
increasing  it,  must  be  applied  in  the  direction 
of  the  axis  of  the  pelvic  inlet,  that  is  in  a line 
from  the  umbilicus  to  the  lower  part  of  the 
sacrum.  If  the  disproportion  between  the 
bulk  of  the  foetal  skull  and  the  size  of  the 
pelvis  be  not  very  great,  we  shall  find  the 
head  gradually  descend ; and  probably  after 
having  passed  the  constricted  portion,  its  sub- 
sequent progress  will  be  easy.  But  if  the 
pelvic  deformity  be  great,  portions  of  bone 
will  be  constantly  breaking  away,  and  on 
being  carefully  removed,  a fresh  purchase  is 
to  be  obtained.  In  this  way,  the  base  of  the 
skull  will  sometimes  be  the  only  part  left ; in 
wdiich  case,  the  rough  edges  are  to  be  care- 
fully covered  with  the  scalp,  and  the  crotchet 
being  fixed  in  the  foramen  magnum,  by  care- 
fully adapting  the  small  diameters  of  the  bones 
to  those  of  the  pelvis,  and  exerting  steady 
traction,  the  delivery  is  completed.  If  even 
this  fails,  we  must  have  recourse  to  turning, 
or  the  osteotomist  of  Dr.  Davis. 

After  the  birth  of  the  head,  further  efforts 
are  usually  required  to  complete  the  delivery 
of  the  body.  A napkin  may  be  wrapped 
round  the  remains  of  the  head  and  neck, 
and  steady  but  remitting  traction  exercised 
in  the  direction  of  the  axis  of  the  brim.  The 


blunt  hook  may  be  placed  alternately  under 
each  axilla,  and  the  shoulders  thus  brought 
down.  But  if  any  considerable  difficulty  oc- 
curs, as  the  child  is  dead,  rather  than  give 
any  unnecessary  suffering  to  the  mother,  it  is 
better  to  pierce  the  thorax  with  a pair  of 
scissors,  and  remove  the  viscera  of  the  thorax 
and  abdomen,  after  which,  all  obstacles  are 
easily  overcome. 

It  is  plain  from  the  above  remarks,  that 
there  are  some  serious  objections  to  the  crot- 
chet : namely,  the  danger  of  lacerating  the 
structure  of  the  mother,  or  the  fingers  and 
arm  of  the  accoucheur,  if  it  accidentally  break 
away  from  its  hold.  To  obviate  this  danger, 
the  craniatory  forceps  have  been  recom- 
mended, (see  Forceps,  Obstetrical,)  and 
the  guarded  crotchets  of  Dr.  Davis.  The 
following  sketch  exhibits  the  application  of 
the  best  of  his  instruments. 

Fig.  187.  The  crotchet  part 

of  this  instrument  is 
armed  with  three 
stems  or  prongs,  to 
be  introduced  into 
the  interior  of  the 
skull.  A more  am- 
ple purchase,  with 
less  probability  of 
fracturing  the  skull, 
is  thus  obtained, 
than  if  the  crotchet 
had  but  one  large 
prong.  These  stems 
or  prongs  form  an 
angle  of  thirty-five 
degrees  with  the 
stem : they  are  a 
little  curved  from 
the  base  to  the 
point,  the  convexity 
being  towards  the 
point,  the  concavity 
towards  the  handle. 
The  guard  is  to  be 
passed  on  the  out- 
side of  the  head. 
Its  extremity  is  hol- 
lowed out  like  a 
spoon,  and  perfo- 
rated with  three 
oval  holes,  so  situated  as  to  correspond 
with  the  prongs  of  the  crotchet,  and  is  pre- 
vented from  slipping  by  rough  pieces  of  steel 
placed  between,  arid  behind  the  perforations. 
The  handles  and  locking  apparatus  resemble 
those  of  the  common  forceps.  There  are, 
probably,  many  cases  where  these  instruments 
might  be  employed  with  advantage,  but  fur- 
ther experience  is  required  to  prove  whether 
they  answer  the  purpose  intended,  and  whe- 
ther they  are  not  open  to  the  same  serious 
objections  as  the  craniotomy  forceps. 

Dr.  Davis  has  also  introduced  another  in- 
strument, which  he  calls  the  body-crotchet, 
for  the  purpose  of  extracting  the  body  of  the 
child,  after  the  previous  removal  of  tne  head. 
The  annexed  cut  gives  a very  good  idea  of 
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Fig.  188. 


the  application  of  this  instrument,  which 
scarcely  requires  description.  The  crotchet 
branch  is  to  be  most  carefully  adjusted  some 
distance  above  the  brim  of  the  pelvis,  and 
being  firmly  fixed  on  some  part  of  the  child’s 
body,  the  guard  is  to  be  passed  opposite  to  it, 
and  the  locking  of  the  blades  being  adjusted, 
the  handles  are  to  be  firmly  connected  by 
a tape  ; the  extraction  is  then  to  be  most 
carefully  commenced,  and  continued  in  the 
axis  of  the  pelvis.  As  we  remarked  with  re- 
gard to  the  guarded  crotchet,  further  expe- 
rience is  required  to  prove  the  value  of  this 
body  instrument.  It  is  very  rarely  that  the 
common  crotchet  will  not  answer  every  pur- 
pose, provided  it  be  carefully  used  in  a suit- 
able case. 

For  further  information  on  the  subject,  see 
Cephalotomy  and  Osteotomist,  and  for  the 
cases  in  which  embryotomy  operations  may  be 
required,  the  reader  is  referred  to  the  article 
Parturition. 

( Thomas  Spencer  Wells.) 

CRYSTALLINE  BODY.  The  crystal- 
line body,  comprehending  both  lens  and  cap- 
sule, has  most  important  connexions  with  all 
the  internal  parts  of  the  eye.  Lying  in  the 
fossa  which  the  vitreous  body  presents  in 
front,  the  crystalline  is  closely  adherent  by 
the  posterior  wall  of  its  capsule  to  the  hyaloid 
which  lines  that  fossa.  The  anterior  wall  of 


its  capsule  is  invested  by  the  membrane  of 
the  posterior  chamber  of  the  aqueous  humour, 
which  is  reflected  upon  it  from  the  ciliary 
processes.  Around  the  circumference  of  the 
crystalline  is  the  canal  of  Petit  and  the  zonula 
ciliaris  ; the  folds  composing  the  latter  are 
dovetailed  with  the  ciliary  processes.  The 
united  folds  of  the  ciliary  zone  and  ciliary 
processes  overlap  the  edge  of  the  crystalline 
in  front,  but  do  not  adhere  to  it,  there  being 
betwixt  its  circumference  and  the  anterior 
edge  of  the  ciliary  zone,  a ring  of  transparent 
hyaloid,  called  zonula  lucida,  broader  on  the 
temporal  than  on  the  nasal  side.  Extending 
from  the  ciliary  body,  all  round,  to  the  cir- 
cumference of  the  crystalline,  is  the  corona  of 
minute  elastic  filaments  called  orbiculus  capsulo- 
ciliaris.  Furthermore,  the  close  proximity  of 
the  pupillary  margin  of  the  iris  to  the  crystal- 
line is  not  to  be  forgotten,  as  adhesions  from 
effused  lymph  very  frequently  take  place  be- 
tween the  two. 

Vessels  of  the  crystalline  body. — A branch  of 
the  central  artery  of  the  retina  runs  through 
the  vitreous  body,  in  what  is  called  the  hya- 
loid canal,  to  the  posterior  wall  of  the  capsule, 
on  which  it  ramifies.  The  branches  radiate 
to  the  circumference  of  the  crystalline,  where 
they  join  branches  from  the  ciliary  zone,  and 
a vascular  net-w'ork  is  formed  from  which 
branches  proceed  to  the  anterior  wall  of  the 
capsule,  ramifying  towards  the  centre,  and  at 
the  same  time  anastomosing  with  each  other 
by  arches.  Except  in  the  foetal  state,  and  in 
disease,  the  vessels  just  described  are  invisi- 
ble. 

From  the  above  it  will  be  seen  that  the 
crystalline  has  connexions  with  the  interior 
parts  of  the  eye,  analogous  to  what  the  cor- 
nea has  with  the  exterior  parts  ; and  from  this 
it  may  be  inferred,  that,  on  the  one  hand,  the 
crystalline  must  be  equally  exposed  to  the 
spread  of  disease  ; and  that,  on  the  other, 
should  it  happen  to  be  the  primary  seat  of  dis- 
ease, the  surrounding  parts  cannot  fail  being 
more  or  less  implicated. 

Injuries  of  the  Crystalline  Body. — The  crys- 
talline body  is  liable  to  suffer  from  two  kinds 
of  injuries.  It  may  be  directly  wounded  by 
a foreign  body  or  instrument  which  has  pene- 
trated the  eyeball,  or  it  may  have  its  con- 
nexions so  broken  up  in  consequence  of  a 
blow  upon  the  eye  or  its  neighbourhood,  that 
dislocation  takes  place  either  immediately  or 
consecutively.  Dr.  Mackenzie  mentions,  that 
he  has  repeatedly  seen  grains  of  gunpowder 
propelled  through  the  cornea  into  the  lens, 
so  as  to  produce  cataract. 

(a.)  Wounds. — Wounds  of  the  crystalline 
body,  even  when  simply  punctured  or  incised, 
give  rise,  it  may  be  said  invariably,  in  the  hu- 
man eye  1 to  lenticular  opacity,  and  often  to 
more  or  less  capsular  opacity  in  the  seat  of 
the  wound.  After  a wound  of  the  capsule,  the 

' Experiments  which  have  been  made  on  certain  of 
the  lower  animals,  dogs  for  instance,  show  that  wounds 
of  the  crystalline  body  are  not,  in  them,  so  readily  fol- 
lowed by  opacity. 
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soft  exterior  part  of  the  lens  is  sometimes  seen 
to  ooze  out  in  the  form  of  a semi-opaque  flock. 

The  wound  of  the  capsule  may  unite  and 
the  opaque  lens  remain;  but  when,  by  reason 
of  its  extent,  the  wound  does  not  close,  the 
lens  is  gradually  dissolved,  and  disappears,  as 
after  the  operation  for  cataract  by  division. 
In  such  a case  the  injury  is  both  bane  and 
antidote. 

The  wound  of  the  eye,  of  which  that  of  the 
crystalline  is  merely  a part,  is  usually  followed 
by  an  attack  of  internal  inflammation,  some- 
times very  severe  and  destructive.  This  may 
take  place  even  after  needle  operations  for 
cataract,  in  which  the  wound  is  as  simple  as 
possible.  The  membrane  of  the  aqueous  hu- 
mour and  the  iris  are,  in  the  least  complicated 
cases,  the  parts  commonly  most  affected  ; and 
the  consequence  is,  effusion  of  lymph  into  the 
pupil. 

(6.)  Dislocations  of  the  Crystalline. — Some- 
times a wound  of  the  capsule  is  followed  by 
dislocation  of  the-  lens,  an  accident  which  oc- 
sionally  happens  during  needle  operations  for 
cataract.  The  capsule  may  also  be  burst  by 
a blow,  and  the  lens  be  forced  out  of  its 
situation. 

The  extent  to  which  the  crystalline  is  re- 
moved from  its  place  has  been  found  to  vary 
in  different  instances.  It  may  be  merely  so 
far  separated  from  its  connexions,  as  to  press 
the  iris  forward,  and  thus  obliterate  the  pos- 
terior chamber  and  diminish  more  or  less  the 
anterior,  or  it  may  be  entirely  dislocated 
into  the  anterior  chamber.  Cases  again  have 
been  met  with  in  which  the  lens  has  escaped 
through  a breach  in  the  cornea,  from  a blow, 
or,  having  been  forced  through  a laceration  in 
the  sclerotica,  has  been  found  lying  underneath 
the  conjunctiva. 

The  capsule  may  accompany  the  dislocated 
lens  ; but  this  will  seldom  be  the  case  in  a 
previously  healthy  eye,  because  the  con- 
nexions of  the  capsule  are  everywhere  so  close. 
But  it  sometimes  happens,  that  the  connexions 
of  the  capsule  having  gradually  become  dis- 
solved in  consequence  of  some  slow  morbid 
action  in  the  interior  of  the  eye, — the  result, 
sometimes,  of  no  particular  cause,  sometimes 
of  a blow  previously  received — the  slightest 
concussion  is  sufficient  to  cause  dislocation  of 
both  it  and  the  lens.  In  such  a case,  as  a 
dissolved  state  of  the  vitreous  humour  is  a 
frequent  concomitant  change,  the  dislocated 
crystalline  may  fall  back  into  it,  or  through 
the  pupil  into  the  anterior  chamber.  Some- 
times the  connexions  of  the  crystalline  not 
being  wholly  broken  up,  it  remains  in  situ, 
but  is  tremulous  ; or  it  is  retained  at  some 
part  of  its  circumference  merely,  and  there 
moves  as  a door  on  its  hinges. 

A dislocated  crystalline  very  generally 
becomes  opaque,  but  not  always ; for  in- 
stances are  related,  not  only  of  a lens  and  its 
capsule,  but  also  a lens  alone,  being  dislo- 
cated into  the  anterior  chamber,  and  remain- 
ing there  for  some  time  without  losing  trans- 
parency. 


It  generally  happens  in  those  cases,  in 
which  the  connexions  of  the  crystalline  are 
slowly  dissolved,  that  opacity  also  takes  place. 
Sometimes  the  lens  is  wholly  or  in  part  ab- 
sorbed, and  the  capsule,  thickened  and  opaque, 
alone  remains.  This  is  called  cataracta  cystica  ; 
and,  as  it  is  seen  bobbing  up  and  down,  or 
floating  in  the  dissolved  vitreous  humour,  the 
epithets  tremulous  or  natatalis  are  sometimes 
superadded.  A cystic  cataract  may  occasion- 
ally fall  through  the  pupil  into  the  anterior 
chamber,  and  again  slip  back. — See  farther  on 
this  subject  the  Article  Cataract. 

Very  often  during  needle  operations  for 
cataract,  the  crystalline,  from  its  bonds  of 
connexion  having  become  much  weakened, 
falls  down  into  the  dissolved  vitreous  humour 
on  the  first  touch,  and  when  extraction  has 
been  attempted  in  a similar  state  of  eye,  the 
lens,  instead  of  coming  out,  has  sunk  down 
behind  the  iris. 

Treatment.  — Wounds  of  the  crystalline 
body  are  not  of  themselves  the  immediate 
subject  of  treatment,  but  it  is  the  internal 
inflammation,  which  is  so  apt  to  result,  that  re- 
quires to  be  carefully  attended  to.  A dis- 
located lens  is  frequently  the  cause  of  keep- 
ing up  inflammation,  and  ought  to  be  extract- 
ed ; and  this,  even  though  there  should  be  no 
irritation  at  the  time,  if  from  its  hardness  it  is 
not  likely  to  be  absorbed ; because,  acting  as  a 
foreign  body,  it  is  apt  sooner  or  later  to  give 
rise  to  inflammatory  action.  Mr.  Barton,  of 
Manchester,  adopts  this  practice  even  in 
punctured  wounds  of  the  capsule,  without  dis- 
location, in  order  to  obviate  the  capsular 
cataract  and  contracted  pupil,  which  are  so 
commonly  the  effects  of  such  an  injury. 

The  propriety  of  removing  a lens  forced 
out  of  the  eyeball  through  a rent  in  its  coats, 
and  lying  under  the  conjunctiva,  is  obvious. 

The  degree  of  vision  preserved  after  in- 
jury of  the  lens  will  depend,  of  course,  on  the 
state  of  the  other  parts  of  the  eye;  but  to 
enter  into  the  discussion  of  which  would  be 
out  of  place  here. 

Inflammation  of  the  Crystalline  body. 

This  is,  in  general,  a chronic  disease,  and  the 
symptoms  are  by  no  means  strongly  marked. 

From  the  connexions  of  the  crystalline,  it 
seldom  happens  that  inflammation  is  confined 
to  it  alone,  but  it  will  generally  be  found  that 
other  parts  of  the  eye  are  more  or  less  impli- 
cated ; sometimes  both  walls  of  the  capsule 
are  inflamed  at  the  same  time,  but  not  unfre- 
quently  one  is  affected  independently  of  the 
other  ; this  is  not  surprising  considering  that 
the  anterior  and  posterior  walls  of  the  capsule 
are  connected  with  different  parts  of  the  eye, 
and  derive  their  vascular  supply  from  different 
sources  ; a fact,  which,  on  the  other  hand,  ex- 
plains how  different  parts  of  the  eye  should 
be  sympathetically  affected  in  inflammation 
of  the  anterior  wall  of  the  capsule,  from  those 
affected  in  inflammation  of  the  posterior  wall. 
Thus,  whilst  it  is  the  choroid,  iris,  and  ciliary 
body  which  arc  most  affected  along  with  the 
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anterior,  it  is  the  retina  and  vitreous  body 
which  are  more  particularly  involved  with  the 
posterior  wall. 

In  either  case,  the  lens  itself  suffers  more  or 
less,  and  enlarged  vessels  are  sometimes  seen 
prolonged  into  it.  Professor  Walther  *,  to 
whom  we  owe  the  first  notion  of  inflammation 
of  the  crystalline  body,  remarks,  that  in  in- 
flammation of  the  anterior  wall  of  the  capsule, 
vessels  shoot  backw-ards  into  the  substance  of 
the  lens ; whilst  in  inflammation  of  the  posterior 
wall  of  the  capsule,  vessels  shoot  forward. 

Inflammation.  of  the  anterior  wall  of  the  capsule. 

The  symptoms  of  inflammation  of  the  an- 
terior wall  of  the  capsule  have  a general  re- 
semblance to  those  of  chronic  iritis  ; the  iris 
being  more  or  less  affected,  especially  the 
membrane  investing  its  posterior  surface. 

Objective  symptoms. — There  is  not  much 
external  redness.  The  iris  is  slightly  disco- 
loured and  dull,  and  the  pupil,  bordered  by 
a fringe  of  uvea,  is  somewhat  contracted,  irre- 
gular in  form,  and  either  fixed  or  very  slug- 
gish in  its  movements.  On  close  examination, 
patches  of  opacity,  some  of  them  tinged  of  a 
brown  colour,  may  be  seen  on  the  anterior 
■wall  of  the  capsule  with  minute  vessels  ter- 
minating in  them.  If  belladonna  be  applied, 
and  the  pupil  yields  to  its  influence,  the 
few  red  vessels,  which  were  previously  seen 
coming  from  behind  it,  are  discovered  to  be 
derived  from  what  appears  to  the  naked  eye 
brownish  red  patches  on  the  crystalline, 
forming  an  interrupted  circle  concentric  with 
the  pupil.  By  the  help  of  a magnifying  glass, 
however,  of  one  inch,  or  one  half  inch  focus, 
these  patches  are  discovered  to  be  vascular 
net-works  tending  in  their  ramifications,  as 
is  the  natural  course  of  the  vessels  on  the 
anterior  wall  of  the  capsule,  from  the  circum- 
ference towards  the  centre.  Between  these 
vascular  net-works  on  the  anterior  wall  of  the 
capsule,  and  the  membrane  on  the  posterior 
surface  of  the  iris,  vessels  supported  by  bands 
of  adhesive  lymph  extend. 

Subjective  symptoms. — The  dull  pain  in  the 
eye  and  head  which  attends  this  inflammation 
is  seldom  such  as  to  cause  much  distress ; and 
any  intolerance  of  light  is  so  little  that  the 
examination  of  the  eye  is  not  attended  with 
much  uneasiness.  Muscae  volitantes,  and 
photopsia,  however,  sometimes  disturb  the 
pjitient,  and  the  dimness  of  vision  is  greater 
than  the  mere  suffusion  of  the  lens  would  alone 
indicate. 

In  the  early  stage  of  inflammation  of  the  an- 
terior wall  of  the  capsule,  resolution  is  some- 
times brought  about  ; but,  when  the  disease 
has  existed  for  some  time,  it  remains  very  ob- 
stinate. 

Inflammation  of  the  posterior  wall  of  the  capsule, 
and  of  the  hyaloid  membrane. 

The  posterior  wall  of  the  capsule,  rendered 
visible  by  the  opacity  which  attends  the  in- 

1 Abhandlungen  aus  dem  Gebicte  dcr  practisckcn 
Mcdicin;  vol.  i.  Landshut,  1810. 


flammation,  presents  a concave  surface,  on 
which,  according  to  Walther,  vessels  are  seen 
radiating  from  the  centre.  I have  not  seen 
any  case  in  which  red  vessels  were  visible  ; 
but  I have  seen  radiating  streaks  of  opacity 
in  the  situation  of  the  posterior  wall  of  the 
capsule,  somewhat  similar  in  arrangement  to 
the  vessels  represented  in  Professor  Walther’s 
figure  of  inflammation  of  the  posterior  wall 
of  the  capsule.  The  impairment  of  vision, 
photopsia  and  headach  in  this  case  pointed 
to  a concomitant  affection  of  the  retina  ; such 
cases  are  described  as  inflammation  of  the 
hyaloid  by  Dr.  Mackenzie.  Dr.  Ammon  ob- 
serves that  opacity  of  the  posterior  wall  of 
the  capsule  is  very  frequently  the  precursor 
of  disease  of  the  vitreous  body,  and  of  the 
retina,  or  is  a consequence  of  it.  This  he  sup- 
poses depends  on  a diseased  action  of  the  cen- 
tral artery,  perhaps,  also,  on  a morbid  change 
of  this  delicate  vessel  itself.  Dr.  Mackenzie 
in  his  chapter  on  the  subject  also  remarks, 
“ The  vessels  of  the  posterior  hemisphere  of 
the  crystalline  capsule  are  derived  from  the 
central  artery  of  the  vitreous  humour ; we  can 
scarcely  suppose  the  capsule  to  be  concerned 
in  inflammation  without  the  hyaloid  at  the 
same  time  participating  in  the  disease.” 

The  changes  which  take  place  in  the  crys- 
talline body  in  consequence  of  inflammation, 
are  opacity,  dissolution  of  the  lens,  suppura- 
tion, as  in  that  variety  of  cataract  called 
cataracta  cum  bursa  ichorem  continente,  and 
ossification. 

Treatment — The  general  treatment  em- 
ployed in  internal  inflammations  of  the  eye, 
viz.  depletion,  mercury,  counter-irritation  and 
belladonna,  in  the  early  stage,  and  tonics  in 
the  latter  stages,  are  the  remedies  which  sug- 
gest themselves  ; but  their  employment  must 
be  regulated  and  modified  according  to  the 
circumstances  of  the  case. 

Dr.  Mackenzie  mentions  the  following  cir- 
cumstances in  regard  to  a case  of  inflammation 
of  the  anterior  hemisphere  of  the  capsule, 
which  he  treated.  On  the  first  day  of  his  being 
called  in,  tw’o  minute  spots  were  seen  project- 
ing from  behind  the  edge  of  the  pupil.  Next 
day  there  were  five.  In  the  course  of  a week, 
the  symptoms  totally  disappeared,  under  the 
employment  of  venesection,  leeches,  calomel 
with  opium,  and  belladonna.  The  mouth  was 
made  very  sore.  In  the  chronic  stage,  Dr. 
Mackenzie  confesses,  however,  that  this  in- 
flammation has  in  his  hands  proved  one  of  the 
most  obstinate. 

(T.  Wharton  Jones.') 

CUPPING.  Cucurbitula,  Lat.  ventouse, 
Fr.  Schrbpfkopf.  By  cupping  is  understood 
the  application  of  one  or  more  glasses  on 
some  portion  of  the  skin,  in  order,  by  forming 
a vacuum  beneath  the  glass,  and  taking  off  the 
pressure  of  the  atmosphere,  to  determine  to 
such  parts  an  afflux  of  fluids  from  the  neigh- 
bouring capillaries.  For  the  purpose  of  deri- 
vation or  revulsion,  this  momentary  engorge- 
ment is  kept  up  until  rubcfaction  is  produced* 
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The  glass  is  then  detached  by  inclining  it  a 
little,  and  pressing  the  skin  on  one  side  till 
the  air  is  admitted.  This  is  termed  dry  cup- 
ping, the  ventouse  scche  of  the  French,  and 
trockene  Schrbfpkopfe  of  the  Germans.  When 
the  skin  is  scarified  in  order  at  the  same  time 
to  draw  blood,  it  is  called,  by  the  former,  ven- 
touse scarifice,  by  the  latter  blutige  Schropf kopje. 

The  scarification  is  effected  by  means  of 
an  instrument  resembling  a box  in  shape,  into 
which  a number  of  lancets  are  so  fixed  as  to 
be  subject  to  a spring.  The  flat  surface  of  the 
box,  which  is  perforated  to  admit  of  the  move- 
ment of  the  scarificators,  being  applied  on  the 
skin,  the  incisions  are  made  at  a stroke,  by 
letting  go  the  spring. 

The  depth  of  the  incisions  can  be  regu- 
lated to  a certain  extent.  The  quantity  of 
blood  obtained  in  this  way  would,  however, 
be  very  small,  if  means  were  not  employed 
before-hand,  of  producing  a congested  state  of 
the  capillary  vessels  of  the  part  about  to  be 
scarified.  This  is  done  by  dry  cupping  the 
parts  for  about  a minute  before  the  scarifica- 
tors are  applied.  The  same  glasses  may  be 
employed  for  the  evacuation  as  for  the  dry 
cupping. 

The  degree  of  vacuum  required  in  the 
glass  is  produced  by  holding  it  for  a moment 
over  the  flame  of  a spirit-lamp  ; it  is  then  ap- 
plied instanter  to  the  skin.  The  success  of 
the  operation,  especially  in  regard  to  the 
quantity  of  blood  to  be  abstracted,  depends 
much  on  the  celerity  of  this  step.  The  blood 
spirts  out  immediately  from  the  punctures, 
and  continues  to  flow.  The  freedom  of  its 
evacuation  may  be  prevented  by  the  exces- 
sive pressure  of  the  rim  of  the  glass  checking 
the  arrival  of  the  blood  from  the  surrounding 
parts,  or  by  the  heat  of  the  blood  itself  still 
further  rarefying  the  air  within  the  glass,  and 
its  vapour  filling  up  the  space,  the  elastic  ten- 
sion within  being  thus  rendered  equal  to  the 
external  pressure,  the  blood  ceases  to  flow 
and  the  glass  soon  drops  off.  When  this  oc- 
curs, the  blood  must  be  wiped  off  from  the 
punctures,  and  the  glass  rinsed  with  warm 
water,  and  applied  as  before. 

Some  operators  prefer  the  Bdellometer,  or 
a cupping-glass,  which  is  provided  with  an 
exhausting  pump,  as  more  convenient,  prompt, 
and  certain  in  its  effect.  When  this  instru- 
ment is  used,  the  edge  of  the  glass  is  greased 
to  facilitate  its  adhesion  to  the  skin,  and  ap- 
plied first ; the  pump  is  then  screwed  on  to 
it,  the  stop-cock  is  then  opened,  and  the  air 
of  the  glass  being  exhausted  by  a few  strokes 
of  the  piston,  the  skin  swells  up  under  the 
diminished  pressure.  In  either  way,  by  the 
number  of  glasses  employed  or  their  re-ap- 
plication,- the  desired  quantity  of  blood  may 
in  general  be  obtained  by  an  expert  operator, 
provided  the  temperature  of  the  apartment 
be  not  so  low  as  to  check  the  cutaneous  cir- 
culation. Indeed  the  certainty  on  this  point, 
is  a good  reason,  in  many  cases,  for  preferring 
cupping  to  leeches,  which  are  often  not  to  be 
had,  and  the  bites  of  which  sometimes  are  at- 
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tended  by  undesirable  consequences.  Dr. 
Osborne  has  proposed  an  extended  plan  of 
scarification  in  cupping,  by  means  of  an  in- 
strument which  he  calls  a polytome ; instead 
of  simple  lancet-punctures,  this  instrument 
makes  incisions  of  such  length  as  the  opera- 
tor pleases,  by  being  drawn  along  the  skin. 

On  the  removal  of  the  cupping  glasses, 
often  before,  the  bleeding  ceases  ; the  small 
punctures  may  be  dressed  with  a piece  of  soft 
linen  rag,  or  of  gold-beater’s  skin. 

CURETTE  or  David’s  spoon,  an  instru- 
ment used  in  the  operation  for  Cataract.  See 
Cataract. 

CURETTE,  the  name  given  by  the  French 
to  a small  instrument,  shaped  at  one  end  like 
a scoop.  It  is  employed  in  the  extraction  of 
foreign  bodies,  from  the  urethra,  meatus  au- 
ditorius,  nostrils,  eyelids,  &c.  On  a larger 
scale  it  is  used  in  the  extraction  of  bullets,  and 
vesical  calculi. 

CURVATURE  OF  THE  SPINE.  See 
Vertebral  Column. 

CYST.  (From  kvotiq,  a sac  or  bladder.) 
An  abnormal  membrane  forming  a shut  sac, 
commonly  an  adventitious  formation,  but  in 
rarer  instances  resulting  from  certain  changes 
in  pre-existing  tissues,  and  containing  mate- 
rials either  fluid  or  solid  secreted  by  itself 
(as  serosity,  meliceris,  atheroma,  &c.), exuded 
from  surrounding  structures  (as  blood),  or  in- 
troduced from  without  (as  bullets,  pieces  of 
cloth,  &c.).  In  a surgical  point  of  view,  cysts 
derive  their  importance  more  from  the  nature 
of  their  contents  than  from  their  own  particu- 
lar structure  ; the  practical  consideration  of 
the  subject,  as  well  as  such  general  remarks 
on  the  anatomy  and  physiology  of  these  mem- 
branes, as  are  necessary  for  the  just  compre- 
hension of  the  phenomena  to  which  they  give 
rise,  are  therefore,  in  accordance  with  ge- 
neral custom,  deferred  to  the  article  Tumors, 
Encysted.  See  also  Cancer  (p.  60U),  Mam- 
ma, and  Ovary,  diseases  of. 

CYSTITIS,  (from  kvotiq,  bladder,)  Harn- 
blascnentzundung,  Ger.  Inflammation  of  the 
urinary  bladder.  In  the  article  Bladder,  the 
anatomical  structure  of  this  viscus  is  described. 
Composed  as  it  is  of  several  tunics,  held  to- 
gether by  cellular  tissue,  and  lined  with  a 
mucous  membrane,  every  pathologist  must  be 
aware  that  these  several  tunics  are  liable  to  be 
attacked  by  inflammation,  separately  or  all 
together,  partially  or  universally  ; and  that 
the  symptoms  must  vary  according  to  the  ex- 
tent and  intensity  of  the  invasion,  and  the 
nature  of  the  exciting  cause.  It  will  be  there- 
fore obvious,  that  the  symptoms  themselves 
will  present  considerable  variety,  and  for  this 
reason  it  is  liable  to  be  confounded  with  in- 
flammation of  the  prostate,  and  even  with  re- 
tention of  urine,  which  sometimes  accompanies 
it  as  a symptom. 

Cystitis  is  by  no  means  frequent  as  a primary 
disease,  and  when  it  occurs  as  such,  it  is  most 
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commonly  caused  by  injuries  arising  from 
accident,  or  from  surgical  operations,  by  poi- 
soning by  means  of  cantharides,  by  the  me- 
tastasis of  severe  gonorrhoea,  by  the  pressure 
of  the  head  of  the  child  in  protracted  labour, 
&c.  Symptoms  of  cystitis  occur  secondarily 
in  connexion  with  affections  of  parts  more  or 
less  distant,  as  the  kidneys,  ureters,  urethra, 
uterus,  rectum,  &c.,  and  finally  from  the  pre- 
sence of  foreign  bodies. 

This  affection,  in  its  acute  state,  is  charac- 
terized by  more  or  less  exaggeration  of  the 
sensibility  and  contractility  of  the  bladder ; 
there  is  pain  in  the  bladder,  extending  towards 
the  urethra,  the  ureters,  the  rectum,  which  is 
greatly  augmented  by  pressure  ; and  if  the  in- 
flammation occupies  the  muscular  tunic  exten- 
sively, its  contractility  is  so  impaired,  that 
urine  accumulates  in  the  bladder,  and  causes 
intolerable  anguish.  The  patient  is  tormented 
whether  there  be  any  water  in  the  bladder  or 
not  to  void  it,  and  he  wearies  himself,  and  ag- 
gravates the  symptoms  with  incessant  efforts 
for  that  purpose.  But  a few  drops  of  turbid, 
thick,  and  reddish  urine  are  thus  expelled,  ac- 
companied with  a sensation  of  scalding  or 
burning  along  the  urethra.  The  straining  oc- 
casionally extends  to  the  rectum,  and  small 
portions  of  faeces  are  voided,  and  the  end  of 
the  gut  itself  is  prolapsed.  When  the  urine 
accumulates  in  the  bladder,  the  feeling  of 
tenesmus  has  no  intermission,  and  a hard  tu- 
mour is  felt  rising  in  the  hypogastrium,  which 
cannot  be  pressed  without  producing  intense 
agony.  The  fever  runs  high,  the  pulse  is  full, 
frequent,  and  hard  ; the  tongue  and  fauces 
furred  and  dry  ; and  sometimes  there  is 
nausea  and  even  vomiting.  When  these 
symptoms  go  on  unchecked,  the  inflammation 
is  propagated  to  the  ureters,  kidneys,  and 
peritoneum  ; and  after  an  interval,  which 
varies  from  two  to  six  or  eight  days,  accord- 
ing to  the  violence  of  the  attack,  hiccup 
finally  comes  on,  the  pulse  becomes  small  and 
thready,  the  muscles  are  agitated  with  sub- 
sultus,  clammy  sweats  break  out,  and  the 
patient  sinks  into  a comatose  state  and  dies. 
When  successfully  combated,  the  symptoms 
gradually  decline  in  severity,  the  fever  is  sub- 
dued, the  pain  diminishes  in  violence  and 
frequency,  the  intervals  of  voiding  the  water 
are  lengthened,  the  urine  itself  is  less  dis- 
coloured and  mucose,  and  is  secreted  in 
greater  quantity. 

Sometimes,  however,  the  disease,  though 
abated  in  some  degree,  continues  under  the 
form  of  a muco-purulent  secretion  from  the 
mucous  lining  of  the  bladder,  which  secretion, 
after  persisting  for  some  time,  may  be  ulti- 
mately cured.  More  rarely  still,  the  irritation 
is  kept  up  in  some  portion  of  the  vesical  walls, 
and  matter  is  formed  either  in  these  walls,  or 
in  the  cellular  tissue  which  unites  the  bladder 
to  the  neighbouring  organs.  When  this  is  the 
case,  there  will  be  generally  slight  rigors,  with 
fever,  a sense  of  weight  and  pain  in  the  pelvis, 
and  of  difficulty  in  voiding  the  urine.  If 
these  symptoms  yield,  and  the  patient  ex- 
periences great  relief,  after  a quantity  of  pus 


has  been  suddenly  voided  with  the  water,  the 
nature  of  the  case  is  clear.  Here,  too,  the 
recovery  may  be  not  only  prompt,  but  com- 
plete. If,  however,  the  matter  becomes  dif- 
fused in  the  cellular  tissue  of  the  pelvis,  and 
points  in  the  rectum,  perineum,  groin,  or 
neighbourhood  of  the  pelvis,  the  case  is  really 
serious,  and  the  patient  is  but  seldom  fortunate 
enough  to  be  able  to  bear  up  against  the  pain 
and  exhaustion  he  has  to  undergo.  Ulceration 
of  the  mucous  lining  of  the  bladder  itself  to 
any  extent  is  extremely  rare.  It  does,  how- 
ever, occur  now  and  then,  under  peculiar  cir- 
cumstances, and  occasions  the  utmost  distress, 
especially  when  it  becomes  necessary  to  em- 
ploy instruments  to  evacuate  the  contents  of 
the  bladder. 

Cystitis,  when  carried  to  a high  degree  of 
intensity,  may  terminate  in  gangrene,  not  only 
of  a portion  of  the  bladder  itself,  but  of  such 
other  parts  as  the  inflammation  may  have  ex- 
tended to.  The  author  of  this  paper  had 
once  an  opportunity  of  observing  a case  of 
gangrene  of  the  bladder  and  ureters,  with  Sir 
A.  Cooper.  The  invasion  of  the  disease  was 
extremely  sudden,  and  its  progress  rapid. 
Several  hours  before  the  patient’s  dissolution, 
all  pain  had  ceased,  but  the  gangrenous  odour 
was  very  strong.  The  pulse  continued  to 
sink,  the  body  was  covered  with  a clammy 
offensive  sweat,  and  the  urine  voided  was  in- 
supportably  fetid  ; the  intellectual  faculties 
remained  unclouded  to  the  last. 

From  the  preceding  description,  which  em- 
braces the  condition  of  the  bladder,  attacked 
extensively  and  simultaneously  in  the  several 
structures  of  which  it  is  composed,  it  will  be 
easy  to  form  an  idea  of  the  modifications  w'hich 
the  symptoms  will  undergo,  when  the  inflamma- 
tion is  limited  to  a particular  region,  or  tissue 
of  the  viscus.  When  the  peritoneal  region  is 
the  seat  of  phlogosis,  the  pain  on  pressing  the 
hypogastrium  is  extremely  severe,  and  there 
is  danger  of  its  being  propagated  to  the  serous 
membrane  ; but  the  vesical  tenesmus,  and  con- 
stant straining  are  by  no  means  so  severe  as 
when  the  neck  or  bafond  of  the  bladder  is  the 
seat  of  the  inflammation.  In  the  latter  case, 
the  symptoms  enumerated  in  the  general  de- 
scription are  present,  with  pain,  and  a sense  of 
swelling  and  tension  in  the  perineum,  reten- 
tion of  urine,  burning  heat  in  the  urethra,  and 
frequent  erections.  The  urine  is  hot  and 
bloody,  and  the  introduction  of  the  catheter 
is  extremely  painful.  The  anus,  too,  is  ex- 
tremely sensitive,  and  the  faeces  are  retained 
from  the  fear  of  pain,  and  the  difficulty  of  their 
excretion,  owing  to  the  tumefied  state  of  the 
parts.  If  the  inflammation  occurs  in  the 
region  of  the  ureters,  pain  is  felt  extending 
along  their  course  to  the  kidneys,  and  it  is 
said  that  the  occlusion  of  these  conduits,  and 
the  accumulation  of  the  urine  in  them,  may 
be  the  consequence.  Sir  B.  Brodie  observes 
correctly,  that  the  ureters  are  more  or  less 
dilated,  after  inflammation  of  the  bladder. 

Acute  cystitis  however  may  occur  in  each 
separate  region  of  the  bladder,  without  in- 
volving any  but  the  mucous  membrane.  In 
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this  case,  the  symptoms  generally  are  of  a 
more  moderate  character,  their  progress 
slower,  and  the  constitutional  disturbance 
comparatively  slight.  The  case,  nevertheless, 
may  prove  serious  ; and  there  is,  besides,  the 
grave  liability  of  the  partial,  being  converted 
into  the  general  cystitis,  which  cannot  be  too 
vigilantly  guarded  against.  The  sudden  and 
spontaneous  attack  of  cystitis  is  but  rarely 
perpetuated  under  a chronic  form.  This 
affection  is  mostly  secondary,  as  for  example 
when  symptomatic  of  stone  in  the  bladder, 
disease  of  the  kidney,  enlargement  of  the 
prostate  gland,  strictures  of  the  urethra,  and 
in  the  case  of  chronic  catarrh,  as  it  is  called, 
in  the  aged.  The  most  general  and  promi- 
nent symptoms  are  dull  pain  or  sense  of 
weight  in  the  region  of  the  bladder  or  peri- 
neum ; frequent,  painful,  and  often  difficult 
micturition  ; urine  turbid,  whitish,  mucose, 
ammoniacal,  or  fetid.  The  urine,  on  cooling, 
deposits  its  mucus  as  a whitish,  ropy,  and 
viscid  substance,  which  adheres  to  the  urinal. 
In  mild  cases,  it  retains  its  acid  qualities,  and 
reddens  the  litmus  paper ; but  when  the 
viscid  deposit  abounds,  and  the  urine  is  lac- 
tescent or  opaline,  it  will  be  often  found  to  be 
alkaline,  and  to  deposit  phosphate  of  lime,  of 
the  consistence  of  plaster,  on  any  substance 
with  which  it  may  be  for  a long  time  in  con- 
tact. Usually,  the  general  health  is  at  first 
unaltered.  In  the  progress  of  the  disease,  the 
appetite,  sleep,  and  strength  are  impaired,  the 
pulse  is  irregular,  the  tongue  brown  and  dry, 
the  thirst  urgent,  shiverings  occur,  with  ex- 
hausting sweats,  the  urine  is  brown,  sanious, 
and  intolerably  offensive,  and  the  body  wastes 
more  or  less  rapidly  according  to  the  severity  of 
these  symptoms.  The  structures  of  the  blad- 
der sooner  or  later  experience  the  effect  of  the 
prolonged  irritation,  and  the  frequent  excita- 
tion of  its  contractility,  its  muscular,  and  in- 
deed all  its  other  tunics  become  partially  or 
generally  hypertrophied,  and  its  capacity  as  a 
reservoir  is  thus  diminished.  If  to  this,  the 
existence  of  other  pathological  alterations  be 
added,  such  as  the  growth  of  a fungous,  ve- 
getatious  ulceration  of  the  surface  of  the 
bladder,  as  indicated  by  a sanious,  purulent, 
and  excessively  fetid  discharge,  life  is  rapidly 
destroyed  by  the  accumulated  miseries  to 
which  the  patient  falls  a victim. 

Chronic  cystitis  is,  however,  occasionally 
observed,  not  only  in  a mild  form,  but  having 
its  progress  interrupted  by  lengthened  inter- 
missions, during  which  all,  or  almost  all  the 
inconveniences  attending  it  disappear.  This 
often  happens  during  fine,  genial  weather,  but 
the  misery  returns  with  cold,  moist  weather, 
or  upon  slight  neglect  of  regimen. 

On  examining  the  parts  in  subjects  who 
have  been  afflicted  with  acute  inflammation  of 
the  bladder,  which  has  run  a rapid  course,  the 
changes  are  found  to  be  few.  The  mucous 
membrane  is  injected,  presenting  red,  vascular 
arborizations,  or  dark,  gangrenous  patches  ; it 
is  thickened,  or  attenuated  ; occasionally,  it  is 
softened.  Sometimes,  too,  small  collections 
of  pus  are  met,  either  in  the  vesical  walls,  or 


cellular  tissue  adjacent.  But  in  chronic 
cystitis,  the  pathologist  cannot  help  being  as 
much  struck  with  the  great  diversity  of  the 
organic  alterations  it  induces,  as  he  had  been 
w ith  that  of  the  symptoms  which  occur  in  its 
progress,  in  different  individuals ; and  this  is 
the  case  more  especially  in  the  instances  where 
the  cystitis,  being  but  a secondary  effect  of  a 
pre-existing  cause,  such  as  stone  in  the  blad- 
der, disease  of  the  kidneys,  &c.  it  continues 
to  fluctuate  from  the  chronic  to  the  acute 
state,  and  vice  versa,  according  to  the  modifi- 
cations which  the  complicating  affection  un- 
dergoes. The  importance  of  this  point  of 
view  to  the  practical  surgeon  cannot  be  over- 
rated, as  on  it  depend  the  measures  he  may 
adopt,  and,  in  many  cases,  the  ultimate  suc- 
cess of  his  treatment.  Chronic  cystitis,  as  an 
affection  per  se,  unquestionably  presents  a 
variety  of  indications  ; but,  as  a secondary 
effect  of  some  other  disease,  it  is  often  so 
completely  thrown  into  the  shade,  that  its 
consideration  is  entirely  subordinate  to  that 
of  the  primary  affection. 

The  structural  alterations  arising  in  the 
progress  of  chronic  cystitis  are  hypertrophy, 
often  extending  to  the  ureters  and  pelvis  of 
the  kidneys,  and  generally  with  diminution  of 
the  capacity  of  the  bladder,  sometimes  with- 
out this  diminution.  In  the  progress  of  the 
thickening,  the  thinnest  portions  of  the  vesical 
walls,  being  subject  to  frequent  pressure  from 
the  urine,  yield,  and  thus  are  formed  those 
inequalities  of  surface,  which  authors  describe 
as  the  sacs,  or  pouches,  and  columns  of  the 
bladder.  I have  seen,  in  a case  where  nu- 
merous calculi  wrere  found  after  death,  the 
back  wall  of  the  bladder  separated  into  twro 
muscular  plans,  the  web  of  the  posterior  one 
being  completed  by  the  peritoneum,  while  the 
anterior  plan  was  in  a manner  riddled  with 
openings  by  which  the  accidental  and  natural 
cavity  communicated.  On  cutting  this  por- 
tion of  the  bladder,  and  pressing  it  between 
the  fingers,  pus  exuded  in  small  quantity  from 
different  points.  In  the  protracted  and  ever- 
recurring  irritation  of  the  bladder,  arising 
from  the  presence  of  a stone,  the  consistence 
of  its  tissue  becomes  sometimes  horny,  some- 
times close  and  dense,  and  in  appearance 
parenchymatous,  like  that  of  the  unimpreg- 
nated uterus.  The  mucous  membrane  feels 
pulpy  and  thickened,  and  is,  universally  or 
partially,  injected,  and  of  a greyish,  greenish, 
darkish  red,  purplish,  or  blackish  hue.  From 
the  extension  of  the  effects  of  the  irritation  to 
the  ureters  and  kidneys,  they  are  also  en- 
larged, inflamed,  and  softened,  and  small  ab- 
scesses, or  rather  collections  of  a muco- 
sanious  fluid,  are  found  in  the  substance  of 
the  kidney. 

To  be  able  to  establish  readily  the  dif- 
ferential diagnosis  of  the  various  forms  which 
cystitis,  whether  acute  or  chronic,  may  put  on 
in  reference  to  causes,  is  a task  of  much  dis- 
crimination, and  an  accomplishment  of  no 
inconsiderable  value  for  the  surgeon.  Books 
on  this  point  are,  it  is  true,  very  encouraging; 
but  the  duty  of  the  practitioner  is,  neverthe- 
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less,  an  arduous,  often  an  anxious  one,  de- 
manding, as  it  does,  on  his  part,  a ready, 
almost  an  intuitive  familiarity  with  its  nume- 
rous and  diversified  complications.  The  na- 
ture and  bearing  of  the  local  symptoms  can 
only  be  determined  by  information,  precise  and 
circumstantial  in  regard  to  their  history,  and 
by  exploration  of  the  other  organs  which  may 
participate  in  the  disease  either  as  cause  or 
effect.  When  our  information  on  these  points 
is  complete,  we  may  form  our  prognosis  in  the 
commencement  or  early  stages  of  the  disease 
with  some  assurance.  Thus,  the  acute  cys- 
titis arising  from  a wound,  a blow,  or  a fall, 
will  vary  in  its  local  symptoms  according  to 
the  situation  and  function  of  the  part  in- 
jured. If  the  inflammation  interests  but  the 
mucous  membrane  only,  the  prominent  symp- 
toms will  be  the  painful  and  frequent  micturi- 
tion, with  more  or  less  abundant  mucous  de- 
posit. If  the  attack  has  followed  a fit  of  gout 
or  rheumatism,  and  invades  the  muscular 
structure,  the  symptoms  will  be  retention  of 
urine,  with  deep-seated  and  severe  pain  in  the 
region  of  the  bladder.  If  the  affection  is 
circumscribed  within  the  region  of  the  neck 
of  the  viscus,  and  extends  to  the  urethra  and 
prostate,  it  is  ushered  in  with  sharp  rigor, 
and  malaise,  followed  by  fever,  with  frequent 
pulse,  hot  and  dry  skin,  inappetency,  and 
sleeplessness.  Sometimes  the  perspiration 
after  the  hot  stage  is  abundant,  at  other  times 
but  inconsiderable  or  partial.  If  the  attack 
take  place  on  the  part  of  the  bladder  covered 
by  the  peritoneum,  pressure  upon  it  causes 
intense  pain,  it  feels  hard  and  like  a ridge  to 
the  touch,  but  the  excretion  of  the  urine 
is  not  particularly  painful,  though  it  may  be 
frequent.  In  the  more  advanced  stages,  when 
the  inflammation  has  invaded  all  the  tissues 
together,  the  power  of  making  any  distinction 
in  reference  to  origin  or  situation  is,  of  course, 
out  of  the  question.  Under  such  circum- 
stances all  the  symptoms  are  aggravated,  the 
rigors  succeed  each  other,  the  pulse  becomes 
accelerated,  tremulous,  and  intermittent,  the 
skin  dry  and  hot,  the  tongue  brown  and  glassy, 
the  patient  is  agitated  and  anxious,  and  wan- 
ders from-  time  to  time,  though  his  conscious- 
ness remains ; the  urine  muco-purulent,  floc- 
culent,  scanty  in  quantity  and  of  a most  offen- 
sive odour ; the  abdomen  is  swelled,  and  painful 
to  the  touch,  especially  in  the  hypogastric 
region,  and  hiccough  supervenes,  with  cada- 
veric features,  low  delirium,  and  death. 

Treatment. — In  acute  cystitis,  particularly 
in  the  young  and  robust,  prompt  and  vigorous 
measures  are  imperatively  required  ; bleeding 
at  the  arm  or  in  the  foot,  and  repeated  accord- 
ing to  necessity,  with  leeching  in  the  peri- 
neum, anus,  and  hypogastrium,  or  cupping  in 
these  situations,  or  over  the  loins,  constitute 
the  resources  of  the  first  order.  To  these, 
the  warm  bath,  emollient  fomentations,  and 
mild  enemas  should  come  in  aid  ; and  reten- 
tion of  urine,  if  present,  should  be  relieved  by 
the  catheter.  Internally,  calomel  and  opium 
should  be  administered  in  doses  of  two  or 
three  grains  every  two  or  three  hours.  When 


the  attack  has  arisen  from  the  metastasis  of 
gout,  and  there  are  symptoms  of  hepatic  con- 
gestion present,  great  relief  will  be  obtained 
from  the  use  of  the  acetous  extract  of  colchi- 
cum,  combined  with  a mild  mercurial.  When 
the  symptoms  have  yielded,  external  stimu- 
lants should  be  had  recourse  to,  such  as  vesi- 
cating or  rubefacient  applications  to  the  neigh- 
bouring regions,  dry  cupping,  dry  friction, 
&c.  Demulcent  mucilaginous  fluids,  such  as 
barley  or  gum-water,  linseed-tea,  or  marsh- 
mallows-tea,  should  be  freely  allowed,  and  will 
be  most  relished,  and  satisfy  the  thirst  best,  if 
given  cold. 

If  the  disease  has  been  caused  by  poisoning 
with  cantharides,  in  addition  to  the  general 
means  mentioned,  camphor  julep,  or  emulsion, 
will  be  a proper  drink,  and  should  be  taken  in 
considerable  quantity.  The  patient  should 
also  be  constantly  fomented,  or  placed  in  the 
warm  bath  for  hours. 

The  disease  in  the  chronic  form  but  seldom 
requires,  and  can  be  therefore  but  seldom 
benefited  by  active  measures.  Perhaps  the 
utmost  extent  to  which  they  can  be  safely 
allowed,  even  in  those  cases  where  an  active 
irritation  is  occasionally  manifested  by  signs 
of  local  congestion  in  the  neighbouring  parts, 
and  high-coloured,  strongly  acid,  highly  viscid 
urine,  should  be  limited  to  the  local  abstrac- 
tion of  blood  from  the  perineum,  or  hypogas- 
trium, by  cupping  or  leeches,  or  from  the 
prostate  gland  itself,  by  leeching  within  the 
anus,  a sort  of  depletion  which  is  readily 
effected  by  means  of  a long  scoop.  Consti- 
pation should  be  carefully  obviated  by  castor- 
oil  in  moderate  doses,  and  emollient  bulky 
enemas  ; but  purging  should  be  avoided.  The 
patient  should  be  confined  as  much  as  possible 
to  the  recumbent  posture. 

The  internal  medicines  upon  which  the 
most  reliance  is  placed  are  of  a balsamic,  as- 
tringent, or  sedative  character.  Amongst 
these,  the  Diosma  has  been  of  late  years  stea- 
dily gaining  a reputation  for  its  efficacy  in 
this  disease.  The  Tolu,  Peruvian,  and  capivi 
balsams  are  also  much  employed.  Chian  tur- 
pentine may  also  be  ranged  in  this  class. 
Singly,  or  in  combination,  these  remedies  are 
found  to  agree  very  well.  The  remedies  of  a 
tonic  or  astringent  character  are  the  pareira 
brava,  the  uva  urn,  and  the  lytlirum  salicaria. 
They  are  certainly  beneficial  in  the  purely 
chronic  state  of  the  affection,  as  in  the  catar- 
rhal condition  of  aged  persons ; but  their  value 
is,  to  say  the  least,  very  doubtful  when  there 
is  much  pain,  heat,  and  scalding,  with  alkaline 
urine  and  accelerated  pulse. 

The  next  class  of  remedies  is  that  of  nar- 
cotics, amongst  which  opium,  when  not  for- 
bidden or  controlled  by  individual  idiosyn- 
crasy, is  entitled  to  the  first  rank.  Indeed, 
opium  in  one  form  or  another,  or  combined 
with  the  balsamic  or  astringent  remedies,  will 
prove  generally  of  great  benefit  in  this  affec- 
tion. It  may  be  exhibited,  as  the  Dover’s 
powder,  under  which  form  it  mostly  agrees 
very  well,  or  as  a watery  extract,  as  Batley’s 
sedative  liquor,  tincture,  or  crude  opium ; 
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these  latter  are  most  advantageously  adminis- 
tered by  the  rectum.  The  muriate  of  mor- 
phine, exhibited  by  the  mouth,  is  a very  valu- 
able preparation.  In  some  eases  greater 
benefit  is  derived  from  other  narcotics  than 
opium.  These  are  the  extracts  of  henbane, 
conium,  lettuce,  hop,  and  compound  tincture 
of  camphor ; and  their  good  effects  may  be 
much  increased  by  judicious  combination  with 
the  balsams  and  tonics.  The  tar-water  has 
also  been  favourably  spoken  of.  The  use  of 
alkalies  must  not  be  resorted  to  indiscrimi- 
nately. If  the  digestive  organs  are  deranged, 
and  the  urine  is  acid,  a prudent  and  moderate 
exhibition  of  them  may  be  attended  with  be- 
nefit. In  the  advanced  stages  of  the  com- 
plaint, when  the  urine  is  alkaline,  and  the 
general  symptoms  are  evidently  of  untoward 
character,  much  benefit  may  be  obtained  from 
the  use  of  mineral  acids. 

The  diet  should  consist  chiefly  of  farina- 
ceous substances  of  light  and  easy  digestion. 
Fermented  liquors  should  be  abstained  from. 
But  sound  wine  or  beer,  and  animal  food,  may 
be  allowed  when  the  digestion  or  general 
health  demand  it.  Warm  clothing  and  flan- 
nel next  the  skin  are  important ; the  feet 
especially  should  be  kept  dry  and  warm. 

Soothing  injections  in  the  subacute  stages 
of  this  affection,  as  well  as  of  medicated  ones 
in  the  purely  catarrhal  condition,  have  some- 
times proved  useful  auxiliaries  ; but  in  some 
cases,  even  where  performed  with  all  possible 
gentleness  and  proper  precaution,  their  effect 
has  rather  tended  to  harass  and  fatigue  the 
patient. 

When  the  disease  depends  on  stricture, 
stone  in  the  bladder,  &c.  the  cure  will  be  often 
effected  by  the  removal  of  the  cause.  This, 
however,  may  be  sometimes  unadvisable,  as, 
for  instance,  in  the  case  where  a calculus  may 
have  already  produced  such  extensive  ravages, 
locally  and  generally,  as  to  contra-indicate  pe- 
remptorily any  attempt  to  remove  it  by  an 
operation. 

Bibliography. — Chopart,  Traite  des  Maladies  des 
Voies  Urinaires;  nouv.  ed.  par  Pascal.  Paris,  1821. 
Brodie,  On  Diseases  of  the  Urinary  Organs.  London, 
1832.  Civiale , Traite  Pratique  sur  les  Maladies  des 


Organes  Genito-Urinaires.  Paris,  1837.  Prout , Na- 
ture and  Treatment  of  Stomach  and  Urinary  Diseases. 
London,  1841.  Covlson , Diseases  of  the  Urinary  Or- 
gans. London,  1840.  Willis , On  Diseases  of  the  Uri- 
nary Organs.  London,  1840. 
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CYSTORRHCEA,  the  catarrhus  vesica;  of 
the  old  surgeons,  characterized  by  the  secre- 
tion of  mucus  from  the  bladder,  which  with 
the  urine  is  generally  voided  with  some  diffi- 
culty, though  mostly  without  pain.  (Sec 
Cystitis.) 

CYSTOTOME.  See  Lithotome. 

CYSTOCELE,  Hernia  of  the  bladder. 
See  Hee.nia. 

CYSTOTOMY  (from  Kverog  the  bladder, 
and  Tepvu)  I cut),  is  the  operation  of  cutting 
into  the  urinary  bladder  from  a contiguous 
mucous,  or  cutaneous  surface  of  the  body. 
This  operation  may  be  required  to  relieve  the 
bladder  under  complete  retention  of  urine  ; 
it  has  also  been  performed  for  removing  co- 
agulated blood  from  the  bladder,  but  impro- 
perly, as  a syringe  would  have  accomplished 
the  same  object  by  suction  through  an  ure- 
thral tube.  Where  the  bladder  is  occupied 
by  benign  polypous  tumours,  arising  from  its 
lining  membrane,  cystotomy  is  applicable,  if 
the  difficulty  of  forming  a correct  diagnosis 
can  be  overcome.  Le  Cat  invented  instru- 
ments for  such  an  emergency ; Callisen  has 
sanctioned  their  employment ; Warner,  Covil- 
lard,  Lassus,  and  others,  have  actually  per- 
formed the  operation,  removing  polypous 
tumours  successfully  ; and  many  surgeons 
must  in  the  course  of  their  practice  have  felt 
the  need  of  such  a resource.  Foreign  sub- 
stances detained  in  the  bladder,  from  whatever 
source  derived — whether  introduced  from 
without,  or  originating  within  the  body — may 
call  for  this  operation  ; but  by  far  the  most 
frequent  occasions  for  its  performance  are 
created  by  the  presence  of  calculous  concre- 
tions of  considerable  size.  See  Lithotomy, 
under  which  head  the  different  methods  of 
reaching  the  urinary  bladder  by  incision  will 
be  detailed.  (J.  G.  Crosse.) 
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DACRYOADENITIS,  inflammation  of 
the  lacrymal  gland,  from  Saspv w,  to  weep, 
and  adi/v,  gland. — See  Lacuymal  Organs, 
Diseases  of. 

D AC  RYOC  YSTOB  L E NOR  R HCEA, 
Blenorrhoea  of  the  lacrymal  sac,  from  daicpvu), 
to  weep , Kvang,  a bladder  or  sac,  f3\tvva,  mu- 
cus, and  peu>,  to  flow. — See  Lacuymal  Or- 
gans. 

DACRYOCYSTITIS,  Inflammation  of 
the  lacrymal  sac,  from  daKpmo  and  uvang. — 
See  Lacrymal  Organs. 

DACRYOHrEMORRHYSlS,  Sangui- 


neous lacrymation,  from  atpa,  blood,  and  (nui, 
to  flow. — See  Lacrymal  Organs. 

DACRYOLITES,  A name  proposed  by 
Professor  Walt  her  for  concretions  deposited 
in  the  lachrymal  passages,  from  Saicpvuj  and 
\i9og. — See  Lacrymal  Organs. 

DACRYOMA,  from  Saicp voj,  I weep. — A 
name  employed  by  Vogel  to  designate  the 
epiphora  produced  by  the  occlusion  of  the 
puncta  lachrymalia. 

DACTYLION,  from  SaicrvXog,  a finger. — 
The  adhesion  of  the  fingers  to  each  other, 
whether  occurring  congenitally,  or  from  acci- 
dent, as  in  burns. 
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DAY-BLINDNESS. — See  Hemeralopia 
and  Nyctalopia. 

DECOCTIONS,  from  decoquere,  to  boil, 
are  products  obtained  by  boiling  certain  medi- 
cinal substances,  whereby  the  parts  soluble  at 
the  boiling  temperature  may  be  obtained. 
They  are  employed  both  internally  and  exter- 
nally. 

DILITESCENCE.  The  rapid  subsidence 
of  the  redness,  heat,  and  swelling,  in  external 
inflammation. 

DELIVERANCE.— Syn.  Delivrance,  Fr. 
This  term,  though  not  in  common  use  in 
this  country,  is  much  employed  by  continental 
writers,  and  is  a convenient  mode  of  express- 
ing the  expulsion  or  extraction  of  the  placenta 
and  membranes,  with  any  clots  of  blood  which 
may  remain  in  the  uterus  after  the  birth  of 
the  child.  It  may  be  divided  into  simple, 
natural,  or  spontaneous  deliverance,  and  com- 
plicated, unnatural,  or  artificial. 

Simple  deliverance  is  to  be  considered  as  a 
purely  natural  function,  being  accomplished  by 
the  unassisted  powers  of  nature,  within  a short 
time  after  the  birth  of  the  child,  and  without 
danger  to  the  mother.  The  process,  like  that 
of  parturition,  may  be  divided  into  certain 
stages  : in  the  first  the  placenta  is  separated 
from  the  inner  surface  of  the  uterus  by  the 
contractions  of  that  organ  ; in  the  second  it  is 
propelled  into  the  cavity  of  the  vagina  ; and 
in  the  third  its  expulsion  is  completed  with 
the  assistance  of  the  abdominal  and  perineal 
muscles. 

It  has  long  been  an  interesting  problem  to 
decide  in  what  manner  powerful  and  long- 
continued  contractions  of  the  uterus  could 
persist  for  hours,  without  causing  separation 
of  the  placenta,  especially  as  these  organs, 
however  connected,  are  but  slightly  adherent 
in  the  healthy  state.  As  it  is  also  evident,  from 
the  rapidity  with  which  the  child  is  destroyed 
by  any  thing  which  obstructs  the  placenta  cir- 
culation, that  a placento-pulmonary  function  is 
carried  on  in  the  medium  of  communication 
between  the  child  and  mother.it  is  difficult  to 
explain  how  the  uterus  can  contract  on  the 
placenta  during  labour  without  materially  im- 
peding this  important  process.  Mr.  Hugh 
Carmichael,  of  Dublin,  has  offered  a very  in- 
genious explanation  of  this  intricate  subject. 
After  careful  examination  of  subjects,  plates, 
preparations,  the  situation  of  the  placental 
souffle,  and  the  condition  of  the  placenta  and 
membranes  after  expulsion,  he  states,  that  the 
natural  situation  of  the  placenta  is  low  down 
on  the  posterior  surface  of  the  uterus.  He 
also  believes  that  it  is  formed  and  attached,  at 
or  somewhere  near,  the  fundus  uteri,  and  that 
it  remains  throughout  pregnancy  on  the  iden- 
tical spot  to  which  it  was  first  attached,  be- 
cause any  change  of  situation  would  necessa- 
rily disturb  the  circulation  through  it.  Then 
as  this  organ  is,  at  the  close  of  gestation,  found 
low  down  on  the  posterior  surface  of  the 


uterus,  he  concludes  that  the  uterine  expan- 
sion does  not  take  place  by  an  enlargement  in 
all  directions ; but  that  the  portion  of  the 
fundus  where  the  placenta  was  first  attached, 
and  the  parts  posterior  to  it,  undergo  little  or 
no  change  of  volume  during  gestation.  If 
this  be  so,  it  is  evident  that  the  chief  expan- 
sion must  be  that  of  the  anterior  wall,  each 
superior  portion  of  which  arrives  at  and  occu- 
pies the  fundus,  and  then  turns  over  to  form 
a portion  of  the  posterior  parietes  until  the 
expansion  is  completed.  The  order  of  con- 
traction during  labour  Mr.  Carmichael  sup- 
poses to  be  similar  to  that  of  expansion  during 
gestation  ; the  contractions  “ going  on  chiefly 
in  the  anterior  part,  necessarily  must  first  draw 
down  the  fundus,  which  now  appears  on  the 
anterior  wall,  and  these  contractions  continu- 
ing and  increasing  in  energy  as  they  proceed, 
each  portion  of  it  which  passes  over  the  fun- 
dus during  the  expansive  process,  to  the  pos- 
terior portion,  now  repasses  under  the  influ- 
ence of  these  contractions,  regaining  its  ori- 
ginal position,  thus  diminishing  its  cavity,  and 
ultimately  delivering  its  contents1.”  Thus 
the  posterior  part  of  the  uterus,  where  the 
placenta  is  situated,  may  remain  undisturbed 
during  the  expansion  and  contractions  of  this 
organ  ; while  it  is  supposed  that  if  the  pla- 
centa be  situated  above  its  usual  position,  it 
then  comes  within  the  range  of  contraction, 
is  more  or  less  separated,  and  haemorrhage 
necessarily  ensues. 

There  is  no  doubt  that  this  theory,  so  plau- 
sibly supported  by  reasoning,  and  some  facts, 
would,  if  true,  clear  up  all  difficulties  on  the 
subject.  But,  unfortunately,  the  foundations 
on  which  it  is  based  are  assumptions,  the  cor- 
rectness of  which  has  not  been  established  by 
more  extended  observation.  In  the  first  place, 
Mr.  Carmichael  states,  that,  in  ninety-seven 
cases  out  of  a hundred,  the  placenta  was  situ- 
ated low  down  on  the  posterior  surface  of  the 
womb.  Now  that  it  is  by  no  means  uniformly 
attached  even  to  the  posterior  surface  appears 
from  the  observations  of  Velpeau,  who,  in  his 
Embryology,  gives  the  result  of  thirty-four 
examinations  of  women  who  died  during  preg- 
nancy, or  soon  after  delivery.  In  twenty  of 
these  cases  it  was  above  the  orifice  of  the  Fal- 
lopian tube,  in  three  anteriorly,  two  poste- 
riorly, six  at  the  fundus,  and  three  toward  the 
cervix.  Again,  by  examination  of  the  secun- 
dines,  and  by  stethoscopic  phenomena,  it  is 
clearly  demonstrated  that  it  may  be  affixed  to 
other  parts  of  the  uterus,  and  nothing  unnatu- 
ral occur  even  during  a protracted  labour. 

With  regard  to  the  situation  of  the  pla- 
centa, as  determinable  by  examination  of  the 
secundines,  we  cannot  do  better  than  quote 
the  observations  of  Dr.  Doherty  from  the 
seventeenth  volume  of  the  Dublin  Journal  of 
Medical  Science  : — “ The  evidence  afforded 
by  the  secundines  is  founded  on  the  fact  of 
the  placenta,  in  the  majority  of  instances, 

1 Dublin  Journal  of  Medical  fcicncc,  vol.  xiv.  p. 
471. 
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being  expelled  with  the  membranes  reversed, 
and  its  foetal  surface  downwards.  When  this 
is  the  case,  it  is  obvious,  the  upper  edge  must, 
in  its  separation,  have  been  momentarily  ear- 
lier than  the  lower,  and  thrown  towards  the 
wall  opposite  that  on  which  the  mass  was  im- 
planted, a direction  the  membranes,  which 
usually  remain  longer  adherent,  tend  still 
further  to  give  it.  But  as  the  membranes 
arising  from  the  upper  edge  pass  over  the 
fundus,  and  down  the  opposite  wall  to  the  os 
tincae,  they  must  be  much  longer  than  at  the 
inferior  edge  ; and  the  length  of  the  latter  will 
show  how  far  from  the  os  the  placenta  was 
actually  situated.  As  this,  however,  will  not 
be  sufficient  to  tell  us  to  what  wall  it  was  ap- 
pended, I adopt  the  expedient  of  inserting  a 
pin  (as  it  lies  on  the  bed  fully  expelled)  into 
the  margin  close  to  the  patient’s  thigh.  Thus 
I am  able  to  distinguish  the  anterior  from  the 

posterior  part Recollecting  now,  that 

the  upper  edge  is  thrown  towards  the  oppo- 
site w'all,  it  must  be  evident  if  the  long  mem- 
brane be  found  at  the  pubal  margin,  the  pla- 
centa must  have  been  on  the  posterior  wall ; 
if  at  the  perineal,  on  the  anterior.  The  same 
will  hold'  good  with  respect  to  the  lateral 
parietes.”  If  the  uterine  surface  descend 
first,  it  follows,  that  “ the  secundines  will  tell 
an  exactly  opposite  tale  to  what  they  ought. 
For  instance,  if  the  placenta  be  on  the  poste- 
rior w'all,  and  the  lower  edge  is  first  or  simul- 
taneously detached,  it  may  be  directed  by  the 
perineum  towards  the  pubis  ; and  the  short 
membrane  will  then  be  there  found,  after  it  is 
expelled.  This  error,  however,  can  be  easily 
guarded  against,  by  watching  which  surface 

descends  foremost If  the  membranes 

be  of  equal  length,  or  nearly  so,  all  round,  the 
placenta  was,  of  course,  at  the  fundus.”  Acting 
on  these  rules  in  100  cases,  it  was  found  that 
in  25  cases  the  placenta  was  attached  to  the 
anterior  wall ; 

8 right  side  below  theFallopian  tube; 

10  left,  do.  do.; 

2 fundus  ; 

54  posterior  wall ; 

and  of  these  only  tw-enty-seven  came  within 
two  inches  of  the  lowest  part  of  the  cyst. 

Though  these  observations  probably  ap- 
proach the  truth,  we  cannot  but  feel  that  they 
are  put  forward  with  an  undue  amount  of  con- 
fidence ; for  of  seventy-five  cases  the  writer 
has  personally  attended  since  he  began  to  pay 
attention  to  the  secundines  to  determine  the 
position  of  the  placenta,  he  finds  no  less  than 
thirty-nine  in  which  the  result  is  marked  as 
doubtful,  because  it  was  not  certain  that  the 
direction  of  the  mass  had  not  been  changed 
by  the  action  of  the  uterus,  or  during  its  pas- 
sage through  the  vagina.  In  all  these  cases 
it  had  been  implanted  low  down  in  the  uterus, 
but  whether  posteriorly  or  laterally  was  doubt- 
ful. In  tw’o  cases  it  was  near  the  fundus  ; in 
two  partially  attached  over  the  os  uteri — in 
both  cases  anteriorly ; in  fifteen  it  w'as  high 
up  laterally  ; in  seven  on  the  anterior  wall  ; 
and  the  remaining  ten  were  on  the  posterior 


surface,  the  lower  border  varying  from  one  to 
three  inches  from  the  os  uteri. 

Naegele  lays  considerable  stress  on  the 
situation  of  the  placental  souffle  in  determin- 
ing the  position  of  the  placenta,  the  sound, 
when  heard  in  both  groins,  being  more  dis- 
tinctly audible,  and  over  a larger  space,  on 
the  side  of  the  uterus  to  which  the  placenta  is 
attached.  In  ten  cases  of  adherent  placenta 
the  truth  of  this  observation  has  been  proved 
by  the  introduction  of  the  hand  ; and  in  all 
Dr.  Doherty’s  cases  the  situation  diagnosti- 
cated by  the  stethoscope  corresponded  to  that 
determined  by  examination  of  the  membranes. 
The  stethoscope  can  be  so  little  employed  for 
this  purpose  in  private  practice  that  we  can- 
not speak  to  its  value  from  observation,  but 
give  the  result  of  Naegele’s  report  of  600 
cases,  as  his  remarks  differ  in  some  degree 
from  those  of  Dr.  Doherty.  Of  these. 

In  238  cases  it  was  situated  on  the  left  side  of 
the  uterus  ; 

— 141 right,  do. ; 

— 20  no  uterine  sound  perceptible  ; 

— 160  so  weak,  and  limited  so  completely  to 

the  inguinal  region,  or  else  so  dif- 
fused over  the  whole  surface  of  the 
abdomen,  that  the  seat  of  the  pla- 
centa could  not  be  determined  ; 

— 7 it  was  situated  at  the  fundus  ; 

— 13 on  the  anterior  wall  ; 

— 1 1 over  the  os  uteri1. 

While  then  there  is  no  direct  proof  that  the 
uterus  expands  in  the  mode  described  by  Mr. 
Carmichael,  and  great  reason  to  believe  that 
no  such  pulley-like  contraction  can  take  place, 
we  have  adduced  sufficient  evidence  to  prove 
that  the  placenta  may  be  attached  to  parts 
of  the  uterus  which  indisputably  contract, 
without  separation,  or  disturbance  of  its  func- 
tions. And  further,  it  is  not  proved  that  the 
placenta  is  universally  formed  at,  or  some- 
where near,  the  fundus  ; for  on  reference  to 
published  plates  on  abortion,  and  preparations 
in  different  museums,  it  is  found  that  such  is 
not  the  case,  even  in  a majority  of  instances. 
Neither  is  it  proved  that  the  growth  of  the 
placenta  cannot  correspond  with  that  of  the 
uterus ; the  results  of  measurement  have 
varied  ; and  it  appears  very  probable  that 
Gendrin’s  theory  as  to  the  manner  of  growth 
of  this  mass  is  correct.  He  believes  that  the 
line  formed  by  the  reflexion  of  the  decidua 
vera  into  decidua  reflexa  limits  the  extent  of 
the  placenta,  and  that  the  expansion  of  the 
uterus  enlarges  this  space  without  interfering 
with  the  original  fixture  of  the  centre  of  the 
placenta2. 

Dr.  Doherty  supposes  that  the  immunity 
from  injury,  enjoyed  by  the  placenta  during 
labour,  is  accounted  for  by  the  small  space 
through  which  the  fundus  descends  before  the 
expulsion  of  the  foetal  head  ; this  slight  dinii- 

1 Treatise  on  Obstetric  Auscultation,  by  G.  F. 
Nacecle,  Trans,  by  Chas.  West,  M.D.,  p.  77,  78. 

2 Traite  Philosophique  dc  Medecine  Pratique,  t.  i. 
p.  2G8. 
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nution  in  the  capacity  of  the  uterus  being; 
sufficiently  guarded  against  by  the  spaces 
which  intervene  between  its  lobes,  which 
must  be  obliterated  before  its  substance  can 
suffer  much  compression.  This  view  is  con- 
siderably strengthened  by  the  danger  arising 
to  the  child  after  the  birth  of  its  head  has 
allowed  considerable  diminution  to  take  place 
in  the  capacity  of  the  uterus,  and  by  the  ob- 
servations of  Joerg,  of  Leipsic,  in  the  effects 
of  too  rapid  birth.  On  these  grounds  this 
view  is  worthy  of  further  investigation. 

Leaving  this  point  then  for  further  obser- 
vation and  inquiry,  we  can  easily  understand 
how  the  placenta  is  separated  after  the  birth 
of  the  child.  Ruysch  supposed  that  the  an- 
nular fibres  around  the  orifices  of  the  Fallopian 
tubes  were  formed  for  the  purpose  of  throw- 
ing off  the  placenta ; but  we  know  that  the 
mass  is  separated  quite  as  soon  when  it  is 
situated  beyond  the  extent  of  these  fibres.  It 
is  a body  entirely  passive,  unable  to  adapt 
itself  to  the  volume  of  the  surface  to  which  it 
is  attached  ; this  is  diminished  by  the  con- 
tractions of  the  uterus  after  the  expulsion  of 
the  child  ; and  the  placenta  being  necessarily 
separated  passes  to  the  most  depending  part 
of  the  uterus  ; a new  contraction  is  excited, 
and  it  is  passed  into  the  vagina,  and  followed 
by  the  membranes.  If  the  vagina  has  not  had 
its  sensibility  greatly  lessened  by  the  exten- 
sion and  compression  during  labour,  the  irri- 
tation arising  from  the  presence  of  the  secun- 
dines  excites  contractions  of  the  diaphragm, 
abdominal  and  perineal  muscles,  by  means  of 
which  the  deliverance  is  completed.  Dr. 
John  Clarke  made  some  observations  on  the 
length  of  time  nature  required  to  effect  com- 
plete deliverance,  and  found  that  the  average 
was  twenty-five  minutes.  A small  quantity 
of  blood,  either  fluid  or  in  clots,  invariably 
accompanies  or  follows  the  secundines,  but  is 
generally  not  more  than  is  contained  in  the 
uterine  sinuses. 

This  process  admits  of  some  varieties  with- 
out being  rendered  thereby  abnormal.  Thus, 
if  the  centre  of  the  placenta  be  detached  be- 
fore the  edges,  blood  will  be  effused  into  the 
cavity  so  formed,  and  a large  clot  come  away 
enveloped  in  the  membranes  ; or  remain  some 
time,  excite  new  uterine  contractions,  and 
be,  in  its  turn,  expelled.  Again,  the  period 
elapsing  between  the  expulsion  of  the  child 
and  that  of  the  placenta  may  vary  considera- 
bly. Sometimes  the  attendant  finds  it  in  the 
bed  before  he  has  had  time  to  separate  the 
infant,  while  in  other  cases  it  remains  for 
hours ; and  if  it  be  merely  detained  in  the 
vagina  this  would  not  constitute  a form  of  un- 
natural deliverance.  With  the  exception  of 
the  statement  of  Dr.  Clarke,  just  quoted,  the 
only  statement  we  have  met  with,  as  to  the 
time  elapsing  when  the  process  is  left  entirely 
to  nature,  is  by  Dr.  Harvie,  to  the  following 
effect : — “ My  pupils,  who  deliver  many  poor 
women,  according  to  my  instructions,  have  of 
late  left  the  delivery  of  the  placenta  entirely 
to  nature.  In  general  it  comes  away  soon  ; 


but  if,  after  waiting  an  hour,  there  be  no  un- 
usual discharge,  they  order  the  woman  to  be 
carefully  put  to  bed,  and  then  leave  her.  In 
such  cases  I have  not  known  of  any  placenta 
that  has  remained  longer  than  nineteen  hours ; 
and  all  the  women  thus  treated  have  reco- 
vered to  great  advantage1.”  I regret  that  I 
have  not  kept  an  account  of  the  cases  I have 
personally  attended  with  reference  to  this 
point ; but  should  consider  a quarter  of  an 
hour  as  a fair  average,  as  far  as  one  can  judge 
from  recollection.  The  following  tables,  with 
which  I have  been  favoured  by  Dr.  Churchill, 
of  Dublin,  show  the  interval  between  the 
birth  of  the  child  and  the  completion  of 
deliverance,  under  ordinary  treatment ; that 
is  to  say,  the  placenta  is  removed  as  soon  as 
it  has  passed  from  the  uterus  into  the  vagina. 


Of  1119  hospital  cases,  the  interval  was — 
5 minutes  and  under  in  326  cases 


10  minutes  in  . 

280 

11 

15  — 

196 

11 

20  — 

98 

11 

25  — 

15 

11 

30  — 

63 

11 

35  — 

17 

11 

40  — 

20 

45  — 

5 

11 

50  — 

5 

11 

60  — 

32 

11 

From  1 to  2 hours  in  . 

35 

11 

2 „ 3 — 

14 

11 

3 „ 4 — 

6 

5 — 

6 

11 

6 — 

1 

11 

7 — . . . 

Of  231  cases  in  private  practice 

1 

11 

5 minutes  or 

under  in 

150 

cases 

10  minutes  in  . 

, . 

49 

ii 

15  — 

# 

, 

10 

ii 

20  — 

. 

. . 

8 

ii 

30  — 

. 

• • 

14 

ii 

The  following  table,  from  the  Lancet, 
May  23,  1840,  shows  the  result  of  the  prac- 
tice in  Queen  Adelaide’s  Hospital  : 

In  4 cases  the  interval  was  from  1 to  5 minutes. 


23  — 5—10  „ 

17  — 10—15  ,. 

13  — 15—20  „ 

24  — 20—30  „ 

2 — 30—40  „ 

2 — 40—60  „ 

3 — 1 to  2 hours. 


DUTIES  OF  ATTENDANT  IN  SIMPLE  DELIVER- 
ANCE. 

Very  various  opinions  have  been  entertained 
with  regard  to  the  duties  of  the  accoucheur 
between  the  birth  of  the  child  and  the  expul- 
sion of  the  secundines.  It  does  not  appear, 
from  the  writings  of  Hippocrates,  that  any 
means  were  taken  to  expedite  deliverance ; 
and  when  the  placenta  was  retained,  though 

1 Practical  Directions,  showing  a method  of  pre- 
serving the  Perineum  in  birth,  and  delivering  the  Pla- 
centa without  violence.  London,  1767. 
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medicated  substances  were  introduced  into 
the  vagina,  and  antispasmodic  medicines  given, 
yet  manual  assistance  is  not  advised.  Celsus, 
however,  recommends  that,  immediately  after 
the  birth  of  the  child,  the  secundines  and  any 
coagula  are  to  be  brought  away  by  the  hand  : 
“ Medicus  deinde  sinistra  tnanu  leniter  tra- 
here  umbilicum  ita  ne  abrumpat,  dextraque 
eum  sequi  usque  ad  eas  quas  secundas  vo- 
cant,  quod  velamentum  infantis  intusfuit ; his- 
que  ultimis  apprehensis,venulas  membranasque 
omnes  eadem  ratione  manu  diducere  a vulva, 
totumque  illud  extrahere,  et  si  quid  intus 
praeterea  concreti  sanguinis  remanet1.” 

We  have  given  this  quotation  because  some 
writers  entertain  doubts  whether  Celsus  ad- 
vised this  practice  in  all  cases,  or  only  after 
the  birth  of  a dead  child,  or  protracted  labour. 

These  opposite  methods  have  been  both 
extensively  followed  ; and,  though  it  appears 
that  the  practice  recommended  by  Celsus  was 
pretty  generally  adopted  in  the  middle  ages, 
yet  several  writers  taught  that  the  secundines 
were  to  be  left  to  the  unassisted  power  of 
nature.  Paulus  jEgineta,  Morgagni,  Van 
Swieten,  Delius,  Zanetti,  and  others,  posi- 
tively affirm  that  they  may  remain  a consider- 
able time  without  danger  to  the  female. 
AStius  and  Philumenus  recommend  the  re- 
moval of  the  retained  placenta  by  the  hand  ; 
but  if  the  os  uteri  has  contracted  so  as  to  ren- 
der this  difficult,  various  relaxing  means  are 
advised.  Manual  efforts  are  only  to  be  con- 
tinued during  the  first  or  second  day,  as  the 
placenta,  if  left,  will  come  away  in  a putrid 
state.  They  recommend  also  the  use  of  pow- 
erful emmenagogues.  Pare,  in  the  fifteenth 
century,  was  the  first  to  point  out  the  errors 
in  both  extremes ; for,  while  he  deprecates  the 
practice  of  leaving  the  placenta,  he  enforces 
most  strongly  the  necessity  of  extreme  cau- 
tion in  our  endeavours  to  remove  it.  Still 
hasty,  incautious,  and  violent  proceedings 
were  much  practised  ; the  funis  was  frequently 
torn  away ; or  traction  being  made  on  the  pla- 
centa before  the  uterus  had  time  to  contract, 
this  organ  was  so  easily  inverted,  that  Ruysch, 
who  wrote  very  strongly  in  the  sixteenth  cen- 
tury in  favour  of  the  plan  of  leaving  the  pla- 
centa entirely  to  nature  in  all  cases,  states 
that  he  was  sent  for,  twice  in  one  day,  to  cases 
of  inversion  of  the  uterus.  Manual  assistance 
continued  to  be  very  generally  practised  in 
this  country,  and  was  taught  in  London  by 
Chapman,  Manningham,  and  Smellie.  In  the 
middle  of  the  eighteenth  century,  however, 
Dr.  William  Hunter,  observing  the  evils,  and 
relying  greatly  on  the  powers  of  nature,  de- 
termined to  try  the  result  of  leaving  the  deli- 
very of  the  placenta  to  those  powers.  This 
method  was  successful  for  some  time  ; the 
secundines  being  regularly  expelled  without 
accident,  generally  in  an  hour  or  two,  some- 
times in  twelve  or  twenty-four  hours,  and  in 
some  cases  being  retained  for  days  without 
accident.  But  at  length  one  of  Dr.  Hunter’s 

1 Do  Re  Medica,  lib.  vii.  cap.  29. 


private  patients  died  soon  after  he  left  her 
room  from  a violent  haemorrhage  ; and  in  the 
practice  of  one  of  his  pupils  the  placenta,  after 
being  retained  thirteen  days,  was  expelled  a 
mass  of  putridity,  and  the  patient  died  the 
same  day.  In  another  case  a female  died  on 
the  eleventh  day,  the  placenta  being  still  re- 
tained. Dr.  Hunter,  therefore,  in  his  later 
years,  adopted  a modified  practice,  rendering 
assistance  when  the  powers  of  nature  were 
insufficient  to  complete  her  office,  or  any  dan- 
gerous circumstances  rendered  it  necessary. 

The  separation  and  expulsion  of  the  pla- 
centa is  greatly  influenced  by  the  conduct  of 
the  attendant  in  the  last  stage  of  labour.  If 
after  the  birth  of  the  head,  the  expulsion  of 
the  shoulder  and  body  of  the  child  be  left  en- 
tirely to  nature,  the  uterus  gradually  contracts 
and  separates  the  placenta,  which  is  found  in 
the  vagina  in  ten,  twenty,  or  thirty  minutes 
after  the  birth  of  the  child.  But  it  the  deli- 
very of  the  child  be  accelerated  by  some 
officious  person  pulling  the  shoulder  and  body 
through  the  os  externum  immediately  after 
the  passage  of  the  head,  more  or  less  retention 
will  almost  certainly  follow.  The  uterus  sud- 
denly loses  its  stimulus  to  contract,  and  it  re- 
mains flaccid,  or  irregularly  constricted.  So 
impressed  was  Denman  with  this  opinion,  that 
rapid  expulsion  of  the  child  prevented  the  full 
contraction  of  the  uterus  on  the  placenta,  and 
thereby  became  a cause  of  its  retention,  that 
he  advises  us  rather  to  retard  the  final  expul- 
sion of  the  child,  than  to  use  any  hurry  or 
force  in  extracting  it.  But  it  appears  that 
while  he  was  thus  warning  us  from  one  error, 
he  was  leading  to  another.  The  uterine  con- 
tractions are,  like  all  muscular  efforts,  fatigued 
by  any  exertion  which  is  too  violent  or  too 
long  continued,  and  their  remaining  powers 
proportionably  diminished.  Now  if,  by  arti- 
ficially retarding  the  birth  of  the  child,  we 
excite  the  uterus  to  unnatural  efforts,  a pro- 
tracted relaxation  necessarily  follows,  which 
either  leads  to  retention  of  the  placenta,  or,  if 
this  have  been  previously  separated,  to  dan- 
gerous haemorrhage.  Again,  we  are  recom- 
mended by  Drs.  Clarke  and  Collins,  and  the 
practice  is  understood  to  be  generally  followed 
in  Dublin,  never  to  allow  the  uterus  to  relax 
after  the  birth  of  the  child,  “ pursuing,  with  a 
band  on  the  abdomen,  the  fundus  uteri  in  its 
contractions  until  the  foetus  be  entirely  ex- 
pelled, and  afterwards  continuing  for  some 
time  this  pressure  to  keep  it,  if  possible,  in  a 
contracted  state1.” 

The  same  objection  applies  to  this  as  to  the 
recommendation  of  Denman.  The  contrac- 
tions of  the  uterus  are  unnaturally  prolonged, 
and  unnatural  relaxation  follows  as  a matter  of 
course.  The  writer,  impressed  by  the  high 
character  of  Drs.  Clarke  and  Collins,  followed 
this  practice  in  about  twenty  cases,  but  the 
patients  complained  a good  deal  of  the  pres- 
sure ; and  it  is  remarkable  that  the  only  severe 
cases  of  haemorrhage,  after  the  expulsion  of 

1 Collins’  Practical  Treatise  on  Midwifery,  p.  21. 
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the  placenta,  which  have  occurred  in  cases  he 
has  himself  attended,  were  in  those  patients 
on  whom  he  adopted  this  treatment.  We 
cannot  but  think  that  it  is  this  practice  which 
leads  the  Dublin  accoucheurs  to  lay  so  much 
stress  on  the  application  of  the  body  bandage, 
and  leads  to  the  following  advice  of  Dr.  Col- 
lins : — “ There  is  one  point,  with  regard  to 
which  our  practice  should  not  on  any  account 
vary  ; which  is,  never  to  leave  our  patient  for 
at  least  one  hour  after  the  placenta  has  come 
away 1 

On  the  grounds,  then,  first  stated  we 
neither  follow  nor_  recommend  the  Dublin 
practice,  but  adopt  a course  apparently  more 
in  accordance  with  the  process  of  nature. 
Having  allowed  a little  rest,  in  order  to  calm 
the  general  excitement  of  the  patient,  so  com- 
mon immediately  after  the  birth  of  the  child, 
tied  the  funis,  and  separated  the  infant,  the 
hand  is  to  be  passed  on  to  the  abdomen  to 
examine  the  state  of  the  uterus,  and  determine 
the  presence  of  another  child.  Supposing 
that  the  case  is  not  one  of  twins,  the  condition 
of  the  uterus  will  vary  according  to  the  state 
of  the  placenta.  Generally  speaking,  within 
five  minutes  after  the  birth  of  the  child,  if  the 
labour  has  been  a natural  one,  and  the  uterine 
contractions  not  unusually  powerful,  the 
uterus  is  found  about  the  size  of  an  adult 
head,  soft,  not  very  distinctly  defined,  and,  on 
being  grasped  by  the  hand,  it  is  felt  to  con- 
tract, becoming  a harder,  smaller,  and  more 
defined  tumour.  On  examination  the  pla- 
centa is  felt  to  be  engaged  in  the  os  uteri ; 
and  we  know  that,  in  all  probability',  another 
contraction  will  propel  the  mass  completely 
into  the  vagina.  If  the  uterus  be  felt  through 
the  walls  of  the  abdomen  as  a hard'  circum- 
scribed tumour,  about  the  size  of  the  fcetal 
head,  or  if  it  be  somewhat  larger  and  softer, 
but  gives  a sort  of  yielding  sensation  under 
the  fingers,  like  a well-developed  female 
breast,  we  know  that  the  placenta  has  passed 
entirely,  or  almost  entirely,  into  the  vagina. 
On  examination  the  insertion  of  the  funis  can 
be  felt,  and  the  fingers  passed  around  a large 
portion  of  the  placenta.  Again,  the  uterus 
may  be  felt  as  large  as  an  adult  head,  hard, 
and  perfectly  defined,  and  the  placenta  out  of 
reach,  or  so  high  that  we  can  only  feel  a very 
small  portion  of  it,  and  cannot  detect  the  in- 
sertion of  the  funis  ; and  in  this  case  we  know 
that  the  placenta  is  entirely  in  utero,  and  that 
the  uterus  has  contracted  upon  it.  Lastly, 
when,  on  pressing  the  abdomen,  the  uterus  is 
found  to  be  so  lax,  that  its  extent  cannot  be 
distinctly  defined,  and  the  placental  mass  and 
insertion  of  the  cord  are  beyond  reach,  the 
uterus  is  known  to  be  in  a state  of  perfect  re- 
laxation, still  containing  the  placenta.  Under 
any  of  these  conditions  it  is  well,  provided 
there  be  no  signs  either  of  external  or  internal 
haemorrhage,  to  wait  a moderate  time  to  allow 
spontaneous  contractions  to  arise,  or  spasm  to 
abate.  The  patient  should  be  made  comfort- 

1  Op.  rit.  p.  125. 
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able  by  dry  napkins,  and  not  disturbed  by  any 
meddlesome  manoeuvres,  until  either  the  lapse 
of  time  or  some  haemorrhage  indicate  a neces- 
sity for  interference.  If  a binder  have  not 
been  applied  during  labour,  a prepared  band- 
age or  a towel  may  be  passed  around  the  ab- 
domen, or  some  slight  pressure  made  by  the 
hand  on  the  abdomen,  rather  to  afford  a feel- 
ing of  support  than  to  cause  pain.  In  the 
course  of  a few  minutes  the  patient  complains 
of  a slight  pain,  the  uterus  is  found  to  be 
smaller,  and  the  placenta  has  descended  ; and 
if  it  be  completely  within  the  vagina,  it  may  be 
immediately  removed  by  a little  traction  of 
the  cord  in  the  direction  of  the  axis  of  the 
outlet,  or  by  seizing  the  mass  with  two  fin- 
gers. It  is  well  to  turn  it  round  two  or  three 
times,  and  withdraw  very  steadily,  in  order  to 
bring  away  all  the  membranes,  for,  if  any  be 
left,  they  become  enveloped  in  coagulated 
blood,  and  cause  violent  after-pains,  consider- 
ably alarming  the  patient  by  their  expulsion  ; 
and  we  know  of  a case  where  typhoid  fever 
and  decided  maniacal  symptoms  obviously 
depended  on  the  absorption  of  fluids  which 
had  been  thus  retained,  and  become  putrid. 
We  cannot  be  certain  that  the  placenta  is  in 
the  vagina  merely  because  the  insertion  of  the 
cord  is  within  reach,  as  it  is  sometimes  inserted 
quite  to  the  lower  edge  of  the  mass  ; the  only 
safe  test  is,  being  able  to  pass  the  finger  around 
a large  portion  of  the  placenta  itself.  This  is 
an  important  consideration,  for,  so  long  as  any 
considerable  portion  of  the  mass  remains  in 
the  uterus,  we  should  not  interfere,  unless,  as 
before  stated,  lapse  of  time  or  haemorrhage 
render  its  removal  necessary. 

Having  carefully  examined  the  placenta  to 
see  that  it  has  all  come  aw'ay,  and  felt  that  the 
uterus  has  duly  contracted,  a temporary  abdo- 
minal bandage  should  be  applied,  and  dry  nap- 
kins placed  under  the  patient,  wdio  should 
remain  about  an  hour  in  the  horizontal  pos- 
ture before  being  disturbed  to  have  any  of  her 
dress  changed,  or  the  bed-furniture  arranged. 
The  nurse  should  be  directed  to  apply,  at  the 
end  of  the  hour,  a bandage  next  the  skin, 
reaching  from  the  trochanters  to  the  false  ribs, 
in  order  to  afford  that  support  which  the  re- 
laxed abdominal  parietes  cannot  give,  and  be- 
come a useful  auxiliary  means  in  securing  per- 
manent uterine  contraction. 

We  cannot  agree  with  those  who  advise  us 
to  leave  the  expulsion  of  the  placenta  entirely 
to  the  natural  efforts ; for  fully  admitting  that 
deliverance  is  a purely  natural  process,  and 
that  when  the  placenta  had  descended  into  the 
vagina  the  muscular  fibres  surrounding  that 
canal,  assisted  by  the  abdominal  muscles  would 
be  quite  sufficient  to  complete  it ; yet  the  va- 
gina having  undergone  severe  extension  and 
compression,  in  many  cases  a very  consider- 
able time  would  elapse  before  the  return  of 
its  irritability.  Indeed  it  would  appear  that 
in  many  of  the  cases  in  which  the  placenta  is 
said  to  have  been  retained  for  several  days 
without  danger  to  the  mother,  it  was  simply 
lying  in  the  vagina,  from  w'hence  it  might  have 
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been  removed  by  the  slightest  traction  of  the 
cord.  We  withdraw  it  therefore,  not  only  to 
free  the  patient  from  the  mental  anxiety  which 
most  females  suffer  till  “ all  is  over but  to 
prevent  the  danger  of  internal  haemorrhage, 
which  might  arise  from  the  placenta  acting  as 
a plug  in  the  vagina ; or  the  slighter  evil  of 
after-pains  from  retained  coagula.  This  prac- 
tice is  not  open  to  the  charge  of  rashness,  for 
traction  on  the  cord  should  never  be  so  forci- 
ble as  to  endanger  its  rupture.  If  there  be 
resistance,  the  cause  must  be  discovered  and 
the  obstacles  removed.  Force  can  never  be 
necessary  and  must  be  injurious. 

In  twin  cases  the  only  modification  in  our 
practice  is  to  tie  the  cord  of  the  first  child,  in 
order  to  guard  against  the  danger  of  loss  of 
blood  to  the  second,  which  would  occur,  if 
this  were  neglected,  and  if  the  vessels  of  the 
two  portions  of  placenta  anastomosed,  which, 
however,  very  rarely  occurs. 

As  the  treatment  of  the  placenta  in  abor- 
tion is  treated  in  the  article  Abortion,  and 
the  subject  of  placenta  presentations  falls  un- 
der the  article  Parturition,  we  have  now 
to  pass  to  the  consideration  of  unnatural  deli- 
verance, or  of  those  cases  in  which  the  assist- 
ance of  art  is  necessary  for  its  safe  completion, 
either  from  lapse  of  time,  haemorrhage,  con- 
vulsions, or  any  other  cause. 

UNNATURAL  DELIVERANCE. 

Very  different  opinions  have  been  given  by 
different  authors  as  to  the  time  we  should 
allow  to  pass  over  after  the  birth  of  the  child, 
before  employing  manual  interference  for  the 
removal  of  the  placenta.  Dr.  Blundell  says, 
“ wait  half  an  hour,  no  particular  symptom 
forbidding Dr.  Merriman,  one  hour ; Dr. 
Ramsbotham,  one  hour  and  a half ; Drs.  Den- 
man and  William  Hunter  four  hours.  The 
best  rule  of  practice,  however  is  derived 
partly  from  time,  from  the  amount  of  uterine 
contraction,  the  situation  of  the  placenta,  and 
the  presence  of  haemorrhage.  We  feel  con- 
vinced that  half  an  hour  is  quite  long  enough 
to  wait,  unless  the  detention  arises  from  an 
exhausted  state  of  the  patient,  in  which  case 
if  no  dangerous  symptom  be  present  it  is  bet- 
ter to  admit  further  delay  in  order  to  restore 
her  energies,  and  allow  the  uterus  to  regain 
sufficient  power  to  expel  the  placenta  natu- 
rally. Supposing  then  that  under  any  other 
circumstances  this  period  has  passed  over,  it  is 
necessary  to  discover  the  cause  of  the  reten- 
tion. The  most  frequent  are  inertia,  or  atony 
of  the  uterus  ; its  irregular  or  spasmodic  con- 
traction ; and  morbid  adhesion  between  the 
opposed  surfaces  of  the  placenta  and  uterus. 
Besides  these,  Desormeaux,  Dubois,  Duges, 
Velpeau,  and  other  French  writers  give  ex- 
cessive size  of  the  placenta,  weakness  of  the 
cord,  and  anteversion  of  the  uterus. 

It  is  very  rarely  that  the  placenta  is  of  such 
a size  as  to  lead  to  its  retention,  and  though 
there  are  occasional  exceptions,  the  enlarge- 
ment is  more  apparent  than  real,  depending 
upon  the  coagulation  of  a quantity  of  blood, 


either  infiltrated  into  its  substance,  or  effused 
upon  and  adhering  to  its  maternal  surface. 
Any  difficulty  from  this  source  may  be  readily 
overcome  either  by  bringing  down  the  pla- 
centa edgeways,  or  by  piercing  its  substance 
with  the  fingers,  and  removing  any  clots  which 
may  be  present. 

Rupture  of  the  cord,  as  a cause  of  reten- 
tion, is  scarcely  worth  notice. 

The  falling  of  the  uterus  forwards,  or  to 
one  side,  may  obstruct  the  removal  of  the 
placenta  from  the  uterine  cavity  by  means  of 
traction  on  the  cord,  for  if  it  be  not  drawn  in 
a direction  from  the  fundus  to  the  os  uteri, 
the  placenta,  though  lying  loose,  is  immova- 
ble. This  however  is  remedied  by  passing 
the  fingers  of  one  hand  deeply  into  the  va- 
gina to  form  a fulcrum  for  the  cord,  or  by  al- 
tering the  position  of  the  female. 

We  have  now  to  consider  retention  of  the 
placenta  as  consequent  upon,  1,  inertia,  or 
atony  of  the  uterus  ; 2,  irregular  contraction  ; 
and  3,  morbid  adhesion,  either  of  which  states 
may  be  simple  or  combined  with  each  other  ; 
and  may  or  may  not  be  accompanied  by  hae- 
morrhage, according  as  the  placenta  is  or  is 
not  separated. 

I.  Retention  of  the  placenta,  from  inertia  or 
atony  of  the  uterus,  occurs  in  weak  delicate 
women  of  lax  fibre,  in  those  who  have  been 
exhausted  by  haemorrhage  before  the  birth  of 
the  child,  or  where  the  powers  of  the  uterus 
have  been  completely  worn  out  by  the  long 
continuance  of  labor,  and  in  women  who 
have  borne  a great  many  children.  It  is  also 
frequent  where  the  expulsion  of  the  child  has 
been  too  rapid,  or  the  uterus  has  been  so  sud- 
denly emptied  by  some  officious  praetitioher 
that  it  is  left  without  stimulus  to  contract,  and 
remains  in  a torpid  and  relaxed  condition. 

The  placenta  being  retained,  we  know  in- 
ertia to  be  the  cause,  if  the  usual  secondary 
pains  be  absent,  if  the  uterus  is  larger  and 
softer  than  natural,  not  contracting  on  pres- 
sure, the  placenta  out  of  reach  of  the  finger, 
and  the  vessels  of  the  cord  are  soft  and  flabby, 
instead  of  being  turgid  with  blood,  as  they  are 
when  the  placenta  is  compressed  by  the  con- 
tracting uterus.  Haemorrhage  may  or  may 
not  be  present.  If  so,  it  proves  that  more  or 
less  of  the  placenta  has  been  separated,  and 
in  the  generality  of  cases  the  amount  of  the 
haemorrhage  is  a guide  to  the  extent  of  the 
separation. 

The  treatment  will  depend  upon  the  pre- 
sence or  absence  of  haemorrhage.  If  there 
be  no  external  flow  of  blood,  and  no  faintness 
or  other  sign  of  internal  effusion,  and  the  pa- 
tient be  much  exhausted,  it  is  well  to  wait  a 
short  time  to  allow  the  system  to  rally,  and 
the  uterus  to  regain  its  contractility,  merely 
employing  slight  friction  on  the  hypogastric 
region,  and  making  an  occasional  grasping 
pressure  on  the  uterus  ; a dose  of  ergot  should 
also  be  given.  Traction  of  the  cord  is  highly 
dangerous,  as  the  cord,  and  some  portion  of 
the  membranes  may  come  away  leaving  the 
placenta ; or  the  latter  is  separated,  producing 
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immediate  haemorrhage ; or  if  it  remain  at- 
tached to  the  flabby  uterine  walls,  they  are 
drawn  downwards  with  the  placenta,  and  in- 
version of  the  uterus  is  thereby  produced. 
The  object  is  not  so  much  to  remove  the  pla- 
centa as  to  obtain  a full  and  permanent  con- 
traction of  the  uterus,  for  in  no  other  way  can 
the  safety  of  the  patient  be  secured  than  by 
thus  effecting  closure  of  the  vessels  whose 
mouths  have  been  opened  by  the  separation 
of  the  placenta.  In  the  majority  of  cases  the 
friction  recommended  above,  with  a dose  or 
two  of  ergot,  and  a little  stimulation  of  the 
cervix  uteri  by  the  fingers  will  effect  this. 
The  latter  means,  I think,  has  scarcely  at- 
tracted so  much  attention  as  it  merits,  for  as 
irritation  of  the  sphincters  of  the  rectum  and 
bladder,  and  of  the  orifices  of  the  excretory 
ducts,  stimulates  these  several  organs  to  ex- 
pulsatory  action,  so  it  would  appear  that  irri- 
tation of  the  cervix  uteri  is  calculated  to  ex- 
cite contraction  of  the  whole  organ.  Putting 
aside  any  analogy  which  may  be  drawn  be- 
tween the  cervix  uteri  and  the  sphincters  of 
the  hollow  organs,  from  the  presence  of  a cir- 
cular band  of  muscular  fibres,  we  find  that  the 
cervix  is  more  largely  supplied  with  nerves 
than  is  any  other  part  of  the  uterus,  and  in 
common  with  the  sphincters  of  the  rectum 
and  bladder  is  supplied  by  the  hypogastric 
nerve.  Whether  we  strengthen  our  argu- 
ment by  the  reflex  doctrine  or  not,  the  prac- 
tical fact  is  unquestionable,  that  gentle  irrita- 
tion of  the  cervix  by  the  finger,  is  a very  effi- 
cient means  of  inducing  and  maintaining  ute- 
rine contraction. 

When  haemorrhage  is  going  on,  we  are  not 
inclined  to  waste  much  time  in  cold  abdominal 
effusion,  or  the  injection  of  cold  water  or  vine- 
gar and  water  into  the  uterus,  as  recommended 
by  many  authorities,  but  at  once  proceed  to 
remove  the  placenta  by  the  introduction  of 
the  hand.  The  arm  being  bared  and  anointed, 
the  hand  is  to  be  brought  into  the  form  of  a 
cone,  and  guided  by  the  cord,  to  be  passed 
gently  into  the  uterus.  This  if  carefully  done, 
causes  very  little  pain  to  the  patient,  as  the 
uterus  itself  and  all  the  external  parts  are 
greatly  relaxed.  If  the  placenta  be  com- 
pletely thrown  off  from  its  attachment,  it  is 
to  be  grasped  by  the  hand,  and  by  moving  it 
about  a little,  the  uterus  will  be  stimulated  to 
contraction,  and  the  hand  with  the  placenta 
expelled  together.  If  the  separation  is  only 
partial,  the  fingers  must  be  passed  between 
the  uterine  and  placental  surfaces,  and  when 
the  mass  is  entirely  separated,  it  may  be  re- 
moved as  before.  Great  assistance  is  gained 
by  steadying  and  grasping  the  uterine  tumour 
with  the  disengaged  hand  placed  upon  the 
abdomen.  It  is  very  rarely  that  these  means 
fail,  and  then  only  when  the  powers  of  the 
patient  have  been  extremely  depressed,  but 
there  are  two  cautions  to  be  borne  in  mind 
whenever  we  endeavour  to  excite  uterine  con- 
traction by  friction  and  pressure  on  the  hypo- 
gastric region.  In  the  first  place,  if  the  ute- 
rus be  in  a state  of  flabby  relaxation,  direct 


pressure  downwards  made  upon  the  fundus  is 
especially  calculated  to  produce  inversion  of 
the  organ,  and  is  proved  to  have  done  so  in  a 
case  recorded  by  Dr.  Doherty  of  the  Dublin 
Lying-in- Hospital.  Again,  friction  or  pres- 
sure applied  just  above  the  pubis,  supposing 
the  patient  to  remain  on  her  side,  induces  not 
the  general  contraction  which  we  desire,  but 
an  irregular  and  spasmodic  contraction  which 
greatly  increases  the  difficulty  of  the  case. 
To  avoid  this,  the  relaxed  uterus  must  be 
raised  from  the  side  to  which  it  has  fallen,  or 
the  female  be  placed  on  her  back,  when  on 
grasping  the  fundus  it  is  felt  to  contract,  and 
then  by  directing  gentle  kneading  pressure  in 
the  axis  of  the  brim,  the  placenta  will  in  the 
great  majority  of  cases,  readily  pass  into  the 
vagina. 

When  called  to  a case  where  the  haemor- 
rhage has  been  profuse,  and  all  uterine  con- 
tractility is  lost,  we  must  regulate  our  treat- 
ment according  to  the  continuance  of  the  hae- 
morrhage, for  if  it  have  ceased  for  a time,  it 
would  be  absurd  to  open  more  bleeding  ves- 
sels by  completing  the  separation  of  the  pla- 
centa, and  empty  the  uterus,  leaving  it  in  a 
flabby  relaxed  condition.  The  first  question 
therefore  is,  with  regard  to  the  propriety  of 
stimulants,  which  must  be  freely  exhibited 
when  there  is  any  immediate  danger  of  sink- 
ing, remembering,  however,  that  the  depressed 
state  of  vascular  action,  of  which  syncope  is 
the  most  alarming  evidence,  is  a condition  in 
which  the  blood  very  readily  coagulates  and 
fills  up  the  orifices  of  the  bleeding  vessels. 
Unless,  therefore,  some  alarming  symptom  be 
present,  it  would  be  dangerous  to  stimulate 
the  circulating  system  to  detach  the  clots, 
which,  in  the  absence  of  uterine  contraction, 
are  the  sole  barriers  between  the  patient  and 
death.  But  if  the  surface  of  the  body  is 
clammy  and  cold,  the  face  and  lips  blanched 
and  ghastly,  the  pulse  very  rapid,  intermitting, 
or  imperceptible,  the  breath  cold,  or  there  is 
vomiting,  sighing,  jactitation,  or  amaurosis, 
hot  brandy  and  water  must  be  freely  adminis- 
tered until  the  body  becomes  warmer,  the 
pulse  rises,  and  the  lips  become  more  florid. 
Any  quantity,  however  large,  may  be  given 
until  these  effects  are  attained.  Manual  in- 
terference must  be  regulated  by  the  persist- 
ence of  haemorrhage.  If  it  have  ceased  in  a 
case  of  alarming  collapse,  we  must  trust  to 
stimulants,  ergot,  and  the  application  of  cold, 
for  if  the  clots  be  disturbed,  a fresh  gush  of 
blood  takes  place,  and  the  patient  dies  ; but 
if  the  flooding  continue  either  by  gushes, 
clots,  or  draining,  in  addition  to  the  means 
just  mentioned,  one  hand  should  be  passed 
into  the  uterus  and  stimulate  its  parietes,  or, 
as  Gooch  recommends,  compress  the  bleeding 
vessels  with  the  knuckles,  while  the  other 
hand  grasps  the  uterine  tumour  from  without. 
The  aorta  may  be  readily  compressed,  and 
some  cases  have  been  recently  published  in 
the  French  journals,  proving  that  it  is  a 
means  of  considerable  value  in  restraining  the 
flooding  for  a time. 
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The  placenta  being  removed,  and  uterine 
contraction  induced,  the  patient  must  be  most 
carefully  watched,  and  pressure  kept  up  on 
the  abdomen  at  first  by  the  hand,  and  after- 
wards by  compress  and  bandage,  as  there  is 
every  reason  to  fear  a new  relaxation  of  the 
organ,  with  further  flooding.  The  placenta 
must  be  carefully  examined  to  see  that  it  has 
all  come  away,  for  if  any  portion  be  left, 
though  the  uterus  may  contract  powerfully, 
still,  as  it  is  prevented  by  its  contents  from 
thoroughly  closing  its  cavity,  haemorrhage 
may  go  on.  After  perfect  expulsion,  also  a 
trickling  of  blood  may  continue,  from  the 
presence  of  coagula,  which  operate  in  the 
same  manner.  The  treatment  in  either  case 
is  simple.  If  any  considerable  portion  of  pla- 
centa remain,  the  hand  must  be  introduced 
for  its  removal,  but  one  or  two  fingers  will 
generally  suffice  in  case  of  coagula,  as  the 
irritation  of  the  cervix,  and  motion  of  the 
clots  excites  the  uterus  to  contract,  empty  it- 
self and  thereby  prevent  further  effusion.  In 
some  cases  we  can  only  succeed  in  inducing 
temporary  contraction,  relaxation  obstinately 
recurring,  with  fresh  haemorrhage  and  in- 
creased danger.  Dr.  Rigby  states  that  no- 
thing so  certainly  produces  permanent  con- 
traction, under  these  circumstances,  as  the  ap- 
plication of  the  child  to  the  mother’s  breast, 
and  as  there  can  be  no  harm  in  the  applica- 
tion, it  should  not  be  neglected. 

In  all  these  varieties  of  cases  we  must  most 
carefully  guard  against  the  occurrence  of  in- 
ternal hapmorrhage,  by  keeping  up  an  effective 
pressure  upon  the  uterus.  The  patient  must 
also  be  kept  a considerable  time  in  the  hori- 
zontal posture,  to  maintain  the  cerebral  circu- 
lation, and  obviate  the  tendency  to  syncope. 
After  a time  a dose  of  opium  may  be  given  to 
allay  irritability,  with  stimulants,  according  to 
circumstances.  The  room  must  be  darkened 
and  well  ventilated,  the  patient  being  kept 
for  a short  time  on  milk  diet  with  a little  wine, 
and  afterwards  allowed  wine  with  jellies,  and 
quinine  with  aromatics.  The  symptoms  we 
may  have  to  treat  are  cephalalgia,  meteorism, 
tinnitus  aurium,  perspirations,  faintings,  oede- 
ma, and  hectic.  They  all  depend  on  the  state 
of  anaemia,  and  therefore  can  only  be  perma- 
nently removed  by  time,  nutritious  diet,  and 
tonics,  but  they  may  be  all  palliated  for  a 
time  by  simple  means.  I have  found  the 
peculiar  throbbing  headach,  so  common  in 
these  cases,  best  relieved  by  the  following 
lotion  applied  over  the  forehead  several  times 
daily.  It  rarely  remains  on  more  than  ten 
minutes  without  affording  marked  relief : 
ljL  Sodii  chloridi  3iii  ; liquoris  ammoniae  Ji ; 
spiritus  camphorae  3ii  ; aquae  fontis  3*x  ; 
Solve,  et  misce.  The  meteorism  is  generally 
relieved  by  an  enema  of  turpentine,  or  assa- 
faetida ; the  perspirations  and  faintishness  by 
ammonia  effervescing  with  lemon-juice,  with 
or  without  a small  quantity  of  tincture  of  hen- 
bane. Quinine  will  generally  be  required, 
especially  where  there  are  febrile  remissions, 
and  a moderate  dose  of  opium  may  be  given 


at  night.  Where  the  oedema  persists,  after 
the  disappearance  of  other  symptoms,  it  will 
soon  yield  to  small  doses  of  digitalis,  in  com- 
bination with  the  muriated  tincture  of  iron. 

II.  Retention,  from  irregular  contraction  of 
the  muscular  fibres  of  the  uterus  (placenta  cha- 
tonne,  enchatonne,  enkyste  of  the  French  wri- 
ters ; hemie  de  Parriere-faix  of  Solingen)  is  most 
frequently  observed  in  labours  which  occur 
two  or  three  weeks  before  the  usual  period ; in 
women  of  great  nervous  excitability  ; in  cases 
where  the  uterus  has  been  very  rapidly  emp- 
tied, and  the  removal  of  the  placenta  has 
been  early  attempted  by  rude  pulling  at  the 
funis.  Under  any  of  these  circumstances 
the  uterine  contraction,  instead  of  regularly 
progressing  from  the  fundus  downwards,  takes 
place  irregularly,  some  of  the  fibres  remain 
relaxed,  or  less  contracted  than  others.  This 
condition  was  first  noticed  by  Ambrose  Pare 
and  Guillemeau,  afterwards  by  Mauriceau 
and  most  other  writers  on  midwifery.  Levret 
says  that  the  parts  of  the  uterus  to  which  the 
placenta  is  attached,  remain  in  a state  of  in- 
ertness, while  all  other  parts  of  the  organ  con- 
tract with  more  or  less  force.  Baudelocque 
supposed  that  the  band  of  fibres  forming  the 
os  uteri  internum  are  more  stretched  during 
labor  than  any  other  part,  and  are  therefore 
more  disposed  to  contract.  Leroux  and  Koch 
considered  that  the  surface  of  the  uterus  is 
abraded  in  some  points,  the  nervous  fibrils 
exposed,  and  being  more  strongly  irritated  at 
these  points  than  at  others,  excite  irregular 
contraction. 

When  the  fibres  of  the  body  of  the  uterus 
alone  act,  those  of  the  fundus  and  cervix  re- 
maining uncontracted,  we  have  what  is  called 
the  hour-glass  contraction,  but  this  is  much 
less  frequently  met  with  in  practice  than  one 
would  be  led  to  suppose  from  the  writings  of 
some  authors.  The  fact  is,  there  is  no  part 
of  the  uterus  where  we  may  not  meet  with 
the  constriction  which  divides  the  cavity  of 
the  uterus  into  two  pouches.  It  is  very  rarely 
that  there  are  more  than  two,  but  Velpeau 
says,  that  in  one  case  he  found  three,  and  in 
another  five.  Under  any  of  these  conditions 
the  placenta  is  wholly  or  partially  behind  the 
constricted  portion,  and  is  thus  prevented 
from  descending.  When  part  is  in  the  upper 
and  part  in  the  lower  chamber,  the  mark  of 
the  constricted  portion  is  very  evident  on  the 
placenta  after  its  expulsion. 

The  signs  of  this  state  are  powerful  after- 
pains,  w'ith  turgidity  of  the  vessels  of  the 
cord,  while  the  placenta  remains  beyond  the 
reach  of  the  finger.  The  uterus  is  felt  hard, 
and  of  some  volume,  through  the  abdomen, 
and  may  sometimes  be  felt  clearly  divided  into 
two  portions.  If  any  separation  of  the  pla- 
centa has  taken  place,  there  will  be  haemor- 
rhage, which  is  usually  observed,  though  not 
often  to  great  extent.  On  passing  the  hand 
into  the  uterus,  the  nature  of  the  case  is  at 
once  made  evident  by  the  presence  of  the 
constriction. 

The  difficulty  of  the  case  will  vary  with 
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the  intensity  of  the  spasm,  the  amount  of 
haemorrhage,  and  the  existence  of  morbid  ad- 
hesion of  the  placenta  to  the  uterus.  If  there 
be  no  haemorrhage,  four  hours  is  not  too  long 
to  desist  from  manual  interference,  keeping 
the  patient  perfectly  quiet,  and  endeavouring 
to  calm  her  feelings.  An  opiate  enema,  or  a 
dose  of  laudanum  may  be  given  sufficiently 
large  to  allay  irritability,  but  not  so  great  as 
to  lead  to  a danger  of  inertness  of  the  uterus. 
Bleeding  has  been  recommended,  but  should 
only  be  regarded  as  an  exceptional  practice, 
as  we  cannot  foresee  the  amount  of  haemor- 
rhage which  will  take  place  from  the  uterus. 
Warm  fomentations,  or  a large  poultice  of 
bran  and  hot  water  are  often  useful.  Under 
this  treatment  the  spasm  will  occasionally  re- 
lax and  the  placenta  readily  come  away.  If 
not,  the  opiate  may  be  repeated,  the  introduc- 
tion of  the  hand  being  employed  only  as  a 
last  resource,  on  account  of  haemorrhage,  con- 
vulsions, or  considerable  lapse  of  time.  The 
observation  of  Meckel  is  repeatedly  borne  out, 
that  repose  frequently  suffices  to  complete 
what  the  hand  of  the  accoucheur  had  in  vain 
endeavoured  to  effect.  Four  hours,  however, 
is  perhaps  the  limit  of  delay,  as  there  is  a pos- 
sibility that  the  uterus  may  undergo  such  a 
degree  of  contraction,  as  to  prevent  the  intro- 
duction of  the  hand,  and  lead  to  the  necessity 
of  full  opiates.  When  we  have  determined  to 
remove  the  placenta,  the  hand  is  to  be  intro- 
duced as  before  till  it  arrives  at  the  con- 
striction, through  which  one  finger  is  to  be 
gently  insinuated,  then  another,  another,  and 
lastly  the  whole  hand.  The  placenta  is  then 
to  be  separated,  when,  in  all  probability,  the 
uterus  will  contract  strongly,  and  expel  it 
with  the  hand.  It  is  well  to  withdraw  the 
hand  very  gradually,  to  ensure  a general  con- 
traction of  the  uterus,  and,  if  necessary,  the 
broad  part  of  the  hand  may  be  retained  a 
short  time  at  the  point  of  principal  contrac- 
tion till  the  other  portions  act. 

Where  the  neck  of  the  uterus  is  the  seat  of 
spasm,  and  is  contracted  forcibly  around  the 
placenta,  part  of  which  is  in  the  vagina,  a 
little  cautious  dilatation  of  the  os  uteri  will 
remove  all  difficulty. 

III.  Retention  from  morbid  adhesioti  between 
the  placenta  and  uterus. 

This  adhesion  may  be  total  or  partial,  slight 
or  intimate  ; sometimes  there  is  no  great 
difficulty  in  separating  the  opposed  surfaces, 
at  others  the  tissues  are  so  confounded  toge- 
ther that  it  is  impossible  to  distinguish  them, 
or  effect  separation  without  abrasion  of  the 
uterus.  Sometimes  the  adhesion  is  in  one 
circumscribed  spot,  at  others  around  the  whole 
circumference,  while  in  another  class  the  bor- 
ders are  free,  several  points  of  the  middle 
portion  firmly  adhering.  The  rarest  case  of 
all  is  where  the  adhesion  is  total. 

The  nature  of  these  adhesions  is  by  no 
means  clearly  understood  ; the  older  writers 
attributing  them  to  scirrhosities  of  the  uterus 
or  placenta,  while  many  more  recent  authors 
believe  they  arc  owing  to  the  effusion  of  co- 


agulable  lymph  from  the  lining  membrane  of 
the  uterus  under  inflammatory  action.  There 
are  objections  to  both  assumptions,  for  the 
placenta  is  frequently  found  to  have  under- 
gone more  or  less  scirrhous  degeneration,  to 
be  indurated  or  softened,  and  to  contain  cal- 
careous or  osseous  granules,  or  scrofulous  tu- 
bercles, where  not  the  slightest  morbid  adhe- 
sion has  existed.  Velpeau  also  states  that  he 
has  never  heard  of  a case  of  morbid  adhesion 
where  the  uterus  was  scirrhous,  and  that  it  is 
well  known  the  placenta  contracts  a less  inti- 
mate union  with  fibrous  tumours  upon  which 
it  has  been  developed,  than  with  the  uterus 
itself.  Inflammation  may  probably  be  a cause 
in  certain  cases,  as  when,  after  some  injury,  a 
pain  is  felt  in  a part  of  the  uterus  corre- 
sponding to  the  spot  at  which  the  placenta  is 
afterwards  found  attached.  But  sometimes 
such  a pain  is  observed  through  a great  por- 
tion of  the  term  of  pregnancy,  where  no  ad- 
hesion follows,  and  it  is  very  common  to  meet 
with  adhesion  where  there  have  been  no  such 
symptoms.  And,  further,  we  know  that  in- 
flammation of  mucous  membranes  very  rarely 
leads  to  the  effusion  of  lymph  and  adhesion 
of  their  surfaces  to  each  other,  or  to  bodies 
with  which  they  may  be  in  contact.  Careful 
anatomical  observation  is  still  required  to 
settle  this  question. 

The  signs  of  this  condition  are  continuance 
of  uterine  contraction,  without  descent  of  the 
placenta ; and,  on  passing  the  hand  into  the 
uterus,  we  find  that  the  retention  is  not  owing 
to  irregular  contraction,  but  that  the  placenta 
is  adherent  and  probably  indurated.  There 
is  usually  more  or  less  haemorrhage,  as  it  is  a 
rare  case  to  meet  with  such  total  adhesion 
that  no  separation  has  taken  place.  The 
uterus,  in  most  cases,  is  pretty  firmly  con- 
tracted, on  account  of  the  efforts  it  has  made 
to  expel  the  placenta  ; but  it  is  sometimes  in 
a state  of  inertia,  and  at  others  there  is  irre- 
gular contraction. 

Two  very  different  modes  of  practice  have 
been  recommended  by  accoucheurs,  in  the 
treatment  of  cases  of  morbid  adhesion  of  the 
placenta ; one  class  of  practitioners  leaving 
the  patient  to  the  unassisted  efforts  of  nature, 
the  other  most  earnestly  enforcing  immediate 
separation  by  the  hand. 

The  principal  arguments  in  favour  of  the 
former  view  are,  that  the  placenta  may  re- 
main an  indefinite  time  without  injury  to  the 
mother  ; and  that  the  dangers  of  removing  it 
are  so  great  as  to  render  the  practice  unjusti- 
fiable. Thus,  Dr.  Denman  relates  a case 
where  a placenta  was  expelled  evidently  just 
separated,  which  had  been  retained  fifteen 
days,  yet  there  were  very  slight  traces  of 
putrefaction.  The  late  Dr.  Young,  of  Edin- 
burgh, is  said  to  have  met  with  a case  in 
which  the  placenta  never  came  away,  yet  the 
woman  recovered.  Naegele  also  has  brought 
forward  cases  to  prove  that  the  whole,  or  a 
considerable  portion,  of  the  placenta  may  be 
retained  in  the  uterus,  without  any  dangerous 
consequences  to  the  mother ; and  Dr.  Salo- 


870 


DELIVERANCE. 


inon,  of  Leyden,  argues,  from  a case  of  his 
own,  that  where  the  uterus  contracts  so  firmly 
as  to  exclude  the  access  of  air,  putrefaction 
and  all  dangerous  symptoms  are  obviated. 
Dr.  Villeneuve,  of  Marseilles,  has  collected 
eight  cases,  including  those  of  Naegele,  in 
which  it  was  found  impossible  to  remove  the 
whole  of  the  placenta  by  the  hand.  In  two 
the  adhesion  was  complete,  the  placenta  not 
being  at  all  separated  from  the  uterus ; in 
none  of  the  cases  was  any  portion  of  the  pla- 
centa expelled  with  the  lochia.  In  the  two 
where  the  adhesion  was  general,  the  haemor- 
rhage was  very  trifling,  the  lochial  discharge 
scanty,  and  there  was  no  constitutional  dis- 
turbance. Dr.  Rigby  also  relates  a case  where 
at  least  one  third  of  the  placenta  was  left 
behind,  yet  “ there  was  no  foetor  of  the  lochia, 
which  throughout  were  sparing : it  was  also 
ascertained,  beyond  all  doubt,  that  no  solid 
substance  had  passed  1.”  Cases  of  abortion 
have  been  occasionally  observed,  the  foetus 
coming  away,  the  placenta  and  membranes 
being  retained,  no  trace  of  them  being  after- 
wards observed  ; yet  the  catamenia  have  re- 
turned, and  the  patient  borne  other  children 
without  any  peculiar  circumstance.  Desor- 
meaux  gives  a case  of  this  kind,  where  the 
placenta  of  an  abortion  came  away  with  that 
of  a subsequent  conception  a year  afterwards. 
Then,  as  to  the  danger  of  attempts  at  removal, 
Smellie  records  two  cases,  in  one  of  which  he 
brought  away  the  adherent  placenta,  but  the 
woman  died  of  haemorrhage  ; in  the  second, 
he  left  the  adhering  portions,  and  the  woman 
recovered.  M.  de  Saint-Amand  gives  a case 
where  death  ensued  from  gangrenous  inflam- 
mation of  the  uterus,  following  long-continued 
endeavours  at  separation.  Roederer  also  speaks 
of  a woman  who  died  of  haemorrhage,  after 
forcible  deliverance,  where  the  internal  sur- 
face of  the  uterus  was  broken  up,  and  the 
fleshy  fibres  exposed  to  a great  extent.  Hal- 
ler and  Sandifort  mention  similar  circum- 
stances. 

Some  of  these  cases  prove  incontestibly 
that  the  placenta  may  be  absorbed  without 
evil  consequences  to  the  mother  ; but  when 
it  is  argued  from  them  that  artificial  separation 
of  an  adherent  placenta  is  both  dangerous  and 
useless, — dangerous,  because  the  uterus  may 
be  injured,  and  useless,  because  the  adhering 
portions  will  be  absorbed  without  augmenting 
the  danger  of  the  case, — they  are  forced  to  a 
construction  they  will  by  no  means  bear  : for 
one  of  the  cases  cited  by  Dr.  Villeneuve  died 
with  putrid  discharge  and  typhoid  symptoms  ; 
and  four  others  suffered  from  considerable 
constitutional  disturbance  and  uterine  inflam- 
mation. In  one  of  Naegele’s  cases,  where 
about  a third  of  the  placenta  was  left,  intense 
fever  and  violent  cephalalgia  followed  ; and,  in 
a case  of  Salomon’s,  though  the  person  ulti- 
mately recovered,  there  was  low  fever,  abdo- 
minal pain,  abundant  perspirations,  fetid  lochia, 
vomiting,  tympanitis,  and  emaciation.  The 

1 Medical  Gazette,  vol.  xiv.  p.  333. 


danger  of  leaving  retained  placentae  in  the 
uterus  is  strongly  exemplified  in  the  reports 
of  Dr.  Lee,  published  in  the  twenty-fourth 
volume  of  the  Medical  Gazette  : for,  of  twenty 
cases,  seven  were  fatal ; and,  in  the  other 
thirteen,  more  or  less  difficulty  or  danger 
ensued  from  portions  or  the  entire  mass  of 
the  placenta  being  left  beyond  the  usual  pe- 
riod. Burns  relates  a fatal  case  where  the 
surface  morbidly  adherent  was  not  larger  than 
a shilling.  There  is  a case  in  Rust’s  Maga- 
zine for  1831,  which,  while  it  tends  to  prove 
the  possibility  of  absorption  of  the  placenta, 
also  shows  the  danger  accruing  to  the  mother 
during  the  process.  The  adhesion  of  the  pla- 
centa was  so  perfect  that  it  was  found  impos- 
sible to  detach  it,  and  it  was  therefore  left. 
Severe  fever  followed  by  an  eruption  of  pem- 
phigas  over  the  body,  extreme  weakness,  fre- 
quent faintings,  scarcely  perceptible  pulse, 
cold  shiverings  alternating  with  flushings,  and 
great  foetor  of  the  breath.  The  patient  was  in 
an  almost  comatose  state,  the  lochia  sparing 
and  exceedingly  loathsome.  She  remained  in 
this  state  about  a fortnight,  and  then  began 
to  recover.  The  catamenia  re-appeared  ten 
weeks  after  delivery  ; but  neither  in  them  nor 
in  the  lochia  was  there  the  slightest  percepti- 
ble trace  of  placenta,  and  the  uterus  regained 
its  normal  size  and  form. 

Madame  Boivin  is  of  opinion,  that  the  first 
case  of  Naegele  is  open  to  suspicion,  as  the 
female  was  not  attended  by  himself,  and  he 
was  only  informed  of  it  by  a midwife  ; andshe 
further  believes  that  his  other  cases,  and  that 
of  Dr.  Salomon,  were  merely  instances  similar 
to  some  she  has  herself  recorded,  of  abnormal 
conformation  of  the  placenta,  in  which  the 
office  of  this  mass  is  performed  by  mere  vas- 
cular ramifications.  But  Salomon  distinctly 
states,  that,  in  his  case,  the  placenta  wras  felt 
in  the  uterus,  and  two  small  pieces  were 
removed.  If  we  admit,  therefore,  the  presence 
of  the  placenta,  absorption  is  the  only  suppo- 
sition on  which  its  removal  can  be  accounted 
for : as  the  lochia  have  been  sparing,  the  uterus 
has  regained  its  original  size  ; and  the  notion 
of  rupture  of  the  uterus  and  escape  of  the 
placenta  into  the  abdominal  cavity  cannot,  be 
reconciled  W'ith  the  symptoms  observed  in  any 
of  the  cases.  Besides,  absorption  of  the  pla- 
centa is  not  without  analogy  in  the  animal 
kingdom  : for  Bartholinus 1 says,  he  has  pre- 
served in  his  museum  a great  part  of  the  body 
of  a calf,  found  in  the  uterus  of  a cow,  in 
whom  the  signs  of  pregnancy  had  disappeared 
before  the  termination  of  the  usual  period  of 
gestation,  and  many  of  the  soft  parts  of  the 
calf  had  been  absorbed.  Huzard  2 also  quotes 
some  very  remarkable  cases  of  this  kind, 
where  cows  were  killed,  and  their  uteri  con- 
tained only  the  bones  of  calves,  all  the  soft 
parts  having  been  absorbed.  Carus  says,  he 
has  seen  a similar  case  of  absorption  of  the 
soft  parts  of  a foetal  sheep,  preserved  in  the 

1 De  Insolitis  Partus  Humani  Viis,  cap.  v.  p.  37. 

2 Memoires  de  l’Institut  National  des  Sciences  et 
Arts,  t.  ii. 
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Museum  of  Natural  History  in  the  Veterinary 
School  of  Jena.  Jager  has  recorded  a case 
in  Meckel’s  Archives,  of  absorption  of  parts  of 
the  foetus  in  the  uterus  of  a hind.  The  em- 
bryo was  denuded  of  all  the  soft  parts,  and 
swimming  in  the  liquor  amnii. 

Sufficient  evidence  has  been  adduced  to 
prove,  that  the  placenta  may  remain  a consi- 
derable time  in  the  uterus  without  injury  to 
the  female  ; but  such  cases  are  extremely 
few  when  compared  with  the  very  general 
opinions  of  practical  writers,  that  she  is  ex- 
posed to  the  danger  of  haemorrhage  and  the 
severe  form  of  adynamic  fever  which  has  been 
observed  to  follow  the  injection  of  putrid  sub- 
stances into  the  veins.  Indeed,  if  the  placenta 
putrefy,  we  can  scarcely  expect  any  other 
result : for  the  putrid  sanies,  which  is  formed 
during  the  decomposition,  cannot  be  supposed 
to  remain  in  contact  with  the  surface  of  the 
uterus  without  passing  into  the  veins  of  the 
organ  by  imbibition  or  absorption.  We  have 
never  met  with  any  accoucheur  of  much 
experience  who  has  not  witnessed  some  of 
the  evil  effects  arising  from  a prolonged  re- 
tention of  the  placenta  in  the  uterus,  and 
therefore  regard  those  cases  brought  forward 
in  support  of  the  opposite  side  of  the  question 
as  exceptions  to  the  general  rule  ; and  when 
it  is  argued  that  great  injury  is  done  in  the 
endeavours  at  removal,  we  believe  that  this  is 
owing  to  some  want  of  skill  or  tenderness  on 
the  part  of  the  accoucheur. 

Our  interference,  then,  is  regulated  by  the 
time  which  has  elapsed  since  the  birth  of  the 
child  and  the  amount  of  haemorrhage,  on  the 
general  principles  before  stated.  Having  de- 
termined to  remove  the  placenta,  the  hand  is 
to  be  introduced  into  the  uterus,  in  the  man- 
ner just  described,  in  order  to  effect  the  sepa- 
ration. If  it  be  partially  detached,  it  is  better 
to  find  the  loosened  edge,  and  cautiously  pass 
the  fingers  backwards  and  forwards  between 
this  and  the  internal  surface  of  the  uterus, 
until  the  separation  is  complete.  Dr.  Hamil- 
ton advises  us  to  grasp  the  placenta  by  its 
foetal  surface,  and  separate  it  by  squeezing  the 
circumference  towards  the  centre  ; but  this 
method  is  very  liable  to  break  off  those  por- 
tions least  strongly  adherent,  and  it  is  always 
better  to  commence  the  separation  at  one 
border ; but,  if  this  cannot  be  accomplished, 
the  plan  of  Heister  is  preferable  to  the  con- 
tinuance of  efforts  likely  to  injure  the  uterus. 
He  recommends  us  to  pierce  the  placenta  in 
its  centre,  and  separate  it  from  the  uterus  by 
the  same  finger.  The  nails  must,  under  all 
circumstances,  be  closely  pared,  and  every 
precaution  taken  not  to  scratch  or  tear  the 
uterine  membrane.  The  separation  should 
be  made  as  completely  as  possible  ; but  the 
evidence  adduced  on  the  subject  of  placental 
absorption  would  induce  us  to  follow  the  ad- 
vice of  Smellie,  and  rather  leave  a portion, 
than  subject  the  mother  to  violence  in  order 
to  effect  its  removal.  It  is  fortunate,  how- 
ever, that  this  alternative  will  very  rarely  pre- 
sent itself  in  the  practice  of  a skilful  accou- 


cheur. Where  the  uterus  has  contracted  very 
firmly,  it  may  be  necessary  to  give  a dose  of 
opium  before  commencing  our  endeavours  at 
extraction  ; and  when  our  efforts  cause  much 
pain  to  the  patient,  it  might  be  well  to  follow 
the  advice  of  Dr.  Collins, — to  give  small  doses 
of  calomel  and  ipecacuanha  ; and,  if  there  be 
abdominal  tenderness,  to  put  her  into  a warm 
bath.  Where  the  haemorrhage  has  been  very 
copious,  and  the  patient  is  in  a state  of  syn- 
cope, with  a flaccid  uterus,  our  practice  must 
be  guided  by  the  rules  given  when  speaking 
of  a similar  state  under  the  head  of  retention 
from  inertia.  Should  the  pelvis  be  too  small 
to  admit  the  passage  of  the  hand  and  placenta 
together,  the  hand  must  be  first  withdrawn, 
and  the  placenta  brought  down  by  means  of 
the  funis.  The  decidua  is  also  occasionally 
adherent,  but  is  said  to  be  easily  separated. 
If  we  have  been  compelled  to  leave  some 
portion  of  placenta  in  the  uterus,  we  must 
carefully  guard  against  internal  haemorrhage, 
as  Leroux  states  that  the  portion  becoming 
subsequently  detached  has  been  fatal  in  this 
manner,  by  plugging  up  the  os  uteri.  Other 
symptoms  must  be  combated  as  they  arise, 
taking  care,  however,  to  keep  their  cause  in 
view,  and  not  be  led  by  seeming  evidences  of 
acute  inflammatory  action  to  employ  active 
depletory  measures  for  the  removal  of  the 
effects  of  the  admission  of  putrid  matter  into 
the  blood  : effects  which  both  analogy  and 
experience  prove  to  be  augmented  by  any- 
thing which  depresses  the  vital  powers.  Mild 
laxatives  should  be  given  if  necessary ; but,  if 
there  be  abundant  diarrhoea,  it  must  be  check- 
ed by  the  opium  or  poppy  injection.  The 
vomiting  is  most  readily  relieved  by  very 
small  doses  of  ipecacuanha,  a quarter  or  an 
eighth  of  a grain,  repeated  as  occasion  may 
require.  The  diet  should  be  simple  and 
nutritious,  with  a little  wine  ; and,  as  soon  as 
the  stomach  will  bear  it,  quinine  may  be  given. 
Injections  of  a diluted  solution  of  chloride  of 
soda  are  of  service  in  removing  the  feetor  of 
the  discharges.  Decoctions  of  cinchona  and 
camomile-flowers  are  also  highly  spoken  of  as 
injections.  If  the  symptoms  do  not  abate, 
we  are  justified  in  making  fresh  attempts  to 
remove  the  cause  : for,  in  several  of  Dr.  Lee’s 
cases,  by  perseverance  the  os  uteri  was  di- 
lated enough  to  allow  the  passage  of  as  much 
of  the  hand  as  was  necessary  to  effect  the 
removal.  Experience  is  still  wanting  to  de- 
cide in  what  cases  the  ergot  would  be  admis- 
sible for  this  purpose  ; but  there  is  a case 
recorded  in  the  American  Journal  of  Medical 
Science,  for  May,  1834,  which  augurs  well 
for  its  efficacy.  The  case  is  that  of  a black 
girl,  in  whom  the  placenta  was  retained  three 
days  after  delivery.  Severe  pain  came  on  in 
the  hypogastric  region  ; the  pulse  was  120, 
and  very  small ; the  lochia  disgustingly  foetid ; 
and  the  os  uteri  firmly  contracted  and  un- 
yielding. Fifteen  grains  of  ergot  were  given 
at  intervals  of  half  an  hour  ; and  immediately 
after  the  fifth  dose,  dilatation  of  the  os  uteri 
occurred,  and  the  placenta  was  expelled. 
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Slight  phlegmasia  dolens  followed,  but  the 
girl  ultimately  recovered. 

For  the  management  of  the  placenta  in 
cases  of  convulsions,  and  repeated  syncope 
after  delivery,  see  Parturition. 
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( Thomas  Spencer  Wells.') 
DENTITION.  See  Teeth. 

DENUDATION.  This  word,  in  its  ge- 
neral acceptation,  expresses  the  condition  of 
a part  stripped  of  its  natural  coverings,  and 
may  arise  from  wounds,  abscess,  gangrene, 
&c.  A bone  is  said  to  be  denuded  when 
deprived  of  its  periosteum. 

DEPRESSION.  The  state  of  the  bone 
in  fractures  of  the  cranium,  in  which  one  or 
more  of  the  fragments  is  driven  in  upon  the 
brain.  The  word  is  also  used  to  describe  the 
removal  of  the  opaque  lens  from  the  axis  of 
vision  by  means  of  the  couching-needle  in  the 
operation  for  cataract. 

DETRUNCATION.  Syn.  Detroncation, 
Fr. — The  forcible  separation  of  the  body 
from  the  head  of  the  foetus,  the  head  remain- 
ing w ithin  the  organs  of  the  mother. 

Numerous  instances  of  detruneation  are 
scattered  among  the  writings  of  practical  ob- 
stetricians, the  majority  of  w'hich  have  oc- 
curred under  the  hands  of  ignorant  persons, 
w'ho  have  exercised  violent  traction  upon  the 


lower  extremities  of  the  child  in  breech  or 
footling  cases,  or  after  the  feet  had  been 
brought  down  by  turning,  without  paying 
due  attention  to  the  axes  of  the  pelvis,  or 
directing  their  efforts  in  accordance  with  the 
varying  dimensions  of  the  pelvic  apertures. 
The  accident  may  happen,  however,  when 
the  child  has  become  softened  by  decomposi- 
tion : and,  in  some  rare  cases,  it  is  advisable 
to  effect  it  by  operative  measures.  Thus,  in 
what  was  termed  by  Denman  “ spontaneous 
evolution,”  but  which  Dr.  Douglas  has  more 
correctly  described  as  the  passage  of  the 
foetus  through  the  pelvis  in  a doubled  state, 
much  good  may  be  gained  by  separating  the 
trunk  from  the  head.  The  acromion  of  the 
child  revolves  upon  the  symphisis  pubis  of 
the  mother  as  on  an  axis  ; the  head  remains 
above  the  brim  of  the  pelvis  while  the  breech 
sweeps  the  sacrum  and  perineum,  the  head 
being  expelled  last.  This  process,  however, 
cannot  be  completed  without  extreme  disten- 
sion of  the  perineum,  and,  in  some  cases, 
where  the  body  has  thus  become  wedged  in 
the  pelvis,  detruncation  is  indicated.  If  the 
child  presented  with  the  neck  immediately 
over  the  brim  of  the  pelvis,  it  would  be  easy 
to  pass  a finger  or  blunt  hook  around  the 
neck  to  serve  as  a guide  for  some  cutting  in- 
strument. Dr.  Ramsbotham  described  a 
sharp  hook,  which  answers  the  purpose  of 
separating  the  head  very  well ; it  is  merely  a 
large  hook,  the  concave  edge  of  which  is 
sharp  from  the  commencement  of  the  curve 
to  within  a little  distance  of  the  point.  It  is 
passed  around  the  neck,  and  the  head  is 
readily  separated  by  using  the  instrument 
with  a sawing  motion,  after  which  the  body 
may  be  drawn  out  by  the  arm  which  pro- 
truded. This  practice  is  far  from  new,  for 
.(Etius  says,  when  the  child  presents  double, 
that  it  is  better  to  separate  the  trunk  from 
the  body,  than  to  endeavour  to  push  up  the 
chest,  and  deliver  by  the  feet. 

The  head  being  left  in  the  uterus,  whether 
from  accident,  carelessness,  or  design,  the 
question  arises  as  to  the  mode  of  removing  it. 
Feu  and  Boer  cite  cases  in  which  it  has  been 
rapidly  expelled  by  the  natural  efforts  alone  ; 
Asdrubali  another,  in  which  it  remained  seve- 
ral days : but  these  do  not  set  aside  the  gene- 
rally acknowledged  necessity  for  artificial  ex- 
traction. The  hand  must  be  introduced,  the 
vertex  brought  downwards,  and  the  head 
placed  with  its  longest  diameter  in  relation 
with  the  long  diameter  of  the  pelvic  brim, 
when  if  the  dimensions  of  the  pelvis  are 
normal,  the  uterine  contractions  will  probably 
suffice  to  complete  the  expulsion.  If  not,  the 
head  must  be  steadied  by  external  pressure, 
the  vertex  perforated,  the  brain  removed,  and 
delivery  completed  with  the  crotchet.  See 
Crotchet.  There  will  be  but  little  difficulty 
in  this,  unless  the  pelvis  be  extremely  de- 
formed, in  which  case  the  osteotome  of  Dr. 
Davis  would  probably  be  the  most  ready 
means  of  speedily  and  satisfactorily  termi- 
nating the  case. 
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DIAERESIS.  See  Division. 

DILATATION,  from  dilatarc,  to  enlarge. 
In  surgical  language  this  term  denotes  the 
effect  of  excentric  pressure, — that  is,  pressure 
exerted  from  the  centre  towards  the  circum- 
ference, as  in  the  enlargement  by  various 
mechanical  means  of  natural  or  artificial  out- 
lets or  canals. 

The  surgeons  of  former  times  used  to  have 
recourse  to  dilatation  under  circumstances  in 
which  the  moderns,  preferring  simple  incisions, 
reject  it  altogether.  Thus  Marianus  employ- 
ed dilators  in  the  operation  for  the  stone,  and 
Leblanc  in  that  for  strangulated  hernia.  Con- 
tusion and  laceration  of  parts  were  of  course 
the  inevitable  consequences. 

The  employment  of  dilatation  is  no w limited 
to  the  temporary  enlargement  of  apertures 
through  which  operations  at  a certain  depth 
may  be  the  more  easily  performed,  as  the 
mouth,  vagina,  and  anus,  by  the  speculum,  or 
the  fingers  of  an  assistant  ; and  to  the  slow 
and  prolonged  widening  of  natural  openings, 
or  canals  that  have  been  narrowed  or  obliter- 
ated, as  the  rectum,  urethra,  nasal  ducts,  nos- 
trils, eustachian  tube,  and  external  meatus 
auditorius.  Dilators  for  these  purposes  are 
tents  or  meshes  of  lint,  prepared  sponge, 
gentian  or  iris-root,  bougies  of  metal,  catgut 
or  gum-elastic,  various  kinds  of  speculums,  &c. 

DILATOR.  An  instrument  employed  to 
effect  the  dilatation  of  natural  or  accidental 
apertures,  or  mucous  canals. 

DIPLOPIA  (Sm\oo£,  double,  and  <n\p, 
vision ; visits  duplicatus,  double  vision ; Fr. 
diplopie ; Ger.  das  Doppeltsehen.)  Under 
this  head  we  have  to  distinguish  double  vision 
with  the  two  eyes,  and  double  vision  with  one 
eye,  as  these  two  kinds  of  diplopia  differ  very 
essentially  from  each  other  in  their  nature. 

a.  Double  vision  with  two  eyes. 

As  double  vision  with  two  eyes  is  merely  a 
disturbance  of  the  conditions,  on  which  single 
vision  with  two  eyes  depends,  an  inquiry  into 
those  conditions  forms  a necessary  preliminary 
to  the  consideration  of  our  subject. 

An  affection  of  the  retina  is  the  primary 
condition  of  a visual  perception,  but  a visual 
perception  has  in  itself  nothing  to  do  with  the 
optical  apparatus  regulating  the  transmission 
of  the  light  which  produces  the  affection. 
The  question,  therefore,  why  certain  affec- 
tions of  the  two  retinae  should  yield  but  a 
single,  and  others  a double  visual  perception, 
is  strictly  physiological.  All  the  purely  phy- 
sical explanations  which  have  been  offered  of 
binocular  vision  have  obviously  reference 
alone  to  conditions  not  at  all  connected  with 
the  visual  perception,  but,  from  the  nature  of 
the  optical  apparatus  in  front  of  the  retinae, 
necessary,  in  order  that  the  images  of  objects 
may  be  simultaneously  projected  on  particular 
parts  of  those  nervous  expansions. 


The  particular  parts  of  the  two  retinae  on 
which  the  rays  of  light  from  the  same  point  of 
an  object  simultaneously  fall,  when  the  eyes 
have  their  natural  corresponding  direction,  are 
the  point  of  either  membrane  corresponding 
to  the  axis  of  the  eyeball,  and  the  various 
points  or  papillae  of  the  temporal  half  of  one, 
and  of  the  nasal  half  of  the  other,  similarly 
situated  in  reference  to  it.  These  points  or 
papillae,  called  corresponding,  identical,  or  anal- 
ogous, have  naturally,  it  is  said,  such  a sympa- 
thy, that  the  simultaneous  affection  of  them 
is  followed  by  a single  visual  perception  only  ; 
whilst  double  vision  results  from  simultaneous 
impressions  on  any  other  parts  of  the  two 
retinae. 

Objections  have  been  urged  against  this 
doctrine  of  corresponding  points  of  the  retinae. 
Mr.  Wheatstone’s  ingenious  observations 1 
are  quite  decisive  in  exposing  the  exclusive- 
ness of  the  doctrine  as  above  stated,  but  that 
they  do  not  overthrow  it  altogether,  will  I 
think  be  made  to  appear  in  the  course  of  this 
article. 

I beg  to  premise,  that  it  is  not  my  object  to 
inquire  why  a single  visual  perception  should 
result  from  the  simultaneous  affection  of  cer- 
tain parts  of  the  two  retinae — whether  the 
thing  be  original,  and  dependant  on  the  orga- 
nization of  the  optic  nervous  apparatus,  or 
whether  it  be  a mere  matter  of  experience, 
but  simply  to  endeavour  to  analyze  the  pheno- 
menon as  it  is  observed  in  the  adult. 

The  inference  which  Du  Tour  drew  from 
his  experiments  2 with  a different  colour  pre- 
sented to  each  eye,  viz.  that  though  we  might 
occasionally  see  at  the  same  time  with  both 
eyes,  yet  the  mind  cannot  perceive  simul- 
taneously affections  of  corresponding  points  of 
the  two  retinae,  is,  I believe,  in  some  degree 
correct,  but  all  the  circumstances  attending 
single  vision  with  two  eyes  are  not  compre- 
hended in  it.  Reducing  to  their  essentials 
the  phenomena  observed  in  the  experiments 
in  question,  it  will  be  found  : — that  affections 
of  corresponding  papillae  of  the  two  retinae 
cannot  be  perceived  by  the  mind  at  the  same 
instant  of  time,  but  sometimes  the  one,  some- 
times the  other.  That  this  is  the  case  can  of 
course  be  ascertained  only  when  the  two  im- 
pressions affecting  the  retinae  differ  somewhat 
in  colour,  or  otherwise,  so  as  to  be  distinguish- 
able from  each  other.  It  is  to  be  remarked, 
however,  that  if  the  impression  on  the  one 
retina  be  much  the  stronger,  the  resulting 
sensation  decidedly  predominates  over,  or 
even  excludes  from  the  mind’s  perception,  that 

1 Contributions  to  the  Physiology  of  Vision,  Part 
the  First.  On  some  remarkable  and  hitherto  unob- 
served phenomena  of  binocular  vision.  Philosophical 
Transactions,  Part  ii.  1838. 

2 Du  Tour’s  experiments  consisted  in  looking  at  a 
white  object  through  glasses  of  a different  colour  for 
each  eye.  The  experiments  may  be  conveniently 
repeated,  by  placing  coloured  discs  in  Mr.  Wheat- 
stone’s stereoscope ; or,  in  the  absence  of  a stereoscope, 
by  viewing  two  different  coloured  wafers  in  the  man- 
ner immediately  to  be  recommended  for  viewiug  the 
figuves  in  this  article. 
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on  the  other.  The  appearance  of  the  pre- 
dominating image  is  nevertheless  influenced 
by  that  which  is  not  perceived. 

Present  to  each  eye  by  means  of  Mr. 
Wheatstone’s  stereoscope  one  of  two  similar 
figures,  or  as  a substitute  for  a stereoscope, 
hold  a board  (the  board  of  an  octavo  book  for 
instance)  between  the  two  eyes  in  front  of  the 

Fig.  189. 


As  the  circles  in  the  above  experiment  arc 
similar,  and  produce  equal  impressions  on  the 
retinae,  no  alternation  of  the  resulting  sensa- 
tions is  observable.  But  the  impressions  de- 
rived from  the  circles  in  No.  2,  not  being 

No. 


In  No.  3,  the  line  of  the  one  circle  is  more 
strongly  marked  than  that  of  the  other.  By 
looking  at  the  two  circles,  in  the  manner  above 

No. 


If,  then,  of  similar  images  on  correspond- 
ing parts  of  the  retinae,  one  only,  or  part  of 
the  one  and  part  of  the  other,  are  perceived 
at  the  same  instant  of  time,  we  should  expect 
a whole  circle  to  be  seen,  by  presenting  one 
half  of  a circle  to  the  one  eye,  and  the  other 


nose,  and  look  at  the  circles  in  No.  l,in  such 
a way,  that  the  right  hand  circle  is  seen  by 
the  right  eye  only,  and  the  left  hand  circle  by 
the  left  eye.  By  the  instinctive  motion  of 
the  eyes,  the  two  circles  soon  come  to  fall  on 
identical  or  corresponding  points  of  the  two 
retinae,  and  are  then  seen  as  one  only. 

No.  1. 


quite  similar,  it  is  easy  to  observe  that  some- 
times the  one,  sometimes  the  other  sensation 
is  more  particularly  the  object  of  perception 
at  a given  instant  of  time. 

2. 


: 

: 

\ 


described,  it  will  be  found  that  the  stronger 
excludes  the  weaker  from  being  perceived. 

3. 


half  to  the  other,  in  such  a way  that  the 
respective  images  occupy  each  the  place  of 
the  one  retina,  corresponding  to  that  of  the 
other,  which  would  have  been  occupied  by 
the  image  of  the  absent  half  of  the  other 
circle,  if  both  had  been  complete. 


No.  4. 
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If  we  view  the  figures  No.  4,  in  the  manner 
already  described,  we  shall  find  this  to  be  the 
case.  It  is  to  be  remarked,  however,  that  we 
cannot  so  readily,  as  in  the  preceding  exam- 
ples, fix  the  complete  circle,  as,  from  the  ab- 
sence of  a point  on  which  to  steady  our  eyes, 
they  move  either  too  little  or  too  much  ; the 
effect  of  which  is,  that  the  images  of  the  half 

No. 


The  circles  in  No.  5,  dissimilar  in  size,  if 
viewed  by  means  of  the  substitute  for  a ste- 
reoscope already  mentioned,  will  be  seen  to 
coalesce,  and  appear  as  one  of  an  interme- 
diate size,  with  the  right  and  left  edges  at 
slightly  different  distances  from  the  observer. 

The  mind,  it  has  been  shown,  does  not 
perceive  affections  of  corresponding  papillae 
of  the  two  retinae  at  the  same  instant  of  time. 
It  is  found,  by  the  above  experiment,  that  the 
mind  does  not  perceive,  separately,  affections 
of  the  two  retinae,  resulting  from  impressions, 
which,  although  not  on,  are  nevertheless  near. 

No. 


Another  important  point  ascertained  by 
Mr.  Wheatstone,  and  connected  in  some  de- 
gree with  the  preceding,  is,  that  when  we 
look  at  the  figures,  No.  6,  in  the  stereoscope, 
or  in  the  manner  already  indicated,  the  centre 
lines,  though,  if  superposed,  they  would  cross, 
coalesce,  and  a single  line  is  perceived,  one 
extremity  of  which  appears  towards,  and  the 
other  from,  the  observer;  in  other  words,  the 
line  appears  as  if  standing  out  in  relief.  It  is 
to  be  remarked,  that  the  lines,  in  order  to 
coalesce,  should  not,  if  superposed,  have  their 
extremities  distant  from  each  other  beyond 
the  limits  above  mentioned,  in  regard  to  reti- 
nal images  simply  dissimilar  in  size. 

The  fact  demonstrated  by  Mr.  Wheatstone, 
that,  in  viewing  an  object  of  three  dimensions, 
while  the  optic  axes  converge,  obviously  dis- 
similar pictures  are  necessarily  projected  on 
the  two  retinae,  and  yet  the  mind  perceives 
but  a single  object  not  exactly  like  either  of 
the  pictures  on  the  retinae,  is  a most  valuable 
contribution  to  the  theory  of  vision;  “ It  be- 


circles either  hesitate,  as  it  were,  to  join,  or 
having  joined,  are  apt  to  pass  each  other. 

Mr.  Wheatstone  has  ascertained,  that 
images  differing  in  magnitude,  within  certain 
limits,  but  in  other  respects  similar,  if  pro- 
jected on  parts  of  the  two  retinae,  as  nearly 
correspondent  as  may  be,  coalesce,  and  occa- 
sion a single  resultant  perception. 

5. 


corresponding  papillae.  The  one  image  is  not 
in  this  case,  however,  seen  to  the  exclusion  of 
the  other  ; but  the  mind  fixes  as  if  on  a mean. 
For  this  to  take  place,  it  is  to  be  always  un- 
derstood that,  as  Mr.  Wheatstone  points  out, 
“ the  inequality  of  the  pictures  be  not  greater 
than  the  difference  which  exists  between  the 
two  projections  of  the  same  object,  when  seen 
in  the  most  oblique  position  of  the  eyes  (i.  e. 
both  turned  to  the  extreme  right,  or  to  the 
extreme  left,)  ordinarily  employed and,  it 
is  to  be  added,  that  the  one  impression  be  not 
very  much  stronger  than  the  other. 

6. 


ing  thus  established,”  says  Mr.  Wheatstone, 
p.  373,  “ that  the  mind  perceives  an  object  of 
three  dimensions  by  means  of  two  dissimilar 
pictures  projected  by  it  on  the  two  retinae, 
the  following  question  occurs  : — What  would 
be  the  visual  effect  of  simultaneously  present- 
ing to  each  eye,  instead  of  the  object  itself,  its 
projection  on  a plane  surface  as  it  appears  to 
that  eye?” 

It  was  for  this  purpose  Mr.  Wheatstone 
invented  the  stereoscope.  The  effect  is  suf- 
ficiently produced  by  viewing  the  figures. 
Nos.  7 and  8,  in  the  manner  already  recom- 
mended. The  central  lines  of  the  figures 
No.  6,  represent  dissimilar  perspectives,  such 
as  would  be  projected  on  the  retinae  by  a 
bit  of  wire  held  inclined  with  its  extremities 
at  different  distances  from  the  observer.  The 
figures,  No.  7,  are  the  dissimilar  perspectives 
of  a truncated  cone,  and  those  of  No.  8,  the 
dissimilar  perspectives  of  the  interior  of  a 
hollow  truncated  cone. 
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“ Were  the  theory  of  corresponding  point 
true,”  Mr.  Wheatstone  remarks,  p.  392,  “ the 
appearance  should  be  that  of  the  superposition 
of  the  two  drawings,  to  which  however  it  has 
not  the  slightest  similitude.”  In  answer  to 
this,  I would  refer  to  what  has  been  already 
said,  from  which  it  appears  that  there  are 
compartments  of  the  two  retinae,  having  cer- 
tain limits,  of  which  any  one  point  or  papilla 
of  the  one,  corresponds  with  any  one  point  of 
the  other,  so  far  that  affections  of  them  are 
not  perceived  separately.  This,  together  with 
the  fact  that  the  more  striking  of  two  dis- 
similar retinal  pictures,  or  the  more  striking 
parts  of  either  retinal  picture  affecting  cor- 
responding parts,  exclude  from  the  mind’s  per- 
ception the  less  striking,  and  that  even  to 
some  extent  beyond  their  own  outline, — is 
still,  I conceive,  applicable  to  the  explanation 
of  the  phenomenon  under  consideration. 

What  appears  to  be  a principal  condition 
for  the  perception  of  relief,  or  of  intaglio,  in 
consequence  of  two  dissimilar  perspectives  of 
the  object  impressed  on  parts  of  the  retinae 
within  each  other’s  influence,  is  the  oscillation 
of  infinite  velocity  of  the  mind  between  the 
two  resulting  affections,  when  a mean,  as  it 
were,  results.  Another  is,  when  parts  of  one 
image  are  excluded  by  the  predominance  of 
parts  of  the  other,  an  influence  on  what  is  seen 
by  what  is  not  seen. 

In  order  that  dissimilar  perspectives  of  an 
object  of  three  dimensions  be  received  by  the 
retinae,  the  optic  axes  must  converge  ; hence 
the  part  of  the  retina  of  either  eye,  on  which 
the  images  are  projected,  is  that  where  we 
find  the  foramen,  yellow  spot,  and  fold  of 
Soemmerring. 

This  together  with  the  fact,  that  besides  in 
man,  the  central  fold  of  the  retina  has  been 
found  among  the  mammifera  in  the  quadru- 
mana,  the  only  other  animals  in  w'hich  the 
optic  axes  converge,  has  led  me  to  conjecture 
that  we  have  in  the  central  folds  of  the  retinas, 


a provision  calculated  to  assist  the  coalition  of 
very  dissimilar  perspectives  on  the  two  retina, 
and  to  render  perfect  our  perception  of  relief 
or  of  intaglio,  as  presented  by  the  object  pro- 
jecting the  dissimilar  perspectives. 

Various  considerations  appear  to  me  to 
favour  this  conjecture,  but  I refrain  from  en- 
tering further  into  the  subject  at  present. 

It  is  to  be  remarked  that  we  do  not  see 
every  object  single  : and  why  ? for  the  reason 
that  the  more  projecting  an  object  is,  the  more 
dissimilar  are  its  perspectives  to  the  two  eyes. 
Now,  when  the  pictures  on  the  two  retinae 
are  very  dissimilar,  the  parts  which  ought  to 
coalesce,  occupy  places  far  beyond  the  limits 
at  which  papillae  of  the  two  retinae  are  in- 
fluenced by  each  other ; and  therefore,  an 
object,  such  as  a needle  for  instance,  looked 
at  with  one  end  directly  towards  us,  is  seen 
bifurcated  or  double. 

Before  concluding  these  preliminary  re- 
marks on  single  vision  with  two  eyes,  I think 
it  necessary  to  allude  to  an  experiment  of 
Mr.  Wheatstone,  which  he  introduces  with 
the  following  remark,  p.  384  : — 

“ I have  given  ample  proof  that  objects 
whose  pictures  do  not  fall  on  corresponding 
points  of  the  two  retinae  may  appear  single. 
I will  now  adduce  an  experiment,  which  proves 
that  similar  pictures  falling  on  corresponding 
points  of  the  two  retinae,  may  appear  double, 
and  in  different  places.” 

The  experiment  is  to  look  at  the  figures, 
No.  6,  in  the  stereoscope,  when  the  observer 
will  perceive  a line,  the  extremities  of  which 
appear  at  different  distances  before  the  eyes. 
Looking  now  at  the  figures,  after  the  faint 
vertical  line  has  been  added  to  the  left  hand 
one,  as  in  No.  9,  “ the  two  strong  lines,”  says 
Mr.  Wheatstone,  “ each  seen  by  a different  eye, 
will  coincide,  and  the  resultant  perspective  line 
will  appear  to  occupy  the  same  place  as  before ; 
but  the  faint  line  which  now  falls  on  a line  of 
the  left  retina,  which  corresponds  with  the 
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line  of  the  right  retina,  on  which  one  of  the 
coinciding  strong  lines,  viz.  the  vertical  one, 
falls,  appears  in  a different  place.  The  place 
this  faint  line  apparently  occupies  is  the  in- 
tersection of  that  plane  of  visual  direction  of 
the  left  eye  in  which  it  is  situated,  with  the 
plane  of  visual  direction  of  the  right  eye, 
which  contains  the  strong  vertical  line.” 

“ This  experiment,”  continues  Mr.  Wheat- 
stone, “ affords  another  proof  that  there  is  no 
necessary  physiological  connexion  between 
the  corresponding  points  of  the  two  retinae — 
a doctrine  which  has  been  maintained  by  so 
many  authors.”  So  far  from  agreeing  with 
Mr.  Wheatstone,  I am  of  opinion  that  the 
phenomena  observed  in  this  and  similar  ex- 
periments described  by  him  will  be  found 
quite  consistent  with  the  theory  of  corre- 
sponding points  of  the  retinae,  extended  in 
the  manner  I have  had  occasion  to  suggest  in 
this  article.  For  instance,  all  that  the  expe- 
riment just  described  shows  is,  that,  as  the 
two  strong  lines  fall  upon  parts  of  the  two 
retinae  within  each  other’s  influence,  the  mind, 
as  usual,  does  not  perceive  them  separately. 
The  resultant  single  line  appears  in  a mean 
position  and  in  relief.  The  strong  vertical 
line  of  the  right  hand  figure  being  thus  drawn 
out  of  its  position  as  it  were  by  the  attraction 
of  the  strong  oblique  line  of  the  left  hand 
figure,  exerts  no  influence  on  the  faint  ver- 
tical line,  which  is  seen  unchanged,  just  as  it 
falls  on  the  left  retina.  The  strong  vertical 
line  which  falls  on  the  right  retina,  if  uninflu- 
enced by  the  presence  of  the  strong  oblique 
line  falling  on  the  left  retina,  would  predomi- 
nate over  and  exclude  the  faint  vertical  line 
in  the  left  eye.  Nay,  a careful  contemplation 
shows  that  it  does  so  in  some  degree,  for  after 
the  faint  vertical  line  is  added,  as  in  No.  9, 
the  appearance  of  relief  of  the  single  line  re- 
sulting from  the  coalition  of  the  two  strong 
ones,  as  seen  in  No.  6,  is  very  much  spoiled 
by  the  tendency  of  the  strong  vertical  line  to 
separate  from  the  oblique  line  at  one  extremity, 
and  cover  or  exclude  the  corresponding  ex- 
tremity of  the  faint  line. 

When  from  any  cause  there  is  a loss  of  the 
natural  correspondence  of  the  optic  axes,  the 
parts  of  the  two  retinae  on  which  the  images 
of  the  same  object  are  simultaneously  pro- 
jected are  not  corresponding  parts  ; therefore, 
in  accordance  with  what  has  been  above  said, 
the  sensations  arising  from  the  two  impres- 


sions are  separately  perceived  by  the  mind, 
and  the  consequence  is  double  vision.  Double 
vision  with  two  eyes  is  thus  in  itself  not  a dis- 
ease, but,  from  the  organization  of  the  eyes, 
a natural  result  of  derangement  of  those  con- 
ditions on  which  single  vision  depends.  The 
proximate  cause  of  the  derangement  alluded 
to  is  most  frequently  irregular  or  impeded 
action  of  the  muscles  of  the  eyeball ; but  it 
may  be  an  organic  contraction  of  parts,  some 
morbid  production  in  the  orbit,  or  the  like, 
displacing  the  eyeball. 

The  two  images  in  diplopia,  are  often  dis- 
tinguished into  true  and  false — or  real  and 
imaginary  ; but  such  a distinction  is  improper, 
as  the  one  image,  although  it  may  be  less  dis- 
tinct, is  not  more  false  or  imaginary  than  the 
other,  both  being  equally  the  result  of  sensation 
produced  by  the  impression  of  rays  of  light 
on  the  retinae.  That  one  of  the  two  images 
is  more  distinct  than  the  other,  is  owing  to 
the  circumstance  that  in  one  eye  the  impres- 
sion is  made  on  the  central  part  of  the  retina, 
which  is  more  sensible  than  any  other ; while 
in  the  other  eye,  the  impression  falls  on  a part 
of  the  retina,  which  according  to  the  degree 
of  deviation,  is  more  or  less  distant  from  the 
centre.  The  adjustment  of  that  eye,  more- 
over, which  receives  the  impression  on  the 
centre  of  its  retina,  corresponds  more  with 
the  distance  of  the  object  looked  at : the  rela- 
tive position  of  the  two  images  depends  upon 
the  direction  of  the  deviation  of  the  eyes. 
As  sometimes  the  deviation  of  the  axes  of 
the  eyes  exists  only  when  the  person  looks  in 
particular  directions,  and  at  certain  distances, 
so  does  the  double  vision  in  such  cases  take 
place  only  when  the  patient  looks  in  those 
directions,  and  at  those  distances. 

The  deviation  of  the  optic  axes  giving  rise  to 
double  vision  may  exist  in  various  degrees,  from 
an  evident  squint  to  a scarcely  perceptible  cast. 
It  is  in  this  latter  case  that  the  double  vision 
is  most  marked,  as  the  two  retinal  sensations 
are  about  equal  in  force,  in  consequence  of  the 
images  of  the  object  being  projected  on  or 
near  the  centres  of  the  retinae,  and  on  parts  of 
it  not  far  from  being  corresponding.  When 
the  deviation  of  the  optic  axes  is  still  slighter, 
the  two  retinal  images  contend  as  it  were  to 
attract  the  mind’s  attention,  and  the  object 
appears  as  if  oscillating  with  velocity  before 
the  eyes,  the  consequence  of  which  is  confusion 
of  perception  when  the  two  eyes  are  employed, 
and  sometimes  vertigo.  As  the  person  in  this 
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state  can  see  things  distinctly  only  when  he 
closes  one  eye,  the  affection  has  been  called 
Monoblepsis. 

The  name  diplopia  is  usually  confined  to 
those  cases  in  which  the  misdirection  of  the 
eye  is  so  slight  as  scarcely  to  attract  notice, 
but  in  which,  for  the  reason  above  explained, 
the  double  vision  is  strongly  experienced  by 
the  patient. 

The  irregular  or  impeded  action  of  the 
muscles  of  the  eyeball,  giving  rise  to  diplopia, 
may  be  owing  to  an  affection  of  the  muscles 
themselves  or  of  their  nerves,  or  it  may  be 
owing  to  disease  or  injury  of  the  brain,  or  to 
drunkenness  or  fear,  or  to  derangement  of  the 
primes  vies,  &c.  But  this  is  not  the  place  to 
discuss  the  various  primary  affections  on  which 
the  derangement  of  the  muscles  of  the  eye 
depends.  It  is  enough  to  explain  the  nature 
of  diplopia  with  two  eyes,  in  order  that,  as  a 
symptom  in  any  particular  disease,  it  may  be 
appreciated  at  its  due  value. 

b.  Double  or  manifold  vision  with  a single  eye. 

The  preceding  form  of  double  vision  depends, 
as  we  have  seen,  on  a physiological  cause  ; this 
form,  on  the  contrary,  depends  on  a purely 
physical  cause — on  irregular  refraction,  though 
it  has  not  been  precisely  ascertained  which  of 
the  refractive  media  of  the  eye  is  at  fault. 

“ It  is  probable,” says  Dr.  Mackenzie1 2,  “that 
irregular  formations  of  the  cornea,  or  of  the 
crystalline  lens,  are  much  more  common  than 
is  generally  supposed,  and  that  few  eyes,  in 
fact,  are  perfectly  free  from  them.  If  they  are 
very  considerable,  they  may  be  detected  by 
the  observer’s  watching  the  progress  of  a can- 
dle in  front  of  the  patient’s  eye,  and  noticing 
the  appearances  of  the  three  reflected  images  '*. 
The  patient  may  detect  them  by  closing  one 
eye,  and  directing  the  other  to  a very  narrow 
well-defined  luminous  object,  not  too  bright, 
(the  horns  of  the  moon,  when  a slender  cres- 
cent, only  two  or  three  days  old,  are  very  pro- 
per for  the  purpose,)  and  turning  the  head  in 
various  directions.  The  line  will  be  doubled, 
tripled,  multiplied,  or  variously  distorted  ; and 
careful  observation  of  its  appearance,  under 
different  circumstances,  may  lead  the  patient 
to  a knowledge  of  the  peculiar  conformation 
of  the  refracting  surfaces  of  the  eye  which 
causes  those  appearances,  and  may  suggest  the 
proper  remedy. 

M.  Prevost,  at  the  age  of  81  years,  pub- 
lished 3 an  interesting  account  of  his  own  case 
of  double  vision  with  a single  eye,  which  he 
thought  might  arise  from  a fracture,  bruise,  or 
partial  flattening  of  the  lens,  or  separation  of 
its  laminae.  M.  Prevost  also  communicated 
with  Mr.  Babbage,  who  is  affected  in  either 
eye  singly  with  double  vision,  a defect,  how- 

1  Practical  Treatise  on  the  Diseases  of  the  Eye. 
3d  Ed.  p.  795.  London,  1341, 

2 See  Catoptrical  examination  of  the  Eye  in  article 
Cataract,  p.  713. 

3 Annalcs  de  Chimie  et  de  Physique,  Tome  LI.  p. 
210;  Palis,  1832. 


ever,  which  he  finds  himself  able  to  remedy 
by  looking  through  a small  hole  in  a card,  or 
through  a concave  lens.” 

In  most  presbyopic  persons  Dr.  Arnott  has 
ascertained  double  vision  in  either  eye  singly  to 
exist  in  a slight  degree,  and  he  has  discovered 
that  it  may  be  entirely  obviated  by  having  the 
glasses  of  the  spectacles  so  placed,  that  the 
axes  of  the  eyes  may  fall  upon  them  more  or 
less  obliquely.  Vision  is  at  the  same  time 
rendered  very  much  more  distinct. 

( T.  Wharton  Jones.') 

DIRECTOR.  Itinerarium,  Lat.  sonde 
cannelce,  Fr.  Leitungsinstrument,  Ger.  This 
instrument  is  a long  thin  grooved  blade  of 
silver  or  steel,  and  is  in  common  use  in  sur- 
gical operations  as  a guide  to  our  incisions, 
especially  in  deep-seated  parts.  In  cutting 
down  upon  an  artery,  or  a hernial  sac,  the 
intervening  tissues  are  raised  layer  after  layer 
upon  the  director,  and  thus  securely  divided 
with  a bistoury.  In  laying  open  a sinus,  as 
soon  as  the  director  is  properly  placed  for  the 
purpose,  the  parts  are  divided  upon  it  at  one 
stroke.  Counter-openings  for  the  exit  of  pus 
are  made  in  the  same  maimer. 

DISLOCATION,  from  dislocare,  to  dis- 
place. In  a limited  sense,  this  term  has  been 
applied,  and  improperly  so,  to  the  displace- 
ment by  violence  of  the  articular  surfaces  of 
bones  from  their  natural  situations.  See  Lux- 
ation. 

DISPLACEMENT.  See  Ectopia. 

DISTICHIASIS,  ciq,  twice ; otixoq,  a row. 
Literally,  this  word  means  a double  row  of 
eyelashes,  but  there  is  properly  no  real  dis- 
tinction between  it  and  Trichiasis.  See  En- 
tropium and  Trichiasis. 

DIVISION. Siaipeoj,  Gr. ; Dursckschneidung, 
Ger.  The  mechanical  division  of  parts  em- 
braces a wide  range  of  surgery,  and  is  effect- 
ed chiefly  by  means  of  sharp  or  blunt  instru- 
ments, acting  by  section,  laceration,  ligation, 
or  avulsion.  Caustic  substances  are  also  em- 
ployed in  some  instances  to  effect  division,  or 
solution  of  continuity.  In  its  ordinary  sense 
it  means  the  reverse  of  re-union ; but,  in  its 
most  extensive  acceptation,  it  includes  incision 
by  means  of  cutting  instruments,  sections  by 
means  of  saws,  scissors,  &c.,  and  perforation 
by  means  of  the  trephine,  gouge,  or  chisel. 

DRESSING.  The  mode  of  applying  to 
injured  or  diseased  parts  such  local  means  as 
are  calculated  to  promote  their  reparation  ; 
preventing  the  access  of  air,  or  the  contact  of 
irritating  substances ; preserving  the  parts 
from  great  variations  of  temperature ; excit- 
ing languid  granulations,  and  repressing  their 
exuberant  growth.  In  the  present  day  dress- 
ing is  become  reduced  to  very  simple  propo- 
sitions, the  digestive  cerates,  drying  unguents, 
and  varied  plasters  of  the  old  school,  having 
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given  place  to  the  water  dressing,  for  the  re- 
vival of  which  the  profession  is  indebted  to 
Dr.  Macartney,  by  which  the  warmth  and 
moisture  of  a poultice,  with  all  its  soothing 
effects,  are  obtained  without  the  weight,  dirt, 
or  offensive  odour.  It  consists  merely  of  a 
piece  of  thick  lint  steeped  in  tepid  water  and 
covered  with  a piece  of  oiled  silk  to  prevent 
evaporation,  the  lint  being  changed  once  or 
twice  a day.  The  various  modes  of  dressing 
required  in  different  cases,  will  be  fully  de- 
tailed in  the  articles  Seton,  Ulcer,  Wound. 

DURA  MATER.  See  Cancer, and  Head. 

DYSTOCIA,  from  cvc,  difficulty,  and  tokoq, 
parturition  Partus  difficilis,  Lat.  accouchement 
laborieux,  Fr.  See  Parturition. 

DYSURIA,  from  dvg,  and  obpov,  urine. 


Dysurie,  Fr.  Hamzivang,  Ger.  In  common 
language.  Strangury.  Painful,  difficult,  and 
scanty  micturition  may  arise  from  such  a va- 
riety of  causes  connected  with  the  condition 
of  the  various  parts  of  the  urinary  organs,  that 
it  can  only  be  regarded  as  a symptom,  which, 
taken  by  itself,  is  by  no  means  sufficient  to 
determine  the  nature  of  that  condition  or 
lesion.  It  was  a common  error  with  the  elder 
surgeons  to  mistake  a prominent  symptom  for 
a peculiar  and  distinct  affection,  and  in  this  way 
very  serious  errors,  both  in  teaching  and  prac- 
tice, have  been  propagated.  For  the  advance- 
ment of  both,  no  doubt  much  benefit  is  being 
derived  from  that  critical  severity  which,  un- 
der the  guidance  of  a more  accurate  patho- 
logy, is  gradually  restricting  the  employment 
of  such  vague  terms.  See  Cystitis,  Stric- 
tures of  the  Urethra,  &c. 
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EAR,  and  HEARING,  Diseases  of  the. 

Introduction. 

The  eye  and  ear,  though  apparently  very 
different,  resemble  each  other  in  many  re- 
spects, both  anatomically  and  pathologically. 
As  the  diseases  of  the  former  are  more  easy 
of  investigation,  and,  therefore,  better  known 
than  those  of  the  latter,  the  cautious  use  of 
the  analogy  alluded  to  will  prove  of  material 
service  in  illustrating  the  subject  of  this 
article. 

It  is  usual  in  discussing  the  diseases  of  the 
eye,  to  call  attention  to  the  fact,  that  in  it  is 
found  a miniature  specimen  of  every  tissue 
met  with  in  other  parts  of  the  body,  as  well 
as  tissues  peculiar  to  itself.  Into  the  compo- 
sition of  the  ear  in  like  manner,  there  enter 
more  or  less  well-marked  specimens  of  mem- 
brane,— cellular,  fibrous,  serous,  synovial,  mu- 
cous, and  tegumentary, — of  cellulo-vascular 
expansions,  of  glands,  of  cartilage,  of  bone,  of 
ligament  and  tendon,  of  muscular  fibre,  of  the 
various  kinds  of  nervous  fibre,  and  of  struc- 
tures sui  generis. 

The  distinguishing  characteristic  of  certain 
parts  of  the  eye  is  transparency,  of  the  ear, 
vibratility.  Both  these  physical  properties  are 
readily  impaired  or  destroyed  by  disease — a 
circumstance  which,  coupled  with  the  great 
susceptibility  of  the  special  nervous  expansion 
peculiar  to  each  organ  to  have  its  energies 
enfeebled  or  annihilated  by  various  morbific 
influences,  explains  the  nicety  required  in  the 
diagnosis  and  treatment  of  the  diseases  of 
these  organs. 

As  there  are  the  same  structures,  the  same 
elementary  forms  of  disease  present  them- 
selves in  the  eye  as  in  other  parts  of  the 
body,  hence,  in  this  organ  alone,  may  be  read 
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a very  good  epitome  of  general  pathology. 
Not  only,  however,  is  the  general  pathology 
of  the  ear  illustrated  by  that  of  the  eye,  but 
its  special  pathology  likewise.  That  part  of 
the  eye  which  is  the  seat  of  some  of  its  most 
important  diseases  is  the  conjunctiva,  a mucous 
membrane  placed  at  the  peripheral  surface  of 
the  eye-ball.  In  the  ear,  some  of  the  most 
common  cases  of  its  derangement  consist,  in 
like  manner,  in  the  morbid  condition  of  a mu- 
cous membrane,  that  lining  the  cavity  of  the 
tympanum,  which  being  situated  at  the  peri- 
pheral surface  of  the  labyrinth — the  essential 
part  of  the  apparatus  of  hearing — bears  ex- 
actly the  same  anatomical  relation  to  it  as  the 
conjunctiva  does  to  the  eyeball.  Again,  the 
nasal  duct,  a mucous  canal,  is  the  seat  of  some 
not  unfrequent  and  very  troublesome  affec- 
tions of  the  eye — the  Eustachian  tube,  which 
resembles  the  nasal  duct  in  every  anatomical 
particular,  does  so  also  in  a remarkable  degree 
in  its  pathological  states.  Obstruction  of  the 
nasal  duct,  however,  it  is  to  be  observed,  has 
not  such  an  immediate  effect  on  vision,  as  the 
corresponding  state  of  the  Eustachian  tube 
has  on  hearing  : a circumstance  depending  on 
the  difference  of  conditions  required  for  the 
due  exercise  of  the  functions  of  the  two  or- 
gans. In  the  labyrinth  there  are  vascular  and 
nervous  parts  and  humours,  in  all  respects 
comparable  with  those  of  the  eye-ball ; hence, 
diseases  similar  to  what  are  met  with  in  this 
were  to  be  expected  in  that,  though,  as  yet, 
knowledge  on  the  subject  is  infinitely  less 
perfect. 

The  direct  connexions  and  relations  which 
subsist  between  the  ear  and  other  parts  of  the 
body  are  in  every  way  analogous  to  those  pre- 
sented by  the  eye  ; nor  are  the  sympathies  of 
the  one  less  marked  than  those  of  the  other. 
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If  the  eye  is  prone  to  participate  in  the  va- 
rious diseases  of  the  skin,  the  ear  is  equally 
obnoxious  to  them.  If  the  conjunctiva,  the 
mucous  membrane  of  the  eye,  be  continuous 
by  the  derivative  part  of  the  lacrymal  appa- 
ratus, with  the  mucous  membrane  of  the  nose, 
and  by  that  with  the  respiratory  and  digestive 
mucous  membranes  ; the  mucous  membrane 
of  the  ear  also,  that  lining  the  tympanum  and 
covering  the  peripheral  surface  of  the  laby- 
rinth, is  continuous  through  the  Eustachian 
tube  with  the  mucous  membrane  of  the  nose 
and  throat,  and  thence  with  the  respiratory 
and  digestive  mucous  membranes.  If  the 
nerves  of  the  eye  have  communications  with 
the  great  sympathetic,  so  also  have  the  nerves 
of  the  ear.  And  if,  by  the  communication  be- 
tween the  nerves  of  the  eye  and  the  sympa- 
thetic, as  also  by  the  continuity  of  mucous  sur- 
face, a connexion  is  established  between  the 
abdominal  viscera  and  the  eye,  capable  of 
explaining  many  points  in  the  pathology  of 
the  latter 1 ; the  same  holds  good  in  the  case 
of  the  ear. 

If  a close  reciprocal  influence  is  established2 
between  the  eye  and  the  brain,  with  its  mem- 
branes, by  means  of  the  nerves  which  enter 
the  orbit,  by  the  fibrous  sheath  of  the  optic 
nerve  and  the  periorbita,  a similar  influence 
must  be  established  between  the  brain  and  the 
ear,  for  nerves  pass  from  the  former  into  and 
close  by  the  latter  ; the  dura  mater  lines  the 
internal  auditory  meatus,  as  well  as  covers  the 
surface  of  the  petrous  bone  ; moreover,  it  is 
connected  with  the  labyrinthic  cavity  through 
the  aqueducts.  The  ophthalmic  artery  is  a 
branch  of  the  internal  carotid  : the  internal 
auditive  artery  is  a branch  of  the  basilar.  The 
ophthalmic  vein  throws  its  blood  into  the  ca- 
vernous sinus  ; the  internal  auditive  artery  is 
accompanied  by  a corresponding  vein,  which 
carries  back  blood  from  the  labyrinth  and 
empties  it  into  the  superior  petrosal  sinus.  If, 
in  consequence  of  the  origin  and  termination 
of  its  blood-vessels,  the  eye  must  participate 
in  determinations  of  blood  to  the  head3;  the 
same  thing,  for  the  same  reasons,  must  take 
place  in  the  ear. 

Both  eyes  very  frequently  suffer  together  : 
one  ear  can  scarcely  become  affected  alone  ; 
and  what  is  remarkable,  local  treatment  applied 
to  one  has  sometimes  been  found  to  exert  its 
beneficial  influence  equally  on  both 4. 

Lastly,  if  constitution  and  constitutional 
affections  exert  a modifying  influence  over  the 
diseases  of  the  eye,  it  is  obvious  they  must  do 
so  over  those  of  the  ear  also. 

The  analogy  between  the  diseases  of  the 
eye  and  ear  might  be  longer  dwelt  on,  but 

1 See  Lawrence,  Treatise  on  the  Diseases  of  the 

Eye.  London,  1833,  p.  61. 

3 Lawrence,  ut  supra. 

3 Lawrence,  ut  supra. 

4 I am  aware  that  a contrary  opinion  prevails.  The 
law  of  symmetry  of  lesion  does  not,  it  is  said,  hold  so 
generally,  in  regard  to  the  two  cars  as  to  the  two  eyes, 
—a  statement  with  which  my  experience  does  not 
agree. 


what  has  been  said  is  sufficient  to  draw  atten- 
tion to  it  for  the  present,  and  to  prove  that 
there  is  nothing  peculiar  in  the  diseases  of  the 
ear,  except  in  so  far  as  they  are  rendered  so 
by  the  peculiarity  of  the  structure  and  func- 
tion of  the  organ  ; and  this  is  the  case  more 
or  less  with  all  organs,  and  is  what  requires 
a difference  in  the  details  of  treatment. 

The  present  article  is  divided  into  two 
parts,  the  first  comprehending,  The  Acces- 
sory Organs  of  the  Apparatus  of  Hear- 
ing ; and  the  second,  The  Fundamental 
Organ  of  Hearing. 

As  to  the  plan  of  treating  the  subject,  the 
most  advantageous  which  suggests  itself,  con- 
sidering the  complicated  structure  of  the  ear, 
is  to  preface  the  account  of  the  nature  and 
treatment  of  the  diseases  of  each  division  or 
subdivision  of  the  organ,  with  a sketch  of  its 
anatomy  and  physiology,  and  with  particular 
directions  for  the  exploration  of  its  morbid 
states. 

In  regard  to  the  exploration  of  the  ear, 
there  are  some  necessary  general  considera- 
tions into  which  it  is  proper  at  once  to  enter. 

General  remarks  on  the  exploration  of  the 
ear. — Of  all  the  parts  of  the  ear,  the  auricle, 
the  auditory  passage,  the  membrana  tympani, 
together  with  the  handle  of  the  malleus,  and 
the  exterior  of  the  mastoid  process,  are  alone 
open  to  ocular  inspection.  The  cavity  of  the 
tympanum  and  the  Eustachian  tube  are  acces- 
sible only  to  a less  direct  and  less  satisfactory 
mode  of  examination. 

As  it  is  essential  to  good  hearing,  for  the 
atmospherical  air  to  have  free  ingress  to  and 
egress  from  the  cavity  of  the  tympanum 
through  the  Eustachian  tube,  attention  is  first 
directed  to  ascertain  whether  or  not  this  con- 
dition exists  in  its  full  integrity  ; and  the  ex- 
ploration is  made  on  the  principle  now  gene- 
rally adopted  in  the  diagnosis  of  the  diseases 
of  the  chest ; viz.  to  hear  when  it  is  impossi- 
ble to  see  or  touch. 

“ If  the  stethoscope,  furnished  with  its 
stopper,”  says  Laennec,  “ be  applied  over  the 
base  of  the  mastoid  process,  whilst  the  person 
subjected  to  the  experiment  breathes  rather 
forcibly  through  the  nostril  of  the  same  side, 
the  other  nostril  being  kept  closed,  a blowing 
sound  is  distinctly  heard,  which  indicates  the 
entrance  of  air  into  the  mastoid  cells. 

“ If  there  be  any  mucus  in  the  Eustachian 
tube,  or  in  the  cavity  of  the  tympanum,  a gur- 
gling sound  very  like  the  mucous  rhonchus  is 
heard,  and  we  can  easily  distinguish  whether 
it  is  in  the  Eustachian  tube,  in  the  tympanic 
cavity,  or  in  the  mastoid  cells.  This  pheno- 
menon, which  is  not  always  accompanied  by 
dulness  of  hearing,  is  frequently  observed  in 
persons  labouring  under  even  a very  slight 
coryza.  If  the  mucus  obstruct  the  Eustachian 
tube  completely,  no  sound  is  heard,  until,  by 
the  efforts  above  indicated,  the  tube  is  again 
rendered  free. 

“ Strong  inspiration  through  the  nose  also 
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puts  in  motion  the  mass  of  air  contained  in 
the  sinuses  of  the  nasal  fossae,  and  in  the  ca- 
vities of  the  ear,  and  gives  rise  to  a sound 
very  similar  to  that  of  bronchial  respiration. 

“ When  the  stethoscope  is  applied  over  the 
mastoid  process,  the  external  auditory  pas- 
sage, the  superciliary  ridges,  the  superior 
maxillary  bones,  or  the  nose  of  a healthy 
person,  and  he  is  requested  to  speak,  the  voice 
is  heard  to  resound  nearly  in  the  same  man- 
ner it  does  in  the  trachea,  only  with  much  less 
force.  Sometimes,  however,  it  distinctly  tra- 
verses the  cylinder.  This  resonance  is  heard 
more  or  less  over  the  whole  extent  of  the 
cranium. 

“ From  these  facts  it  may  be  inferred,”  con- 
tinues Laennec,  “that  auscultation  will  become 
a sure  means  of  ascertaining  the  existence  of 
obliteration  of  the  Eustachian  tube,  and  will 
serve  to  determine  the  cases  in  which  it  may 
be  proper  to  try  injections  into  the  tube,  or  to 
have  recourse  to  perforation  of  the  membrana 
tympani.  The  same  means  of  exploration, 
moreover,  may,  without  doubt,  be  applied  to 
the  study  of  different  affections  of  the  ear, 
and  particularly  to  that  of  catarrhal  and  ul- 
cerous suppurations  which  have  their  seat 
there. 

“ I have  explored,”  he  says  farther,  “ tho 
ear  of  a lady  about  forty-five  years  of  age, 
whilst  labouring  under  tinnitus,  to  which  she 
has  been  several  years  subject,  and  I heard 
absolutely  nothing.  The  air  circulated  with 
the  most  perfect  freedom  in  the  cavity  of  the 
tympanum,  the  Eustachian  tube  and  the  mas- 
toid cells.  The  tinnitus  seemed,  therefore, 
to  be  nothing  but  an  acoustic  illusion.  Buz- 
zing in  the  ear,  explored  in  the  same  manner, 
has  appeared  to  me  to  be  owing  to  a spasmodic 
contraction  of  the  muscles  of  the  ossicles 1.” 

The  artificial  injection  of  air  into  the  Eus- 
tachian tube,  produces  sounds  which  indicate 
the  state  of  the  middle  ear  with  much  greater 
precision  than  those  arising  from  the  mere 
efforts  of  respiration.  The  introduction  of  the 
air  douche  by  Deleau,  therefore,  has  served  to 
give  full  effect  to  the  ingenious  suggestions  of 
Laennec,  above  quoted. 

As  to  the  labyrinth,  the  diagnosis  of  its 
diseases  must  be  founded  entirely  on  subjec- 
tive symptoms.  And  these  are  to  be  deter- 
mined as  emanating  from  the  labyrinth,  only 
after  careful  examination  has  proved  that 
there  are  no  circumstances  in  the  condition  of 
the  other  parts  of  the  organ  sufficient  to  ac- 
count for  them  ; and  even  then  it  may  remain 
doubtful,  whether  the  disease  have  its  seat 
actually  in  the  labyrinth  or  in  the  auditory 
nerve  before  its  entrance  into  the  labyrinth, 
or  in  the  brain.  Before  proceeding  to  the 
physical  examination  of  the  organ  affected, 
we  must  first  hear  what  the  patient  has  to  say 
of  his  ailment ; what  previous  diseases  he  has 
had,  and  if  he  is  suffering  from  pain.  The 
existence  of  pain  ought  to  regulate  the  extent 

1 Laennec,  Traite  de  1’ Auscultation  Mediate,  &e. 
2de  ed.  tome  i.  p.  125.  Paris,  1826'. 


of  examination ; perhaps  forbid  more  than  a 
glance  into  the  auditory  passage.  The  seat 
and  character  of  the  pain  must  determine  in 
a great  degree  the  treatment  for  the  time. 
Flere  it  is  to  be  remarked,  that  the  changes  in 
the  structure  of  the  ear  leading  to  deafness, 
very  frequently  proceed  unattended  by  any 
symptom,  with  the  exception,  perhaps,  of 
weight  and  uneasiness,  scarcely  amounting  to 
pain,  and  the  patient  becomes  alarmed  only 
when  a very  decided  deterioration  in  the  power 
of  hearing,  with  or  without  constant  noises  in 
the  ears,  has  taken  place. 

Dulness  of  hearing  is  a more  or  less  marked 
attendant  on  all  diseases  of  the  ear.  In  re- 
gard to  many,  it  is  the  symptom  which,  as 
above  said,  first  attracts  the  patient’s  atten- 
tion ; and  the  restoration  of  hearing  is,  in 
most  cases,  the  object  desired  by  the  patient, 
and  aimed  at  by  the  practitioner.  This  being 
the  case,  it  is  of  consequence  to  have  some 
standard  whereby  to  measure  the  power  of 
hearing.  The  ticking  of  a watch  is  most  con- 
venient for  the  purpose,  but  it  is  not  to  be 
forgotten  to  determine  beforehand  at  what 
distance  a healthy  ear  can  perceive  the  sound 
emitted  by  the  particular  watch  employed  : 
in  a still  room,  a loud-ticking  watch  may  be 
heard  at  the  distance  of  about  thirty  feet.  In 
regard  to  estimating  the  degree  of  hearing  by 
the  distance  at  which  a watch  may  be  heard, 
however,  it  is  to  be  remarked  that  the  sus- 
ceptibility of  the  ear  to  the  human  voice  is 
not  always  in  proportion  to  its  susceptibility  to 
a definite  and  equable  sound,  such  as  that  of 
the  instrument  above-mentioned.  The  power 
to  follow  conversation  is,  in  fact,  sometimes 
greater  than  might  be  supposed  indicated  by 
the  shortness  of  the  distance  at  which  a watch 
is  heard  ; but,  on  the  other  hand,  it  is  also 
sometimes  considerably  less.  Many  persons, 
whose  hearing  was  otherwise  good,  Dr.  Wol- 
laston ascertained  were  incapable  of  perceiv- 
ing very  high  or  acute  tones  l.  Notwithstand- 
ing this,  an  approximate  conclusion  regarding 
the  state  of  the  hearing,  sufficient  to  regulate 
the  diagnosis  and  treatment,  may  be  made  by 
means  of  the  ticking  of  a watch,  particularly 
as  the  sound  can  be  admitted  to  the  ear  ex- 
amined always  under  similar  circumstances. 

Part  the  First. 

Accessory  Organs  of  the  Apparatus  of 
Hearing. 

1st,  Of  tlie  auricle,  auditory  passage,  and  membrana 
tympani. 

(a)  Anatomy  of  the  auricle,  auditory  passage, 
and  membrana  tympani. 

The  auricle,  or,  in  common  language,  the 
ear.  The  human  auricle,  as  is  known,  pre- 
sents on  the  surface,  directed  outwards,  pro- 
minences bounding  depressions,  of  which  the 
latter  wind  like  a maze  in  different  directions, 
but  lead  at  last  into  the  auditory  passage. 

1 Philosophical  Transactions,  vol.  110,  p.  306.  Lon- 
don, 1820. 
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Considered  in  a general  way,  the  surface  of 
the  auricle,  which  is  directed  outwards,  is  con- 
cave, whilst  that  turned  towards  the  side  of 
the  head  is  convex  ; the  latter,  however,  it 
is  to  be  remarked,  is  somewhat  depressed  at 
the  places  corresponding  to  the  prominences 
on  the  outer  surface,  but  more  elevated  in  the 
situation  of  the  depressions. 

The  hem-like  fold  of  the  edge  of  the  ear 
all  round  is  called  helix.  The  eminence  within 
that  is  called  anthelix,  and  the  gutter-like  de- 
pression between  the  two  is  called  the  navicu- 
lar fossa.  At  its  upper  extremity  the  anthelix 
divides  into  two  branches,  between  which  is  a 
triangular  depression,  called  fossa  innominata. 
The  lower  extremity  of  the  anthelix  runs  into 
a projection  called  antitragus,  opposite  which, 
and  under  the  anterior  part  of  the  helix,  is  a 
broad  projecting  plate  called  tragus,  which  lies 
over  the  entrance  of  the  auditory  passage  like 
a valve.  The  posterior  margin  of  the  tragus, 
and  anterior  margin  of  the  antitragus,  meet 
inferiorly  ; but  superiorly  they  are  separated 
by  a considerable  notch.  Bounded  by  the 
anthelix,  tragus,  and  antitragus,  and  traversed 
horizontally  by  the  commencement  of  the 
helix,  is  a deep  cavity,  called  concha,  at  the 
anterior  part  of  which  is  the  auditory  passage 
leading  from  it,  as  the  pipe  from  the  mouth  of 
a funnel.  The  lower  pendulous  part  of  the 
ear  is  called  lobule. 

Stripped  of  its  investments,  the  auricle  is 
found  to  be  composed  of  a cartilaginous  ske- 
leton, which  presents,  with  some  modifications, 
all  the  eminences  and  depressions  above  de- 
scribed, except  the  lobule,  which  consists 
merely  of  a prolonged  fold  of  skin,  with  inter- 
vening cellular  and  adipose  tissue. 

The  cartilage  of  the  auricle,  though  fis- 
sured here  and  there,  forms  but  a single  piece. 
It  is  covered  by  perichondrium,  on  which 
much  of  its  strength  and  elasticity  depend  ; for 
when  deprived  of  that  investment  by  dissec- 
tion, the  cartilage  is  found  to  be  very  brittle. 
It  is  of  the  class  of  cartilages  which  Miescher 
and  Miiller  describe  under  the  name  of  spongy 
cartilages. 

With  the  fibrous  structure  of  the  perichon- 
drium are  interwoven  numerous  elastic  fibres, 
which,  under  the  name  of  intrinsic  ligaments, 
extend  from  one  point  of  the  cartilage  of  the 
ear  to  another  ; and  besides  these,  are  the 
terminations  of  the  extrinsic  ligaments  ( liga - 
menta  auricula;,  anterius,  posterius,  et  superius ), 
which  bind  the  auricle  to  the  head. 

Two  sets  of  muscles  belong  to  the  auricle; 
viz.  the  extrinsic,  or  those  w hich,  arising  from 
the  head  and  inserted  into  the  auricle,  move 
it  as  a whole  ; and  the  intrinsic,  or  such  as 
extend  from  one  part  of  the  cartilage  to  ano- 
ther, and  arc  calculated,  when  strong  enough, 
to  produce  some  change  in  the  general  form 
of  the  auricle. 

The  extrinsic  muscles  of  the  auricle  are  : — 
1.  The  elevator  or  superior  muscle.  (M. 
attollens  auriculam,  s.  superior  auricula .)  2. 

The  retractor  or  posterior  muscles.  (M.  re- 
trahentes  auriculam,  s.  posteriores  auricula.) 


3.  The  anterior  muscle.  ( M.  attrahens  auricu- 
lam, s.  anterior  auricula.) 

The  intrinsic  muscles  of  the  auricle  are  : — 
1.  The  larger  muscle  of  the  helix,  (iff.  helicis 
major.)  2.  The  smaller  muscle  of  the  helix. 
(M.  helicis  minor.)  3.  The  muscle  of  the 
tragus,  (iff.  tragicus.)  4.  The  muscle  of  the 
antitragus.  (M.  antitragicus)  5.  The  trans- 
verse muscle.  ( AT.  transversus  auricula.) 

The  skin  of  the  auricle,  which  adheres  inti- 
mately to  the  unequal  surface  of  the  cartilage, 
less  so  to  its  back  and  circumference,  contains 
a number  of  sebaceous  follicles,  particularly  in 
the  concha,  and  around  the  entrance  of  the 
auditory  passage. 

The  auditory  passage. — The  auditory  pas- 
sage is  a canal  of  an  oval  calibre,  the  long 
diameter  of  which  is  directed  from  below'  up- 
wards, and  from  behind  forwards.  It  leads 
from  the  auricle  to  the  tympanum,  from  the 
cavity  of  which  it  is  separated  by  the  inter- 
position of  the  membrana  tympani.  In  front 
of  it  lies  the  joint  of  the  lower  jaw  ; behind 
is  the  mastoid  process.  In  the  adult  its  length 
is  about  an  inch  and  a quarter,  and  its  direc- 
tion is  at  first  somewhat  forwards,  then  up- 
wards and  backwards,  and  lastly  downwards 
and  forwards  again.  Its  lower  wall  is  from 
one-tenth  to  one-fifth  of  an  inch  longer  than 
the  upper. 

The  outer  portion  of  the  auditory  passage 
has  its  wall  composed  partly  of  cartilage  and 
partly  of  fibrous  cellular  tissue.  The  inner 
portion  is  osseous. 

Cartilaginous  and  membranous  portion  of  the 
auditory  passage. — This  portion,  about  half  an 
inch  long,  is  formed  in  front  and  below  by  a 
triangular  plate  of  cartilage,  and  above  and 
behind  by  dense  elastic  fibrous  tissue,  which 
extends  from  the  cartilage  of  the  concha  to 
the  upper  and  posterior  part  of  the  margin  of 
the  external  orifice  of  the  osseous  part  of  the 
auditory  passage.  The  plate  of  cartilage  is 
attached  by  one  edge  to  the  anterior  and 
lower  part  of  the  mouth  of  the  osseous  pas- 
sage by  means  of  dense  and  strong  cellular 
tissue,  and  by  the  other  edge  to  the  auricle. 

The  cartilage  of  the  auditory  passage,  though 
presenting  a fissure  from  its  base  towards  its 
apex,  and  separated  from  the  auricle  at  the 
base  of  the  tragus  by  the  intervention  of  an- 
other fissure,  forms  but  a single  continuous 
piece,  not  only  in  itself,  but  also  with  the  car- 
tilage of  the  auricle.  The  fissures  alluded  to 
arc  called  incisura  santoriniana.  They  are 
filled  with  elastic  tissue,  and  while  motion  is 
permitted  between  the  corresponding  edges, 
additional  elasticity  is,  by  means  of  them,  im- 
parted to  the  whole  cartilage.  It  is  in  conse- 
quence of  this  structure  that  the  outer  por- 
tion of  the  auditory  passage  is  so  dilatable  as 
to  allow  a view  of  the  bottom  of  the  passage 
being  obtained. 

Osseous  part  of  the  auditory  passage. — This 
leads  from  the  outside  of  the  temporal  bone, 
and  is  about  three  quarters  of  an  inch  long. 
The  margin  of  its  outer  orifice  is  rough  and 
irregular,  to  give  attachment  to  the  cartila- 
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ginous  portion  of  the  passage,  and  to  the 
auricle.  Just  within  the  inner  orifice  there  is 
a groove,  incomplete  at  the  upper  part,  for 
the  reception  of  the  circumference  of  the 
membrana  tympani. 

The  osseous  portion  of  the  auditory  pas- 
sages is  quite  incapable  of  being  dilated  for 
the  purposes  of  examination. 

The  auditory  passage  is  lined  by  a continu- 
ation of  the  skin  of  the  auricle.  This  skin 
becomes  more  and  more  delicate  as  it  ap- 
proaches the  osseous  part  of  the  passage, — 
extremely  so  where  it  is  continued  on  the 
outer  surface  of  the  membrana  tympani,  with 
which  it  is  intimately  incorporated.  The 
skin  of  the  auditory  passage  is  covered  with 
fine  hairs,  and,  in  old  persons,  close  to  the  en- 
trance, hairs  like  those  on  the  tragus, sometimes 
of  considerable  length,  are  enrooted.  The 
skin  of  the  auditory  passage  is  connected  to 
the  subjacent  perichondrium  and  periosteum, 
by  rather  dense  and  sparing  cellular  tissue. 
The  epidermis  readily  separates  by  putrefac- 
tion, and  may  be  drawn  out  like  the  finger  of 
a glove,  the  blind  end  being  that  which  invests 
the  membrana  tympani.  From  about  a tenth 
of  an  inch  within  the  auditory  passage  to  about 
one-fifth  of  an  inch  from  the  membrana  tym- 
pani, the  lining  integument  presents  numerous 
small  apertures,  the  terminations  of  the  ex- 
cretory ducts  of  the  glands  which  secrete  the 
ear-wax.  These  excretory  orifices  are  most 
numerous  about  the  middle  of  the  passage, 
towards  the  termination  of  the  cartilaginous 
and  membranous  portion.  The  ceruminous 
glands,  glandulee  ceruminosce,  are  small,  round, 
or  oval  bodies  of  a brownish  yellow  colour, 
and  very  vascular.  They  are  imbedded  in 
the  areolae  presented  by  the  dense  cellular 
tissue  which  connects  the  skin  of  the  auditory 
passage  to  the  subjacent  cartilage  or  bone. 
The  ear-wax,  cerumen,  is,  as  is  known,  a thick 
orange-coloured,  or  yellowish  brown  viscid 
substance,  of  an  extremely  bitter  taste,  and 
somewhat  aromatic  odour.  The  auditory  pas- 
sage, especially  in  the  middle,  is  usually  co- 
vered with  a more  or  less  thick  layer  of  it. 

Membrana  tympani. — The  membrana  tym- 
pani is  situated  at  the  bottom  of  the  external 
auditory  passage,  between  which  and  the  ca- 
vity of  the  tympanum  it  is  interposed  like  a 
partition.  It  is  a thin  semi-transparent,  glis- 
tening, dry-looking  membrane,  of  an  oval 
shape,  but  truncated  at  the  upper  end.  The 
handle  of  the  malleus  is  in  intimate  connexion 
with  the  membrana  tympani,  and  may  be  dis- 
tinctly seen,  on  examination  in  the  living  sub- 
jects, by  means  of  a speculum  auris,  occupying 
a line  in  the  membrane  extending  from  its 
upper  and  anterior  margin  downwards  and 
backwards  to  a point  a little  below  and  in 
front  of  its  centre.  The  longest  diameter 
of  the  membrana  tympani,  which  is  directed 
from  above  downwards,  and  from  behind  for- 
wards, is  about  eight-twentieths  of  an  inch,  and 
its  shortest,  that  from  behind  forwards,  some- 
what less  than  seven-twentieths  of  an  inch.  It 
is  fixed  by  its  circumference  in  the  circular 


groove  at  the  inner  extremity  of  the  osseous 
part  of  the  external  auditory  passage  ; and  as 
this  is  cut  obliquely  from  behind  forwards, 
from  above  downwards,  and  from  without  in- 
wards, so  is  the  direction  of  the  membrane. 
Hence  it  forms,  with  the  upper  and  posterior 
wall  of  the  auditory  passage,  an  obtuse  angle, 
and  with  the  lower  and  anterior  wall,  an  acute 
angle.  The  membrana  tympani  is  convex  to- 
wards the  tympanum,  concave  towards  the  au- 
ditory passage,  a disposition  depending  on  its 
connexion  with  the  handle  of  the  malleus, 
which  has  an  inward  direction  inferiorly.  As 
regards  the  composition  of  the  membrana 
tympani,  it  consists  of  a proper  membrane  and 
two  tegumentary  investments,  one  of  which, 
that  on  the  external  surface  is  the  delicate 
continuation  of  the  skin  of  the  auditory  pas- 
sage already  mentioned  ; and  the  other  si- 
tuated on  the  inner  surface,  is  a continuation 
of  the  delicate  membrane  which  gives  a lining 
generally  to  the  cavity  of  the  tympanum.  The 
proper  membrane  is  fibrous,  and  can  be  di- 
vided into  two  layers,  the  outer  of  which  con- 
sists of  radiating  fibres  which  run  from  the 
circumference  towards  the  centre,  to  be  in- 
serted into  the  handle  of  the  malleus  along 
its  whole  extent ; the  inner  layer  is  less  dis- 
tinctly fibrous,  though,  when  torn,  it  does  in- 
dicate a fibrous  disposition,  but  that  in  a di- 
rection opposite  to  the  former.  The  circum- 
ference of  the  membrana  tympani  is  formed  of 
a thick,  firm,  ligamentous  or  cartilaginous  ring, 
which  is  fixed  in  the  groove  of  the  bone.  This 
ring  appears  to  be  composed  of  an  aggregation 
of  the  circular  fibres  interwoven  with  the  pe- 
ripheral extremities  of  the  radiating  ones,  and 
with  fibres  from  the  periosteum  of  the  audi- 
tory passage  and  of  the  cavity  of  the  tympa- 
num. At  the  anterior  and  superior  margin  of 
the  membrana  tympani,  where  the  two  tegu- 
mentary layers  are  reflected  from  it,  there  is 
a mass  of  dense,  reddish,  vascular  cellular 
tissue,  surrounding  the  neck  of  the  malleus, 
and  continuous  with  a similar  tissue  found 
under  the  lining  integument  of  the  upper  wall 
of  the  osseous  auditory  passage.  The  extre- 
mity of  the  handle  of  the  malleus,  which  is 
curved  forwards  and  outwards,  is  compressed 
from  within  outwards,  and  one  of  the  flat  sur- 
faces occupies  a point  of  the  membrana  tym- 
pani below  its  centre  and  nearer  its  anterior 
edge.  It  is  at  this  point  that  the  bottom  of 
the  concavity  is,  which  the  membrana  tympani 
presents  externally.  At  its  upper  part  the 
membrana  tympani  is  pushed  outwards  by  the 
short  process  of  the  malleus,  which  projects 
towards  the  auditory  passage. 


Fig.  190. 


a b 

Fig.  190.  The  adult  membrana  tympani  of  the  right 
side ; a,  as  seen  from  the  auditory  passage ; b,  as 
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seen  from  the  tympanum.  The  shape , size , the  mode 
in  which  the  malleus  is  connected  with  the  membrane , 
and  the  cartilaginous  ring  which  forms  its  circum- 
ference, are  represented. 

Nerves  of  the  auricle,  auditory  passage,  and 
membrana  tympani.  These  are  derived  from 
the  cervical  plexus,  from  the  facial,  from  the 
third  branch  of  the  fifth  pair,  and  also  from 
the  pneumo-gastric. 

The  nerves  from  the  cervical  plexus,  two 
in  number,  are  distributed  principally  to  the 
lobule  and  to  the  posterior  and  lower  part  of  the 
auricle.  The  facial  nerve,  in  its  exit  from  the 
stylo-mastoid  foramen,  gives  off  the  posterior, 
inferior,  or  deep  auricular  nerve,  which  receives, 
according  to  Arnold,  a twig  from  the  pneu- 
mogastric,  and  another  from  the  great  auricu- 
lar branch  of  the  third  cervical,  and  then 
divides  into  two  branches,  a posterior,  larger, 
and  an  anterior  smaller,  the  latter  of  which 
supplies  the  retractor  muscles  and  posterior 
and  superior  part  of  the  auricle. 

The  superficial  temporal  nerve,  a branch  of 
the  posterior  and  inferior  fasciculus  of  the  third 
division  of  the  fifth  pair,  gives  off  two  branches, 
superior  and  inferior  nerves  of  the  external  au- 
ditory meatus,  the  ramifications  of  which  are 
distributed  to  the  integument  of  the  auditory 
passage  and  concha.  There  is  one  branch, 
nervus  tympani,  described  as  running  under 
the  upper  wall  of  the  osseous  part  of  the 
auditory  passage  to  the  membrana  tympani. 
Another  branch  sends  filaments  to  the  anterior 
and  superior  parts  of  the  auricle. 

The  third  and  most  considerable  branch  of 
the  auricular  nerve  of  the  pneumo-gastric, 
while  in  the  mastoid  canal  of  Arnold,  divides 
into  two  branches,  one  of  which  joins,  as  has 
been  said,  the  posterior  auricular  branch  of 
the  facial  nerve  ; the  other,  which  is  stronger, 
goes  to  the  posterior  wall  of  the  auditory  pas- 
sage, gives  filaments  to  the  ceruminous  glands, 
and,  in  company  with  a branch  of  the  poste- 
rior auricular  artery,  penetrates  the  cartilage 
of  the  ear,  to  ramify  on  the  skin  covering  its 
convex  surface. 

Blood-vessels  of  the  auricle,  auditory  passage, 
and  membrana  tympani. — The  auricle,  auditory 
passage,  and  ceruminous  glands  receive  their 
supply  of  blood  from  the  posterior  auricular 
artery,  the  temporal,  the  occipital,  and  the 
deep  auricular  branch  of  the  internal  maxillary. 
The  arteria  tympanica  superior  from  the  sty- 
lo-mastoid branch  of  the  posterior  auricular, 
together  with  the  arteria  tympanica  inferior 
from  the  internal  maxillary  supplies  the  mem- 
brana tympani.  The  arteries  of  the  mem- 
brana tympani  run  round  its  circumference, 
and  down  along  the  handle  of  the  malleus, 
and  branching  out,  like  radii,  form  by  their 
inosculations  a fine  net-work. 

The  arteries  above-mentioned  are  accom- 
panied by  corresponding  veins. 

The  few  lymphatic  vessels,  which  have 
been  observed,  accompanied  the  blood-vessels, 
principally  the  veins.  There  are  some  small 
lymphatic  glands  behind  the  auricle,  and  in 
front  of  the  mastoid  process. 


(If)  Physiology  of  the  Auricle,  Auditory  passage, 
and  Membrana  Tympani. 

Auricle. — The  sonorous  undulations  col- 
lected by  the  auricle,  make  their  way  inwards 
partly  by  being  reflected  from  the  concha  into 
the  auditory  passage,  and  partly  by  being 
transmitted  directly  through  the  substance  of 
the  auricle  itself. 

Auditory  passage. — The  air  contained  in  the 
auditory  passage,  at  the  same  time  that  it 
transmits  the  sonorous  undulations  which  are 
communicated  to  it,  onwards  to  the  membrana 
tympani,  increases  their  intensity  by  resonance. 
The  walls  of  the  auditory  passage  also  trans- 
mit sound.  Receiving  the  undulations  from 
the  auricle,  they  conduct  them  directly  to  the 
circumference  of  the  membrana  tympani. 

Membrana  tympani. — The  membrana  tym- 
pani being  thrown  into  vibration  by  the  undu- 
lations of  sound  which  are  transmitted  to  it 
by  the  auditory  passage,  in  the  manner  just 
described,  communicates  its  vibrations  to  the 
chain  of  ossicles,  and  to  the  air  contained  in 
the  tympanic  cavity ; but  as,  on  the  other 
hand,  these  re-act  on  the  membrana  tympani, 
and  influence  its  state  of  tension,  the  further 
consideration  of  the  action  of  this  membrane 
is  deferred  till  the  physiology  of  the  tympa- 
num comes  to  be  treated  of. 

(c)  Exploration  of  the  Auricle,  Auditory  Pas- 
sage, and  Membrana  Tympani. 

To  make  the  examination  of  the  state  of  the 
auditory  passage  and  membrana  tympani,  the 
patient  is  to  be  seated  close  by  a window, 
through  which,  if  possible,  the  sun  is  shining, 
with  the  affected  ear  turned  towards  it.  The 
surgeon  standing  behind  the  patient,  strongly 
inclines  the  head  of  the  latter  to  the  opposite 
side,  and  moves  it  about  until  the  rays  of  light 
fall  directly  into  the  ear  ; he  then,  with  the 
left  hand,  if  the  patient’s  right  car  be  the  sub- 
ject of  examination,  draws  the  auricle  well  up- 
wards and  backwards,  in  order  that  the  audi- 
tory passage  may  have  its  curvature  diminished, 
and  its  entrance  at  the  same  time  somewhat 
dilated.  The  dilatation  of  the  entrance  of  the 
auditory  passage  is  slightly  aided  by  the  pa- 
tient opening  his  mouth,  an  action  which  tends 
to  withdraw  from  the  lower  wall  of  the  carti- 
laginous portion  of  the  passage  the  condyle  of 
the  lower  jaw,  which,  when  the  mouth  is  shut, 
presses  the  lower  wall  somewhat  upward.  The 
examination,  as  above  described,  is  sometimes 
sufficient,  but,  in  general,  it  will  be  found  more 
satisfactory,  or  even  absolutely  necessary,  to 
use  a speculum  auris  to  dilate  and  straighten 
somewhat  more  the  cartilaginous  and  mem- 
branous portion  of  the  auditory  passage,  so 
that  the  light  may  have  freer  access  to  the 
bottom.  In  using  a speculum  auris  it  is  always 
to  be  remembered  that  it  is  the  cartilaginous 
and  membranous  portion  only  of  the  auditory 
passage  which  admits  of  being  dilated,  the  in- 
strument, therefore,  should  not  be  pushed  far 
in,  as  such  a proceeding  would  only  serve  to 
narrow  the  passage,  and  any  attempt  at  dilata- 
tion by  pressing  on  the  arms  of  the  instru- 
ment, would  produce  pain.  It  is  of  little  con- 
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sequence  what  form  of  speculum  is  used,  only 
it  is  to  be  remarked  that  the  inner  surface  of 
its  funnel  should  not  be  polished.  Every  thing 
being  disposed  as  above  described,  the  sur- 
geon, taking  the  speculum  in  his  right  hand, 
inserts  the  end  of  its  funnel  closed  into  the 
auditory  passage,  not  deeper  than  half  an  inch, 
and  in  such  a manner  that  when  the  halves  of 
the  funnel  are  separated  by  pressure  on  the 
arms  of  the  instrument,  it  may  be  in  a direc- 
tion upwards  and  downwards,  so  that  the  up- 
per and  lower  walls  of  the  cartilaginous  and 
membranous  portion  of  the  auditory  passage, 
are  the  parts  pressed  on.  In  looking  into  the 
auditory  passage,  the  surgeon  must  take  care 
not  to  intercept  the  light  by  his  own  head. 
By  conducting  the  examination  in  the  man- 
ner described,  not  only  is  the  state  of  the 
auditory  passage  ascertained,  but  the  mem- 
brana  tympani  may  be  seen  in  its  whole  ex- 
tent, if  there  be  nothing  to  obstruct  the  view. 
The  morbid  appearances  observable  in  the  au- 
ditory passage,  are  inflammation  of  its  lining 
integument,  and,  perhaps,  tumefaction  so 
great,  that  the  mouth  of  the  passage  is  con- 
siderably contracted  ; pustules  or  crusts,  or 
cuticular  desquamations,  morbid  accumulations 
of  wax,  polypous  excrescences,  and  occasion- 
ally false  membranes  stretching  between  its 
walls,  and  even,  though  rarely,  obliteration  of 
the  passage  altogether.  The  most  common 
condition  which  comes  under  the  eye  of  the 
surgeon  is  chronic  inflammation  with  dis- 
charge. 

As  to  the  membrana  tympani,  we  can  ob- 
serve distinctly  whether  it  be  glistening  or 
dim,  whether  it  be  semi-transparent  or  opaque, 
and  this  again,  whether  partially  so  or  in  its 
whole  extent ; whether  its  depression  is  evi- 
dent, or  whether,  in  consequence  of  thickening 
of  the  membrane  itself,  it  has  become  indis- 
tinct or  altogether  obliterated  ; whether  the 
membrane  be  perforated  or  not.  We  can 
also  observe  the  handle  of  the  malleus  in  its 
whole  length,  and  whether  or  not  there  be 
any  undue  vascularity  around  it.  An  obser- 
vation, to  be  more  fully  discussed  in  a subse- 
quent part  of  this  article,  may  be  here  antici- 
pated, and  that  is,  a false  membrane,  which, 
when  the  membrana  tympani  has  been  entirely 
destroyed  by  ulceration,  occasionally  forms 
around  the  small  bones  when  these  still  retain 
their  place,  and  which  I have  seen  mistaken 
for  the  real  membrana  tympani.  It  is,  how- 
ever, to  be  distinguished  by  its  irregularity  of 
surface  and  circumference,  and  by  its  lying 
deeper  than  the  real  membrane,  and  by  the 
absence  of  distinct  continuity  of  surface  with 
the  skin  of  the  auditory  passage  ; it  in  fact 
lies  in  the  cavity  of  the  tympanum  stretched 
in  front  of  the  outer  wall  of  the  labyrinth,  to- 
ward which  it  is,  along  with  the  handle  of  the 
malleus,  especially  at  the  lower  part,  drawn. 
In  such  cases  the  hearing  has  been  annihilated, 
or  nearly  so. 

In  the  examination  of  the  external  ear,  the 
mastoid,  process  should  not  be  overlooked. 
Pain  may  already  exist  in  it  or  be  producible 


by  pressure.  The  skin  over  it  may  be  red  or 
livid,  and  a collection  of  matter  discovered 
underneath,  or  matter  having  been  already 
evacuated,  fistulous  openings,  leading  to  ca- 
rious bone,  may  present  themselves. 

(d.')  Diseases  of  the  auricle,  auditory  passage, 
and  membrana  tympani. 

As  the  tegumentary  tissue  invests  these 
parts,  they  are  frequently  involved  in  cuta- 
neous diseases.  The  auditory  passage  and 
membrana  tympani  especially  suffer  from  the 
dregs  of  the  exanthemata. 

Injuries  and  diseases  of  the  auricle. 

Imperfect  development  and  absence  of  the 
auricle. — The  auricle  has  been  frequently  found 
imperfectly  developed.  Loffler 1 once  saw  in 
a new-born  infant,  a congenital  fissure,  ex- 
tending transversely  through  the  whole  au- 
ricle, and  the  edges  a finger’s  breadth  from 
each  other.  The  edges,  being  made  raw,  were 
united  by  suture,  and  the  deformity  was,  in 
consequence,  very  much  diminished.  The 
auricles  may  not  be  formed  at  all,  or  their  de- 
velopment may  be  so  arrested  that  they  shall 
be  represented  merely  by  unshapely  folds  of 
skin,  with  or  without  cartilage,  or  they  may 
deviate  more  or  less  from  their  usual  form, 
size,  and  situation.  The  auricle  has  been  cut, 
torn,  or  shot  off,  or  entirely  destroyed  by 
disease.  The  mere  absence  or  loss  of  the 
auricle  is  not  alone  a sufficient  cause  of  deaf- 
ness, though  it  is  obvious,  that  under  many 
circumstances  sounds  will  be  but  imperfectly 
collected.  See  Otoplasty. 

Wounds  of  the  auricle. — Incised  wounds  of 
the  auricle  readily  heal.  When  of  consider- 
able extent  and  irregular,  they  require  to  be 
united  by  stitches  and  supported  by  proper 
pads  and  bandages.  There  are  instances  of 
re-union  of  the  auricle  after  its  complete  de- 
tachment by  a cutting  instrument,  and  even 
after  it  has  been  almost  entirely  torn  off. 
Erysipelas  is  apt  to  supervene  and  impede 
the  healing  of  wounds  of  the  auricle.  The 
common  simple  operation  of  piercing  the 
lobes,  though  sometimes  expected  to  prove 
sanative,  occasionally  gives  rise  to  consider- 
able irritation.  M.  Bobe-Moreau,  in  a paper 
professedly  on  the  bad  effects  often  arising 
from  piercing  the  lobes  of  the  ears 2,  relates 
cases  in  which  inflammation  and  swelling  of 
the  auricle,  pustular  eruptions  on  the  face,  and 
enlargement  of  the  neighbouring  lymphatic 
glands  took  place,  accompanied  by  more  or 
less  pain  and  general  fever.  Hufeland,  more- 
over3, tells  us  of  an  infant  which  died  of 
locked  jaw,  brought  on,  as  it  was  believed,  by 
the  nurse  having  pierced  the  ears  three  days 
after  birth. 

Continued  pressure  on  the  auricle  oceasion- 

1 Von  den  Krankheiten  des  ausseren  Ohres.  In 
Stark’s  neues  Archiv  fur  die  Gcburtsliulfe,  Frauen- 
zimmer-und-Kinderkrankhciten,  Bd.  i.  p.  410.  Jena, 

1«00-  „ . . , 

2 Journal  General  do  Medecine,  &c.  xne  Annee, 
No.  cxxxii.  tome  xxix.  Aout,  1807,  p.  362. 

3 Journal  dcr  practischcn  Heilkundc,  xii.  1806,  p. 
210. 
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ally  produces  sloughing,  as  in  sick  persons 
long  confined  to  bed.  Boyer  1 mentions  a 
case,  in  which  a large  ulcer  on  the  sacral  re- 
gion compelling  the  patient  to  lie  on  his  side, 
a slough  formed  on  the  anthelix.  After  it 
came  away,  there  remained  a hole  large  enough 
to  admit  the  point  of  the  little  finger. 

Erysipelas  of  the  auricle. — This  is  more  apt 
to  occur  than  phlegmonous  inflammation.  It 
is  usually  owing  to  wounds  or  some  mechani- 
cal or  chemical  irritation  of  the  auricle  itself 
or  of  the  auditory  passage,  or  to  the  spread  of 
general  erysipelas  of  the  head  and  face.  The 
skin  of  the  auditory  passage  generally  parti- 
cipates in  the  disease,  in  which  case  the  pas- 
sage is  contracted,  and  a sanious  discharge 
issues  from  it.  The  membrana  tympani  being 
covered  by  a delicate  continuation  of  the  in- 
tegument, is  also  apt  to  be  involved. 

Under  favourable  circumstances,  as  the 
erysipelas  subsides,  the  auditory  passage  again 
becomes  free,  and  the  morbid  secretion  disap- 
pears ; the  disturbance  in  the  function  of  the 
organ,  which  consisted  in  some  degree  of  dul- 
ness  of  hearing,  attended  by  buzzing,  at  the 
same  time  ceases.  If  this  is  not  the  case,  ex- 
amination of  the  auditory  passage  is  to  be 
made,  lest  any  accumulation  of  wax  and  exfo- 
liated epidermis  or  crusts  of  inspissated  mat- 
ter, have  taken  place,  or  the  membrana  tym- 
pani suffered.  The  treatment  of  the  erysipelas 
itself  is,  of  course,  not  different  from  that  of 
erysipelas  of  the  head  and  face  generally. 

Herpes  and  Eczema  of  the  auricle. — The  au- 
ricle is  particularly  liable  to  be  affected  with 
herpes  and  eczema,  so  that  there  are,  distin- 
guished by  writers  on  the  diseases  of  the  skin, 
“ herpes  auricularis,”  and  “ eczema  aurium.” 

Eczema  aurium,  or,  as  it  is  commonly  called, 
“ sore  ears,”  is  one  of  the  varieties  most  com- 
monly met  with.  In  infants,  the  disease, 
which  in  them  is  not  to  be  confounded  with 
intertrigo,  is  apt  to  break  out  during  the  pro- 
cess of  teething.  In  women  it  is  frequently 
connected  with  disordered  menstruation,  both 
at  the  time  of  life  when  that  periodical  dis- 
charge first  occurs  and  when  it  ceases. 

In  the  acute  stage  there  is  great  heat  and 
itchiness  ; the  ears  are  red,  swollen,  and  co- 
vered with  vesicles,  from  which  issues  a reddish 
fluid  ; chaps  and  excoriations  are  formed.  The 
auditory  passage  does  not  fail  to  become  im- 
plicated, if  it  has  not  been  so  from  the  first ; 
there  is  an  acrid,  puriform,  and  stinking  dis- 
charge from  it ; and,  on  examination,  its  calibre 
is  found  very  much  contracted,  in  consequence 
of  the  tumefaction  of  the  lining  integument. 
The  cutaneous  layer  of  the  membrana  tym- 
pani is  likewise  apt  to  suffer.  This  state  of 
parts  is  accompanied  by  violent  buzzing  and 
singing  in  the  ear,  and  more  or  less  dulness  of 
hearing. 

The  disease  usually  becomes  chronic  ; in 
which  case  the  red  and  thickened  skin  is  co- 
vered with  crusts  or  scales  of  a yellow  colour, 

1  Traite  lies  Maladies  Chirurgicalcs,  Paris,  1822, 

vol.  vi.  p.  5. 


between  which  are  fissures,  whence  exudes  a 
reddish  fluid. 

The  following  is  the  state  of  the  cars  in  a 
lady  aged  about  fifty,  at  the  period  of  two 
years  after  the  complaint  first  broke  out,  and 
for  which  no  particular  treatment  was  em- 
ployed : — The  auricles  reddish  and  swollen, 
and  covered  in  the  conchae  with  a whitish 
scurf.  The  skin  of  the  auditory  passages  also 
red  and  swollen,  so  that  their  calibre  is  con- 
tracted. There  is  a light-coloured,  bad-con- 
ditioned secretion,  like  a mixture  of  pus  and 
wax.  The  membrana  tympani  on  both  sides 
has  suffered.  Its  cutaneous  layer  is  so  much 
thickened  that  the  handle  of  the  malleus  no 
longer  forms  any  projection,  its  position  being 
indicated  merely  by  a red  vascular  line.  The 
colour  of  the  rest  of  the  membrane  is  dirty 
yellow.  Hearing  much  impaired. 

In  bad  cases  the  whole  auricle  may  be  con- 
verted into  a knobbed,  shapeless,  and  lumpy 
mass. 

Treatment. — Bloodletting,  general  or  local, 
purgatives,  and  the  use  of  pediluvia  ; followed 
up  by  mercurial  alteratives  and  compound  de- 
coction of  sarsaparilla,  with  sulphur  baths, 
and  counter-irritation,  make  up  the  more  ge- 
neral treatment.  In  regard  to  the  dressing  of 
the  parts  themselves,  bathing  with  tepid  water 
is  all  that  is  required  or  can  be  borne  at  first ; 
by  and  by  a weak  solution  of  acetate  of  lead 
may  be  used,  and  the  excoriations  and  ulcera- 
tions anointed  with  unguentum  zinci.  For 
the  treatment  of  the  auditory  passage,  see 
Inflammation  of  the  tegumentary  lining  of  the 
auditory  passage,  fyc. 

Boils  on  the  auricle. — The  auricle  is  some- 
times the  seat  of  boils.  In  a patient  who 
complained  of  very  severe  pain  in  the  ear, 
there  was  found  a boil  about  the  size  of  a pea 
within  the  mouth  of  the  auditoi'y  passage.  It 
burst,  gave  issue  to  some  bloody  matter  and  a 
flock  of  dead  cellular  tissue,  and  then  quickly 
healed  *.  Somewhat  more  than  usual  atten- 
tion should  be  paid  to  the  maturation  and 
evacuation  of  boils,  especially  when  near  the 
entrance  of  the  auditory  passage.  Hearing 
suffers  for  the  time  only,  and  that,  in  propor- 
tion to  the  contraction  of  the  meatus  produced 
by  the  attending  inflammatory  swelling.  This 
affection  has  been  met  with  in  a very  severe 
form  in  mad  persons  2. 

Cancer  of  the  auricle. — Mr.  Travers  remarks  3 
that  the  auricle  is  rarely  an  original  seat  of 
cancer,  although  not  unfrequently  attacked  by 
the  encroachment  of  an  ulcer  on  the  cheek. 
He  mentions,  however,  his  having  once  seen 
the  upper  third  of  the  external  ear  the  ex- 
clusive seat  of  an  indurated  sore,  having  every 
character  of  cancer.  He  amputated  the  dis- 
eased piece ; the  wound  healed,  and  at  the 

1 Die  Ohrentzundnng  von  Hcrrn  Professor  Dr. 
Krukenbcrg.  In  his  Jnhrbiicher  tier  ambulatorischen 
Klinik  zu  Halle.  Bd.  ii.  p.  203 — 252.  Ilallc,  1824. 

2 Dr.  Fr.  Bird,  in  Grade,  und  Walthcr’s  Journal, 
Bd.  19.  H.  4.  p.  631—638. 

3 On  Malignant  Diseases,  part  ii.  in  Mcdico-Chirur- 
gical  Transactions,  vol.  xv.  p.  252.  London,  1829. 
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time  he  wrote,  he  believed  the  patient  re- 
mained sound.  Among  other  diseases,  some- 
times mistaken  for  cancer,  Mr.  Travers  men- 
tions crustaceous  herpes,  and  an  affection  re- 
sembling elephantiasis.  Such  a mistake  has 
been  made  by  Kramer  1 in  describing  “ scir- 
rhous degeneration  of  the  auricle.” 

Hypertrophy  of  the  auricle. — Boyer 2 saw 
the  lobe  of  the  ear  in  a young  man  so  large 
that  it  reached  to  the  cheek.  He  cut  the 
superabundant  part  away,  the  wound  healed, 
and  the  deformity  was  removed.  Dr.  Graves 
mentions  a case  3 of  gradual  elongation  of  the 
ears.  The  subject  of  it,  a young  gentleman, 
died  dropsical.  On  dissection,  the  liver  was 
found  in  a state  of  fatty  degeneration,  and  the 
hypertrophy  of  the  lobes  of  the  ears  owing 
to  an  increased  deposition  of  fat 4. 

Mr.  Campbell 5 6 tells  us  that  in  the  district 
of  Nepaul  in  India,  the  auricle  is  frequently 
the  seat  of  firm  fleshy  enlargements,  and  that 
this  state  generally  co-exists  with  goitre. 

Ncevus  viaternus  and  aneurism  by  anastomoses 
of  the  auricle. — The  auricle,  especially  the  lobe 
of  it,  is  occasionally  observed  to  be  the  seat  of 
that  form  of  naevus  called  mole,  in  which  a 
circumscribed  part  of  the  skin  is  thickened,  of 
a brown  colour,  and  covered  with  hair.  A 
case  of  aneurism  by  anastomoses  of  the  auri- 
cle occurred  to  Dupuytren  °.  The  subject 
was  a young  man  twenty  years  old.  The  dis- 
ease had  developed  itself  from  two  small  red 
congenital  spots  in  the  exterior  fold  of  the 
right  auricle.  The  development  had  com- 
menced about  his  twelfth  year,  and  had  been 
increasing  since.  Hemorrhage  had  occurred 
at  different  times,  and  some  of  the  arteries 
leading  into  the  diseased  part  had  been  tied 
before  Dupuytren  saw  him.  The  surrounding 
skin  of  the  head  was  involved.  On  his  en- 
trance into  the  Hotel-Dieu,  the  ear  was  much 
larger  than  that  of  the  opposite  side,  and  of  a 
deep  red  violet  colour.  Pulsation  could  be 
felt  in  it  at  several  points.  Dupuytren  tied 
the  common  carotid  artery,  but  with  little 
success. 

It  would  be  out  of  place  here  to  mention 
the  various  methods  of  treating  naevus  or 
aneurism  by  anastomoses,  which  have  been 

1 Die  Erkenntniss  und  Heilung  der  Ohrcnkrank- 
lieitcn,  p.  107.  Berlin,  1830;  or  Dr.  Bennett’s  trans- 
lation, London,  1838. 

2 Traite  des  Maladies  Chirurgicales,  tome  vi.  p. 
3.  Paris,  1822. 

3 Lond.  Med.  Gaz.  vol.  xx.  p.  210. 

4 In  tlie  same  clinical  lecture,  Dr.  Graves  mentions 
tlic  case  of  a gentleman,  the  lobe  of  whose  ear  is  some- 
times attacked  suddenly  by  gouty  congestion  accom- 
panied by  agonising  pain,  but  which  never  lasts  more 
than  a few  hours. 

5 Transactions  of  the  Medical  and  Physical  Society 
of  Calcutta,  vol.  xi-  Calcutta,  1833. 

6 Observation  sur  une  ligature  de  l’Arterc  Carotide 
primitive,  dans  un  cas  de  dilatation  anevrismatique  des 
artcres  de  l’orcille,  de  la  tempo,  de  l’oceiput,  ct  de 
production  de  tissu  erectile.  Read  first  at  the  Institute, 
June  6th,  1825,  and  published  in  Breschet’s  Reper- 
toire General  d’Anatomio  et  de  Physiologic,  patho- 
logique,  et  de  clinique  chirurgicale,  tome  vi.  p.  231, 
plate  iii.  Paris,  1828. 


adopted  ; it  is  sufficient  to  remark,  in  regard 
to  the  case  above  related,  how  easily  the  two 
small  red  congenital  spots  on  the  auricle  might, 
if  taken  in  time,  have  been  obliterated  or  re- 
moved by  any  of  the  more  simple  methods. 

Tumours  in  the  auricle. — The  sebaceous  fol- 
licles frequently'  inflame  and  become  enlarged 
from  accumulated  secretion.  Considerable 
irritation  attends  such  a state,  which,  however, 
gradually  subsides  after  evacuation  of  the  ac- 
cumulated matter.  Small  encysted  and  stea- 
tomatous  tumours  form  under  the  skin.  Dr. 
Lincke  1 mentions  that  he  saw,  in  a man  in 
whom  the  auricles  on  both  sides  were  much 
thickened  and  deformed  from  the  small  pox, 
an  encysted  tumour  the  size  of  a hazel  nut,  in 
the  upper  part  of  the  navicular  fossa. 

Injuries  and  diseases  of  the  auditory  passage. 

Closure  of  the  auditory  passage. — Congenital 
imperforation  of  the  auditory  passage  may  be 
complete  throughout  or  only  partial.  Henkel  2 
in  attempting  to  pierce  an  imperforate  audi- 
tory passage  found  it  quite  solid.  Partial  clo- 
sure may  be  by  an  extension  of  the  skin  over 
the  mouth  of  the  passage,  or,  according  to  the 
testimony  of  authors,  by  a membranous  sep- 
tum at  a greater  or  less  depth,  before  the  mem- 
brana  tympani.  In  a case  in  which  occlusion 
of  the  mouth  of  the  auditory  passage  existed 
at  birth,  a very  small  aperture  appeared,  at 
the  age  of  three  months,  in  the  spot  where 
the  entrance  of  the  passage  should  have  been 
on  the  right  side,  and  in  two  months  after  on 
the  left.  The  apertures  gradually  enlarged, 
until  the  mouth  of  the  auditory  passages  as- 
sumed the  natural  size  3. 

Sometimes,  but  rarely,  obliteration  of  the 
auditory  passage  takes  place  from  disease. 
Thus  in  caries  of  the  osseous  part  of  the  pas- 
sage, exfoliation  having  perhaps  taken  place, 
the  ulcerated  parts  begin  to  heal ; but  as  in 
such  cases  elsewhere,  distortion,  contraction, 
and  unnatural  adhesion  of  the  soft  parts  su- 
pervene ; and  this  may  be  so  great  as  to  pro- 
duce obliteration  of  the  passage  to  a greater 
or  less  extent. 

The  opening  up  of  a new  passage  in  cases 
of  complete  congenital  imperforation  or  ac- 
quired obliteration,  supposing  the  mere  ope- 
ration itself  to  be  successful,  is  not  likely  to 
be  followed  by  much  improvement  in  hearing ; 
in  the  former  case,  other  parts  of  the  organ 
are,  in  all  probability,  imperfectly  formed,  and 
in  the  latter,  the  disease  which  produced  the 
obliteration  has  not  left  other  parts  of  the  ear 
intact.  Still,  supposing  a new  passage  success- 
fully formed,  it  will  be  very  far  from  possessing 
the  various  attributes  of  the  natural  auditory 
passage,  so  necessary  for  the  conveyance  of 
sound.  But  experience  has  shown,  that  though 
a new  passage  may  be  opened  up  by  operation 
in  some  cases,  there  is  a constant  tendency  in 
the  parts  to  grow  together  again. 

1 Das  Geliororgan,  &c.  Leipzig,  1837,  p.  620. 

2 Neue  medicinische  und  chirurgische  Anmerkun- 
gen.  Berlin,  1719.  Samml.  i.  p.  11. 

3 Dr.  C.  Lowdcn,  quoted  from  Glasgow  Journal  in 
Lond.  Med.  Gaz.  vol.  iii.  p.  781. 
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In  cases  of  a mere  membranous  septum,  the 
same  difficulties  do  not  present  themselves. 
A crucial  incision  being  made,  the  flaps  of 
membrane  are  to  be  cut  away,  and  their  roots 
touched  with  lunar  caustic. 

Contraction  of  the  auditory  passage  from  exos- 
tosis.— Autenrieth  1 found  in  a woman  forty- 
nine  years  old,  an  exostosis  springing  from 
the  upper  and  posterior  side  of  the  osseous 
part  of  the  right  auditory  passage.  The 
growth  was  separated  by  a groove  from  the 
other  parts  of  the  temporal  bone,  and  inter- 
nally was  quite  cellular.  The  auditory  pas- 
sage was  in  the  middle  reduced  to  a mere 
vertical  fissure,  scarcely  a line  broad.  It  was 
not  so  much  contracted  at  its  entrance,  and 
towards  the  tympanum  it  retained  its  natural 
width. 

Collapse  of  the  auditory  passage.  — Baron 
Larrey  has  written  a paper2  on  a contraction 
and  misdirection  of  the  auditory  passage,  pro- 
ducing deafness  in  consequence  of  pressure 
on  its  walls  by  the  condyloid  process  of  the 
lower  jaw,  which  had  become  displaced  from 
loss  of  the  back  teeth.  He  also  mentions 
that  the  same  effect  on  the  auditory  passage 
is  produced  by  swollen  glands  in  the  neighbour- 
hood, and  bad  cicatrices  after  wounds.  Boyer3 
describes  a falling  together  of  the  walls  of  the 
auditory  passage.  I have  seen  cases  in  which 
the  anterior  and  posterior  walls  of  the  cartila- 
ginous portion  of  the  passage  came  nearly  to 
touch  each  other,  but,  far  from  having  been 
the  cause  of  the  accompanying  deafness,  it  ap- 
peared to  me  rather  the  consequence  of  the 
habit  the  persons  had  contracted  of  applying 
the  hand  behind  the  auricle,  and  pressing  it 
forwards,  more  readily  to  catch  sounds.  Larrey 
and  Boyer,  in  the  cases  described  by  them, 
say  that  advantage  was  derived  from  a small 
tube  inserted  into  the  passage.  Larrey’s  tube 
was  of  caoutchouc,  Boyer’s  of  gold. 

Wounds  of  the  walls  of  the  auditory  passage. — 
Wounds  of  the  membrana  tympani,  and  even 
of  the  labyrinth,  have  been  inflicted  by  point- 
ed instruments  accidentally  forced  along  the 
auditory  passage.  In  consequence,  however, 
of  the  curvature  of  the  passage,  the  instru- 
ment or  other  wounding  body  is  more  likely 
to  be  arrested  by  its  walls.  An  officer  was 
thrown  from  his  horse,  and  the  right  side  of 
the  head  came  against  some  cut  branches  of 
an  oak  tree.  Excessive  pain  was  felt  in  the 
ear.  The  auricle  was  found  considerably 
bruised  and  lacerated,  and  the  concha  and 
meatus  filled  with  blood.  The  ear  was  sy- 
ringed and  the  wound  dressed.  Local  pain 
and  irritation  increased,  accompanied  by  fever 
and  slight  delirium,  which,  however,  became 
alleviated  in  a few  days  on  the  discharge  of 
pus  from  the  passage.  There  was  deafness. 

' Reil’s  Archiv  fur  die  Physiologic,  Bd.  ix.  p.  349. 

2 Notice  sur  une  cause  particuliere  de  Surdite,  in- 
conmic  jusqu’a ce  jour,  suivic d’observations.  In  J our- 

' nal  complementaire  du  Dictionnairc  des  Sciences  Me- 
dians, tome  xiii.  Paris,  1 822,  p.  308. 

3 Traite  dcs  Maladies  Cliirurgicales.  Paris,  1822, 
tome  vi.  p.  10. 


In  this  state  the  patient  came  under  the  care 
of  Mr.  Stevenson  *,  who  discovered  and  ex- 
tracted a splinter  of  oak  about  five-eighths  of 
an  inch  long  by  two-eighths  broad,  one  ex- 
tremity of  which  being  pointed,  had  pene- 
trated anteriorly,  and  in  an  oblique  direction, 
to  the  depth  of  nearly  two  lines,  between  the 
lining  integument  and  wall  of  the  bony  part 
of  the  passage,  close  to  the  membrana  tym- 
pani. 

Foreign  bodies  in  the  auditory  passage. — Fo- 
reign bodies  getting  into  the  ear,  such  as 
cherry-stones,  peas,  beans,  grains  of  corn, 
glass  beads,  &c.  though  they  may  sometimes 
not  produce  any  great  inconvenience,  gene- 
rally give  rise  to  more  or  less  inflammation 
and  otorrhcea  ; occasionally  great  constitu- 
tional disturbance,  cerebral  affections,  and 
even  death,  have  resulted. 

Foreign  bodies  are  frequently  very  difficult 
of  removal.  No  precise  directions  can  be 
given  on  the  subject,  as  every  thing  must  de- 
pend on  the  dexterity  of  the  surgeon,  and  his 
ingenuity  in  devising  means  fitted  for  the  exi- 
gencies of  the  case.  This  much  may  be  said, 
a small  narrow  curved  spatula-like  instrument 
employed  as  a lever,  and  a small  eye-hook,  will 
be  found  the  readiest  and  most  effectual  in- 
struments for  turning  out  the  foreign  body. 
It  may  also  sometimes  be  engaged  in  a loop 
of  wire  and  drawn  out  as  a cork  out  of  a bot- 
tle. Forceps  is  not  at  all  adapted  for  the 
purpose,  if  the  body  be  round  and  hard.  Of 
course  the  instrument  is  to  be  insinuated  be- 
tween the  foreign  body  and  the  wall  of  the 
passage  where  the  widest  chink  is.  Some 
recommend  the  instrument  to  be  passed  along 
the  lower  wall  of  the  passage  by  preference, 
as  by  such  a proceeding  it  will  less  quickly 
approach  the  membrana  tympani.  Deleau2, 
on  the  other  hand,  considers  that  the  object 
is  more  surely  effected,  and  that  with  less 
danger  to  the  membrana  tympani,  by  passing 
the  instrument  along  the  lateral  walls. 

On  this  point  the  following  observation  of 
M.  Lenoir,  quoted  in  the  surgical  treatise  of 
M.  Vidal 3 is  worthy  of  being  considered  ; viz. 
that  the  orifice  of  the  external  auditory  pas- 
sage, the  form  of  which  is  more  or  less  ellip- 
tical, has,  in  infants,  its  longer  diameter  in  a 
transverse  direction,  whilst,  in  adults,  and  es- 
pecially in  old  persons,  the  contrary  is  the 
case.  From  this  it  follows,  that  in  using  a 
curette  or  hook  for  the  extraction  of  a foreign 
body  from  the  ear  of  an  infant,  it  is  not  the 
inferior  or  superior  wall  of  the  passage  along 
which  the  instrument  should  be  carried,  as  in 
the  adult,  but  rather  its  posterior  wall. 

In  a case  in  which  a small  stone  had  made 
its  way  through  the  membrana  tympani,  by 
ulceration  and  perforation,  into  the  cavity  of 
the  tympanum,  Deleau  4 succeeded  in  forcing 
it  out  by  means  of  injections  of  water  sent  in 

1 Edinburgh  Med.  and  Surg.  Journal,  vol.  xi.  p.  81. 

2 Gazette  Medicale  de  Pam,  2ieme  seric,  tome  ii. 
1834,  p.  161—163. 

3 Tom.  iv.  p.  21. 

* Op.  cit.  t.  iii.  1835,  p.  303. 
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through  the  Eustachian  tube.  Mr.  Douglas' 
relates  a case  in  which  a bead,  one-fifth  of  an 
inch  in  diameter,  after  having  been  more  than 
twenty  years  in  the  ear,  was  at  last  forced  out 
on  the  occasion  of  an  effort  in  child-bearing. 
In  this  case  perforation  of  the  membrana  tym- 
pani  in  ail  likelihood  existed. 

In  a case  related  by  Sabatier,  the  foreign 
body,  a ball  of  paper,  did  not,  for  some 
months,  cause  any  marked  disturbance,  but 
after  that,  cerebral  symptoms  came  on  and  the 
patient  died.  On  examination  of  the  body  it 
was  found  that  the  brain  over  the  petrous  bone 
of  the  left  side  had  become  intimately  adhe- 
rent to  the  dura  mater,  and  was  the  seat  of  a 
small  abscess  communicating  vrith  the  cavity 
of  the  tympanum  by  a perforation  in  the  tem- 
poral bone.  The  ball  of  paper  was  found  in 
the  cavity  of  the  tympanum,  into  which  it  had 
made/  its  way  after  having  caused  ulceration 
and  perforation  of  the  membrana  tympani,  and 
where  its  presence  had  excited  chronic  otitis 
interna  and  caries  of  the  walls  of  the  tympa- 
num, followed  by  inflammation  of  the  brain. 

Maggots  have  been  found  in  the  ear,  in  con- 
sequence of  flies  depositing  ova  there.  They 
occasion  very  severe  pain,  and,  if  not  soon 
removed,  inflammation,  followed  by  discharge 
mixed  with  blood.  Fully  formed  insects  also 
occasionally  get  into  the  ears. 

If  the  animals  cannot  be  laid  hold  of  with 
a forceps,  sweet  almond  oil  is  to  be  poured 
into  the  auditory  passage  (never  anything 
acrid  or  stimulating),  in  order,  as  has  been 
done,  to  force  them  out  to  breathe,  when 
they  may  be  seized1 2.  At  all  events  the  ani- 
mals will  be  killed,  and  may  then  be  readily 
removed  by  injections  of  tepid  water.  By  the 
latter  means,  indeed,  other  bodies,  if  not 
wedged  in,  may  frequently  be  brought  out. 

In  all  cases,  if  the  presence  of  the  foreign 
body  in  the  ear  has  already  excited  inflamma- 
tory action  in  the  passage,  attempts  at  removal 
are  not  to  be  persevered  in.  Under  such  cir- 
cumstances, efforts  are  to  be  made  to  subdue 
the  inflammation  by  the  abstraction  of  blood, 
either  generally  or  locally,  together  with  the 
employment  of  emollient  cataplasms,  and  the 
pouring  in  of  warm  oil  or  milk.  When  irrita- 
tion and  swelling  have  subsided,  manual  inter- 
ference is  again  admissible. 

It  is  to  be  remarked,  that  before  making 
any  attempts  at  extraction,  the  surgeon  ought 
to  satisfy  himself  by  careful  examination,  that 
a foreign  body  really  exists  in  the  ear,  and,  if 
so,  to  ascertain  the  nature  of  it.  He  should 
never  be  content  with  the  patient’s  word 
alone.  A child  eight  years  of  age  pretended  to 
pass  a small  pebble  from  his  ear  to  his  mouth, 
whereupon  his  companions  cried  out  that  the 
little  juggler  had  introduced  a pebble  into  his 
ear.  The  mistress  of  the  boarding-house  im- 
mediately made  attempts  at  extraction,  and 

1 London  Med.  Caz.  Oct.  19th,  1839,  p.  130. 

s Lcbende  Tliiere  ini  Ohre,  von  Dr.  Heine.  Medi- 
cinische  Zeitung,  herauggegeben  v.  d.  Verein  fur  Hcil- 
kunde  in  Preuasen.  183o.  No.  44,  p.  201. 


the  surgeon  of  the  establishment,  when  he 
arrived,  imprudently  repeated  them.  Three 
days  afterwards  Boyer  ascertained  that  there 
was  nothing  in  the  ear  at  all ; but  pain,  puru- 
lent discharge,  and  dulness  of  hearing  were 
the  consequences  of  the  attempts  at  extraction 
which  had  been  made. 

Accumulation  of  cerumen,  Src.  in  the  auditory 
passage. — Accumulations  of  hard,  dark-brown 
wax  in  the  auditory  passage  are  a very  com- 
mon cause  of  deafness.  The  nature  of  the 
complaint  is  at  once  discovered  by  ocular  in- 
spection. In  most  patients  it  is  necessary 
merely  to  draw  the  auricle  upwards  and  back- 
wards, whilst  the  auditory  passage  is  exposed 
to  the  light,  in  order  to  discover  immediately 
the  dark-brown  shining  surface  of  the  mass 
which  stops  up  the  ear.  Should  it  lie  deeper, 
it  cannot  escape  notice  if  recourse  be  had  to 
the  speculum  auris. 

Accumulations  in  the  auditory  passage  are 
owing  to  various  causes  : — 

1st.  The  accumulation  may  consist  of  a 
mixture  of  foreign  substances,  such  as  wool, 
dust,  &c.  with  the  ear-wax,  otherwise  in  a na- 
tural state. 

2nd.  It  may  be  from  an  excessive  secretion 
of  ear-wax,  without  any  actual  inflammatory 
affection  of  the  tissue  surrounding  the  ceru- 
minous glands — an  excessive  secretion  which 
is  met  with  in  those  lax  constitutions  in  which 
there  is  also  an  unusual  development  of  and 
secretion  from  the  sebaceous  follicles  of  the 
face,  together  with  thickened  mucous  mem- 
branes of  the  nose  and  throat.  This  excessive 
secretion  of  ear-wax  may,  therefore,  co-exist 
with  muculent  obstruction  of  the  Eustachian 
tube. 

3rd.  The  accumulated  substance  may  con- 
sist of  wax  mixed  with  epidermic  exfoliations, 
hairs,  and  even  earthy  matter.  This  kind  of 
concretion  is  the  result  of  erythematous  in- 
flammation of  the  skin  of  the  auditory  passage 
and  irritation  of  the  ceruminous  glands,  at- 
tended sometimes  by  pain,  frequently,  how- 
ever, without  any  marked  symptom. 

The  following  are  examples  of  acute  sym- 
ptoms attending  ceruminous  accumulation : — 
A violent  cold  in  the  head  comes  on  with  a 
dull  uneasy  feeling  of  distention  in  the  nose 
and  maxillary  sinuses,  but  especially  across 
the  forehead,  in  the  frontal  sinuses,  and  in  the 
ears.  All  these  symptoms  go  off,  but  deafness 
and  buzzing  in  the  ears  remain.  The  evacuation 
of  a quantity  of  wax  from  the  ears  removes 
these  likewise.  A gentleman  complained  of 
uneasiness,  frequently  amounting  to  pain,  and 
that  very  severe  on  pressure,  in  the  auditory 
passages.  When  the  pain  was  severe,  there  was 
a sensation  of  throbbing,  together  with  swell- 
ing of  the  skin,  producing  contraction  of  the 
mouth  of  the  auditory  passage.  This  condi- 
tion was  accompanied  by  a fizzing  sound  in 
the  car  and  dulness  of  hearing.  The  excite- 
ment having  been  removed  by  leeches,  stupes, 
and  counter  irritation,  the  passages  were  exa- 
mined, and  dark-colourcd  accumulations  were 
discovered  pretty  deep.  The  concretions 
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consisted  of  cerumen  mixed  with  scales  of  epi- 
dermis, hairs,  and  earthy  matter.  Pain  in  the 
ears  recurred  several  times  afterwards,  but 
was  always  relieved  by  the  application  of 
leeches  and  stupes  in  the  neighbourhood. 
Accumulations  to  a small  extent  were  re- 
moved several  times.  Latterly  no  new  ones 
have  formed,  and  all  tenderness  and  swelling 
of  the  auditory  passages  have  ceased  under 
the  daily  application  of  a solution  of  nitrate 
of  silver  by  means  of  a hair-pencil. 

4th.  As  Dr.  Kramer  has  remarked,  collec- 
tions of  ear-wax  such  as  the  above  arc  not  in 
general  attended  with  ulceration  of  the  walls 
of  the  auditory  passage  or  membrana  tympani, 
though  there  is  frequently  to  be  observed  some 
unusual  degree  of  vascularity.  But  in  cases 
of  eruptions  and  abrasion  of  the  skin  of  the 
auditory  passage,  and  ulceration  of  the  mem- 
brana  tympani,  accumulations  are  met  with  in 
the  passages,  consisting  of  epidermic  scales, 
dried  matter,  and  morbid  wax  of  a pale  colour. 
Such  accumulations  are,  however,  in  general 
not  very  solid.  In  one  case  I found  the  mat- 
ter incrusted  with  common  salt,  solutions  of 
which  had  been  frequently  used  as  injections 
into  the  ear. 

On  the  removal  of  the  accumulated  wax  by 
syringing,  hearing  is  instantaneously  restored, 
the  noises  in  the  ear  cease,  and  the  patient 
feels  his  head  free  from  the  heaviness  and 
confusion  he  formerly  experienced, — provided 
the  accumulation  be  uncomplicated  with  any 
other  affection  of  the  organ. 

The  treatment  consists  simply  in  the  re- 
moval of  the  stopper  of  ear-wax  by  syringing 
the  auditory  passage  with  tepid  water.  The 
operation  may  require  to  be  repeated  a se- 
cond or  third  time,  before  the  whole  accumu- 
lation is  brought  away.  Very  frequently  after 
one  or  two  syringetuls  of  water  have  been 
thrown  in,  the  stopper  of  wax  may  be  re- 
moved in  a mass  by  means  of  a curette. 

After  this,  the  passage  is  to  be  carefully 
examined  with  the  assistance  of  the  speculum. 
If  it  presents  nothing  wrong,  all  the  dressing 
that  will  be  required  is  a little  cotton  wool 
imbibed  with  sweet  oil ; but  if  pain  should  still 
exist,  and  if  the  walls  of  the  passage  be  found 
very  red,  the  application  of  leeches,  followed 
up  by  a small  blister  or  tartar-emetic  ointment 
plaister  to  the  nape  of  the  neck,  on  the  side 
next  the  affected  ear,  may  be  advisable.  After 
this  the  auditory  passage  may  be  pencilled 
with  tincture  of  myrrh,  or  vinum  opii,  or  a 
solution  of  nitrate  of  silver.  The  dropping 
in  of  a solution  of  j — iij  gr.  of  acetate  of  lead  in 
3j.  of  distilled  water,  will  frequently  be  the 
most  that  is  required. 

Inflammation  of  the  tegumentary  lining  of  the 
auditory  passage  and  ceruminous  glands. — This 
is  in  many  respects  analogous  to  that  disease 
of  the  eye  called  ophthalmia  tarsi.  In  both, 
the  seat  of  the  affection  is  a tegumentary  tis- 
sue in  the  transition  from  skin  to  mucous 
membrane ; in  the  one  connected  with  the 
ceruminous  glands,  and  in  the  other  with  the 
Meibomian  follicles.  Like  ophthalmia  tarsi. 


the  disease  under  consideration  is  not  always 
primary.  Both  acknowledge  the  same  causes, 
and  both  commence  more  frequently  in  child- 
hood than  adult  age.  The  subjects  of  them 
present  the  marks  of  the  scrofulous  constitu- 
tion. 

The  primary  disease  on  which  these  affec- 
tions of  the  eye  and  ear  generally  depend, 
is  that  form  of  dyspepsia  described  by  Dr. 
Todd',  under  the  name  of  Strumous,  and 
considered  by  him  peculiarly  characteristic  of 
the  strumous  or  tuberculous  disposition.  If 
the  child  affected  with  strumous  dyspepsia, 
says  Sir  James  Clark,  “ be  neglected  or  im- 
properly treated,  the  skin  becomes  harsh  and 
dry,  the  abdomen  tumid,  the  extremities 
waste,  the  eyelids  are  swollen  and  inflamed, 
and  puriform  discharges  occur  from  the  ears  ; 
the  glands  of  the  neck  become  enlarged,  and 
cutaneous  eruptions  not  unfrequently  ap- 
pear2.” There  is  at  first  heat  and  irritation, 
such  as  to  induce  the  patient  to  use  an  ear- 
pick,  or  thrust  his  fingers  into  his  ears,  and 
rub  them  to  allay  the  itching.  This  may  be 
at  first  attended  with  a pleasurable  sensation, 
but  it  soon  grows  into  pain,  which  becomes 
more  and  more  severe,  and  is  particularly 
aggravated  by  pressure.  On  examination,  the 
auditory  passage  is  found  contracted  from 
swelling  of  its  lining  integument,  which  is  at 
the  same  time  more  or  less  red,  or  but  slightly 
livid.  The  above  symptoms,  perhaps  arising 
from  cold,  may  terminate  in  exfoliation  of  the 
epidermis  and  increased  secretion  of  wax,  as 
described  in  the  preceding  section. 

The  case,  however,  may  not  turn  out  so 
favourably,  but  in  certain  dyscrasies  degene- 
rate into  a chronic  inflammation  with  dis- 
charge. The  disease  may  be  excited  by  fo- 
reign bodies  in  the  ear,  or  acrid  applications  ; 
it  is  also  a frequent  consequence  of  the  spread- 
ing of  eruptive  diseases  to  the  part.  In  such 
cases  the  lining  integument  becomes  covered 
with  crusts,  formed  by  the  matter  of  burst  ves- 
icles or  pustules,  from  underneath  which  a 
stinking  ichor  flows.  The  discharge,  which 
varies  in  quantity,  may  consist  of  a thin  serum, 
or  be  a thick  yellowish  muco-purulent  matter. 
It  is  often  very  stinking  and  acrid.  On  exa- 
mination, the  skin  of  the  auditory  passage  is 
found  spongy,  superficially  abraded,  vascular, 
and  altogether  presenting  somewhat  the  cha- 
racters of  mucous  membranes.  Sometimes  it 
bleeds  readily  on  being  touched,  in  which  case 
the  discharge  is  occasionally  mixed  with  blood. 
The  cerumen,  when  any  is  present,  is  light 
coloured  and  vitiated,  like  a mixture  of  wax 
and  matter. 

There  is  always  considerable  dulness  of 
hearing,  but  buzzing  in  the  ears  may  or  may 
not  be  present.  Both  ears  generally  suffer, 
but  one  less  than  the  other. 

This  disease  is  very  obstinate.  It  occa- 

1 Cyclopaedia  of  Practical  Medicine,  art.  Indi- 
gestion. 

5 On  the  Sanative  Influence  of  Climate,  &c.  3rd 
Ed.  p.  86.  London,  1841. 
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sionally  becomes  complicated  with  polypous 
growths  from  the  walls  of  the  auditory  pas- 
sage, or  from  the  membrana  tympani.  The 
membrana  tympani  may  from  the  first  be  in- 
volved in  the  inflammation,  or  become  secon- 
darily affected,  or  may  remain  in  a great  de- 
gree untouched.  Sometimes  the  skin  at  the 
bottom  of  the  auditory  passage  is  found 
swollen  and  raised  up  before  the  membrana 
tympani,  like  the  conjunctiva  in  chemosis.  In 
this  case,  a mere  stripe  of  the  membrana  tym- 
pani is  discoverable  on  examination  through  a 
chink  left  by  the  tumid  skin,  and  that,  I have 
observed  to  be  in  the  direction  of  the  handle 
of  the  malleus.  The  case  alluded  to  was  one 
of  long  standing,  and  proved,  as  such  cases 
generally  do,  incurable.  Ultimately,  the  chink 
on  one  side  closed  by  the  approximation  of 
the  tumid  skin,  and  nothing  of  the  membrana 
tympani  was  any  longer  discernible. 

In  examining  a case  of  otorrhcea,  attention 
is  to  be  directed  to  ascertain  whether  the 
source  of  the  discharge  be  the  auditory  pas- 
sage alone,  or  whether  the  discharge  do  not 
also  come  from  the  tympanum,  the  membrana 
tympani  being  destroyed,  or  from  within  the 
cranium,  the  petrous  bone  being  perforated  by 
caries ; or  whether  it  comes  from  some  part 
in  the  neighbourhood  of  the  ear ; or  from  an 
abscess  in  or  about  the  parotid,  and  only  com- 
municating with  the  passage  by  a fistulous 
opening. 

Treatment. — In  the  acute  stage  of  the  disease 
the  local  abstraction  of  blood,  fomentations,  and 
counter-irritation  should  be  adopted  ; but  it  is 
generally  not  until  the  stage  of  otorrhcea  that 
it  comes  under  the  notice  of  the  surgeon. 

Inflammation  of  the  auditory  passage  with 
discharge,  being,  like  ophthalmia  tarsi,  fre- 
quently connected  with  a faulty  state  of  the 
constitution,  it  is  of  consequence  that  atten- 
tion should  be  directed  to  the  general  health. 
Regulating  the  diet,  and  the  employment  of 
purgatives  will  be  found  useful  preliminaries. 
The  state  of  the  skin  must  also  be  looked  to, 
and  antimonials  employed  if  necessary.  After- 
wards tonics  or  alteratives  according  to  cir- 
cumstances, together  with  occasional  laxatives. 
Any  irritation  about  the  mouth  and  teeth 
must  be  looked  to. 

The  first  point  in  the  local  treatment  is  to 
keep  the  auditory  passage  clean  by  gentle 
syringing  with  tepid  water.  If  there  be  much 
tenderness,  leeches  should  be  applied  before 
having  recourse  to  counter-irritation,  which 
should  then  be  kept  up  for  some  time,  by 
means  of  the  tartar-emetic  ointment,  or  by 
repeated  blisters  on  the  side  of  the  nape,  not 
close  to  the  ear,  as  the  disease  is  frequently 
aggravated  by  their  irritation.  If  swelling 
still  exist,  causing  contraction  of  the  auditory 
passage,  smooth  round  stripes  of  sponge  tent 
arc  to  be  introduced  and  left  to  expand.  The 
pressure  thus  produced  causes  the  swelling  to 
subside,  and  the  epidermis  to  desquamate. 

Great  caution  is  necessary  in  the  use  of 
astringent  injections.  They  ought  not  to  be 
begun  until  after  leeching  and  counter-irrita- 


tion, and  then  they  must  be  employed  weak. 
The  acetate  of  lead  solution  gradually  raised 
in  strength,  from  one  grain  to  ten  grains  to 
the  ounce  of  distilled  water,  will  be  found 
both  convenient  and  efficacious.  It  is  to  be 
poured  in  three  or  four  times  a day  after  the 
passage  has  been  well  cleansed  by  syringing. 
Solutions  of  the  sulphate  of  zinc,  muriate  of 
mercury,  nitrate  of  silver,  and  various  other 
substances  have  been  recommended.  Too 
often  the  disease  resists  remedies,  or  after 
subsiding  for  some  time  relapses. 

An  attack  of  cold,  or  the  improper  use  of 
astringent  injections,  may  aggravate  the  in- 
flammation and  cause  suppression  of  the  dis- 
charge ; in  which  case  severe  pain  of  the  head 
and  other  alarming  symptoms  come  on.  The 
application  of  leeches  and  warm  fomentations 
should  be  employed  to  subdue  the  renewed 
inflammation  and  bring  back  the  discharge. 
Purgatives  and  antimonials  are  at  the  same 
time  to  be  used.  Afterwards  counter-irrita- 
tion at  a distance  from  the  part. 

Phlegmonous  inflammation  of  the  auditory  pas- 
sage.— The  seat  of  this  inflammation  is  usu- 
ally in  the  outer  or  cartilaginous  part  of  the 
auditory  passage,  that  is,  where  there  is  most 
cellular  tissue.  It  manifests  itself  by  heat 
and  pain,  slight  at  first,  but  in  the  course  of  a 
short  time  extremely  severe,  accompanied  with 
throbbing,  and  extending  over  the  whole  half 
of  the  head.  The  pain  is  aggravated  by  pres- 
sure, or  when  the  lower  jaw  is  moved.  The 
auditory  passage  feels  as  if  stuffed  up.  Violent 
buzzing  in  the  ear  and  a considerable  degree 
of  dulness  of  hearing  never  fail  to  be  present. 

The  auricle  and  auditory  passage  are  found 
red  and  swollen,  and  the  latter  so  much  con- 
tracted and  so  sensible  to  the  touch,  that  no 
particular  examination  can  be  made.  The 
part  is  at  first  dry,  but  afterwards  there  is  a 
discharge  of  a reddish  serum,  sometimes  of  a 
few  drops  of  blood. 

There  is  some  fever,  which  becoming  exa- 
cerbated at  night  prevents  sleep,  in  which 
case  slight  delirium  sometimes  supervenes. 

If  the  above  described  symptoms  be  not  at 
the  first  subdued,  an  abscess  usually  forms, 
which,  bursting,  gives  vent  to  a thick  yellow 
matter  streaked  with  blood,  whereupon  the 
patient  experiences  striking  relief.  The  dis- 
charge daily  becomes  less,  and  the  auditory 
passage  gradually  reassumes  its  natural  width. 
The  noises  in  the  ear  entirely  cease,  and  in 
the  course  of  time  the  usual  power  of  hearing 
is  re-established.  On  examination  now,  the 
membrana  tympani  will  probably  be  found 
rather  opaque. 

Severe  as  the  symptoms  above  described 
frequently  are,  those  which  attend  an  acute 
attack  of  otitis  interna  are  still  more  so.  This 
and  the  circumstance  that  internal  inflam- 
mation of  the  ear,  in  the  commencement  at 
least,  leaves  the  auditory  passage  perfectly 
untouched,  will  assist  the  diagnosis. 

Phlegmonous  inflammation  of  the  auditory 
passage  is  generally  attributed  to  cold.  It 
sometimes  occurs  along  with  cynanche  tonsil- 
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laris,  and  i3  not  uncommonly  excited  by  den- 
tal irritation. 

Notwithstanding1  the  severity  of  the  symp- 
toms, the  prognosis  is  quite  favourable. 

Treatment. — In  the  first  stage  leeches  are 
to  be  applied,  and  the  after  bleeding  kept  up. 
This  will  serve  to  moderate  the  severity  of 
the  symptoms,  if  it  do  not  procure  resolution. 
When  it  is  found  this  cannot  be  effected, 
means  are  to  be  taken  to  promote  the  matu- 
ration of  the  abscess.  For  this  purpose  emol- 
lient poultices  are  to  be  laid  over  the  ear, 
warm  almond  oil  being  previously  dropped 
into  the  mouth  of  the  auditory  passage.  On 
changing  the  poultices,  fomentations  with 
warm  water  are  very  agreeable  to  the  patient, 
as  well  as  useful. 

The  abscess  generally  bursts  spontaneous- 
ly into  the  auditory  passage,  though  some- 
times it  makes  its  way  between  the  auricle 
and  mastoid  process.  If  within  reach,  it 
should  be  opened,  and  after  evacuation  of  the 
matter,  the  auditory  passage  is  to  be  kept 
clean  by  occasional  gentle  syringing  with  tepid 
water,  and  afterwards  with  a weak  solution  of 
the  acetate  of  lead. 

At  the  commencement  of  the  disease,  the 
diet  should  be  restricted,  and  the  bowels  kept 
open  by  saline  cathartics. 

Injuries  and  Diseases  of  the  Membrana 
Tympani. 

The  membrana  tympani  has  been  found 
congenitally  absent  or  deviating  from  its  usual 
size,  shape,  and  position.  The  circumstance 
that  a hole  is  sometimes  met  with  as  a defect 
in  original  formation  appears,  as  Huschke  ob- 
serves, to  be  what  led  Rivinus  and  others  to 
maintain  the  existence  of  a hiatus  as  regular. 

Very  loud  sounds  falling  upon  the  ear,  espe- 
cially when  unprepared  for  them,  have  fre- 
quently occasioned  deafness  ; and  it  has  been 
supposed  that  in  such  cases  the  membrana 
tympani  has  been  torn.  Mr.  Swan 1 gives  the 
following  case  in  the  patient's  own  words  : — 

“ In  reply  to  Mr.  Swan’s  questions,  Captain 
Norton  begs  to  state,  that  blood  came  from 
the  left  ear  only,  it  being  in  a right  line  to- 
wards the  percussion ; yet  the  singing  or  in- 
tense buzzing  was  equal  in  both  ears.  . . . 

The  first  day  Captain  N.  could  not  hear  any- 
thing, and  the  second  day  could  only  hear  a 
person  who  placed  his  mouth  close  to  the  ear, 
and  spoke  in  a modulated  tone ; could  not 
hear  the  high  notes  of  a fife  ; could  not  dis- 
tinguish the  tune  ; he  could  not  hear  the 
boatswain’s  call  (whistle). 

“ Some  four  or  five  weeks  afterwards  Cap- 
tain Norton  was  again  in  action,  and  was  close 
to  the  muzzle  of  a gun  when  fired,  and  the  re- 
port most  completely  restored  his  hearing  for 
two  days,  when  the  singing  again  commenced. 
Captain  N.  is  of  opinion  that  his  hearing  is  as 
acute  as  ever,  and  it  is  only  the  singing  which 
confuses  sounds  ; for  when  one  person  only  is 
speaking,  he  can  hear  him  tolerably  well ; but 
when  three  or  four  are  speaking  at  the  same 

1 London  Medical  Gazette,  vol.  v.  p.  8.  lf!30. 


time,  he  cannot  distinguish  any  one  : he  can 
hear  a distant  gun  or  bell  as  well  as  any  one. 

“ Portsmouth,  August  10th,  1829.” 

From  the  circumstance  that  blood  issued 
from  one  of  the  ears,  Mr.  Swan  thinks  the 
membrana  tympani  must  have  been  torn  ; he, 
however,  does  not  appear  to  have  made  any 
ocular  examination  ot  the  part,  and  it  is  to  be 
observed,  that  the  function  of  both  ears  suf- 
fered though  blood  came  from  one  only.  But 
admitting  the  membrana  tympani  to  have 
been  ruptured  in  the  case  above  related,  over 
excitement  or  concussion  of  the  nervous  parts 
of  the  ear  must  be  looked  to  as  the  principal 
cause  of  the  disturbance  of  function1. 

Wounds  of  the  membrana  tympani. — That 
such  wounds  have  a great  tendency  to  close 
is  known  by  the  frequent  failure  of  the  at- 
tempt to  establish  a permanent  opening  by 
mere  puncture  of  the  membrane.  Indeed, 
Deleau  tells  us  that  an  artificial  perforation  of 
the  membrana  tympani  remains  permanent 
only  when  it  actually  becomes  fistulous.  This 
character  of  the  opening  pre-supposes  a mor- 
bid state  of  the  mucous  lining  of  the  cavity  of 
the  tympanum — a condition  which  usually  at- 
tends, and,  therefore,  accounts  for  the  perma- 
nency of  perforation  from  ulceration. 

A case  of  wound  of  the  membrana  tympani 
which  healed  favourably,  is  related  by  Loder2. 
A woman,  set.  23,  while  picking  her  right  ear 
with  a darning  needle,  received  a push  on  her 
arm,  by  which  the  needle  tvas  forced  deep 
into  the  ear.  The  pain  produced  was  so  great, 
as  to  render  the  woman  almost  senseless.  The 
severity  of  the  pain,  however,  gradually  sub- 
sided, and  next  day,  when  she  presented  her- 
self to  Loder,  she  complained  of  the  mitigated 
pain  combined  with  a darting  and  buzzing  in 
her  ears.  The  steam  from  a boiling  decoction 
of  elder-flowers  was  ordered  to  be  sent  into 
the  ear  through  a funnel,  and  the  ear  after- 
wards to  be  stopped  with  cotton  wool.  The 
pain  went  off  in  the  evening  of  this  day,  but 
buzzing  remained  for  some  days  longer,  and 
at  last  went  off  also.  Cotton-wool  was  worn 
in  the  ear  all  the  time.  That  the  membrana 
tympani  was  really  pierced  Loder  ascertained, 
not  by  direct  inspection,  but  by  making  the 
patient  fill  her  mouth  with  tobacco  smoke,  and 
then  with  her  nose  and  mouth  closed,  force 
it  into  the  Eustachian  tubes,  whereupon  the 
smoke  issued  in  a thick  stream  from  the  in- 
jured ear.  Six  weeks  after  the  same  experi- 
ment was  tried,  but  no  smoke  escaped  from 
the  ear.  That  this  was  owing  to  the  wound 
in  the  membrana  tympani  being  healed,  and 
not  to  any  obstruction  of  the  Eustachian  tube, 

1 See  on  this  subject  Lesclievin,  “ Memoire  sur  la 
theorie  des  Maladies  de  l’Oreille,  ct  sur  les  moyens, 

uc  la  Chirurgie  pent  employer  pour  leur  curation;” 

rst  published  in  1763,  but  contained  in  “ Memoircs 
sur  les  sujets  proposes  pour  les  prix  de  l’Academie 
Royale  de  Chirurgie.”  Nouv.  Ed.  tom.  iv.  part  i. 
Paris,  1819. 

2 Journal  fur  die  Chirurgie,  Geburtshulfe  und  ge- 
richtliche  Arzneikunde.  Bd.  III.  St.  4.  Jena,  1802. 
pp  595 — 597. 
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was  inferred  from  the  circumstance  that  the 
patient  perceived  the  usual  feeling  of  disten- 
tion in  the  membrana  tympani  on  making  a 
forced  expiration.  The  hearing  of  the  right 
ear,  which  immediately  after  the  injury  was 
much  deteriorated,  came  at  last,  as  the  patient 
affirmed,  to  be  as  good  as  the  other. 

It  is  obvious  that  wounds  like  the  above 
may  not  be  limited  to  the  membrana  tympani, 
but  implicate  the  parts  contained  in  the  tym- 
panum, and  even  extend  to  the  labyrinth. 
Such  a case  will  be  related  farther  on. 

An  important  effect  of  inflammation  of  the 
membrana  tympani  is  ulceration  going  on  to 
perforation,  or  even  total  destruction.  Be- 
sides ulceration,  the  other  consequences  of 
inflammation  are  opacity,  thickening,  vascula- 
rity, carunculous  excrescences,  polypi,  &c. 
Sometimes  plates  of  cartilage  or  bone  are 
found  in  the  membrana  tympani,  and  this  ac- 
companied or  not  with  perforation. 

I found  the  following  state  of  the  mem- 
brana tympani  of  both  sides,  in  a man  aged 
about  forty,  who  told  me  he  had  erysipelas  of 
the  face  and  ears  about  a year  before,  and 
that  he  remembered,  while  a boy  at  school, 
having  some  discharge  for  a short  time  from 
the  left  ear.  His  brother  is  deaf,  and  it  is 
about  six  months  since  he  discovered  that  he 
himself  had  become  deaf.  He  hears  the  tick- 
ing of  a watch  with  the  right  ear  at  the  dis- 
tance of  two  and  a half  feet ; with  the  left,  at 
half  an  inch  only. 

The  auditory  passages  are  wider  and 
straighter  than  natural.  At  the  anterior 
margin  of  both  tympanic  membranes  there  is 
a deposition,  apparently  in  their  substance,  of 
a whitish  tuberculous  looking  matter.  The 
membranes  in  the  rest  of  their  extent  are  as 
transparent  as  usual,  but  they  are  as  if  too 
large  for  their  frame,  and  are  at  present  much 
forced  inwards  upon  the  inner  wall  of  the 
tympanum.  The  shoulders  of  the  mallei  ap- 
pear in  consequence  to  project  more  into  the 
auditory  passages,  especially  on  the  left  side. 
Being  directed  to  try  to  make  a forced  expi- 
ration with  the  nose  and  mouth  closed,  no 
effect  took  place ; but  on  repeating  the  at- 
tempt, he  felt  the  air  enter  the  tympanum  on 
both  sides.  The  immediate  consequence  of 
this  was,  that  the  hearing  was  raised  on  the 
right  side  to  four  and  a half  feet ; and  on  the 
left  side  to  one  foot  ten  inches. 

On  examining  the  tympanic  membranes 
after  the  inflation,  they  were  found  bulging 
outwards.  This  state  was  more  marked  in  the 
half  behind  the  handle  of  the  malleus,  espe- 
cially on  the  right  side.  On  the  left  side  the 
bulging  was  very  irregular,  as  it  were  bagged. 
Large  red  vessels  were  seen  streaming  around 
the  handle  of  the  malleus  on  the  left  side.  It 
was  to  be  expected  that  such  relaxed  mem- 
branes would  readily  fall  back  towards  the 
tympanum,  accordingly  it  was  found  next  day 
that  all  the  improvement  gained  had  not  been 
retained,  and  that  some  slight  pain  had  been 
felt  on  repeating  the  forced  expirations  at 


home.  After  an  interval  of  a week,  during 
which  forced  expirations  were  occasionally 
made,  and  a weak  solution  of  the  acetate  of 
lead  poured  into  the  ears  two  or  three  times 
a day,  the  hearing  distance  of  the  right  ear 
was  found  to  be  seven  and  a half  feet,  and  of 
the  left  only  half  an  inch,  but,  after  a forced 
expiration,  the  hearing  distance  of  the  latter 
rose  to  one  and  a half  foot.  It  is  obvious  that 
nothing  could  be  done  in  this  case  but  occa- 
sional inflation  of  the  tympanum. 

Inflammation  of  the  membrana  tympani. — 
When  the  structure  of  the  membrana  tym- 
pani is  considered,  it  will  be  readily  under- 
stood how  it  should  be  more  or  less  implicated 
in  inflammation  of  the  cavity  of  the  tympanum, 
as  well  as  in  inflammation  of  the  external 
auditory  passage.  On  the  other  hand,  it  may 
itself  be  the  original  seat  of  inflammation,  and 
that  of  an  acute  or  chronic  character  ; and 
this  inflammation  may  be  afterwards  followed 
by  affection  of  the  tympanum  and  auditory 
passage. 

Acute  inflammation  of  the  membrana  tym- 
pani involves  not  only  the  membrana  tympani 
but  the  fibrous  structures  around  it.  There 
is  severe  pain  deep  in  the  ear,  not  aggravated 
by  the  motions  of  the  lower  jaw,  but  by 
sneezing,  coughing,  and  the  like.  A sensa- 
tion, as  if  an  insect  were  in  the  ear,  is  some- 
times complained  of.  Hearing  is  considerably 
impaired,  but  at  the  same  time  sounds  are 
painful,  and  there  is  buzzing  in  the  ear. 

The  auricle  and  outer  part  of  the  auditory 
passage  remain  unaffected,  only  the  secretion 
of  cerumen  is  suppressed.  On  examination, 
some  parts  of  the  walls  of  the  auditory  pas- 
sage in  the  immediate  neighbourhood  of  the 
membrana  tympani  will  be  found  red.  The 
membrana  tympani  itself,  at  first  of  a dull  yel- 
low colour  and  without  its  natural  lustre,  but 
by-and-by  red,  especially  around  its  circum- 
ference, and  in  the  situation  of  the  handle  of 
the  malleus,  which  often  cannot  be  recognised 
on  account  of  the  swollen  state  of  the  cuta- 
neous layer  of  the  membrane. 

Acute  inflammation  of  the  membrana  tym- 
pani is  attended  with  general  febrile  disturb- 
ance, exacerbated  towards  evening. 

This  inflammation  may  terminate  by  reso- 
lution. It  is,  however,  apt  to  lead  to  more 
or  less  organic  change,  and  to  pass  into  the 
chronic  form  ; in  which  case  a watery  or  puri- 
form  discharge  mixed  with  blood  makes  its 
appearance,  the  pain  and  noises  in  the  ear  re- 
mit, but  the  dulness  of  hearing  increases,  and 
the  membrana  tympani  is  perhaps  found  per- 
forated in  one  or  more  places,  and  to  a greater 
or  less  extent.  The  perforations  are  usually 
towards  the  lower  part,  in  front  of  the  handle 
of  the  malleus. 

Chronic  inflammation  of  the  membrana 
tympani  may  not  be  preceded  by  the  acute 
form  above  described,  but  come  on  impercep- 
tibly, or  occur  as  the  sequel  of  small-pox, 
measles,  scarlatina,  and  other  diseases  of  the 
skin.  Cold  is  a common  cause  both  of  the 
acute  and  chronic  form,  and  very  readily 
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occasions  relapses,  or  aggravates  an  already 
existing  disease. 

The  acute  form  of  inflammation  of  the 
membrana  tympani  is  much  less  frequent  than 
the  chronic  form.  In  the  former,  one  ear  only 
in  general  is  attacked ; the  latter  more  fre- 
quently occurs  in  both  ears. 

Acute  inflammation  of  the  membrana  tym- 
pani is  distinguished  from  otitis  interna,  not 
only  by  its  greater  mildness,  but  principally 
by  morbid  appearances  in  the  membrana  tym- 
pani presenting  themselves  from  the  very 
commencement.  In  otitis  interna,  morbid 
changes  in  the  membrana  tympani  occur  only 
when  it  is  threatened  with  bursting  by  the 
matter  accumulated  in  the  cavity  of  the  tym- 
panum, and  has  also  become  involved  in  the 
inflammatory  action.  As  chronic  inflammation 
may  not  have  been  preceded  by  acute  inflam- 
mation, and  as  dulness  of  hearing  to  a greater 
or  less  extent  is  the  only  subjective  symptom 
inseparable  from  chronic  inflammation  of  the 
membrana  tympani,  this  may  be  confounded 
with  other  causes  of  deafness.  Careful  phy- 
sical investigation  is  therefore  necessary.  It 
is  to  be  remembered,  however,  that  chronic 
inflammation  is  very  frequently  complicated 
with  other  morbid  changes — polypous  excres- 
cences, for  instance.  Buzzing  in  the  ear  does 
not  necessarily  attend  this  disease. 

If  resolution  of  the  acute  inflammation  take 
place,  the  fever  and  violent  pain  remit,  and  in 
their  stead  the  patient  experiences  a feeling 
of  heaviness  and  fulness  in  the  ear  ; the  noises 
diminish,  although  the  dulness  of  hearing  is 
oftentimes  augmented  in  consequence  of  effu- 
sion between  the  layers  of  the  membrana  tym- 
pani, increasing  on  the  remission  of  the  inflam- 
mation. The  vessels  retract,  and  the  redness 
of  the  membrana  tympani  disappears;  theswel- 
ilng  and  unevenness  of  the  surface  subside  ; 
the  membrane  desquamates  in  large  yellow 
transparent  scales,  but  remains  still  opaque. 
The  natural  transparency  returns  but  slowly, 
or  not  at  all — both  thickening  and  opacity  re- 
maining, and  permanently  impairing  hearing. 
With  the  cessation  of  the  pains,  the  secretion 
of  ear-wax,  which  had  been  suppressed,  re- 
appears. 

In  chronic  inflammation  of  the  membrana 
tympani  the  prognosis  is  in  general  unfavour- 
able. The  disease  is  not  disposed  to  a spon- 
taneous cure,  and  it  is  only  when  taken  at  the 
commencement,  that  there  is  room  to  hope 
that  its  progress  may  be  arrested.  Should 
the  membrane  be  already  perforated,  the 
prognosis  is  still  more  unfavourable,  as  there 
is  an  increased  liability  to  relapse  and  to  far- 
ther destruction,  together  with  a tendency  in 
the  cavity  of  the  tympanum  as  well  as  the 
auditory  passage  to  be  implicated. 

Treatment. — In  reference  to  this,  it  is  im- 
portant to  attend  to  the  age  of  the  patient.  If 
young,  the  inflammation  is  probably  of  a scro- 
fulous character  ; if  adult,  catarrho-rheumatic; 
if  old,  gouty.  In  acute  inflammation  of  the 
membrana  tympani,  if  the  patient  be  an  adult, 
and  there  is  much  pain  in  the  ear,  with  gene- 


ral fever,  a bleeding  from  the  arm,  or  abstrac- 
tion of  blood  by  leeches  around  the  ear,  ought 
to  be  premised,  followed  up  by  calomel  and 
Dover’s  powder  at  bed-time,  and  a saline  pur- 
gative in  the  morning.  No  application  but 
warm  fomentations  should  be  made  to  the  ear, 
and  a few  drops  of  warm  almond  oil.  If  under 
this  treatment  the  pain  does  not  subside,  the 
abstraction  of  blood  may  be  repeated,  and 
smaller  doses  of  calomel  and  opium  given 
two  or  three  times  a day,  until  the  gums  are 
slightly  affected. 

When  the  activity  of  the  inflammation  has 
been  subdued,  counter-irritation  by  means  of 
blisters  or  tartar-emetic  ointment,  not  on  the 
mastoid  process,  but  behind  and  below  it,  may 
be  had  recourse  to.  If  the  patient  is  young 
and  scrofulous,  or  old  and  gouty,  the  treat- 
ment must  be  modified  accordingly. 

In  chronic  inflammation  it  may  be  advisable 
still  to  apply  leeches,  and  besides  the  employ- 
ment of  counter-irritation  as  above  directed, 
the  ear  is  to  be  frequently  cleansed  from  ac- 
cumulated secretion  by  syringing  with  luke- 
warm water,  and  a solution  of  the  acetate  of 
lead  used  for  pouring  in.  The  strength  of  the 
acetate  of  lead  solution  may  be  from  one  to 
ten  grains  to  the  ounce  of  water.  When  the 
membrana  tympani  is  perforated,  the  patient 
must  wear  cotton  or  wool  in  the  ear,  to  pro- 
tect the  cavity  of  the  tympanum. 

An  occasional  forcible  expiration  with  the 
nose  and  mouth  closed,  will,  by  displacing  any 
accumulated  matter  in  the  cavity  of  the  tym- 
panum, frequently  for  the  time  improve  the 
hearing.  - 

Tonic  and  alterative  remedies  will  in  many 
cases  be  found  indicated. 

Perforation  of  the  membrana  tympani  by  ope- 
ration.— In  what  diseased  states  of  the  ear  is 
this  indicated?  According  to  Sir  Astley 
Cooper,  who  first  introduced  the  operation, 
they  are,  closure  of  the  Eustachian  tube,  and 
extravasation  of  blood  in  the  cavity  of  the 
tympanum.  To  these  have  been  added  accu- 
mulation of  other  matters  besides  blood,  and 
especially  a thickened,  insensible,  and  har- 
dened state  of  the  membrana  tympani. 

Closure  of  the  Eustachian  tube  has  been 
looked  upon  as  “ vera  et  fortasse  unica  hujus 
operationis  indicatio 1 .”  This  opinion  is 
founded  on  the  common  notion  that  simple 
■obstruction  of  the  Eustachian  tube  is  sufficient 
of  itself  to  cause  a great  degree  of  deafness  ; 
I have,  however,  found  the  power  of  hearing 
a watch  at  the  distance  of  fifteen  feet  compa- 
tible with  obstructed  Eustachian  tubes.  I 
have  also  found,  in  a case  of  habitual  deafness, 
that  the  duller  ear  was  that  in  which  the  Eus- 
tachian tube  proved  to  be  pervious,  whilst  the 
removal  of  the  obstruction  in  the  other  was 
followed  by  little  or  no  change.  In  simple 
obstruction,  moreover,  the  access  of  air  to  the 
cavity  of  the  tympanum  can  be  restored  in  a 
simpler  and  more  natural  way  than  punctur- 

1 Himly,  Comment,  de  Perf.  Tympani.  In  Com- 
ment. Soc.  Reg.  Scicnt.  Gutting,  vol.  xvi.  p.  117. 
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ing  the  membrana  tympani.  As  to  obliteration 
of  the  Eustachian,  it  is  to  be  remarked  with 
Itard  1 and  Kramer,  that  the  disease  which 
has  produced  such  an  effect  will  be  found  to 
have  materially  injured  other  parts  of  the  ear. 

Congenital  imperforation  of  the  Eustachian 
tube  has  been  mentioned  as  a condition  re- 
quiring perforation  of  the  membrana  tympani. 
Sir  Astley  Cooper,  indeed,  relates  an  alleged 
case  of  this,  combined  with  cleft  palate,  in 
which  he  performed  the  operation.  It  may 
be  sufficient  to  remark  with  Dr.  Lincke2,  that 
congenital  closure  or  absence  of  the  Eusta- 
chian tube  has  not  hitherto  been  observed, 
although  Saissy,  Beck,  and  other  authors, 
speak  of  it  with  considerable  confidence.  Be- 
sides, it  were  to  be  inferred  from  the  mode  of 
development  of  the  part,  that  absence  of  the 
Eustachian  tube  would  be  necessarily  at- 
tended by  non-development  of  the  tympanum, 
though  not  contrariwise.  Absence  of  the 
Eustachian  tube,  and  the  consequent  absence 
of  the  cavity  of  the  tympanum,  have,  in  fact, 
been  found  only  in  foetuses,  in  other  respects 
monstrous.  As  to  the  case  of  Mr.  Round, 
related  by  Sir  Astley  Cooper,  it  is  of  the 
same  nature  as  those  described  by  Dieffenbach 
of  Berlin 3,  and  by  Deleau  of  Paris4.  The 
Eustachian  tubes  did  open  into  the  throat, 
but  deafness  was  caused,  according  to  Dieffen- 
bach, by  the  lips  of  the  guttural  orifice  of  the 
Eustachian  tube  being  so  relaxed,  in  conse- 
quence of  the  fissure  of  the  palate,  that  they 
lay  upon  each  other  and  hindered  the  free  en- 
trance of  air  into  the  tympanum.  He  always 
found  staphyloraphy,  successfully  performed, 
remove  the  deafness.  Perhaps  the  causes  to 
which  Deleau  attributes  the  deafness  in  such 
persons,  viz.  a dryness,  and  almost  always  a 
chronic  inflammation  of  the  mucous  mem- 
brane of  the  throat,  extending  to  the  middle 
ear,  may  have  cooperated  with  that  men- 
tioned by  Dieffenbach. 

Accumulation  of  blood  and  other  matters  in 
the  cavity  of  the  tympanum. — There  can  be  no 
doubt  as  to  the  propriety  of  puncturing  the 
membrana  tympani,  when  such  an  accumula- 
tion is  so  considerable  as  to  be  evident  from 
the  protrusion  of  the  membrana  tympani  to- 
wards the  auditory  passage  ; but  it  would  be 
obviously  improper  to  puncture  on  the  sus- 
picion merely  that  accumulation  might  exist, 
especially  as  in  catheterism  and  injection  of 
the  Eustachian  tube,  is  possessed  a means  both 
of  diagnosis  and  treatment  of  such  a state. 

A thickened  and  hardened  state  of  the  mem- 
brana tympani , unaccompanied  by  any  other 
disease  of  the  ear,  is  the  only  condition,  in 
the  opinion  of  Kramer,  which  really  indicates 
the  operation  ; but,  as  is  remarked  by  Itard5, 

1 Memoires  de  1’ Academic  Royale  de  Medecine, 
tome  v.  p.  535.  Paris,  1 836'. 

2 Das  Gehororgan,  p.  640. 

3 Ucbcr  einc  bis  jetzt  nicht  erkannte  Ursache  dor 
Taubheit,  in  his  Chirurgische  Erfahrungen,  dritte 
und  vierte  Sammlung,  205,  pp.  261,  262.  Berlin, 

1834. 

4 Recherches  Pratiques  sur  les  Maladies  de 

l’Oreille,  &r.  p.  44.  Paris,  1838.  5 Op.  et  lor.  cit. 
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such  an  uncomplicated  state  cannot  be  re- 
garded as  a sufficient  cause  of  such  a degree 
of  deafness  as  to  require  perforation,  and  in 
cases  in  which  thickening  of  the  membrana 
tympani  is  accompanied  by  deafness,  he  feels 
justified  in  concluding  that  the  operation 
would  be  useless,  as  the  principal  cause  of  the 
deafness  is  elsewhere  than  in  the  membrane. 

All  the  preceding  objections  to  the  opera- 
tion of  perforating  the  membrana  tympani 
may  be  met  by  a reference  to  the  cases  on 
record,  in  which  improvement  in  hearing  was 
effected  by  it.  To  this  it  is  to  be  replied, 
that  in  most  of  the  cases  in  which  the  Eusta- 
chian tube  was  alleged  to  have  been  obstruct- 
ed, it  had  not  been  unequivocally  ascertained 
to  have  been  so,  at  least  to  have  been  invin- 
cibly closed,  and  therefore  incapable  of  being 
rendered  pervious  by  catheterism,  which, 
moreover,  inefficient  as  it  too  often  is  in  pro- 
ducing much  or  permanent  good,  would  at 
least  have  done  as  much  in  the  same  cases  as 
the  operation  under  consideration. 

To  the  above  add  the  result  of  M.  Itard’s 
experience  of  the  operation  as  a remedy  for 
deafness. 

“ Nothing  is  more  rare,”  says  he  ’,  “ than  a 
cure  of  deafness  by  perforation  of  the  mem- 
brana tympani.” 

When  M.  Itard  published  his  work  in  1821, 
he  had  tried  perforation  in  a great  number  of 
favourable  cases,  but  could  report  one  only  (a 
case  of  simple  thickening  of  the  membrana 
tympani)  which  proved  successful,  and  that  he 
afterwards  learned  was  followed  by  relapse. 
In  thirteen  cases  of  impermeability  of  the 
Eustachian  tube  in  which  he  performed  the 
operation  since,  he  obtained  no  advantageous 
or  permanent  result.  He,  however,  still  al- 
lows that  perforation  may  be  useful  to  facili- 
tate the  introduction  of  medicated  injections 
into  the  ear  ; but  considered  in  itself,  and  as 
merely  opening  an  entrance  for  the  atmosphe- 
rical air,  he  thinks  the  operation  will  lead 
only  to  disappointment. 

Sir  Astley  Cooper  performed  the  operation 
with  a small  trochar,  but  as  an  opening  made 
by  puncture  merely  was  found  readily  to  close 
again,  theory  suggested  the  complete  removal 
of  a piece  of  the  membrane.  For  this  pur- 
pose several  ingenious  but  complicated  instru- 
ments have  been  invented,  which  it  is  enough 
simply  to  name  here,  referring  for  an  account 
of  them  to  the  works  where  they  are  de- 
scribed : Himly’s2  punch  ; the  modification  of 
it  by  Fabbrizi3 ; the  remodification  of  the  latter 
by  Mazzoni  4,  and  the  perforator  of  Deleau s. 

1 Op.  cit.  loc.  cit. 

2 Chir.  Kupfertafel.  14.  Hft.  t.  65,  fig.  10. 

3 Memoria  sopra  un  nuovo  processo  <Ti  practicare  la 
perforazione  della  membr.  del  timpano.  Li  vorno,  1 827. 

4 Di  una  soidita  congenita  guarita  dal  professore 
Gio.  Battista  Mazzoni,  Chirurgo  di  camera  delle  LL. 
AA.  JJ.  e RR.  il  Granduca  e la  Granduchessa  di 
Toscana,  &o.  e di  un  nuovo  istrumento  per  traforare 
la  membrana  del  timpano.  Memoria  di  Pietro  Van- 
noni,  di  Ini  sostiluto  operatore  nella  clinica  ehirurgica 
dell’  I.  E.  R.  spedale  di  S.  Giovanni  di  Dio  di  Firenze. 
Firenze,  1830.  8. 

5 Description  d’un  instrument  pour  retablir  l'ouie. 
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For  the  operation  every  thing  is  arranged 
as  has  already  been  mentioned  for  the  exami- 
nation of  the  part.  The  perforation  is  made 
in  the  lower  part  of  the  membrane  in  front 
of  the  extremity  of  the  handle  of  the  mal- 
leus. 

Polypi,  encysted  tumours,  and  fungous  excres- 
cences in  the  auditory  passage. 

Polypi  spring  either  from  the  walls 
of  the  auditory  passage  or  from  the  mem- 
brana  tympani.  When  large  enough  to  stop 
up  the  auditory  passage  entirely,  they  not 
only  cause  a great  degree  of  deafness,  but 
feeling  of  pressure  and  weight  in  the  head, 
sometimes  vertigo  and  vomiting.  They  fre- 
quently, however,  remain  small,  and  cause  so 
little  disturbance,  that  they  are  overlooked, 
unless  the  auditory  passage  be  carefully  exa- 
mined, as  should  always  be  done  when  there  is 
anything  at  all  the  matter  with  the  ear  or  its 
function. 

The  polypus  is  a tumour,  generally  smooth 
on  its  surface,  supplied  with  little  blood,  and 
insensible.  The  real  polypus  of  the  ear  is 
rather  rare. 

Dr.  Pappenheim1  applies  the  name  encysted 
to  a lobulated  tumour,  soft  to  the  touch,  and 


In  Annales  de  l’lndustrie,  tome  xii.  p.  157,  et  seqq. 
Paris,  1823. 

1 Beitrage  zur  mieroscopischen  Kenntniss  der  pa- 
thologischcn  Gesehwlilste.  In  Caspar’s  Wochen- 
sclirift,  No.  14,  1839;  also  Die  specielle  Gewebclehre 
des  Gehororgans,  &c.  p.  145.  Breslau,  1840.  Dr. 
Pappenheim  describes  the  microscopical  analysis  of  a 
polypus  which  he  extracted  from  the  ear  of  a person 
twenty-six  years  of  age,  of  a scrofulous  constitution, 
but  otherwise  healthy,  and  who,  eleven  years  before, 
had  a polypus  removed  from  both  ears. 

The  polypus  which  is  here  the  question,  was  of  firm 
consistence  and  pretty  long.  Its  pedicle,  which  was 
not  very  slender,  was  inserted  on  this  side  of  the  mcm- 
brana  tympani  by  a base  gradually  increasingin  breadth. 
The  auditory  passage  was  completely  stopped  up,  and 
a loud  ticking  watch,  although  held  quite  close  to  the 
ear,  could  not  be  heard.  On  both  sides  there  was  a 
purulent  discharge  from  the  auditory  passages,  with 
excoriation  of  the  auricle,  and  there  was  great  mucu- 
lent  accumulation  in  the  Eustachian  tubes. 

After  the  extirpation  there  was  little  bleeding,  and 
the  polypus  very  soon  became  pale. 

The  polypus  consisted  of  an  envelope  and  contents. 
The  envelope  was  composed,  proceeding  from  without 
inwards,  of,  1,  epidermidal  cells  of  various  shape  and 
size,  extended  over,  2,  a transparent  finely  grained 
membrane,  under  which  was,  3,  the  corinm,  consisting 
of  pretty  strong  fibres  of  a yellow  colour.  Besides 
these  there  were  some  blood-vessels  and  blood  glo- 
bules. The  contents  were  resolvable  into,  1,  a fluid 
like  whito  of  egg ; 2,  cholestcarin  crystals  in  great  num- 
ber, covered  with  a very  finely  grained  mass ; 3,  epi- 
thelium cells  of  various  forms ; and  4,  peculiar  egg- 
shaped  vesicles,  differing  much  in  size,  with  fluid  con- 
tents containing  very  fine  grains. 

Dr.  Pappenheim  also  describes  an  encysted  tumour 
which  stopped  up  the  auditory  passage  of  the  right  ear, 
and  was  productive  of  very  great  deafness.  The  tu- 
mour was  attached  by  a slender  pedicle  to  the  skin  of 
the  auditory  passage.  Its  appearance,  even  before  ex- 
tirpation, was  very  pale. 

After  extirpation  by  the  knife,  much  more  hemor- 
rhage occurred  than  after  the  removal  of  an  equally 
large  polypus.  On  examination,  the  tumour  was 
found  to  approach  in  its  nature  to  what  is  called  hy- 
groma. It  was  composed  of  a great  number  of  lobules 


insensible.  It  differs  from  the  polypus  in 
being  invested  with  an  integument  from  which 
hairs  grow,  and  in  being  more  vascular.  This 
appears  to  be  what  is  otherwise  called  sarco- 
matous polypus. 

Fungous  excrescences  arise  from  ulcerations 
either  of  the  walls  of  the  auditory  passage,  or 
from  ulcerations  of  the  membrana  tympani ; 
or  the  latter  being  perforated  or  destroyed, 
the  excrescences  spring  from  the  diseased 
lining  membrane  of  the  tympanum.  Cancer, 
involving  the  internal  ear  or  neighbouring 
parts,  sometimes  makes  its  appearance  exter- 
nally first  in  the  form  of  a fungus  in  the  audi- 
tory passage.  “ I have  at  present  under  my 
care,”  says  M.  Vidal ',  an  unfortunate  woman 
affected  with  cancer  of  the  left  parotid,  in 
whom  there  issues  from  the  auditory  passage 
of  the  same  side  a fungous  tumour  having  the 
aspect  of  the  parotid  cancer.”  The  fungi  of 
the  dura  mater,  which  so  readily  destroy  the 
bones  and  make  their  way  into  all  their  open- 
ings, sometimes  get  into  the  tympanum,  and 
from  thence  appear  at  the  auditory  passage. 

The  greater  rapidity  of  growth  and  ten- 
dency to  haemorrhage,  distinguish  encephaloid 
excrescences  in  the  auditory  passages  from 
the  ordinary  ones  which  occur  there. 

Preparatory  to  any  operation  for  the  re- 
moval of  a polypus,  it  is  necessary  to  ascertain 
whether  it  be  pedunculated  or  not,  and  if 
pedunculated,  the  extent,  the  thickness  and 
point  of  insertion  of  the  pedicle.  If  the  poly- 
pus be  so  large  as  to  fill  up  the  auditory  pas- 
sage, this  information  can  be  obtained  only  by 
means  of  the  probe,  which  is  to  be  carried  in 
all  directions  round  the  tumour  until  arrested 
by  its  insertion. 

Though  pedunculated  polypi  may  be  rea- 
dily removed,  there  is  often  difficulty  in  pre- 
venting their  reproduction.  In  polypi  with 
a broad  base,  the  prognosis  is  much  less  fa- 
vourable. 

Pedunculated  polypi  may  be  got  at,  either 
with  a ligature,  a very  fine  scissors,  curved  at 
the  points,  or  with  a round,  blunt-pointed, 
double-edged  knife,  curved  in  the  direction 
of  its  flat  side  ; or,  if  it  has  been  satisfactorily 
ascertained  that  the  growth  does  not  spring 
from  the  membrana  tympani,  it  may  be  seized 
with  a forceps  and  twisted  off.  Krukenberg  a 

separated  from  one  another  by  deep  fissures.  The 
hearing  distance  rose  to  twenty-four  feet  for  a low 
ticking  watch,  which,  in  the  case  of  polypus,  was  heard 
only  one  or  two  inches  distance  after  the  operation. 

On  the  external  covering , besides  hairs  and  cerumen, 
the  secretion  of  which  was  not,  as  in  the  case  of  poly- 
pus, suppressed,  there  were  the  same  layer  of  epider- 
midal cells,  the  same  small  grained  mass  with  fibres  of 
chorium  underneath,  as  in  the  polypus. 

The  contents  were  white,  mealy,  of  a dull  lustre 
somewhat  like  starch,  and  consisted  of,  1,  cholestearin 
crystals ; 2,  adipose  vesicles  ; 3,  epithelium  cells  with 
nuclei  without  nucleoli;  4,  rosettes  of  crystals  of  phos- 
phate of  lime ; 5,  fibres ; 6,  fine  granulary  mass. 

1 Traite  de  I’athologie  externe  et  de  Medecine  ope- 
ratoire,  tome  iv.  p.  65. 

2 Die  Ohrentziindung.  In  his  Jahrbiicher  der  am- 
bnlatorisclien  Klinik  zu  Halle.  Bd.  ii.  p.  203 — 252. 
Halle,  1824. 
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says  he  has  in  many  cases  destroyed  polypi  by 
merely  pinching  them  frequently  with  the  for- 
ceps. In  polypi  of  small  size,  very  deeply 
seated,  and  having  their  origin  on  or  near  the 
membrana  tympani,  the  caustic  is,  perhaps, 
the  only  means  that  can  be  employed  for 
their  removal. 

In  operating  on  polypi  in  the  auditory  pas- 
sage, it  is  indispensable  to  have  good  daylight. 
Scarcely  any  precise  rules  can  be  laid  down 
as  to  the  mode  of  performing  the  operation, 
as  every  thing  depends  on  the  ingenuity  and 
dexterity  of  the  operator.  The  polypus  ought 
to  be  detached  as  close  to  its  root  as  possible. 
If  very  soft  and  vesicular,  it  immediately  falls 
together  after  a slight  wound,  and  the  remains 
may  be  easily  removed  with  a forceps. 

After  a polypus  has  been  removed,  its  root 
is  to  be  touched  with  lunar  caustic,  which  for 
this  purpose  is  secured  in  a holder,  such  as  is 
represented  in  the  annexed  figure. 

The  part  for  the  recep-  Fig-  191- 
tion  of  the  caustic  is  of 
platinum,  the  rest  of  the 
instrument  of  silver.  Dr. 

Kramer  has  found  the 
acetate  of  lead  solution 
useful  in  repressing  the 
tendency  of  polypi  to 
sprout  out  afresh  ; when 
the  repeated  application 
of  the  lunar  caustic  was 
attended  with  pain,  or 
in  cases  of  small  excres- 
cences, in  which  caustic 
had  failed,  or  in  which 
it  was  not  thought  ad- 
visable to  apply  it  at 
all. 

In  the  case  of  hard 
and  insensible  excres- 
cences with  abroad  base, 
and  having  slight,  if  any, 
inclination  to  bleed  on 
being  touched,  little  can 
be  done.  They  cannot 
be  reached  by  ligatures 
and  cutting  instruments ; 
the  only  resource  would 
be  in  caustics,  did  not 
the  irritation  thereby 
excited  do  more  ill  than 
good. 

In  tumours  of  the  te- 
gumentary lining  of  the 
auditory  passage,  espe- 
cially those  already  men- 
tioned as  rising  up  in 
front  of  the  membrana 
tympani,  as  little  can  be 
done  as  for  excrescences 
of  cartilaginous  hard- 
ness. 

Even  after  the  suc- 
cessful removal  of  poly- 
pous growths,  the  near- 
ing may  be  but  incon- 
siderably, if  at  all,  im- 


proved, in  consequence  of  the  co-existence  of 
other  morbid  changes.  Frequently,  however, 
the  deafness  having  been  owing  merely  to  the 
stopping  up  of  the  passage,  hearing  is  in  a 
great  degree,  or  perfectly  restored. 

The  excrescences  which  arise  from  the 
membrane  lining  the  cavity  of  the  tympanum, 
when  the  membrana  tympani  is  perforated  or 
destroyed,  will  be  noticed  in  treating  of  chro- 
nic otitis  interna.  Cancerous  growths  in  the 
auditory  passage  will  be  further  noticed  under 
the  head  of  cancer  involving  the  internal  ear. 

2nd.  Of  the  middle  ear,  comprising  the  tjanpamim 
and  its  ossicles,  the  mastoid  cells,  and  Eustachian 
tube. 


(a)  Anatomy  of  the  middle  ear. 

Tympanum. — The  cavity  of  the  tympanum 
is  a space  lying  at  the  peripheral  surface  of 
the  labyrinth  or  ear-bulb,  and  measuring  from 
above  downwards  as  well  as  from  before  back- 
wards, about  eight-twentieths  of  an  inch,  and 
from  without  inwards  about  three-twentieths. 
It  is  bounded  internally  by  the  outer  wall  of 
the  osseous  labyrinth ; externally  by  the 
membrana  tympani,  and  that  portion  of  the 
temporal  bone  into  which  it  is  framed.  An- 
teriorly, the  Eustachian  tube  leads  from  it 
into  the  throat ; and  posteriorly  and  superiorly 
it  communicates  with  the  mastoid  cells. 

The  cavity  of  the  tympanum  is  traversed  by 
a chain  of  small  bones,  extending  from  the 
membrana  tympani  to  the  vestibular  fenestra, 
and  is  lined  by  a very  delicate  membrane  of 
a fibro-mucous  character,  which  is  prolonged 
into  all  its  sinuosities  and  dependent  cavities, 
such  as  the  cells  of  the  mastoid  process.  This 
membrane  is,  moreover,  reflected  on  the  parts 
which  traverse  the  cavity,  and  envelopes  them. 
The  lining  membrane  of  the  tympanum  is 
continuous  through  the  medium  of  that  of  the 
Eustachian  tube,  with  the  mucous  membrane 
of  the  throat. 

Examined  in  the  dry  bone,  the  inner  wall  of 
the  tympanum  presents  a considerable  emi- 
nence ; behind  and  below  which  is  an  opening 
somewhat  of  a triangular  form,  and  in  a fossa 
above  it,  another  opening,  about  twice  the 
size  of  the  preceding,  and  of  an  ovoid  shape. 
The  eminence  here  alluded  to  is  called  the 
promontory,  and  is  formed  by  the  commence- 
ment of  the  cochlea.  The  opening  below 
and  behind  the  promontory  is  the  fenestra  ro- 
tunda, called  also,  from  its  opening  into  the 
cochlea,  cochlear  fenestra,  and  the  opening 
above  it  the  fenestra  ovalis,  or,  from  its  open- 
ing into  the  vestibule,  vestibular  fenestra. 

Above  the  vestibular  fenestra  is  an  elon- 
gated ridge  running  horizontally,  within  which 
is  the  aqueduct  of  Fallopius.  Below  this, 
and  behind  the  vestibular  fenestra,  is  a small 
eminence  called  the  pyramid,  the  apex  of 
which,  directed  forwards  and  a little  outwards 
presents  an  opening,  leading  into  a canal  or 
elongated  cavity.  The  muscle  of  the  stapes 
is  lodged  in  the  cavity,  and  its  tendon  issues 
by  the  aperture  in  the  apex  of  the  pyramid. 
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In  front  and  a little  above  the  vestibular 
fenestra,  and  on  the  anterior  extremity  of  the 
prominence  of  the  aqueduct  of  Fallopius,  is  a 
tubular  projection  with  a wide  open  mouth 
directed  outwards.  This  tubular  projection, 
called  the  cochleariform  process,  is  generally 
found  incomplete  in  the  dry  bone,  in  conse- 
quence of  being  composed  of  a very  thin  brit- 
tle substance.  It  is  the  continuation,  bent  at 
nearly  a right  angle  outwards,  of  the  canal  or 
half  canal,  about  half  an  inch  in  length,  and 
destined  for  the  reception  of  the  internal  mus- 
cle of  the  malleus,  which  lies  above  the  os- 
seous part  of  the  Eustachian  tube,  and  is  se- 
parated from  it  merely  by  a thin  lamina  of 
bone,  the  continuation  of  that  forming  the 
tubular  projection. 


Fig.  192. 


Fig.  192.  The  inner  u-all  of  the  tympanum. 

a.  Promontory ; b,  vestibular  fenestra  ; r,  cochlear 
fenestra  ; d,  pyramid  ; e,  eminence  of  the  aqueduct 
of  Fallopius ; f cochleariform  process  and  half 
canal  for  the  internal  muscle  of  the  malleus. 

The  outer  wall  of  the  tympanum  is  formed 
by  the  membrana  tympani  and  the  inner  ex- 
tremity of  the  osseous  part  of  the  external 
auditory  passage,  in  which  the  membrana  tym- 
pani is  framed. 

In  the  upper  wall  of  the  tympanum  there 
is  an  excavation  for  receiving  the  upper  part 
of  the  incus,  and  leading  from  that  excava- 
tion, at  the  upper  and  back  part  of  the  tym- 
panum, is  a short,  wide,  triangular  canal,  with 
a rough  cellular  surface.  This  is  the  passage 
to  the  mastoid  cells,  through  the  medium  of  a 
large  cell  called  simtositas  mastoulea. 

The  mastoid  cells  are  cavities  in  the  mas- 
toid process,  all  communicating  with  each 
other.  They  are  quite  irregular  in  regard  to 
size,  number,  and  relative  situation.  They 
are  found  completely  developed  only  in  the 
adult. 

Inferiorly,  the  cavity  of  the  tympanum 
forms  a sort  of  furrow,  which  presents  nothing 
particular.  It  is  bounded  by  the  plate  of  bone 
which  forms  the  outer  wall  of  the  jugular 
fossa. 

Anteriorly  the  cavity  of  the  tympanum 
opens  into  the  osseous  portion  of  the  Eusta- 
chian tube. 

The  ossicles  or  small  bones  of  the  ear. — In 
the  upper  part  of  the  cavity  of  the  tym- 
panum there  are  three  small  bones  articu- 
lated with  each  other,  and  forming  a chain 


which  extends  from  the  membrana  tympani 
to  the  vestibular  fenestra.  The  bones  are 
named  malleus,  incus,  and  stapes,  from  their  re- 
sembling more  or  less,  respectively  a hammer, 
an  anvil,  and  a stirrup  iron.  The  stapes,  the 
innermost  and  most  essential,  is  engaged  in 
the  vestibular  fenestra.  The  outermost  of 
the  chain,  the  malleus,  is  in  connexion  with 
the  membrana  tympani.  The  intermediate 
bone,  the  incus,  receives  the  head  of  the 
malleus  into  the  concave  articular  surface 
which  its  body  presents,  and  is  articulated 
with  the  head  of  the  stapes,  through  the  me- 
dium of  the  lenticular  process  of  its  long 
branch.  The  short  branch  of  the  incus  is 
directed  horizontally  backwards  towards  the 
entrance  into  the  mastoid  cells,  and  is  there 
fixed  by  means  of  a short  and  broad  ligament, 
which  arises  from  a small  pit  in  the  outer  wall, 
and  embracing  its  extremity  is  inserted  on  it. 
The  chain  of  small  bones  is  moved  by  two 
muscles,  one  of  which  is  inserted  into  the 
malleus,  the  other  into  the  stapes  ; both  are 
tensors  of  the  membrana  tympani.  A relax- 
ation or  state  of  rest  of  this  membrane  takes 
place  of  itself,  as  Treviranus  remarks,  when 
the  tensors  cease  to  act ; hence  a rclaxator 
muscle  of  the  membrana  tympani  was  not 
required. 

Lining  membrane  of  the  cavity  of  the  tympa- 
num. This  is  in  continuity  with  the  mucous 
membrane  of  the  throat,  through  the  Eusta- 
chian tube.  Extremely  delicate,  and  in  some 
parts  very  vascular,  it  is  not  merely  a mucous 
membrane,  but  is  theoretically  a combination 
of  periosteum  and  mucous  membrane,  being 
what  Bichat  called  fibro-mucous.  It  invests 
all  the  elevations  and  depressions  observed  on 
the  walls  of  the  tympanum,  and  extends  into 
the  mastoid  cells. 

The  fenestra  rotunda  or  cochlear  fenestra 
is,  in  the  recent  state,  closed  by  a membrane 
which  shuts  out  the  cavity  of  the  tympanum 
from  any  direct  communication  with  the  coch- 
lea. This  membrane,  called  by  Scarpa  the 
secondary  membrane  of  the  tympanum,  is  con- 
cave towards  the  cavity  of  the  tympanum, 
convex  towards  the  tympanic  scala  of  the 
cochlea,  and  is  received  at  its  circumference 
into  a groove  within  the  orifice  of  the  fenestra 
rotunda.  It  is  composed  theoretically  of 
three  layers,  the  outer  of  which  is  a continua- 
tion of  that  lining  the  cavity  of  the  tympanum, 
and  which  we  are  at  present  describing.  The 
inner  layer  is  the  fibro-serous  membrane  lining 
the  labyrinthic  cavity.  The  third  and  proper 
layer,  situated  between  the  two  just  men- 
tioned, is  composed,  according  to  Pappen- 
heim,  of  concentric  and  radiating  fibres  '. 

The  base  of  the  stapes  is  fixed  by  its  cir- 
cumference to  the  outer  edge  of  the  groove, 
which  encircles  the  vestibular  fenestra,  by  a 
membrane  or  ligament.  The  lining  membrane 
of  the  vestibule,  continued  over  the  base  of 
the  stapes  from  within,  also  invests  the  inner 
surface  of  this  annular  ligament,  whilst  the 


1 Ut  supra. 


EAR,  AND  HEARING,  DISEASES  OF. 


21 


outer  surface  of  it  is  covered  by  the  mem- 
brane lining  the  tympanum  as  it  is  reflected  on 
the  stapes.  The  connexions  of  the  base  of  the 
stape3  with  the  vestibular  fenestra  are  such  as 
to  admit  of  some  degree  of  movement,  but 
not  to  any  very  great  extent. 

The  membrane  lining  the  tympanum  invests 
the  small  bones  and  the  tendons  of  these  mus- 
cles where  they  run  free  in  the  cavity.  A fold 
of  it  fills  up  the  space  bounded  by  the  crura 
and  base  of  the  stapes,  the  chorda  tympani, 
also,  in  its  passage  across  the  tympanum,  is 
enveloped  by  it.  Lastly,  it  forms  the  inner 
borrowed  layer  of  the  membrana  tympani, 
covering  and  adhering  closely  to  the  handle  of 
the  malleus. 

Eustachian  tube. — The  Eustachian  tube  is  a 
passage  of  communication  betwixt  the  cavity 
of  the  tympanum  and  the  throat.  In  length 
about  an  inch  and  a half,  it  is  directed  from 
behind  forwards,  from  without  inwards,  and 
from  above  downwards.  Its  guttural  orifice 
is  wider  than  that  by  which  it  opens  into  the 
tympanum.  Proceeding  from  the  tympanum, 
its  first  third  is  an  osseous  canal ; the  walls  of 
the  remainder  of  it  are  composed  partly  of  car- 
tilage, partly  of  fibrous  membrane.  The  car- 
tilaginous and  membranous  portion  of  the 
Eustachian  tube  is  about  one  inch  long.  In 


the  state  of  rest  its  outer  and  inner  walls  lie 
in  contact.  By  this  arrangement  the  tube  is 
as  if  provided  with  a valve,  opening  both  ways, 
but  so  weak  as  to  be  readily  forced  by  the 
breath  and  by  the  action  of  the  surrounding 
peristaphyline  muscles.  From  its  junction  with 
the  osseous  portion,  the  cartilaginous  and 
membranous  portion  of  the  Eustachian  tube 
goes  on  widening,  so  that,  as  the  osseous  por- 
tion is  also  more  contracted  at  the  point  of 
junction  than  towards  the  tympanum,  the  place 
where  the  two  meet  is  the  narrowest  part  of 
the  tube  ; in  the  recent  state,  about  one-thir- 
tieth of  an  inch  in  diameter,  just  sufficient  to 
admit  a small  probe.  The  mouth  of  the  Eus- 
tachian tube  in  the  throat  forms  an  oval-shaped 
fissure,  about  three-eighths  of  an  inch  long, 
bounded  anteriorly  and  posteriorly  by  promi- 
nent swollen  edges.  The  fissure  is  directed 
obliquely  from  above  downwards,  and  from 
before  backwards,  and  is  situated  at  the  upper 
and  lateral  part  of  the  pharynx  behind  the  soft 
palate.  In  reference  to  the  nasal  passage,  my 
observation  agrees  with  that  of  Kramer,  that 
the  lower  angle  of  the  guttural  orifice  of  the 
Eustachian  tube  lies  a very  little  deeper  than  the 
horizontal  line  of  the  lowest  meatus , whilst  the 
upper  angle  is  a little  deeper  than  the  horizontal 
line  of  the  middle  meatus. 


Fig.  193. 


Fig.  193.  A section  of  the  head  showing  the  spongy 
bones , nasal  passages , and  guttural  orifice  of  the  Eus- 
tachian tube  of  the  right  side.  a,  Inferior  spongy 
bone,  b , Middle  spongy  bone,  c,  Superior  spongy 
bone,  d d,  Inferior  meatus  of  the  nostril,  e e,  Mid- 
dle meatus,  ff  Superior  meatus,  q g,  Section  of 
hard  palate,  h h.  Section  of  soft  palate  and  of  the 
uvula,  i,  Gitttural  orifice  of  the  Eustachian  tube 
with  a catheter,  which  has  been  passed  along  the 
inferior  meatus  of  the  nostril,  inserted  into  it. 
k k.  Prominent  edges  of  the  guttural  orifice  of  the 
Eustachian  tithe. 


The  Eustachian  tube  is  essentially  a tegu- 
mentary canal ; through  it  atmospherical  air 
is  admitted  into  the  tympanum.  Its  lining 
membrane  is  continuous  with  that  of  the  nose 
and  throat  on  the  one  hand,  and  with  that  of 
the  tympanum  on  the  other.  At  the  guttural 
orifice  of  the  tube,  it  has  all  the  properties  of 
the  mucous  membrane  of  the  nose  and  throat ; 
as  it  approaches  the  tympanum  it  becomes 
thinner  and  finer,  until  it  assumes  all  the  cha- 
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racters  of  the  fibro-mucous  lining  of  the  tym- 
panum. Within  the  osseous  portion  of  the 
tube,  it  no  longer  presents  any  of  the  mucous 
glands  which  are  found  in  the  mucous  mem- 
brane of  the  prominent  edges  of  the  guttural 
orifice,  and  in  that  lining  the  cartilaginous  and 
membranous  portion.  The  epithelium  of  that 
part  of  the  lining  membrane  which  corresponds 
to  the  membranous  portion  of  the  tube  pre- 
sents vibratile  cilia,  but  the  part  which  invests 
the  cartilaginous  portion  has  none. 

Nerves  of  the  tympanum , $c. — The  tympa- 
num receives  nerves  from  the  fifth,  from  the 
facial,  from  the  hypoglossal  and  from  the  sym- 
pathetic. 

To  commence  the  description  with  the  fa- 
cial or  portio  dura  of  the  seventh  pair. — This 
arises  from  the  brain  by  two  roots,  which 
unite  together  in  the  meatus  auditorius  inter- 
nus,  but  before  uniting,  the  smaller  root  sends 
off  a delicate  filament  which  forms  a commu- 
nication with  the  auditory  nerve.  After  this 
the  facial  nerve  enters  the  aqueduct  of  Fal- 
lopius. 

Superficial  petrosal  nerve. — This  is  the  su- 
perior branch  of  the  Vidian.  Leaving  the  infe- 
rior branch  or  deep  petrosal  at  the  posterior 
orifice  of  the  Vidian  canal,  it  proceeds  upwards 
through  the  cartilaginous  substance  in  the  fo- 
ramen lacerum  medium,  and  then  runs  back- 
wards in  the  groove  on  the  anterior  surface  of 
the  petrous  bone  leading  to  the  hiatus  of  Fal- 
lopius. Having  entered  the  latter,  it  joins 
the  gangliform  swelling  of  the  facial  nerve. 

From  this  gangliform  swelling  there  are 
two  branches.  The  first  arises  by  one  or  two 
roots,  and  runs  backwards  into  the  internal 
auditory  passage  to  join  the  upper  portion  of 
the  auditory  nerve,  where  the  first  filament 
joined,  and  forms  with  it  a small  reddish  gray 
elevation. 

The  other  branch  is  the  chorda  tympani, 
which  accompanies  the  facial  nerve  along  the 
aqueduct  of  Fallopius  till  within  a little  of 
the  exit  of  the  latter  by  the  stylomastoid  hole. 
The  chorda  tympani  then  leaves  the  facial 
nerve  at  an  acute  angle,  and  proceeds  up- 
wards in  a proper  canal  in  the  bone,  enters 
the  cavity  of  the  tympanum  by  an  opening 
just  within  the  posterior  part  of  the  groove 
for  the  insertion  of  the  membrana  tympani. 
From  this  opening  it  proceeds  forwards  be- 
tween the  long  process  of  the  incus  and  the 
handle  of  the  malleus,  to  the  fissure  of  Glasser, 
through  a canal  beside  which  it  makes  its 
exit  from  the  cavity  of  the  tympanum.  It 
then  descends  by  the  inner  side  of  the  ascend- 
ing ramus  of  the  lower  jaw,  and  joins  at  an 
acute  angle  the  lingual  nerve.  In  its  passage 
across  the  cavity  of  the  tympanum,  the  chorda 
tympani  is  described  as  anastomosing  by  one 
or  several  filaments  with  the  nerve  which  the 
fifth  pair  is  said  to  send  to  the  membrana 
tympani. 

To  return  to  the  facial  nerve,  the  stapedius 
muscle  receives  a branch  from  it,  which  gets 
into  the  cavity  of  the  pyramid,  where  the  body 
of  the  muscle  is  lodged,  by  an  aperture  on 


the  thin  bony  partition  which  separates  that 
cavity  from  the  aqueduct  of  Fallopius.  The 
facial  nerve  at  last  issues  from  the  cranium  by 
the  stylo-mastoid  foramen. 

The  nervous  anastomoses  of  Jacobson. — This 
is  an  anastomoses  between  the  Vidian  nerve, 
glosso-pharyngeal,  and  sympathetic.  It  lies 
on  the  inner  wall  of  the  tympanum,  and  gives 
branches  to  the  two  fenestrse. 

The  ganglion  of  Arnold. — This  is  a small 
ganglion,  situated  close  to  the  inner  surface  of 
the  inferior  maxillary  nerve  a little  below  its 
exit  from  the  foramen  ovale.  It  sends  branches 
to  the  inferior  maxillary  nerve,  the  facial 
nerve,  and  the  anastomoses  of  Jacobson ; 
through  the  medium  of  the  latter  of  which  it 
is  connected  with  the  superior  maxillary  and 
glossopharyngeal  nerves.  The  ganglion  of 
Arnold  gives  off  a small  and  inconstant  branch, 
which  loses  itself  in  the  cellular  tissue  around 
the  tensor  tympani  muscle,  into  the  substance 
of  which  it  also  sends  some  filaments  ; btU  the 
principal  nerve  of  the  tensor  tympani  is  derived 
from  the  pterygoid  nerve  of  the  third  branch  of 
the  fifth '. 

Arteries  of  the  tympanum,  &c. — A remarka- 
ble branch  of  the  posterior  auricular  artery  is 
the  stylomastoid.  This  enters  the  stylomastoid 
hole  and  runs  along  the  aqueduct  of  Fallopius, 
and  ends  by  anastomosing  with  a branch  of 
the  middle  meningeal,  called  the  Vidian  ar- 
tery, which  enters  by  the  hiatus  of  Fallopius. 
In  its  course,  the  stylomastoid  artery  trans- 
mits twigs  to  the  mastoid  cells,  the  external 
auditory  passage,  the  membrana  tympani  (al- 
ready described),  the  stapedius  muscle,  and 
the  external  semicircular  canal. 

The  temporal  artery  gives  off  a branch  which 
enters  the  tympanum  by  the  fissure  of  Glasser, 
and  ramifies  in  the  mucous  membrane  of  the 
outer  wall  of  that  cavity. 

The  internal  maxillary  artery,  besides  the 
branches  to  the  auditory  passage  and  mem- 
brana tympani,  already  described,  sometimes 
gives  small  branches  to  the  Eustachian  tube. 

The  middle  meningeal  artery  in  the  first  part 
of  its  course  gives  branches  to  the  Eustachian 
tube.  In  the  cranium  it  sends  off  a branch, 
arteria  Vidiana,  which  has  been  already  de- 
scribed as  anastomosing  in  the  Fallopian 
canal,  with  the  stylo-mastoid.  It  also  sends 
branches  to  the  tympanum,  which  ramify  in 
the  mucous  membrane  of  that  cavity,  and  on 
the  muscles  of  the  small  bones. 

The  accessory  middle  meningeal  artery,  when 
present,  gives  branches  to  the  Eustachian 
tube.  The  inferior  pharyngeal  artery  also 
gives  branches  to  the  Eustachian  tube,  to  the 
pyramid  and  cavity  of  the  tympanum.  The 
Eustachian  tube  also  receives  twigs  from  the 
inferior  palatine  branch  of  the  facial  artery. 

The  internal  carotid,  before  entering  the 
cranium,  gives  a small  twig  to  the  Eustachian 
tube  and  sends  another  through  a small  pas- 

1 See  farther  on  this  subject  the  excellent  “ Disser- 
tatio  cle  Anastomosi  Jacobsonii  ct  fianglio  Atnoldi,” 
by  Dr.  H.  C.  B.  Bendz.  Ilaunite,  1833. 


EAR,  AND  HEARING,  DISEASES  OF. 


sage  leading  from  the  carotid  canal  into  the 
tympanum,  to  the  promontory. 

The  veins  corresponding  to  the  above  arte- 
ries open  into  the  external  veins  of  the  head 
and  back  of  the  neck,  the  inferior  petrosal 
sinus  and  maxillary  veins. 

(6)  Physiology  of  the  middle  ear. 

The  air  contained  in  the  cavity  of  the  tym- 
panum may  be  considered  an  important  phy- 
siological part  of  the  apparatus  of  hearing. 
By  means  of  it  an  equilibrium  of  pressure  is 
kept  up  on  either  side  of  the  membrana  tym- 
pani,  which  is  thus  maintained  in  a state  fa- 
vourable for  vibration,  whilst  free  scope  is  at 
the  same  time  afforded  to  the  play  of  the 
small  bones  upon  each  other.  Besides  this, 
the  air  in  the  tympanum  is  itself  a medium  of 
transmission  for  the  sonorous  undulations. 

The  Eustachian  tube  admits  the  air,  pre- 
viously raised  in  its  course  along  the  respira- 
tory passages  to  the  temperature  of  the  body, 
from  the  posterior  nostrils,  into  the  cavity  of 
the  tympanum,  and  again  gives  vent  to  some 
portion  of  it,  as  when,  by  contraction  of  the 
tensor  tympani  muscle,  the  membrane  is  drawn 
inwards  and  the  capacity  of  the  cavity  dimi- 
nished. It  is  to  be  remarked,  that  the  Eusta- 
chian tube  is  not  habitually  wide  open,  so  that 
the  air  can  flow  freely  in  and  out,  but  that,  on 
the  contrary,  in  the  state  of  rest,  its  walls  lie 
collapsed.  By  this  arrangement,  which  gives 
to  the  Eustachian  tube  the  properties  of  a sort 
of  weak  valve  opening  either  way,  the  too 
ready  course  of  the  air  is  opposed. 

Besides  being  a passage  for  the  air  to  and 
from  the  tympanum,  the  Eustachian  tube 
serves  for  the  escape  of  the  secretions  of  the 
tympanic  cavity,  the  expulsion  of  which  ap- 
pears to  be  promoted  by  the  action  of  the 
vibratile  cilia  on  the  surface  of  the  mucous 
membrane  of  the  tube. 

From  the  connexion  which  the  membrana 
tympani  has  with  one  end  of  the  chain  of  os- 
sicles, the  tension  of  it  is  capable  of  being  va- 
ried by  the  action  of  the  muscles  of  these 
ossicles.  The  quantity  of  air  in  the  tympa- 
num also  influences  the  tension  of  the  mem- 
brana tympani.  By  a forced  expiration  with 
the  nose  and  mouth  closed,  the  tympanum  is 
distended,  and  the  membrana  tympani  being 
the  only  yielding  part,  is  forced  outwards  and 
rendered  more  tense  than  natural.  On  the 
other  hand,  by  making  a forced  inspiration, 
the  nose  and  mouth  also  closed,  the  tympa- 
num is  in  part  exhausted,  and,  by  the  conse- 
quent pressure  of  the  air  in  the  external  audi- 
tory passage,  the  membrana  tympani  is  forced 
inwards,  the  effect  of  which  is  likewise  in- 
creased tension.  The  Eustachian  tube  being 
dilated  during  the  inflation  of  the  tympanum, 
the  air  flows  back,  and  the  distended  state  of 
the  tympanum  ceases  as  the  effort  at  a forced 
expiration  is  desisted  from  ; but  the  exhausted 
state  of  the  tympanum  may  continue  for  a 
short  space  of  time  after  the  forced  inspiration, 
in  consequence  of  the  walls  of  the  Eustachian 
tube  remaining  collapsed,  and  even  being 


pressed  closer  together,  by  the  air  tending  to 
get  into  the  exhausted  tympanum. 

It  is  to  be  remarked,  that  increased  tension 
of  the  tympanum  cannot  take  place  without 
influencing  the  state  of  tension  of  the  mem- 
branes of  the  fenestrse.  The  membrane  of 
the  fenestra  ovalis  being  connected  with  the 
end  of  the  chain  of  ossicles  opposite  to  that 
which  is  connected  with  the  membrana  tym- 
pani, the  state  of  tension  of  the  one  must  in- 
fluence that  of  the  other.  Moreover,  the 
tension  of  the  membrane  of  the  fenestra  ovalis 
cannot  be  altered  without  indirectly  influencing 
that  of  the  membrane  of  the  fenestra  rotunda, 
which  must  also  be  affected  by  the  varying 
pressure  of  the  air  in  the  tympanum.  Hence 
there  must  be  some  relation  between  the  state 
of  tension  of  the  parts  within  the  labyrinth, 
and  that  of  the  membrana  tympani,  conse- 
quently the  impaired  hearing,  especially  for 
grave  sounds,  which  takes  place  during  a state 
of  increased  tension  of  the  membrana  tympani, 
cannot  be  owing  solely  to  this  cause. 

Mode  of  propagation  of  sound  from  the  mem- 
brana tympani  to  the  labyrinth.  Some  physio- 
logists assert  that  the  sonorous  undulations  are 
communicated  from  the  membrana  tympani  to 
the  ossicles,  and  through  them  conducted  to 
the  vestibular  fenestra.  Others  suppose  the 
undulations  to  be  propagated  merely  through 
the  air  in  the  cavity  of  the  tympanum  to  the 
membrane  of  the  fenestra  rotunda ; the  ossi- 
cles and  their  muscles  serving  the  purpose 
merely  of  regulating  the  tension  of  the  mem- 
brana tympani,  the  membrane  of  the  vestibu- 
lar fenestra,  and  indirectly  that  of  the  fenes- 
tra rotunda,  together  with  the  membranous 
labyrinth.  A combination  of  the  two  views 
is  what  is  most  generally  received.  How  well 
founded  soever  the  view  may  be  that  sound  is 
propagated  through  the  chain  of  small  bones, 
the  circumstance  that  some  degree  of  hearing 
may  persist  along  with  loss,  partial  or  com- 
plete, of  the  membrana  tympani,  and  of  the 
malleus  and  incus,  is  a conclusive  proof  that 
sound  may  be  conveyed  through  the  fenestrae 
to  the  labyrinth  by  the  vibrations  of  the  air 
in  the  tympanum  alone.  It  would  appear  also 
that  the  integrity  of  one  fenestra  may  suffice 
for  the  exercise  of  hearing.  Thus  Dr.  Pap- 
penheim  1 relates  two  cases  in  which  some  de- 
gree of  hearing  was  still  retained,  although  in 
the  one  the  base  of  the  stapes  was  anchylosed 
in  the  fenestra  ovalis,  and  in  the  other  the 
membrane  of  the  fenestra  rotunda  was  ossified. 
The  reason  that  the  loss  of  the  stapes  is  so 
destructive  of  hearing,  is  not  that  it  is  essen- 
tial for  the  transmission  of  sound  to  the  laby- 
rinth, but  that  as  its  base  forms  part  of  the 
wall  of  the  osseous  labyrinth,  the  loss  of  it 
usually  involves  the  evacuation  of  the  peri- 
lymph, and  the  consequent  disorganization  of 
the  whole  labyrinth.  I say  usually,  because 
cases  are  recorded2,  in  which,  though  the 

' Die  speciellc  Gewebclehre  dcs  Gebororgans,  &c. 
pp.  148 — 151. 

s Dr.  Wolf,  Graefe  und  Waltlier’s  Journal  fur  Clii- 
rurgio  und  Augenhcilkundc,  Bd.  vii.  p.  297 — 299, 
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whole  of  the  ossicles,  first  the  malleus,  then 
the  stapes,  and  lastly  the  incus,  came  away,  the 
hearing,  as  is  alleged,  was  not  deteriorated. 

In  regard  to  such  cases,  Van  der  Hoeven 
asks,  whether  the  fenestra  ovalis  may  not  be 
again  closed  by  a new  membrane,  and  the  pe- 
rilymph thus  allowed  to  accumulate,  as  the 
aqueous  humour,  to  which  it  is  analogous,  does 
on  the  closure  of  a perforating  ulcer  of  the 
cornea. 

The  following  facts  in  acoustics,  ascertained 
by  experiment,  Muller  1 adduces  to  show  how 
the  fenestrae, — that  closed  by  membrane  only, 
and  that  by  the  base  of  the  stapes  and  its  con- 
necting ligament — transmit  the  sonorous  un- 
dulations from  the  air  to  the  fluid  of  the  laby- 
rinth. 

The  use  of  the  fenestra  rotunda  and  the 
membrane  closing  it,  is  shown  by  the  fact  that 
sonorous  undulations  are  communicated  from 
air  to  water,  through  an  interposed  membrane 
with  greater  intensity,  than  from  air  directly 
to  water. 

Sonorous  vibrations  are  also  communicated 
without  any  perceptible  difference  of  inten- 
sity from  air  to  water,  when  to  the  membrane 
forming  the  medium  of  communication  there 
is  attached  a short  solid  body,  which  occupies 
the  greater  part  of  its  surface,  and  is  alone  in 
contact  with  the  water.  This  fact,  Muller 
remarks,  elucidates  the  action  of  the  fenestra 
ovalis,  and  of  the  moveable  plate  of  the  stapes 
which  occupies  it,  in  animals  living  in  air,  but 
destitute  of  tympanum  and  membrana  tym- 
pani.  It  may  be  added  that  it  also  shows  how 
the  sound  may  be  communicated  through  the 
fenestra  ovalis,  as  well  as  the  fenestra  rotunda, 
in  those  cases  in  which  the  membrana  tym- 
pani  is  destroyed,  and  the  malleus  and  incus 
lost. 

Muller  illustrates  the  propagation  of  sound 
by  the  membrana  tympani  and  ossicles,  by  the 
fact  that  a small  solid  body,  fixed  in  an  open- 
ing by  means  of  a border  of  membrane,  so  as 
to  be  moveable,  communicates  sonorous  vibra- 
tions, from  air  on  one  side  to  water,  or  the  fluid 
of  the  labyrinth  on  the  other  side,  much  bet- 
ter than  solid  media  not  so  constructed.  But 
the  propagation  of  sound  to  the  fluid  is  ren- 
dered much  more  perfect,  if  the  solid  conduc- 
tor, thus  occupying  the  opening  (fenestra  of  the 
labyrinth)  is  by  its  other  end  fixed  to  the  mid- 
dle of  a tense  membrane,  which  has  atmosphe- 
rical air  on  both  sides  (membrana  tympani). 

It  has  been  said  that  the  muscles  of  the 
ossicles, — the  stapedius  muscle,  and  muscle 
of  the  malleus,  are  both  tensors  of  the  tympa- 
num, and  that  a relaxator  muscle  is  not  re- 
quired, as  relaxation  of  the  tympanum  takes 
place  when  the  tensors  cease  to  act. 

Both  the  stapedius  and  the  tensor  tympani 
present  the  microscopical  characters  of  volun- 
tary muscles.  This,  together  with  the  fact 

Berlin,  1835.  Vlodorp,  in  Van  der  Hoeven,  Dies, 
pathol.  de  Morbis  Aurium  Aiiditbsque,  Lugd.  Batav. 
1824,  p.  50. 

* Handbuch  der  Physiologie  des  Menschen,  vol.  ii. 
p.  426,  or  Translation  by  Baly,  p.  1247. 


that  the  former  receives  its  nerves  from  the 
facial,  and  the  latter  from  the  pterygoid,  is  a 
proof  that  the  action  of  these  muscles  is  volun- 
tary, and  that  the  analogy  which  Dr.  Arnold 
supposed  to  subsist  between  the  iris  and  oph- 
thalmic ganglion  on  the  one  hand,  and  the 
membrana  tympani,  the  tensor  tympani  mus- 
cle, and  his  so-called  otic  ganglion  on  the 
other,  is  not  well  founded. 

(c)  Exploration  of  the  middle  car. 

The  mucous  membrane  of  the  Eustachian 
tube  is  continuous  with  that  of  the  nose  and 
throat ; the  lining  membrane  of  the  cavity  of 
the  tympanum  is  continuous  with  that  of  the 
Eustachian  tube,  and  the  lining  membrane  of 
the  mastoid  cells  is  continuous  with  that  of 
the  tympanum.  Through  the  Eustachian, 
tube  atmospherical  air  is  admitted  to  and  from 
the  cavity  of  the  tympanum,  and  a condition 
essential  to  the  due  performance  of  the  func- 
tion of  the  tympanum  is,  that  its  cavity  be 
always  filled  with  air  : such  are  points  to  be 
borne  in  mind  in  exploring  the  Eustachian 
tube  and  cavity  of  the  tympanum. 

In  a case  of  deafness,  in  which  nothing  irre- 
gular or  morbid  is  found  in  the  external  au- 
ditory passage  and  membrana  tympani,  atten- 
tion is  naturally  turned  to  the  Eustachian  tube 
and  cavity  of  the  tympanum  ; but  as  a preli- 
minary, it  is  of  consequence  to  examine  the 
state  of  the  nose  and  throat.  In  nasal  catarrh, 
in  which  there  is  tumefaction  of  the  Schnei- 
derian membrane,  the  nostrils  are  more  or 
less  impervious  to  the  passage  of  air,  the  pa- 
tient, therefore,  has  to  breathe  principally  or 
solely  through  the  mouth.  The  catarrhal 
inflammation  extending  to  the  mucous  lining 
of  the  Eustachian  tube,  that  lining  becomes 
tumefied,  the  passage  is  consequently  ob- 
structed, and  deafness  to  a greater  or  less  ex- 
tent accompanies  the  catarrh.  The  inflam- 
mation and  tumefaction  in  quinsy,  may,  in  like 
manner,  extend  to  the  Eustachian  tube,  and 
produce  similar  effects  on  hearing.  More 
chronic  affections  of  the  nose  and  throat  are 
found  accompanied  by  deafness.  Chronic 
inflammation  and  thickening  of  the  mucous 
membrane  of  the  nose  or  throat,  or  both  toge- 
ther, are  frequently  accompanied  by  a similar 
state  of  the  mucous  membrane  lining  the 
Eustachian  tube  and  cavity  of  the  tympanum. 
Nasal  polypi  and  enlarged  tonsils  sometimes 
press  upon  the  mouth  of  the  Eustachian  tube, 
and  give  rise  to  dulness  of  hearing.  It  is  to 
be  remarked,  however,  that  this  symptom  is 
not  a constant  attendant  of  nasal  polypi  and 
enlarged  tonsils,  and  when  it  is,  it  may  in 
some  degree  be  attributed  to  the  inflamed  and 
thickened  state  of  the  mucous  membrane  of 
the  nose  and  throat  accompanying  those  dis- 
eases, extending  to  that  of  the  middle  ear. 
A congenital  affection  of  the  nose  and  throat, 
cleft  palate,  is  sometimes  accompanied  by 
deafness. 

There  being  no  affection  of  the  nose  or 
throat  sufficient  to  arrest  attention,  endeavours 
are  to  be  made  to  ascertain  the  state  of  the 
Eustachian  tube  and  cavity  of  the  tympanum. 
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For  this  purpose  the  patient  may  be  requested 
to  make  a forcible  expiration  into  the  nostrils 
with  the  nose  and  mouth  close,  and  to  describe 
the  sensation,  if  any,  felt  in  the  ears.  Most 
people  know  the  sensation  in  healthy  ears,  pro- 
duced by  this  action.  If  the  patient  either 
experienced  no  sensation  in  the  ears,  or  can- 
not give  any  very  clear  account  of  what  he 
felt,  catheterism  and  injection  of  the  Eusta- 
chian tube  must  be  had  recourse  to. 

Catheterism  of  the  Eustachian  tube  and  injection 
of  atmospherical  air  into  the  tympanum. 

This,  it  is  to  be  premised,  sometimes  proves 
a principal  means  in  the  treatment,  by  break- 
ing up  and  dispersing  any  accumulation  of 
mucus  in  the  middle  ear,  or  by  rendering 
pervious  the  Eustachian  tube,  the  walls  of 
which  have  been  glued  together  by  thickened 
mucus,  and  thus  restoring  free  access  of  air 
to  the  cavity  of  the  tympanum.  In  the  case 
of  the  eye,  we  can  readily  see  and  remove 
any  accumulation  of  thickened  mucus  by 
means  of  a sponge  and  warm  water,  but  the 
more  inaccessible  cavity  of  the  tympanum  re- 
quires to  be  examined  and  cleared  out  by 
more  complicated  means. 

Here  it  may  be  remarked,  that  simple  ob- 
struction of  the  Eustachian  tubes  does  not 
necessarily  induce  a very  great  degree  of 
deafness,  nor  always  buzzing  in  the  ears  ; and, 
on  the  other  hand,  numerous  cases  of  ob- 
struction of  the  Eustachian  tubes  are  met 
with, in  which, in  consequenceof  complications, 
their  restoration  to  a pervious  state  is  followed 
by  no  improvement  in  hearing.  It  is  of  con- 
sequence to  keep  this  in  mind,  as  it  is  a very 
prevalent  notion  that  obstruction  of  the  Eus- 
tachian tubes  alone  causes  a great  degree  of 
deafness  and  buzzing  in  the  ears,  and  that  no- 
thing more  is  required  in  order  to  a cure, 
than  clearing  them  out. 

Catheters  made  of  gum-elastic  or  silver  are 
employed  for  this  purpose.  The  gum  elastic 
ones  being  provided  with  a stylet,  may  be 
moulded  into  any  shape  at  the  moment.  The 
inflexible  metallic  ones  are  of  various  forms, 
according  to  the  fancy  or  intention  of  the 
operator. 

Figure  194  represents  the  inflexible  silver 
catheter  recommended  by  Dr.  Kramer  of 
Berlin.  It  is  one  I have  used  and  found  to 
answer  every  purpose  ; it  is  easy  of  intro- 
duction, and  its  beak  being  short,  and  there- 
fore capable  of  extending  but  a little  way 
up  the  Eustachian  tube,  free  room  is  left  for 
any  regurgitation  of  air.  Two  sizes  above 
and  two  sizes  below  that  represented,  will  be 
found  a sufficient  series.  The  catheters  are 
graduated  with  inches,  which  is  of  great  assist- 
ance in  their  repeated  introduction.  At  their 
posterior  or  nearer  extremity  they  are  fur- 
nished with  a funnel-shaped  dilatation  for  re- 
ceiving the  tube  of  the  air-press  or  injecting 
syringe.  The  ring  on  the  side  of  the  dilata- 
tion corresponds  in  direction  with  the  beak  of 
the  catheter.  By  observing,  therefore,  the 
direction  of  the  former,  the  position  of  the 
latter,  when  in  the  nose  and  out  of  view,  may 
be  judged  of. 


Fig.  194. 

As  a catheter  of  the 
form  just  described  pene- 
trates  but  a very  little  \ \ 
way  into  the  Eustachian  \ \ 

tube,  and  therefore  lies  \ 

quite  loosely,  it  requires  \ 

to  be  kept  in  its  place  by  \ 

some  contrivance.  The 
instrument  which  effects 
this  purpose  very  well  is 
Itard’s  frontlet.  Fig.  195 
represents  one  as  modified 
by  Kramer.  It  consists  of 
a forceps,  a,  closed  by  a 
screw,  for  grasping  the 
catheter,  having  at  one 
extremity,  and  at  right 
angles  to  its  length,  a ball 
moving  in  a socket  in  all 
directions,  b ; a screw,  c, 
tightens  this  joint.  The 
socket  is  fixed  in  the  cen- 
tre of  a metallic  plate,  d, 
covered  with  leather,  and 
slightly  padded  on  the 
inner  surface,  which  is 
concave,  to  correspond 
to  the  arch  of  the  fore- 
head, to  which  it  is  ap- 
plied, and  secured  by 
straps,  e e,  going  round 
the  head. 

The  operation  of  cathe- 
terism of  the  Eustachian 
tube  is  commenced  by 
first  applying  the  frontlet, 
which  is  to  be  so  placed 
that  the  forceps,  when 
turned  down  perpendicu- 
larly over  the  nose,  may 
grasp  the  catheter  as  it 
lies  introduced  into  the 
Eustachian  tube.  Ac- 
cording as  it  is  the  right 
or  the  left  Eustachian  tube 
operated  on, so  should  the 
ball  and  socket  joint  be  a 
little  to  the  right  or  left 
side.  Until  the  catheter 
is  fairly  lodged  in  the  Eu- 
stachian tube,  the  forceps 
of  the  frontlet  is  kept  out 
of  the  way  of  the  operator 
by  being  turned  upwards, 
and  kept  firmly  in  its  socket 


Fig.  195. 


Fig.  195  represents  the  frontlet  atmtit  one-sintk  below 
the  full  size. 
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by  the  screw  for  that  purpose.  The  patient 
is  seated  on  a chair.  The  operator  having 
heated  and  oiled  the  catheter  (mucilage  of 
gum  does  very  well,  and  has  not  the  nauseous 
smell  of  oil),  and  blown  through  it  to  dispel 
any  drop  of  oil  or  mucilage  in  its  interior, 
holds  it  between  the  thumb  and  fore  and  mid- 
dle fingers,  close  over  its  funnel-shaped  dila- 
tation, in  such  a manner  that  the  ring,  and, 
consequently,  its  concavity  are  downmost. 
The  right  hand  may  be  used,  whether  the 
right  or  the  left  Eustachian  tube  is  to  be  ope- 
rated on,  but  whoever  has  sufficient  command 
over  his  left  hand,  will  find  it  more  convenient 
to  use  it  when  the  left  Eustachian  tube  is  the 
subject  of  operation.  With  the  concavity  of 
the  instrument  downwards  then,  and  rather 
somewhat  outwards  than  inwards,  the  surgeon 
introduces  the  beak  into  the  lower  meatus  of 
the  nose,  and  quickly,  but  cautiously  and  de- 
licately, runs  it  along  the  bottom  of  that  mea- 
tus to  the  depth  of  about  three  inches.  No 
force  is  to  be  used  ; and  if  there  be  any  impe- 
diment which  cannot  be  avoided  by  inclining 
the  beak  of  the  catheter  somewhat  more  out- 
wards, and  other  manoeuvres  not  easy  to  de- 
scribe, the  instrument  is  to  be  withdrawn  and 
a smaller  one  tried.  The  instrument  being 
passed  into  the  nostril  to  the  depth  of  about 
three  inches,  its  beak  is  to  be  gradually  turned 
from  below  outwards  and  upwards  by  rotating 
the  body  of  the  instrument  round  its  axis,  the 
surgeon  at  the  same  time  pushing  it  gently 
on,  and  attending  most  particularly  to  the 
sensations  communicated  to  the  points  of  his 
fingers.  By  such  manipulation  the  beak  of 
the  instrument  is  generally  arrested  oy  the 
prominent  posterior  lip  of  the  mouth  of  the 
Eustachian  tube,  and  it  readily  slips  in.  If 
the  instrument  be  directly  downwards,  the 
whole  amount  of  rotation  required  is  some- 
what more  than  a quarter  round  its  axis,  the 
ring,  therefore,  when  the  instrument  is  fairly 
lodged  in  the  Eustachian  tube,  is  directed 
outwards  and  upwards.  The  practised  hand 
of  the  operator  tells  him  that  the  instrument 
is  fairly  lodged,  and  this  is  corroborated  by 
the  absence  of  uneasiness  to  the  patient.  The 
forceps  of  the  frontlet  is  now  to  be  turned 
down  and  made  to  grasp  the  catheter,  imme- 
diately in  front  of  the  point  of  the  nose,  by 
turning  the  screw  which  approximates  its  two 
arms.  The  ball  and  socket  joint  is  then  to  be 
screwed  tight.  The  catheter  is  thus  fixed, 
and  the  patient  may  not  only  move  the  head 
freely,  but  even  speak  and  swallow  without 
trouble.  Sneezing  seldom  takes  place  during 
the  introduction  of  the  instrument  into  the 
nose. 

The  surgeon  now  proceeds  to  ascertain  the 
state  of  the  Eustachian  tube  and  cavity  of  the 
tympanum.  He  may  first  blow  into  the  cathe- 
ter simply  with  his  own  mouth.  The  way  in 
which  he  feels  the  air  issue  from  his  rnouth, 
what  sounds  he  can  hear  at  the  distance  at 
which  his  ear  is  from  that  of  the  patient,  and 
the  account  which  the  patient  himself  gives  of 
the  sensation  he  experiences  when  the  sur- 


geon blows,  are  all  circumstances  from  which 
the  experienced  surgeon  may  draw  valuable 
and,  in  many  cases,  sufficient  information.  In- 
stead of  blowing  with  the  mouth,  and  as  yield- 
ing a stronger  stream  of  air,  Deleau’s  large 
caoutchouc  bag  with  bellows  sides  may  be 
used.  If  greater  precision  be  required  in  the 
examination,  the  surgeon  applies  his  ear  to 
that  of  the  patient,  while  a more  continuous 
stream  of  air,  the  regulation  of  which  is  com- 
pletely under  the  controul  of  the  surgeon,  is 
sent  in.  For  this  purpose  the  air  is  collected 
by  compression  in  a machine,  which  consists 
essentially  of  a forcing-pump,  a a,  fig.  196,  and 
a receiver,  b b b ; the  latter  provided  with  a 
stop-cock  for  the  issue  of  the  air.  The  an- 
nexed is  a plan  of  the  section  of  such  an  in- 
strument, eight  times  below  the  proper  size, 


Fig.  196. 


made  by  Mr.  Ross,  optician,  in  London,  of 
the  general  dimensions  recommended  by 
Kramer.  The  dimensions  of  the  forcing- 
pump  and  of  the  receiver  being  in  a proper 
proportion  to  each  other,  and  the  piston  be- 
ing moved  by  a pump-handle,  very  little  ex- 
ertion is  required  to  accumulate  a sufficient 
quantity  of  air.  The  stream  of  air  is  con- 
ducted from  the  air-press  into  the  catheter  by 
means  of  a flexible  tube  adapted  to  the  stop- 
cock. As  air  expanding  from  a state  of  com- 
pression falls  in  temperature,  Deleau,  fearing 
that  the  coldness  of  the  air  might  be  injurious, 
has  so  contrived  his  apparatus  that  the  air 
may  be  heated  by  a spirit-lamp  placed  under- 
neath. Here,  in  London,  very  great  dread 
has  been  expressed  for  the  supposed  coldness 
of  the  air,  which  indeed  by  some  has  been 
considered  sufficient  to  account  for  the  sud- 
den death  under  the  operation  which  occurred 
sometime  ago.  It  is  quite  true  that  air  ex- 
panding from  a state  of  compression  falls  in 
temperature,  as  it  rises  in  temperature  when 
compressed.  It  is  also  quite  true,  for  it  may 
be  proved  by  the  thermometer,  that  the 
stream  of  air  immediately  as  it  issues  from  the 
air-press  is  below  the  temperature  of  the  sur- 
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rounding  atmosphere,  but  how  much  after  the 
ordinary  degree  of  compression  ? I have 
found  it  at  the  most  to  be  three  degrees,  and 
a considerable  part  of  this  decrease  was  owing 
to  the  evaporation  of  the  watery  particles 
thrown  out  upon  the  ball  of  the  thermometer 
along  with  the  air  from  the  air-press.  More- 
over I have  found  that  the  stream  of  the  air- 
press,  after  traversing  the  flexible  tube  and 
catheter,  both  being  at  the  temperature  of  the 
surrounding  air,  made  to  play  on  the  ball  of 
the  thermometer,  had  the  etfect  rather  of 
raising  the  mercury  than  of  bringing  it  down. 
To  the  patient,  the  stream  of  air  does  pro- 
duce the  feeling  of  coldness,  for  the  same 
reason  that  any  stream  of  wind  does,  but  it  is 
never  complained  of. 

After  the  catheter  has  been  introduced  into 
the  Eustachian  tube,  and  fixed  by  means  of 
the  frontlet,  if  the  air-douche  is  to  be  employed 
for  the  investigation  of  the  state  of  the  middle 
car,  the  patient  is  to  be  seated  close  to  the 
air-press  and  with  the  side  to  be  operated 
on  next  it.  By  a dozen  strokes  of  the  pis- 
ton, sufficient  air  having  been  accumulated, 
the  surgeon  introduces  the  nozzle  of  the 
flexible  tube  of  the  air-press  into  the  funnel- 
shaped  end  of  the  catheter,  but  far  from  push- 
ing it  home,  leaves  it  so  loosely  placed  that 
air  may  freely  regurgitate  ; in  this  position  it 
is  to  be  held  by  an  assistant,  or  even  the  pa- 
tient himself.  Things  being  thus  disposed, 
the  surgeon  applies  his  ear  close  to  that  of  the 
patient,  opens  cautiously  and  slowly  the  stop- 
cock of  the  machine,  and  listens  to  the  sound 
produced.  When  the  Eustachian  tube  and 
cavity  of  the  tympanum  are  perfectly  free,  a 
blowing  and  rustling  sound  is  heard  in  the 
tympanum.  All  deviations  from  this  sound, 
the  peculiarities  of  which  can  be  appreciated 
only  by  repeated  observation,  are  morbid. 
But  the  sounds  are  not  the  only  thing  which 
determines  conclusions  regarding  the  state  of 
the  ear,  the  immediate  effect  of  the  air-douche 
on  the  hearing  is  a great  point  to  be  attended 
to.  The  hearing  may  remain  unchanged,  a 
temporary  increase  of  deafness  may  take 
place,  or  the  hearing  may  be  evidently  im- 
proved. 

The  surgeon  knows  by  the  sounds  pro- 
duced by  the  air-douche  how  to  regulate  the 
issue  of  the  air  from  the  air-press.  If,  in  con- 
sequence of  obstruction  of  the  Eustachian 
tube,  the  air  does  not  enter  the  tympanum,  a 
distant  rushing  sound  is  heard  from  the  re- 
gurgitation of  the  air  where  the  catheter  is 
inserted  into  the  mouth  of  the  Eustachian 
tube  into  the  throat ; regurgitation  at  the 
same  time  freely  taking  place  where  the  noz- 
zle of  the  tube  of  the  air-press  is  inserted  into 
the  catheter.  When  there  is  mucus  in  the 
tympanum,  a gurgling  is  produced  by  the  en- 
trance of  the  air,  and  this  sound  is  somewhat 
modified  when  the  air  makes  its  way  into  the 
mastoid  cells,  being  especially  heard  as  if 
nearer. 

It  is  not  enough  in  applying  the  air-douche 
that  the  beak  of  the  catheter  be  simply  en- 


gaged in  the  Eustachian  tube  ; the  axis  of  its 
orifice  ought  to  be  as  near  as  possible  in  that 
of  the  passage  ; and  to  secure  this  position, 
repeated  trials,  by  blowing  with  the  mouth, 
or  by  a very  gentle  stream  from  the  air-press, 
must  be  made,  and  the  catheter  shifted  ac- 
cordingly, by  rotating  it  on  its  axis,  so  as  to 
turn  the  beak  more  or  less  in  a direction  up- 
wards and  outwards,  by  pushing  it  a little 
further  in  or  drawing  it  somewhat  out.  After 
each  shifting,  it  is  to  be  again  steadily  fixed 
by  the  vice  of  the  frontlet.  Without  the  ca- 
theter being  steadily  fixed  by  the  frontlet,  the 
former  cannot  keep  in  a proper  position,  and 
the  subsequent  steps  of  the  operation  conse- 
quently cannot  be  performed  with  precision 
and  effect,  nor  without  unnecessary  pain. 

If  the  catheter  does  not  lie  properly,  the 
stream  of  air  often  does  not  enter  the  tympa- 
num at  all ; in  which  case  an  obstruction  of 
the  Eustachian  tube  may  be  suspected  where 
none  really  exists. 

I do  not  think  it  necessary  to  say  anything 
of  sounding  the  Eustachian  tube,  as  it  is  a 
painful  operation,  and  one  which  can  lead  to 
no  good  result,  either  in  giving  information, 
or  in  permanently  removing  stricture,  even 
supposing  stricture  of  the  Eustachian  tube  to 
be  in  any  case  the  sole  cause  of  deafness, 
which  I very  much  doubt. 

(d  ) Injuries  and  diseases  of  the  middle  ear. 

Foreign  body  in  the  Eustachian  tube. — Pro- 
fessor Fleischmann1  relates  that  having  had 
an  opportunity  to  open  the  body  of  a man 
who  died  of  consumption,  and  who,  he 
remembered,  had  consulted  him  some  years 
before  on  account  of  a constant  noise  in  the 
left  ear,  and  a peculiar  sensation  in  the  back 
of  the  throat  of  the  same  side,  he  examined 
the  throat  very  carefully,  and  found  an  awn 
of  an  ear  of  barley  in  the  Eustachian  tube.  It 
projected  somewhat  from  the  guttural  orifice, 
and  extended  up  the  tube  as  far  as  the  osseous 
part  of  it. 

Different  parts  of  the  membrane  lining  the 
Eustachian  tube,  the  cavity  of  the  tympanum, 
and  the  mastoid  cells  may  be  separately  or 
simultaneously  the  seat  of  inflammation — ca- 
tarrhal, catarrho-rheumatic,  or  purulent.  The 
consequences  are,  increased  secretion  and  ac- 
cumulation of  mucus  ; considerable  thicken- 
ing, swelling,  and  sarcomatous  and  polypous 
degeneration  of  the  membrane,  the  formation 
of  pus,  false  membranes  from  the  effusion  of 
coagulable  lymph,  or,  lastly,  caries  of  the  bony 
walls,  and  more  or  less  extensive  destruction 
of  the  membrana  tympani,  with  partial  or 
complete  loss  of  the  ossicles.  Sometimes  tu- 
berculous matter  has  been  found  in  the  cavi- 
ties of  the  tympanum  and  mastoid  cells. 

Catarrhal  or  blenorrliceal  inflammation  of  the 

middle  ear,  with  muculent  obstruction.  ( In- 

1 Ilufeland’s  und  Osann's  Journal  dcr  nractischen 
Heilkundc.  St.  vj.  Junius,  1835,  p.  25 — 28. 
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flammation  of  the  lining  membrane  of  the  mid- 
dle ear  in  its  capacity  of  mucous  membrane. ) 

Two  forms  of  this  affection  may  be  recog- 
nised, acute  and  chronic. 

Acute. — In  severe  colds  in  the  head,  the 
lining  membrane  of  the  Eustachian  tube  and 
cavity  of  the  tympanum  is  not  unfrequently 
involved.  From  the  tumefaction  which  takes 
place,  the  Eustachian  tube  is  closed,  so  that 
the  passage  of  air  to  and  from  the  tympanum 
is  interrupted.  There  is  dulness  of  hearing, 
and  more  or  less  tinnitus  or  buzzing  in  the 
ears,  with  perhaps  itching  in  the  auditory  pas- 
sages. As  the  catarrh  goes  off,  the  tumefac- 
tion of  the  lining  membrane  of  the  middle  ear 
subsides,  the  Eustachian  tube  resumes  its  na- 
tural calibre,  the  air  thus  enters  and  issues 
from  the  tympanic  cavity  as  before,  and  the 
disturbance  of  function  disappears.  Some- 
times, however,  obstruction  still  remains  from 
inspissated  mucus  stuffing  the  Eustachian 
tube,  or  keeping  its  collapsed  walls  glued  to- 
gether, or  from  an  accumulation  of  mucus  in 
the  tympanic  cavity.  In  some  cases  of  ca- 
tarrh, the  auditory  passage  is,  as  has  been 
mentioned  above  (p.  11),  the  part  of  the  ear 
most  affected,  and  the  result  is  an  increased 
secretion  of  wax.  In  other  cases,  accumula- 
tion of  wax  in  the  auditory  passage  and  mu- 
culent  obstruction  of  the  middle  ear  occur 
together.  In  all  these  cases  dulness  of  hear- 
ing continues,  although  it  is  sometimes  not  to 
a very  great  degree,  and  may  no  longer  be 
accompanied  by  tinnitus. 

The  muculent  obstruction  of  the  middle 
ear  is  owing  to  an  increased  secretion  taking 
place  at  the  transition  of  the  first  into  the  se- 
cond stage  of  the  catarrhal  affection.  In  such 
a case,  suppose  all  inflammatory  action  has 
ceased,  the  mucus  in  the  tympanic  cavity  be- 
comes inspissatetj  by  absorption  of  its  thinner 
part,  and  as  no  air  can  enter  to  fill  up  the 
void,  owing  to  the  coexisting  obstruction  of 
the  Eustachian  tube,  the  consequence  is  a 
forcing  inwards  of  the  membrana  tympani  by 
the  pressure  of  the  external  air.  If  now  by 
any  means,  such  as  the  efforts  of  coughing, 
sneezing,  or  yawning,  the  obstruction  of  the 
Eustachian  tube  should  give  way,  and  the  air 
obtain  sudden  entrance,  redress  of  the  mem- 
brana tympani  takes  place,  a crack  is  heard, 
and  hearing,  which  was  before  very  much 
diminished,  is  considerably  improved. 

Even  when  the  inflammation  has  not  ex- 
tended to  the  lining  membrane  of  the  tym- 
panic cavity,  some  accumulation  of  mucus 
takes  place,  in  consequence  of  a free  issue  to 
what  is  naturally  secreted  being  prevented  by 
the  closure  of  the  Eustachian  tube. 

Chronic. — Chronic  blenorrhceal  inflamma- 
tion of  the  lining  membrane  of  the  middle 
ear  is  usually  accompanied  by  a similar  affec- 
tion of  the  nose  and  throat,  sometimes  also  of 
the  auditory  passage.  This  chronic  inflam- 
mation may  remain  from  an  attack  of  acute 
catarrh,  or,  as  is  frequently  the  case,  be  the 
dregs  of  some  of  the  exanthemata.  In  many 


such  cases  there  is  not  actually  any  contrac- 
tion of  the  Eustachian  tubes,  but  on  account 
of  the  abundant  secretion  of  mucus  a clogged 
state  of  the  passages  is  kept  up,  and  the  air  is 
not  freely  admitted  into  the  tympanum.  The 
attending  dnlness  of  hearing  is  usually  consi- 
derable, but  tinnitus  may  be  absent. 

In  persons  of  the  flabby  scrofulous  consti- 
tution, the  mucous  membrane  of  the  nose  is 
very  frequently  the  seat  of  blenorrhcea  ; and  in 
this,  not  only  the  middle  ear,  but  the  lacrymal 
passages,  the  frontal  and  maxillary  sinuses  may 
participate  ; one  or  other  of  these  parts  being 
more  particularly  affected  in  different  cases. 
In  such  persons  the  nose  is  not  unfrequently 
rather  flat  and  unusually  broad  at  the  root. 

The  predisposition  to  catarrhal  inflamma- 
tion and  muculent  obstruction  of  the  middle 
ear  is  most  strongly  manifested  in  youth,  in 
scrofulous  constitutions,  and  in  moist  climates 
and  situations. 

Many  examples  of  accumulation  of  mucus 
found  in  the  middle  ear  after  death  are  related 
by  authors.  In  the  body  of  a man  thirty-five 
years  of  age,  who  died  of  small-pox,  and  who 
many  years  before  had  become  deaf  after  a 
cold,  Mr.  Wathen1  found  both  Eustachian 
tubes  stuffed  quite  full  of  congealed  mucus. 
All  the  other  parts  of  the  ears  appeared  in 
their  natural  state2. 

Diagnosis. — Muculent  obstruction  of  the 
middle  ear  is  always  attended  with  a greater 
or  less  degree  of  dulness  of  hearing.  Tinni- 
tus may  or  may  not  be  present,  but  a crack- 
ing in  the  ear  is  frequently  heard,  especially 
during  the  motions  of  deglutition,  &c.  Some- 
times there  is  a sensation  of  stuffing,  or  of  ful- 
ness and  heaviness  in  the  ear.  In  general, 
however,  as  Deleau  and  Kramer  remark,  the 
only  subjective  symptom  of  muculent  obstruc- 
tion of  the  middle  ear  is  deafness,  but  as  this 
is  by  no  means  pathognomonic,  and  as  the  seat 
of  the  affection  is  entirely  withdrawn  from 
view,  it  is  necessary  to  have  recourse  to  the 
information  which  may  be  obtained  by  auscul- 
tation, in  order  to  form  a diagnosis. 

If  while  the  patient  expires  forcibly  with 
the  nose  and  mouth  closed,  any  gurgling 
sound  in  the  ear  be  perceived  on  ausculta- 
tion, simple  muculent  obstruction  may  be  in- 
ferred, and  if  any  improvement  in  the  hearing 
is  found  to  have  been  effected,  the  correct- 
ness of  the  inference  will  be  established,  as 
well  as  the  circumstance  that  the  muculent 
accumulation  is  unattended  by  any  serious 
complication.  But  as  the  obstruction  of  the 
middle  ear  may  be  such  as  not  to  yield  to  the 
mere  effort  of  expiration,  the  only  sure  way 
of  ascertaining  the  nature  of  the  case  is  to 
introduce  the  catheter  into  the  Eustachian 
tube,  and  during  the  injection  of  air  to  listen 

1 Philosophical  Transactions,  vol.  xlix.  p.  215. 

2 Sec  further  Duverriay,  Traite  de  l’organe  de 
l'Ouie.  Paris,  1083,  part  iij.  p.  184. — Otto,  Seltene 
Beobachtungen  zur  Anatomic,  Physiologie,  und  Pa- 
thologic gehorig.  4.  m.  Kpfrn.  Heft.  Breslau,  1816, 
p.  111. — Lincke,  Das  Gehororgan,  &c.  8vo.  Leipzig, 
1837,  p.  633,  and  others. 
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to  the  sounds  produced.  The  air  perhaps 
does  not  at  first  penetrate  at  all,  or  it  does  so 
only  in  a small  quantity,  and  with  a sound 
such  as  takes  place  in  blowing  the  nose.  If 
the  passage  be  free  and  the  mucus  in  consi- 
derable quantity,  a distinct  gurgling  is  heard. 
After  the  air  has  entered  freely,  the  patient 
perhaps  feels  the  ear  clearer  and  lighter,  with  a 
relief  from  noises,  and  in  favourable  cases  an  im- 
mediate and  marked  improvement  in  hearing. 

One  ear  only  may  be  affected.  More  usu- 
ally both  suffer,  but  one  is  always  worse  than 
the  other. 

Prognosis. — It  has  been  long  known  that 
by  making  a forced  expiration  with  the  nose 
and  mouth  closed,  deafness  is  in  some  cases 
considerably  relieved,  if  not  removed.  It  is 
in  recent  cases  of  simple  muculent  obstruc- 
tion of  the  Eustachian  tubes  and  tympanic  ca- 
vities that  this  takes  place.  If  the  obstruction 
be  of  some  standing,  such  an  event  does  not 
so  readily  ensue,  but  that  more  or  less  im- 
provement may  be  obtained  there  are  many 
cases  to  prove  ; among  others,  one  related  by 
Dr.  Sims,  in  the  Memoirs  of  the  Medical  So- 
ciety of  London,  in  which  forcing  the  breath 
into  the  Eustachian  tube,  with  the  nose  and 
mouth  closed,  proved  successful  after  the 
deafness  had  continued  for  more  than  a year. 
If  the  hearing  be  improved,  though  not  to 
any  great  extent,  by  merely  forcing  the  breath 
through  the  Eustachian  tubes  into  the  tym- 
panic cavities,  it  is  in  general  a sign  promising 
farther  advantage  from  the  air-douche,  or  at 
least  warranting  its  employment. 

Treatment. — Acute  catarrhal  inflammation 
of  the  middle  ear  may  require  leeches  or  cup- 
ping behind  the  ear  and  the  exhibition  of  dia- 
phoretics. But  suppose  all  inflammatory  symp- 
toms have  disappeared,  and  there  be  nothing 
but  the  muculent  obstruction  of  the  middle 
ear,  recourse  may  be  at  once  had  to  the  air- 
douche. 

If  the  muculent  obstruction  be  kept  up  by 
chronic  catarrhal  inflammation  of  the  mucous 
membrane  of  the  Eustachian  tube  and  tym- 
panum, this  must  become  the  particular  object 
of  treatment,  but  as  chronic  inflammation  of 
the  middle  ear  is  very  frequently  accompa- 
nied by  a similar  state  of  the  throat  and  nasal 
cavities  on  the  one  hand  and  of  the  auditory 
passage  on  the  other,  attention  must  be 
directed  to  the  cure  of  the  latter  before  any 
good  can  be  done  to  the  former.  As  the 
digestive  organs  are  at  the  same  time  very 
generally  disordered,  and  the  skin  in  an  un- 
healthy state,  it  will  often  be  found  necessary 
to  put  the  patient  under  the  use  of  some  gen- 
tle mercurial,  such  as  hydrargyrum  cum  creta, 
and  laxatives.  As  a remedy  which  has  some- 
times effected  marked  benefit  in  scrofulous 
constitutions,  the  iodide  of  potassium  deserves 
to  be  particularly  noted.  The  disulphate  of 
quina  and  other  tonics  will  also  be  found  use- 
ful in  fulfilling  many  indications,  but  one  of 
the  most  powerful  remedies  under  such  cir- 
cumstances is  change  of  climate,  regulated  by 
the  circumstances  of  the  case. 


The  treatment  more  particularly  directed 
to  the  local  affection,  consists  in  counter-irri- 
tation to  the  nape  of  the  neck,  premised,  if 
need  be,  by  the  application  of  leeches  in  the 
vicinity  of  the  ear  and  to  the  nostrils.  The 
throat  may  be  pencilled  with  a solution  of 
lunar  caustic  (gr.  x — 1j.),  and  the  auditory 
passage  treated  by  ablution  with  water,  and 
the  use  of  a wash  of  a solution  of  the  bichlor- 
ide of  mercury  (gr.  j — ij — Jviij.),  or  of  the 
acetate  of  lead,  and  whatever  else  may  be  in- 
dicated, as  already  laid  down  in  a former  part 
of  this  article. 

When  the  obstacle  to  the  entrance  of  the 
air  depends  simply  on  a gluing  together  of 
the  collapsed  walls  of  the  Eustachian  tube  by 
thickened  mucus,  the  passage  is  readily  ren- 
dered pervious  by  the  air-douche,  and  any 
mucus  accumulated  in  the  tympanum  gradu- 
ally dispersed  by  the  same  means.  The  mode 
of  application  of  the  air-douche  has  been  al- 
ready described  ; here  I would  only  recal  to 
mind  the  precaution  to  give  free  room  for  the 
regurgitation  of  the  air,  both  where  the  ca- 
theter is  inserted  into  the  mouth  of  the  Eus- 
tachian tube  and  where  the  nozzle  of  the  tube 
of  the  air-press  is  inserted  into  the  dilated  end 
of  the  catheter. 

Where  there  is  a simple  gluing  together  of 
the  walls  of  the  Eustachian  tube  by  thickened 
mucus,  a sound  is  heard  like  a little  air  get- 
ting into  the  tympanum,  first  in  a fine  whist- 
ling stream,  and  then  with  some  gurgling.  As 
the  passage  becomes  freer,  there  is  a rushing 
and  then  a gurgling  sound. 

Where  there  is  a clogged  state  of  the  tym- 
panic cavity  from  accumulated  mucus,  but  the 
Eustachian  tube  still  pervious,  more  or  less 
gurgling  is  at  once  produced  by  the  entrance 
of  the  air.  When  all  mucus  is  dispersed,  and 
the  Eustachian  tube  and  cavity  of  the  tympa- 
num perfectly  free,  there  is  a rushing  and 
howling  sound. 

If  both  ears  be  affected,  they  should  be 
subjected  to  the  action  of  the  air-douche  on 
alternate  days.  The  application  is  to  be  re- 
peated as  long  as  improvement  goes  on,  or 
until  the  hearing  be  restored  to  the  natural 
standard.  The  number  of  applications  re- 
quired for  each  ear  may,  even  in  favourable 
cases,  be  ten  or  more. 

As  is  the  freedom  with  which  the  air  pe- 
netrates, so  is  the  improvement  of  hearing, 
provided  of  course  the  muculent  obstruction 
be  not  complicated  with  some  other  affection. 

In  regard  to  the  air-douche  as  a means  of 
treatment,  I would  repeat  that  all  that  can  be 
effected  by  it  is  the  gradual  dispersion  of  any 
accumulated  mucus  which  may  exist  in  the 
middle  ear,  or  the  rendering  pervious  the 
Eustachian  tube,  the  walls  of  which  have 
been  glued  together  by  thickened  mucus,  and 
relieving  the  membrana  tympani  from  the 
pressure  of  the  external  air. 

It  has  been  said  that  the  accumulation  of 
mucus  may  be  kept  up  by  a chronic  inflamma- 
tion of  the  membrane  lining  the  Eustachian 
tube  and  cavity  of  the  tympanum  still  sub- 
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sisting.  In  this  case,  besides  the  remedies 
already  mentioned,  it  may  be  necessary  to 
medicate  directly  the  membrane  affected. 
For  as  in  eatarrhal  ophthalmia,  for  instance,  it 
is  not  enough  to  wipe  away  the  discharge 
from  the  eye,  but  also  necessary  to  make 
some  local  application  to  the  conjunctiva, 
as  well  as  to  employ  some  general  remedy  ; 
so  in  many  cases  we  must  medicate  the  mem- 
brane lining  the  cavity  of  the  tympanum  at 
least  (if  we  do  not  think  it  necessary  to  adopt 
any  more  general  treatment),  after  the  accu- 
mulated mucus  has  been  removed  by  the  air- 
douche  ; or  in  the  event  of  no  accumulation 
existing,  there  may  still  be  a morbid  state  of 
the  membrane  lining  the  cavity  of  the  tym- 
panum, admitting  of  being  as  beneficially  acted 
upon  by  some  local  stimulating  application  as 
the  conjunctiva  in  chronic  conjunctivis. 

It  is  as  simple  a matter  to  put  a drop  into  the 
eye  as  to  wipe  away  a discharge  ; but  in  the 
case  of  the  ear,  it  is  as  complicated  a proceed- 
ing to  apply  a remedy  directly  to  the  mem- 
brane lining  the  cavity  of  the  tympanum  as  to 
disperse  accumulated  mucus.  Watery  injec- 
tions are  inconvenient  in  their  application  and 
cause  pain.  The  vapour  of  acetic  ether  pos- 
sessing slightly  astringent  and  stimulating  pro- 
perties, admitting  of  being  easily  sent  in,  and 
exciting  no  pain  beyond  a prickling  sensation 
sometimes,  has  been  found  best  adapted. 

Injection  of  the  vapour  of  acetic  ether  into 
the  middle  car. — The  apparatus  I have  em- 
ployed for  applying  the  vapours  of  acetic 
ether  is  represented  in  the  annexed  engra- 
ving. (fig.  197.) 

Fig.  197. 


a , A tubulated  glass  receiver , into  which  some  drops 
of  acetic  ether  are  put. 

b,  A chemical  stand  for  supporting  the  receiver. 

c c,  A large  Eustachian  tube  catheter , fitted  in  a corh 
and  inserted  into  the  neck  of  the  receiver, 
d d,  The  flexible  tube  of  the  air-press,  inserted  into  the 
wide  end  of  the  catheter,  and  conducting  an  extremely 
gentle  stream  of  air  into  the  receiver, 
e,  A flexible  tube,  fixed  at  one  end,  by  a cork,  into  the 
small  mouth  of  the  receiver.  The  beak  at  the  other 
extremity  is  adapted  to  fit  into  the  wide  end  of  the 
catheter  introduced  into  the  patient's  Eustachian  tube. 
The  stream  of  air  from  the  air-press  is  regu- 
lated by  plunging  the  beak  of  its  flexible  tube, 
before  joining  it  to  the  apparatus,  into  a glass 
of  water,  and  seeing  that  the  air  issues  out 
merely  bubble  after  bubble. 


The  air  from  the  air-press  thus  issuing  in  a 
gentle  stream,  becomes,  in  its  passage  through 
the  receiver,  loaded  with  ethereal  vapour. 
If  it  is  desired  to  apply  the  air  loaded  with  a 
greater  quantity  of  ethereal  vapour,  then 
more  or  less  heat,  by  means  of  a wax-taper  or 
spirit-lamp  placed  under  the  receiver  may  be 
applied. 

In  cases  in  which,  without  actual  obstruc- 
tion of  the  Eustachian  tube,  air  nevertheless 
does  not  freely  enter,  I have  found  the  injec- 
tion of  the  ethereal  vapour  assist  the  action 
of  the  air-douche.  Though  the  Eustachian 
tube  and  cavity  of  the  tympanum  have  been 
rendered  free  by  the  air-douche,  it  is  never- 
theless advisable,  every  time  before  proceed- 
ing to  send  in  the  vapours,  to  satisfy  one’s  self 
by  blowing  with  the  mouth,  that  the  catheter 
lies  right,  and  that  there  is  free  passage  to  the 
tympanum. 

The  application  of  the  ethereal  vapours  is 
continued  each  time  for  about  a quarter  of 
an  hour.  The  number  of  applications  will 
depend  on  the  progress  of  the  improvement. 
In  carrying  on  the  treatment  with  ethereal 
vapours  there  is  one  essential  point  to  be  at- 
tended to,  and  that  is,  to  go  on  regularly  day 
after  day,  or  at  least  every  second  day.  The 
treatment  carried  on  at  irregular  intervals, 
proving  here  as  unsatisfactory  as  the  irregular 
treatment  of  a case  of  chronic  ophthalmia. 

Cases  illustrative  of  the  air-douche  as  a means  of 
diagnosis  and  treatment  of  muculent  obstruc- 
tion of  the  middle  ear,  and  of  the  use  of  injec- 
tions of  the  vapour  of  acetic  ether  into  the 
cavity  of  the  tympanum. 

Case  I. — Obstruction  of  the  Eustachian  tubes. 
— Cavity  of  the  tympanum  free. — Accumulation 
of  wax  in  external  auditory  passages. 

A.  B.  a woman-servant  aged  40. 
Wednesday,  August  8th,  1838. — Left  ear. 
Hearing  distance  by  a watch  two  inches,  with 
noise  in  the  ear  sometimes  like  a waterfall. 

A year  last  January,  the  affection  came  on 
for  the  first  time  in  consequence  of  cold.  The 
deafness  continued  for  about  six  weeks,  and 
then  went  off  suddenly.  About  the  end  of 
the  following  summer,  the  deafness  came  on 
again  and  then  went  off  as  before.  Was  at- 
tacked again  in  the  following  winter,  but  that 
time  the  deafness  and  noise  in  the  ear  conti- 
nued three  months.  The  present  attack  has 
continued  six  weeks. 

Right  ear  hears  the  same  watch  at  a dis- 
tance of  9 feet  10  inches.  Had  noise  in  the 
right  ear  last  year,  but  not  now.  The  right 
ear  was  as  bad  as  the  left  when  first  attacked. 

Throat  a little  red  but  not  swollen.  Sense 
of  smell  not  so  acute  as  formerly,  and  nostrils 
rather  dry. 

Considerable  accumulation  of  dark  brown 
wax  in  both  auditory  passages. 

Wax  ordered  to  be  syringed  out  prepara- 
tory to  further  examination. 

Thursday,  9th  August. — Has  had  both  ears 
syringed  out.  The  membrana  tympani  on 
the  right  side  is  opaque  and  slightly  yellow  ; 
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the  handle  of  the  malleus  however  can  be  dis- 
tinctly seen. 

Still  some  wax  in  left  passage,  so  that  only 
the  lower  part  of  the  membrana  tympani  can 
be  seen  ; and  this  part  appears  to  be  in  the 
same  state  as  the  membrane  is  on  the  right 
side. 

Noise  in  the  left  ear  entirely  gone,  but  still 
feels  stuffed. 

Hearing  distance  of  the  right  ear,  fifteen 
feet  seven  inches  ; of  the  left  ear,  fifteen  feet 
four  inches. 

Ordered  the  left  ear  to  be  syringed  again, 
and  a solution  of  the  acetate  of  lead  (gr.  iij. 
aq.  dist.  ^i.),  to  be  poured  into  the  auditory 
passages  two  or  three  times  a day. 

Friday,  10th. — Hearing  distance  of  right 
ear,  thirteen  feet  nine  inches ; of  left  ear,  nine 
feet  six  inches. 

A feeling  of  stuffing  in  both  ears  proceed- 
ing from  the  nose  as  if  she  could  not  breathe. 

Applied  the  air-douche  to  the  left  side,  and 
found  that  the  air  did  not  penetrate  to  the 
tympanum. 

Saturday,  11th. — Still  some  wax  adhering 
to  the  upper  wall  of  the  left  auditory  passage, 
but  the  whole  of  the  membrana  tympani  can 
be  seen.  Has  had  some  noise  in  the  left  ear 
like  the  singing  of  a tea-kettle. 

Hearing  distance  of  the  right  ear,  ten  feet 
and  a half ; of  the  left  ear,  fourteen  feet  nine 
inches. 

Applied  the  air-douche  again  to  the  left  ear, 
but  the  air  did  not  penetrate.  Applied  the 
air-douche  also  to  the  right  ear.  The  air 
penetrated  at  first  in  a small  whistling  stream, 
and  then  with  some  gurgling,  but  yet  not  very 
freely.  Stuffing  on  the  right  side  a little  re- 
lieved, but  still  exists  on  the  left  side. 

The  right  ear  heard  the  watch  after  the 
application  of  the  air-douche,  at  the  distance 
of  seventeen  feet  nine  inches  ; the  left  ear 
at  eleven  feet  ten  inches. 

Monday,  13th. — Still  some  noise  in  left  ear 
like  the  ticking  of  a watch,  but  not  constant. 

Applied  the  air-douche  to  the  left  ear.  The 
air  now  penetrated  a little,  so  that  the  sensa- 
tion of  stuffing  is  somewhat  less.  Applied  the 
air-douche  to  the  right  ear  also,  when  the  air 
entered  more  freely  than  on  Saturday,  and 
with  a rushing  and  gurgling  sound. 

Hearing  distance  of  the  right  ear  is  now 
eighteen  feet  four  inches  ; that  of  the  left  ear 
is  nineteen  feet  nine  inches. 

Tuesday,  14th. — The  right  ear  hears  the 
watch  from  one  corner  of  the  room  to  the 
other  (about  twenty-five  feet).  No  stuffing. 

Left  ear. — Stuffing  less,  still  some  noise 
like  the  ticking  of  a watch  occasionally'.  Hears 
the  watch  from  one  corner  of  the  room  to  the 
other. 

Applied  the  air-douche  to  the  left  ear  only 
to-day.  The  air  now  enters  very'  freely  with 
a rushing  and  howling  sound.  After  the 
douche,  no  noise  in  the  ear  nor  feeling  of 
stuffing.  The  heaviness  and  confusion  of  the 
head  which  she  had  formerly  are  now  gone. 
About  five  minutes  after  the  application  of 


the  air-douche,  heard  the  watch  with  the  left 
ear  pretty  distinctly  from  one  corner  of  the 
room  to  the  other. 

Wednesday,  13th. — Has  had  no  noise  in 
the  left  ear  since  yesterday.  Stuffing  very 
much  less.  No  stuffing  in  the  right  ear. 
Throat  and  tongue  pretty  well. 

Hears  the  watch  distinctly  with  both  ears 
from  one  corner  of  the  room  to  the  other. 

Friday,  17th. — Noise  in  the  ears  recurred 
this  morning,  together  with  the  sensation  of 
stuffing. 

Right  ear,  fourteen  feet  eight  inches ; left 
ear,  sixteen  feet. 

Applied  the  air-douche  to  both  sides. 
There  was  some  gurgling  heard  in  the  right 
tympanum.  Some  stinging  pain  felt,  more  on 
the  right  side  than  on  the  left,  when  the  air 
is  sent  in  with  any  degree  of  force. 

After  the  douche,  heard  the  watch  from 
one  corner  of  the  room  to  the  other,  but  less 
distinctly  with  the  right  ear  than  with  the 
left.  Noise  and  stuffing  gone. 

Saturday,  18th. — No  complaint,  and  hears 
well. 

Dismissed  cured. 

Remarks. — Though  a simple,  this  is  a very 
valuable  and  instructive  case.  The  first  thing 
to  be  noted  is  the  coincident  accumulations  of 
wax  in  the  external  auditory  passages  and  ob- 
struction of  the  Eustachian  tubes,  complete 
on  the  left  side  and  incomplete  on  the  right : 
circumstances  indicating  the  previous  exist- 
ence of  erythematous  inflammation  of  the  ex- 
ternal auditory'  passages,  and  a catarrhal  affec- 
tion of  the  mucous  membrane  of  the  middle 
ear. 

Though  the  right  and  the  left  auditory  pas- 
sages were  equally  stopped  up  with  wax,  the 
Eustachian  tube  of  the  right  side  was  not  com- 
pletely obstructed,  hence,  perhaps,  the  cause 
of  the  difference  in  the  power  of  hearing  pre- 
sented by  the  twro  ears  before  the  removal  of 
the  wrax. 

But  the  circumstance  which  merits  particu- 
lar notice,  and  which,  according  to  prevailing 
notions  of  the  physiology  of  the  ear  was  not 
to  have  been  expected,  is  the  great  increase 
of  the  hearing  distance  after  the  removal  of 
the  wax,  notwithstanding  the  existence  of 
obstruction  of  the  Eustachian  tubes  discovered 
by  the  application  of  the  air-douche  : obstruc- 
tion so  complete  on  the  left  side  as  not  to 
yield  to  the  air-douche  until  the  third  sitting. 

The  obstruction  of  the  Eustachian  tubes 
appeared  to  be  owing  to  a gluing  together  of 
their  walls  by  thickened  mucus.  The  sounds 
produced  by  the  entrance  of  the  air  indicated 
a pretty  natural  state  of  the  cavity  of  the 
tympanum.  Hence  the  rapid  improvement  in 
hearing,  consequent  on  the  removal  of  the 
wax,  even  while  the  Eustachian  tubes  re- 
mained obstructed,  and  the  still  farther  and 
equally  rapid  improvement,  according  as  the 
latter  were  rendered  pervious. 

Case  II. — Chronic  inflammation  of  the  lining 

membrane  of  the  tympanic  cavities,  with  accu- 
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mutation  of  mucus.  No  obstruction  of  the 

Eustachian  tubes.  Auditory  passages  natural. 

January  27th. — G.  H.  a young  man,  aged 
19,  has  been  more  or  less  deaf  since  the  age 
of  six,  when  he  had  scarlet  fever.  Is  subject 
to  attacks  of  ear-ache.  Skin  coarse,  with  the 
sebaceous  follicles  of  the  face  much  deve- 
loped ; habitually  costive.  The  climate  in 
which  he  usually  resides  is  very  moist. 

About  two  years  ago,  was  treated  in  Paris 
by  M.  Deleau,  who  applied  the  air-douche 
about  fourteen  times,  but  with  temporary  be- 
nefit only.  Took  iodine  last  summer.  During: 
the  last  autumn  hearing  improved  of  itself 
considerably,  but  has  been  diminishing  since 
he  came  to  London.  It  is  now — 

Left  ear,  three  inches. 

Right  ear,  five  inches. 

Left  membrana  tympani  and  handle  of  the 
malleus  appear  natural  : the  right  also.  The 
skin  of  the  auditory  passages  slightly  red  and 
tender.  The  secretion  of  wax  natural. 

Applied  the  air-douche  to  both  ears,  as  an 
exploratory  means.  On  the  left  side  the  air 
entered  freely,  but  with  great  gurgling.  On  the 
right  side  not  so  freely  and  with  less  gurgling. 

After  the  air-douche,  the  hearing  distance 
of  the  left  ear  was  nine  inches  ; of  the  right 
ear  seven  inches.  The  hearing  was  further 
raised  on  both  sides  to  one  foot,  by  making 
forced  expirations  with  the  nose  and  mouth 
closed. 

Tuesday,  January  29th. — Hearing  distance 
to-day,  on  the  left  side,  eight  inches  ; on  the 
right  side,  one  foot. 

After  the  application  of  the  air-douche,  the 
hearing  distance,  on  the  left  side  was  raised 
to  one  foot  four  inches,  on  the  right  side  to 
one  foot  and  a quarter. 

To  continue  the  treatment  with  the  air- 
douche,  and  endeavour  to  improve  the  state 
of  the  constitution  by  attention  to  diet  and 
regimen.  To  resume  the  use  of  the  iodine. 

Wednesday,  30th. — Left  ear  one  foot  one 
inch  ; right  ear,  one  foot  and  three  quarters. 
Some  pain  in  the  right  ear  last  night,  and  still 
some  tenderness.  Applied  the  air-douche  to 
the  left  ear  only.  The  air  entered  freely. 

After  the  air-douche,  the  hearing  distance 
of  the  left  ear  was  one  foot  and  three  quar- 
ters. That  of  the  right  ear,  although  not 
treated,  was  found  increased  also,  from  one 
foot  and  three  quarters  to  two  feet  four  inches 
and  a half. 

After  some  minutes  and  after  having  forced 
air  into  the  tympanum  by  attempting  to  ex- 
pire with  the  nose  and  mouth  closed,  the 
hearing  distance  on  the  left  side  was  raised  to 
three  feet,  and  on  the  right  side  to  three  feet 
and  a quarter. 

Thursday,  81st. — Left  ear  from  two  feet  to 
two  feet  and  a half ; right  ear,  three  feet. 
After  forcing  air  into  the  middle  ear  by  at- 
tempting to  expire  forcibly  with  the  nose  and 
mouth  closed,  the  hearing  distance  of  the  left 
ear  rose  to  three  feet  and  a half,  and  that  of 
the  right  ear  fell  to  two  feet  and  a half. 

Applied  the  ear-douche  to  the  right  side 


only.  The  hearing  distance  was  diminished 
immediately  after,  but  in  the  course  of  a few 
minutes  it  was  found  risen  again  to  three 
feet. 

Tuesday,  5th. — Right  ear  two  feet  and  a 
half  at  first  trial,  but  after  forcing  air  into  the 
Eustachian  tube  by  attempting  to  expire  with 
the  nose  and  mouth  closed,  the  hearing  dis- 
tance was  found  raised  to  four  feet. 

Left  ear,  one  foot  ten  inches  at  first  trial ; 
three  feet  one  inch  and  a half  after  the  forced 
expiration.  Some  cold  in  the  head  and  ten- 
derness about  the  external  auditory  passages. 
No  air-douche  to-day. 

To  apply  leeches  behind  the  ears. 

Tuesday,  12th. — Leeches  have  not  been 
applied.  Left  ear,  one  foot  four  inches ; 
right  ear,  two  feet. 

After  a forced  expiration,  left  ear,  two  feet 
five  inches  ; right  ear  three  feet  three  inches. 

Friday,  15th. — Ear-ache  has  shifted  from 
the  right  to  the  left  side.  Has  had  some 
leeches  applied  behind  the  left  ear. 

To  repeat  the  leeches. 

Monday,  18th. — Has  had  ten  leeches  ap- 
plied behind  the  left  ear.  Still  some  pain 
and  tenderness  of  the  left  ear. 

Tuesday,  19th. — No  pain,  but  still  some 
tenderness.  Fomented  the  ear  last  night  with 
warm  water.  To  rub  in  tartar  emetic  oint- 
ment behind  and  below  the  left  ear. 

Thursday,  21st. — Left  ear,  one  foot ; right 
ear,  one  foot  and  three  quarters.  Still  some 
tenderness  of  the  left  ear. 

Pain  is  excited  when  air  is  forced  into  the 
tympana  by  attempting  to  expire  with  the 
nose  and  mouth  closed. 

Tuesday,  26th. — Right  ear,  two  feet  three 
inches  ; left  ear,  2 feet  one  inch. 

No  recurrence  of  ear-ache. 

Wednesday,  27th. — Again  some  pain  in  the 
left  ear.  Hearing  not  so  good  to-day. 

Nasal  catarrh  continues. 

Friday,  1st  March. — Hearing  very  dull  to- 
day. No  ear-ache.  Air-douche  applied  to 
both  sides.  The  air  entered  freely,  but  pro- 
duced great  gurgling.  No  pain  during  the 
application  of  the  air-douche,  but  the  Schnei- 
derian membrane  is  so  tumid,  that  a very  small 
catheter  only  can  be  passed  along  the  nostrils 
without  causing  pain. 

The  cold  is  now  going  off,  the  mucus  is 
therefore  increased  in  quantity  and  becoming 
thicker,  hence  the  greater  degree  of  deaf- 
ness. 

After  the  air-douche  the  hearing  distance 
on  the  right  side  was  one  foot  eleven  inches  ; 
on  the  left  side,  one  foot  six  inches. 

Saturday,  2nd. — Right  ear,  one  foot  eleven 
inches  ; left  ear,  one  foot  nine  inches  and  a 
half. 

Right  ear  treated.  The  hearing  duller 
immediately  after  the  application  of  the  air- 
douche. 

Monday.  4th. — Right  ear,  one  foot  nine 
inches  ; left  ear,  one  foot  two  inches  and  a 
half. 

Left  ear  treated.  Some  obstruction  to  the 
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free  entrance  of  the  air  at  first,  but  that  was 
readily  overcome,  and  then  the  air  entered 
freely. 

After  the  air-douche  the  hearing  distance 
of  both  ears  was  about  two  feet  and  a half. 

Wednesday,  6th.  — Right  ear,  two  feet 
eleven  inches  ; left  ear,  two  feet  five  inches. 

Right  ear  treated. 

Friday,  8th. — Does  not  hear  so  well  to-day, 
but  does  not  complain  of  ear-ache. 

Monday,  11th. — Right  ear,  one  foot  five 
inches  ; left  ear,  one  foot. 

Applied  the  air-douche  to  both  sides.  After 
the  air-douche,  the  hearing  distance  of  the 
right  ear  was  found  raised  to  two  feet  and  a 
half ; of  the  left  ear,  to  one  foot  eight  inches. 

Tuesday,  12th. — Right  ear,  two  feet  and  a 
half ; left  ear,  two  feet. 

Left  ear  treated.  During  the  injection  of 
the  air  felt  a sudden  pain  in  the  situation  of 
the  mastoid  cells. 

Wednesday,  20th. — Right  ear,  one  foot  four 
inches  ; left  ear,  only  seven  inches. 

Air-douche  applied  to  the  left  ear : great 
gurgling. 

Thursday,  21st. — Right ,ear,  one  foot ; left 
ear,  one  foot  nine  inches. 

Air-douche  applied  to  the  left  ear  to-day 
again,  the  right  nostril  being  too  tender  to 
allow  the  catheter  to  pass.  During  the  appli- 
cation of  the  air-douche  felt  a sudden  pain, 
as  on  Tuesday,  the  12th. 

After  the  air-douche,  the  vapour  of  acetic 
ether  diffused  in  air  was  allowed  to  flow  gently 
into  the  tympanum. 

After  this  treatment  by  the  air-douche  and 
ethereal  vapours,  the  hearing  distance  of  the 
left  ear  was  two  feet  and  a half. 

Monday,  25th. — Right  ear,  four  feet  one 
inch  ; left  ear,  two  feet  seven  inches. 

Right  nostril  still  too  tender  to  admit  of 
the  introduction  of  the  catheter. 

Left  ear  treated  by  the  air-douche  and 
ethereal  vapours.  After  this  treatment  the 
hearing  distance  was  three  feet  four  inches. 

Tuesday,  26th. — Right  ear,  three  feet  seven 
inches  ; left  ear,  one  foot  eight  inches. 

Left  nostril  so  tender  as  not  to  allow  of 
catheterism  to-day.  The  tonsils  and  uvula 
red  and  swollen.  The  mucous  membrane  of 
the  nose  also  red  and  swollen. 

To  apply  a leech  within  each  nostril,  and 
to  take  a dose  of  jalap  and  rhubarb. 

Wednesday,  3rd  April. — Right  ear,  one  foot 
nine  inches  ; left  ear,  two  feet. 

Left  ear  treated. 

Monday,  8th. — Right  ear,  two  feet  three 
inches  ; left  ear,  three  feet  six  inches. 

Right  ear  treated. — After  the  treatment, 
heard  the  watch  at  the  distance  of  six  feet. 

Wednesday,  10th. — Right  ear,  seven  feet 
three  inches;  left  ear,  three  feet  four  inches. 

Left  nostril  too  sensitive  to  allow  the  pas- 
sage of  the  catheter. 

Right  ear  treated  by  the  air-douche  and 
the  ethereal  vapours. 

Friday,  12th. — Right  ear,  seven  feet  and  a 
half ; left  ear,  one  foot  and  a quarter. 

VOL.  II. 


Left  ear  treated.  A prickling  sensation 
felt  in  the  ear  from  the  ethereal  vapours. 

Has  heard  yesterday  and  to-day,  occasion- 
ally, sounds  like  the  beating  of  a hammer. 

Monday,  15th. — Right  ear,  seven  feet  six 
inches  ; left  ear,  four  feet  ten  inches. 

Has  not  heard  the  beating  since.  Right 
ear  treated. 

Friday,  10th  May. — Has  been  in  the  coun- 
try since  last  report. 

Right  ear,  nine  feet  two  inches ; left  ear, 
seven  feet  five  inches. 

The  hearing  having  improved  so  much  of 
itself  while  in  the  country,  I thought  it  advi- 
sable not  to  pursue  the  local  treatment  any 
farther,  but  to  wait  and  see  what  the  powers 
of  nature  would  do. 

Remarks. — The  scrofulous  diathesis,  with 
an  unhealthy  state  of  the  tegumentary  system 
in  general,  evident  in  this  patient,  was  a great 
obstacle  to  permanent  improvement.  The 
disease  of  the  ear,  which  was  called  into 
existence  by  an  exanthema,  appeared  to  be 
confined  to  the  middle  ear,  the  mucous  mem- 
brane of  which  was  in  a state  of  chronic  ca- 
tarrhal inflammation,  alternately  calming  down 
and  becoming  aggravated.  All  that  the  air- 
douche  appeared  to  do,  when  applied  by  M. 
Deleau,  as  well  as  when  applied  by  myself,  was 
to  effect  the  dispersion  of  the  accumulated 
mucus,  and  so  improve  the  hearing  for  a time. 
The  affected  membrane,  however,  not  being 
at  the  same  time  restored  to  a healthy  action, 
the  mucus  v'as  always  re-accumulating,  hence 
the  constant  tendency  to  relapse,  and  the 
comparatively  small  progress  made  by  the 
treatment  above  recorded,  until  the  mem- 
brane lining  the  tympanum  w'as  directly  acted 
on  by  the  vapours  of  acetic  ether.  After  this 
the  improvement  was  more  striking  than 
before. 

A point  worthy  of  notice  w'as  the  improve- 
ment in  the  hearing  effected  by  forcible  expi- 
ration with  the  nose  and  mouth  closed. 

In  the  following  case,  very  considerable  im- 
provement was  immediately  effected  in  this 
way. 

Case  III.  Master  E.  F.  set.  about  14.  Hears 
the  watch  at  the  distance  of  nine  inches  on 
either  side.  The  deafness  has  been  occasional 
in  occurrence  for  some  time  and  varied  in  de- 
gree. Has  had  sore-throat  lately,  but  is  now 
better.  The  tonsils  are  somewhat  enlarged, 
and  the  uvula  long.  A rather  too  copious 
secretion  of  wax,  which  appears  at  the  very 
entrance  of  the  auditory  passages,  but  does 
not  stop  them  up. 

On  making  the  patient  expire  forcibly  with 
the  nose  and  mouth  closed,  the  hearing  dis- 
tance was  raised  in  the  right  side  to  four  feet 
nine  inches,  and  on  the  left  side  to  five  feet 
seven  inches. 

Case  IV.  Some  affection  of  the  auditory  pas- 
sages. Opacity  of  the  left  membrana  tym- 
pani.  Clogged  state  of  the  tympanic  cavities 
from  accumulated  mucus.  Eustachian  tubes 
pervious. 

Master  C.  D.,  betwixt  12  and  13  years  of 
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age,  was  brought  to  me  by  bis  mother,  in  the 
beginning  of  March,  1838,  who  stated  her  son 
had  just  been  sent  home  from  school,  being 
no  longer  able  to  go  through  his  exercises  on 
account  of  increasing  deafness.  The  deaf- 
ness, I was  informed,  had  been  first  observed 
to  come  on  after  the  measles,  about  four  or 
five  years  ago.  Is  subject  to  catarrhal  attacks 
in  the  nose  and  throat.  Has  been  under  treat- 
ment without  advantage. 

The  young  gentleman  could  hear  my  watch 
with  both  ears,  at  a distance  of  one  and  a half 
inch  only.  Thick  lips,  the  nose  broad  at  its 
root,  and  the  state  called  epicanthus,  i.e.  folds 
of  skin  extending  from  the  sides  of  the  root 
of  the  nose  over  the  inner  canthi,  together 
with  an  habitually  loaded  tongue  and  enlarged 
tonsils,  were  points  in  the  constitution  of  the 
patient  worthy  of  being  noted. 

On  examining  the  auditory  passages,  I 
found  them  not  stopped  up,  but  scales  of  un- 
healthy wax  adhering  to  their  walls  and  pro- 
jecting into  their  interior,  so  as  to  prevent  my 
obtaining  a view  of  either  membrana  tympani. 

Auditory  passages  directed  to  be  syringed 
out  every  second  night,  and  a solution  of  the 
acetate  of  lead  (gr.  iij — ^i.)  to  be  poured  in 
two  or  three  times  a day. 

Mrs.  C.  D.  being  anxious  that  her  son 
should  not  be  kept  from  his  studies,  espe- 
cially as  it  was  now  so  near  the  Easter  holi- 
days, when  he  would  of  course  be  at  home 
for  some  time,  he  was  allowed  to  return  to 
school  with  the  above  prescription.  Under 
its  use  the  hearing  improved  so  far  that  the 
scholastic  exercises  were  gone  through  with- 
out marked  impediment,  which  induced  the 
master  to  write  home,  saying  his  pupil’s  hear- 
ing was  restored. 

Thursday,  12th  April. — Has  just  returned 
from  school,  to  remain  at  home  during  the 
Easter  holidays. 

On  examining  the  auditory  passages  I found 
them  free,  but  at  one  or  two  places  there  was 
a small  scab.  The  membrana  tympani  of  the 
right  side  was  pretty  natural — perhaps  only  a 
little  red.  The  membrana  tympani  of  the 
left  side  was  quite  opaque,  and  presented 
large  dark-coloured  varicose  vessels  streaming 
through  its  substance.  It  was  still  sensible  to 
the  touch  of  a probe. 

Saturday,  14th. — The  hearing  distance  is 
now  eight  inches  on  the  left  side,  and  five 
inches  on  the  right. 

Introduced  a catheter  into  the  Eustachian 
tube  of  the  right  side,  and  blowing  simply 
with  the  mouth,  found  it  admitted  the  air. 
The  hearing  distance  was  immediately  raised 
to  seven  or  eight  inches.  The  Eustachian 
tube  of  the  left  side  impervious  to  a stream  of 
air  blown  from  the  mouth. 

Monday,  16th. — In  consultation  with  Sir 
James  Clark.  Having  stated  the  results  of 
my  examinations  of  the  case,  and  that  I be- 
lieved there  existed  an  accumulation  of  mucus 
in  the  tympanum,  which  would  require  the 
employment  of  the  air-douche  to  disperse,  it 
was  resolved,  before  having  recourse  to  that, 


to  exhibit  some  general  remedies  calculated 
to  improve  the  state  of  the  mucous  mem- 
branes. The  throat  and  tonsils  being  red  and 
swollen,  but  not  affected  with  any  acute  in- 
flammation, were  ordered  to  be  pencilled 
daily  with  a solution  of  lunar  caustic. 

Friday,  20th. — Hearing  distance  on  right 
side  nine  inches ; on  left  side  eight  inches. 

Sunday,  22nd. — Throat  improving. 

Monday,  23rd. — Hearing  distance  on  right 
side,  one  foot  and  a half ; on  left  side,  eleven 
inches  and  a half. 

On  another  day  in  the  course  of  this  week, 
the  hearing  distance  had  on  the  left  side  risen 
to  one  foot  one  inch  and  a half,  but  on  the 
right  side  fallen  as  low  as  three  inches  and  a 
half. 

Saturday,  28th. — Hearing  distance  on  both 
sides  eleven  inches  and  a half. 

To  leave  for  school  on  Monday. 

Saturday,  23rd  June.  — Returned  from 
school  for  the  Midsummer  holidays. 

Hearing  distance  of  the  right  ear  about  six 
or  seven  inches  ; of  the  left,  about  twelve  or 
thirteen  inches. 

Has  had  since  last  report,  while  at  school, 
several  attacks  of  ear-ache  in  the  right  ear. 

To  rub  tartar-emetic  ointment  behind  the 
ears. 

Monday,  2nd  July. — Hearing  distance  of 
the  right  ear  about  one  foot ; of  the  left  ear, 
fourteen  or  fifteen  inches. 

Friday,  6th. — Sent  in  a stream  of  air,  by 
means  of  the  air-press,  through  a catheter 
introduced  into  the  right  Eustachian  tube, 
whereupon  the  hearing  distance  was  raised  to 
one  foot  eleven  inches.  Threw  in  a stream 
of  air  on  the  left  side  also,  after  which  the 
hearing  distance  was  increased  to  one  foot 
eight  inches  and  a half. 

Duringtliese  applications  of  the  air-douche, 
I found  that  on  the  left  side  the  air  penetrated 
less  freely  and  with  more  gurgling  than  on 
the  right  side. 

The  good  result  of  the  first  essay  with  the 
air-douche  in  this  case,  confirmed  the  diagnosis 
I had  ventured  to  draw  from  my  previous  ob- 
servations, especially  from  the  examination 
made  by  blowing  air  through  the  catheter 
with  the  mouth  simply,  and  emboldened  me 
to  pronounce  a favourable  prognosis,  qualified 
only  by  this,  that,  considering  the  extent  to 
which  the  left  ear  had  suffered  from  inflam- 
mation, as  indicated  by  the  opaque  and  thick- 
ened state  of  the  membrana  tympani,  it  was 
not  likely  to  be  so  much  improved  as  the 
right,  in  which  no  marked  organic  change 
could  be  detected.  This  prognosis,  though 
verified  by  the  event,  had  like  to  have  been 
contradicted  by  the  unfavourable  turn  the 
case  took  during  the  three  following  days. 

Saturday,  7th. — Had  an  attack  of  ear-ache 
in  the  right  ear  this  morning,  in  consequence 
of  which  the  hearing  distance  has  fallen  to 
fourteen  inches.  The  left  ear,  however,  has 
still  further  improved,  viz.  to  two  feet  and  a 
half. 

Sunday,  8th. — Ordered  to-day  six  or  eight 
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leeches  to  be  applied  around  the  right  ear, 
and  the  tartar-emetic  ointment,  as  ordered  on 
the  23rd  June,  to  be  continued.  Sweet  oil 
to  be  dropped  into  the  ear,  which  is  to  be  sy- 
ringed with  lukewarm  water  at  bed-time. 

Monday,  9th. — The  leeches  have  been  ap- 
plied, and  the  cheek  is  swollen  in  conse- 
quence. No  return  of  ear-ache,  but  the  hear- 
ing distance  has  fallen  on  the  right  side  to  three 
inches,  and  on  the  left  side  to  eight  inches. 

Introduced  a catheter  into  the  Eustachian 
tube  of  the  left  side  without  causing  any  pain, 
and  applied  the  air-douche.  The  air  entered 
with  a rushing  sound  at  first,  and  on  increas- 
ing the  force  of  the  stream,  with  a gurgling 
sound.  After  this,  the  hearing  distance  was, 
on  the  left  side,  ten  inches. 

Friday,  13th. — No  longer  any  tenderness 
of  the  ear.  Hearing  distance  on  the  right 
side  fourteen  inches ; on  the  left  side,  one 
foot  nine  inches. 

Applied  the  air-douche  to  the  right  ear, 
after  which  the  hearing  distance  was  raised  to 
two  feet. 

Monday,  16th. — Right  ear,  two  feet  and  a 
half ; left  ear,  two  feet. 

Applied  the  air-douche  to  the  left  ear,  by 
which  the  hearing  distance  was  raised  to  two 
feet  eight  inches. 

Thursday,  17th. — Right  ear,  two  feet  eight 
inches  ; left  ear,  three  feet. 

Applied  the  air-douche  to  the  right  ear, 
after  which  the  hearing  distance  rose  to  three 
feet  nine  inches  and  three-quarters. 

Wednesday,  18th. — Right  ear,  four  feet 
two  inches  ; left  ear,  two  feet  ten  inches. 

Applied  the  air-douche  to  the  left  ear,  with- 
out any  change  in  the  hearing  distance  imme- 
diately resulting. 

Thursday,  19th. — Right  ear  same  as  yester- 
day. Left  ear,  three  feet  three  inches. 

Applied  the  air-douche  to  the  right  ear. 
The  stream  was  allowed  to  be  a little  more 
powerful  than  usual,  which  caused  some  pain. 
A rushing  sound  was  first  heard,  until  the 
force  of  the  stream  was  increased,  when  a 
gurgling  noise  became  discernible.  After  the 
application  of  the  air-douche,  the  hearing  dis- 
tance of  the  right  ear  was  found  risen  to  six 
feet. 

Friday,  20th. — Right  ear,  six  feet  three 
inches  ; left  ear,  four  feet  eight  inches. 

In  consequence  of  some  tenderness  of  the 
left  external  ear,  the  air-douche  was  not  ap- 
plied to-day. 

Monday,  23rd. — Tenderness  of  the  left  ex- 
ternal ear  gone. 

Hearing  distance  on  the  right  side,  seven 
feet  seven  inches  and  a half ; on  the  left  side, 
five  feet  eleven  inches. 

Applied  the  air-douche  to  the  left  ear,  and 
immediately  after  found  the  hearing  distance 
only  four  feet  eight  inches,  but  on  trying  it 
again  in  the  course  of  a few  minutes  it  was 
found  to  have  risen  to  seven  feet  and  a half. 

Tuesday,  24th. — Right  ear,  seven  feet 
eight  inches  and  three-quarters ; left  ear, 
eight  feet  one  inch  and  a half. 


Applied  the  air-douche  to  the  right  ear. 
When  the  air  enters  the  tympanum  with  mo- 
derate force,  a rushing  sound  only  is  heard ; 
but  if  with  greater  force,  a gurgling  noise  is 
perceptible.  A few  minutes  after  the  air- 
douche,  the  hearing  distance  was  found  to  be 
nine  feet  four  inches.  On  trying  it  again, 
after  an  interval  of  a few  minutes,  it  was  found 
to  be  almost  twelve  feet. 

Wednesday,  25th. — Right  ear,  twelve  feet 
eleven  inches  ; left  ear,  nine  feet  one  inch. 

A few  minutes  after  the  application  of  the 
air-douche  to  the  left  ear,  the  hearing  dis- 
tance was  eleven  feet  four  inches. 

After  an  interval  of  five  minutes  from  the 
first  trial  the  hearing  distance  was  found  risen 
to  thirteen  feet  one  inch  and  a half. 

Thursday,  26th. — Right  ear,  fourteen  feet 
three  inches  ; left  ear,  ten  feet  and  a half. 

Applied  the  air-douche  to  the  right  ear. 
At  first  there  was  a gurgling,  as  if  there  was 
in  the  cavity  of  the  tympanum  thin  loosened 
mucus.  A rough  rushing  sound  was  after- 
wards heard,  as  if  something  vibrated  within 
the  tympanum,  or  as  when  one  blows  on  a bit 
of  gold-beaters’  skin  stretched  between  the 
fingers. 

Hearing  distance  on  the  right  side  was  now 
fifteen  feet  and  a half,  and  in  the  course  of 
five  minutes  had  risen  to  sixteen  feet  five 
inches. 

Friday,  27th. — Right  ear,  seventeen  feet 
and  a quarter ; left  ear,  eleven  feet  eleven 
inches. 

After  the  application  of  the  air-douche  to 
the  left  ear,  the  hearing  distance  of  it  was 
twelve  feet  five  inches. 

Saturday,  28th. — Right  ear,  eighteen  feet 
four  inches  and  a half ; left  ear,  fourteen  feet 
one  inch  and  a half. 

Air-douche  applied  to  the  right  ear.  The 
patient  now  hears  the  ticking  of  the  watch 
distinctly  from  one  corner  of  the  room  to  the 
other — a distance  of  about  twenty-five  feet. 

Monday,  30th. — Hears  with  the  right  ear 
the  watch  from  one  corner  of  the  room  to  the 
other  ; left  ear,  fifteen  feet  and  a quarter. 

After  the  application  of  the  air-douche  to 
the  left  ear,  the  hearing  distance  was  found 
risen  to  about  eighteen  feet. 

Tuesday,  31st. — Left  membrana  tympani 
though  still  opaque,  does  not  appear  so  much 
thickened  as  before.  It  glistens  more  natu- 
rally than  it  did.  The  handle  of  the  malleus 
may  now  be  seen.  The  appearance  of  the 
right  membrana  tympani  is  pretty  natural. 

Hears  the  watch  with  the  right  ear  dis- 
tinctly from  one  corner  of  the  room  to  the 
other.  Hearing  distance  of  the  left  ear  four- 
teen feet  five  inches. 

After  the  air-douche  to  the  left  ear,  the 
hearing  distance  was  about  seventeen  feet. 

Thursday,  August  2nd. — Hears  the  watch 
distinctly  with  the  right  ear,  from  one  corner 
of  the  room  to  the  other,  but  did  not  hear  it 
with  the  left  ear  at  quite  such  a distance  as 
the  day  before. 

Applied  the  air-douche  to  the  left  ear 
D 2 
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without  much  change,  the  hearing  distance 
remaining  at  about  fifteen  feet  only. 

Friday,  3rd. — Right  ear  continues  good  ; 
left  ear  hears  the  watch  at  the  distance  of 
sixteen  feet  four  inches. 

Saturday  4th. — Dismissed  cured,  and  is  to 
go  back  to  school  on  Monday.  To  guard 
against  a relapse,  it  was  directed,  in  addition 
to  the  general  instructions  regarding  diet  and 
regimen,  obviously  indicated,  that,  in  the  event 
of  ear-ache  coming  on  again,  leeches  should 
be  freely  applied  without  loss  of  time,  the  ear 
fomented  with  warm  water,  and  warm  sweet 
oil  dropped  in. 

Saturday,  18th. — Received  a letter  from 

Mrs. to-day,  in  which  she  says  her  son 

is  quite  as  well  as  when  I saw  him  last ; and 
although  he  had  had  a slight  cold  since,  it  had 
not  in  the  least  affected  his  hearing. 

Remarks. — In  this  case  the  principal  cause 
of  the  deafness  was  accumulation  of  mucus 
in  the  tympanic  cavities.  There  was  no  par- 
ticular obstruction  of  the  Eustachian  tubes  ; 
it  merely  appears  that  at  first  the  Eustachian 
tube  of  the  left  side  was  impervious  to  a 
stream  of  air  blown  from  the  mouth  ; and 
that  at  the  first  application  of  the  air-douche, 
the  air  penetrated  less  freely  and  with  more 
gurgling  than  on  the  right.  That  the  affec- 
tion of  the  auditory  passages  had  some  share 
in  the  production  of  the  deafness,  was  shown 
by  the  circumstance,  that  when  they  were 
restored  to  a more  healthy  state,  the  hearing 
distance  was  raised  a few  inches,  and  the  sus- 
ceptibility to  the  human  voice  very  much  im- 
proved ; but  the  clogged  state  of  the  tympana 
prevented  improvement  to  any  considerable 
extent.  The  increasing  ratio  in  the  progress  of 
improvement,  under  the  use  of  the  air-douche, 
illustrates  well  both  the  nature  of  the  principal 
cause,  and  the  efficiency  of  the  means  adopted 
for  its  removal.  That  hearing  was  not  so 
fully  restored  on  the  left  side  as  on  the 
right,  was  owing  to  the  opaque  and  thickened 
state  of  the  membrana  tympani,  and  possibly 
to  a similar  state  of  other  parts  of  the  ear 
not  accessible  to  view. 

As  to  the  origin  of  this  state  of  the  ears  : 

The  deafness,  it  is  said,  was  first  observed  to 
come  on  after  the  measles.  Both  the  eye  and 
the  ear,  it  is  well  known,  are  particularly  ob- 
noxious, especially  in  scrofulous  constitutions, 
to  what  is  called  the  dregs  of  the  measles,  as 
well  as  of  the  other  exanthemata.  Ophthal- 
mia tarsi,  scrofulous  ophthalmia,  chronic  da- 
cryo-cystitis,  &c.  all  diseases  involving  tegu- 
mentary structures,  are  very  often  excited  by 
the  measles,  &c.  The  accessary  parts  of  the 
ear  being  in  like  manner  chiefly  composed  of 
the  tegumentary  tissue,  readily  participate  in 
the  various  affections  of  the  skin.  In  the 
case  before  us  I believe  wre  have  a counter- 
part of  the  diseases  of  the  eye  excited  by  the 
same  cause.  The  tegumentary  lining  of  the 
auditory  passages  with  the  ceruminous  glands 
w'ere  affected. 

But  in  addition  to  the  affection  of  the  tegu- 
ment of  the  auditory  passages,  there  was  some 


affection  of  the  mucous  membrane  lining  the 
cavity  of  the  tympanum,  giving  rise  to  the 
accumulation  of  mucus  ; an  affection  which 
might  be  compared  to  the  scrofulous  or  scro- 
fulo-catarrhal  ophthalmia  often  excited  by 
measles,  and  often  existing  along  with  oph- 
thalmia tarsi. 

Unfortunately,  cases  such  as  the  above  have 
a great  tendency  to  relapse,  either  in  conse- 
quence of  the  membrane,  the  seat  of  the  dis- 
ease, not  being  restored  to  a healthy  action, 
and  thus  giving  rise  to  a re-accumulation  of 
mucus,  or  in  consequence  of  a new  attack  of 
inflammation  to  which  the  part  will  continue 
as  liable  as  before,  or  more  so.  This  is  not 
surprising  when  we  reflect  on  the  difficulty 
of  completely  curing  a chronic  conjunctivitis, 
a chronic  dacryo-cystitis,  or  even  a chronic 
inflammation  of  the  mucous  membrane  of  the 
nose  and  throat,  or  the  liability  of  these  dis- 
eases, when  cured,  to  fall  back  from  the  slight- 
est causes. 

Master  C.  D.  came  under  my  care  again 
eight  months  after  he  had  been  dismissed 
cured,  for  a renewal  of  deafness,  brought  on  by 
repeated  attacks  of  ear-ache  while  at  school. 
No  measures  had  been  taken  immediately  to 
subdue  the  inflammation  ; the  cautions  and 
advice  given  when  he  was  dismissed,  having 
been  entirely  neglected  *. 

Chronic  inflammation  with  thickening  of  the  lining 
membrane  of  the  middle  car. 

In  the  cases  above  related,  as  the  mucus 
was  dispersed  and  air  again  permitted  to  cir- 
culate freely  in  the  middle  ear,  the  hearing 
improved. 

Another  and  a more  numerous  class  of 
cases  is  met  with,  in  which,  on  exploring  the 
Eustachian  tube  and  cavity  of  the  tympanum 
by  the  air-douche,  the  air  either  does  not  at 
first  enter  at  all,  or  in  a small  interrupted 
stream  with  a shrill  whistling  sound,  but  with 
little  or  no  gurgling  to  indicate  any  accumu- 
lation of  mucus.  Though,  in  such  cases,  by 
repeated  applications,  the  air-douche  comes 
at  last  to  enter  more  freely,  no  improvement 
in  hearing  is  effected. 

Between  this  class  of  cases  and  the  former, 
there  are  many  of  an  intermediate  nature,  in 
which  the  air  enters  more  or  less  freely  from 
the  first,  with  or  without  indications  of  mucu- 
lent  accumulation,  and  in  which  the  air-douche 
is  followed  by  improvement  in  various  de- 
grees, but,  in  general,  only  temporary. 

The  patient  may  have  had  pain,  sometimes 
only  feelings  of  uneasiness  and  fulness  in  the 
ears,  but  frequently  the  affected  organ  offers 
no  painful  symptoms.  Dulness  of  hearing  ^ 
alone  is  what  the  patient  complains  of,  and 
that  may  have  come  on  so  gradually,  that  it 
was,  perhaps,  first  discovered  only  by  acci- 
dent. One  ear  alone  may  be  affected,  but 
more  commonly  both  suffer.  When  this  is 
the  case  the  deafness  may  have  come  on  in 
both  at  the  same  time  or  in  one  after  the 

1 The  continuation  of  this  case  is  related  further  on 
at  p.  38. 
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other.  Noises  in  the  ear  may  or  may  not 
be  present,  and  when  present,  they  vary  as  to 
degree  and  continuance. 

Case  V. — Exploration  of  the  middle  ear  bp  the 
air-douche.  Obstruction  of  both  Eustachian 
tubes  ascertained,  but  the  removal  of  which 
effected  no  change  in  the  hearing. 

Saturday,  Oct.  13. — Miss  K.  L.  has  been 
very  dull  of  hearing  for  about  twenty  years, 
and  supposes  the  cause  to  have  been  a cold. 
At  present  hears  the  watch  with  the  right 
ear  at  the  distance  of  five  inches,  with  the 
left  only  on  application.  Has  noises  in  the 
ears.  Hears  better  in  a cold  dry  air  than  in 
warm  weather.  Hears  the  chirping  of  a 
cricket,  even  to  a painful  degree,  when  a 
sound  ear  cannot  perceive  it. 

External  auditory  passages  and  membranae 
tympani  quite  natural,  only  that  on  the  left 
side  there  is  not  a due  secretion  of  cerumen. 
Applied  the  air-douche,  and  found  both  Eus- 
tachian tubes  quite  impervious. 

Monday,  15th. — Applied  the  air-douche  to 
the  right  ear,  and  heard  at  last  some  bubbles 
making  their  way  into  the  tympanum. 

Tuesday,  16th. — Hearing  distance  of  right 
ear  six  inches. 

Applied  the  air-douche  to  the  left  ear. 
The  air  did  not  at  first  penetrate,  but  by  and 
by  a few  bubbles  were  heard  working  their 
way  through  the  obstruction  ; and  at  last  the 
air  entered  in  a small  jet,  with  a sound  partly 
whistling,  partly  such  as  is  produced  by  blow- 
ing the  nose. 

Wednesday,  17th. — No  improvement  in 
the  hearing  of  the  left  ear,  and  with  the  right 
hears  scarcely  at  such  a distance  as  yesterday. 

Applied  the  air-douche  to  the  right  ear. 
The  air  did  not  at  first  penetrate,  but,  after  a 
slight  gurgling,  it  entered  at  last  in  a small 
shrill,  whistling  stream. 

Thursday,  18th.  — No  improvement  in 
hearing. 

Applied  the  air-douche  to  the  left  ear. 
The  air  now  enters  freely,  and  with  a rushing 
sound. 

Friday,  19th. — No  improvement. 

Applied  the  air-douche  to  the  right  ear. 
The  air  entered  in  the  same  way  as  on  Wed- 
nesday. 

Case  VI. — Exploration  of  the  ears  by  the  air- 
douche,  showing  obstruction  of  the  Eustachian 
tubes — complete  on  one  side,  incomplete  on  the 
other.  Hearing  not  improved  by  the  removal 
of  the  obstruction. 

Mr.  J.  J.  aged  about  82,  grandfather  of  the 
subject  of  Case  IV. 

Right  ear  dull  of  hearing  for  a long  time, 
..  though  pretty  useful  till  within  a few  years. 
Has  had  in  the  ear  a succession  of  small  ga- 
therings or  abscesses.  The  auditory  passage 
is  dry,  and  is  occasionally  affected  with  a 
troublesome  heat,  followed  by  the  exfoliation 
of  a thin  waxy  scale.  Left  ear  has  been  use- 
less for  thirty  years  at  least. 

August  1st, 1838. — Auditory  passages  wide  ; 
the  right  presents  a sufficiently  healthy  ap- 
pearance ; the  left  dry  and  scaly.  Does  not 


hear  the  watch  with  the  right  ear,  even  on 
close  application.  Applied  the  air-douche  to 
the  right  ear  and  found  the  Eustachian  tube 
quite  impervious. 

2nd. — Hears  the  watch  when  applied  so  as 
merely  to  touch  the  ear. 

Applied  the  air-douche  again  to  the  right 
ear.  The  air  now  entered  at  first  with  a 
gurgling,  then  with  a howling  or  whistling 
sound,  as  if  it  penetrated  only  in  a small 
stream.  After  the  air-douche,  the  watch  was 
heard  when  applied  to  the  ear,  but  the  patient 
thought  not  so  distinctly  as  before. 

Friday,  3rd. — Introduced  the  catheter  into 
the  left  Eustachian  tube  ; and,  on  blowing 
with  the  mouth,  found  the  air  enter  with  a 
gurgling  sound.  A stream  of  air  from  the 
air-press  was  then  sent  in,  which  was  heard  to 
enter  with  considerable  gurgling. 

No  improvement  in  hearing  followed  this 
application  of  the  air-douche  to  the  left  ear. 

Saturday,  4th. — Does  not  hear  the  watch 
to-day  with  the  right  ear.  Applied  the  air- 
douche  to  the  right  ear,  which  entered  as 
before. 

After  the  air-douche,  heard  the  watch  in 
the  same  way  as  on  the  2nd. 

Case  VII. — Exploration  by  the  air-douclie,  show- 
ing perviousness  of  the  Eustachian  tube  in  the 

ear  examined. 

October,  1838. — Dr.  M.  N.,  a retired  phy- 
sician, hears  a loud-ticking  wooden  clock  at 
the  distance  of  four  yards  with  the  right  ear  ; 
a watch  he  hears  at  the  distance  of  two  or 
three  inches  only.  Hears  the  watch  with  the 
left  ear  only  on  application. 

Applied  the  air-douche  to  the  left  ear. 
The  air  entered  the  cavity  of  the  tympanum 
with  a rushing  sound.  No  improvement  in 
hearing  was  found  to  have  taken  place. 

Friday,  December  7th. — In  consultation 
with  Dr.  Bennett,  at  Dr.  M.  N.’s  request. 

Applied  the  air-douche  to  the  left  ear  again 
to-day.  The  air  entered  as  before,  and  the 
Doctor  could  afterwards  hear  his  watch  at  the 
distance  of  about  an  inch  and  a half.  A con- 
traction in  the  right  nostril  prevented  the  in- 
troduction of  a catheter  into  the  right  Eusta- 
chian tube. 

Remarks. — Case  I.  showed  that  simple  ob- 
struction of  the  Eustachian  tube  is  not  of 
itself  sufficient  to  cause  a very  great  degree 
of  deafness.  In  Case  VI.  just  related,  the 
duller  ear  was  that  in  which  the  Eustachian 
tube  was  pervious  ; in  the  other  ear  the  tube 
was  obstructed,  but  the  removal  of  the  ob- 
struction produced  little  or  no  change.  In 
Case  V.  both  Eustachian  tubes  were  quite 
impervious  ; but  the  restoration  of  the  access 
of  air  to  the  tympanic  cavities  was  not  fol- 
lowed by  any  amelioration  of  the  deafness. 
In  Case  VII.  the  Eustachian  tube  of  the  ear 
examined  was  quite  free.  These,  and  numer- 
ous similar  facts  which  could  be  adduced,  ex- 
pose the  incorrectness  of  the  principle  alleged 
in  favour  of  the  operations  ot  perforating  the 
mastoid  process  and  membrana  tympani,  even 
supposing  the  condition  said  to  require  one  or 
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other  of  those  operations,  viz.  closure  of  the 
Eustachian  tube,  had  been  always  unequivo- 
cally ascertained  to  exist. 

As  to  the  prognosis  in  the  cases  under  con- 
sideration, the  absence  of  any  benefit  from 
the  air-douche  did  not  encourage  to  its  fur- 
ther use  ; and  this  combined  with  the  long 
standing  of  the  cases,  equally  forbade  the 
hope  of  obtaining  advantage  from  any  appli- 
cation made  directly  to  the  membrane  lining 
the  tympanic  cavities.  The  following  case, 
one  not  of  such  long  standing  as  the  above, 
presented,  during  the  exploratory  treatment, 
the  same  signs  to  the  listening  ear,  but  some 
improvement  supervened  on  the  use  of  the 
air-douche,  and  the  injection  of  ethereal  va- 
pours. The  strong  tendency,  however,  in 
this  case  to  fall  back  from  what  slight  advan- 
tage was  gained  discouraged  from  persever- 
ance in  the  treatment. 

Case  VIII.  — Obstruction  of  the  Eustachian 
tubes  ascertained  by  the  air-douche.  After 
the  removal  of  the  obstruction  still  an  im- 
pediment to  the  free  circulation  of  air  in  the 
middle  ear.  Partial  and  temporary  improve- 
ment in  hearing  from  the  treatment. 

Friday,  December  7th. — Mrs. . Hear- 

ing distance  of  the  right  ear  ten  inches  and  a 
half,  of  the  left  ear  thirteen  inches  and  a half. 
Noises  in  the  ears,  extending  as  if  over  the 
whole  head.  Noticed  some  defect  of  hearing 
three  years  ago,  but  it  is  within  eleven  months 
only  that  the  deafness  has  become  very  marked, 
and  it  has  been  gradually  increasing. 

External  auditory  passages  natural.  The 
mcmbrana  tympani  not  quite  so  opalescent 
and  transparent  as  natural.  Hearing  slightly 
improved  on  blowing  the  nose. 

Monday  10th. — Introduced  a catheter  into 
the  Eustachian  tube  of  the  left  side,  and  ap- 
plied the  air-douche.  The  air  did  not  at  first 
enter  the  tympanum,  but  it  at  last  did  so  in  a 
small  stream  with  a slight  gurgling,  vibrating 
sound. 

Wednesday,  12th. — Hearing  distance  of  the 
left  ear  has  risen  to  one  foot  ten  inches  and  a 
half.  The  air-douche  to  the  left  ear  was  re- 
peated and  entered,  but  not  very  freely.  Im- 
mediately after,  the  hearing  distance  was 
found  risen  to  two  feet  three  inches. 

Saturday,  15th. — Hearing  distance  with 
the  left  ear,  two  feet  seven  inches.  The  ap- 
plication of  the  air-douche  repeated  to  the 
left  ear.  After  this  the  hearing  distance  was 
found  diminished,  and  the  noises  in  the  ear 
somewhat  increased. 

Hitherto  the  air-douche  had  not  been  ap- 
plied to  the  right  ear,  in  consequence  of  the 
meatus  of  that  side  of  the  nose  being  so  con- 
tracted as  not  to  allow  the  passage  of  the 
smallest  catheter.  Notwithstanding  this  the 
hearing  distance  of  the  right  ear  was  now 
found  to  have  increased  slightly. 

Wednesday,  19th. — Hearing  improved  very 
much  after  last  visit,  but  on  Sunday  night  be- 
came rather  diminished  again.  Hearing  dis- 
tance to-day  of  the  right  side  two  feet  and  a 
quarter,  of  the  left  side  one  foot  eight  inches. 


Noises  rather  lessened.  Having  at  last  suc- 
ceeded in  passing  a small  catheter  along  the 
nostril  of  the  right  side,  the  instrument  was 
introduced  into  the  Eustachian  tube,  and  the 
air-douche  applied  for  the  first  time  to  the 
right  ear.  The  air  did  not  at  first  enter,  but 
did  so  afterwards,  and  that  in  a pretty  conti- 
nuous stream. 

Friday,  January  4th. — Since  last  visit,  has 
been  affected  with  a cold  and  sore  throat. 
Hearing  distance  on  the  left  side  two  feet  one 
inch,  on  the  right  side  two  feet.  Attempted 
to  pass  the  catheter  on  the  right-side,  but 
could  not  get  it  along  the  nasal  passage. 
Having  introduced  the  catheter  into  the  left 
Eustachian  tube,  the  air-douche  was  applied 
and  found  to  enter  pretty  continuously,  where- 
upon the  vapour  of  acetic  ether  was  allowed 
to  enter  the  tympanum  very  slowly  for  the 
space  of  five  or  ten  minutes.  After  this  the 
hearing  distance  of  the  left  side  was  found 
risen  to  two  feet  eight  inches. 

Thursday,  January  10th. — Left  ear,  three 
feet ; right  ear,  two  feet  one  inch  and  a half. 
The  air-douche  was  applied  to  the  right  ear 
and  entered  with  some  gurgling  but  not  very 
continuously.  Ethereal  vapours  were  then 
allowed  slowly  to  enter  for  about  a quarter  of 
an  hour.  After  this  day’s  treatment  the  hear- 
ing distance  of  the  right  ear  was  two  feet  five 
inches  and  a half. 

Saturday,  12th. — At  this  visit  the  hearing 
distance  of  the  ears,  especially  of  the  left,  was 
found  considerably  less  than  at  the  preceding, 
and  although  after  the  treatment  the  hearing 
distance  rose  to  be  nearly  as  great  as  before, 
the  treatment  was  not  persevered  in  further. 

Continuation  of  Case  IV. 

I had  not  seen  or  heard  anything  of  Master 
C.  D.  from  the  18th  of  August,  1838,  until 
Saturday,  the  30th  of  March,  1839,  when  he 
was  brought  to  me  with  his  hearing  in  the 
following  state: — Right  ear,  eight  inches; 
left  ear,  four  inches. 

Has  had  in  the  course  of  the  winter  several 
very  severe  attacks  of  ear-ache  ; but  the 
hearing,  it  appears,  only  became  so  dull  as  it 
is  now,  two  or  three  weeks  ago,  when  he  was 
seized  with  a nasal  catarrh. 

Auditory  passages  in  a healthier-like  state 
than  before. 

Exploration  by  the  air-douche  showed  the 
Eustachian  tubes  to  be  pervious,  and  the  tym- 
panic cavities  free  of  any  accumulation  of 
mucus. 

No  great  improvement  in  hearing  imme- 
diately after  the  air-douche. 

Monday,  1st  April. — Hearing  distance  of 
the  right  side,  nine  inches ; of  the  left  side, 
six  inches. 

Air-douche  applied  to  the  right  ear.  The 
air  entered  freely,  as  on  Saturday,  but  with 
more  gurgling  at  first. 

Vapours  from  a few  drops  of  acetic  ether 
were  also  injected  into  the  right  tympanum 
for  five  or  ten  minutes. 

Tuesday,  2nd. — Hearing  distance  of  both 
sides,  about  eight  or  nine  inches. 
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No  improvement  immediately  after  air  was 
sent  into  the  tympanic  cavities  by  a forced 
expiration  with  the  nose  and  mouth  closed. 

Left  side  treated.  No  improvement  imme- 
diately after. 

Wednesday,  3rd. — The  above  detailed  ex- 
ploratory treatment  led  me  to  form  the  fol- 
lowing opinion  of  the  case,  which  was  sub- 
mitted to  Sir  James  Clark  at  a consultation 
to-day  : — 

Diagnosis. — This  new  attack  of  deafness  is 
owing,  not  like  the  former,  to  accumulation  of 
mucus  in  the  middle  ear,  but  probably  to 
some  change,  such  as  thickening  and  the  like, 
in  the  mucous  membrane  lining  the  tympanic 
cavities,  produced  by  the  neglected  inflamma- 
tory attacks. 

Prognosis. — Some  improvement  of  the  hear- 
ing may  be  effected  by  prolonged  treatment, 
but  by  no  means  to  the  amount  obtained 
before. 

Treatment.  — The  only  local  treatment 
which  experience  recommends,  is  acting  on 
the  membrane  supposed  to  be  affected,  by  the 
vapour  of  acetic  ether  injected  into  the  tym- 
panum. This  course  of  treatment,  however, 
is  not  to  be  commenced  until  the  state  of  the 
throat  and  of  the  intestinal  mucus  membrane 
has  been  improved,  the  nasal  catarrh  com- 
pletely gone  off,  and  counter-irritation  kept 
up  for  some  time  on  the  sides  of  the  neck  be- 
hind and  below  the  ears. 

To  take  an  emetic,  and  afterwards  some 
laxative  and  alterative  medicines.  Blisters  to 
the  sides  of  the  neck. 

Wednesday,  10th. — Has  taken  the  medi- 
cines, and  has  had  the  blisters  applied. 

Hearing  much  the  same. 

Thursday,  1 1th. — Right  ear,  one  foot ; left 
car,  eight  inches. 

Nostrils  too  tender  to  allow  the  passage  of 
the  catheter. 

To  take,  for  some  time,  small  doses  of  mer- 
curial chalk  every  night,  and  a little 
rhubarb  combined  with  neutral  salts  in 
the  morning. 

To  continue  the  local  treatment. 

Friday,  12th. — Hearing  same  as  yesterday. 
Air-douche  and  ethereal  vapours  applied  to 
the  right  ear ; after  which  the  hearing  dis- 
tance was  fourteen  inches. 

Saturday,  13th. — Right  ear, fourteen  inches ; 
left  ear,  one  foot. 

Left  ear  treated.  After  the  treatment  the 
hearing  distance  was  one  foot  and  a half. 

Monday,  15th. — Right  ear,  one  foot  and  a 
quarter ; left  ear,  one  foot  and  a half. 

Right  ear  treated. 

After  this  the  right  ear  heard  the  watch  at 
the  distance  of  one  and  a half  foot. 

Tuesday,  16th. — Right  ear,  two  feet  and 
one  inch  ; left  ear,  one  foot  and  a half. 

Nostril  of  the  left  side  too  tender  to  admit 
the  introduction  of  the  catheter  without  pain. 
The  catheter  was  introduced  into  the  Eusta- 
chian tube  of  the  right  side  and  some  air 
blown  in,  but  the  nostril  was  too  irritable  to 
bear  the  presence  of  the  catheter  long  enough 
to  finish  the  treatment. 


To  apply  a leech  to  the  entrance  of  each 
nostril. 

Wednesday,  17th. — The  leeches  have  been 
applied. 

Right  ear,  one  foot  ten  inches  ; left  ear, 
one  foot  eight  inches. 

Left  ear  treated. 

Thursday,  18th. — Right  ear,  two  feet  four 
inches  ; left  ear,  one  foot  ten  inches. 

Right  ear  treated. 

Friday,  19th. — Right  ear,  two  feet  and  a 
half;  left,  ear,  one  foot  ten  inches. 

Left  ear  treated.  Immediately  after  treat- 
ment the  hearing  distance  was  found  risen  to 
two  feet  and  a quarter. 

Saturday,  20th. — Both  sides  much  the  same 
as  yesterday. 

Right  ear  treated.  After  that  the  hearing 
distance  was  two  feet  ten  inches. 

Monday,  22d. — Right  ear,  three  feet  two 
inches  ; left  ear,  two  feet  five  inches. 

Left  ear  treated. 

Wednesday,  24th. — Right  ear  same  as  at 
last  report. 

Left  ear,  three  feet. 

Right  ear  treated. 

Thursday,  25th. — Right  ear,  three  feet  two 
inches  ; left  ear,  two  feet  seven  inches. 

Left  ear  treated. 

Friday,  26th. — Right  ear  same  as  yester- 
day. 

Left  ear,  three  feet. 

Right  ear  treated.  Immediately  after  the 
treatment,  three  feet  and  a quarter. 

Saturday,  27th. — Throat  sore  since  yester- 
day. The  tonsils  large.  Noises  in  both  ears. 

Right  side,  three  feet ; left  side,  three  feet 
two  inches. 

Left  nostril  too  tender  to  allow  the  passage 
of  the  catheter.  Right  ear  treated. 

After  this  the  hearing  distance  was  found 
risen  to  three  feet  and  a half. 

Monday,  29th. — Both  sides,  three  feet  nine 
inches. 

Left  ear  treated  with  the  air-douche  only  ; 
after  which  the  hearing  distance  was  about 
four  feet. 

Tuesday,  30th. — Right  ear,  three  feet  seven 
inches ; left  ear,  four  feet. 

Air-douche  applied  to  the  right  ear. 

Scarified  the  right  tonsil. 

Wednesday,  1st  of  May. — Right  and  left 
ears  both  about  four  feet. 

Air-douche  applied  to  the  left  side.  After 
this  the  hearing  distance  rose  to  four  feet 
and  a half. 

Scarified  the  left  tonsil. 

The  tonsils  to  be  touched  with  the  lunar 
caustic  pencil  occasionally. 

Thursday,  2nd. — Both  ears,  four  feet. 

Right  ear  treated  with  the  ethereal  va- 
pours. 

Friday,  3rd  May.  — Right  ear,  four  feet 
three  inches  ; left  ear,  four  feet  four  inches. 

Left  ear  treated  with  the  ethereal  vapours. 

Saturday,  4th. — Right  ear,  four  feet  and  a 
half ; left  ear,  four  feet  four  inches. 

Right  nostril  too  tender  to  admit  the  ca- 
theter. Left  side  treated. 
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Monday,  6th. — Right  car,  four  feet  eight 
inches  ; left  car,  four  feet  seven  inches. 

Right  ear  treated. 

Tuesday,  7th. — Hearing  of  both  ears  the 
same  as  yesterday. 

Air-douche  only  applied  to  the  left  side, 
after  which  the  hearing  distance  was  four  feet 
eleven  inches. 

Friday,  10th. — Right  ear,  four  feet  and  a 
half ; left  ear,  four  feet  nine  inches. 

Nostrils  too  tender  to  admit  of  the  intro- 
duction of  the  catheter. 

Is  going  to  the  country  for  a wreek.  To  in- 
termit all  medicines  during  that  time. 

Monday,  20th  May. — Hearing  distance  of 
both  ears  much  the  same  as  at  last  report. 

Right  ear  treated. 

Tuesday,  21st. — Right  ear,  four  feet;  left 
ear,  four  feet  seven  inches. 

Nostrils  too  tender  to  allow  the  passage  of 
the  catheter. 

Wednesday,  22nd. — Hearing  much  the 
same  as  yesterday.  No  noises  in  either  ear. 
Nostrils  still  tender. 

Thursday,  23rd. — Hearing  still  the  same  as 
yesterday. 

Tuesday,  28th. — The  watch  is  heard  at  the 
distance  of  four  feet,  but  hearing  is  very  dull 
for  conversation. 

Tonsils  improved,  but  nostrils  still  too  ten- 
der to  allow  the  passage  of  the  catheter  with- 
out some  pain. 

Auditory  passages  pretty  well. 

In  consultation  again  with  Sir  James  Clark, 
it  was  agreed  to  intermit  the  use  of  the  ethe- 
real vapours,  and  to  subject  the  patient  to  the 
following  treatment. 

1.  Six  leeches  behind  and  below  the  ear  on 

one  side,  and  two  days  after,  the  same 
number  to  the  opposite  side. 

2.  A blister  to  the  nape  of  the  neck,  kept 

open  with  savine  ointment. 

3.  Three  grains  of  mercurial  chalk  com- 

bined with  extract  of  comum  every 
night;  and  a draught  of  Pulnau  water 
every  second  morning. 

Wednesday,  5th  June. — Is  going  on  with 
his  medicines. 

Hearing  distance  by  the  watch,  of  right  ear, 
three  feet  seven  inches ; left  ear,  three  feet 
nine  inches. 

Takes  part  in  conversation  rather  better. 

Wednesday,  12th. — Hearing  the  same  by 
the  watch,  but  continuing  better  for  conver- 
sation. 

Monday,  1st  July. — Hearing  continues 
much  the  same.  Some  noise  in  the  ears. 

Local  treatment  resumed. 

Right  ear  treated  with  the  vapours  of 
ether ; the  perviousness  of  the  Eustachian 
tube  being  previously  ascertained  by  blowing 
through  the  catheter  with  the  mouth  simply. 

Tuesday,  2nd. — Hearing  much  the  same  as 
yesterday. 

Left  ear  treated. 

Wednesday,  3rd. — Hearing  distance  of  both 
sides  about  three  feet  and  a quarter. 

Nostrils  too  tender  to  admit  the  passage  of 
the  catheter. 


Saturday,  6th. — Nostrils  still  tender. 

To  apply  a leech  to  each  nostril. 

Monday,  8th. — The  leeches  have  been  ap- 
plied. 

Tuesday,  9th. — Introduced  a catheter  into 
the  right  Eustachian  tube,  and  injected  ethe- 
real vapours,  very  gently,  for  about  ten  mi- 
nutes. 

Wednesday,  10th. — Right  ear,  four  feet ; 
left  ear,  three  feet  nine  inches.  Treated  the 
left  ear  with  the  ethereal  vapours. 

Thursday,  11th. — Right  ear  treated. 

Saturday,  13th. — Left  ear  treated. 

Monday,  15th. — Right  ear  treated. 

Tuesday,  16th. — Hearing  continues  much 
the  same  according  to  the  watch,  but  the  abi- 
lity to  take  part  in  conversation  evidently 
much  improved. 

Left  nostril  too  tender  to  admit  the  ca- 
theter. 

Right  ear  treated. 

Wednesday,  17th. — Hearing  distance  of 
both  sides  by  the  watch  about  four  feet. 

Left  ear  treated. 

Thursday,  18th. — Hearing  the  same  by  the 
watch. 

Right  ear  treated. 

Tuesday,  23rd. — Hearing  distance  of  both 
ears  by  the  watch  about  four  feet  nine  inches. 

As  the  hearing  according  to  the  watch 
shows  no  disposition  to  farther  improvement, 
I think  it  unadvisable  to  continue  the  treat- 
ment. The  susceptibility  to  the  human  voice 
has,  however,  increased  so  much  that  the  pa- 
tient carries  on  conversation  without  any  dif- 
ficulty. 

Dismissed,  relieved. 

The  pathology  of  the  ear  not  being  suffi- 
ciently known,  a direct  diagnosis  cannot  be 
drawn  from  the  history  of  the  cases  above 
detailed.  It  can  only  be  said,  per  exclusionevi, 
that  the  proximate  cause  of  the  deafness  did 
not  lie  in  the  external  parts  of  the  ear,  nor 
solely  in  the  Eustachian  tubes,  nor  in  accu- 
mulation of  mucus  in  the  tympanic  cavities. 
Was  it  owing  to  thickening  or  other  change 
in  the  texture  of  the  membrane  lining  the 
tympanic  cavities,  and  consequently  of  the 
membranes  closing  the  fenestrae  ? or  was  it 
owing  to  some  change  in  the  labyrinth  in  ge- 
neral ? or  to  affection  of  the  auditory  nerves 
in  particular  ? 

It  would  be  of  the  greatest  importance  if 
these  questions  could  be  satisfactorily  an- 
swered, because  the  state  of  the  ears  under 
consideration  appears  to  be,  more  or  less,  that 
of  a large  proportion  of  habitually  deaf  per- 
sons, and  because  we  should  then  be  more 
likely  to  ascertain  the  signs  diagnostical  of  its 
commencement,  and  thus  be  able  to  adopt 
early  and  probably  efficient  treatment,  in- 
stead of,  as  at  present,  either  doing  nothing, 
or  doing  what  we  do  inefficiently,  or  as  is 
sometimes  the  case,  prejudicially  to  the  gene- 
ral health.  An  origin  in  a slow  inflammatory 
action  is  scarcely  to  be  doubted  in  many  such 
cases  of  deafness. 
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The  renewed  deafness  in  Case  IV.  corre- 
sponded very  closely  with  nervous  deafness, 
as  it  is  commonly  described  ; but  that  it  was 
owing  to  inflammation  of  one  or  more  of  the 
parts  of  the  ear,  the  history  of  the  case  leaves 
not  a doubt.  There  still  existed  the  enlarge- 
ment of  the  tonsils  and  the  chronic  inflam- 
matory affection  of  the  mucous  membrane  of 
the  throat  and  nose.  The  frequent  aggrava- 
tion of  the  state  of  the  latter  proved  a great 
hindrance  to  the  employment  of  the  local 
treatment  of  the  ear ; catheterism  having  been 
always  desisted  from  when  it  caused  the  slight- 
est distress. 

As  blindness,  without  any  lesion  of  the 
parts  of  the  eye  accessible  to  our  examina- 
tion, is  put  down  as  amaurosis  or  disease  of 
the  optic  nervous  apparatus,  so  the  cases  of 
deafness  we  are  considering  have  been  indis- 
criminately put  down  as  nervous  deafness.  But 
that  this  is  going  too  far  will  be  evident  when 
it  is  remembered,  that  we  can  observe  directly 
the  condition  of  parts  of  the  eyeball,  besides 
the  nervous,  a lesion  of  which  is  sufficient  to 
interrupt  its  function.  Whereas  there  are 
many  structures,  besides  the  expansion  of  the 
auditory  nerve,  in  and  on  the  labyrinth,  the 
state  ot  which  we  cannot  ascertain  by  any 
examination,  but  disease  of  which  might  ne- 
vertheless be  as  efficient  a cause  of  deafness 
as  cataract,  closed  pupil,  or  opacity  of  the 
cornea,  is  of  blindness. 

Several  years  ago  Mr.  Swan  enunciated  the 
opinion,  that  in  a great  proportion  of  habitu- 
ally deaf  persons  the  auditory  nerves  are  not 
affected.  In  the  ears  of  many  such  persons, 
he  had  found  on  dissection  a thickened  state 
of  the  lining  membrane  of  the  cavity  of  the 
tympanum,  involving  the  small  branches  of 
the  tympanine  nerves.  He  therefore  thinks 
the  deafness  in  such  cases  dependent  on  affec- 
tion of  these  nerves.  Perhaps,  however,  the 
mere  change  in  the  lining  membrane,  and  the 
consequent  effect  on  the  fenestrae,  ossicles,  and 
membrana  tympani  are  sufficient  to  explain 
the  impediment  in  the  perfect  transmission 
of  sound. 

The  lining  membrane  of  the  tympanic  ca- 
vity being  fibro-mucous — at  once  periosteum 
and  mucous  membrane  — inflammation  of  it 
will  vary  in  its  nature  and  consequences.  It 
may  be  at  one  time  simply  the  catarrhal  affec- 
tion of  a mucous  membrane  ; at  another,  the 
violent  purulent  otitis  interna , in  which  the 
surrounding  osseous  textures  become  so  rea- 
dily involved.  The  morbid  state  of  the  lining 
membrane  of  the  middle  ear  I am  attempting 
to  illustrate,  appears  to  be  of  the  nature  of 
periosteal  swellings.  On  dissection,  the  mem- 
brane, which  is  naturally  very  thin  and  trans- 
parent, has  been  found  thickened  and  swollen, 
sometimes  to  such  a degree  as  to  bury  the 
ossicles  and  overlap  the  fenestrae,  as  the  con- 
junctiva does  the  cornea  in  chemosis.  It  was 
mentioned,  when  treating  of  the  affections  of 
the  external  auditory  passage,  that  the  lining 
integument  at  the  bottom  is  sometimes  seen 
tumid,  and  lying  over  the  membrana  tympani 


in  a similar  manner.  Besides  thickening  of 
the  lining  membrane  of  the  middle  ear,  false 
membranes  have  been  found  extending  from 
one  wall  of  the  tympanic  cavity  to  the  other, 
— sometimes  binding  the  membrana  tympani 
to  the  inner  wall,  as  the  eyelid  is  to  the  eye- 
ball in  symblepharon, — sometimes  closing  the 
openings  into  the  mastoid  cells.  The  mem- 
brane of  the  fenestra  rotunda  has  not  unfre- 
quently  been  found  ossified,  and  there  are 
instances  in  which  the  base  of  the  stapes  was 
united  by  ankylosis  to  the  margin  of  the  fe- 
nestra ovalis1.  Ankylosis  has  also  been  ob- 
served between  the  malleus  and  incus2,  and 
between  the  incus  and  stapes3. 

The  following  was  the  state  of  the  cavity 
of  the  tympanum  in  41  dissections  of  the  ear, 
detailed  by  Mr.  Toynbee  in  a paper  read  be- 
fore the  Medical  and  Chirurgical  Society, 
22nd  June,  1841  : — 

DISSECTIONS. 


In  a healthy  state 10 

With  simple  thickening  of  the  invest- 
ing membrane  6 

With  bands  of  adhesion  passing  from 
various  parts  of  the  cavity  of  the 


tympanum,  most  frequently  con- 
necting the  stapes  to  its  circum- 
ference   4 

With  slight  thickening  of  the  invest- 
ing membrane  accompanied  by  the 
existence  of  bands  of  adhesion  ...  13 


With  considerable  thickening  of  the 
investing  membrane,  and  the  pre- 
sence of  bands  of  adhesion 5 

With  suppuration  in  the  cavity  of  the 

tympanum 1 

With  ankylosis  of  the  base  of  the 
stapes  to  the  circumference  of  the 
fenestra  ovalis  2 
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The  organs  which  formed  the  subjects  of 
the  above  dissections  were  taken  indiscrimi- 
nately without  any  reference  to  the  state  of 
hearing  before  death  ; indeed  as  concerns  this 
point,  the  previous  history  of  the  cases  of  the 
bodies  from  which  thirty-nine  of  the  ears 
were  taken  is  unknown.  Notwithstanding 
this  the  dissections  are  highly  valuable,  by 
showing  the  great  frequency  of  a morbid  state 
of  the  membrane  lining  the  tympanum. 

Treatment. — The  morbid  conditions  of  the 
middle  ear  above  described  as  having  been 
found  on  dissection,  in  numerous  instances,  is, 
I am  of  opinion,  that  which  in  various  degrees 
constitutes  the  efficient  cause  of  deafness  in 
most  habitual  cases.  If  this  be  correct,  it  is 
easy  to  understand  why  so  little  success  at- 
tends our  curative  efforts  after  the  disease 
has  become  fully  formed.  The  air-douche 
and  the  injection  of  ethereal  vapours,  assisted 

1 Valsalva,  de  Aure  humana  tractatus.  Bonon.  1704. 
cap.  ii.  §.  10.  p.  30. 

2 Meckel,  Diss.  dc  labyrinthi  auris  contends.  Ar- 
gent. 1777.  Thes.  ix. 

3 Hyrtl,  Med.  Jahrbiicher  des  k.  k.  ostcrreich. 
Staatcs,  Bd.  xx.  p.  440  and  452. 
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by  leeches  and  counter-irritation  in  the  neigh- 
bourhood of  the  ears,  exert  a slightly  bene- 
ficial action  in  some  cases,  but  the  advantage 
gained  is  too  often  partial  and  temporary  only. 
As  general  remedies,  mercury  in  alterative 
doses,  iodide  of  potassium,  &c.  have  been 
used,  but  not  with  flattering  success. 

In  the  continuation  of  Case  IV.,  all  the  im- 
provement of  hearing  according  to  the  watch 
that  was  gained  occurred  in  the  first  six 
weeks  of  treatment.  But  it  is  to  be  re- 
marked there  was  not  a corresponding  in- 
crease in  the  power  to  carry  on  conversation. 
This  only  began  to  manifest  itself  during  the 
second  course  of  general  treatment,  and  went 
on  under  the  influence  of  the  renewed  local 
treatment. 

Stricture  of  the  Eustachian  tube,  when  it 
exists,  is  in  no  case  the  sole  cause  of  the 
deafness,  and  it  w'ould  be  of  no  use  to  subject 
the  patient  to  the  distress  attending  attempts 
at  dilatation,  even  if  success  in  the  object 
could  be  calculated  on.  It  is  sometimes  found, 
as  already  mentioned,  that  it  is  in  the  duller 
ear  the  Eustachian  tube  is  pervious ! and  that 
when  impervious  Eustachian  tubes  are  ren- 
dered free,  so  that  the  access  of  air  to  the 
tympanic  cavities  is  again  permitted,  this  is 
not  always  followed  by  any  amelioration  of 
the  deafness. 

Obliteration  of  the  Eustachian  tube. — Otto’ 
once  found  the  guttural  orifice  of  the  Eusta- 
chian tube  obliterated.  Wever2  mentions  a 
case  in  which  the  whole  Eustachian  tube  was 
filled  with  a consistent  fibrous  substance, 
closely  connected  with  the  mucous  mem- 
brane, so  that  no  opening  into  the  cavity  of 
the  tympanum  could  be  discovered.  There 
was  an  accumulation  of  mucus  in  the  cavity 
of  the  tympanum.  These  are  the  kind  of  cases 
in  which  perforation  of  the  membrana  tym- 
pani  is  particularly  recommended,  but  how 
little  hope  there  is  of  advantage  from  such  a 
measure  has  already  been  sufficiently  shown. 

In  a case  in  which  there  had  been  puriform 
discharge  from  the  tympanum,  Mr.  Saunders3 
found  on  dissection  the  Eustachian  tube  im- 
pervious, and  half  of  the  membrana  tympani 
destroyed. 

Appreciation  of  catheterism  and  injection  of  the 
Eustachian  tube. 

An  event  in  the  history  of  the  surgery  of 
the  ear  is  the  discovery  of  the  possibility  of 
throwing  injections  into  the  middle  ear  in 
obstructions  of  it,  through  a catheter  intro- 
duced into  the  Eustachian  tube  ; a discovery 
which  has  turned  out  to  be  of  more  advan- 
tage, how'ever,  to  the  diagnosis  than  to  the 
treatment  of  the  diseases  of  the  ear.  Sur- 
gery is  indebted  to  a post-master  of  Ver- 
sailles of  the  name  of  Guyot,  for  having  first 

’ Scltenc  Beobaclitungen  zur  Anatomic,  Physiologic 
and  Pathologic  geliorig.  Breslau,  1816,  Ileft  I.  p. 
111. 

'-Diss.  I navi  g.  de  Copliosi  et  Baryecoia  congenita, 
&c.  Friburgi,  1835,  p.  13. 

3 On  the  Ear,  &c.  2nd  edition,  p.  52.  London,  1817. 


called  attention  to  the  subject.  Having  ac- 
quired some  knowledge  of  anatomy  of  the 
ear,  he  was  led  to  think  of  this  in  the  hope 
of  doing  something  for  the  alleviation  of  a 
deafness  under  which  he  himself  laboured. 
For  this  purpose  he  invented  a syringe  with 
a long  curved  pipe,  which  he  presented  in 
1724  to  the  Royal  Academy  of  Sciences  of 
Paris.  But  he  proposed  to  introduce  the 
catheter  into  the  Eustachian  tube  through 
the  mouth,  a thing  not  practicable,  though  he 
might,  as  the  reporters  of  the  Academy 
remark,  have  succeeded  in  washing  out  the 
mouth  of  the  Eustachian  tube.  It  is  proba- 
ble that  it  was  merely  in  this  way  his  own 
deafness  was  relieved.  For  this  very  imper- 
fect, and,  indeed,  impracticable  procedure  of 
Guyot,  Archibald  Cleland,  an  English  army 
surgeon,  substituted  in  1731  the  introduction 
of  a flexible  silver  catheter,  through  the  nose 
into  the  Eustachian  tube.  Petit  had  pre- 
viously suggested,  and  Douglas  had  demon- 
strated in  his  anatomical  lectures,  the  possibi- 
lity of  passing  a probe,  &c.  into  the  Eusta- 
chian tube  by  the  nostrils  ; but  Wathen  was 
the  first  who  gave  cases  in  which  by  injec- 
tions of  water  into  the  Eustachian  tube,  a 
partially  favourable  result,  at  least,  was  ob- 
tained. In  his  paper  in  the  Philosophical 
Transactions,  Cleland  spoke  of  blowing  air 
into  the  tympanum  through  a flexible  tube 
(the  ureter  of  a large  animal)  attached  to  the 
catheter  introduced  into  the  Eustachian  tube. 
Herold ',  a surgeon  of  Copenhagen,  proposed 
injections  of  air  through  a perforation  in  the 
mastoid  process,  as  being  more  natural  for 
the  cavity  of  the  tympanum  than  water. 
Lentin 2 recommends  warm  air  in  preference 
to  any  liquid  injection,  to  be  blown  into  the 
Eustachian  tube  for  the  purpose  of  opening 
it  up  when  obstructed  with  mucus.  Itard 
recommends  in  his  work 3 air  injections  into 
the  tympanum,  as  a means  of  diagnosis  in 
disea?es  of  the  ear,  but  Deleau  was  the  first 
who  perfected  the  plan  and  gave  full  effect  to 
Laennec’s  suggestions  as  above  pointed  out. 

In  regard  to  the  introduction  of  the  in- 
jection of  vapours  into  the  middle  ear,  as  a 
medicinal  agent : — Itard  recommended  ga- 
seous injections  into  the  middle  car  in  1816, 
and  Kramer  has  since  particularly  lauded  the 
injection  of  the  vapour  of  acetic  ether,  as  a 
remedy  in  “nervous  deafness.”  I have  already 
expressed  my  opinion  (p.  30,)  as  to  the  na- 
ture of  the  cases  benefited  by  the  injection 
of  the  vapour  of  acetic  ether. 

The  following  result  of  the  application  of 
the  air-douche  in  a great  number  of  different 
cases  is  given  by  Itard 4. 

1 Todc,  Arzneykundige  Annalcn,  No.  12,  p.  50, 
1792. 

2 Tentamen  vitiis  auditus  medendi,  &c.  1793. 

3 Vol.  ii.  p.  210. 

4 Rapport  dc  M.  Itard  stir  un  memoirc  intitule, 
Rcclierches  sur  la  Surdite  considerec  particulierement 
sous  lc  rapport  de  ses  causes  et  son  traitement : in 
Menioircs  dc  1’ Academic  Royale  de  Medeciue,  tome 
v.  Baris,  1836. 
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Nature  of  Cases. 

No.  of 
Cases. 

Effects  of  the  Air- 
douche. 

I.  Deafness  with- 
out muculent  accu- 
mulation and  with- 
out buzzing. 

29 

Nil  in  the  greater 
number.  Some  slight 
confusion  of  the  head 
and  even  head-ache  was 
produced  in  some,  espe- 
cially in  women. 

2.  Deafness  with- 
out muculent  accu- 
mulation, but  with 
buzzing. 

52 

Great  increase  of  buz- 
zing and  deafness,  verti- 
go, and  confusion  of  the 
head,  all  of  which,  how- 
ever, soon  passed  off. 

3.  Deafness  from 
muculent  accumu- 
lation. 

121 

More  or  less  improve- 
ment in  five-sixths,  i.e.  in 
100  of  those  operated  on. 
A complete  cure  in  15, 
but  relapse  after  a long- 
er or  shorter  time,  not- 
withstanding the  conti- 
nuation or  the  repetition 
of  the  treatment.  In  two 
only  was  there  a perma- 
nent cure;  but  of  these, 
one  went  afterwards  to 
Brazil,  and  M.  Itard  did 
not  continue  to  hear  of 
the  case;  the  other  was 
a young  woman  of  seven- 
teen, in  whom  regular 
menstruation  was  at  the 
same  time  established. 

4.  Deafness  with 
muculent  accumu- 
lation and  buzzing. 

48 

Improvement  or  cure 
in  12,  which,  however, 
continued  no  longer  than 
three  weeks.  In  the  re- 
maining 36  no  effect,  or 
increase  of  the  buzzing 
as  well  as  the  deafness. 

5.  Deafness  with 
muculent  or  puru- 
lent accumulation, 
and  with  destruc- 
tion or  perforation 
of  the  membrana 
tympani. 

No  effect  on  more 
than  the  half,  and  in  the 
rest  very  temporary  im- 
provement. 

M.  Itard  has  also  found  the  cures  effected 
by  simple  injections  of  tepid  water  not  per- 
manent. 

M.  I.  concludes  that  it  may  be  established, 
that  injections  into  the  tympanum  can  he  of 
advantage  only  in  cases  in  which  the  deafness 
is  owing  to  a material  cause  in  the  Eustachian 
tubs,  cavity  of  the  tympanum  and  mastoid 
cells. 

For  cathcterism  to  be  successful,  he  adds, 
in  curing,  not  only  must  the  matter  be  re- 
moved, but  its  source  also. 

According  to  Kramer’s  “ Tabular  view  of 
the  frequency  and  curability  of  Diseases  of 
the  Ear,”  out  of  300  cases  of  diseases  of  the 
ear  of  all  kinds,  200,  in  round  numbers,  re- 
quired the  air-douche  to  assist  the  diagnosis, 
but  about  30  only  were  improvable  or  cura- 
ble by  it.  Of  the  remaining  170,  about  30 
arc  put  down  as  cured,  and  about  30  as 
relieved,  by  the  injection  of  vapours  of  acetic 
ether  ; this  treatment  having  been  continued 
for  months.  Of  the  remainder,  80  were  con- 


sidered incurable  from  the  first,  and  not  treat- 
ed, farther  than  was  necessary  for  exploration, 
I suppose  ; the  rest  remained  rebellious  to 
treatment. 

Dr.  Kramer  does  not  tell  us  how  perma- 
nent his  cures  were.  It  will  be  seen  from 
the  above  statement  of  the  results  of  Itard’s 
experience,  and  also  from  what  I have  re- 
lated of  my  own,  that  the  advantage  gained 
is  seldom  permanent.  This,  however,  I would 
remark,  ought  not  to  be  considered  a sufficient 
reason  for  rejecting  the  use  of  the  air-douche, 
for  even  this  temporary  improvement  from  it 
is  greater  and  more  marked  than  can  be 
effected  by  any  other  plan  ; and  possessing 
the  means  of  effecting  improvement,  even 
though  temporary,  is  a great  step,  and  ought 
to  encourage  to  further  observation  and  re- 
search. At  any  rate,  the  air-douche  is  indis- 
pensable as  a means  of  certain  diagnosis. 

Accidents  from  catheterism  of  the  Eustachian 
tube,  and  injections  of  air  into  the  middle  ear. 

A person  has  suddenly  died  under  an  ope- 
ration with  the  air-douche,  but  the  exact 
cause  of  death  has  not  been  satisfactorily  ex- 
plained. Emphysema  has  not  unfrequently 
occurred.  This  must  be  the  result  of  lacera- 
tion of  the  mucous  membrane  of  the  nostrils, 
or  of  the  Eustachian  tube,  and  such  laceration 
must  be  caused  by  rudely  introducing  the  ca- 
theter, especially  if  it  be  small,  and  forced  too 
far  into  the  Eustachian  tube.  Rupture  of  the 
membrana  tympani  is  not  to  be  wondered  at 
if  the  catheter  be  thrust  far  up  into  and  im- 
pacted in  the  Eustachian  tube,  or  the  nozzle 
of  the  pipe  of  the  air-press  pushed  home  into 
the  funnel  end  of  the  catheter,  and  the  stream 
of  air  sent  in  with  force. 

Inflammation  and  abscess  of  the  cavity  of  the 
tympanum. 

If  the  cavity  of  the  tympanum  be  com- 
pared with  the  sinuses  of  the  face,  the  maxil- 
lary sinus  for  example,  a general  anatomical 
similarity  will  be  perceived,  which  points  to 
a similarity  in  their  general  pathology.  The 
maxillary  sinus  is  the  seat  of  affections  simi- 
lar in  their  general  pathology  to  those  of  the 
middle  ear  just  considered.  That  which  is 
now  about  to  engage  our  attention  is  of  the 
same  nature  as  abscess  of  the  maxillary  sinus, 
but,  from  the  proximity  of  the  tympanum  to 
the  brain,  abscess  in  it  is  apt  to  be  attended 
by  the  severer  general  symptoms  of  abscess 
in  the  orbit. 

Inflammation  and  abscess  of  the  cavity  of 
the  tympanum  occurs  either  in  an  acute  or 
chronic  form.  The  inflammation  affects  the 
membrane  lining  the  cavity  of  the  tympanum 
in  its  capacity  of  periosteum,  hence  the  bony 
walls  readily  become  carious  ; and  this  even- 
tually leads  to  implication  of  the  membranes 
of  the  brain,  and  even  the  brain  itself. 

Acute  form. — The  patient  complains  of  vio- 
lent pain  deep  in  the  ear  aggravated  by  chew- 
ing, sneezing,  coughing,  stooping,  and  the  like. 
The  mastoid  process  is,  perhaps,  painful  on 
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pressure.  There  is  buzzing1  or  clanging  in  the 
ear,  dulness  of  hearing  and  vertigo.  No  mor- 
bid appearance  is  observable  in  the  auditory 
passage  at  the  commencement,  but,  by  and 
by,  both  it  and  the  membrana  tympani  are 
affected.  The  eyes  become  suffused,  the  side 
of  the  face  cedematous,  and  the  external  ear 
red  and  sensitive.  Irritation  and  burning  is 
sometimes  felt  in  the  throat,  the  mucous  mem- 
brane of  which  is  found  on  examination  much 
reddened.  Infants  are  restless  with  their 
head,  and  grasp  at  the  ear,  or  complain  when 
it  is  touched.  In  conjunction  with  these 
symptoms  there  is  inflammatory  fever  with 
delirium  at  night. 

The  disease  may  terminate  in  resolution  ; 
but  in  the  greater  number  of  cases  the  pain 
increases,  sometimes  to  a dreadful  degree,  un- 
til, at  the  end  of  two  or  three  or  more  days, 
a discharge  of  matter  streaked  with  blood 
suddenly  takes  place,  whereupon  great  relief 
is  experienced,  though  the  pain  does  not  en- 
tirely cease.  The  matter  in  general  bursts 
through  the  membrana  tympani — it  seldom 
escapes  by  the  Eustachian  tube,  this  being 
almost  always  impervious  from  tumefaction  of 
its  lining  membrane. 

Chronic  form.  — In  favourable  cases,  the 
discharge  which  succeeds  the  first  evacuation 
of  matter  gradually  becomes  less,  and  the  case 
goes  on  to  a cure  in  the  course  of  a month  or 
six  weeks.  The  disease,  however,  may  fall 
into  a chronic  state,  and  the  discharge  be- 
come habitual  constituting  what  is  called  pu- 
rulent otorrhoea. 

Purulent  otorrhoea,  however,  is  not  always, 
nor  most  frequently  preceded  by  so  acute  an 
inflammation  ; it  is  often  the  consequence  of 
one  much  less  severe  in  its  symptoms  and 
running  a slower  course,  involving  the  os- 
seous walls  of  the  tympanum  in  a state  of 
caries,  and  perforating  or  destroying  the  mem- 
brana tympani,  and  causing  separation  and 
discharge  of  the  ossicles,  especially  the  mal- 
leus and  incus.  The  matter  is,  in  some  cases, 
whitish  or  greenish  yellow,  and  thick ; in 
other  cases  watery,  bloody,  generally  acrid 
and  stinking,  sometimes  insupportably  so,  and 
mixed  with  small  pieces  of  dead  bone  ; some- 
times a fungous  growth  protrudes  from  the 
exposed  cavity  of  the  tympanum,  into  the 
auditory  passage,  and  bleeding  not  unfre- 
quently  takes  place  from  the  ear. 

The  portio  dura  in  its  course  through  the 
aqueduct  of  Fallopius  is  frequently  implicated 
in  the  mischief  going  on  in  the  petrous  bone, 
in  which  case  there  are  convulsive  twitchings, 
and  paralysis  of  the  muscles  of  the  face. 

Sometimes,  in  addition  to  the  fetid  pu- 
rulent discharge  from  the  auditory  passage, 
there  is  profuse  suppuration,  kept  up  by  a 
carious  state  of  the  mastoid  process,  in  the 
cellular  tissue  around  the  ear,  extending  down 
even  to  the  neck.  Under  such  circumstances 
the  patient  becomes  hectic,  and  if  recovery 
takes  place,  it  is  very  slow. 

In  persons  labouring  under  purulent  otor- 
rhoea, acute  inflammation  and  abscess  may  be 


renewed  from  time  to  time  by  exposure  to 
cold,  the  improper  use  of  stimulating  injec- 
tions, &c.,  and  that  in  a more  or  less  violent 
degree.  At  length  the  abscess  bursts,  or  is 
opened  at  the  place  where  the  fluctuation  is 
most  distinct ; the  mastoid  process,  perhaps, 
the  skin  over  which  had  presented  a dark 
livid  red  colour.  Instead  of  this  termination, 
however,  the  inflammation  may  spread  to  the 
brain  and  its  membranes,  and  carry  off  the 
patient.  Under  such  circumstances  the  dis- 
charge has  been  for  the  most  part  suddenly 
suppressed. 

The  morbid  appearances  in  the  bodies  of 
such  as  are  cut  off  by  this  disease  have  been 
well  noted  by  Professor  Krukenberg  of  Halle 
They  are  the  following : Greater  or  less  de- 
struction of  the  membrana  tympani ; loss  of 
the  ossicles ; the  cavity  of  the  tympanum 
filled  with  bloody  matter,  and  its  bony  walls  in 
a state  of  caries,  which  not  unfrequently  in- 
volves the  osseous  labyrinth,  so  that  this,  to- 
gether with  the  tympanum  and  mastoid  cells, 
forms  but  one  carious  cavity  filled  with  ill- 
conditioned  matter.  In  one  case  w'hich  had 
been  mistaken  and  neglected,  ichorous  matter 
made  its  way  through  the  mastoid  process, 
and  spread  itself  in  the  cellular  tissue,  along 
the  sterno-mastoid  muscle,  as  far  as  the  ster- 
num. Krukenberg  once  found  (in  a man 
forty-three  years  old),  the  mastoid  process 
swollen  and  converted  into  a soft,  cheesy, 
homogeneous  mass  easily  cut.  Sometimes 
the  w'hole  petrous  bone  was  unusually  soft. 
The  general  integuments  of  the  head,  the 
membranes  of  the  brain,  the  brain  itself,  wras 
not  unfrequently  much  congested  on  the  af- 
fected side.  Between  the  membranes  of  the 
brain,  and  in  the  lateral  ventricles,  there  were 
often  effusions  of  water  or  plastic  lymph. 
Similar  effusions,  but  generally  somewhat 
bloody,  were  found  at  the  base  of  the  skull, 
and  in  the  vertebral  canal.  In  several  cases 
the  cerebellum  was  in  a state  of  suppuration 
on  the  side  of  the  ear  most  affected  ; in  one 
case  it  presented  a cyst  the  size  of  a pippin, 
containing  a yellow  puriform  matter  ; in  ano- 
ther case,  in  a man  aged  twenty-six,  the  cyst 
contained  very  stinking  matter,  and  commu- 
nicated through  a carious  opening  with  the 
cells  of  the  mastoid  process.  When  the  whole 
internal  ear  was  destroyed  by  caries,  the 
dura  mater  covering  the  diseased  petrous 
bone  wms  remarkably  thickened,  beset  wdth 
tubercles,  and  the  brain  was  at  the  same  place 
very  soft  and  livid.  Krukenberg  found,  in 
one  case,  a carious  opening  in  the  petrous 
bone,  through  which  matter  had  made  its  way 
into  the  cavity  of  the  skull,  and,  according 
to  him,  had  caused  inflammation  and  gan- 
grene of  the  adjacent  part  of  the  brain  and 
its  membranes,  and  rendered  the  bones  of  the 
base  of  the  skull  carious.  Phlebitis  of  the 
cerebral  sinuses  sometimes  occurs  as  a result 

1 Die  Ohrentziindung,  in  his  Jahrbiichcr  der  nm- 
bulatorischen  Klinik  zu  Halle,  Bd.  ii.  p.  203 — 252. 
Halle,  1824. 
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of  purulent  otorrhcea1.  Dr.  Burne  2 men- 
tions a case  of  a child  two  years  and  a half 
old,  in  which  the  whole  osseous  labyrinth  was 
discharged  from  the  auditory  passage. 

This  disease  is  sometimes  the  result  of  in- 
jury, most  frequently  it  occurs  in  young  per- 
sons of  the  scrofulous  diathesis.  It  is  also  apt 
to  occur  in  gouty  constitutions,  or  in  such  as 
are  tainted  with  syphilis.  Scarlatina,  mea- 
sles, and  other  inflammatory  affections  of  the 
skin,  as  also  dentition,  are  very  frequent  ex- 
citing causes.  That  form  of  it  which  termi- 
nates in  otorrhcea,  and  so  often  occasions  de- 
struction of  the  membrana  tympani  and  ca- 
ries of  the  osseous  labyrinth,  is  almost  always 
connected  with  a cachectic  state  of  the  con- 
stitution— tuberculous  cachexia,  for  instance. 
In  the  preceding  accounts  of  the  morbid  ap- 
pearances found  on  dissection,  the  existence 
of  tuberculous  matter  is  alluded  to.  A tu- 
berculous state  of  the  temporal  bone  is  not 
unfrequent  in  such  cases,  and  M.  Vidal  consi- 
ders the  otorrhcea  owing  to  the  irritation  at- 
tending the  maturation  and  elimination  of  the 
tubercles.  The  following  is  a case  in  point : 

Case  IX.  Joseph  Odin,  aged  23,  had  been  in 
bad  health  for  some  years,  and  shown  sym- 
ptoms of  phthisis.  In  1834  he  was  attacked 
with  lancinating  pain  in  his  right  ear.  In  two 
months  the  pain  was  somewhat  relieved  by  a 
scanty  white  purulent  discharge,  which  ever 
afterwards  continued.  From  the  beginning 
of  the  attack  he  was  deaf,  and  two  scrofulous 
swellings  appeared  under  his  maxilla  a year 
ago.  On  the  1st  of  January,  1837,  he  felt 
more  than  ordinarily  severe  pains  in  the  ears, 
and  the  purulent  discharge  almost  entirely 
ceased.  He  had  pains  in  his  forehead,  with 
some  transient  swelling.  In  a few  days  he 
was  affected  with  paralysis  of  the  muscles  of 
expression  of  the  right  side  of  his  face,  and 
was  admitted  under  M.  Chomel,  on  the  13th 
of  January.  The  only  treatment  adopted  was 
the  making  two  caustic  issues  in  the  neck. 
In  this  state  he  was  attacked  by  small-pox,  of 
which  he  died  on  the  7th  of  February. 

On  examination,  the  brain  was  found  to  be 
perfectly  sound.  Towards  the  base  of  the 
pars  petrosa  there  was  observed  a whitish  yel- 
low spot,  about  two  square  lines  in  extent, 
under  the  dura  mater.  At  the  point  corre- 
sponding to  this  stain  some  solid  matter, 
friable,  of  a dull-white  colour,  and  resembling 
a tuberculous  deposit,  was  lodged  in  the 
temporal  bone,  which  it  had  penetrated  to 
the  depth  of  three  or  four  lines.  The  walls 
of  the  cavity  of  the  tympanum  were  found 
red,  spongy,  and  moistened  with  purulent 
matter.  Though  there  was  no  caries  or  ne- 
crosis, the  small  bones  were  destroyed,  and 
the  tympanic  membrane  also  was  gone.  A 
second  tuberculous  mass  was  found  entirely 

1 Bright’s  Reports  of  Medical  Cases,  case  66.  See 
also  an  excellent  paper  on  this  subject  by  Dr.  James 
Brown  of  Liverpool,  in  the  Medical  Gazette,  Nos.  for 
January  15th  and  22nd,  1841. 

2 Cyclopaedia  of  Practical  Medicine,  Art.  Otitis,  vol. 
iii.  p.  222.  London,  1834. 


filling  the  internal  auditory  canal,  for  nearly 
four  lines.  The  trunk  of  the  facial  nerve, 
although  unaltered  in  structure,  was  found 
strongly  compressed  between  this  tubercle 
and  the  bone.  The  auditory  nerve  was  de- 
stroyed, but  the  fifth  pair  offered  no  appre- 
ciable lesion  ’. 

As  in  the  more  advanced  stage,  this  disease 
often  merges  into  inflammation  of  the  me- 
ninges and  brain,  the  urgency  of  the  symp- 
toms of  the  latter  may  cause  the  primary 
disease  to  be  overlooked,  and  thus  lead  to 
injurious  practice,  inasmuch,  as  Dr.  Burne 
observes,  the  bloodletting  required  to  save 
the  patient  in  the  one  instance  would  destroy 
him  in  the  other ; it  is  therefore  of  especial 
importance  for  the  diagnosis,  that  attention 
be  directed  to  whether  the  pain  commenced 
in  the  ear  and  spread  from  that  to  the  rest  of 
the  head,  and  whether  any  discharge  from 
the  ear  exists  or  has  existed,  and  been  recent- 
ly suppressed.  The  state  of  the  mastoid  pro- 
cess, also  should  be  looked  to.  On  the  other 
hand  it  is  to  be  remembered  that  attention 
may  be  kept  fixed  on  the  ear,  and  the  affection 
of  the  brain  overlooked. 

The  diagnosis  of  this  disease  in  infants  is 
beset  with  peculiar  difficulties.  A correct 
diagnosis  is  nevertheless  important,  inasmuch 
as  idiopathic  inflammation  of  the  brain  re- 
quires much  more  active  treatment  than  would 
be  necessary  or  safe  in  the  disease  under  con- 
sideration, and  the  remedies  for  colic  are  of  a 
nature  quite  contrary  to  what  ought  to  be 
employed.  The  question  of  prognosis  often 
regards,  not  so  much  the  destruction  with 
which  the  organ  of  sense  is  threatened,  as  the 
danger  to  life.  The  tendency  to  caries  is 
often  so  great,  that  even  in  the  most  favour- 
able cases,  the  function  of  the  ear  is  affected 
to  a great  and  incurable  extent ; though  it 
sometimes  happens  that  an  unexpected  degree 
of  hearing  is  preserved.  If  the  inflammation 
have  spread  to  the  brain  and  its  membranes, 
suppuration  and  effusion  take  place,  and  death 
follows. 

An  attempt  at  cicatrization  on  the  part  of  na- 
ture sometimes  takes  place  ; a false  membrane 
forms  over  the  exposed  inner  wall  of  the  tym- 
panum. The  small  bones,  if  they  still  exist,  are 
drawn  towards  this  new  production,  which  is 
to  be  distinguished  from  a natural  membrana 
tympani  by  being  seated  much  deeper,  and  by 
there  being  seen  around  its  circumference, 
especially  below,  the  hollow  of  the  tympanic 
cavity.  A small  quantity  of  purulent  secre- 
tion constantly  collects  in  the  tympanum, 
which  it  is  advisable  to  remove  by  occasional 
syringing  with  lukewarm  water.  By  atten- 
tion to  this,  and  care  being  taken  to  avoid 
exposure  to  cold,  and  to  keep  all  the  func- 
tions in  as  orderly  a state  as  possible,  the  case 
may  go  on  for  years  without  any  accident ; 
but  it  is  to  be  remembered  there  is  always 
the  greatest  risk  of  a renewal  of  the  inflam- 
mation. 

1 London  Medical  Gazette,  vol.xx.  p.284.  London, 
1837. 
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Treatment.  — In  the  purely  inflammatory 
stage,  blood  must  be  abstracted,  but  with 
caution,  as  the  patients  are  in  general  not  of 
good  constitution.  In  adults,  venesection 
may  be  necessary,  followed  by  the  application 
of  leeches  in  considerable  number  around  the 
affected  ear  and  to  the  temple.  In  children 
leeches  alone  are  sufficient.  The  bowels  be- 
ing freely  opened,  the  constitution  is  to  be 
brought  quickly  under  the  influence  of  mer- 
cury. When  it  is  evident  that  suppuration 
must  take  place,  fomentations  and  poultices 
are  to  be  employed,  and  sweet  almond  oil 
poured  lukewarm  into  the  auditory  passage  ; 
and  when  it  can  be  ascertained  by  examina- 
tion that  the  membrana  tympani  is  forced  out- 
wards by  the  tympanic  abscess,  a puncture  is 
to  be  made  through  it  in  order  to  give  vent 
to  the  matter. 

The  greater  number  of  cases  of  otitis  in- 
terna which  come  under  the  notice  of  the  sur- 
geon, are  in  the  chronic  state.  The  mem- 
brana tympani  is  found  perforated  or  de- 
stroyed, and  there  is  a puriform  discharge 
from  the  ear  ; the  ossicles  perhaps  gone,  the 
tympanic  wall  carious,  and  the  cavity  filled 
with  fungous  excrescences.  Existing  irrita- 
tion is  to  be  soothed  by  the  application  of 
leeches  and  the  employment  of  warm  fomen- 
tations and  poultices.  These  means  are 
particularly  necessary  when  suppression  of  a 
discharge  from  the  ear  of  long  standing  has 
taken  place  in  consequence  of  a renewal  of 
inflammation. 

In  cases  where  matter  presents  itself  at 
the  mastoid  process,  nowr  softened  by  caries, 
it  is  to  be  laid  open.  When  excitement  no 
longer  exists,  the  cavity  of  the  tympanum  is 
to  be  kept  clean  by  cautiously  syringing  with 
lukewarm  water,  and  that  in  moderate  quan- 
tity, and  then  pouring  in  a weak  solution  of 
the  acetate  of  lead.  More  stimulating  injec- 
tions are  to  be  avoided,  as  likely  to  cause 
irritation.  Tartar  emetic  ointment  is  at  the 
same  time  rubbed  in  below  and  behind  the 
mastoid  process  until  a copious  eruption  be 
excited ; and  this  is  to  be  occasionally  re- 
newed. 

The  state  of  the  constitution  must  be  looked 
to,  and  the  strength  kept  up. 

If,  under  the  above  treatment,  fungous  ex- 
crescences do  not  subside,  they  are  to  be 
touched  with  the  nitrate  of  silver.  But  if 
caries  exist,  nothing,  of  course,  but  exfoli- 
ation of  the  affected  bone  can  be  of  any  use, 
and  it  may  be  considered  fortunate  if  the  ca- 
ries of  the  petrous  bone  be  so  superficial  as 
to  be  gradually  exfoliated.  Krukenberg  has 
found  the  internal  use  of  assafoetida  combined 
with  phosphoric  acid,  useful  in  caries  of  the 
tympanum. 

The  following  cases  are  chosen  to  illustrate 
otitis  interna  produced  by  severe  injury. 

Professor  Carlo  Spcranza 1 relates  the  fol- 
lowing case : 

1 Caso  ili  gravissima  Otitide  prodotto  da  strumento 
pungente  penctrato  fino  ncl  labirinto,  e brevemente 
terminata  in  mortale  encefalitide,  con  reflessioni  sul 


Case  X.  A companion  introduced  a 
pointed  instrument  into  the  auditory  passage 
of  a young  man  in  sport.  The  tickling  pro- 
duced inducing  him  to  turn  round  suddenly, 
the  instrument  was  forced  deep  into  the  ear. 
Uttering  a scream,  he  fell  dow'n  senseless, 
but  recovered  somewhat  after  being  bled. 
Violent  inflammation  of  the  ear  and  brain, 
however,  came  on,  which  terminated  in  death 
the  fourth  day  after  the  accident.  During 
his  illness  the  patient  was  pale  and  lethargic, 
and  often  moved  his  hand  towards  his  head. 
He  was  delirious,  and  repeatedly  seized  with 
convulsions  of  the  whole  body,  but  especially 
of  the  left  side  of  the  face  (the  side  on  which 
the  injury  was  inflicted).  Respiration  was 
stertorous,  and  the  action  of  the  heart  very 
slow.  There  was  no  lesion  of,  nor  discharge 
from  the  auditory  passage. 

Autopsy. — The  membrana  tympani  and 
chorda  tympani  were  found  torn,  and  the 
cavity  of  the  tympanum  filled  with  matter. 
The  connexions  of  the  ossicles  were  broken 
up.  The  stapes  was  driven  through  the  fe- 
nestra ovalis  into  the  vestibule,  the  soft  parts 
contained  in  which  were  all  confounded  toge- 
ther, and  among  them  the  base,  and  a small 
portion  of  one  of  the  branches  of  the  stapes. 

The  dura  mater  was  a little  thicker  than 
natural,  and  injected,  especially  over  the  pe- 
trous bone  where  there  was  extravasation 
of  blood.  The  arachnoid  was  inflamed  and 
a sero-purulent  effusion  existed  between  it 
and  the  pia  mater.  The  vessels  of  the  latter 
w'ere  very  much  distended  with  blood.  The 
brain,  especially  the  cortical  part,  was  very 
vascular  and  firmer  than  natural.  The  part 
over  the  temporal  bone  presented  effused 
blood  in  its  substance.  There  was  no  effusion 
into  the  ventricles. 

Case  XI.  A woman,  aged  forty,  had  nitric 
acid  poured  into  her  right  ear  on  the  Cth  June, 
1833,  while  in  a state  of  intoxication.  She 
was  roused  by  a severe  burning  pain  in  the 
ear,  which  continued,  though  in  a milder  de- 
gree for  two  or  three  days,  but  had  entirely 
subsided  in  about  a week  afterwards.  A 
thick,  stringy,  membranous  slough  was  de- 
tached from  the  auditory  foramen,  and  this 
was  followed  next  day  by  haemorrhage  to  the 
amount  perhaps  of  ^xx.  After  this,  the  debi- 
lity under  which  she  had  laboured,  since  the 
injury,  increased  to  an  extreme  degree,  and  at 
the  same  time  the  use  of  the  right  arm  was 
lost. 

There  were,  the  8th  day  after  the  injury, 
when  Dr.  Morrison  first  sawr  the  patient,  se- 
veral ulcerated  spots  over  the  surface  of  the 
ear,  particularly  in  the  concha,  and  the  lobe 
seemed  to  have  altogether  lost  its  vitality. 
Part  of  the  face  and  neck  wras  also  in  a state 
of  ulceration.  There  was  a trifling  discharge 
from  the  meatus  externus,  and  the  sense  of 
hearing  was  abolished.  There  was  no  head- 
ach,  nor  any  apparent  febrile  symptoms. 

medesimo ; referito  alia  Sooieta  Medica  di  Livorno. 
In  “ Raccolta  di  operc  mediche  Italiane,”  tomo  ix.  p. 
409. 
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Pulse  88,  small,  weak,  and  intermitting  ; the 
temperature  of  the  skin  below  the  natural 
standard  ; there  was  no  stupor,  stertor,  nor 
vertigo,  the  debility  seemed  alone  to  demand 
attention. 

The  haemorrhage  returned  to  some  extent 
almost  daily,  for  about  a month,  when  it 
ceased,  and  the  general  debility  during  that 
time  increased.  The  right  half  of  the  body 
laboured  under  paralysis  agitans  from  a fort- 
night after  the  beginning  of  the  illness,  and 
continued  about  five  weeks,  when  considera- 
ble amendment  took  place  both  as  respects 
it  and  the  general  state  of  the  system.  Having, 
however,  over-exerted  herself,  she  fell  into  a 
state  of  general  prostration,  and  so  continued 
till  her  death,  which  took  place  about  six 
weeks  afterwards.  The  mental  faculties  con- 
tinued unimpaired. 

Autopsy. — Much  emaciation.  The  lower 
part  of  the  right  ear  gone  ; the  remaining 
portion  cicatrized.  The  meatus  externus 
was  much  wider  than  natural.  The  dura 
mater  presented  no  unnatural  appearance, 
except  in  one  spot,  about  the  diameter  of 
a sixpence,  opposite  the  internal  auditory 
foramen,  which  seemed  somewhat  darker  in 
colour  than  it  should  be,  but  not  thickened 
nor  adherent  on  either  side.  There  was  no 
effusion  of  serum,  lymph,  or  pus,  but  a clot  of 
blood  about  the  size  of  a pea  was  found  ex- 
actly at  the  entrance  of  the  internal  meatus. 
There  was  some  slight  appearance  of  what 
was  taken  to  be  softening  of  the  brain  over 
the  right  petrous  bone,  which  was  completely 
carious '. 

A prominent  symptom  in  the  preceding  case 
wTas  hemorrhage  from  the  ear.  In  illustration 
of  this  point,  the  following  cases  are  given. 

Case  XII.  A young  gentleman,  eleven  years 
of  age,  was  recovering  from  a severe  attack  of 
scarlatina,  in  consequence  of  which  both  ears 
had  suppurated,  when,  upon  the  fifteenth  day, 
a large  quantity  of  blood  was  suddenly  dis- 
charged from  the  right  side.  During  the  six 
succeeding  days  the  bleeding  returned  three 
times,  to  the  extent,  by  computation,  of  a 
pound  on  each  occasion.  The  attending 
physician,  Dr.  James  Wood,  called  in  Mr. 
Syme.  It  was  deemed  proper  to  place  a 
ligature  on  the  carotid  artery,  as  it  was  sup- 
posed to  be  the  source  of  the  haemorrhage. 
Bleeding  recurred  during  the  operation,  and 
twice  again,  to  a small  extent,  not  exceeding 
a few  tea-spoonfuls,  in  the  course  of  the  fol- 
lowing evening  and  night.  For  several  days 
afterwards,  there  was  hardly  any  appearance 
of  blood,  but  symptoms  of  cerebral  excite- 
ment came  on,  and  the  case  terminated  fa- 
tally on  the  eleventh  day  after  the  operation. 

On  examination  it  was  found  that  the  ca- 
rotid artery  w'as  not  concerned  in  the  disease  ; 

* Account  of  a case  in  which  death  ensued,  in  con- 
sequence of  nitric  acid  having  been  poured  into  the 
car,  &c.  By  J.  Morrison,  M.D.  M.R.C.S.L.  and 
Surgeon  to  the  Newry  Dispensary  and  Fever  Hospital. 
In  Dublin  Medical  Journal  for  March,  1836,  vol.  ix. 
p.  99. 


but  that  a small  ulcerated  aperture,  in  the 
osseous  septum  between  the  termination  of 
the  lateral  sinus  and  the  cavity  of  the  ear, 
had  permitted  the  blood  to  escape  from  this 
vessel  *. 

The  practice  adopted  in  this  case  appears 
to  have  been  suggested  by  the  success  with 
which  a similar  practice  was  attended  in  the 
following,  in  w'hich  Mr.  Syme2  tied  the  com- 
mon carotid  on  account  of  haemorrhage  from 
the  ear  and  fauces  of  the  right  side.  The 
patient  was  a delicate  boy,  nine  years  of  age. 
He  wras  attacked  with  sore  throat,  first  on 
the  left  side  and  then  on  the  right.  After 
this  there  remained  a painful  external  swelling, 
between  the  upper  part  of  the  larynx  and 
the  mastoid  muscle,  which  increased  gradually, 
extending  upwards  to  the  jaw%  and  finally  to 
the  tube  of  the  external  ear.  A discharge  of 
pus  now  took  place  from  the  ear,  followed  by 
a flow  of  blood,  first  from  the  ear,  and  then 
from  the  fauces.  After  the  operation,  bleed- 
ing from  the  fauces  occurred  more  than  once ; 
but,  in  the  course  of  two  or  three  months, 
the  boy  was  as  wrell  as  before  the  commence- 
ment of  his  illness. 

Bleeding  from  the  ear  not  unfrequently 
attends  injuries  of  the  head,  indicating  that 
fracture  has  implicated  the  base  of  the  skull, 
and  extended  to  the  bony  parts  of  the  ear. 
Recovery,  in  some  cases  has  taken  place, 
though  with  deafness  on  the  side  affected. 

Perforation  of  the  mastoid  process. 

Perforation  of  the  mastoid  process  for  the 
purpose  of  throwing  injections  into  the  mid- 
dle ear  in  supposed  cases  of  obstruction,  has 
been  performed  ; but,  even  if  it  were  likely  to 
be  attended  with  advantage,  it  is  a proceeding 
unnecessarily  severe  for  what  may  be  effected 
in  a simpler  manner. 

The  unfortunate  result  of  the  operation  in 
the  person  of  Dr.  Berger,  physician  to  the 
king  of  Denmark,  more  perhaps  than  a just 
perception  of  its  uselessness,  brought  perfora- 
tion of  the  mastoid  process  into  discredit,  M. 
Dzeimiris 3 endeavours  to  show  that  the  ope- 
ration has  been  undeservedly  laid  aside  ; but 
a perusal  of  the  cases  he  has  collected,  and 
the  remarks  he  makes  on  them,  will  show 
that  he  confounds  those  cases  in  which  the 
mastoid  process  was  perforated  for  the  pur- 
pose of  throwing  injections  into  the  middle 
ear,  with  those  in  which  it  was  opened  merely 
for  the  evacuation  of  matter,  pointing  at  the 
place  already  softened  by  caries.  Except  in 
the  latter  case,  the  operation  is  certainly  not 
admissible. 

1 Cases  from  the  Clinical  Practice  of  Professor  Syme. 
Reported  by  J.  Henderson  Hardie,  M.D.  in  the  Edin- 
burgh Monthly  Journal  of  Medical  Science,  No.  iii. 

2 Edinburgh  Med.  and  Surg.  Journal,  vol.  xxxix. 
p.  319.  Edinburgh,  1833. 

a De  la  Perforation  dc  l'Apophyse  Mastoide  dans 
diverses  affections  de  ses  cellules,  et  dans  quelques  cas 
de  surdite.  In  L’Experience,  10th  April,  1838.  No. 
32. 
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Part  the  Second. 

The  fundamental  Organ  of  Hearing, 
Ear-bulb  or  Labyrinth. 

(a)  Anatomy  of  the  Labyrinth. 

In  man  and  the  higher  animals  the  hard  ex- 
ternal case  of  the  ear-bulb  is  of  bone,  and  is 
called  the  osseous  labyrinth.  The  soft  textures 
contained  in  its  interior  bear  the  name  of  mem- 
branous labyrinth.  The  interior  of  the  osseous 
labyrinth,  which  we  may  with  Bresehet  call 
the  labyrintkic  cavity,  is  not  completely  filled 
by  the  membranous  labyrinth  ; a considerable 
space  being  occupied  by  a limpid  watery  fluid. 

The  osseous  labyrinth  presents  three  com- 
partments, distinguished  by  the  names  of  vesti- 
bule, semi-circular  canals,  and  cochlea.  The  semi- 
circular canals  do  not  communicate  imme- 
diately with  each  other,  but  only  mediately 
through  the  vestibule.  The  latter  may  be  con- 
sidered the  principal  compartment  of  the 
labyrinth. 

The  osseous  labyrinth  is  contained  in  the 
substance  of  the  petrous  portion  of  the  tem- 
poral bone,  from  which  it  is  in  the  early  pe- 
riods of  life  quite  distinct.  At  that  time  the 
walls  of  the  osseous  labyrinth  consist  of  a hard 
but  brittle  osseous  substance,  which  is  em- 
bedded as  it  were  in  the  then  less  compact 
texture  of  the  petrous  bone.  Afterwards  the 
outside  of  the  osseous  labyrinth  becomes  en- 
corporated  with  the  surrounding  substance  of 
the  petrous  bone,  which  has  now  become 
more  dense.  A trace,  however,  of  the  line 
of  demarcation  between  the  two  structures 
still  remains ; and,  from  the  microscopical 
observations  of  Pappenheim,  it  appears  that 
the  osseous  labyrinth  presents  a peculiar 
system  of  bony  canals.  These  circumstances 
showr  that  the  osseous  labyrinth  though  in 
the  petrous  bone  is  not  of  it,  and  explain 
how  the  osseous  labyrinth  is  sometimes  found 
entire,  while  the  substance  of  the  petrous 
bone  around  it  has  been  destroyed  by  caries, 
a striking  example  of  which  is  found  in 
the  fact  above-mentioned,  as  observed  by  Dr. 
Burne,  of  the  osseous  labyrinth  being  dis- 
charged entire  from  the  external  ear! 

Of  the  compartments  of  the  osseous  laby- 
rinth, the  vestibule  lies  in  the  middle,  the 
semi-circular  canals  behind  it,  and  the  cochlea 
in  front.  (Fig.  198.) 


Fig.  198.  The  exterior  of 
the  osseous  labyrinth  of  the 
left  side,  natural  size,  a. 

Oval  or  vest  ibular  fenestra; 
b.  Round  or  cochlear  fe- 
nestra ; c,  External  or  ho- 
rizontal semicircular  ca- 
nal; d,  Superior  or  ante- 
rior vertical  semicircular  canal ; e,  Posterior  or 
inferior  vertical  semicircular  canal ; f The  turns  of 
the  cochlea. 

The  vestibule  is  an  irregularly  shaped  ca- 
vity, the  diameter  of  which  from  above  down- 
wards, as  also  from  behind  forwards,  may  be 
stated  to  be  about  one-fifth  of  an  inch.  The 


distance  between  its  inner  and  outer  wall  is 
somewhat  more  than  one-tenth  of  an  inch. 
The  inner  wall  of  the  vestibule  corresponds 
to  the  bottom  of  the  internal  auditory  meatus, 
and  is  pervaded  at  several  places  by  groups  of 
small  canals  for  the  passage  of  fibrils  of  the 
auditory  nerve  and  of  blood-vessels.  In  the 
outer  wall  of  the  vestibule  there  is  the  fenes- 
tra ovalis  already  described. 

The  semicircular  canals  are  three  in  num- 
ber. Describing  more  than  half  of  an  irregu- 
lar circle,  they  open  at  each  of  their  extremi- 
ties into  the  vestibule  ; hence,  if  it  was  not 
for  the  circumstance  that  two  unite  to  form  a 
common  short  canal,  there  would  be  in  the  ves- 
tibule six  orifices  of  semicircular  canals,  instead 
of  the  five  only  which  exist.  The  calibre  of 
these  canals  is  about  one-twentieth  of  an  inch 
in  the  direction  from  the  concavity  to  the  con- 
vexity of  their  curve  ; in  the  opposite  direc- 
tion they  are  somewhat  compressed,  so  that  a 
transverse  section,  instead  of  presenting  a 
round  orifice,  presents  an  elliptical  one.  The 
semicircular  canals  are  wider  where  they  open 
into  the  vestibule,  but  especially  so  at  one  of 
their  extremities,  which  presents  a dilatation 
in  the  form  of  a bulb  called  ampulla  or  ampul- 
lary  sinus. 

Two  of  the  semicircular  canals  occupy  a 
vertical  position,  and  one  of  them  at  horizon- 
tal. Of  the  vertical,  one  is  anterior  and  supe- 
rior, the  other  posterior  and  inferior.  The 
horizontal  is  external.  It  is  the  inner  extre- 
mity of  the  anterior  and  superior  vertical 
semicircular  canal  and  the  upper  extremity  of 
the  posterior  and  inferior  vertical,  which  unite 
to  form  the  common  canal  already  alluded  to. 
This  common  canal  is  about  one-eighth  of  an 
inch  long,  and  somewhat  wider  than  either  of 
the  two  which  unite  to  form  it. 

The  cochlea  forms  the  anterior  part  of  the 
labyrinth.  If  we  can  figure  to  ourselves  a 
tube  tapering  towards  one  extremity,  where  it 
ends  in  a cul-de-sac,  and  coiled,  like  the  shell 
of  a snail,  round  an  axis  or  central  pillar ; 
and  if  we  suppose  this  tube  subdivided  into 
two  passages  by  a thin  partition  running 
throughout  its  length,  and,  of  course,  spirally 
round  the  axis,  we  shall  have  some  conception 
of  the  cochlea. 

The  tube  of  which  the  cochlea  is  composed, 
is  about  an  inch  and  a half  long,  about  one- 
tenth  of  an  inch  in  diameter  at  its  commence- 
ment, and  about  one-twentieth  of  an  inch  at 
its  termination.  It  describes  two  turns  and  a 
half,  and  that  in  a directive  from  below  up- 
wards— from  left  to  right  in  the  right  ear,  and 
from  right  to  left  in  the  left  ear.  The  com- 
mencement of  the  first  turn  of  the  cochlea 
forms  the  eminence  towards  the  cavity  of  the 
tympanum  called  the  promontory.  By  the 
base  of  the  tube,  the  cochlea  is  connected 
with  the  vestibule.  The  cul-de-sac  at  the 
apex  forms  a sort  of  vaulted  roof  called  cupola. 
The  axis  or  central  pillar  of  the  cochlea  is 
nothing  more  than  the  internal  walls  of  the 
tube  of  the  cochlea,  and  the  central  space, 
filled  with  spongy  bony  matter,  circumscribed 
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by  their  turns.  The  spongy  appearance  of  the 
bony  matter  in  the  central  space  is  owing  to  its 
being  pervaded  by  numerous  small  canals  for 
the  transmission  of  the  filaments  of  the  cochlear 
nerve.  The  base  of  the  axis  corresponds  to  the 
anterior  part  of  the  inferior  depression  at  the 
bottom  of  the  internal  auditory  meatus,  and 
presents  the  commencing  orifices  of  the  small 
canals  just  mentioned,  arranged  in  a spiral 
manner,  corresponding  to  the  turns  of  the 
cochlea. 

The  passages  into  which  the  tube  of  the 
cochlea  is  subdivided  are  called  scalce,  and  the 
partition  lamina  spiralis.  The  spiral  lamina  is 
partly  bony  and  partly  membranous.  The 
bony  part  of  the  spiral  lamina  is  coiled  round 
the  axis  or  central  pillar  of  the  cochlea  like 
the  stairs  in  a spiral  staircase.  The  internal 
or  central  margin  of  the  bony  spiral  lamina  is 
inserted  on  the  axis.  Its  peripheral  margin  is 
free  in  the  dry  bone,  so  that  the  two  scalae 
are  not  found  completely  separated  from  each 
other,  as  in  the  recent  state,  when  the  mem- 
branous extension  of  the  spiral  lamina  exists. 

The  aqueducts  are  two  canals  of  very  minute 
calibre,  opening  by  one  extremity  in  the  laby- 
rinthic  cavity,  and  by  the  other  on  the  surface 
of  the  petrous  bone.  One,  called  aqueductus 
vestibuli  communicates  with  the  vestibule  ; the 
other,  aqueductus  cochlece,  with  the  tympanic 
scala  of  the  cochlea  near  the  fenestra  rotunda. 


Fig.  199. 


Fig.  199.  Labyrinthic  cavity  of  the  right  side , mag- 
nified two  diameters,  a,  Superior  horn  of  the  ves- 
tibule ; b.  Posterior  ami  inferior  horn;  c.  Anterior 
and  inferior  horn  leading  into  the  coeldea ; d.  He- 
mispherical depression  ; e , Hemi-elliptical  depres- 
sion ; f Pyramidal  elevation  between  the  two  having 
a porous  sieve-like  appearance  from  being  pervaded 
by  canals  for  the  passage  of  nervous  filaments  ; g,  Su- 
perior vertical  semicircular  canal ; h , Its  ampullary 
dilatation  ; i,  Posterior  vertical  semicircular  canal ; 
k , Its  ampullary  dilatatioti ; l,  Caned  common  to  the 
superior  and  posterior  vertical  semicircular  canals  ; 
in,  Orifice  by  which  the  common  canal  opens  into  the 
vestibule;  n,  Horizontal  semicircular  canal;  o.  Its 
ampidlary  dilatation ; p,  Vestibular  orifice  of  the 
aqueduct  of  the  vestibule ; q,  Osseous  part  of  the  spiral 
lamina , seen  from  the  surface  which  corresponds  to 
the  vestibular  scala  ; r,  r,  Space  which  is  occupied  by 
the  membraneous  part  of  the  spiral  lamina ; s , Ha- 
mulus or  hook  in  which  the  bony  spiral  lamina  ends  ; 
t,  Helicoircma  ; n,  Substance  of  the  petrous  bone  be- 
tween the  first  turns  of  the  cochlea  ; v,  Orifice  of  the 
aqueducttis  cochlece. 

The  cavities  of  the  osseous  labyrinth  just 
described,  are  lined  by  a delicate  membrane 
of  a serous  or  fibro-serous  nature,  which  must 
not  be  confounded  with  the  membranous  labyrinth. 
vor,.  u. 


From  the  part  of  this  membrane  which 
lines  the  tympanic  scala  of  the  cochlea,  the 
inner  layer  of  the  membrane  of  the  fenestra 
rotunda  is  derived.  The  lining  of  the  tym- 
panic scala  and  that  of  the  vestibular  scala, 
applying  themselves  against  each  other  at  the 
free  margin  of  the  bony  portion  of  the  spiral 
lamina,  complete  the  spiral  septum  of  the 
cochlea.  The  part  of  the  membrane  lining 
the  vestibule,  is,  on  the  one  hand,  continuous 
with  that  of  the  vestibular  scala  of  the  cochlea, 
and,  on  the  other,  with  that  of  the  semicircu- 
lar canals,  and  gives  an  investment  to  the  base 
of  the  stapes  and  the  ligament  which,  toge- 
ther with  it,  closes  the  fenestra  ovalis.  Lastly, 
the  same  membrane  lines  the  aqueducts. 

Under  the  osseous  scale,  on  the  surface  of 
the  petrous  bone,  where  the  aqueduct  of  the 
vestibule  ends,  there  is  a small  triangular 
pouch  produced  by  a separation  of  the  dura 
mater  into  two  layers.  Into  this  pouch  the 
lining  membrane  of  the  aqueduct  enters,  and 
ends  in  a cul-de-sac.  The  pouch  is  called  by 
Cotugno  the  membranous  cavity  of  the  aqueduct. 
The  aqueduct  of  the  cochlea  ends  in  a similar 
manner. 

A point  in  the  anatomy  of  the  cochlea 
worthy  of  notice  is  the  opening,  called  heli- 
cotrema,  by  which  alone  the  two  scalae  com- 
municate in  the  recent  state,  and  by  which 
the  lining  membrane  of  the  tympanic  scala  is 
continuous  with  that  of  the  vestibular  scala  : 
it  is  situated  at  the  summit  of  the  cochlea, 
and  is  formed  by  the  spiral  lamina  ceasing  at 
its  termination  to  be  connected  with  the  axis. 
The  circumference  of  it  is  formed,  two-thirds 
by  the  free  concave  margin  of  the  hook-like 
termination  of  the  bony  spiral  lamina,  the  rest 
by  the  membranous  zone  of  the  spiral  lamina. 

Of  the  two  scalae  of  the  cochlea  one,  scala 
tympani,  communicates  with  the  cavity  of  the 
tympanum  through  the  medium  of  the  fenes- 
tra rotunda  and  its  membrane ; the  other 
scala  vestibuli,  opens  by  an  oval  orifice  freely 
into  the  vestibule,  and  it  is  only  by  means  of 
the  communication  that  the  tj'mpanic  scala 
has,  with  the  vestibular  scala,  through  the 
helicotrema,  that,  in  the  recent  state,  the  for- 
mer communicates  with  the  rest  of  the  laby- 
rinthic cavity. 

The  cavities  of  the  osseous  labyrinth  con- 
tain a liquid,  the  secretion,  probably  of  their 
thin  lining  membrane  just  described.  They 
contain  no  air,  as  was  formerly  supposed. 
The  liquid  called  perilymph  must  not  be  con- 
founded with  another  which  is  contained  in 
the  interior  of  the  membranous  labyrinth,  and 
called  endolymph.  The  perilymph  occupies, 
in  the  vestibule  and  semicircular  canals,  all 
the  space  not  taken  up  by  the  membranous 
labyrinth.  The  cochlea  contains  nothing  but 
it,  and  as  all  the  cavities  of  the  osseous  laby- 
rinth communicate,  it  is  the  same  humour  in 
each. 

The  membranous  labyrinth  is  an  extremely 
delicate  and  complicated  membrano-nervons 
apparatus,  contained  in  the  labyrinthic  cavity. 
It  docs  not  extend  into  all  the  compartments 
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of  the  osseous  labyrinth,  but  occupies  only  the 
vestibule  and  semicircular  canals.  The  coch- 
lea, which  belongs  exclusively  to  the  system 
of  the  osseous  labyrinth,  contains  nothing  of 
the  membranous  labyrinth.  The  lining  vas- 
cular membrane  of  the  cochlea  is  the  same  as 
the  lining  pellicle  of  the  rest  of  the  laby- 
rinthic  cavity,  but  has  nothing  in  common 
with  the  membranous  labyrinth. 

Much  smaller  than  the  cavities  which  con- 
tain it,  the  membranous  labyrinth  is  suspend- 
ed as  it  were  in  the  perilymph.  It  does  not 
appear  to  adhere  to  the  walls  of  the  laby- 
rinthic  cavity,  except  at  the  points  where  it 
receives  nervous  filaments  and  blood-vessels. 

The  component  parts  of  the  membranous 
labyrinth  are,  1,  the  common  sinus  and  sac- 
cule ; 2,  the  membranous  ampullae  and  semi- 
circular tubes.  All  these  constitute  but  one 
apparatus,  which  is  the  counterpart  of  the 
vestibule,  ampullary  sinuses,  and  semicircular 
canals  of  the  osseous  labyrinth  ; the  semicir- 
cular tubes  opening  into  the  ampullae  and  com- 
mon sinus  in  the  same  way  that  the  semicir- 
cular canals  open  into  the  ampullary  sinuses 
and  the  vestibule. 

Towards  the  outer  wall  of  the  vestibule, 
the  membranous  labyrinth  is  nowhere  in  con- 
tact with  the  base  of  the  stapes,  the  perilymph 
intervening.  This  circumstance  shows  that 
it  is  by  the  intermedium  of  the  perilymph 
only,  that  the  movement  of  the  stapes  can 
have  any  impression  on  the  membranous 
labyrinth. 


Fig.  200. 


Fig.  200.  A magnified  representation  of  the  left  osseous 
labyrinth  laid  open , to  show  the  membranous  laby- 
rinth in  its  situation. — ( From  Breschet.)  a.  Mem- 
branous ampulla  of  the  ampullary  sinus  of  the 
anterior  semicircular  canal ; b,  Membranous  am- 
pulla of  the  ampullary  sinus  of  the  external  semicir- 
cular canal ; c,  Membranous  ampulla  of  the  ampul- 


lary sinus  of  the  posterior  semicircular  canal ; d. 
Anterior  membranous  semicircular  tube ; e,  External 
membranous  semicircular  tube ; f Posterior  mem- 
branous semicircular  tube  ; g,  Common  membranous 
tube  resulting  from  the  junction  of  the  tubes  d and  f ; 
h , The  place  where  tlte  external  membranous  semi- 
circular tube  opens  into  the  common  sinus ; i i,  Com- 
mon sinus  filling  a great  part  of  the  vestibule  ; k,  A 
small  mass  of  calcareous  powder  shining  through  its 
walls  ; 1 1 , Saccule,  also  containing,  m,  another  mass 
of  calcareous  powder ; n,  A nervous  fasciculus,  fur- 
nishing ; o,  a branch  to  the  anterior  membranous 
ampulla ; p.  Another  to  the  ampulla  of  the  external 
tube,  and  </,  a third  to  the  common  sinus ; r.  Nerve 
to  the  saccule  : another , not  lettered , is  seen  going  to 
the  ampulla  of  the  posterior  membranous  semicircular 
tube  ; ss.  Spiral  lamina;  s,  The  hook-like  termination 
of  the  spiral  lamina  or  hamulus ; t,  Commencement  of 
the  scala  tympani  near  the  fenestra  rotunda,  which  is 
here  no  longer  seen  ; u,  Commencement  of  the  scala 
vcstilmli ; x.  Extremity  of  the  axis  around  which  the 
termination  of  the  spiral  lamina  turns  ; yy,  A bristle 
engaged  in  the  helicotrema ; z.  Place  where  the  sum- 
mit of  the  axis  is  continued  into  the  wall  of  the  osseous 
labyrinth ; w w w.  Membranous  portion  of  the 
spiral  lamina,  particularly  broad  in  the  last  turn 
( lettered  u u u,  in  the  figure,  instead  of  w w w ) ; 
*****  Spaces  between  the  walls  of  the  labyrinthic 
cavity  and  membranous  labyrinth,  occupied  by  the 
perilymph. 

The  membranous  labyrinth  is  composed  of 
a firm  transparent  membranous  coat,  within 
which  is  a nervous  expansion,  and  outside 
which  is  a cellulo-vascular  layer,  in  some 
places,  especially  on  the  ampullae,  tinged  of  a 
brown  colour.  The  membranous  labyrinth 
contains  a limpid  humour,  the  endolymph  ; 
and  besides  this  there  is  in  the  common  sinus 
and  saccule,  small  masses  of  calcareous  powder 
in  contact  with  the  nervous  expansion.  These 
calcareous  masses,  called  otoconies,  are  analo- 
gous to  the  so-called  bones  in  the  ears  of 
osseous  fishes. 

Auditory  or  acoustic  nerve. — From  its  origin 
to  about  where  it  enters  the  internal  auditory 
meatus,  this  nerve  presents  most  distinctly,' 
the  delicate-walled  tubular  structure  of  brain 
substance.  Within  the  meatus  it  assumes 
more  the  structure  of  cerebro-spinal  nerves. 
The  auditory  nerve  divides  into  two  branches, 
an  anterior  or  cochlear,  and  a posterior  or 
vestibular  branch,  which  externally  remain 
bound  together  as  far  as  the  bottom  of  the 
meatus. 

The  cochlear  nerve.  Dr.  Pappenheim  re- 
marks, is  completely  covered  above  by  a broad 
reddish  grey  layer,  consisting  of  ganglionic 
globules.  The  vestibular  presents,  especially 
posteriorly  and  externally  a reddish  substance 
which  is  ganglionic. 

The  anterior  branch  or  cochlear  nerve  is 
something  like  aflat  tape  rolled  on  itself  long- 
ways. It  proceeds  forwards  to  the  depression 
at  the  bottom  of  the  internal  auditory  meatus, 
corresponding  to  the  base  of  the  axis.  Here 
it  resolves  itself  into  a number  of  fine  fila- 
ments, which  enter  the  apertures  in  the  spiral 
tract  of  holes.  Traversing  the  small  bony 
canals  leading  from  these  apertures  into  the 
substance  of  the  axis,  they  enter  the  bony 
spiral  lamina  according  as  their  turn  comes, 
by  bending  nearly  at  a right  angle,  and  spread 
out  upon  it.  The  first  filaments  given  off  are 
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the  largest ; the  rest  gradually  diminish  in 
size. 

The  posterior  branch  or  vestibular  nerve, 
which  presents  a small  gangliform  enlarge- 
ment, divides  into  three  branches,  the  fila- 
ments of  which  penetrate  the  vestibule  by  the 
small  canals,  occurring  in  three  groups  in  its 
inner  wall,  and  are  distributed  to  the  common 
sinus,  saccule,  and  ampullae. 

The  nervous  filaments  distributed  to  the 
cochlea,  terminate  in  papillae  on  the  spiral 
lamina.  The  parts  of  the  vestibular  nerve 
which  belong  to  the  common  sinus  and  sac- 
cule expand  in  a fan-like  manner  on  these  bo- 
dies, and  having  penetrated  their  walls  in  very 
fine  filaments,  terminate  in  the  nervous  ex- 
pansions on  their  inner  surface. 

The  nerves  of  the  ampullae  having  divided 
in  a fork-like  manner,  embrace  the  outer  sur- 
face, and  then  send  their  filaments  into  the 
interior  of  these  dilatations. 

In  the  distribution  and  termination  of  the 
nerves  of  the  cochlea  and  vestibule,  there  is 
this  striking  difference  : the  nerve  of  the 
cochlea  is  expanded  outside  the  vascular  lining 
membrane  of  the  labyrinthic  cavity.  The 
membranous  labyrinth  being  situated  inside 
the  vascular  lining  pellicle  of  the  labyrinthic 
cavity,  of  course  the  vestibular  nerve  pierces 
that  pellicle  to  arrive  at  the  membranous 
labyrinth. 

Fig.  201. 

Fig.  201  represents  the  membranous 
labyrinth  isolated , and  the  entrance 
of  the  nerves  into  tlus  common  sinus 
and  ampullae. 

Blood-vessels  of  the  labyrinth. — The  princi- 
pal artery  of  the  labyrinth,  arteria  auditiva 
interior,  is  a branch  of  the  basilar.  It  enters 
the  internal  auditory  meatus  along  with  the 
nerve  of  the  seventh  pair,  and  at  the  bottom 
of  it  divides  into  two  branches,  the  cochlear 
and  vestibular  arteries,  which  enter  the  laby- 
rinth with  the  corresponding  nervous  fila- 
ments. 

The  stylo-mastoid  artery,  a branch  of  the 
posterior  auricular,  sends  a twig  to  the  exter- 
nal semicircular  canal.  The  occipital  artery 
also  frequently  sends  twigs  to  the  labyrinth. 

Not  much  is  known  of  the  veins  of  the 
labyrinth.  The  internal  auditory  artery  is 
accompanied  by  a corresponding  vein  which 
carries  away  the  blood  from  the  labyrinth,  and 
empties  it  into  the  superior  petrosal  sinus. 
Of  the  veins  of  the  cochlea,  some,  according 
to  Breschet,  accompany  the  arteries,  others 
enter  a sinus  lodged  in  the  substance  of  the 
outer  margin  of  the  spiral  lamina.  Near  the 
base  of  the  cochlea  this  sinus  communicates 
with  the  veins  of  the  vestibule. 

Nothing  is  known  of  the  absorbents  of  the 
labyrinth. 

(b~)  Physiology  of  the  labyrinth. 
Comparative  anatomy  and  experiment  com- 
bine to  prove  that  the  membranous  labyrinth 
is  alone  the  essential  part  of  the  organ  of 
hearing  ; but,  for  the  perfect  performance  of 


the  function,  the  other  parts  of  the  ear  are 
indispensable  accessories.  Filled  with  endo- 
lymph,  the  membranous  labyrinth  receives 
from  the  perilymph  which  surrounds  it,  the 
sonorous  undulations  communicated  from  the 
tympanum  through  the  fenestrae  of  the  osseous 
labyrinth.  The  concretions  called  otoconies, 
which  it  contains,  are  supposed  to  impart  to 
the  nervous  expansions  in  its  interior  vibra- 
tory impulses  of  greater  intensity  than  a sim- 
ple liquid  like  the  endolymph  is  calculated 
to  do. 

Of  the  particular  use  of  certain  parts  of  the 
labyrinth,  such  as  the  semicircular  tubes,  no- 
thing certain  is  known.  As  to  the  cochlea,  it 
being  a part  merely  of  the  system  of  the  osseous 
labyrinth,  which,  in  the  lower  animals  tends 
to  disappear,  its  function  can  only  be  of  a 
secondary  nature.  Though  richly  supplied 
with  nerves,  these  nerves  are  not  distributed 
in  the  same  stratum  of  the  body  as  the  vesti- 
bular nerve  or  the  optic.  For  these  reasons 
I am  inclined  to  believe  the  function  of  the 
cochlear  nerve  different  from  that  of  the  ves- 
tibular ; but  what  its  function  may  be  I am 
not  prepared  to  say. 

The  power  of  estimating  the  distance  and 
direction  of  sound  has  been  attributed  to  cer- 
tain parts  of  the  ear,  but  it  is  the  mind  alone 
which  possesses  this  faculty.  According  to 
the  strength  of  the  impression  on  the  nervous 
expansion  of  the  membranous  labyrinth,  and 
according  to  the  manner  in  which  it  was  ne- 
cessary to  turn  the  head  in  order  to  perceive 
the  sound  most  distinctly,  so  does  the  mind, 
assisted  by  past  experience,  judge  of  the  dis- 
tance and  direction  of  the  sound.  Ventrilo- 
quism, by  imitating  the  peculiarities  which 
characterize  sound,  issuing  from  this  or  that 
direction  or  place,  and  at  this  or  that  distance, 
produces  its  illusive  effects. 

(c)  Exploration  of  the  labyrinth. 

We  have  no  means  of  physically  exploring 
the  labyrinth.  The  only  way  of  making  an 
approach  to  a diagnosis  of  its  diseases  is  by 
first  exploring  the  other  parts  of  the  ear,  and 
ascertaining  that  there  exists  no  lesion  of 
them  to  explain  the  subjective  symptoms  of 
the  case.  Having  thus,  per  exclusionem, 
brought  home  these  symptoms  to  the  laby- 
rinth, it  remains  to  determine  what  part  of 
this  is  the  seat  of  disease.  But  such  accuracy 
as  is  here  hinted  at  is  as  yet  very  far  from 
being  attained. 

((/)  Diseases  of  the  labyrinth. 

We  have  seen  that  the  osseous  labyrinth 
and  fenestrae  are  readily  involved  in  the  dis- 
eases of  the  tympanum.  The  membranous 
labyrinth  and  humours  must  suffer  more  or 
less  in  such  cases  ; but  appearances,  confined 
to  the  labyrinthic  cavity  and  its  contents, 
which  have  been  occasionally  observed  on 
dissection,  such  as  vascularity  of  the  mem- 
branes in  the  labyrinth,  the  presence  of  mat- 
ter, and  the  humours  changed  in  quantity  and 
consistence,  would  seem  to  indicate  that  in- 
ternal inflammation  of  the  labyrinth  may  take 
E 2 
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place  in  an  independent  manner  ; an  occur- 
rence very  likely,  when  it  is  remembered,  that 
in  the  labyrinth  there  are  parts  in  all  respects 
comparable  to  those  of  the  eye-ball.  Out- 
side the  labyrinth,  the  auditory  nerves  have 
been  found  the  seat  of  structural  changes, 
such  as  softening,  atrophy,  morbid  growths, 
&c.,  or  they  have  been  compressed  by  or  im- 
plicated in  various  morbid  formations  of  the 
brain,  its  membranes,  or  the  bones  of  the  skull. 

Irritation  or  excitement  of  the  auditory 
nerves  from  other  causes  than  sonorous  im- 
pulses, gives  rise  to  sounds,  such  as  ringing  or 
buzzing  in  the  ear  ; but  such  purely  subjective 
sounds  are  to  be  distinguished,  as  Muller  re- 
marks, from  those  sounds  which  are  owing  to 
sonorous  vibrations  excited  in  some  part  of 
the  auditory  apparatus,  by  yawning  or  blowing 
the  nose,  by  the  pulsation  of  the  vessels  in  or 
about  the  ear,  &c. 

Excessive  sensibility  to  sound  (ht/percusis), 
is  to  the  ear  what  photophobia  is  to  the  eye. 
Various  degrees  of  diminished  hearing  have 
been  distinguished  under  the  following  names. 
Cophosis,  or  total  deafness  ; Baryecoia,  Dy- 
secoi a,  or  dulness  of  hearing;  Paracusis,  or 
confused  hearing. 

Nervous  deafness. 

Under  this  name  has  been  comprehended 
all  cases  of  deafness,  as  a cause  of  which  some 
lesion  of  those  parts  of  the  ear  accessible 
to  our  observation,  could  not  be  detected. 
But  many  of  the  cases  thus  named,  I have 
already  expressed  my  belief,  are  not  cases  of 
disease  of  the  auditory  nervous  apparatus, 
but  belong  to  the  class  of  cases  above  de- 
scribed under  the  head  of  chronic  inflamma- 
tion and  thickening  of  the  lining  membrane  of 
the  tympanic  cavity.  Others,  1 have  no 
doubt,  are  cases  of  disease  of  the  auditory 
nervous  apparatus,  congestion  or  inflammation 
merely,  or  actual  organic  change,  such  as  is 
mentioned  above1. 

The  following  is  a sketch  of  “ nervous  deaf- 
ness,” as  commonly  drawn  by  authors  : 

Two  forms  of  the  affection  are  commonly 
described  ; the  one  attended  by  erethism,  the 
other  with  torpor.  Noises  in  the  ear,  Kramer 
considers  the  distinguishing  characteristic  of 
the  former,  and  their  absence  that  of  the  latter. 

Eritliitic  nervous  deafness. — Diminution  of 
hearing,  usually  in  one  ear  only  at  first.  By 
and  by  the  other  ear  becomes  affected,  and 
sooner  or  later,  noises  set  in,  and  that  always 
to  a greater  degree  in  the  ear  first  attacked. 
The  sounds  at  first  are  grave  and  murmuring, 
( susurrus ,)  and  as  the  disease  advances,  be- 
come shrill  and  tinkling  (tinnitus').  Not  un- 
frequently  the  patient  is  unable  to  refer  the 
noises  to  any  particular  seat,  whether  in  the 
ears  or  in  the  head,  or  whether  in  one  or 
other  ear. 

Bad  weather,  and  any  excitement  of  mind 
or  body,  together  with  depressing  passions, 

1 The  deafness  which  attends  evident  disease  of  the 
hrain  is  not  taken  into  account  here,  as  it  forms  but  a 
secondary  consideration  in  the  case. 


and  whatever  tends  to  sink  the  powers  of  the 
body,  augment  the  sounds  and  dulness  of 
hearing,  whilst  mild  dry  weather  and  serenity 
of  mind  and  ease  of  body  alleviate  them. 
When  very  slight,  the  sounds  are  not  per- 
ceived in  the  midst  of  bustle. 

Torpid  nervous  deafness. — In  this  case  the 
torpor  may  have  existed  from  the  first,  or  suc- 
ceeded to  the  crithitic  state.  The  complaint 
is  characterised  simply  by  the  hearing  be- 
coming worse  and  worse. 

Although  noises  in  the  ear  have  been  here 
mentioned  as  a diagnostical  symptom,  it  is  to 
be  remembered  that  they  are  by  no  means 
characteristic  of  nervous  deafness  alone,  for 
they  accompany  many  other  diseases  of  the 
ear,  and  that  often  in  a very  variable  manner. 
Noises  in  the  ear,  though  sometimes  the  most 
distressing  symptom,  cannot  be  looked  on  as  a 
disease  of  itself. 

Persons  affected  with  nervous  deafness 
often  hear  better  during  the  prevalence  of  a 
monotonous  sound,  such  as  the  rattling  of  a 
carriage,  the  ringing  of  bells,  or  the  beating 
of  a drum,  whilst  a healthy  ear  is  deafened  by 
the  noise. 

On  examination,  the  secretion  of  ear-wax  is 
generally,  though  not  always  found  diminish- 
ed or  suppressed.  In  the  latter  case  the  au- 
ditory passage  is  quite  dry,  and  covered  often 
with  a powdery  desquamation  of  the  cuticle. 
The  membrana  tympani  is  almost  always  white, 
like  paper,  and  opaque.  There  is  sometimes 
a troublesome  itching  in  the  ear.  Frequently 
the  skin  of  the  auditory  passage,  the  auricle, 
and  even  the  adjacent  parts,  are  benumbed  or 
insensible.  The  state  of  parts  just  described, 
Itard  considered  the  most  certain  signs  of 
nervous  deafness. 

According  to  Kramer,  the  Eustachian  tubes 
are  in  general  free,  and  the  air-douche  pene- 
trates without  any  difficulty  to  the  cavity  of 
the  tympanum.  After  this  operation  has  been 
undergone,  the  patient  remarks,  and  this 
Kramer  considers  a positive  symptom  of  ner- 
vous deafness,  that  the  dulness,  as  well  as  the 
noises  in  the  ear  is  aggravated,  although  only 
for  an  hour,  or  perhaps  less.  The  head  be- 
comes confused  and  the  ear  as  if  plugged  up. 
This  injurious  action  of  the  air-douche  is  more 
marked  in  the  erethitic  form  than  in  the  tor- 
pid, although  it  is  not  wanting  in  the  latter. 

Sometimes,  but  very  rarely,  the  progress  of 
the  deafness  becomes  arrested.  In  general, 
however,  the  complaint  goes  on  increasing 
until  it  becomes  so  great  that  sounds  are 
heard  only  when  distinctly  emitted  close  to 
the  ear,  and  especially  directed  towards  the 
auricle.  In  general  the  deafness  stops  here. 
It  is  only  occasionally  we  meet  with  persons 
utterly  deaf. 

The  diminution  of  hearing  may  be  already 
very  considerable  before  the  patient’s  atten- 
tion is  drawn  to  his  complaint.  Sometimes 
the  ticking  of  a watch,  which  may  be  heard  by 
a sound  ear  at  the  distance  of  thirty  feet,  is 
not  heard  at  a greater  distance  than  one  foot : 
often  not  more  than  an  inch  or  two. 
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Causes. — Frequently  this  disease  conies  on 
without  being  traceable  to  any  particular 
cause. 

Among  the  predisposing  causes,  prolonged 
disorders  of  the  digestive  organs,  old  age,  and 
hereditary  tendency  are  particularly  marked. 

Cold  is  frequently  mentioned  by  the  patient 
as  that  which  first  brought  it  on.  All  debili- 
tating influences,  whether  acting  on  the  mind 
or  body,  act  powerfully  in  producing  it  : con- 
cussions of  the  head  also,  severe  blows  on  the 
ear,  very  loud  noises,  &c. 

The  prognosis  in  nervous  deafness  is  gene- 
rally admitted  to  be  unfavourable.  From  the 
results  of  his  mode  of  treatment,  immediately 
to  be  mentioned,  Kramer  has  considered  him- 
self justified  in  laying  down  the  following  : — 
The  prognosis  in  this  complaint  depends  very 
much  on  circumstances,  such  as  the  age  of 
the  patient,  previous  treatment,  the  present 
amount  of  hearing.  When  the  ticking  of  a 
w’atch  held  close  to  the  ear  or  on  the  teeth  of 
the  lower  jaw,  can  scarcely  be  heard  at  all,  there 
is  very  little  hope.  The  most  favourable  age 
for  the  treatment  is  under  twenty.  The  pro- 
gnosis in  the  erethitic  form  is  much  less  fa- 
vourable than  in  the  torpid. 

Treatment. — All  kinds  of  treatment  have 
been  adopted  in  cases  considered  nervous 
deafness,  but  too  often  only  to  the  detriment 
of  the  health  of  the  patient,  and  if  with  no 
direct  injury  to  the  ear,  certainly  with  no 
benefit. 

Itard  recommends  the  application  of  the 
moxa  behind  the  condyle  of  the  jaw,  and  ethe- 
real vapours  sent  into  the  meatus,  and  into 
the  tympanum  through  the  Eustachian  tube. 
Internally  the  use  of  arnica  and  iron. 

Kramer  has  adopted  and  carried  out  more 
extensively  Itard’s  plan  of  treatment  by  in- 
jecting ethereal  vapours  into  the  tympanum  ; 
and  trusts  entirely  to  this  local  treatment, 
though  he  does  not  neglect  directing  atten- 
tion to  the  constitution.  In  regard  to  the  na- 
ture of  the  cases  benefited  by  the  injection  of 
ethereal  vapour  into  the  tympanum,  I would 
refer  to  the  observations  at  p.  30. 

Could  a correct  diagnosis  of  the  nature  of 
a case  of  deafness  be  made,  and  were  it  ascer- 
tained that  the  auditory  nervous  apparatus  was 
the  part  affected,  the  treatment  would  require 
to  be  conducted  on  the  same  principles  as 
those  which  regulate  the  treatment  of  amau- 
rosis. 

Cancer  involving  the  internal  ear. 

In  a preceding  part  of  this  article  it  was 
remarked  that  cancerous  tumours,  involving 
the  internal  ear  or  neighbouring  parts,  may 
make  their  appearance  externally  in  the  form 
of  a fungus  in  the  auditory  passage.  The 
fungi  of  the  dura  mater,  for  instance,  which 
so  readily  destroy  the  bones  and  make  their 
way  into  all  their  openings,  sometimes  get 
into  the  tympanum,  and  from  thence  appear 
at  the  auditory  passage.  As  the  distinction 
of  such  cancerous  excrescences  in  the  auditory 
passage  from  common  polypus,  is  the  principal 


point  which  concerns  us  here,  the  following 
cases  are  given  in  illustration  of  the  diagnosis. 

The  greater  rapidity  of  growth  and  ten- 
dency to  hemorrhage,  would  distinguish  an 
encephaloid  growth  in  the  auditory  passage 
from  common  polypus,  supposing  the  former 
had  not  already  presented  itself  in  the  form  of 
a swelling  around  the  ear. 

In  a case  of  medullary  tumour  of  the  in- 
ternal ear,  described  by  Mr.  Travers,  the 
sufferings  of  the  patient  were  severe  from  the 
confinement  of  its  situation  and  the  displace- 
ment of  parts  ; and  the  deformity  was  exces- 
sive. Externally,  the  tumour  extended  from 
the  temporal  fossa  to  the  angle  of  the  lower 
jaw,  and  internally  to  the  posterior  nares  and 
fauces.  The  mastoid  cells  were  apparently 
not  invaded  by  the  tumour.  The  jaw' became 
locked,  and  a bleeding  fungus  filled  the  meatus 
auditorius  externus.  The  same  side  of  the 
head  and  face  and  the  muscles  of  deglutition 
were  paralysed.  To  this  coma  succeeded. 
The  patient  was  nourished  with  great  diffi- 
culty, and  his  death  was  accelerated  by  inani- 
tion. A post-mortem  examination  was,  to 
Mr.  Travers’s  great  disappointment,  refused. 

A case  of  fungus  hsematodes  involving  the 
ear,  is  described  by  Mr.  Wishart  in  the  Edin- 
burgh Medical  and  Surgical  Journal '.  The 
patient,  a child  three  years  old,  about  nine 
weeks  before  being  first  seen  by  Mr.  Wishart, 
began,  without  any  apparent  cause,  to  com- 
plain of  a severe  pain  in  the  right  ear,  from 
the  external  meatus  of  which  a thin  fetid  fluid 
was  discharged,  at  times  slightly  tinged  with 
blood.  About  a fortnight  afterwards  a poly- 
pous tumour  was  perceived  filling  up  the 
meatus  externus.  About  a fortnight  after  the 
appearance  of  this  growth,  a general  swelling 
was  observed  around  the  ear  ; and  behind  it 
a small  livid  spot  about  the  size  of  a shilling. 

About  this  time  i.  e.  a month  from  his  first 
being  observed  to  complain,  a small  hard,  but 
not  painful  lump  w'as  felt  over  the  zygoma. 
The  swelling  now  increased  rapidly  in  size, 
and  extended  chiefly  backwards  and  down- 
wards along  the  side  of  the  neck.  The  auricle 
continued  to  be  pushed  outwards,  and  formed 
the  apex  of  the  tumour.  Three  weeks  after 
its  appearance,  the  livid  spot  above-mentioned 
ulcerated,  and  a fungus  grew  from  it,  which 
frequently  sloughed  off,  but  was  quickly  rege- 
nerated, and  discharged  a large  quantity  of 
fetid  bloody  matter ; and  frequently  haemor- 
rhage to  the  extent  of  an  ounce  or  two 
occurred. 

The  ulceration  and  size  of  the  fungus  kept 
pace  with  the  increase  of  the  size  of  the  tu- 
mour. About  three  weeks  before  the  child’s 
death,  he  was  attacked  by  diarrhoea,  and  du- 
ring that  time  the  tumour  increased  very  ra- 
pidly, and  its  substance  became  much  softer. 
The  ulcerated  fungus  discharged  large  sloughs, 
attended  with  more  alarming  haemorrhage  ; a 
larger  fungus  protruded  from  the  external 
meatus  of  the  ear.  Death  took  place  exactly 

1 Vol.  vii.  1811,  2nd  edition,  1814,  p.  48. 
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fifteen  weeks  and  four  days  after  the  first  ap- 
pearance of  the  disease. 

Dissection. — On  examining'  the  cranium  af- 
ter the  separation  of  the  morbid  mass,  an  aper- 
ture was  observed  in  the  squamous  portion 
of  the  temporal  bone.  After  sawing  off  the 
upper  part  of  the  cranium,  a small  part  of  the 
tumour  was  found  to  have  passed  inwards 
through  the  aperture  in  the  temporal  bone, 
and  formed  a depression  on  the  middle  lobe 
of  the  brain,  about  half  an  inch  in  depth. 
This  portion  of  the  tumour  was  as  large  as  a 
small  egg,  of  a round  shape,  connected  to  the 
large  external  tumour  by  a narrow  neck,  but 
did  not  adhere  to  the  brain  ; the  dura  mater 
was  destroyed  at  the  part  where  the  depres- 
sion was  formed.  The  brain  was  in  other 
respects  sound. 

On  comparing  a slice  of  the  brain  with  a 
slice  of  the  tumour,  the  appearance  was  very 
similar ; the  only  difference  being  that  the 
texture  of  the  tumour  was  firmer  than  that  of 
the  brain.  On  dividing  the  small  internal  tu- 
mour, it  was  found  to  be  formed  of  the  same 
medullary  looking  substance.  On  dividing 
the  tentorium  cerebelli,  a white  spot  about  the 
size  of  a sixpence  was  observed  on  the  cere- 
bellum. This  appearance  was  caused  by  ano- 
ther small  irregular-shaped  tumour,  protruding 
from  the  internal  meatus  auditorius ; the 
whole  of  the  petrous  portion  of  the  temporal 
bone  was  destroyed. 

The  following  appears  to  be  a case  similar 
to  the  above,  but  in  a less  advanced  stage. 
It  illustrates  the  origin  of  the  disease  within 
the  cranium. 

Chassaignac 1 relates  a case  observed  by 
Boyer  of  cncephaloid  tumour,  which  was,  in  a 
manner  encased  in  the  right  half  of  the  protu- 
berance, and  had  pressed  upon  almost  all  the 
neighbouring  nerves.  But  the  most  remark- 
able circumstance  was,  that  this  tumour  pene- 
trated into  the  internal  meatus,  and  had  con- 
siderably widened  it,  so  that  both  portions  of 
the  seventh  pair  had  become  atrophic. 

Deaf  dumbness. 

Dumbness  is  a necessary  consequence  of 
deafness  which  has  existed  from  birth,  or 
which  has  supervened  before  the  period  at 
which  children  learn  to  speak. 

Dissection  of  the  ears  of  deaf  and  dumb 
persons  has,  in  some  cases,  disclosed  imperfect 
development  of  the  organ  ; in  other  cases, 
the  ear,  though  apparently  originally  well- 
formed,  had  become  the  seat  of  disease  at  an 
early  period  of  life  ; other  cases  again,  and 
these  are  the  most  numerous,  have  presented 
acquired  morbid  changes  in  addition  to  origi- 
nal imperfections.  In  a few  cases  there  has 
been  no  appreciable  organic  defect,  original 
or  acquired. 

The  following  are  the  principal  morbid 
states  of  the  ear,  congenital  or  acquired,  which 
have  been  observed  in  deaf  and  dumb  persons. 

Tuberculous  depositions,  in  the  tympanum 

1 Archives  generates  de  Medecine,  second  serie, 

tome  vii.  1835,  Avril,  p.  491. 


mastoid  cells  and  cellular  part  of  the  petrous 
bone ; a thickened  and  spongy  state  of  the 
membrane  lining  the  tympanum,  to  such  an 
extent,  Mr.  Cock  has  observed,  as  to  fill  up  and 
thus  obliterate  more  or  less  completely,  the 
cavity  of  the  tympanum,  bury  the  chain  of 
bones,  and  encroach  upon  the  opening  of  the 
Eustachian  tube,  mastoid  cells,  and  fenestra 
rotunda  ; the  membrana  tympani  more  or  less 
destroyed,  cartilaginous,  or  bony  ; the  ossicles 
deformed  and  not  in  connexion. 

The  membrane  of  the  fenestra  rotunda 
thickened  or  ossified,  the  fenestra  itself  very 
small  or  entirely  wanting,  the  promontory 
absent,  and  imperfect  development  of  the 
cochlea. 

Of  all  the  parts  of  the  labyrinth  the  fenes- 
tra ovalis  and  vestibule  have  been  found  least 
frequently  malformed.  The  former,  however, 
has  been  met  with  unusually  small,  or  oblite- 
rated by  having  the  base  of  the  stapes  anky- 
losed  in  it.  The  latter  Schallgruber  found  in 
one  case  more  contracted  than  natural. 

The  semi-circular  canals  are  the  parts  of  the 
labyrinth  which  have  most  frequently  been 
found  defective  in  development  in  the  ears  of 
deaf  and  dumb  persons. 

They  are  sometimes  smaller  and  narrower 
than  usual ; one  or  all  of  them  have  been 
found  wanting,  or  but  partially  present.  In 
the  latter  case,  after  running  a short  way,  they 
have  been  observed  stopping  short  and  termi- 
nating in  a cul-de-sac'. 

The  aqueducts  have  been  found  unusually 
large.  In  the  ears  of  a deaf  and  dumb  man, 
I found  the  tympanic  membranes  gone,  the 
membrane  lining  the  tympanum  thickened, 
spongy,  and  covered  with  puriform  mucus  ; 
the  ossicles  dislocated  and  gibbous. 

The  triangular  pouch  in  the  dura  mater,  in 
which  the  aqueduct  of  the  vestibule  ends  on 
the  surface  of  the  petrous  bone  (p.  49,)  was 
of  unusual  size  in  one  of  the  ears.  It  was 
about  one-third  of  an  inch  long  at  its  sides, 
and  was  distended  by  a clear  liquid.  Every 
time  pressure  was  made  on  the  distended 
pouch,  a fine  jet  of  liquid  issued  through  a 
small  opening  which  had  been  made  in  the 
superior  vertical  semi-circular  canal.  Similar 
cases  have  been  described  by  Mondini,  Dal- 
rymple,  and  others. 

Saissy2,  relates  a case,  communicated  to 
him  by  Montain,  of  total  absence  of  the  laby- 

1 Schallgruber , Einige  Anomalien  im  Bane  dcs 
IJororgans  beim  Mensrhcn,  in  Abhandlungen  imFacbc 
dcr  Gerichtsarzneikunde.  Gratz,  1823.  Murer,  De 
causis  cophoseos  surdo-uatorum.  Haftiias,  1825,  p.  16. 
lit/,  Mucke,  Kurze  Uebersicht  der  gegemvartig  be- 
stehenden  Lehr-  und  Erziehungsanstaltcn  fur  Taub- 
stumme,  u.  s.  w.  Prag,  1827,  p.  19.  Cock , Me- 
dico-Chirurgical  Transactions,  vol.  xix.  London, 
1835,  and  Guy’s  Hospital  Reports,  vol.  iii.  London, 
1838.  Thumam,  Medico-Cnirurgical  Transactions, 
vol.  xix.  London,  1835.  Docliaalek,  In  Mucke' s 
Vortrag  iiber  die  wahrscheinliche  Anzalil  dcr  Taub- 
stummen,  in  Bohmen  u.  s.  w.  Prag,  1836,  &c.,  and 
in  Med.  Jahrb.  der  oesterreich.  Staates,  B.  30. 
ncueste  Folge. 

5 Essai  sur  les  maladies  de  l’oreille  interne,  p.  241. 
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riuth  in  a child  which  died  of  fever  in  the 
Charite  of  Lyons.  The  external  ear  was 
well-formed,  and  the  membrana  tympani  was 
natural  ; the  cavity  of  the  tympanum,  on  the 
contrary,  was  filled  with  a mucous  matter,  and 
there  was  no  trace  of  the  ossicles.  The  Eu- 
stachian tube  presented  nothing  irregular. 
There  was  a total  absence  of  the  essential 
organ  of  hearing  ; viz.  the  vestibule,  cochlea, 
semi-circular  canals,  and  of  both  fenestra;  of 
course. 

The  auditory  nerve  has  been  found  atro- 
phic. Nothing  is  known  from  direct  observa- 
tion of  the  defective  development  of  the 
membranous  labyrinth,  but,  from  what  has 
been  above  related  of  the  irregular  conditions 
of  the  bony  labyrinth  in  deaf  and  dumb  per- 
sons, something  on  the  point  may  be  inferred. 

Treatment. — In  the  treatment  of  the  deaf 
and  dumb,  a distinction  is  to  be  made  betwixt 
the  question  of  eliciting  the  power  of  hearing, 
and  that  of  teaching  the  deaf  and  dumb  to 
speak.  Experience  has  shown  that  the  deaf 
and  dumb  may  be  taught  to  speak,  or  even 
sometimes  to  carry  on  conversation  w'ithout 
the  hearing  being  in  the  slightest  degree  eli- 
cited or  improved.  It  is  by  being  taught  to 
watch  and  imitate  the  motions  of  the  lips,  &c. 
of  their  instructor,  that  deaf  persons  have 
acquired  in  some  degree  the  faculty  of  speech, 
and,  at  the  same  time,  of  distinguishing  the 
words  spoken  by  others. 

In  regard  to  the  possibility  of  giving  hear- 
ing to  the  deaf  and  dumb,  the  cases  published 
by  Deleau  show  that  he  has,  in  certain  in- 
stances, been  successful,  in  rendering  his  pa- 
tients more  sensible  to  the  impression  of 
sounds  ; but  the  improvement  in  hearing  has 
been,  in  general,  neither  great  nor  permanent. 

The  want  of  success  in  giving  hearing  to 
the  deaf  and  dumb  is,  considering  the  defective 
state  of  the  ears  in  most  cases  unveiled  by 
morbid  anatomy,  what  was  to  have  been  ex- 
pected. Even  in  regard  to  those  ears  in  which 
there  may  be  no  appreciable  organic  defect, 
experience  of  the  nearly  complete  incurabi- 
lity of  deafness  in  general,  after  it  has  existed 
long,  forbids  us  to  entertain  a more  favourable 
prognosis. 
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EBURNATION.  Induration  of  bone  or 
cartilage.  See  Bone.  Induration. 

ECCHYMOSIS.  (From  t/cyt/w,  to  pour 
out ; or  from  tie,  out,  and  xvtJ°S>  juice,  or 
humour.)  An  infiltration  of  blood,  whose 
presence  is  indicated  by  a blueish,  livid,  or 
greenish-yellow'  colour  of  the  skin.  Ecchy- 
mosis  differs  from  extravasation  in  this, — that 
the  fluid  is  not  effused  in  masses,  but  is  dis- 
persed in  the  areoles  of  the  cellular  tissue. 

The  ordinary  causes  of  ecchymosis  are 
contusions  from  blows,  pinching,  pressure,  or 
muscular  efforts.  It  may  also  arise  in  weak 
constitutions,  either  from  physical  causes,  or 
from  an  alteration  in  the  qualities  of  the  blood 
itself ; and  in  the  latter  case  it  occurs,  not  by 
rupture  of  the  vessels,  but  as  an  exhalation 
through  their  pores.  This  form  of  ecchy- 
mosis is  observed  in  persons  labouring  under 
low  fever,  or  affected  with  scurvy.  It  is  also 
seen  not  unfrequently  as  a consequence  of 
surgical  operations,  as  after  general  or  local 
bleeding,  the  operation  for  cataract,  lithotomy, 
&c.  Some  modern  pathologists  have  classed 
as  ecchymoses,  those  circumscribed  altera- 
tions, the  consequence  of  phlebitis,  w'hieh 
occur  in  the  substance  of  the  liver,  lungs,  Stc. 
and  which  soften  and  suppurate  so  promptly. 
The  petechial  spots  of  typhus  fever  and 
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sugillation  are  of  the  same  nature  ; the  latter, 
however,  is  employed  more  especially  to  de- 
signate the  bruised  appearances  arising  from 
the  action  of  suction  on  the  surface  of  the 
body,  or  that  of  intrinsic  causes.  In  its  limit- 
ed and  medico-legal  sense,  sugillation  expresses 
the  phenomenon  of  extravasation  in  regard  to 
the  dead  body,  which  ecchymosis  does  in  re- 
gard to  the  living. 

Of  itself,  the  ordinary  ecchymosis  demands 
but  little  interference  from  the  surgeon.  Under 
the  influence  of  external  applications,  such  as 
vinegar  and  water,  camphorated  spirit,  liquor 
ammoniae  acetatis,  the  lotion  of  muriate  of 
ammonia,  &c.,  or  simply  by  compression  alone, 
it  is  soon  dispersed  ; the  progress  of  removal 
by  absorption  of  the  effused  fluid  being  indi- 
cated by  the  change  of  colour  of  this  part, 
from  black,  blue,  or  livid,  to  brown  yellow, 
and  pale  yellow.  But  when  it  occurs  as  a 
consequence  of  some  internal  malady,  its  dis- 
persion must  depend  on  the  successful  treat- 
ment of  the  primary  affection. 

ECCOPEUS.  An  ancient  instrument  used 
in  trephining. 

ECTHYMA.  The  term  ik dvfia  was  used 
by  the  Greeks  almost  indifferently  with  tSav- 
Orifia  to  signify  an  eruption  in  a general  sense  ; 
but  by  Ecthyma  we  now  understand  an  erup- 
tion of  pustules,  usually  distinct  from  each 
other,  raised  on  a hard  circular  base,  which 
enlarge  successively,  and  become  inflamed  at 
the  base,  while  pus  forms  in  the  apex.  They 
then  break,  the  pus  escapes,  and  afterwards 
a sanious  fluid  exudes,  which  concretes  into 
hard  dark  brown  scabs. 

The  several  varieties  of  this  disease  always 
appear  under  circumstances  which  have  debi- 
litated the  patient,  intemperance,  or  the 
action  of  the  poison  of  syphilis.  In  the  com- 
mon varieties,  good  diet,  cleanliness,  mild 
laxatives,  cinchona  and  chalybeates,  with  the 
occasional  use  of  the  warm  bath,  will  suffice 
to  complete  the  cure ; the  syphilitic  form 
must  be  treated  in  relation  with  the  cause 
producing  it. 

ECTOPIA  (from  tic,  oat,  and  tottoq,  place). 
An  abnormal  state  of  the  topical  relations 
either  of  any  part  of  the  frame  to  others,  or 
of  the  component  divisions  of  any  part  to  each 
other.  Thus  defined,  ectopia  includes  con- 
genital malpositions  and  acquired  misplace- 
ments. The  former  belong  to  the  subject  of 
Teratology,  and  will  not  be  further  referred 
to  in  the  present  article  ; the  latter  comprise 
some  of  the  most  important  conditions  which 
it  is  the  province  of  surgery  to  remove  or  to 
relieve.  It  is  not,  however,  intended  in  this 
place  to  enter  practically  into  the  considera- 
tion of  acquired  ectopiae  ; but  simply  to  pre- 
sent a classification  of  these — a definition, 
with  illustrations  of  each  species — and  a few 
remarks  upon  their  general  characters,  their 
etiology,  and  their  effects,  immediate  and  re- 


mote. The  reader  will  thus  be  furnished  with 
a general  introduction  to  the  articles  devoted 
to  the  particular  description  of  these  lesions. 

From  the  definition,  it  appears  that  dis- 
placement may  affect  either  a part  only,  or 
the  entire  of  any  organ  or  division  of  the 
frame.  The  most  prominent  result  will  be,  in 
the  former  case,  a change  of  attitude,  or  of 
shape ; in  the  latter,  of  situation  : hence  arise 
the  three  natural  classes  of  displacements  ex- 
hibited below.  We  say  the  most  prominent 
result,  because  the  characters  of  one  class  are 
combined  in  certain  ectopiae  with  those  of 
another ; not  to  such  a degree,  however,  as  to 
affect  the  type  of  the  displacement. 

DISPLACEMENTS  CHARACTERISED  BY  A 
CHANGE  OF 

A.  ATTITUDE  (Heteraxia) ». 

I.  Deviation. 

B.  SHAPE  (Heteromorthisms)  s. 

II.  Flexion. 

III.  Kampsis. 

IV.  Change  in  the  mutual  rela- 

tions OF  THE  SURFACES  OF 

HOLLOW  ORGANS. 

V.  Change  in  form  of  the  walls 

OF  CAVITIES. 

C.  SITUATION  (Heterotopia)3. 

VI.  Heterupsia. 

VII.  Proothesis. 

VIII.  Dislocation. 

IX.  Detrusion. 

X.  Translation. 

A.  displacements  characterised  by  a 

CHANGE  OF  ATTITUDE  (HETERAXIA). 

I.  Deviation.  Changes  in  the  attitude 
or  bearing  of  a part  are  conveniently  ex- 
pressed by  the  term  deviation,  which  im- 
plies a variation  of  axis.  In  establishing  its 
varieties,  (as  those  of  every  other  displace- 
ment,) we  suppose  the  body  to  be  in  the 
erect  position,  and  to  present  an  anterior,  a 
posterior,  and  twro  lateral  surfaces,  a superior 
and  an  inferior  termination.  These  varieties 
arise  from  implication  of  the 

a.  vertical  axis. 

b.  antero-posterior  or  transverse  axis. 

a.  Deviation  of  the  vertical  axis  produces 

1.  obliquity. 

2.  version. 

1 . Obliquity  may  be  : 

a.  lateral, 
f}.  anterior, 
y.  posterior. 

The  pregnant  uterus,  for  example,  is  liable 
to  the  two  former  modes  of  displacement.  A 
certain  amount  of  lateral  obliquity  of  the 

1 From  in  pas,  other , and  afcuiv,  an  axis. 

2 From  iTipos,  other , and  pop(pt],form. 

3 From  irtpos,  other , and  tottos,  place. 
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organ,  whereby  the  fundus  is  carried  to  the 
right,  and  the  os  tincae  slightly  but  propor- 
tionally to  the  opposite  side,  is  very  frequent 
during  utero-gestation  *.  Anterior  obliquity, 
when  strongly  marked,  is  a morbid  state  of 
importance,  as  the  fundus  is  then  thrown  so 
much  forwards  as  occasionally  to  interfere 
very  materially  with  the  progress  of  parturi- 
tion. Oblique  inclination  of  the  axis  of  the 
injured  limb  is  among  the  occasional  or  neces- 
sary results  of  luxation  and  fracture.  Devia- 
tions of  the  axes  of  the  teeth  further  illus- 
trate this  displacement1 2. 

2.  Version.  Strictly  speaking,  version  is 
nothing  more  than  extreme  obliquity.  It  is 
of  three  kinds  : 

8.  anteversion. 
f.  retroversion. 

?.  lateriversion. 

In  all  these  displacements,  when  complete, 
the  vertical  is  rendered  the  horizontal  plane 
of  the  implicated  part : they  differ  only  in  re- 
gard of  the  relative  positions  of  the  superior 
and  inferior  portion  of  the  part  displaced ; the 
superior  portion  being  in  the  first  thrown  for- 
wards, in  the  second  backwards,  in  the  third 
to  the  right  or  left,  while  the  inferior  portion 
in  each  instance  assumes  the  converse  posi- 
tion. The  uterus  furnishes  examples  of  all 
three  varieties.  In  anteversion,  the  fundus 
of  the  organ  is  thrown  forwards  towards  the 
pubis,  and  the  os  tincae  raised  proportionally 
upwards  towards  the  promontory  of  the 
sacrum  : the  new  relations  of  the  part  are 
shown  in  fig.  202. 

Fig.  202. 


Fig.  202.  Anteversion  of  the  uterus  in  the  early  period  of 
pregnancy ; Vertical  section  of  the  pelvis  ( after 


1 Under  the  head  of  each  variety  of  ectopia  we  pro- 
pose giving  a sufficient  number  of  examples  to  render 
its  nature  intelligible  : to  enumerate  all  the  displace- 
ments rcferrible  to  each  category  would  be  almost  an 
endless,  and  certainly  a useless  task. 

2 Professor  Velpeau  has  recently  made  the  devia- 

tions of  the  dens  sapiential  the  subject  of  a valuable 
lecture,  published  in  the  Provincial  Med.  and  Surg. 
Journal,  vol.  li.  No.  32.  May,  1841. 


Boivin  and  Dages.)  a,  Right  pubis;  o.  Bladder 
driven  forwards  ; d,  Orifice  of  the  urethra  ; f Sec- 
tion of  the  left  Fallopian  tube  and  ovarian  ligament ; 
g,  Body  of  the  uterus ; h.  Triangular  portion  of  the 
lateral  surface  of  the  uterus  uncovered  with  perito- 
naeum ; i,  Os  uteri ; k.  Vagina. 

The  converse  of  this  state  exists  in  retro- 
version : the  fundus  falls  backwards  and  down- 
wards into  the  hollow  of  the  sacrum,  while 
the  os  tincae  rises  to  the  level  of,  or  higher 
than,  the  os  pubis. 


Fig.  203. 


Fig.  203.  Retroversion  of  the  uterus  in  the  first  periods 
of  pregnancy  ( after  Boivin  and  Dvges. ) a.  Right 
pubis;  b,  Os  uteri ; c,  Orifice  of  urethra  ; d.  Vagina; 
e,  Body  of  the  uterus ; f Bladder  enormously  dis- 
tended ; g,  Rectum  ; i,  Section  of  the  left  Fallopian 
tube  and  ovarian  ligament. 

In  lateriversion  the  antero-posterior  verti- 
cal plane  becomes  horizontal  ; and  the  organ 
occupies  a more  or  less  perfectly  transverse 
position,  its  superior  termination  being  thrown 
either  to  the  right  or  left.  This  is  an  exceed- 
ingly rare  displacement  of  the  uterus  ; a case 
described  by  Ruvsch,  however,  seems  to  show 
the  possibility  of  its  occurrence  *.  The  heart 
furnishes  a better  illustration  of  it ; the  ver- 
tical is  occasionally  rendered  the  transverse 
axis  of  this  organ  by  the  pressure  of  abdo- 
minal tumours  2. 

b.  Deviation  of  the  antero-posterior  or  trans- 
verse axis  of  a part  is  best  exemplified  by  the 
abnormal  attitudes  assumed  by  the  eye.  These 
are  comprehended  under  the  general  term 

j].  Luscitas  3. 

There  are  two  principal  varieties  of  this 
displacement,  arising  from  abnormal  rotation 

' Ruysch,  Anat.  Chir.  Centuria,  Obs.  xxiv.  p.  31. 
Amst.  4to.  1691. 

2 Vide  a case  of  ovarian  tumour,  in  which  this  dis- 

placement existed,  related  by  Kelch,  Hufeland’s  Journ. 
Bd.  xxv.  St.  ii.  8.  194.  1806. 

3 Luscitas  differs  from  strabismus.  The  eye  affected 
with  the  former  is  fixed,  more  or  less,  immovably  in 
one  direction,  and  cannot,  under  any  circumstances. 
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taking  place  upon  the  vertical  or  the  trans- 
verse axis  of  the  organ.  When  the  rotation 
is  of  the  former  kind,  the  anterior  extremity 
of  the  antero-posterior  axis  is  carried  too 
much  inwards  or  outwards,  whence  arise  the 
states 

H 1.  Luscitas  convergens. 
r]  2.  Luscitas  divergens. 

When,  on  the  contrary,  the  bulb  rotates 
upon  its  transverse  axis,  the  anterior  extre- 
mity of  the  antero-posterior  axis  rises  above 
or  falls  below  its  normal  level, — states  known 
as 

T)  3.  Luscitas  sursum-vergens. 
r)  4.  Luscitas  deorsum-vergens. 

It  will  be  observed,  that  in  the  two  former 
varieties,  the  bearing  of  the  transverse  axis, 
in  the  two  latter  the  bearing  of  the  vertical 
axis  is  affected,  as  well  as  that  of  the  antero- 
posterior. 

Both  the  transverse  and  vertical  axes  may 
be  at  once  the  centres  of  partial  rotation, 
from  which  intermediate  conditions  of  dis- 
placement follow : with  these,  too,  may  be 
joined  a certain  degree  of  rotation  upon  the 
antero-posterior  axis,  still  further  modifying 
the  precise  attitude  of  the  organ. 

This  species  of  displacement  is  further  illus- 
trated by  the  deviation  of  the  antero-posterior 
axis  of  the  foot  inwards  in  cases  of  dislocation 
of  the  femur  on  the  dorsum  of  the  ileum, — 
outwards  (or  in  very  rare  instances  inwards) 
in  cases  of  fracture  of  the  neck  of  that  bone. 

B.  DISPLACEMENTS  CHARACTERIZED  BY  A 

CHANGE  OF  SHAPE  (heTEROMORPIIISMs). 

II.  Flexion.  Flexion  implies  a bending 
of  the  affected  part  upon  itself,  and  consists 
of  a combination  of  version  of  one  portion  of 
its  vertical  axis  with  a natural  condition  of 
the  remainder.  It  presents  itself  under  three 
varieties : 

Sr.  Anteflexion, 
i.  Retroflexion. 
k.  Laterflexion. 

The  uterus  again  supplies  illustrations.  In 
all  the  varieties  of  pure  flexion  of  this  organ, 
the  cervix  retains  its  natural  position  in  the 
centre  of  the  vagina ; while  the  body,  flexed 
upon  or  towards  the  anterior,  posterior,  or 
lateral  surfaces  of  the  neck,  at  an  angle  of 
varying  acuteness,  falls  in  one  or  other  of 
these  directions,  constituting  respectively 
anteflexion,  retroflexion,  and  Iateriflexion. 
The  appearance  of  the  uterus  in  anteflexion 
is  exhibited  in  fig.  204. 

be  made  straight ; in  pure  strabismus,  on  the  contrary, 
the  motive  power  is  not  lost,  and  the  affected  eye  is 
capable  of  being  directed  to  any  object  when  the  other 
is  closed.  (Vide  British  and  Foreign  Medical  Review, 
vol.  xi.  p.  475.  Apiil,  1841.)  Luscitas  is,  therefore, 
more  legitimately  an  ectopia  than  strabismus.  The 
word  is  classical  : Juvenal  applies  its  adjective  to 
Hannibal  in  the  following  line  (Sat.  x.  1.  158.  Ed. 
Ruperti) : — 

“ Quurn  Cattula  dueem  portaret  bclua  luscum." 


Fig.  204. 


Fig.  204.  Anteflexion  of  the  uterus  ( after  Boivin  and 
Dugis. ) a.  Fundus  of  the  uterus;  6,  Angle  of 
flexion  of  the  body  on  the  cervix  ; c,  A nterior  labium 
of  the  os  uteri ; d.  Section  of  the  body  of  the  uterus ; 
e,  Interior  of  the  uterus. 

It  occasionally  happens  that  the  cervix  of 
an  anteflexed  uterus  swerves  from  its  normal 
position  in  the  vagina,  the  flaccidity  of  tissue 
at  the  angle  of  flexion  not  being  sufficiently 
complete  to  prevent  the  depressed  fundus 
from  acting  as  a lever  upon  the  opposite  end 
of  the  organ.  Hence  arises  a tendency  to 
combination  of  flexion  and  version  ; and  the 
greater  this  tendency,  the  more  completely 
the  malposition  assumes  the  characters  of 
ordinary  anteversion  ; we  have  elsewhere  de- 
scribed an  example  of  this  mixed  form  of  dis- 
placement l. 

In  some  cases  of  obliquity  of  the  uterus, 
the  cervix  is  flexed  to  the  same  side  as  the 
fundus,  whence  a compound  displacement,  in 
which  the  organ  is  actually  curved. 

Flexion  may  be  further  illustrated  by  some 
of  the  permanent  displacements  induced  by 
vicious  cicatrisation  after  burns.  Thus  the 
head  may  be  retained  in  a state  of  anteflexion 
on  the  chest,  or  of  Iateriflexion  on  the  shoul- 
der ; the  leg  of  retroflexion  on  the  thigh,  &c. 

III.  Kampsis2,  or  Incurvation,  is  produced 
by  deviation  of  all  the  axes  of  a part  simul- 
taneously, or  indifferently  and  irregularly. 
Here  are  comprised  the  important  classes, 

X.  Curvature, 
g.  Distortion. 

These  conditions  are,  to  a certain  extent, 
degrees  of  each  other  ; the  term  curvature 
being  applicable  to  deviations  of  the  kind 
stated,  so  long  as  some  appearance  of  regu- 
larity of  form  is  retained  ; distortion  when  all 
trace  of  regular  conformation  has  disappeared. 
The  long  bones  and  the  spinal  column  are  the 
chief  subjects  of  curvature.  It  affects  the 
spine  in  three  different  directions  ; to  the  re- 

1 Lancet,  Dec.  18.38. 

2 from  KUfxTrru),  to  bend. 
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suiting  states  the  following  names  have  been 
given  : 

X 1.  Cyphosis 
X 2.  Lordosis 1  2. 

X 3.  Scoliosis  3. 

In  cyphosis  the  convexity  of  the  curvature 
is  backwards  ; in  lordosis  forwards  ; in  scolio- 
sis sidewards.  The  vertical  axis  of  the  entire 
frame  undergoes  curvature  in  certain  cases  of 
tetanus,  &c. — a condition  termed  emprosthoto- 
nos  4,  opisthotonos  5,  and  plurothotonos  6,  when 
the  convexity  of  the  curvature  is  respectively 
forwards,  backwards,  or  to  either  side. 

The  degree  of  incurvation  of  the  long 

! bones,  sometimes  witnessed,  is  so  extreme  as 
to  amount  to  actual  distortion. 

Distortion  is,  however,  best  exemplified  in 
the  species  of  malposition  termed  club-foot 
and  club-hand,  which,  though  most  commonly 
of  congenital  origin,  are  not  unfrequently 
developed  after  birth.  The  varieties  of  this 
displacement  are  described  and  illustrated  by 
figures  in  the  article  club-foot. 

An  important  example  of  this  class  of  ecto- 
pise  is  furnished  by  irregular  deviation  of 
excretory  canals. 

IV.  Changes  in  the  mutual  relations 

OF  THE  SURFACES  OF  HOLLOW  ORGANS.  Such 

is  the  main  distinctive  character  of  the  follow- 
ing kinds  of  displacement : 
v Inversion. 

£ Invagination, 
o Sacculation. 

Inversion  is  that  condition  of  a hollow  organ 
in  which  its  external  surface  becomes  its 
internal,  and  its  internal  external.  It  may 
evidently  from  its  nature  exist  in  different 
degrees ; and  in  the  uterus,  the  organ  most 
prone  to  this  species  of  displacement,  four 
of  these  have  been  established.  In  the  first, 
or  least  marked,  the  upper  wall  of  the  fundus 
is  slightly  depressed,  so  that  it  presents  in- 
feriorly  a convex,  and  superiorly  a concave  or 
cupulated  surface.  In  the  second  the  fundus 
has  fallen  into  the  cavity  of  the  cervix,  and  in 
some  cases  protrudes  slightly  at  the  os  tincse. 
In  the  third  the  fundus  passes  into  the  vagina, 
the  cervix  is  also  inverted,  the  os  alone 
remains  unchanged  in  its  position,  and  em- 
braces the  neck  tightly.  In  the  fourth,  not 
only  the  os,  but  part  ot  the  vagina  is  inverted, 
and  the  uterus  hangs  between  the  thighs. 
Figs.  205.  and  206.  exhibit  the  condition 
of  the  parts,  the  first  shortly  after  the  occur- 
rence of  inversion ; and  the  second  many 
months  subsequently  to  this. 

Inversion  may  commence  with  the  cervix 
uteri  instead  of  with  the  fundus,  in  which 
case  the  internal  surface  of  the  cervix  becomes 

1 Kvtpuxris,  from  Kutpos,  curved. 

2 Xo(> ooxris,  from  \opSos,  curved. 

3 (tkoXiuxtis,  from  okoXios,  oblique. 

* i/jLirpoadorovia , from  tp-rrpoodsv,  before , and 
Ttn/cu,  I stretch. 

5 oirtcdoTovia,  from  oiriaSrtv,  backwards,  and 

TtlVUt. 

0 From  irXtupo^rv,  sidewards,  and  Ttn/tu. 


Fig.  205. 


Fig.  205,  Appearance  of  inverted  uterus  protruding  be- 
yond the  external  parts,  fifteen  days  after  delivery, 
[after  Boivinand  Duges ] : a a,  mans  veneris ; b b,  labia; 
c c,  nymphee  ; d,  clitoris  ; e,  meatus  urinarius ; f,  an- 
terior external  border  of  the  vagina  ; g,  anterior  border 
of  the  external  orifice  of  the  uterus  : h h,  internal  sur- 
face of  the  uterus  become  external ; i i,  circular  lines 
of  the  layer  of  concentric  fibres ; j jj,  projecting  points 
where  the  placenta  had  been  attached. 


Fig.  206. 


Fig.  206,  Appearance  of  an  inverted  uterus  two  years 
after  parturition  [after  Segard,  Theses  de  Paris 
No.  246,  1834]  : A A,  labia  ; a a,  nymphee ; B B, 
vagina  ; its  rugae  effaced  from  being  stretched ; tr, 
stylet  introduced  from  above  into  the  cavity  formed 
by  the  inverted  uterus,  and  passed  through  an  incision 
in  the  body  into  the  vagina;  the  round  ligaments, 
those  of  the  ovaries  and  the  Fallopian  tubes,  are 
seen  drawn  into  the  adventitious  cavity  ; x x,  bristles 
passed  into  the  orifices  of  the  Fallopian  tubes ; D D, 
round  ligaments  ; E E,  Fallopian  tubes  ; F F,  ova- 
ries. 

external ; and  its  external  surface  is  brought 
into  more  or  less  close  contact  with  the  ex- 
ternal surface  of  the  portion  of  the  organ 
above  it.  Boivin  and  Duges  term  this  con- 
dition extroversion  of  the  cervix  : their  draw- 
ing of  it  is  copied  in  Fig.  207. 
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Fig.  207. 


Fig.  207.  a,  body  of  the  uterus ; b,  anterior  border  of  the 

os  uteri ; c c,  internal  surface  of  the  cervix  inverted 

and  turned  outivards ; d,  orifice  of  the  cervix. 

The  mucous  coat  of  hollow  tubes  in  the 
vicinity  of  their  orifices  is  liable  to  inversion. 
Such  is  the  case  in  that  form  of  “ prolapsus 
ani,”  in  which  the  displaced  part  consists  of 
the  mucous  tunic  alone,  separated  from  its 
connections.  The  lining  membrane  of  the 
male  urethra  has  been  known  to  undergo  a 
displacement  of  this  kind  *. 

In  invagination  the  same  tendency  exists, 
as  in  inversion,  to  change  of  the  relative 
situations  of  internal  and  external  surfaces ; 
but  the  term  is  used  only  in  reference  to  the 
intestinal  canal,  the  dimensions  of  which  in 
length  throw  an  obstacle  in  the  way  of, 
though  they  do  not  .always  prevent,  actual 
inversion.  Portions  of  intestine  passing  into 
and  becoming  enveloped  by  the  tract  of  gut 
either  below  or  above  them,  are  6aid  to  have 
undergone  invagination.  There  are  three 
distinct  cylinders  of  intestine  engaged  in  this 
species  of  displacement  : an  external  or  invag- 
inating  and  a middle  and  internal  invaginated. 
The  peritoneal  surface  of  the  internal  cylinder 
is  opposed  to  the  peritoneal  surface  of  the 
middle  one,  and  the  mucous  surface  of  the 
middle  to  the  mucous  surface  of  the  external. 
There  are  two  cul-de-sacs  formed  ; a perito- 
neal one  at  the  angle  of  reflection  of  the  inter- 
nal and  central  cylinders  ; a mucous  one  at 
the  angle  of  reflection  of  the  middle  and  ex- 
ternal. These  points  will  be  easily  under- 
stood by  reference  to  Fig.  208.  The  accu- 
mulation of  intestine  within  a small  space 
commonly  gives  rise  to  appreciable  tumour. 
This  displacement  has  also  been  described 
under  the  names  of  intussusception,  introsus- 
ccption,  and  volvulus. 

It  is  difficult  to  devise  an  unobjectionable 
term  for  the  condition,  which  in  despair  of 
finding  a more  appropriate  name,  we  have 
called  sacculation.  To  this  head  we  propose 
referring  circumscribed  displacements  of  the 
tunics  composing  the  walls  of  hollow  organs 
and  tubes  or  serous  sacs  : as  for  example  the 
different  forms  of  aneurism  in  which,  as  is  else- 

1 Bamberger,  De  Intussus.  Membran.  Urethra: 

intern,  ex  prolaps,  ejusdem.  Wirceb.  1795. 


Fig.  208. 


Fig.  208.  Section  of  an  invagination  of  the  intestine  ( after 
Cruvcilhier)  : a,  duodenum  ; b , small  intestine  ; c,  in- 
ternal surface  of  the  invaginating  portion  of  intestine  ; 
d,  internal  surface  of  the  invaginated  portion  ; e,  inter- 
nal cylinder;  f middle  or  central  cylinder ; g,  ex- 
ternal cylinder ; h h,  ^peritoneal  cul-de-sac  ; i i, 
mucous  cul-de-sac ; kk,  polypous  growths. 

where  shown  by  diagrams  (Fig.  54.  Vol.  i. 
p.  205,)  the  sac  may  be  formed  by  distension 
of  the  three  arterial  coats  ; by  distension  of 
the  internal  and  external,  the  middle  having 
undergone  rupture  ; by  the  external  alone,  the 
middle  and  internal  being  ruptured  ; by  the 
internal  alone,  the  external  and  middle  having 
given  way.  The  walls  of  the  alimentary  and 
genito-urinary  canals  are  likewise  liable  to 
the  different  varieties  of  this  mode  of  displace- 
ment. Circumscribed  portions  of  peritonaeum 
of  the  stomach 1 * and  intestine  * have  been  found 
forming  pouch-like  dilatations  on  the  surfaces  of 
those  viscera.  Here  also  appears  the  displace- 
ment, with  sacculation,  of  the  mucous  coat  of 
certain  organs  (as  the  bladder  and  oesophagus) 
through  the  fibres  of  their  muscular  tunic  ; 
this  condition  is  commonly  called  a hernia, 
but  cannot  be  so  termed  without  a sacrifice  of 
precision.  Sacculation  of  the  walls  of  the 
uterus  after  delivery  has  been  mistaken  for  a 
tumour. 

V.  Changes  in  form  of  the  walls  of 
cavities  are  of  two  kinds  : 

7 r.  Expansion  and  Bulging. 
p.  Retraction  and  Depression. 
Expansion  is  illustrated  by  the  change  in 
form  of  the  ^cranium  consequent  upon  serous 
accumulation  in  the  ventricles  of  the  brain  ; 
and  by  the  general  enlargement  occasioned 
by  solid  or  fluid  accumulation  in  the  pleura  : 
bulging  (circumscribed  expansion)  by  the 
altered  shape  of  the  ribs  and  intercostal 
spaces  corresponding  to  the  seat  of  vesicular 
emphysema  of  the  lung ; of  the  precordial 
region  from  profuse  secretion  of  fluid  in  the 
pericardium 3. 

' Coley,  Lancet,  Jan.  1839. 

3 Sebastian,  Brit,  and  For.  Med.  Rev.  vol.  vii.  p. 
248.  1839. 

3 M.  Louis,  who  was  the  discoverer  of  this  most 
important  physical  sign  of  pericarditis  ( voussure  de 
la  region  precordialc),  has  likewise  succeeded  in  esta- 
blishing its  extreme  frequency:  he  ascertained  its 

1 
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Retraction  ig  exhibited  in  the  general  fall- 
ing in  of  the  walls  of  the  affected  side,  fol- 
lowing absorption  of  pleuritic  effusion  (vide 
Empyema)  ; or  attending  in  rare  instances 
the  progress  of  pneumonia '.  Examples  of 
depression  are  furnished  by  sinking  in  of  the 
cranial  surface  from  fracture  ; of  the  thoracic 
parietes  from  pulmonary  atrophy  consequent 
on  tuberculization ; and  by  the  supero-inferior 
and  antero-posterior  flattening  of  the  skull 
artificially  produced  by  certain  American 
tribes.  See  Fig.  209. 

Fig.  209. 


Fig.  209.  Head  of  a Toltecan  with  antero-posterior 

fattening  of  the  cranium.  From  Morton's  Crania 

Americana.  Vide  Brit,  and  For.  Med.  Rev.  vol.  x. 

p.  481.  1840. 

C.  DISPLACEMENTS  CHARACTERISED  BY  A 
CHANGE  OF  SITUATION  ( HeTEROTOPDE). 

VI.  Heterupsia3.  By  this  term  is  under- 
stood an  alteration  in  the  natural  level  of  any 
part,  whereby  it  assumes  a higher  or  a lower 
position  in  the  body,  than  it  normally  holds. 
This  alteration  may  consist  in 
£.  Elevation. 
t.  Proptosis*. 

Elevation  of  the  uterus  is  a normal  occur- 
rence at  a certain  period  of  pregnancy  : ele- 
vation attends  enlargement  of  the  ovaries, 
when  diseased  accumulation  has  increased 
their  size  to  a certain  amount. 

Proptosis,  or  the  state  in  which  the  position 
of  a part  is  lower  than  natural,  is  of  two  kinds ; 
at  least  these  are  commonly  admitted.  The 
nature  of  the  displacement,  however,  is  the 
same  in  both,  its  amount  alone  varying ; one 
being  an  extreme  or  advanced  degree  of  the 
other.  They  are 

t.  1.  Procidentia, 
r.  2.  Prolapsus. 

In  both  the  vertical  axis  of  the  displaced  part 

existence  in  thirty-one  of  thirty-two  cases  of  that 
disease. 

1 See  upon  this  point  Dr.  Stokes’s  work  on  Dis- 
eases of  the  Chest,  p.  335. 

3 tT epos,  other  and  vxj/os,  height. 

3 From  ir/joTrctrTu>  to  fall  down. 


remains  unchanged  to  any  remarkable  extent. 
Fig.  210  displays  the  uterus  in  a state  of  pro- 
lapsus ; the  displaced  organ  has  here  de- 
scended so  low',  that  it  hangs  between  the 
thighs.  In  procidentia  the  amount  of  dis- 
placement is  much  less. 


Fig.  210. 


Fig.  209.  Vertical  section  of  the  uterus  in  a state  of 
prolapsus , exhibiting  its  relations  to  the  surrounding 
parts  [after  Cruveilhier ] : — a,  symphysis  pubis  ; b, 
sacrum ; c,  rectum  ; d,  anus  ; e,  upper  part  of  the 
bladder  in  its  natural  position  ; f labium  pudendi ; 
g,  nympha  ; h h , anterior  and  posterior  walls  of  the 
uterus  considerably  elongated  ; i,  cavity  of  the  uterus  ; 
k,  orifice  of  the  uterus  ; l , posterior  cul-de-sac  of  the 
peritonaeum  ; m,  anterior  cul-de-sac  of  the  perito- 
naeum ; n,  anterior  wall  of  the  vagina  inverted  ; 
o,  posterior  wall  of  the  vagina  inverted;  p,  section  of 
a sort  of  deep  sinus  formed  by  the  refection  of  the 
posterior  wall  of  the  vagina  on  itself ; q,  base  of  the 
bladder  carried  downwards  and  forwards ; the 
bristle  marks  the  orifice  of  one  of  the  ureters ; r, 
adipose  tissue  between  the  vagina,  bladder  and  uterus; 
s,  the  urethra  distorted. 

VII.  Proothesis1:  The  condition  of  an 
organ  or  part  of  an  organ  removed  from  the 
cavity  in  which  it  is  naturally  contained. 
There  are  two  varieties  of  proothesis  ; 
v.  Protrusion. 

<p.  Hernia. 

A part  is  the  subject  of  protrusion,  when  the 
cavity,  which  it  normally  occupies,  is  either 
originally  not  a closed  one,  or  has  ceased  to  be 
so  in  consequence  of  a solution  of  continuity 
having  arisen.  Thus  the  eye  when  hanging 
from  the  orbit,  and  the  tongue,  when  carried 
from  the  mouth  in  consequence  of  enlarge- 
ment, furnish  examples  of  protrusion  of  the 
former  kind  : the  latter  is  illustrated  by  the 
protrusion  of  the  lung,  brain,  or  abdominal 
viscera  through  an  accidental  opening  in  the 
walls  of  the  thorax,  cranium,  or  abdomen. 

The  term  Hernia  on  the  other  hand  may 
be  restricted  to  the  escape  of  any  organ,  or 
of  part  of  any  organ,  from  the  shut  cavity  con- 
taining it ; the  displaced  part  continuing  to  be 
invested  by,  at  least,  the  integuments.  The 

1 From  irpotoOeto , to  protrude. 
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viscera  of  the  three  cavities  are,  almost  with- 
out exception,  all  liable  to  this  species  of 
displacement.  Hernia  may  occur  from  one 
of  these  cavities  into  another,  or  into  the  sub- 
cutaneous tissues  investing  or  adjoining  to  the 
cavity  which  contained  the  displaced  viscus. 

Practically  speaking,  herniue  occurring  in 
connection  with  the  abdomen  are  infinitely 
the  most  important ; and  the  precise  point  of 
the  walls  of  that  cavity,  which  gives  issue  to 
the  displaced  viscus,  frequently  exercises 
marked  influence  on  the  character  of  the 
lesion.  Upon  the  position  in  which  they 
occur  is  founded  the  division  of  abdominal 
hernias  (chiefly  intestinal)  into  : 

Inguinal  { internal  } ( Jiubonucelc)  ■ if 
reaching  the  scrotum,  ( oscheocele  J. 

Femoral,  ( meroce/e  ). 

Umbilical  ( omphalocele,  exomphalos ). 

Ventral. 

Perineal. 

Vaginal  ( holpocele  ). 

Pudendal. 

Thyroideal. 

Ischiatic. 

Sacro-rectal. 

Phrenic. 

Of  the  thoracic  viscera  the  lung  is  in  very 
rare  cases  the  subject  of  hernia  ( pneumocele  J. 

VIII.  Dislocation.  A dislocation  is  that 
species  of  displacement,  in  which  the  natural 
relations  of  articulating  surfaces  are  more 
or  less  completely  destroyed.  It  is  of  two 
kinds  : 

X-  Luxation, 
if/.  Diastasis. 

The  displacement  is  called  a luxation  when 
the  affected  articulation  is  of  the  moveable 
kind  or  diarthrodial  ; it  is  termed  diastasis 
when  the  injured  joint  belongs  to  the  immove- 
able or  synarthrodial  class.  The  interarti- 
cular  cartilages  are,  as  well  as  and  independ- 
antly  of  the  bony  surfaces,  susceptible  of  dis- 
placements, which  may  be  included  under  the 
present  head. 

Dislocations  are  divided:  1.  into  complete 
and  incomplete,  with  reference  to  the  amount 
of  displacement  effected  : 2.  into  mechanical 
and  spontaneous  from  their  being  sometimes 
the  direct  effect  of  violence  (whether  this  be 
applied  from  without,  or  depend  upon  power- 
ful and  irregular  action  of  the  surrounding 
muscles),  and  sometimes  the  consequence  of 
disease  affecting  either  the  joint  itself  or  the 
muscles  and  ligaments  which  maintain  the 
articulating  surfaces  in  apposition  ; to  which 
we  should  add  by  detrusion,  in  order  to  include 
cases  wherein  the  dislocation  is  produced  by 
the  growth  of  tumours,  &c.  in  the  manner  to 
be  presently  described  : 3.  into  simple  and 
compound,  according  as  the  implicated  joint 
does  not  or  does  communicate  with  the  ex- 
ternal air  by  a wound. 

IX.  Detrusion  (from  detrudo,  to  thrust 
away).  By  this  term  may  be  expressed  all 


heterotopiae  which  arise  from  the  displacing 
action  of  the  parts  around  them,  whether 
these  be  of  adventitious  formation  or  not '. 
Of  this  kind  is  the  right-lateral  displace- 
ment of  the  heart,  produced  by  abundant 
effusion  into  the  left  pleura,  or  by  the  rapid 
absorption  of  such  effusion  in  the  right 
pleura  (vide  Empyema)  ; the  separation  of 
the  patella  in  hydrarthrosis  from  the  sur- 
faces with  which  it  lies  in  habitual  contact ; 
the  displacement  downward  of  the  liver,  some- 
times produced  by  effusion  in  the  pericardium  ; 
the  removal  of  the  eye  from  the  orbit  by  a 
tumour  growing  either  within  that  cavity,  the 
cranium,  or  the  antrum  &c  ; the  separation  of 
the  eyes  by  tumours  developed  in  the  frontal 
sinuses  (vide  Fig.  169.  vol.  i.  p.  666).  Fig.  21 1 
represents  a very  extraordinary  example  of 
this  species  of  displacement  affecting  the  eye 
and  auricle,  observed  by  Dr.  W.  Roper  of 
Charlestown,  South  Carolina2. 

Fig.  211. 


1 In  order  to  avoid  multiplication  of  classes,  those 
displacements  which  are  the  results  of  a tractive  as 
well  as  a detrusive  force  are  included  under  the  pre- 
sent head. 

2 Vide  Lond.  Med.  Repository,  vol.  v.  p.  246,  1016. 
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enlarged  in  all  its  dimensions.  The  tumour  measured 
three  feet  three  inches  in  length.  The  ‘patient  was 
aged  thirty-five  when  observed  by  Dr.  Doper,  and  of 
robust  and  healthy  appearance : she  could  distin- 
guish light  from  darhness  with  the  left  eye.  The 
morbid  growth  appeared  first  at  cetat.  two,  over  the 
parietal  bone. 

X.  Translation.  To  this  class  we  refer 
such  irregular  changes  of  position  of  the  con- 
tents of  the  natural  cavities,  as  cannot  be  in- 
cluded under  the  heads  of  Detrusion  or  Pro- 
othesis  ; because,  on  the  one  hand  no  de- 
truding force  is  traceable  in  their  production, 
and  on  the  other,  the  displaced  part  remains 
in  the  cavity  it  normally  occupies.  Such,  for 
example,  is  the  displacement  of  the  crystalline 
lens  into  the  anterior  chamber,  or  into  the 
substance  of  the  vitreous  humour,  which  occa- 
sionally follows  in  consequence  of  destruction 
of  the  connections  of  the  capsule  of  the  lens 
to  surrounding  parts. 

The  causes  of  acquired  ectopise  may  be  re- 
ferred to  the  following  species. 


A.  Extrinsic  violence. 

B.  Functional  or  f I"  the  disP,aCed  Part 


organic  changes 


C a.  n 

J b.  ii 

(.  c.  ii 


in  adjoining  parts 
in  distant  parts. 

C . Extrinsic  violence  and  abnormal  organic 
conditions  combined. 


A.  The  production  of  displacement  by 
extrinsic  violence  is  sufficiently  illustrated  by 
luxations  and  diastases,  and  the  frequent  ac- 
companiment of  fractures  by  some  form  of 
ectopia.  Certain  cases  of  inversion  of  the 
uterus  are  the  result  of  ill-judged  and  violent 
traction  of  the  funis  or  placenta,  &c. 

B.  Functional  or  organic  changes,  a.  In 
the  displaced  part.  These  are  comprised  in  : 

1.  Irregular  nutrition. 

2.  Adhesion. 

3.  Exaggeration  of  natural  motions. 

4.  Change  in  the  state  of  natural  con- 
nexion. 

5.  Irregular  yielding  under  an  expanding 
force,  depending  upon  muscular  contraction. 

6.  Organic  disease. 

7.  Solutions  of  continuity. 

1.  As  examples  of  displacement  of  a part 
in  consequence  of  its  irregular  nutrition,  may 
be  adduced  certain  cases  of  anteversion  of 
the  uterus,  apparently  caused  by  hypertrophy 
limited  to  the  fundus  ; and  of  ectropium  caused 
by  thickening  of  the  palpebral  conjunctiva. 

2.  To  the  formation  of  vicious  adhesions  are 
referrible  flexions,  distortions,  &c.  following 
burns.  3.  Invagination  of  the  intestine  is 
mainly  ascribable  to  the  exaggeration  of  the 
peristaltic  motion  of  the  bowel.  4.  To  dimi- 
nished cohesion  of  the  walls  of  those  parts  to 
the  adjoining  textures  are  referrible  certain 
instances  of  inversion  of  the  vagina  and  lower 
part  of  the  rectum.  5.  To  irregular  yielding 
of  the  displaced  part  under  an  expanding  force, 
is  ascribable  that  flexion  of  the  cervix  uteri 
upon  the  body  which  we  have  already  alluded 
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to  as  occasionally  existing  in  the  pregnant 
uterus.  Muscular  tension  is  in  all  probability 
the  cause  of  the  deficient  yielding  of  the  cer- 
vix. The  effects  of  irregular  muscular  retrac- 
tion are  better  exemplified  in  that  form  of  re- 
troflexion after  delivery  which  has  been  re- 
cognised to  depend  upon  unequal  rapidity  of 
contraction  of  the  tissues  forming  the  anterior 
and  posterior  walls  of  the  organ.  6.  Organic 
disease  of  the  coats  of  arteries  is  the  common 
forerunner  of  the  various  forms  of  sacculation 
of  those  tubes  ; organic  changes  in  the  joints 
lead  to  dislocations  of  the  spontaneous  spe- 
cies, &c.  7.  Solution  of  continuity  of  the 

bones  is  the  cause  of  the  obliquity  attending 
fractures. 

b.  In  the  adjoining  parts.  To  this  class 
belong  : 

1 . Displacements. 

2.  Solutions  of  continuity. 

3.  Abnormal  state  of  ligamentous  tissues. 

4.  Abnormal  state  of  muscular  action. 

5.  Retention  of  excretions. 

6.  Abnormal  liquid,  solid,  or  gaseous  accu- 
mulation. 

7.  The  removal  of  this  by  absorption  or 
otherwise. 

8.  Alterations  of  structure. 

1.  The  occurrence  of  ectopia  of  one  part 
as  a consequence  of  that  of  another,  is  illus- 
trated in  many  cases  of  inversion  of  the  uterus, 
wherein  inversion  of  the  vagina  and  pro- 
cidentia of  the  ovaries  and  Fallopian  tubes 
are  induced  effects.  It  is  also  exempli- 
fied by  the  flattening  of  the  brain,  or  more 
correctly  perhaps,  distortion  of  its  different 
parts,  in  respect  of  each  other,  which  must 
follow  the  Toltecan  mode  of  treating  the  cra- 
nium. 2.  To  solution  of  continuity  in  the 
wralls  of  the  cranium  are  to  be  attributed  acci- 
dental protrusions  of  the  brain,  certain  pro- 
trusions of  the  lung,  &c.  3.  The  abnormal 

state  of  the  ligamentous  class  of  tissues  re- 
ferred to,  consists  in  a plus  or  minus  condition 
of  their  tonicity.  A displacement,  depending 
upon  the  former,  is  seen  in  the  flexion  of  the 
fingers,  produced  by  permanent  contraction 
of  the  palmar  fascia  ; of  the  latter,  in  that 
form  of  luxation  which  depends  mainly  upon 
extreme  laxity  of  these  structures.  4.  Similar 
conditions  of  the  muscular  structure,  in  con- 
nexion with  parts.  The  great  majority  of 
cases  of  curvature  and  distortion  (tetanic 
curvatures,  club-foot,  &c.)  are  the  result, 
either  wholly  or  principally,  of  a loss  of 
balance  between  the  muscular  forces  normally 
acting  in  opposed  direction  upon  the  displaced 
part.  Some  species  of  deviation,  as  luscitas, 
are  also  commonly  thus  induced.  The  dis- 
placing effect  of  deficiency  of  action  in  all  the 
muscles  acting  upon  a part,  is  illustrated  by 
protrusion  of  the  eye  from  paralysis  of  its 
muscles.  Irregular  action  of  the  muscles  is 
the  cause  of  certain  dislocations.  5.  Reten- 
tion of  urine  has  been  recognised  as  the  occa- 
sional cause  of  uterine  retroflexion.  6.  Of 
the  influence  of  neighbouring  solid,  liquid. 
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and  gaseous  accumulation,  in  producing  dis- 
placement, examples  have  been  already  given, 
especially  under  the  heads  Detrusion,  Expan- 
sion, and  Bulging.  7.  The  change  produced 
under  certain  circumstances  in  the  form  of  the 
thorax,  in  consequence  of  the  removal  of  pleu- 
ritic effusion,  by  absorption,  or  otherwise,  has 
already  been  referred  to.  8.  The  depression 
of  the  thoracic  parietes,  induced  by  the  atrophy 
which  attends  tuberculization  of  the  pulmonary 
tissue,  has  also  been  mentioned. 

c.  In  distant  parts.  Displacement  of  the 
commissures  of  the  lips,  and  distortion  of  the 
face,  in  consequence  of  cerebral  haemorrhage, 
exemplifies  this  mode  of  origin  of  ectopiae ; 
as  does  also  the  permanent  retroflexion  of  the 
lower  extremities  in  certain  affections  of  the 
medulla  spinalis. 

C.  Extrinsic  violence  and  abnormal  organic 
conditions  combined.  Such  are  the  causes,  in 
the  majority  of  instances,  of  that  most  common 
of  displacements — intestinal  hernia.  An  or- 
ganic predisposition  exists  in  laxity  of  the 
parts  connected  with  the  natural  canals  in  the 
walls  of  the  abdomen  ; which  laxity — in  itself 
insufficient  to  induce  displacement — facilitates 
its  occurrence  under  the  influence  of  violent 
muscular  efforts,  &c. 

A general  character  of  each  class  of  dis- 
placement, is  its  proneness  to  associate  itself 
with  another  or  others.  Thus  deviation  of 
axis  and  heterupsia  frequently  co-exist  with 
dislocation ; obliquity,  protrusion,  and  pro- 
lapsus of  the  uterus,  with  complete  inversion ; 
deviation  of  axis  of  the  heart  with  lateral 
detrusion. 

The  effects  of  displacements  are  immediate 
and  remote.  The  immediate  are  commonly 
obstructions  of  function,  either  in  the  dis- 
placed part,  in  those  mechanically  affected  by 
its  displacement,  or  more  rarely  in  distant 
parts  ; occasionally  destruction  of  the  con- 
nexion subsisting  between  different  tissues, 
&c.  The  remote  effects  comprise  very  im- 
portant alterations  of  tissue,  as  exemplified  in 
the  formation  of  pseudo-articulations,  and  in 
the  transformations  which  occur  in  hernial 
sacs,  &c. ; and  further,  in  the  establishment 
of  new  relations  and  connexions,  &c. 

In  a practical  point  of  view,  displacements 
are  divisible  into  two  very  distinct  orders : 
those  in  which  the  ectopia  constitutes  the 
entire  existing  lesion,  and  those  in  which  it  is 
merely  a more  or  less  important  epiphenome- 
non  of  seme  other  affection.  To  the  first 
order  belong  the  majority  of  dislocations  and 
hernias,  and  the  greater  number  of  uterine 
displacements  : to  the  second,  among  others, 
the  entire  class  Detrusion.  The  importance 
of  the  latter,  from  the  light  they  very  fre- 
quently throw  upon  the  diagnosis  of  various 
internal  conditions  has  appeared  sufficiently, 
we  trust,  to  arrest  attention,  even  from  the 
few  hints  on  the  subject  contained  among  the 
foregoing  observations. 

It  must  be  observed,  however,  that  it  is 
not  always  the  nature  of  a given  ectopia 


which  assigns  it  its  place  in  either  of  these 
orders,  but  rather  the  nature  of  its  causes. 
So  true  is  this,  that  there  are  few  ectopias 
which  may  not,  under  varying  circumstances, 
belong  to  either  one  or  the  other  category. 
Thus  luxation,  which  belongs  to  the  first 
when  the  effect  of  violence,  is  referrible  to  the 
second  when  spontaneous  or  by  detrusion. 
Numerous  analogous  instances  will  suggest 
themselves  upon  the  least  reflection. 

(Walter  Hayle  Walshe.') 

ECTROPIUM  ({»c,  out,rpeTru),I  turn’),  ever- 
sion of  the  eyelids.  Fr.  Rcnversemcnt  de  la  pau- 
piere  en  dehors.  Germ.  Das  Plarauge , oder  die 
Auswartsstiilpung  der  Augenlieder.  The  eyelid 
is  drawn  away  from  the  eyeball,  its  conjunc- 
tival surface  is  more  or  less  turned  out,  and 
its  ciliary  margin  more  or  less  displaced, 
downwards  or  upwards,  according  as  the 
lower  or  upper  eyelid  is  the  seat  of  the 
ectropium.  The  eyeball,  being  thus  deprived 
of  its  palpebral  covering,  is  exposed  to  con- 
stant irritation,  by  which  a chronic  conjunc- 
tivitis is  kept  up,  weakening  the  eye  and 
giving  rise  to  specks  and  vascularity  of  the 
cornea  ; in  some  bad  cases,  repeated  attacks 
of  acute  inflammation  lead  at  last  to  destruc- 
tion of  the  eyeball.  The  conjunctiva  of  the 
everted  eyelid  presents  more  or  less  of  a 
villous  or  sarcomatous  appearance  ; and  when 
it  is  the  lower  eyelid  which  is  the  seat  of  the 
disease,  there  is  usually  stillicidium  lacryma- 
rum.  To  these  accompaniments  of  ectro- 
pium are  to  be  added  a distressing  sensation 
of  cold  in  the  eye,  and  very  disagreeable  dis- 
figurement. 

Ectropium  occurs  in  different  degrees,  and 
depends  on  different  causes.  It  more  fre- 
quently affects  the  lower  than  the  upper  eye- 
lid. Sometimes  both  are  everted. 

Ectropium  from  excoriation  and  contraction  of 

the  skin  of  the  eyelid,  together  with  a thickened 

and  sarcomatous  state  of  the  conjunctiva. 

This,  the  simplest  and  most  common  form 
of  ectropium,  is  usually  the  result  of  some 
chronic  inflammation  of  the  conjunctiva  or 
of  ophthalmia  tarsi.  It  is  almost  always 
the  lower  eyelid  which  is  the  seat  of  this 
form  of  the  disease.  The  skin  of  the  eye- 
lid and  cheek,  excoriated  by  the  discharge 
constantly  dropping  from  the  eye,  becomes 
contracted  ; the  consequence  of  which  is,  that 
the  eyelid  is  drawn  downwards  and  at  the 
same  time  everted  ; this  displacement  from 
the  contraction  of  the  skin,  being  favoured  by 
a general  relaxed  state  of  the  tarsus  and  the 
detruding  action  of  the  thickened  and  sarco- 
matous conjunctiva. 

In  old  persons,  the  relaxation  of  the  tarsus 
and  the  thickened  and  sarcomatous  state  of 
the  conjunctiva,  seem  to  operate  more  fre- 
quently in  the  production  of  eversion  than 
any  contraction  of  the  skin.  In  consequence 
of  chronic  catarrhal  ophthalmia,  the  angles  of 
the  eyelids  being  eroded,  the  tarsus  relaxed, 
and  the  conjunctiva  at  the  same  time  rendered 
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thickened  and  sarcomatous,  the  eyelid  falls 
away  from  the  eyeball  and  becomes  everted  ; 
and  while  the  contraction  of  the  orbicularis 
muscle  tends  to  augment  the  eversion,  this 
becomes  more  and  more  confirmed,  princi- 
pally by  the  increase  of  the  thickened  and 
sarcomatous  state  of  the  conjunctiva,  and  by 
the  gradual  accommodation  of  the  eyelid  to 
its  changed  position. 

By  long  exposure,  the  epithelium  of  the 
everted  conjunctiva  assumes  in  a great  degree 
the  characters  of  cuticle  ; so  that  the  con- 
junctiva becomes  callous,  and  can  now  bear, 
without  inconvenience,  the  contact  of  external 
bodies,  which  before  caused  irritation  and 
even  gave  rise  to  bleeding. 

Treatment. — As  in  the  form  of  ectropium 
just  described,  there  is  no  actual  loss  of  the 
skin  of  the  eyelid,  and  as  the  contraction  of  it 
is  in  general  not  very  considerable,  and  as  the 
sarcomatous  state  of  the  conjunctiva  together 
with  the  relaxation  of  the  tarsus  of  the  af- 
fected lid,  have  a large  share  in  keeping  up 
the  eversion,  means  calculated  to  produce 
contraction  of  the  conjunctiva,  either  alone  or 
in  combination  with  means  calculated  to 
shorten  the  transversely  elongated  tarsus,  will 
in  general  be  found  sufficient  to  restore  the 
eyelid  to  its  natural  position. 

To  produce  contraction  of  the  morbid  con- 
junctiva, the  repeated  application  to  its  sur- 
face of  the  lunar  caustic  pencil  is  the  most 
convenient  method.  The  eyelid  being  evert- 
ed still  more  by  traction  on  the  neighbouring 
skin,  the  caustic  is  to  be  pencilled  on  the  con- 
junctiva in  a direction  from  one  angle  of  the 
eye  to  the  other,  parallel  to,  but  at  a little 
distance  from,  the  ciliary  margin  of  the  eyelid. 
After  the  application  of  the  caustic,  the  part 
is  to  be  wiped  with  a bit  of  lint  and  then 
pencilled  with  sweet  oil.  It  is  often  advan- 
tageous to  scarify  the  conjunctiva  before  ap- 
plying the  caustic.  The  cauterization  may 
be  repeated  in  the  course  of  three  or  four 
days.  Instead  of  lunar  caustic,  strong  sul- 
phuric acid  has  been  recommended  for  the 
cauterization  of  the  conjunctiva.  It  is  applied 
by  means  of  a pencil  of  wood  or  bone,  care 
being  had  in  dipping  the  pencil  into  the  acid 
that  it  do  not  take  up  so  much  as  to  form  a 
drop  hanging  at  its  point.  The  lunar  caustic, 
however,  deserves  the  preference  in  general  ; 
and  when  it  is  found  insufficient  to  effect  the 
desired  object,  it  is  better  to  have  recourse 
to  the  excision  of  an  elliptical  shaped  piece  of 
the  thickened  and  sarcomatous  conjunctiva  paral- 
lel to  the  ciliary  margin  of  the  eyelid. 

To  effect  this,  the  eyelid  being  drawn  as 
much  as  possible  away  from  the  eyeball  by 
traction  on  the  neighbouring  skin,  the  dis- 
eased conjunctiva  is  to  be  pinched  up  with  a 
forceps  and  the  piece  shaved  away  with  a 
scalpel  or  a cataract  knife,  or  snipped  off  with 
curved  scissors.  The  piece  removed  must 
be  of  such  a breadth  as  appears  sufficient,  in 
order  that  when  cicatrization  is  complete, 
the  contraction  of  the  conjunctiva  may  be 
neither  so  much  as  to  invert  the  eyelid,  nor 
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so  little  as  still  to  leave  some  degree  of  ever- 
sion. 

After  cauterization  or  excision  of  the  con- 
junctiva, it  is  well  to  keep  the  lid  in  its  proper 
place  by  means  of  strips  of  plaister  and  a com- 
press and  bandage. 

When  there  is  evident  transverse  elonga- 
tion of  the  tarsus,  the  excision  of  a wedge- 
shaped  piece  out  of  the  whole  substance  of  the 
eyelid,  as  first  practised  by  Sir  William  Adams  *, 
may,  either  alone,  or  in  combination  with  one 
or  other  of  the  means  above  mentioned,  be 
necessary  to  restore  the  eyelid  to  its  natural 
position.  The  base  of  the  wredge- shaped 
piece  excised  corresponds  to  the  ciliary  margin 
of  the  eyelid,  and  must  be  of  such  a breadth 
as  will  restore  that  margin  to  its  proper  length. 
The  excision  should  be  performed  rather  to- 
wards the  external  canthus  than  in  the  middle 
of  the  eyelid. 

Fig.  212. 


The  breadth  of  the  piece  necessary  to  be  ex- 
cised being  duly  calculated,  the  eyelid  is  to  be 
seized  hold  of  at  the  place  with  a forceps,  and 
drawn  from  the  eyeball.  Then  with  a pair  of 
strong  straight  scissors,  the  surgeon  cuts  out 
the  piece  at  two  strokes,  the  first  being  made 
on  the  left  hand  side  of  the  forceps,  and  the 
second  on  the  right  hand  side.  After  the 
excision  of  the  piece,  the  eyelid  is  to  be  re- 
stored to  its  proper  position  and  the  edges  of 
the  wound  united  by  the  harelip  suture. 

Fig.  213. 


The  pins  are  to  be  inserted  and  brought  out 
at  some  distance,  about  one-tenth  of  an  inch, 
from  the  edges  of  the  wound.  The  first  pin  in- 
troduced should  be  close  to  the  ciliary  margin 
of  the  lid,  in  order  to  insure  evenness  at  this 

' Practical  Observations  on  Ectropium,  or  Eversion 
of  the  Eyelids  ; with  tho  Description  of  a New  Opera- 
tion for  the  Cure  of  that  Disease,  &c.  London,  1814, 
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place.  Lastly,  the  eyelid  is  to  be  supported 
by  strips  of  plaister  and  a compress  and  band- 
age. 

The  following  operation  proposed  by  Dief- 
fenbach  is  applicable  only  to  the  cases  of 
eetropium  under  consideration.  It  is  to  be 
remarked,  however,  that  though  ingenious  it 
is  not  better  calculated  to  restore  the  lid  to 
its  natural  position  than  the  less  complicated 
methods  above  described. 

Fig.  214. 


The  everted  eyelid  being  raised  up  as  far 
as  possible  into  its  place,  the  surgeon  makes 
a semilunar  incision  (e  Fig.  3)  through  the 
skin,  corresponding  in  direction  to  the  curve  of 
the  edge  of  the  orbit,  and  at  the  distance  of 
about  one-third  of  an  inch  from  the  ciliary  mar- 
gin of  the  eyelid.  The  extremities  of  the  inci- 
sion should  not  extend  quite  so  far  towards  the 
nose  or  temple,  as  to  be  opposite  the  angles  of 
the  eye.  The  flap  of  skin  comprehended  by  this 
semilunar  incision  being  dissected  up  along 
with  the  part  of  the  orbicularis  muscle  cor- 
responding to  it,  the  conjunctiva,  the  adherent 
surface  of  which  is  now  exposed,  is  to  be  slit 
through  along  the  orbital  margin  of  the  tarsal 
cartilage  and  in  the  direction  of  the  external 
wound.  With  a forceps  the  upper  cut  edge 
of  the  conjunctiva  along  with  the  orbital  mar- 
gin of  the  tarsal  cartilage  is  then  to  be  drawn 
out  through  the  external  wound,  with  the 
edges  of  which  it  is  to  be  united  by  means  of 
the  twisted  suture,  after  the  mucous  surface 
of  its  included  part  has  been  rendered  raw.  By 
this  means  the  ciliary  margin  of  the  eyelid  a 
is  drawn  up  to  its  natural  position,  whilst  the 
part  of  the  eyelid  marked  b is  drawn  down  to- 
wards c. 

Eetropium  from  contraction  of  the  skin  in  con- 
sequence of  bad  cicatrices,  fyc. 

Eetropium  from  the  contraction  of  the 
skin  which  takes  place  in  consequence  of 
cicatrization,  as  often  affects  the  one  eyelid  as 
the  other,  and  sometimes  both,  they  being 
equally  exposed  to  the  wounds,  burns,  ab- 
scesses and  ulcerations,  by  which  the  skin 
and  subcutaneous  cellular  tissue  of  the  eye- 
lids are  liable  to  be  destroyed  to  a greater  or 
less  extent.  In  cases  in  which  the  injury  of 
the  skin  by  burn,  wound,  or  other  cause,  has 
been  at  the  outer  angle,  this,  together  with 
the  outer  part  of  both  eyelids  is  everted. 


In  the  form  of  eetropium  now  under  con- 
sideration, the  eversion  is  generally  very  com- 
plete, sometimes  indeed  to  so  great  a degree 
that  the  ciliary  margin  of  the  eyelid,  very 
much  elongated,  is  drawn  down  upon  the 
cheek  or  up  to  the  eyebrow  as  the  case  may 
be.  Eetropium  of  the  upper  eyelid  it  is 
obvious  leaves  the  eyeball  much  more  ex- 
posed than  eetropium  of  the  lower  eyelid. 

Treatment. — This  form  of  eetropium  has 
exercised  the  operative  ingenuity  of  sur- 
geons from  a very  early  period,  but  it  is  re- 
cently only  that  much  success  has  been  ob- 
tained. Beer  1 writing  so  late  as  1817  dis- 
cusses this  form  of  eetropium  in  a section 
entitled  “ Of  the  incurable  diseases  consequent 
to  the  ophthalmice.” 

The  operation  described  bp  Celsusfor  lagoph- 
thalmus  of  the  upper  eyelid  consisted  in  mak- 
ing a semilunar  incision  through  the  con- 
tracted integuments  of  the  eyelid  “ paulum 

infra  supercilium cornubus  ejus  de- 

orsum  spectantibus.”  The  eyelid  being  set 
free  by  the  incision,  was  brought  into  its  natu- 
ral position  and  an  attempt  made  to  heal  the 
wound  thus  left  by  a broad  cicatrice.  For 
eetropium  of  the  lower  eyelid,  he  recom- 
mends a similar  operation,  “ plagae  tantum,” 
he  says,  “cornua  ad  maxillas,  non  ad  oculum 
convertenda  sunt.” 

This  operation,  which  indeed  Celsus  re- 
commends only  when  the  loss  of  skin  is  in- 
considerable 2,  has  been  performed  over  and 
over  again,  but  it  has  always  been  found  that 
the  cicatrice  gradually  contracted  until  the 
eversion  was  as  bad  or  worse  than  before. 

Professor  Chelius3  of  Heidelberg  has  some- 
what modified  the  above  operation,  and  says 
the  results  he  has  thereby  obtained  have  been, 
even  in  cases  of  very  considerable  shortening 
of  the  skin  of  the  eyelid,  successful  beyond 
expectation. 

Chelius’ s Operation. — An  incision  is  made 
along  the  whole  breadth  of  the  eyelid,  and  as 
near  its  tarsal  edge  as  possible,  through  the 
skin.  The  edges  of  the  wound  are  to  be  dis- 
sected from  the  cellular  tissue,  so  far  that  all 
tension  of  the  skin  may  be  removed,  and  the 
eyelid  admit  of  being  readily  brought  into  its 
natural  position.  The  fibres  of  the  orbicularis 
are  then  to  be  divided  by  several  vertical  in- 
cisions. When  the  replacement  of  the  eye- 
lid is  opposed  by  a considerable  tumefaction 
of  the  conjunctiva,  a portion  of  this  membrane 
is  to  be  removed  by  the  scissors  and  knife, 
and  the  external  commissure  of  the  eyelids 
slit  up,  to  the  extent  of  some  lines,  in  a hori- 
zontal direction.  After  this, two  loops  ofthread 
are  to  be  drawn  through  the  skin  by  means  of 
curved  needles,  near  the  tarsal  edge  of  the  eye- 
lid, but  without  wounding  the  tarsus.  These 
threads  are  to  be  fastened  by  sticking-plaister 

1 Lelirc  von  <lcn  Augcnkrankhcitcn,  u.s.w.  Bd.  ii. 
p.  239.  Wien,  1817. 

2 He  acknowledges  that  when  nimium  palpebras 
deest,  nulla  id  restituere  curatio  potest. 

3 Ilandbuch  d§r  Augenheilkunde,  u.s.f.  Bd.  ii. 
p.  157. 
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to  the  cheek,  if  the  upper  eyelid  be  the  sub- 
ject of  operation, — to  the  forehead  in  the  con- 
trary case,  so  that  the  eyelid  operated  on  may 
be  retained  in  its  natural  position.  The  wound 
of  the  eyelid,  and  the  wound  at  the  angle  of 
the  eye,  are  covered  with  charpie,  which  is  to 
be  retained  in  position  by  strips  of  plaister, 
without  any  other  dressing.  In  the  course 
of  the  after  treatment,  nothing  but  charpie, 
dry  or  smeared  with  some  mild  cerate,  is  to 
be  applied.  The  touching  of  the  parts  with 
lunar  caustic,  even  when  the  granulations  rise 
above  the  edges  of  the  wound,  is  to  be  espe- 
cially avoided,  as  the  granulations  are  thereby 
very  much  disposed  to  contract. 

To  the  separation  of  unnatural  adhesions  or 
division  of  the  contracted  skin,  and  the  ex- 
tirpation of  a portion  of  the  everted  and 
sarcomatous  conjunctiva,  as  described  in  the 
preceding  method,  may  be  added,  when  there 
is  much  transverse  elongation  of  the  tarsus, 
Adams’s  excision  of  a wedge-shaped  portion 
of  the  whole  thickness  of  the  eyelid,  as  above 
described.  Here  it  may  be  remarked,  that,  as 
in  the  cases  under  consideration  the  skin  is  so 
much  shortened,  that  it  is  necessary  in  per- 
forming the  excision  to  make  use  of  a small 
scalpel  instead  of  scissors. 

Transplantation  of  a flap  of  skin  from  the 
temple  or  cheek. — Fricke’s  1 operation. — When 
after  the  separation  of  unnatural  adhesions, 
the  extirpation  of  a cicatrice,  or  the  division 
of  the  simply  contracted  skin,  the  gap  left  by 
the  reinstatement  of  the  eyelid  in  its  natural 
position  is  very  considerable,  attempts  have 
been  made  to  transplant  a portion  of  skin 
from  some  neighbouring  part  into  it.  The 
flap  of  skin  to  be  transplanted  is  usually  taken 
from  the  temple  when  the  upper  eyelid  is  the 
subject  of  operation, — from  the  cheek  in  the 
case  of  the  lower  eyelid,  and  is  made  of  a 


Fig.  215. 


form  corresponding  with  the  gap,  but  of  a size 
somewhat  exceeding  it,  in  order  to  allow  for 
the  contraction  which  subsequently  takes 

1 Blepharoplastik,  oder  die  Bildung  neucr  Augen- 
lieder.  Hamburg,  1829. 


place.  The  flap  is  raised  by  dissection,  along 
with  as  much  of  the  subjacent  cellular  tissue 
as  possible,  but  is  still  left  in  connexion  with 
the  body  by  means  of  a slip  of  sufficient 
breadth  to  allow  of  the  blood  to  circulate  in 
it.  After  all  bleeding  has  ceased,  and  after 
removing  any  clotted  blood  that  may  be  in 
the  gap  in  the  eyelid,  or  adhering  to  the  flap, 
the  latter  is  to  be  twisted  round  and  applied 
to  the  former,  with  the  edges  of  which  it  is  to 
be  fixed  by  stitches,  strips  of  plaister,  and 
bandage.  The  wound  in  the  temple  or  cheek 
whence  the  flap  was  removed,  is  to  be  allow- 
ed to  granulate  and  heal  in  the  ordinary  way. 
Fricke  recommends  the  thickened  and  callous 
conjunctiva  to  be  removed  some  days  before 
the  operation  is  performed. 

Case. — The  subject  of  the  operation  was  a 
man  sixty-three  years  of  age.  in  whom  the 
upper  eyelid  was  held  firmly  back  and  evert- 
ed, after  the  healing  of  a severe  burn.  The 
eversion  was  so  great,  that  the  eyelashes  were 
in  contact  with  the  eyebrows.  The  presence 
of  light  was  painful ; and  the  cornea  had 
begun  to  lose  its  brightness.  The  operation 
was  commenced  by  a moderately  extensive 
incision  in  the  middle  of  the  remains  of  the 
upper  lid,  beginning  at  about  two  or  three 
lines  distance  from  the  inner  canthus,  and  one 
line  and  a half  above  the  palpebral  margin. 
Fricke  now  allowed  the  eyelid  to  be  put  on 
the  stretch  by  an  assistant,  and  finished  the 
incision  by  carrying  it  in  a curved  direction 
at  the  required  distance  from  the  upper  palpe- 
bral margin,  where  it  was  commenced,  through 
the  skin  to  a point  about  two  lines  above  the 
outer  canthus.  The  cellular  membrane  was 
next  separated,  and,  together  with  the  dege- 
nerated and  condensed  muscular  fibre,  dis- 
sected away  so  as  to  leave  bare  the  conjunc- 
tiva. The  margins  of  the  wound  now  gaped 
widely  apart,  and  the  upper  lid  receded. 
This  was  the  time  selected  for  measuring  out 
the  flap  to  be  transplanted,  and  tracing  its 
outline  on  the  cheek  whence  it  was  to  be  re- 
moved. The  flap  was  now  raised,  taking 
care  to  leave  a sufficiently  broad  slip  of  con- 
nexion at  the  point  of  twisting  : it  was  then 
fitted  to  the  edges  of  the  wound  in  the  lid,  so 
as  to  be  accurately  adapted  to  the  separated 
margins.  The  patient  was  much  improved  by 
the  operation  ; the  cornea  having  recovered 
its  transparency,  and  the  conjunctiva  lost  its 
swoln  and  congested  state.  In  short,  the  new 
eyelid  fulfilled  its  office  perfectly  ’. 

Though  the  operation  by  transplantation 
of  the  skin  has  in  some  other  cases  been 
crowned  with  success,  such  an  issue  is  still  so 
doubtful,  that  various  attempts  have  been 
made  to  supply  the  defective  eyelid  with 
skin,  by  simply  slipping  that  in  the  immediate 
neighbourhood  into  the  gap  produced  by  set- 
ting free  the  eyelid,  and  bringing  it  into  its 
proper  position. 

1 Quoted  in  British  and  Foreign  Medical  Review, 
vol.  vii.  p.  405,  from  Zeis,  Handbuch  der  plastisclien 
Chirurgie.  Berlin,  1838. 
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The  Author's  Operation. — The  following 
operation  I have  performed  with  considerable 
success  in  eversion  and  shortening  of  the 
upper  eyelid,  from  contraction  of  the  skin 
consequent  to  burns.  The  peculiarity  of  my 
plan  consists  in  the  following  particulars  : — 
The  eyelid  is  set  free  by  incisions  made  in 
such  a way,  that  when  the  eyelid  is  brought 
back  into  its  natural  position,  the  gap  which 
is  left  may  be  closed  by  bringing  its  edges 
together  by  suture,  and  thus  obtaining  imme- 
diate union.  Unlike  the  Celsian  operation, 
the  narrower  the  cicatrice  the  more  secure 
the  result.  The  flap  of  skin  embraced  by  the 
incisions  is  not  separated  from  the  subjacent 
bone  ; but  advantage  being  taken  of  the 
looseness  of  the  cellular  tissue  between  the 
skin  and  the  bone,  the  flap  is  pressed  down- 
wards, and  thus  the  eyelid  is  set  free.  The 
success  of  the  operation  depends  very  much 
on  the  looseness  of  the  cellular  tissue.  For 
some  days  before  the  operation,  therefore,  the 
skin  should  be  moved  up  and  down  over  the 
frontal  bone,  to  render  the  cellular  tissue  more 
yielding. 

A description  of  the  operation  is  compre- 
hended in  the  following  case. 

A woman,  aged  twenty-four,  had  her  face 
much  scarred.  Both  eyeballs  were  quite  ex- 
posed on  account  of  shortening  and  eversion 
of  the  upper  eyelids.  On  the  left  side  the 
eversion  of  the  upper  eyelid  was  not  so  great 
as  on  the  right.  On  this  side  the  ciliary  mar- 
gin of  the  tarsal  cartilage  corresponded  to  the 
edge  of  the  orbit,  and  the  opposite  margin  of 
the  cartilage  occupied  the  usual  position  of  the 
tarsal  margin  ; so  that  when  an  attempt  was 
made  to  close  the  right  eye,  it  was  the  orbital 
margin  of  the  tarsal  cartilage  which  was  press- 
ed down.  There  was  some  degree  of  shorten- 
ing and  eversion  of  the  left  lower  eyelid.  The 
patient  saw  very  well  with  the  right  eye  ; but 
with  the  left,  on  account  of  some  opacity  of 
the  cornea,  she  did  not  see  well  enough  to 
recognise  a person.  At  the  age  of  one  year 
and  three  months  she  fell  into  the  fire,  and 
had  her  face  severely  burned,  which  was  the 
cause  of  the  state  above  described. 

Two  years  before  coming  under  my  care, 
she  had  an  operation  performed  on  the  left 
eye,  and  derived  advantage  from  it.  It  is  pro- 
bable, however,  that  the  eversion  only  had 
been  lessened  by  the  operation,  for  the  short- 
ening of  the  upper  eyelid  was  still  very  great. 

On  the  22d  of  February,  1836,  I operated 
on  the  left  upper  eyelid.  Two  converging 
incisions  were  made  through  the  skin,  from 
over  the  angles  of  the  eye  upwards  to  a point 
where  they  met,  somewhat  more  than  an  inch 
from  the  adherent  ciliary  margin  of  the  eye- 
lid. By  pressing  down  the  triangular  flap 
thus  made,  and  cutting  all  opposing  bridles  of 
cellular  tissue,  but  without  separating  the  flap 
from  the  subjacent  parts,  I was  able  to  bring 
down  the  eyelid  nearly  into  its  natural  situa- 
tion, by  the  mere  stretching  of  the  subjacent 
cellular  tissue.  A piece  of  the  everted  con- 
junctiva was  snipped  off.  The  edges  of  the 


gap  left  by  the  drawing  down  of  the  flap,  were 
now  brought  together  by  suture,  and  the  eye- 
lid was  retained  in  its  proper  place  by  plan- 
ters, compress,  and  bandage. 

During  the  healing  of  the  wound,  a small 
piece  of  the  apex  of  the  flap,  which  had  been 
too  much  separated  from  the  subjacent  parts, 
sloughed.  By  the  1st  of  April  the  parts  were 
healed,  and  the  eversion  completely  cured. 
The  cicatrice  where  the  part  had  sloughed 
was  pretty  broad.  When  the  bandages  were 
first  left  off,  the  eyelid  was  so  much  elon- 
gated, that  if  the  lower  eyelid  had  not  also 
been  shortened,  the  eye  would  have  been 
entirely  covered.  After  leaving  off  the  band- 
ages some  shortening  took  place,  not  from 
contraction  of  the  cicatrice,  but  of  the  skin. 
Being  no  longer  on  the  stretch,  the  skin 
assumed,  as  it  contracted,  more  of  its  natural 
appearance. 

About  the  middle  of  March,  the  right 
upper  eyelid  was  operated  upon.  The  inci- 
sions were  made  in  a similar  way,  (a  a,  Fig. 
216,)  except  that  they  did  not  meet  in  a 
point,  a space  being  left  between  their  extre- 
mities to  the  extent  of  about  one-sixth  of  an 
inch,  which  was  divided  by  a transverse  cut 
( b , Fig.  216.) 

Fig.  216. 
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By  the  stretching  of  the  subjacent  cellular 
tissue,  I succeeded  in  drawing  down  the  flap, 
and  thus  elongated  the  eyelid  so  much  that 
it  covered  the  eye  entirely  ; but  in  conse- 
quence of  the  long  continued  displacement  of 
the  tarsal  cartilage,  the  ciliary  margin  of  it 
did  not  come  into  contact  with  the  eyeball. 
I did  not  interfere  with  this  state  of  parts,  by 
attempting  any  transverse  shortening  of  the 
lid,  but  a piece  of  the  everted  conjunctiva  was 
removed,  and  with  it  a bit  of  the  tarsal  carti- 
lage. From  the  surface  of  this  wound  there 
sprang  out  a small  soft  fungus,  which  was  cut 
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off  with  the  scissors,  and  the  root  touched 
with  the  lunar  caustic  pencil  *. 

Fig.  217. 


the  sutures. 

The  above  operation  was  repeated  by 
M.  A.  Berard,  in  1837,  without  success,  and 
by  M.  Velpeau,  in  1838,  successfully  in  one 
case,  and  unsuccessfully  in  another,  in  which 
erysipelas  came  on1  2.  M.  Sanson  has  also 
performed  an  operation  resembling  it  in  some 
points,  but  quite  different  from  it  in  others. 
In  my  operation,  advantage  is  taken  of  every 
bit  of  skin  ; whereas,  M.  Sanson  appears,  from 
the  following  description  of  the  operation  by 
M.  Carron  du  Villards3,  to  have  made  no  use 
at  all  of  the  triangular  flap. 

Sanson's  Operation. — M.  Carron  du  Villards 
describes  this  operation  as  he  saw  it  perform- 
ed by  M.  Sanson,  in  a case  of  great  eversion, 
but  without  thickening  of  the  conjunctiva. 
The  operator  made  through  the  skin,  below 
the  eyelid  (lower  ?)  a V shaped  incision,  the 
space  comprised  between  the  two  branches  of 
which  occupied  almost  the  whole  eyelid.  The 
flap  being  dissected  up,  the  eyelid  was  easily 
brought  into  its  natural  position.  M.  Sanson, 
after  having  dissected  the  edges  of  the  tissues 
adjacent  to  the  solution  of  continuity,  united 
them  by  three  points  of  twisted  suture,  thus 
leaving  the  flap  floating,  with  the  intention  of 
cutting  it  away  afterwards  if  necessary.  Every 

1 London  Medical  Gazette,  vol.  xviii.  p.  224.  Lon- 
don, 1836.  See  also  Mackenzie's  Practical  Treatise 
on  the  Diseases  of  the  Eye.  Third  Edition,  p.  195. 
London,  1840. 

2 Manuel  Pratique  des  Maladies  des  Yeux,  d’apres 
M.  le  Professcnr  Velpeau,  par  Gustave  Jeanselme. 

3 Guide  Pratique  pour  l'Etude  et  lc  Traitcment 
des  Maladies  des  Yeux,  tom.  i.  p.  347.  Paris,  1838. 


thing  promised  to  the  operation  complete 
success,  when  the  patient  was  attacked  with 
erysipelas,  of  which  he  died. 

Jdger's  Operation  *. — In  cases  of  ectropium 
in  which  the  perpendicular  diameter  or  the 
breadth  of  the  eyelid  is  shortened,  and  the 
transverse  diameter  elongated,  an  operation 
is  performed  by  Professor  Jager,  with  the 
twofold  aim  of  increasing  the  breadth  of  the 
eyelid,  and  reducing  its  transverse  elonga- 
tion. 

Before  proceeding  to  the  operation,  the 
difference  in  length  of  the  tarsal  edge  of  the 
everted  lid,  and  of  that  of  the  sound  one  of 
the  opposite  eye,  is  to  be  accurately  ascer- 
tained by  measurement,  in  order  that  it  may 
be  determined  how  much  it  will  be  necessary 
to  excise  from  the  margin  of  the  everted  lid 
to  reduce  it  to  the  same  length  as  that  of  the 
sound  one. 

In  operating  on  the  everted  upper  eyelid, 
the  surgeon  takes  hold  of  it  about  the  centre 
of  its  edge  with  a common  forceps  or  hook, 
and  draws  it  downwards,  so  as  to  put  on  the 
stretch  the  cicatrice,  by  which  the  eyelid  is 
bound  to  the  margin  of  the  orbit.  With  a 
scalpel  a transverse  incision  is  now  to  be 
made  about  midway  between  the  margin  of 
the  everted  lid  and  the  superciliary  arch. 
The  incision  is  to  be  commenced  and  termi- 
nated in  sound  skin,  and  is  to  be  carried 
through  the  whole  thickness  of  the  eyelid,  so 
as  to  form  a slit  through  which,  when  the 
strip  of  eyelid  comprehending  the  palpebral 
margin  is  drawn  down,  the  eyeball  appears. 
The  length  to  which  the  incision  is  I o be  car- 
ried must  depend  on  the  circumstances  of  the 
case.  To  avoid  the  risk  of  wounding  the  eye- 
ball, a horn  spatula  may  be  inserted  between 
it  and  the  eyelid  before  making  the  incision. 

The  narrow  slip  separating  the  natural 
rima  palpebralis  from  the  artificial  opening 
formed  by  the  incision  just  described,  is  the 
part  from  the  middle  of  which  the  piece,  ne- 
cessary to  be  removed  in  order  to  reduce  the 
transverse  diameter  of  the  eyelid,  is  to  be  cut 
out.  The  size  of  the  piece  is  already  known 
from  the  measurements  made  before  the  ope- 
ration was  commenced.  With  a forceps  and 
scissors  the  excision  is  easily  effected. 

A straight  double-edged  scalpel  is  now  to 
be  used,  for  the  purpose  of  separating  the  in- 
teguments from  the  frontal  bone.  The  upper 
lip  of  the  wound  being  seized  with  the  for- 
ceps, and  separated  a little  from  the  edge  of 
the  orbit,  the  scalpel  is  to  be  introduced  up- 
wards and  slightly  outwards  between  the  pos- 
terior surface  of  the  orbicularis  muscle  and 
anterior  surface  of  the  frontal  bone.  Having 
been  pushed  onwards  to  a sufficient  depth,  the 
blade  is  to  be  carried  with  a sawing  motion 
towards  the  temple  and  external  canthus,  and 
then  towards  the  middle  line  of  the  forehead, 
without  enlarging  the  original  wound  of  the 

1 Preyer,  Nova  Blepharoplastices  Methodus;  Vin- 
dobonae,  1831. — Brown,  in  London  Medical  Gazette, 
vol.  xvii.  p.  721. — Mackenzie,  Practical  Treatise  on 
the  Diseases  of  the  Eve,  3d  cd.  p.  197. 
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palpebra,  transfixing  the  skin,  or  injuring  the 
periosteum.  By  this  process,  the  skin  and 
muscle  covering  the  supra-orbital  region  and 
the  angles  of  the  orbit  are  separated  from  the 
subjacent  parts,  and  rendered  capable  of  un- 
dergoing a change  in  their  position.  The 
depth  to  which  the  scalpel  will  require  to  be 
carried,  and  particularly  the  extent  in  the 
transverse  direction  to  which  the  integuments 
ought  to  be  detached,  must  always  be  propor- 
tionate to  the  loss  of  the  palpebral  substance, 
and  to  the  different  degrees  of  mobility  of  the 
frontal  coverings. 

The  wounds  are  now  to  be  united  by  the 
interrupted  suture  ; and  first  that  left  by  the 
excision  of  the  piece  from  the  narrow  strip  of 
the  tarsus  is  to  be  united  by  two  sutures. 
The  integuments  of  the  supra-orbital  region 
and  angles  of  the  orbit,  which  have  been  de- 
tached from  the  subjacent  bone,  are  then  to 
be  pressed  downwards  by  an  assistant,  so  as 
to  bring  together  the  edges  of  the  transverse 
wound  of  the  lid.  A stitch  is  first  to  be  in- 
serted about  the  middle  of  the  wound,  and 
then,  should  the  upper  lip  of  the  wound  not 
much  exceed  the  lower  lip  in  length,  lateral 
stitches  may  be  immediately  inserted.  If,  on 
the  other  hand,  the  upper  lip  of  the  wound 
exceed  the  lower  lip  to  the  extent  of  forming 
a fold,  this  must  be  removed  by  the  scalpel 
or  scissors,  in  order  that  the  edges  of  the 
wound  may  be  nicely  adjusted.  The  number 
of  stitches  required  cannot  a priori  be  deter- 
mined. 

Coaptation  of  the  wound  having  thus  been 
effected,  the  eyeball  is  covered  by  integu- 
ments drawn  partly  from  the  supra-orbital 
region,  but  chiefly  from  the  angles  of  the 
orbit ; the  eyebrow,  however,  will  be  some- 
what depressed,  and  will  not  describe  so  large 
and  convex  an  arch  as  before. 

The  operation  upon  the  lower  eyelid  con- 
sists in  first  removing  a triangular  piece,  as  in 
the  operation  of  Adams  above  described,  and 
then  detaching  the  integuments  from  the 
margin  of  the  orbit  by  a process  similar  to 
that  above  described  for  increasing  the  per- 
pendicular diameter  of  the  upper  eyelid. 

The  stitches  are  to  be  supported  by  inter- 
posing narrow  strips  of  court  plaister.  The 
wounds  are  then  to  be  covered  with  small 
pieces  of  lint,  and  graduated  compresses,  cor- 
responding in  size  to  the  circumference  of  the 
orbit,  are  to  be  placed  upon  the  supra-orbital 
region,  or  cheek,  according  as  the  operation 
has  been  performed  for  the  restoration  of  the 
upper  or  lower  lid.  Over  the  graduated  com- 
presses long  strips  of  adhesive  plaister  are  to 
run,  being  applied  in  such  a manner  as  to 
draw  the  integuments  towards  the  eyelid,  and 
to  approximate  them  to  the  bones.  When  the 
upper  eyelid  has  been  operated  upon,  the  ad- 
hesive plaisters  may  extend  from  the  nape  of 
the  neck  to  the  cheek.  A roller  may  be  ap- 
plied to  assist  the  action  of  the  plaisters,  if  it 
be  deemed  necessary.  In  the  after  treat- 
ment, nothing  is  to  be  omitted  likely  to  pro- 
mote union  by  the  first  intention. 


Fig.  218. 


Fig.  218.  Lagophthalmos  with  moderate  eversion  of 
the  right  upper  eyelid  produced  by  gangrenous  erysipe- 
las. a , 6,  line  indicating  the  direction  in  which  the  first 
incision  is  made. 


Fig.  219. 


Fig.  219.  The  same  eye , in  which  the  eyelid  is  slit 
through  and  through  transversely  from  near  the  one 
angle  to  near  the  other , and  the  strip  at  the  tarsus 
brought  down  over  the  eye.  a , b,  hiatus  through  which 
the  eyeball  is  seen ; c , the  piece  to  be  cut  out  in  order  to 
shorten  the  lid  transversely. 


Fig.  220. 


Fig.  220.  The  eyelid  after  the  operation,  a,  b , and 
c,  d,  lines  indicating  the  margin  of  the  united  wounds. 
The  dots  mark  where  the  sutures  were.  The  superciliary 
arch  is  seen  somewhat  lower  and  less  convex  than 
natural. 

Fig.  221. 


Fig.  221.  E- 
version  of  the 
loiccr  eyelid  in 
a girl  aged  18. 
o,  b , — a,  b,  and 
a,c, — a,  c.  lines 
showing  the  in- 
cisions formed 
in  the  opera- 
tion. 
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Fig.  222. 


Fig.  222.  The  eyelid  after  the  operation,  a,  A,  line 
in  which  the  margins  of  the  wound  are  united  by  suture. 

Smart  inflammation,  requiring  active  treat- 
ment for  its  removal, — nausea  and  vomiting, 
demanding  the  use  of  opium  and  effervescing 
draughts, — premature  removal,  from  accident, 
of  one  or  more  of  the  sutures, — and  ulceration 
of  the  edges  of  the  wounds, — are  among  the 
unfavourable  occurrences  which  occasionally 
supervene  to  the  operation. 

In  bad  cases  of  ectropium  of  the  upper  eye- 
lid, it  may  be  doubted  if  this  operation  of 
Jager  be  calculated  to  effect  the  desired 
object  with  more  certainty  than  the  simpler 
methods  detailed  in  this  article.  Certainly, 
in  the  case  described  and  delineated  by  Drey- 
er,  (whose  figures  are  given  above,)  the  cure 
could  have  been  effected  by  a much  milder 
operation. 

Dicffenhacli' s Operation.  — This  is  com- 
menced by  extirpating  the  cicatrice  and  de- 
generated skin,  the  incisions  being  made  so 
that  a triangular  wound  may  be  left,  having 
the  base  towards  the  margin  of  the  eyelid. 
The  tarsus,  if  present,  is  to  be  carefully  pre- 
served ; but,  if  the  whole  eyelid  is  gone, 
whatever  of  the  conjunctiva  remains  is  to  be 
detached  from  the  margin  of  the  orbit,  and 
dissected  up  a little  towards  the  eyeball,  in 
order  that  it  may  afterwards  be  adapted  as  a 
lining  to  the  new  eyelid.  From  the  outer 
extremity  of  the  base  of  the  triangular  wound, 
an  incision  through  the  skin  is  to  be  carried 
towards  the  temple  ; the  length  of  which 
incision  must  be  somewhat  greater  than  that 
of  the  base  of  the  triangular  wound  of  the 
eyelid.  Beginning  at  the  temporal  extremity 
of  this  horizontal  incision,  another  is  to  be 
made — downwards,  if  it  is  the  lower  eyelid 
which  is  to  be  restored, — upwards,  if  the 
upper  eyelid.  This  second  incision  is  to  run 
not  quite  parallel  with  the  outer  edge  of  the 
triangular  wound,  but  slightly  approximating 
to  its  apex,  on  a level  with  which  it  is  to 
terminate. 

The  flap  of  skin  thus  circumscribed  is  to  be 
raised  up  by  dissection,  along  with  its  subja- 
cent layer  of  fat  and  cellular  tissue.  After 
the  bleeding  has  ceased,  the  flap  and  the  tri- 
angular wound  are  to  be  carefully  freed  from 
coagula,  and  the  former  so  transposed  that  it 
may  fill  up  the  latter.  The  flap  is  now  to  be 


secured  in  its  new  situation,  first  by  a stitch 
at  the  inner  angle  of  the  eye.  Its  upper 
edge  is  then  to  be  united  by  four  stitches  to 
the  tarsus,  if  present ; or,  if  this  has  been 
lost,  with  the  conjunctiva,  at  its  cut  margin. 
Lastly,  the  inner  edge  of  the  flap  is  united 
to  the  skin,  forming  the  inner  boundary  of 
the  triangular  wound  by  means  of  the  twisted 
suture.  The  wound  in  the  temple,  left  by 
the  removal  of  the  flap  of  skin,  is  to  be  dressed 
with  charpie  ; and,  over  the  whole,  several 
strips  of  adhesive  plaister  are  laid,  in  order  to 
keep  the  transposed  flap  closely  applied  in  its 
new  situation.  Cold-water  dressings  are  then 
to  be  applied. 

Fig.  223. 


This  method  of  operating  has  been  success- 
fully followed  by  Lisfranc,  Ammon,  Eckstrom, 
Blasius,  and  Fricke  '. 

Instead  of  taking  the  flap  wholly  from  one 
side,  a part  may  be  taken  from  one  side  and  a 
part  from  the  other.  The  two  parts  are  then 
to  be  united  in  the  middle  by  the  hare-lip 
suture.  This  is  said  to  be  the  manner  in 
which  Dieffenbach  ordinarily  performs  the 
operation  for  ectropium  of  the  lower  eyelid  2. 

The  above  plans  of  operating  may  be  modi- 
fied and  combined  in  different  ways,  according 
to  the  circumstances  of  any  particular  case. 

It  has  been  mentioned,  that  it  sometimes 
happens  that,  from  bad  cicatrices,  the  skin  of 
the  temple  is  much  contracted,  and  the  ex- 
ternal commissure,  together  with  the  outer 
parts  of  the  lids,  everted  in  consequence.  In 
such  a case,  Walther3  excised  the  tarsal  edges 
of  both  eyelids  where  they  were  everted, 
together  with  the  commissure  and  a triangular 
piece  of  the  neighbouring  integument  of  the 

1  Ammon’s  Zeitschrift  fur  die  Ophtlialmologie, 
Bd.  iv.  and  v.  Heidelberg,  1835-6. — Staub,  de 
Blepharoplastice ; Berolini,  1835.  Sec  also  Mackenzie, 
ut  supra 

2 See  Review  of  Zeis’s  Handbuch  der  plastisehen 
Chirurgie,  in  the  British  and  Foreign  Medical  Review, 
vol.  vii.  p.  406.  London,  1839. 

3 Ectropium  Anguli  Oculi  Externi,  eine  neue 
Augenkranklicit,  und  die  Tarsorapbia,  cine  neue 
Augcnopcration,  in  Graefe  und  Walther’s  Journal 
dcr  Chirurgie  und  Augenhcilkundc,  Bd.  ix.  p.  86. 
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temple,  the  base  being  towards  the  eye,  and  He  then  closed  the  external  wound  over  the 
the  apex  towards  the  ear  (Fig.  224).  He  old  cicatrice.  The  lid  was  in  this  way  elon- 
then  united  the  edges  of  the  wound  by  two  gated,  a scarcely  observable  scar  remained, 
sutures;  and  the  eversion  was  by  this  tarsora • and  the  disagreeable  depression  at  the  edge 
phia  cured  (Fig.  225).  of  the  orbit  was  no  longer  in  view. 


Fig.  224. 


Fig.  225. 


In  similar  cases,  but  with  more  complete 
eversion  of  both  eyelids,  Dieffenbach  has 
made  to  the  above  proceeding  of  Walther  the 
following  additions.  After  the  excision  of 
the  triangular  piece  from  the  outer  canthus, 
a curved  incision  is  carried  above  the  supra- 
orbital arch  ; and  another,  below  the  lower 
margin  of  the  orbit,  and  towards  the  nose. 
The  two  crescentic  flaps  are  then  raised ; and, 
after  closing  the  wound  in  the  temple,  they 
are  adapted  as  new  lids  to  the  remaining  con- 
junctiva '. 


Ectropium  from  caries  of  the  orbit. 

When  ectropium  is  complicated  with  caries 
of  the  margin  of  the  orbit,  nothing  in  the  way 
of  operation  in  reference  to  the  ectropium 
should  be  attempted,  until  the  disease  of  the 
bone  is  cured.  Then,  it  will  generally  be 
necessary,  on  account  of  the  extent  to  which 
the  skin  of  the  eyelid  has  suffered  from  the 
carious  suppuration  and  ulceration,  to  have 
recourse  to  the  transplantation  or  transposition 
of  the  neighbouring  skin,  according  to  some 
one  of  the  operations  above  described.  It, 
however,  sometimes  happens,  that,  though  the 
eversion  is  considerable,  a very  small  part  of 
the  skin  only  is  drawn  into  the  cicatrice, 
whilst  the  surrounding  skin, still  pretty  healthy, 
is  puckered.  In  a case  of  this  kind,  Dr.  Am- 
mon 1 2 surrounded  the  adherent  part  of  the  skin 
by  an  incision;  left  it  adherent  to  the  bone; 
detached  the  neighbouring  integuments  all 
round,  to  such  an  extent,  that  the  lid  was  set 
at  liberty,  and  the  patient  could  shut  the  eye. 

1 British  and  Foreign  Medical  Review,  ut  supra. 

2 Zeitschrift  fur  die  Ophthalmologie.  Bd.  i.  p.  49. 
Dresden,  1831. 


Fig.  226. 


Fig.  227. 


Ectropium  in  purulent  ophthalmia. 

Eversion  of  the  eyelids  sometimes  occurs 
in  purulent  ophthalmia,  in  consequence  of  the 
great  tumefaction  of  the  palpebral  conjunc- 
tiva. The  inflammatory  edema  of  the  eyelids, 
which  for  a time  is  excessive,  beginning  at 
length  to  subside,  while  no  proportionate 
diminution  of  the  swelling  of  the  lining  mem- 
brane of  the  lids  has  as  yet  taken  place,  the 
swollen  and  granulated  conjunctiva  loses  that 
counterpoise  which  the  external  swelling  af- 
forded it,  and  is  forced  outwards  by  the  action 
of  the  orbicularis  palpebrarum.  If  the  pro- 
trusion is  not  immediately  returned,  the  upper 
part  of  the  eyelid  and  the  retroverted  carti- 
lage act  like  a ligature  on  the  parts  protruded ; 
and,  as  the  swelling  increases,  the  stricture 
becomes  still  stronger  by  the  natural,  but 
ineffectual,  efforts  of  the  orbicularis  to  bring 
the  tarsus  into  its  proper  position  *. 

In  the  ophthalmia  of  new-born  infants, 
eversion  of  the  eyelids  readily  takes  place 
when  the  child  cries,  or  when  the  eyes  are 
being  cleansed  from  the  discharge.  The  eye- 
lids are  easily  returned  to  their  proper  posi- 
tion, if  the  attempt  be  made  at  once  ; but,  if 
they  are  left  everted  for  any  time,  the  con- 
tinued efforts  of  the  orbicularis,  together  with 

1 Vetch,  Practical  Treatise  on  the  Diseases  of  the 
Eye,  p.  228.  London,  1820. 
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accumulation  of  blood  in  the  protruded  con- 
junctiva, increase  the  eversion. 

The  farther  consideration  of  this  form  of 
eversion  belongs  rather  to  the  article  on 
purulent  ophthalmia  than  to  this  on  ectro- 
pium. 

Ectropium  from  tumours. 

When  eversion  of  the  eyelid  is  owing  to  a 
tumour,  the  nature  and  treatment  of  the  tu- 
mour comes  to  be  the  principal  consideration 
in  the  case. 

( T.  Wharton  Jones.) 

ECZEMA,  a non-contagious  vesicular  erup- 
tion. The  vesicles  are  small  and  crowded  to- 
gether, and  their  bases  are  but  little  inflamed. 
It  is  usually  the  effect  of  derangement  in  the 
digestive  organs,  or  of  local  irritation  to  the 
skin.  The  treatment  consists  in  attention  to 
the  state  of  the  general  health,  avoiding  every 
cause  of  irritation,  the  use  of  simple  poultices, 
and  washing  the  part  with  thin  warm  gruel, 
giving  also  some  mineral  acid  with  cinchona 
or  sarsaparilla. 

EILOIDES,  (from  aXw,  to  coil.)  A name 
suggested  by  Dr.  Warren  for  a rare  affection 
of  the  skin,  which  appears  to  consist  mainly 
in  hypertrophy  of  the  cutis  : the  word  con- 
veys'a correct  idea  of  a curious  physical  pecu- 
liarity of  the  diseased  structure— its  tendency 
to  assume  a coiled  shape.  We  say  appears, 
because  neither  in  the  case  observed  by  this 
eminent  surgeon,  nor  in  the  still  more  extra- 
ordinary one  depicted  in  John  Bell’s  “ Princi- 
ples of  Surgery',”  (referred  to  by  Dr. Warren 
as  probably  of  the  same  description  as  his 
own,)  were  the  anatomical  characters  of  the 
diseased  formation  ascertained.  Not  only, 
therefore,  is  the  nature  of  the  malady  un- 
established, but  the  question  whether  the 
coiled  shape  be  an  essential  effect  of  that 
nature,  or  a mere  accidental  consequence  of 
the  relations  and  properties  of  the  tissue 
engaged,  is  still  open  to  inquiry. 

The  subject  of  the  sketch,  (fig.  228,)  re- 
duced from  Dr.  Warren’s  drawing,  was  a young 
negress.  The  disease  seems  to  have  originated 
in  the  form  (Fig.  228)  of  an  elevation  of  the 
skin,  “ like  that  resulting  from  a burn  this 
increased  in  size  without  causing  pain  or  be- 
coming the  seat  of  change  ot  colour,  heat,  or 
ulceration.  When  first  observed  by  Dr.  War- 
ren, the  patient  was  about  fifteen  years  old  : 
the  diseased  mass  then  hung  from  the  side  of 
the  neck  by  a narrow  base,  and  looked  “ like 
a triple  coil  of  inflated  intestine,  each  roll 
being  four  inches  long.”  The  patient  s health 
was  not  notably  deranged.  Dr.  Warren  re- 
moved the  tumour,  and  with  it  a certain  width 
of  sound  skin  all  round.  The  edges  of  the 
wound  were  in  great  measure  capable  of 
being  brought  together  at  once  ; the  re- 

’ Vol.  iii.  pt.  i.  p.  32.  The  tumour  observed  by 
Bell,  was,  according  to  this  author,  the  result  of 
“ mere  increased  nutrition,  the  skin  being  unchanged 
in  form  or  texture.”  This  opinion  was,  however, 
founded  on  external  examination  solely. 


Fig.  228. 


mainder  closed  by  granulation,  the  surface 
being  frequently  acted  upon  with  caustics  : 
in  four  weeks  the  wound  was  perfectly  healed 
and  smooth.  The  disease,  however,  returned ; 
and  eighteen  months  after  the  first  operation, 
the  mass,  attached  by  a broader  base  than  be- 
fore, had  re-attained  its  former  dimensions. 
Dr.  Warren  having  refused  to  operate,  another 
practitioner  removed  the  growth  : soon  after 
it  re-appeared,  and  grew'  rapidly ; the  patient’s 
health  failed,  and  she  died  dropsical.  The 
liver  is  stated  to  have  been  diseased,  and  the 
lymphatic  glands  enlarged  ; the  cellular  tissue 
and  serous  cavities  to  have  contained  water. 

,/.  C.  Warren,  Surgical  Observations  on  Tumours, 
with  Cases  and  Operations.  Boston,  U.  S.  and 
Loud.  1839. 

( Walter  Hayle  Walshe.) 

ELATERIUM,  an  extract  procured  from 
a species  of  momordica,  the  activity  of  w'hich 
depends  on  the  quantity  of  a principle  called 
elatin,  which  it  contains.  It  is  a powerful 
hydragogue  cathartic  in  doses  from  a sixth  of 
a grain  to  two  grains,  and  is  much  used  in 
cases  of  dropsy  ; but  its  employment  is  con- 
tra-indicated where  the  exhaustion  which  fol- 
lows its  operation  is  likely  to  prove  injurious. 

ELECTUARY.  A combination  of  dif- 
ferent ingredients  mixed  together  into  the 
consistence  of  honey. 

ELEPHANTIASIS,  (from  i\e<pac,  an 
elephant)  ; a disease  so  named  because  the 
legs  of  persons  attacked  by  it  become  large, 
rough,  and  scaly,  like  those  of  an  elephant. 
This  was  the  leprosy  of  the  Arabians.  It  is 
placed  by  Cullen  in  the  class  Cachexise,  and 
order  Impetigines. 
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ELEVATOR.  An  instrument  employed 
to  raise  portions  of  the  cranium  when  de- 
pressed. See  Head,  Injuries  of. 

ELYTROCELE  (from  eXvrpov,  vagina, 
and  Kr\ \t\,  a tumour).  Vaginal  hernia.  See 
Hernia. 

EMBROCATION.  See  Liniment. 
EMBRYOTOMY.  See  Cephalotomy. 
EMBRYULCUS.  The  ancient  crotchet. 

EMETICS  (from  ipeio,  to  vomit.  Syn. 
f fiiriKov,  Gr.  ; emelicus,  vomitorium,  Lat.  ; 
vomitif,  emetique,  Fr. ; Brechmittel,  Ger.) 

Substances  capable  of  producing  vomiting, 
independent  of  any  nauseous  taste  or  flavour, 
or  of  any  effect  arising  from  the  mere  quan- 
tity of  matter  taken  into  the  stomach. 

Emetics  are  derived  both  from  the  organic 
and  inorganic  kingdoms  ; of  the  former,  the 
potassio-tartrate  of  antimony,  ammonia,  and 
the  sulphates  of  zinc  and  copper  are  the  prin- 
cipal ; and  of  the  latter,  ipecacuanha,  scilla 
maritima,  asarum  europeum,  anthemis  nobilis, 
sinapis  alba,  and  nicotiana  tabacum.  Besides 
these,  we  must  enumerate  as  emetics  any 
causes  which  operate  on  the  brain  so  as  to 
affect  the  stomach  by  sympathy,  or  which  ex- 
cite the  muscles  concerned  in  the  act  of  vomit- 
ing ; as  the  motion  of  a vessel  at  sea,  or  of  a 
carriage  on  a rough  road,  swinging,  &c.,  or 
mechanical  irritation  of  the  fauces. 

Passing  over  the  questions  of  the  modus 
operandi  of  emetics,  and  the  mechanism  and 
physiology  of  the  act  of  vomiting,  we  have  to 
consider  the  uses  of  this  class  of  therapeutic 
agents  to  the  practical  surgeon. 

The  first  effect  of  an  emetic  on  the  system 
is  nausea,  with  general  depression  of  the  cir- 
culatory and  nervous  systems ; this  is  followed 
by  ejection  of  the  contents  of  the  stomach, 
and  subsequent  alteration  in  the  qualities  of 
the  gastric  fluids.  If  the  action  continue, 
bile  is  also  thrown  up,  it  having  been  passed 
into  the  stomach  in  consequence  of  the  com- 
pression sustained  by  the  liver  and  gall  blad- 
der. During  the  act  of  vomiting,  the  blood 
is  forcibly  propelled  through  the  vessels  of 
the  abdominal  viscera,  by  which  the  nature 
and  amount  of  their  secretion  is  altered,  espe- 
cially that  of  the  kidneys,  which  is  much 
augmented.  The  pulmonary  vessels  are  affect- 
ed in  a similar  manner,  their  exhalations  being 
rendered  much  more  copious.  The  distribu- 
tion of  blood  to  all  parts  of  the  system  is 
equalised,  determination  taking  place  espe- 
cially to  the  general  surface,  inducing  dia- 
phoresis, thereby  removing  local  congestions, 
checking  effusions  into  the  serous  cavities, 
and  enabling  the  absorbent  vessels  to  act 
more  freely. 

Each  of  these  effects  may  be  taken  advantage 
of  by  the  surgeon.  The  stage  of  depression 
he  seizes  as  affording  the  most  favourable 
period  for  the  reduction  of  dislocations,  and 


as  a means  of  checking  haemorrhage,  provided 
this  do  not  proceed  from  very  large  vessels, 
being  especially  beneficial  in  menorrhagia  and 
the  haemorrhage  of  dysentery.  The  removal 
of  poisonous,  acrid,  intoxicating,  or  indigest- 
ible substances  from  the  stomach,  is  an  effect 
obviously  desirable  in  every  case  of  disease 
or  injury  which  can  fall  under  our  care.  The 
pressure  on  the  abdominal  viscera  has  been 
considered  as  serviceable  in  assisting  the  ex- 
pulsion of  biliary  and  renal  calculi,  and  the 
expectorant  action  in  relieving  the  effects  of 
pulmonary  congestion  from  any  cause.  In  the 
early  stages  of  traumatic  fever,  benefit  is  de- 
rived from  the  action  of  emetics  on  the  gene- 
ral surface  and  on  the  secretions,  and  to  the 
same  effects  their  beneficial  results  are  to  be 
attributed  in  cases  of  glandular  inflammation, 
swelled  testicle,  ophthalmia,  tonsillitis,  and 
the  various  forms  of  serous  effusion. 

Emetics  are  contra-indicated  in  plethoric 
subjects,  especially  where  there  is  any  tend- 
ency to  cerebral  congestion  ; in  all  cases  of 
extreme  debility  ; in  acute  inflammation  of 
any  of  the  important  viscera  of  the  body  ; in 
advanced  pregnancy ; in  intestinal  hernia ; 
and  in  prolapsus  uteri. 

With  regard  to  the  choice  of  the  substance 
to  be  employed,  the  salts  of  copper  or  zinc 
would  be  selected  if  immediate  action  were 
desired  ; the  tartar  emetic  if  we  wish  to 
induce  the  greatest  amount  of  debilitating 
action  ; and  in  all  other  cases  some  prepara- 
tion of  ipecacuanha. 

EMETO-CATHARTIC,  (from  s^rog, 
vomiting,  and  tcadapriKog,  a purgative.)  Any 
substance  which  produces  both  vomiting  and 
purging. 

EMMENAGOGUES  (from  tpfirjvut,  the 
menses,  and  ayio,  to  drive).  Medicines  which 
have  the  power  of  promoting  the  menstrual 
discharge.  These  substances  can  only  be  con- 
sidered as  relative  agents,  acting  according 
to  the  different  conditions  of  the  general  sys- 
tem, electricity  being  the  only  means  by 
which  we  can  reasonably  expect  to  directly 
stimulate  the  uterus  ; experience  having 
proved  that  the  ergot  of  rye,  and  stimulating 
injections  into  the  uterus,  have  very  little 
power  as  emmenagogues  in  the  majority  of 
cases. 

Deficient  menstruation  can  rarely  be  con- 
sidered as  a primitive  affection,  in  the  great 
majority  of  cases  being  merely  a symptom  of 
general  constitutional  disorder,  plethora  on 
the  one  hand,  or  debility  on  the  other.  Thus 
iron,  good  living,  cold  bathing,  and  open  air 
exercise,  may  be  powerful  emmenagogues  on 
one  class  of  patients  ; and  abstinence,  purging, 
cupping  on  the  loins,  or  leeching  the  groins 
on  the  other.  Savin,  cantharides,  aloes,  black 
hellebore,  gamboge,  and  other  substances 
which  act  as  drastic  purgatives,  and  also  stimu- 
late the  urinary  organs,  have  been  regarded 
as  specific  emmenagogues  ; but  though  they 
certainly  do  cause  determination  of  blood  to 
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the  pelvic  viscera,  and  in  some  cases  of 
chlorosis  and  amenorrhsea  do  bring'  on  the 
catamenia,  yet  their  effects  are  very  uncer- 
tain, often  injurious,  and  always  distressing. 
It  is  very  rarely,  therefore,  that  they  should 
be  employed,  it  being  a far  more  philosophi- 
cal practice  to  seek  to  remove  the  causes  on 
which  the  deficient  menstruation  depends. 
See  Amenorrhsea. 

EMPHYSEMA  (ip<j>varnta,  from  tv,  into, 
and  ipvaaoj,  to  blow).  A collection  of  air  or 
other  gaseous  fluid  in  the  cellular  membrane, 
subcutaneous  or  visceral.  Such  at  least  is  the 
surgical  acceptation  of  the  term  ; the  applica- 
tion by  Latinnec  of  the  phrase  “ vesicular 
emphysema!'  to  a disease  of  the  lungs  anatomi- 
cally characterised  by  dilatation  of  the  air- 
cells  with  hypertrophy  or  atrophy  of  their 
walls,  although  now  sanctioned  by  general 
usage,  is  evidently  not  warranted  by  the  ety- 
mology or  previous  mode  of  employment  of 


the  word.  From  the  present  article  the  con- 
sideration of  accumulations  of  gas  in  the  hol- 
low viscera  or  serous  cavities  is  purposely 
excluded  : they  are  treated  of  under  the  heads 
Physometra,  Pneumatosis,  Pneumoperi- 
cardium, Pneumothorax  and  Tympanitis. 

Emphysema,  as  above  defined,  may  be 
either  symptomatic  of  certain  organic  or  me- 
chanical lesions  ; or  it  may  be  artificially  pro- 
duced ; or  developed  under  peculiar  condi- 
tions, which  though  at  present  very  imper- 
fectly understood,  would  appear,  in  some  in- 
stances at  least,  to  be  independent  of  putre- 
faction, as  also  of  any  lesion  involving  a com- 
munication between  the  passages  containing 
air  or  other  gas  and  the  common  cellular 
membrane.  Hence  arise  three  species  of 
emphysema,  the  symptomatic,  the  artificial,  and 
the  idiopathic  or  spontaneous.  The  various 
modes  in  which  the  first  of  these  may  be  pro- 
duced are  exhibited  in  the  subjoined  table. 
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f 1.  Lachrymal  passages. 

2.  Walls  of  the  nares  or  frontal  sinuses. 

3.  Mastoid  cells. 

4.  Eustachian  tube. 

3.  Larynx  or  trachea. 

6.  Bronchi. 


A communica- 
tion between  the 
cellular  mem  - 
brane  and  the 
passages  in  which  ( 
air  or  other  gas 
circulates,  by 
h ( means  of  a solu- 
s \tion  of  continu- 
£ ity  in  the 
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/ a.  Interlobular  Em- 
physema. 

/ 3 . Destruction  of 


advancing  from  with-  ( tissue  from  tuberculi- 
in  outwards.  1 zation  or  gangrene, 

with  perforation  of 
l^both  pleural  laminae. 

y.  Extrathoracic  ab- 
scess perforating  the 
(_  lung. 


2. 
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b. 

Mechanical 

injuries. 
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advancing  from  with 
,out  inwards. 

{ S.  Fracture  of  ribs,  sternum  or  clavicle,  with 
wound  of  both  pleural  laminae  and  of  the 
lung,  without  perforating  wound  of  the  in- 
teguments. 

e.  The  same  lesion  with  perforating  wound 
of  the  integuments 

£.  Contusion  of  the  chest  producing  lacer- 
ation of  the  lung  and  both  pleural  laminae, 
without  fracture  of  the  ribs  or  external 
W'ound. 

jj.  Penetrating  wounds  of  the  chest  and 
'.Jung. 


B.  A communication  between  the  external  air  and  the  cavity  of  the  pleura  by  a pene- 
trating chest  wound,  without  injury  of  the  lung  or  pulmonary  pleura. 

C.  A non-penetrating  wound  of  the  chest  ? 

D.  A communication  between  the  interior  of  the  alimentary  canal  and  the  common 
cellular  membrane. 

‘ E.  Mortification. 


II.  Artificial. 


III.  Idiopathic. 


$ I.  Symptomatic  Emphysema. 

A.  I.  Examples  of  the  production  of  local 
emphysema,  by  the  mere  action  of  blowing 


the  nose  forcibly,  are  on  record  (Bree,  Carre). 
The  violent  propulsion  of  air  through  the 
lachrymal  ducts  caused  their  rupture  in  the 
instances  referred  to,  and  the  laxity  of  struc- 
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ture  of  the  cellular  membrane  of  the  eyelids 
facilitated  the  infiltration  of  air.  A similar  oc- 
currence has  been  noticed  in  cases  cf  external 
wound  communicating  with  the  lachrymal 
passages. 

2.  Solutions  of  continuity  in  the  frontal 
sinuses,  whether  caused  by  fracture  or  organic 
disease,  are  occasionally  followed  by  infiltration 
of  air  ; and,  as  might  be  anticipated,  similar 
lesions  of  the  walls  of  the  nares  have  some- 
times been  similarly  attended.  The  emphy- 
sematous swelling  does  not  always  appear  at 
the  moment  the  fracture  or  perforation  occur 
(probably  on  account  of  their  being  at  first 
unattended  with  rupture  of  the  mucous  inves- 
titure of  the  bones),  but  is  eventually  caused 
by  any  action  (such  as  blowing  the  nose  or 
sneezing)  which  by  forcing  the  air  violently 
against  the  now  unsupported  membrane,  may 
effect  its  laceration.  In  such  cases  epistaxis 
does  not  commonly  occur  immediately  on  the 
receipt  of  the  injury.  Dupuytren  relates  a 
case  in  which  rupture  of  the  pituitary  mem- 
brane, combined  with  diastasis  of  the  lateral 
nasal  cartilage  and  nasal  bone,  led  to  emphy- 
sema. 

Emphysema  of  the  present  description  is 
not  a very  uncommon  sequence  of  pugi- 
listic injuries  in  the  neighbourhood  of  the 
eyes.  In  some  instances  the  walls  of  the 
orbit  suffer,  and  in  these  the  subconjunctival 
cellular  membrane  may  become  infiltrated 
with  air. 

The  appearance  of  an  emphysematous 
swelling  in  the  neighbourhood  of  the  orbits 
will  occasionally  facilitate  the  diagnosis  of 
injuries  about  the  base  of  the  skull.  A man 
was  brought  to  the  Hotel-Dieu  in  a comatose 
state,  with  paralysis  of  movement  and  sensa- 
tion ; no  external  lesion  being  discoverable, 
he  was  placed  in  a medical  ward.  M. 
Meniere,  observing  that  there  was  trismus, 
closed  the  patient’s  nostrils  firmly,  in  order  to 
ascertain  if  the  tetanic  contraction  were  suf- 
ficiently strong  to  resist  his  struggles  for 
breath.  The  mouth  remained  closed,  but  on  the 
patient’s  making  a violent  effort  at  expiration, 
an  emphysematous  tumour  suddenly  formed 
on  the  left  upper  eyelid.  This  unexpected 
occurrence  drew  attention  to  the  state  of 
that  part,  and  by  careful  examination  a tri- 
fling abrasion  of  the  skin  and  a yellowish 
tinge,  indicative  of  disappearing  ecchymosis, 
were  detected  there  : M.  Meniere,  in  con- 
sequence, diagnosticated  a fracture  of  the  roof 
of  the  nares  and  of  the  anterior  part  of  the 
base  of  the  skull ; on  which  supposition  the 
escape  of  air  into  the  eyelid,  as  well  as  the 
cerebral  symptoms,  became  easily  intelligible. 
By  inquiries  of  the  patient’s  friends  it  was 
learned,  that  he  had  twelve  days  before  been 
stunned  by  a violent  poke  in  the  face  with 
an  umbrella.  He  died  the  morning  after  ad- 
mission : a fracture  of  the  roof  of  the  orbit 
communicating  with  the  ethmoid  cells  was 
discovered  ; the  dura  mater  was  separated 
from  the  bone  round  the  fracture,  but  not 
torn  ; there  was  also  a lacerated  wound  of 


the  anterior  lobe  of  the  brain,  eight  lines 
deep. 

3.  Carious  destruction  of  the  mastoid  pro- 
cess, opening  a communication  between  the 
mastoid  cells  and  the  cellular  membrane  of 
the  scalp,  has  been  known  to  lead  to  emphy- 
sematous infiltration  of  the  latter  part  (Lloyd). 
Fracture  of  this  process  would  under  some 
conditions  be  probably  followed  by  the  same 
occurrence. 

4.  The  operation  of  injecting  air  into  the 
Eustachian  tube  has,  in  certain  instances,  been 
attended  with  the  formation  of  emphysema- 
tous swelling  about  the  auricle  and  lateral 
parts  of  the  neck.  The  accident  in  all  pro- 
bability arose  from  clumsy  and  forcible  intro- 
duction of  the  necessary  instrument  into  the 
Eustachian  tube,  whereby  rupture  of  the 
mucous  lining  of  the  latter  was  effected. 
This  species  of  emphysema  might  in  truth  be 
classified  with  the  artificial  variety  *. 

5.  Solutions  of  continuity  in  the  larynx  and 
trachea  are  readily  followed  by  emphysema. 
The  air  passing  along  the  interior  of  those  pas- 
sages during  inspiration  and  expiration  escapes 
through  the  accidental  opening,  and  makes 
its  way,  during  the  latter  act  more  particu- 
larly, into  the  adjoining  cellular  tissue  ; and 
as  the  cause  producing  the  diffusion  of  air  is 
constantly  in  action,  the  emphysematous  swel- 
ling may  very  rapidly  spread  over  a con- 
siderable part  of  the  body.  Of  this  Palfyn  3 
narrates  the  following  example  : An  indivi- 
dual, intending  to  destroy  himself,  let  off  a 
pistol  in  the  front  of  the  neck  ; the  ball  made 
a ragged  wound  in  the  integuments  and 
upper  rings  of  the  trachea,  capable  of  admit- 
ting the  point  of  the  finger.  Emphysema  in- 
stantly came  on,  and  spread  almost  over  the 
entire  body.  A similar  case  is  recorded  by 
Garengeot3.  Very  recently,  too,  Mr.  Bar- 
rett has  described  an  emphysematous  swelling 
of  considerable  extent  produced  by  division 
of  the  thyroid  cartilage  with  a penknife.  In 
military  practice  this  mode  of  causation  of  the 
disorder  would  appear  to  be  very  commonly 
met  with,  for  Hennen  affirms  that  he  has  more 
frequently  observed  emphysema  as  a conse- 
quence of  wounds  of  the  larynx  and  trachea, 
than  of  the  lungs  themselves. 

It  may  be  observed  here  that  it  is  advisa- 
ble, in  performing  tracheotomy,  not  to  close 
the  wound  immediately  after  its  termination, 
even  when  it  is  perfectly  warrantable  to  do  so 
in  respect  of  the  cause  and  event  of  the 
operation,  (for  instance  after  the  successful 
removal  of  a foreign  body),  lest  emphysema 
should  be  induced.  Dupuytren  was  in  the 
habit  of  waiting  in  these  cases  until  the  cellu- 
lar membrane  adjoining  the  edges  of  the 
opening  had  been  rendered  impervious  by 

1 It  seems  not  impossible  that  in  the  notorious  case 
in  which  death  followed  this  operation,  the  fatal  event 
may  have  been  caused  by  the  forcible  injection  of  air, 
through  the  abraded  mucous  membrane,  into  the  cir- 
culating system. 

3 Anat.  Chirurg.  t.  i.  p.  171. 

3 Traite  des  Oper.  Chir.  vol.  ii.  p.  454.  2nd  ed. 
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tissue  of  new  formation  ; and  a case  related 
long  since  by  Ambroise  Pare  proves  the 
wisdom  of  such  delay  : an  individual  received 
a wound  in  the  trachea,  no  emphysema  ap- 
peared, until  the  surgeon  in  attendance  had 
brought  the  lips  of  the  opening  together. 

Rupture  of  the  larynx  or  trachea, from  a con- 
tusion, without  external  wound,  is  well  adapted 
to  produce  the  condition  in  question,  inasmuch 
as  the  air  effused  through  the  opening  in  those 
tubes  finds  no  channel  for  escaping  outwards. 
Schreger  describes  a case  of  emphysema  su- 
pervening on  fracture  of  the  thyroid  carti- 
lage ; and  Dr.  L.  O’Brien  another,  where  a 
kick  in  the  neck  severed  the  thyroid  and  cri- 
coid cartilages  and  upper  ring  of  the  trachea, 
and  led  to  very  extensive  diffusion  of  air.  M. 
Canin  has  seen  fracture  of  the  upper  ring  of 
the  trachea,  without  cutaneous  wound  (a  gun- 
shot injury,)  similarly  attended.  Openings 
in  the  larynx  or  windpipe,  in  consequence  of 
organic  disease,  rarely  lead  to  emphysema. 
We  remember,  however,  to  have  seen  it  fol- 
low a perforation  of  the  kind,  immediately 
below  the  cricoid  cartilage,  in  a female  in  the 
last  stage  of  phthisis.  Mr.  Porter  relates  a 
case  of  chronic  disease  of  the  larynx,  attended 
with  sloughing  of  the  arytaenoid  cartilages  and 
the  establishment  of  a communication  between 
the  larynx  and  aesophagus.  Here  the  opera- 
tion of  tracheotomy,  become  absolutely  neces- 
sary for  the  preservation  of  the  patient’s  life, 
was  materially  impeded  by  an  emphysematous 
tumour,  raising  the  skin  more  than  an  inch  and 
a half  from  the  trachea.  To  us  it  seems  pro- 
bable, that  the  emphysema  in  Allan  Burns’ 
remarkable  case  1 also  depended  on  perfora- 
tion of  the  trachea.  Gooch,  too,  describes  a 
case  of  hydatid  [compound  cystoid]  tumour  oc- 
curring in  the  antero-inferior  part  of  the  neck, 
accompanied  with  perforation  of  the  trachea 
and  local  emphysema2. — A girl,  suffering  un- 
derchronic laryngeal  disease,  became  suddenly 
affected  with  emphysema,  spreading  from  the 
neighbourhood  of  the  larynx,  over  the  neck 
and  face.  The  whole  of  the  body,  except  the 
lower  extremities,  eventually  became  infil- 
trated with  air  ; and  in  spite  of  scarifications 
performed  by  M.  Boddaut  on  three  different 
occasions,  the  patient  expired  in  forty-eight 
hours  from  the  time  of  attack.  The  right 
ventricle  of  the  larynx  was  the  seat  of  a small 
round  ulcer. 

M.  Begin  states,  that,  in  subjects  constantly 
employed  in  playing  on  wind-instruments,  and 
in  military  men  whose  duty  it  is  to  give  the 
word  of  command  to  troops,  the  walls  of  the 
trachea  occasionally  give  way  ; the  consequent 
passage  of  air  into  the  thyroid  gland  gives  rise 
to  the  tumour  described  under  the  name  of 
evt physematous  bronchocele. 

6.  We  are  not  acquainted  with  any  exam- 
ple of  mechanical  injury  of  the  bronchi  having 
induced  emphysema  ; but  such  an  effect  may 
be  reasonably  anticipated,  when  a communi- 

1  Surg.  Anat.  of  the  Head  and  Neck,  p.  51. 

3 Cases  in  Surgery,  vol.  ii.  p.  99. 


cation  is  thereby  opened  with  the  cellular 
tissue  of  the  mediastinum.  Perforations  of 
those  tubes  from  chronic  disease  are  rarely 
followed  by  the  symptom  under  consideration. 
M.  Meniere,  however,  has  observed  rupture 
of  a bronchus  followed  by  interlobular  emphy- 
sema of  the  lung  ; and  this,  in  its  turn,  by 
diffusion  of  air  through  the  subcutaneous  tis- 
sues of  the  neck. 

7.  A solution  of  continuity  in  the  pulmo- 
nary vesicles,  produced  either  by  organic  dis- 
ease or  by  mechanical  injuries,  especially  by 
the  latter,  is  the  most  frequent  cause  of  emphy- 
sema. 

a.  Organic  Lesions. 

1.  Advancing  from  within  outwards,  a. — Per- 
foration of  the  air-cells  maybe  effected  either 
by  the  extreme  dilatation  and  atrophous  de- 
struction of  their  walls,  characteristic  of  the 
morbid  state  termed  vesicular  emphysema 
( chronic  rupture ),  or  by  sudden  laceration 
from  unusually  violent  distension  ( acute  rup- 
ture).  Effusion  of  air  into  the  cellular  mem- 
brane is,  however,  a very  rare  consequence  of 
an  opening  effected  in  the  vesicles  by  the 
slow  process  of  atrophy  and  distension.  This 
rarity  is  probably  referable  to  the  following 
circumstances.  In  the  majority  of  instances, 
perforation  of  the  cells,  as  we  have  had  fre- 
quent opportunities  of  ascertaining,  open,  not 
into  the  investing  cellular  tissue,  but  into  the 
adjoining  vesicles,  the  walls  of  which  coalesce 
with  their  own.  Secondly,  the  parietes  of 
some  vesicles  are  hypertrophous,  and  hence, 
by  obstructing  the  surrounding  interstices, 
contribute,  with  the  natural  density  of  the 
cellular  membrane,  to  impede  the  circulation 
of  any  bubble  of  air  that  may  escape  from  the 
cells  ; while  freedom  of  circulation  is  the 
more  necessary  for  the  production  of  subcu- 
taneous emphysema,  because  vesicular  emphy- 
sema is  commonly  most  highly  developed  at 
a considerable  distance  from  the  root  of  the 
lung, — namely,  at  its  anterior  border. 

On  the  contrary,  when  the  rupture  of  a 
number  of  air-cells  is  suddenly  effected,  the 
passage  of  air  into  the  interlobular  cellular 
tissue,  and  thence  into  that  of  the  body  gene- 
rally, is  not  a very  uncommon  occurrence. 
Such  is  the  mechanism  of  its  production,  when 
emphysema  suddenly  appears  during  intense 
struggles  for  breath,  paroxysmal  cough,  or 
after  violent  efforts  of  any  kind  ; for  the  pro- 
duction of  which,  as  is  w'ell  known,  air  is 
abruptly  introduced  in  unusually  large  quan- 
tities into  the  lungs,  and  forcibly  retained 
there  by  the  closure  of  the  glottis.  Nume- 
rous examples  of  its  development  during  the 
muscular  efforts  of  parturition  are  to  be  found 
in  authors.  In  this  manner  was,  no  doubt, 
produced  the  general  emphysema  observed 
by  Wilmer,  in  a case  of  protracted  labour, 
though  that  surgeon  himself  ascribed  it  to  the 
absorption  of  putrid  fluids  from  the  uterus. 
A manifest  case  of  the  kind  has  been  trans- 
ferred into  the  17th  volume  of  the  Archives 
de  Medecine  from  a Spanish  journal.  M. 
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Meniere  has  observed  this  phenomenon  three 
times.  His  patients  were  all  middle-aged  and 
primiparous,  of  spare  habit,  and  delicate  consti- 
tution. In  every  instance  parturition  had  been 
protracted  and  laborious.  No  pain  was  felt  by 
any  of  these  subjects,  either  in  the  chest  or 
trachea  ; the  swelling  did  not  extend  beyond 
the  space  bounded  by  the  sterno-mastoid  mus- 
cles, and  had  disappeared  on  the  third  or 
fourth  day.  Six  such  cases,  it  is  stated  by 
Dr.  Townsend,  have  occurred  in  the  practice 
of  Mr.  Johnson,  of  Dublin.  He,  too,  in  ge- 
neral, found  the  emphysematous  swelling  con- 
fined to  its  primitive  seat, — the  neighbourhood 
of  the  clavicles  and  mediastinum  ; but,  in  one 
subject  the  air  spread  to  the  tips  of  the  fin- 
gers. In  an  instance  of  this  kind  observed 
by  Dr.  Hamilton,  the  emphysema  continued 
perceptible  on  the  neck  and  breast  three 
months  after  delivery  '.  Sudden  hoarseness, 
of  which  the  cause  does  not  appear,  has  been 
known  to  occur  simultaneously  with  the  form- 
ation of  this  description  of  emphysematous 
swelling  2. 

A similar  accident  has  been  frequently  ob- 
served after  paroxysms  of  severe  coughing. 
A child,  attended  by  M.  Vitrv,  became,  after 
such  paroxysms,  emphysematous  over  the  chest 
and  abdomen ; the  extremities  grew  cold,  and 
suffocation  appeared  imminent.  Scarifications 
were  had  recourse  to,  and  the  case  ended  favour- 
ably. One  of  asimilar  kind,  attended  by  Dr.  Ire- 
land, terminated  less  fortunately.  The  infiltra- 
tion of  air  occurred  in  this  instance  during  a fit 
of  coughing,  after  the  abatement  of  the  inflam- 
matory symptoms  of  pneumonia.  The  pa- 
tient’s mother  resolutely  opposed  the  employ- 
ment of  incisions,  and  the  air  accumulated  to 
such  extent  as  to  cause  fatal  asphyxia, — the 
previous  condition  of  the- lung  no  doubt  con- 
tributing to  this  event.  A similar  untoward 
result  occurred  in  the  practice  of  Mr.  Hicks. 
The  patient,  an  infant  two  months  old,  la- 
boured under  “ spasmodic  cough.”  General 
emphysema  supervened,  and  proved  fatal  in 
thirty-six  hours.  The  air  was  found,  upon 
dissection,  to  have  escaped  under  the  pleura, 
at  the  root  of  the  upper  lobe  of  the  right 
lung.  Dr.  Dumbreck  has  reported  an  analo- 
gous case,  likewise  fatal.  Dr.  Lilburn  has 
known  the  affection  end  in  recovery  without 
scarification  being  had  recourse  to,  though  the 
emphysema  pervaded  the  entire  body  ; the 
child,  in  this  instance,  had  hooping-cough. 
Louis  relates  the  case  of  a child,  in  whom 
emphysematous  swelling  of  the  neck  appeared 
on  the  second  day  after  a bean  had  fallen  into 
the  trachea  He  further  alleges,  that  he  could 
with  difficulty  believe  such  a condition  to  be 
otherwise  than  an  essential  symptom  of  the 
presence  of  foreign  bodies  in  the  air  passages3. 
That  he  was  in  error  in  respect  of  the  fre- 
quency of  its  occurrence  under  such  circum- 
stances, is  now  well  known.  In  a very  con- 

1  Halliday,  Opusc.  citand.  p.  48. 

2 Boddaut. 

3 Memoires  de  TAead.  de  Chirurg.  tom.  iv.  p.  516. 


siderable  number  of  cases,  observed  by  modern 
practitioners  of  eminence,  no  such  symptom 
was  noted.  Lescure,  however,  mentions  an 
instance  in  which  the  lungs  were  found  em- 
physematous in  their  entire  extent l. 

M.  Prus  long  since  drew  the  attention  of 
medical  jurists  to  the  presence  of  interlobular 
emphysema  as  an  attendent  on  asphyxia. 
M.  Devergie  has  recently  written  on  this 
point,  and  refers  on  the  same  occasion  to  the 
existence  of  such  emphysema  in  a healthy 
female  aged  forty-seven,  who  was  seized  with 
a fit  of  suffocative  dyspnoea  in  coitu,  and  died 
shortly  after. 

The  emphysematous  swellings  represented 
by  Frank,  Cullen,  and  others,  to  occur  during 
fits  of  hysteria,  are  doubtless  produced  in  the 
manner  now  under  consideration.  In  this 
w'ay  only,  at  least,  is  their  occurrence  compre- 
hensible. In  some  rare  cases  of  hydrophobia, 
effusion  of  air  into  the  cellular  tissue  has  like- 
wise been  noticed.  In  these  instances,  the 
patient’s  struggles  and  vociferations  were  con- 
stant and  furious.  Professor  Graham  informs 
us  he  has  seen  the  affection  suddenly  arise  in 
a boy  during  a violent  fit  of  laughter. 

It  has  been  made  a question,  whether  the 
emphysema  occasionally  developed  during,  or 
immediately  after,  the  attempt  to  reduce  old 
dislocations  of  the  shoulder-joint,  be  expli- 
cable on  the  principle  we  have  been  illus- 
trating 2.  Bichat  attempted  so  to  account  for 
it  3 ; and  the  majority  of  writers  have  adopted 
his  views  on  the  matter.  Professor  Breschet, 
however,  demurs  to  the  correctness  of  this 
explanation,  on  the  ground  that  neither  pain 
nor  dyspnoea,  such  as  must  be  occasioned  by 
the  diffusion  of  air  through  the  cellular  tissue 
of  the  lung,  occurred  in  the  cases  described. 
His  objection  cannot  be  said  to  have  much 
weight.  The  experience  of  M.  Meniere 
shows  that  the  symptoms  mentioned  are  by 
no  means  invariably  observed,  when  inter- 
lobular emphysema  is  suddenly  produced  ; 
but,  on  the  other  hand,  in  the  few  w'cll- 
described  cases  we  have  been  able  to  find,  of 
emphysema  produced  by  the  reduction  of 
dislocation  of  the  humerus  of  long  standing, 
the  intumescence  appeared  first  under  the  pec- 
toralis  major,  and  thence  spread  to  the  axilla 
and  neighbourhood.  Now,  it  is  plain,  that, 
for  this  reason  alone,  the  tumour  cannot  have 
been  caused  by  escape  of  air  from  the  media- 
stinum in  the  ordinary  way,  for  it  then  spreads 
gradually  from  the  space  between  the  sterno- 
mastoid  muscles.  As  it  appears  to  us,  there- 
fore, these  cases,  which  are  of  exceedingly 
rare  occurrence,  are  as  yet  unexplained. 

The  comparative  rarity  of  general  emphy- 
sema, as  a consequence  of  violent  efforts, 

1 Mem.  de  1’Acad.  de  Chir.  tom.  v.  p.  524. 

It  is  intelligible,  that  if  the  foreign  body  be  sharp, 
it  may,  in  the  rapid  movements  to  which  it  is  sub- 
jected in  the  trachea,  lacerate  the  mucous  membrane, 
and  thus  lay  the  foundation  of  a more  direct  species  of 
infiltration  of  air. 

2 Vid.  Desault,  CEuv.  Chir.  tom.  i.  p.  378. 

2 Sur  la  Vie  ct  la  Mort,  p.  388. 
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| spasmodic  cough,  &c.,  may  be  to  a certain 
extent  explained  by  supposing  vesicular  em- 
physema to  have  pre-existed  in  the  subjects 
in  whom  the  former  disorder  has  appeared  in 
the  manner  described  : for,  though  experience 
proves  that  atrophous  destruction  of  the  walls 
of  the  celk  seldom,  if  ever,  of  itself  leads  to 
general  emphysema  ; yet  it  seems  incontest- 
able, that  attenuation  of  those  walls  must  faci- 
litate their  sudden  rupture  from  extraneous 
causes.  This  view  is  countenanced  by  a case 
related  by  M.  Ollivier.  The  subject  of  this 
I case,  remarkable  in  many  of  its  particulars, 
dropped  down  dead  after  a violent  effort  to 
suppress  a rising  fit  of  choler.  On  the  judi- 
cial investigation  into  the  cause  of  death,  M. 
Ollivier  was  unable  to  detect  the  least  trace 
of  lesion  in  any  organ,  except  the  lungs  ; 
these  were  affected  with  interlobular  emphy- 
sema to  such  a degree  as  to  cause  protrusion 
of  the  intercostal  muscles.  Unfortunately  the 
anatomical  characters  of  vesicular  emphysema 
were  not  sought  for  ; but,  as  the  patient  was 
habitually  short-winded  from  his  youth,  and 
subject  to  asthmatic  paroxysms,  and  as  the 
heart  was  healthy,  it  is  highly  probable,  if  not 
certain,  that  he  was  affected  with  that  form  of 
pulmonary  disease.  M.  Ollivier  gave  it  as 
his  opinion,  that  death  was  caused  by  the 
sudden  effusion  of  air  into  the  lungs  ; and  of 
its  correctness  no  doubt  can  be  fairly  raised. 
In  a case  of  cyanosis,  dependant  upon  transpo- 
sition of  the  aorta  and  pulmonary  artery,  the 
subject  of  which  had,  as  is  usual,  suffered 
under  constantly-recurring  paroxysms  of  dys- 
pnoea, we  discovered  marked  vesicular  and  in- 
cipient interlobular  emphysema  : the  former 
affecting  both  lungs ; the  latter,  one  lung 
only.  The  female  referred  to  by  M.  De- 
vergie  had,  on  the  other  hand,  never  suffered 
from  dyspnoea. 

(3.  Perforation  of  the  pleura  pulmonalis  is 
not  an  exceedingly  uncommon  occurrence  in 
phthisis.  Its  immediate  consequence  is  effu- 
sion of  air  into  the  cavity  of  the  pleura,  with 
or  without  pus,  muco-pus,  or  tuberculous 
matter.  The  irritation  of  these  foreign  sub- 
stances excites  pleuritic  effusion  in  its  turn  ; 
and  the  triple  lesion  pneumo-hydrothorax  with 
broncho-pleural  fistula,  is  established.  Com- 
plicated as  this  lesion  is,  however,  it  manifestly 
cannot  cause  any  escape  of  air  into  the  gene- 
ral cellular  membrane,  unless  an  aperture  in 
the  mediastinal  or  costal  pleura  co-exist  there- 
with. This  is  a very  rare  combination.  A 
remarkable  example  of  it,  however,  has  been 
recorded  by  Halliday.  A tuberculous  sub- 
ject was  seized  with  rigors,  violent  headache, 
and  cough,  causing  pain  at  the  upper  part  of 
the  sternum.  Two  days  after,  he  complained 
of  intense  dyspnoea  ; the  lips  had  grown  livid, 
the  face  swollen,  and  the  neck  and  breast 
emitted  a crackling  sound  on  pressure.  In 
the  course  of  an  hour,  the  emphysema  spread 
to  every  part  of  the  body,  with  the  exception 
of  the  palms  of  the  hands  and  soles  of  the 
feet.  The  patient  was  now  moribund.  It 
was  proposed  to  relieve  the  symptoms  by 


puncturing  the  left  side  of  the  thorax, — an 
operation  which  the  patient  scarcely  survived 
a quarter  of  an  hour ; death  consequently 
occurred  in  about  forty-eight  hours  after  the 
time  at  which,  in  all  probability,  perforation 
of  the  lung  took  place.  On  inspection,  the 
left  side  of  the  chest,  that  on  which  paracen- 
tesis had  been  performed,  was  found  to  be 
free  from  disease.  The  immediate  effect  of 
the  operation  had,  therefore,  been  to  cause 
collapse  of  the  patient’s  serviceable  lung  ; and 
the  rapid  termination  of  the  case  in  death  was 
a natural  consequence  of  the  error  committed. 
There  was  a cavity  about  three  inches  in  cir- 
cumference in  the  anterior  surface  of  the  upper 
lobe  of  the  right  lung, — hence  the  seat  of  the 
pain  about  the  upper  part  of  the  sternum, — 
communicating  by  a small  opening  with  the 
cavity  of  the  pleura,  into  which  about  four 
ounces  of  puriform  fluid  had  been  effused. 
An  aperture  was  also  detected  in  the  costal 
pleura,  between  the  sixth  and  eighth  ribs,  and 
about  three  inches  from  the  vertebrae  ; through 
this  the  pleura  and  cellular  membrane  were- 
easily  inflated  l. 

To  this  head  is  probably  to  be  referred  a 
case  related,  somewhat  imperfectly,  by  MM. 
Desmee  and  Gendron.  A patient,  in  an  ad- 
vanced stage  of  phthisis,  was  seized  with  vio- 
lent pain  in  the  right  side  of  the  chest,  for 
which  six  leeches  were  applied.  In  the  even- 
ing, an  emphysematous  swelling  made  its  ap- 
pearance in  the  situation  of  the  bites,  rapidly 
spread  to  the  other  side,  and  finally  reached 
the  abdomen  and  limbs.  The  emphysema 
disappeared  after  scarification,  &c.,  on  the 
eighth  day.  The  patient  died,  nevertheless, 
on  the  seventeenth.  There  were  cavities  in 
the  right  lung,  and  the  two  laminae  of  the 
pleura  had  coalesced.  Strange  to  say,  no 
search  was  made  for  a perforation  in  the  lung : 
yet  the  effusion  of  air  seems  only  intelligible 
on  the  supposition  of  such  lesion  having  ex- 
isted, together  w'ith  an  opening  in  the  agglu- 
tinated pleurae. 

It  must  not  be  supposed,  however,  that,  in 
all  instances  where  an  union  of  the  lesions 
described  exists,  emphysema  will  necessarily 
follow.  Dr.  Stokes,  one  of  the  most  accurate 
of  modern  observers,  reports  two  cases  which 
will  be  found  to  justify  this  statement.  In 
one  of  these  there  was  bronchial  fistula,  with 
gangrenous  destruction  of  the  costal  pleura 
and  periosteum.  In  the  other,  gangrene  of  the 
lung,  pneumo-thorax,  and  sloughing  and  per- 
foration of  the  intercostal  muscles.  In  neither 
instance  is  emphysema  stated  to  have  oc- 
curred 2.  Professor  Williams  has  “ seen  an 
ulceration  extend  from  a tuberculous  cavern 
across  the  two  layers  of  the  pleura,  thickened 
and  adherent,  and  completely  through  the 
walls  of  the  chest  ; so  that  when  the  patient 
coughed,  air  bubbled  out  of  two  or  three  fis- 
tulous openings  in  the  front  of  the  chest : but 
here  was  no  pneumo-thorax 3.”  The  absence 

1 Opusc.  citand.  p.  64. 

2 On  Diseases  of  the  Chest.  Dublin,  1837. 

3 Lectures  on  Diseases  of  the  Chest,  p.  102. 
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of  emphysema  in  these  cases  manifestly  de- 
pended upon  the  circumstances  noted  under 
the  next  head. 

2.  y.  Under  the  head  of  organic  diseases, 
advancing  from  without  inwards,  we  include 
all  perforating  abscesses  of  the  thoracic  pa- 
rietes,  of  the  liver,  or  other  organs,  the  con- 
tents of  which  are  evacuated  by  the  bronchi. 
Morbid  conditions  of  this  species  rarely  in- 
duce general  emphysema  ; and  this  for 
these  reasons : on  the  one  hand,  the  pyogenic 
membrane  is  impermeable  by  gaseous  fluids  ; 
and,  on  the  other,  adhesions  of  the  pleura, 
developed  through  the  irritation  of  the  ad- 
vancing pus,  precede  the  penetration  of  the 
tissue  of  the  lung.  If,  indeed,  we  are  to  judge 
from  our  own  experience  and  recorded  cases, 
even  circumscribed  emphysematous  tumours 
very  rarely  follow  the  discharge  of  parietal  or 
visceral  abscesses  into  the  bronchi ; still,  some 
few  examples  of  such  an  occurrence  are  to  be 
found  in  authors.  Thus,  Duncan  has  described 
a vast  abscess  following  diffuse  inflammation  of 
the  cellular  substance  of  the  left  side  of  the 
thorax,  which  opened  into  the  cavity  of  the 
pleura,  and  thence  into  the  bronchi.  The 
purulent  cavity  was  divided  into  loculi,  each 
filled  with  air,  “ and  bearing  the  same  relation 
to  common  diffused  emphysema,  that  phlegmon 
does  to  diffuse  cellular  inflammation.”  The 
following  case  is  related  by  Hennen  as  an 
example  of  “ secondary  emphysema.”  A sol- 
dier received  a gun-shot  wound  in  January 
1815,  the  ball  carrying  away  a piece  of  the 
left  first  rib.  The  wound  discharged  air  for 
about  five  months,  and  then  closed.  While 
the  patient  was  using  the  dumb  bells  in  the 
month  of  November  following,  air  was  sud- 
denly forced  into  the  soft  parts  about  the 
neck ; an  abscess  formed  close  to  the  site  of 
the  original  wound ; and,  from  this,  air  and 
purulent  matter  continued  to  be  discharged 
for  two  months.  The  patient  died  hectic,  in 
July,  1816.  The  bronchi  were  found  filled 
with  puriform  mucus  ; there  was  a cavity,  not 
evidently  seated  in  the  lung  itself,  at  the 
supero-posterior  part  of  the  left  division  of 
the  thorax,  which  communicated  by  two  small 
openings  with  an  abscess  in  the  upper  part  of 
the  shoulder.  No  mention  is  made  of  tuber- 
cles in  the  lungs  ; it  is,  therefore,  probable 
that  the  case  was  one  of  perforating  abscess. 
A very  similar  case  is  related  by  Ozanam. 

b.  We  now  come  to  by  far  the  most  im- 
portant class  of  causes  of  emphysema  in  a 
practical  point  of  view — namely,  mechanical 
injuries  of  the  lungs  and  walls  of  the  chest. 
In  order  to  make  it  clearly  intelligible  how 
these  injuries  produce  effusion  of  air  into  the 
cellular  membrane,  it  will  be  necessary  for  us 
to  remind  the  reader  of  some  points  con- 
nected with  the  mechanism  of  respiration  and 
the  physical  properties  of  the  lungs  *. 

In  the  healthy  living  subject,  the  costal  and 

1 It  is  of  course  not  intended  here  to  advert  to  all 
the  forces  employed  in  the  function  of  respiration,  hut 
merely  to  those  necessary  for  the  illustration  of  the 
subject. 


pulmonary  pleurae  are  constantly  in  contact,— 
their  apposition  being  equally  accurate,  but 
unaccompanied  with  the  least  reciprocal  pres- 
sure, during  inspiration  and  expiration  : in 
other  words,  each  lung  exactly  fills  its  re- 
spective side  of  the  chest.  This  is  proved  : 

1.  byr  the  general  laws  of  physics  ; for  were  it 
not  so,  a vacuum  must  exist  between  the  two 
laminae  of  the  pleura,  which  is  an  absurdity. 

2.  by  the  occurrence  of  a grazing  sound  when 
incipient  inflammation  deprives  the  apposed 
pleural  surfaces  of  their  natural  humid  smooth- 
ness. 3.  by  the  fact  that  the  two  surfaces  may 
be  seen  in  living  animals  to  glide  over  each  other 
during  inspiration  and  expiration.  On  the  con- 
trary, when  we  examine  the  lungs  in  the  dead 
subject, — because  to  do  this,  it  is  necessary  to 
make  tolerably  large  openings  in  the  chest, — 
each  organ,  provided  its  tissue  be  in  the  nor- 
mal state,  is  found  to  occupy  a third  or  fourth 
part  only  of  its  division  of  the  thorax.  The 
volume  of  the  lung  in  the  first  case  may  be 
termed  relative ; in  the  latter  positive  1 .•  the 
variation  depends  on  two  physical  properties 
of  the  pulmonary  tissue — extensibility  and 
elasticity.  During  inspiration,  the  capacity  of 
the  chest  is  augmented  ; the  lungs,  in  this 
movement,  closely  follow  the  expanding  walls 
of  the  thorax,  as  a result  of,their  extensibility. 
In  the  succeeding  expiration  the  lung  is 
active,  contracting  by  virtue  of  its  own  elas- 
ticity ; and  while  its  collapse  is  thus  effected, 
the  pressure  of  the  atmosphere  on  their  ex- 
ternal surface  produces  proportional  recedence 
of  the  thoracic  parietes. 

In  inspiration,  the  pressure  of  the  atmo- 
sphere acts  powerfully  on  the  internal  surface 
of  the  air-tubes,  or,  as  it  may  be  termed,  the 
mucous  surface  of  the  lung  ; in  expiration  it 
does  so  feebly  : but  the  external,  or  serous 
surface  of  the  organ,  is  by  the  mechanism  of 
respiration  kept  free  from  the  pressure  in 
question  during  both  of  these  movements. 
The  agency  of  atmospheric  pressure,  there- 
fore, constantly  tends  to  increase  the  size  of 
the  lung  ; that  of  its  own  elasticity  to  dimi- 
nish it : and  hence,  in  the  natural  state,  the 
weight  of  the  atmosphere  acts  as  an  antago- 
nist force,  of  constant  though  varying  power, 
to  the  elasticity  of  the  lung  ; and  prevents 
the  latter  property  from  reducing  the  organ 
to  its  real  or  positive  volume.  But  when  the 
weight  of  the  atmosphere  is  equalized  (as  by 
an  opening  in  the  sides  of  the  chest)  on  the 
serous  and  mucous  surfaces  of  the  lung,  the 
elasticity  of  its  tissue,  having  no  longer  any 
opposing  force  to  contend  with,  comes  into 
full  play,  and  reduces  the  organ  to  its  real 
dimensions. 

Statements  of  the  most  contradictory  kind 
prevail  respecting  the  effects  produced  by 
opening  both  pleurae  of  animals.  The  subject 
will  be  fully  considered  elsewhere  (see  Lung, 
Proothesis  of)  ; but  it  may  be  well  here  to 

1 Woillez,  Rech.  Prat,  sur  I’Inspection  et  la  Men- 
suration de  la  Poitrine.  8vo.  Paris,  1838.  The 
writings  of  Mr.  Carson  also,  of  earlier  date,  throw 
much  light  on  this  subject. 
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enunciate  some  positions,  respecting’  the  sta- 
bility of  which,  on  experimental  and  physical 
grounds,  no  doubt  can  exist.  1.  If  the  lung 
be  perfectly  healthy,  it  collapses  the  instant 
an  opening  is  effected  in  the  costal  pleura. 
2.  If  both  pleurae  be  opened,  death  is  the 
almost  immediate  result,  in  consequence  of 
the  perfect  collapse  of  both  lungs,  provided 
the  opetiings  be  kept  constantly  open.  3.  The 
animal  may,  on  the  contrary,  be  revived  by 
closing  or  stopping  up  the  wounds  in  the 
pleurae.  4.  So  true  is  this,  that  accidental 
protrusion  of  the  lung  (Cruveilhier)  or  of 
the  diaphragm  (Piorry)  will,  because  a sort  of 
plug  is  thereby  formed  for  the  pleural  wounds, 
save  the  animal  from  imminent  asphyxia.  5. 
The  collapse  is  as  perfect  if  the  opening  be  of 
very  small  size,  as  if  it  be  of  large  dimen- 
sions, provided  it  be  maintained  perfectly  free  : 
this  is  a direct  consequence  of  the  laws  of 
atmospheric  pressure.  6.  The  greater  diffi- 
culty of  maintaining  a small  than  a large  open- 
ing, in  a sufficiently  patent  state  to  secure 
constant  free  communication  between  the 
atmosphere  and  pleural  cavity,  accounts  for 
the  erroneous  notion,  that  the  effects  of  the 
entry  of  air  depend  on  the  size  of  the  aper- 
ture : that,  for  example,  to  produce  the  result 
stated,  this  must  be  larger  than  the  opening 
of  the  glottis. 

Another  most  important  point  to  be  borne 
in  mind  is,  that  the  elasticity  of  the  lung 
maintains  a constant  tendency  to  a vacuum  on 
the  pleural  surface  of  the  viscus,  the  degree 
of  which  tendency  will  be  in  the  direct  ratio 
of  the  extent  of  dilatation  of  the  organ  : hence, 
too,  pressure  cannot  subsist  between  the  ap- 
posed surfaces  of  the  pleura,  so  long  as  any 
share  of  elasticity  is  retained  by  the  lung  *. 

5.  Such  being  the  mode  of  relation  existing 
between  the  thoracic  walls  and  lungs,  the 
consequences  of  various  modes  of  injury  are 
readily  intelligible.  In  the  first  case  referred 
to,  that  of  a fractured  rib  producing  a lace- 
rated wound  of  both  laminae  of  the  pleura  and 
of  the  lung,  while  the  integuments  remain  un- 
injured, the  instant  the  walls  of  the  chest  ex- 
pand in  inspiration,  a certain  quantity  of  air 
escapes  through  the  opening  in  the  lung  into 
the  cavity  of  the  pleura  : hence  the  abnormal 
results  of  the  first  inspiration  succeeding  the 
injury  supposed  are — setting  aside  effusion  of 
blood — a commencement  of  pneumothorax 
and  of  collapse  of  the  lung,  with  a trifling 
diminution  of  the  elastic  force  of  that  organ. 
The  air  effused  into  the  pleura  is  equally 
spread  over  the  entire  pulmonary  surface,  in 
consequence  of  the  aspiration  or  tendency  to 

1 It  may  not  be  altogether  irrelevant  to  observe, 
that  the  principles  explained  in  the  text  appear  in 
themselves  sufficient  to  disprove  the  theory  of 
asphyxia  maintained  by  Haller  and  others,  who  pre- 
sumed that  the  suspension  of  the  pulmonary  capillary 
circulation  (which  they  believed,  and  the  researches 
of  Dr.  Kay  have  proved,  to  be  the  primary  pheno- 
menon of  that  mode  of  death)  depended  upon  collapse 
of  the  lung , and  consequent  mechanical  impediment  to 
the  flow  of  blood  through  its  minute  vessels. 
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a vacuum  which  exists  to  an  cqtial  amount  at 
every  point  of  that  surface.  The  succeeding 
expiration  is  usually  stated  to  act  as  follows  : 
The  retraction  of  the  lung  closes  the  wound- 
ed cells,  the  air  effused  into  the  pleura  conse- 
quently finds  no  vent  through  them  ; but 
being  pressed  against  the  lung  by  the  re- 
ceding walls  of  the  thorax,  is  forced  through 
the  laceration  in  the  costal  pleura  into  the 
common  cellular  substance.  This  appears 
partly  correct  and  partly  erroneous  : the 
escape  of  the  air  from  the  pleura  by  the  rent 
through  which  it  entered,  is  no  doubt  pro- 
bably prevented  in  the  manner  stated  ; but 
according  to  one  of  our  postulates,  no  pres- 
sure can  subsist  between  the  walls  of  the 
thorax  and  the  lung,  so  long  as  any  tendency 
to  a vacuum  remains  on  the  surface  of  that 
organ  ; hence,  if  any  air  does  find  its  way 
during  the  earliest  respirations  into  the  cel- 
lular membrane,  it  can  only  be  in  eases  where 
the  costal  and  pulmonary  pleura  are  morbidly 
adherent.  No  air  can  certainly  be  forced 
through  the  laceration  in  the  wall  of  the 
chest,  provided  the  thoracic  organs  are 
healthy,  until  successive  inspirations  have 
accumulated  such  a quantity  of  gaseous  fluid 
in  the  cavity  of  the  pleura,  as,  aided  by  atmo- 
spheric pressure,  to  reduce  the  lung  to  its 
real  volume,  and  destroy  its  elasticity  : the 
rapidity  with  which  this  is  effected,  will  of 
course  vary  with  the  size  and  unobstructed 
state  1 of  the  wound  in  the  lung.  As  soon  as  it 
is  effected,  the  succeeding  expiration  forces 
some  of  the  contents  of  the  pleura  through 
the  opening  in  the  parietal  portion  of  that 
membrane  into  the  common  cellular  tissue  ; 
in  other  words,  emphysema  commences,  and 
continues  to  increase  with  each  repetition  of 
the  act  of  respiration,  so  long  as  any  altera- 
tion in  the  capacity  of  the  affected  side  is 
produced  by  that  act.  During  each  inspira- 
tion, the  expansion  of  the  side  creates  a tend- 
ency to  a vacuum  in  the  corresponding  pleura ; 
the  occurrence  of  such  vacuum  may  be  pre- 
vented by  the  entry  of  air,  either  from  the 
atmosphere  or  from  the  cellular  membrane  : 
as  the  aspiration  of  new  air  through  the 
wounded  lung  is  more  easily  effected,  than 
the  return  of  that  already  effused  into  the 
cellular  substance,  the  supply  is  derived 
through  the  former  channel,  and  the  succeed- 
ing expiration  disposes  of  some  of  it  in  the 
manner  already  described. 

So  long  as  the  air  in  the  pleura  continues 
to  find  an  easy  outlet  into  the  subcutaneous 
tissues,  the  diaphragm  and  mediastinum  do 
not  suffer  any  very  violent  pressure  ; but  this 
ceases  to  be  the  case  the  moment  the  con- 
tents of  that  serous  sac  meet  with  obstruction 
in  their  passage  outwards,  either  in  conse- 
quence of  the  extreme  repletion  of  the  cel- 
lular membrane,  or  of  the  opening  in  the 

1 The  importance  of  this  condition  is  shown 
distinctly  by  experimental  division  of  the  costal 
pleura.  See  Proposition  5,  above.  In  estimating  the 
effects  of  thoracic  wounds  of  all  kinds,  it  must  be 
constantly  borne  in  mind. 
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costal  pleura  being  blocked  up  by  blood  or 
otherwise.  The  mediastinum  is  now  pushed 
towards  the  opposite  side  of  the  chest,  the 
diaphragm  driven  downwards,  the  functions 
of  the  opposite  lung  seriously  interfered  with, 
and  the  symptoms  of  pneumothorax  intensely 
manifested.  The  expansion  undergone  by  the 
air  from  the  elevated  temperature  of  the  sur- 
rounding parts,  possibly  hastens  this  result. 

t.  Let  us  next  suppose  the  fracture  to  be 
complicated  with  a wound  of  the  integuments. 
Here  the  causes  of  pneumothorax  will  evi- 
dently be  double  ; air  rushes  into  the  cavity 
of  the  pleura  during  inspiration,  both  through 
the  wound  in  the  lung  and  that  in  the  walls 
of  the  chest.  The  lung  collapses  with  pro- 
portional rapidity,  and  lays  the  groundwork 
of  subcutaneous  emphysema  ; while  the  actual 
production  of  that  disorder  will  further  de- 
pend on  the  characters  of  the  external  wound. 
If  this  be  straight,  wide,  and  gaping,  the  air 
admitted  into  the  pleura  during  each  inspira- 
tion finds  an  easy  exit  through  it  during  ex- 
piration, and  by  its  escape  temporarily  dimi- 
nishes the  pneumothorax — to  be  increased  to 
its  previous  amount  during  the  succeeding 
expansion  of  the  chest.  This  facility  of 
egress  prevents  the  air  from  being  effused 
into  the  cellular  membrane.  But  if  the  wound 
be  long,  narrow,  and  tortuous,  or  obstructed 
with  pieces  of  torn  muscle,  clots  of  blood,  &c. 
the  passage  of  the  air  outwards  is  rendered 
next  to  impossible,  and  emphysema  induced 
in  the  same  manner  as  if  no  external  wound 
existed. 

Fractures  of  the  clavicle  and  sternum  are 
not  commonly  complicated  with  injury  of  the 
pulmonary  tissue,  and  hence  rarely  give  rise 
to  emphysematous  swelling  ; when  the  latter 
does  appear,  as  in  a case  described  by  Ur.  A. 
Russell,  the  mechanism  of  its  production  is 
precisely  the  same  as  in  the  instance  of  frac- 
tured rib. 

£.  Emphysema  may  follow  a severe  con- 
tusion of  the  chest  unattended  either  with 
fracture  of  the  ribs  or  external  wound.  A 
lad,  setatis  14,  was  thrown  forcibly  from  a cart 
against  an  iron  catch  in  a gate-post  ; a con- 
tusion without  external  wound  was  the  result. 
In  three  or  four  hours  after  the  accident 
Gooch  found  him  universally  emphysema- 
tous ; the  performance  of  paracentesis  did 
not  prevent  him  from  dying  on  the  fourth 
day.  Upon  examining  the  parts  after  death, 
a lacerated  wound  of  the  lungs,  pleurae,  and 
intercostal  muscles  was  discovered,  but  no 
fractured  rib.  Here  the  subcutaneous  em- 
physema was  produced  by  precisely  the  same 
process  as  if  the  lung  had  been  wounded  by 
a broken  rib.  Cases  of  similar  character,  but 
terminating  by  recovery,  are  related  by  M. 
M.  Menard  and  Maingault.  All  three  sub- 
jects were  children,  the  absence  of  fracture  is 
accounted  for  by  the  comparatively  great 
flexibility  of  the  bones  in  early  life. 

t].  The  description  we  have  given  of  the 
effects  of  fractured  rib  with  external  wound 
applies  to  penetrating  wounds  of  the  chest 


with  lesion  of  the  tissue  of  the  lung.  If  tire 
wound  be  straight  and  wide,  no  emphysema 
may  occur,  as  a direct  route  is  thereby  af- 
forded for  the  escape  of  the  pleural  air ; if 
on  the  contrary  it  affect  the  opposite  charac- 
ters, accumulation  of  air  in  the  cellular  mem- 
brane follows.  Emphysema  is  for  these  rea- 
sons not  a very  frequent  complication  of 
wounds  with  a knife  or  broad  sword,  but  com- 
monly appears  after  deep  stabs  with  bayonets 
or  small  swords.  J.  Bell,  Begin,  and  others 
assert  that  it  is  peculiarly  frequent  in  gun- 
shot wounds,  in  consequence  of  the  tumefac- 
tion of  their  edges  being  most  marked  at  the 
external  opening : Professor  S.  Cooper  on 
the  other  hand  affirms  that  it  is  not  nearly  so 
common  after  these  injuries,  particularly  when 
the  ribs  are  not  splintered,  as  after  stabs. 

B.  The  mechanism  by  which  emphysema 
is  produced  in  cases  of  penetrating  wounds  of 
the  chest,  implicating  the  costal  pleura,  but 
unattended  with  any  solution  of  continuity  in 
the  lung,  is  somewhat  different  from  that  we 
have  just  explained.  During  the  first  inspi- 
ration succeeding  the  injury,  collapse  of  the 
lung  takes  place,  and  also  aspiration  of  air 
from  without  through  the  parietal  wound  : 
the  same  alternate  expression  of  air  into  the 
cellular  membrane  and  aspiration  of  a new 
quantity  into  the  pleura,  already  described, 
regularly  follow,  as  soon  as  the  lung  is  re- 
duced to  its  positive  volume.  The  rapidity 
with  which  perfect  collapse  of  the  lung  is 
effected  will  depend  on  the  freedom  of  com- 
munication of  the  external  air  with  the  pleural 
cavity,  and  this  manifestly  on  the  characters  of 
the  external  wound.  These  characters  exercise 
a very  curious  influence  on  the  production  of 
emphysema,  when,  as  in  the  injury  now  under 
consideration,  there  is  no  wound  of  the  lung. 
If  the  wound  be  deep,  oblique,  and  tortuous, 
the  pressure  of  the  external  air  evidently 
tends  to  force  its  sides  together,  and  thus  to 
interfere  with  the  free  entry  of  air  into  the 
pleura,  but  the  same  condition  will  as  clearly 
oppose  the  egress  of  any  air  that  may  have 
made  its  way  into  the  thorax  ; hence  a wound 
of  this  kind  will  be  at  once  favourable  and 
unfavourable  to  the  production  of  emphysema. 
The  converse  is  true  of  a short,  wide,  and 
direct  opening  ; such  a wound  promotes  the 
occurrence  of  emphysema  during  inspiration, 
but  during  expiration  this  ill  influence  is  done 
away  with  by  the  easy  outlet  afforded  the 
aspired  air. 

Emphysema  is  a rare  consequence  of  pene- 
trating chest-wounds  without  injury  of  the 
lung,  and  never  becomes  extensive  ; but  no 
attempt  has  been  made,  so  far  as  we  are 
aware,  to  ascertain  with  precision  its  relative 
frequency.  Hcnnen,  in  speaking  of  wounds 
of  the  thorax  of  all  descriptions  collectively, 
asserts  that  they  do  not  induce  emphysema 
in  one  case  out  of  fifty.  There  can  be  no 
doubt  that  a fractured  rib  is  its  most  ordinary 
cause  ; but  as  this  eminent  practitioner  did 
not  offer  the  proportion  just  stated,  as  an 
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accurate  numerical  result,  it  may  be  well  not 
to  attach  too  much  faith  to  its  accuracy. 

It  will  be  perceived,  that  in  all  the  cases 
described,  two  important  changes  in  the  con- 
dition of  the  thoracic  organs  precede  the  for- 
mation of  subcutaneous  emphysema ; these 
are  collapse  of  the  lung  and  pneumothorax. 
The  effect  of  traumatic  injuries  of  the  chest 
in  producing  these  two  phenomena  will  be 
modified,  however,  when  the  lung  is  affected 
with  vesicular  emphysema,  solidified  from 
tubercular  or  other  morbid  deposition,  or  con- 
fined to  the  walls  of  the  chest  by  pleuritic 
adhesion. 

If  it  so  happen  that  the  injury  establishing 
a communication  between  the  pulmonary 
vesicles  and  the  cellular  membrane  is  effected 
at  a point,  where  both  laminae  of  the  pleura 
are  intimately  adherent,  the  air  will  pass  di- 
rectly from  the  former  into  the  latter,  with- 
out being  effused  into  the  cavity  of  the  pleura, 
and  no  collapse  of  the  lung  take  place.  And 
if  the  site  of  the  wound  be  surrounded  with 
loose  adhesions,  it  is  reasonable  to  suppose 
that  only  circumscribed  pneumothorax  will 
supervene  ; of  this  latter  condition,  however, 
we  are  not  aware  that  any  examples  have 
actually  been  observed,  as  attendants  upon 
chest-wounds  *. 

1 Mr.  Porter  considers  the  notion,  that  pneumo- 
thorax commonly  precedes  the  development  of  em- 
physema, incorrect  for  the  following  reasons.  1.  If  it 
were  correct,  emphysema  should  be  an  almost  con- 
stant attendant  upon  fracture  of  the  ribs,  because,  on 
account  of  the  contiguity  of  the  parts,  the  probability 
is  that  in  one  rase  out  of  four  the  lung  is  wounded, 
whereas  one  case  of  emphysema  out  of  thirty  is  a fair 
proportion.  2.  If  air  were  really  effused  into  the 
pleura  its  obvious  tendency  would  be  to  press  upon 
the  wound  made  by  the  rib  (i.  e.  in  the  costal  pleura), 
close  it  up  and  prevent  the  escape  of  any  of  that 
effused  air  into  tne  cellular  tissue.  3.  The  applies 
tion  of  a bandage  gives  relief  in  numerous  cases  : now 
were  pneumothorax  present,  it  must  be  increased, 
and  in  the  same  ratio  the  patient’s  distress,  by  any  con- 
trivance preventing  free  issue  from  the  pleural  cavity 
to  the  cellular  membrane. 

To  these  arguments  it  may  be  replied  : 1.  It  is  not 
probable  that  the  ratio  of  wounded  lungs  to  fractured 
ribs  is  so  high  as  1 to  4 ; because,  from  the  physical 
and  physiological  properties  of  the  lungs,  a protruding 
spicula  will  by  no  means  necessarily  wound  the  lung, 
tliough  it  would  a resisting  and  inelastic  tissue  ; and 
because  fracture  of  the  ribs  constantly  occurs  without 
marked  displacement  of  the  fragments.  Besides,  Mr. 
Porter  forgets  the  important  fact  that  the  pulmonary 
tissue  may  be  wounded,  and  all  the  ordinary  effects  of 
such  wound  follow  (bloody  expectoration,  pneumonia, 
&c.)  without  the  pulmonary  pleura  having  given  way. 
This  has  been  proved  by  Larrey  in  respect  of  certain 
stats  with  comparatively  blunt  instruments;  and 
there  is  certainly  no  reason  that  the  same  peculiarity 
should  not  arise  in  some  instances  of  fracture  of  the 
ribs.  The  pleura,  no  doubt,  owes  this  curious  power 
of  resistance  to  the  fibrous  lamina  seated  (as  has  been 
demonstrated  by  Dr.  Stokes)  under  the  proper  serous 
tissue.  2.  a.  We  have  shown  that  pressure  cannot 
occur  ab  initio  in  the  cavity  of  the  pleura,  but  when  this 
does  exist,  as  already  explained,  its  natural  effect  must 
be  to  facilitate  the  egress  of  air  through  the  chink  in 
the  costal  pleura,  in  as  much  as  the  distension  of  the 
side  will  tend  to  draw  asunder  the  borders  of  the 
opening,  b.  As  Mr.  Porter  himself  admits,  pneumo- 
thorax has  actually  been  proved,  by  the  results  of 
paracentesis  and  otherwise,  to  exist  in  some  cases  of 


Profusion  of  the  lung  has  in  very  rare 
instances  been  observed  to  follow  perforation 
of  the  thorax,  and  been  adduced  by  some 
physiologists  as  a fact  demonstrating  the  pos- 
session, on  the  part  of  the  lung,  of  an  active 
power  of  expansion.  The  causes  of  this  ex- 
ceptional phenomenon  will  be  examined  in 
the  article  Long,  Proothesis  of. 

C.  Non-penetrating  wounds  of  the  chest 
are,  according  to  some  writers,  occasionally 
followed  by  emphysema,  and  this  too  promptly 
to  allowr  ot  the  gas  being  considered  a result 
of  the  decomposition  of  fluids  contained  in  the 
wound.  It  is  presumed  that  the  motions  of 
elevation  and  depression  of  the  chest  exercise 
a sort  of  suction  on  the  surrounding  air, 
whereby  it  is  drawn  into  the  wound,  and  that 
the  constant  motion  of  the  parts,  especially 
in  their  subjects,  promotes  its  subsequent  dif- 
fusion. In  a similar  manner  one  species  of 
physometra,  or  gaseous  accumulation  in  the 
interior  of  the  uterus,  is  explained  by  suppos- 
ing air  to  be  draw'll  up  into  the  vagina  by  the 
motions  of  the  adjacent  parts.  The  explana- 
tion is  ingenious,  but  we  are  not  acquainted 
with  any  cases  incontestably  proving  the  pos- 
sibility of  the  fact  itself.  The  evidence  in 
support  of  the  wound  not  having  opened  into 
the  pleura  is  in  the  few  cases  on  record  very 
imperfect : J.  L.  Petit  and  M.  Meniere  urge 
in  favour  of  non-penetration  of  the  chest  in 
two  cases  of  emphysema  observed  by  them, 
that  careful  probing  failed  to  discover  any 
communication  with  the  interior  of  the  chest, 
that  their  patients  did  not  suffer  from  intense 
dyspnoea  and  that  they  recovered  rapidly 
from  their  injuries.  These  particulars,  how- 

empliysema  from  wound  of  the  lung  : how  then  can 
he  possibly  affirm  that  such  pneumothorax  is  in  any 
instance  preventive  of  emphysema?  3.  a.  Mr.  Porter 
forgets  that  if  the  chest-bandage  prevents  the  escape 
of  air  from  the  pleura  into  the  cellular  membrane,  it 
must  similarly  impede  that  of  air  from  the  lung  into 
that  cavity,  b.  It  is  only  when  applied  early,  and 
when,  therefore,  it  is  reasonable  to  suppose  it  may,  by 
keeping  the  lung  comparatively  quiet,  materially 
moderate  the  escape  of  air  from  the  vesicles,  that 
bandaging  is  really  serviceable. 

Mr.  Porter’s  own  theory  is  as  follows  : The  lung 
does  not  collapse  in  ordinary  cases  ; emphysema  occurs 
only  in  instances  where  the  wounds  in  the  costal  and 
pulmonary  pleurae  exactly  correspond,  the  air  passing 
directly  from  the  lung  into  the  extra-thoracic  cellular 
membrane. 

To  this  notion  it  may  be  objected  : 1.  As  the  lungs 
are  always  in  contact  with  the  costal  pleurae,  the  two 
wounds  must  always  correspond  when  an  instrument  or 
the  point  of  a rib  passes  through  Doth  at  the  same 
moment ; so  that  emphysema  ought  to  be  a constant 
attendant  on  wounds  of  the  pleura;,  while  Mr.  Porter 
attempts  to  prove  it  a very  rare  one.  It  is  true  that 
no  two  given  points  of  the  apposed  pleura;  continue  to 
correspond  precisely  during  inspiration,  expiration,  and 
the  dividing  pauses,  but  the  correspondence  is  of  suf- 
ficiently long  continuance  for  the  purpose,  and,  at  all 
events, ’if  its  short  duration  be  urged  as  a ground  for  the 
non-occurrence  of  emphysema,  why  should  this  ever 
arise?  2.  The  chest-bandage,  which  Mr.  Porter  lauds 
as  a preventive  of  infiltration  of  air  into  the  cellular 
"tissue,  would,  according  to  his  theory,  be  the  most 
effective  agent  in  its  production,  because  it  keeps  the 
lungs  in  a*  state  of  quietude,  and  consequently  the 
pleural  wounds  in  apposition. 
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ever,  are  insufficient  to  prove  the  wound  not 
to  have  implicated  the  parietal  pleura  ; by 
neglecting  to  employ  percussion  and  auscul- 
tation, before  the  air  had  accumulated  to  any 
amount  in  the  cellular  membrane,  M.  Meniere 
lost  the  opportunity  of  establishing  the  only 
satisfactory  evidence  of  the  character  of  the 
wound,  (when  the  lung  is  healthy  and  free 
from  pleuritic  adhesions,)  namely,  the  absence 
or  presence  of  the  physical  signs  of  pneumo- 
thorax. The  conclusion  of  Boyer  on  this 
subject  is  still  applicable  : without  denying 
the  possibility  of  emphysema  as  a consequence 
of  these  wounds,  that  great  surgeon  was  per- 
suaded that  such  an  occurrence  must,  to  say 
the  least,  be  exceedingly  rare  ; and  believed 
that  authors,  who  affirm  they  have  observed 
it,  may  have  formed  an  erroneous  estimate  of 
the  direction  and  depth  of  the  wound. 

D.  Communications  between  the  aliment- 
ary canal  and  cellular  membrane.  Hennen 
states  that  he  once  observed  emphysema  pro- 
duced by  a wound  of  the  oesophagus  ; it  is  to 
be  regretted  he  has  not  furnished  us  with  the 
particulars  of  the  case,  for,  so  far  as  we  are 
aware,  it  is  without  a parallel. 

The  gases  contained  in  the  intestinal  canal 
accumulate,  in  rare  instances,  to  such  an 
extent,  as  to  produce  rupture  of  its  coats,  and, 
consequently,  ditfusion  of  its  gaseous  contents 
through  the  cellular  membrane.  Ruminating 
animals  are  subject  to  this  accident,  and  the 
gas  effused  occasionally  penetrates  into  every 
corner  of  the  body.  Such  an  occurrence  in 
the  human  subject  is  exceedingly  uncommon, 
and  even  when  rupture,  of  the  stomach  for 
example,  is  produced  by  gaseous  distension, 
emphysema  by  no  means  necessarily  follows. 
Haller,  however,  mentions  having  seen  a case 
of  tympanitis  so  intense,  that  rupture  of  the 
mucous  and  muscular  coats  took  place,  and 
the  fetid  air  insinuated  itself  into  the  sub- 
peritoneal  cellular  membrane  ; but  the  peri- 
toneum had  not  given  way,  nor  was  the  em- 
physema other  than  strictly  local.  P.  Frank 
recognises  this  species  of  emphysema,  and 
conceives  that  worms  may,  by  perforating  the 
intestinal  tunics,  give  rise  to  it. 

Professor  Maijolin  has  described  an  im- 
portant case  of  emphysema  produced  by  rup- 
ture of  the  bowels  from  external  injury.  An 
individual  received  a violent  contusion  on  the 
left  side,  the  external  marks  of  which  were 
chiefly  visible  in  the  abdominal  parietes  and 
hip  ; thirty  hours  after  the  accident  emphy- 
sema appeared  in  the  former  situation,  rapidly 
spread  to  the  right  of  the  abdomen  and  to 
the  chest,  and  continued  to  extend  in  spite  of 
free  scarification,  until  the  death  of  the  patient, 
which  occurred  six  hours  after  the  first  ap- 
pearance of  the  emphysema.  Four  of  the 
left  ribs  were  found  fractured,  and  the  ab- 
dominal muscles  torn  through  superiorly  at 
the  left  side  ; here,  too,  was  a considerable 
accumulation  of  blood  mixed  with  air  ; the 
portion  of  intestine  in  juxtaposition  with  the 
muscular  laceration  was  cut  completely  across, 
eighteen  inches  below  the  duodenum.  A 


quantity  of  blood  and  chymous  matter  was 
found  in  the  cavity  of  the  peritoneum,  that 
membrane  itself  red  and  injected,  the  sub- 
peritoneal  cellular  tissue  distended  with  air 
and  blood.  The  lungs  were  healthy , and  there 
was  no  emphysema  in  the  tissues  adjoining  the 
fractured  ribs  '. 

E.  The  gas  formed  during  the  process  of 
gangrenous  putrefaction  gives  rise  to  a local 
emphysema,  the  diagnostic  importance  of 
which,  announcing  as  it  does  the  total  cessa- 
tion of  life  in  the  affected  part,  is  well  under- 
stood by  practitioners.  It  has  been  stated 
that  gangrene,  when  attended  with  emphy- 
sema, has  an  especial  tendency  to  spread  ; if 
correctly  made,  this  observation  may  become 
practically  valuable.  The  progressive  develop- 
ment of  gas  will  in  some  cases  as  accurately 
indicate  the  extension  and  course  of  mortifi- 
cation, as  the  change  in  colour  of  the  integu- 
ments. 

Emphysema  is  not  uncommonly  observed 
to  follow  violent  contusions  with  abundant 
ecchymosis  ; Dr.  Copland  has  noticed  its  oc- 
currence in  the  vicinity  of  carious  vertebrae. 
It  is  probable  that  when  the  disorder  appears 
after  the  bites  of  insects  and  reptiles,  it  should 
be  classed  with  the  present  category  in  respect 
of  its  immediate  cause. 

§ II.  Artificial  Emphysema. 

Emphysema  may  be  produced  artificially  to 
any  extent,  by  making  an  opening  into  the 
subcutaneous  cellular  membrane,  and  prac- 
tising insufflation.  This  process,  employed  on 
animals  intended  for  the  table  so  early  as  the 
time  of  Aristotle,  is  said  to  have  the  effect  of 
fattening  the  animals  so  treated,  and  improving 
the  character  of  cow’s  milk.  Schulze  relates 
that  oxen  thus  insufflated  suffer  from  dejection 
for  a couple  of  days,  on  account,  as  he  assumes, 
of  the  pain  they  suffer  ; but  that  when  the 
emphysema  disappears,  they  recover  their 
liveliness,  get  a voracipus  appetite,  and  in  the 
course  of  six  weeks  become  exceedingly  fat. 
But  the  possibility  of  inducing  emphysema 
artificially  is  only  important  to  the  surgeon, 
as  being  a practice  frequently  had  recourse 
to  by  malingerers,  for  the  purpose  of  simu- 
lating various  diseases,  more  especially,  per- 
haps, hernia,  hydrocele,  and  other  affections 
causing  enlargement  of  the  scrotum.  Army 
surgeons  frequently  meet  with  individuals  who 
endeavour  to  pass  off  these  artificial  emphy- 
semata  as  the  effects  of  disease  ; and,  accord- 
ing to  Hennen,  the  deception  is  not  so  easily 
discovered  in  the  case  of  the  scrotum,  as  may 
be  imagined.  The  orifice  in  the  integuments 

1 In  the  Memoires  de  I’Academic  des  Sciences  for 
1753,  p.  131,  is  a curious  account  of  a chicken  four 
months  old,  subject  to  emphysema  from  birth,  and 
relieved  by  scarification  from  time  to  time.  On  dis- 
section a knot  of  intestine  was  found  to  have  passed 
through  the  muscles  of  the  abdomen,  and  lodged  in 
the  upper  part  of  the  thigh  ; this  hernia  was  perforated 
with  numerous  minute  foramina,  whereby  its  interior 
communicated  with  the  cellular  tissue,  as  it  did  like- 
wise by  a complicated  route  with  the  lung. 


EMPHYSEMA. 


85 


must  always  be  carefully  sought  for.  We  are 
told,  that  some  time  since  it  was  the  habit  ot 
the  prisoners  at  Bicetre,  when  desirous  of 
gaining  admission  to  the  infirmary,  to  prick 
the  inner  surface  of  the  cheek  with  a pin,  and 
then,  having  closed  the  mouth  and  nostrils 
carefully,  to  make  several  strong  expirations  : 
the  air  soon  insinuated  itself  into  the  cellular 
membrane  of  the  face  and  neck,  forming  a 
tumour  in  those  regions,  which  the  malingerer 
announced  as  a result  of  dental  irritation.  The 
anatomical  characters  of  the  swelling  make 
the  imposture  evident.  Numerous  other  ex- 
amples of  artificial  emphysema,  which  may 
sometimes  be  so  extensive  as  to  require  active 
treatment  for  its  relief,  will  be  found  in  the 
Dictionnaire  des  Sciences  Medicales. 

It  appears  from  the  statement  of  M.  A- 
chard  ',  that  injection  of  air  into  the  cellular 
membrane,  was,  in  his  time,  methodically  had 
recourse  to  in  Guinea,  as  a cure  for  maras- 
mus, hypochondriasis,  and  rheumatism.  This 
author,  reminding  us  of  the  sources  whence 
our  knowledge  of  inoculation,  and  of  the  pro- 
perties of  bark,  was  originally  derived,  recom- 
mends a serious  investigation  of  the  practice, 
in  which  he  himself  led  the  way  by  injecting 
gases  of  various  kinds  into  the  cellular  mem- 
brane of  animals.  Haller,  it  is  stated,  became 
a convert  to  the  propriety  of  the  practice  ; 
and  more  recently,  Professor  Breschet  thought 
it  worthy  of  being  made  the  subject  of  expe- 
rimental inquiry  2. 

In  his  work  on  Tetanus,  W.  Trnka  quotes 
a singular  account  from  Fakkenberg,  of  which 
the  following  is  an  abridgment: — An  .(Ethio- 
pian boy,  aged  about  ten  years,  on  board  ship 
off  the  coast  of  Angola,  was  seized  with  sym- 
ptoms of  pleurisy.  He  was  bled  twice,  and 
otherwise  treated  with  good  effect  in  respect 
of  the  pleuritic  attack  ; but  upon  the  third 
day  signs  of  tetanus  appeared.  The  usual 
means  were  tried  for  the  removal  of  these, 
but  in  vain.  On  the  thirteenth  day  the  pa- 
tient was  moribund.  Fakkenberg  determined, 
amid  the  derision  of  the  ship’s  company,  to 
try  the  effect  of  a practice  he  had  seen  pur- 
sued by  the  ^Ethiopians  ; namely,  insufHation 
of  the  cellular  tissue.  He  accordingly  in- 
flated the  entire  body,  from  the  cellular  mem- 
brane of  the  thigh.  The  patient  appeared  to 
revive  in  an  hour  after  the  operation  : on  the 
following  day  he  was  able  to  separate  his  jaws 
a little  ; thenceforth  gradually  improved,  and 
ultimately  recovered,  to  the  great  astonish- 
ment (at  which  we  by  no  means  marvel)  of 
all  the  witnesses  3. 

1 Nouv.  Memoires  dcl’Acad.  Rov.  de  Berlin,  1783, 

p.  20. 

2 The  radical  cure  of  hydrocele  has  been  effected 
by  the  injection  of  air  into  the  cavity  of  the  tunica 
vaginalis,  (Riccardi,  Annotazioni  Prat,  sulle  princip. 
Mallattie  della  Vaginale  e del  Tcsticolo,  p.  12.  Na- 
poli, 1836,)  and  of  chlorine  gas  (Deconde,  in  Biit. 
and  For.  Med.  Rev.  vol.  ii.  p.  267).  M.  Deconde 
would  extend  this  mode  of  using  chlorine  to  the  treat- 
ment of  encysted  tumours  with  fluid  contents.  See 
also  Gallaudat,  in  Mem.  dc  l’Acad.  de  Berlin,  1772. 

3 Wenc.  Trnka , Comment,  de  Tctano,  pars  ii.  lib. 
ii.  cap.  vii.  p.  444.  Vindobon.  1777. 


§ III.  Idiopathic  Emphysema. 

The  period  at  which  putrefaction  com- 
mences after  death,  varies  in  respect  of  a 
variety  of  external  conditions  ; such  as  the 
nature  of  the  medium  in  which  the  body  is 
placed,  its  temperature,  humidity,  &c.  But 
the  rapidity  with  which  this  important  chemi- 
cal change  supervenes,  is  perhaps  more  pow- 
erfully influenced  by  the  state  of  the  solids 
and  fluids  themselves,  than  by  extrinsic  agen- 
cies : the  proof  of  this  is,  that  of  two  bodies 
placed  in  the  same  media,  one  may  remain 
for  several  days  without  exhibiting  signs  of 
decomposition,  while  the  other  rapidly  runs 
into  the  putrefactive  fermentation.  Such,  in- 
deed, is  the  proneness  to  chemical  change, 
under  certain  conditions  of  the  tissues,  that 
putrefaction  sets  in  before  the  complete  ex- 
tinction of  life  in  the  subject ; a fact  placed 
beyond  all  doubt  by  the  accurate  observations 
of  modern  authors.  In  this  way,  a develop- 
ment of  gas  occasionally  takes  place  in  the 
subcutaneous  and  visceral  cellular  membrane, 
serous  cavities,  interior  of  the  heart,  and  blood 
vessels. 

To  this  cause  Huxham  ascribed  the  deve- 
lopment of  emphysema  in  a patient  affected 
with  putrid  fever,  sore  throat,  and  non-coagu- 
lable  condition  of  the  blood  ; and  states  his 
persuasion,  that  this  more  frequently  happens 
in  putrid  malignant  fevers,  than  is  commonly 
imagined.  Similar  cases  have  since  been  ob- 
served ; and  Dr.  Copland  considers  the  ap- 
pearance of  emphysema  about  the  head  and 
upper  part  of  the  breast,  as  not  rare  in  scarlet 
fever  and  analogous  diseases. 

In  all  probability,  the  emphysema  stated 
by  Frank  to  have  formed  one  of  the  ordinary 
closing  phenomena  in  two  epidemics  of  fever, 
German  and  Italian,  as  well  as  that  occasion- 
ally noticed  in  yellow  fever,  is  referrible  to 
the  same  class.  The  same  may  be  said  of 
certain  epizooties,  wherein,  according  to  the 
same  writer  and  William  Hunter,  the  animals 
affected  became  locally  or  generally  emphy- 
sematous. 

With  these  examples  of  commencing  de- 
composition during  life,  should,  as  it  appears 
to  us,  be  classed  a case  related  by  M.  Bally 
at  a meeting  of  the  Academy  of  Medicine. 
A man,  aged  25,  was  admitted  to  the  Hopital 
Cochin,  after  fifteen  days’  illness,  with  sym- 
ptoms of  typhoid  fever  : the  left  thigh  was 
painful,  and,  as  well  as  the  scrotum,  consider- 
ably swollen.  While  delirious,  the  patient 
affirmed  he  had  been  bitten  by  a dog  in  the 
knee,  but  no  trace  of  such  injury  could  be 
detected.  He  died  the  day  after  admission, 
and  was  examined  eight  hours  after  death  : 
the  body  was  soiled  with  blood,  which  had 
transuded  through  the  skin  of  the  thighs  and 
scalp  ; there  was  universal  emphysema,  espe- 
cially marked  in  the  left  thigh,  where  the 
skin  wras  of  a violet-brown  colour,  and  covered 
with  black  and  white  phlyctenae.  The  Peyer- 
ian.  mesenteric,  and  splenic  lesions,  charac- 
teristic of  the  continued  fever  of  Paris,  pre- 
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sented  themselves  ; the  mesenteric  glands 
contained  gas,  which,  like  that  found  in  other 
parts  of  the  body,  took  fire  and  exploded, 
when  brought  in  contact  with  the  flame  of  a 
taper  ; in  burning,  it  formed  a tuft,  with  a 
blue  base  and  white  apex.  In  the  discussion 
which  followed  the  narration  of  this  case,  the 
general  voice  of  the  members  is  said  by  M. 
Bouillaud  to  have  been  decidedly  in  favour  of 
the  gas  having  been  produced  by  a commence- 
ment of  decomposition  during  life.  It  appears 
to  have  consisted  of  protocarburet  of  hydro- 
gen, one  of  the  ordinary  products  of  putre- 
faction. Dr.  Mouat  has  recently  published  a 
very  conclusive  case  of  emphysematous  affec- 
tion originating  in  antecadaveric  putrefaction. 

But  some  writers  attempt  to  account  for 
the  development  of  gas  in  cases  of  this  kind, 
in  a different  manner  ; they  presume  that  the 
tissues  are  capable  of  secreting  aeriform  fluids 
in  the  abnormal  state,  and  the  number  of 
cases  adduced  as  proving  the  fact  is  far 
from  inconsiderable.  Morgagni,  for  instance ', 
speaks  of  an  individual  who  became  emphy- 
sematous after  the  sudden  disappearance  of 
scabies  ; and  it  has  been  assumed  that  the 
formation  of  gas  depended  on  the  change  in 
the  state  of  the  skin.  The  truth  is,  that  the 
woman  died  on  the  sixth  day  of  “ fever  the 
occurrence  of  emphysema  is,  therefore,  with 
less  difficulty,  explicable  in  the  manner  already 
adverted  to.  Schulze,  again,  narrates,  that  a 
child  of  three  years  old  was  seized  with  gene- 
ral emphysema,  in  consequence  of  inspiring 
an  atmosphere  vitiated  by  emanations  from 
stagnant  water  and  fermenting  matters. 
Strange,  if  so,  that  the  child  should,  in  other 
respects,  have  enjoyed  good  health,  and  that 
six  other  individuals  sleeping  in  the  same 
room  should  have  wholly  escaped  the  dis- 
order. It  is  probable  the  emphysema  was  in 
this  case  artificially  produced  for  the  purpose 
of  exciting  charity. 

On  the  other  hand,  it  must  be  admitted 
that  authors  relate  some  cases  where  the 
fidelity  of  the  description  cannot  be  called  in 
question,  and  where  it  is  difficult  to  conceive 
that  putrefaction  can  have  had  any  share  in 
causing  the  emphysema.  In  the  majority  of 
these — the  only  cases  which  can  be  fairly 
termed  idiopathic — the  venous  system  and 
cellular  membrane  both  contained  gas ; in 
some  it  existed  in  the  veins  only.  Patholo- 
gists have  long  been  aware  of  the  occasional 
presence  of  air  in  the  veins  of  the  meninges ; 
Morgagni,  Halle,  Nysten,  and  others,  cite 
examples  of  the  fact.  Very  recently,  too, 
M.  Lelut  has  announced  his  having  discovered 
air  in  the  meningeal  veins  of  five  malefactors 
put  to  death  by  the  guillotine  ; on  examining 
the  encephalon  of  rabbits  decapitated  experi- 
mentally, gas  was  likewise  found  in  the  same 
vessels.  It  is  presumable  that  the  external 
air  may  here  have  entered  the  divided  extre- 
mities of  the  vessels  ; but  setting  aside  the 
fact  that  in  some  of  the  instances  related  no 

1 Epist.  xxxviii.  § 22. 


external  wound  existed,  certain  experiments 
made  on  animals  by  M.  Rerolle,  apparently 
show  that  such  a mode  of  accounting  for  its 
presence,  is,  at  least,  not  always  admissible. 
The  last-named  observer  has  published  some 
cases  of  similar  gaseous  development  in  the 
human  subject,  apparently  induced  by  profuse 
haemorrhage  ; one  of  these  is  rendered  parti- 
cularly remarkable  by  the  fact,  that  the  gas 
took  fire  with  slight  detonation,  and  burned 
with  a blueish  white  flame,  as  in  the  case  re- 
corded by  M.  Bally.  The  patient  died  of 
haemorrhage,  after  the  removal  of  a scirrhous 
tumour  in  the  dorso-lumbar  region,  and  was 
examined  six  hours  after  death  ; the  ther- 
mometer marked  only  -(-  2 Reaum.,  and  the 
emphysema  was  observed  to  be  less  developed 
than  it  had  been  during  life  : it  must  not  be 
forgotten,  however,  that  the  wound  had  be- 
come gangrenous  before  death.  Dr.  Graves, 
too,  has  seen  the  subcutaneous  tissue  of  the 
abdomen  become  emphysematous  in  a subject 
who  had  had  repeated  attacks  of  profuse 
epistaxis.  Lieutaud,  long  before  either  of 
these  observers,  related  the  case  of  a girl  who 
died  suddenly  in  a state  of  syncope,  after 
having  been  repeatedly  bled,  and  in  whom 
the  cerebral  veins  and  choroid  plexus  were 
found  full  of  air  '. 

Now  admitting  the  fact,  of  which  indeed 
no  legitimate  doubt  can  be  raised,  what  is  its 
cause  ? Whence  comes  the  gaseous  fluid 
found  in  the  vessels  ? Portal,  among  other 
hypotheses,  suggests  that  it  may  be  caused  by 
the  absorption  of  atmospheric  air  through  the 
tissue  of  the  lungs.  M.  Rerolle  rejects  com- 
pletely the  notion  of  spontaneous  develop- 
ment, and  admits  Portal’s  notion, — the  pul- 
monary radicles  being  the  presumed  agents 
of  absorption  : M.  Ollivier  also  enumerates 
this  amongst  the  possible  modes  of  explaining 
the  presence  of  a large  quantity  of  gas  in  the 
right  side  of  the  heart  of  a young  woman, 
who  fell  down  dead  a fortnight  after  conva- 
lescence from  an  acute  affection. 

M.  Villerme  has  observed  a case  of  in- 
flamed penis,  in  which  the  superficial  veins  of 
the  glans  became  enormously  dilated,  and 
evidently  contained  gas,  easily  moveable  by 
pressure,  and  giving  rise  to  distinct  crepita- 
tion. There  was  probably  no  resemblance 
between  this  case  and  those  of  which  we  have 
just  spoken,  except  in  the  seat  of  the  emphy- 
sema being  the  venous  system. 

It  is  needless  to  multiply  these  illustrations : 
all  those  on  record  would  only  show  that 
emphysema  occasionally  occurs  independently 
of  putrefaction,  and  of  a communication  be- 
tween the  seat  of  the  disorder  and  the  atmo- 
sphere, or  cavities  naturally  containing  gaseous 
fluids,  without  by  any  means — such  is  the  im- 
perfect character  of  the  details  of  cases,  as 
well  as  the  difficulty  of  the  subject — explain- 
ing its  real  mechanism.  The  hypothesis  that 
the  air  is  a product  of  secretion,  will  be  con- 
sidered in  the  article  Pneumatosis. 

1 Hist.  Anat.  Med.  p.  Ill,  obs.  55. 
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Emphysema  occasionally  appears,  almost 
instantly  after  the  receipt  of  the  injury, 
around  gun-shot  wounds,  contusions,  disloca- 
tions, and  fractures,  accompanied  with  much 
laceration  of  the  soft  parts.  In  the  case  of 
gun-shot  wounds,  it  has  been  imagined  this 
may  depend  on  the  instantaneous  deadening 
of  the  parts  attending  that  class  of  injuries  ; 
admitting  this  to  be  the  fact,  it  remains  to  be 
inquired  why  the  phenomenon  is  of  such  rare 
occurrence,  as  it  is  known  to  be.  Besides, 
this  explanation  evidently  fails  in  regard  of 
common  contusions.  Cases  of  this  class,  which 
have  been  observed  by  most  experienced  sur- 
geons, are,  in  the  present  state  of  knowledge, 
inexplicable : examples  are  related  by  M.  de 
Bazas  ; and  Boerhaave  is  stated  by  Waldkirch 
to  have  seen  universal  emphysema  follow  the 
receipt  of  a small  contused  scalp- wound  from 
a fall  on  the  head.  Here  should  possibly  be 
included  the  emphysema  already  referred  to, 
as  occasionally  arising  during  the  attempt  to 
reduce  dislocations  of  long  standing. 

Such  are  the  modes  of  causation  and  mecha- 
nism of  emphysema ; its  other  characters  may 
now  be  inquired  into. 

Anatomical  Characters. — Whatever  be  their 
mode  of  origin,  external  emphysematous 
tumours  are  characterized  by  swelling,  com- 
monly unattended  with  heat,  tenderness,  fluc- 
tuation, or  abnormal  colour  ot  the  skin  : in 
some  instances,  however,  when  the  disorder 
is  carried  to  a very  high  pitch,  the  surface  is 
paler  and  more  shining  than  natural.  The 
part  is  soft  to  the  touch,  yet  tense  and  elastic ; 
it  does  not  retain,  even  for  an  instant,  the  im- 
pression of  the  finger,  and  a sensation  of  cre- 
pitation is  experienced  on  handling  it.  When 
the  surrounding  parts  are  healthy,  gentle 
pressure  diminishes  the  size  of  the  swelling, 
hy  forcing  some  of  the  air  forming  it  into  the 
cellular  membrane  adjoining.  When  per- 
cussed, an  emphysematous  part  sounds  like  a 
bladder  filled  with  air,  and  repels  the  finger 
by  its  elasticity. 

The  nature  of  the  gas  in  emphysema  has 
scarcely  been  inquired  into  experimentally, 
and  we  consider  it  unnecessary  to  give  any  a 
priori  views  on  the  subject.  It  must  evidently 
vary  with  the  species  of  the  disorder.  In 
MM.  Bally  and  Rerolle’s  cases,  the  presump- 
tion is,  that  it  consisted  of  proto-carburet  of 
hydrogen.  In  the  article  Pneumo-thorax 
will  be  found  an  abstract  of  the  results  of 
some  analyses  of  air  found  in  the  pleura,  by 
Drs.  J.  Davy,  Martin-Solon,  and  Apjohn. 

Emphysema  is  occasionally  limited  to  a very 
small  space,  and,  on  the  other  hand,  may  ex- 
tend over  the  entire  frame,  with  the  exception 
of  a few  parts.  The  rapidity  with  which  the 
air  spreads  will  be  found  proportional  to  the 
laxity  of  the  cellular  membrane,  and  the  deli- 
cacy, mobility,  and  extensibility  of  the  super- 
jacent skin.  To  this  fact  is  to  be  ascribed  the 
opinion  of  Frank,  that  thin  persons  are  con- 
stitutionally predisposed  to  emphysema.  In 
the  neck,  for  instance,  the  air  spreads  with 
such  facility,  that,  in  a very  few  minutes,  the 


integuments  may  be  raised  to  a level  with  the 
face.  The  progress  of  intumescence  is  equally 
rapid  in  the  lateral  parts  of  the  chest,  the 
axilla,  groin,  and  scrotum.  The  median  line 
frequently  limits  emphysema  temporarily — or, 
it  may  be,  persistently, — in  consequence  of  the 
density  of  the  cellular  membrane  in  that  situa- 
tion. For  the  same  reason,  the  soles  of  the  feet 
and  palms  of  the  hand  retain  very  nearly  their 
normal  appearance,  when  the  rest  of  the  body 
is  enormously  swollen.  In  extreme  cases,  the 
air,  after  having  distended  the  subcutaneous 
cellular  membrane,  penetrates  underneath  the 
fascia  of  the  limbs,  into  the  submucous  tissues 
and  the  mesentery,  follows  the  course  of  the 
vessels  and  nerves,  and  finally  makes  its  way 
into  the  parenchymata  of  the  viscera  and  the 
cavities  of  the  heart  and  blood-vessels.  Some 
rare  instances  have  been  observed,  in  which 
the  eye  itself — the  tissue  of  the  hyaloid  mem- 
brane, even — was  swollen  with  air. 

The  integuments  may  be  raised  two,  three, 
or  more  inches  from  their  natural  position,  so 
as  to  give  the  whole  body,  in  the  language 
of  M.  Begin,  the  appearance  of  a sort  of 
elongated  bladder,  divided  into  compartments 
by  folds  and  contracted  parts.  The  cele- 
brated case  described  by  Littre  is  usually 
cited  as  the  best  example  of  the  extraordinary 
extent  to  which  the  inflation  may  be  carried. 
The  patient  survived  two  days  only  after  a 
penetrating  wound  of  the  chest ; yet  the 
emphysematous  swelling  measured  on  the 
chest  eleven  inches  in  depth,  on  the  abdomen 
nine,  on  the  neck  six,  and  four  on  other  parts 
of  the  body.  The  upper  part  of  the  head,  as 
well  as  the  palms  of  the  hands  and  soles  of 
the  feet,  escaped  inflation.  The  wound  in 
the  lung  was  seven  or  eight  lines  long,  one 
and  a half  broad,  and  one  deep. 

Symjjtoms. — In  considering  this  part  of  our 
subject,  we  shall  more  especially  keep  in 
view  emphysema  produced  by  injuries  of  the 
respiratory  organs  and  passages.  It  is  far 
from  easy  to  separate  the  symptoms  really 
caused  by  accumulation  of  air  in  the  cellular 
membrane,  from  those  of  the  injury  to  which 
it  is  owing,  or  from  those  of  pneumo-thorax 
— where  that  morbid  state  co-exists  with  em- 
physema. When  trifling  in  extent,  all  that  is 
felt  in  the  tumour  is  a slight  sensation  of 
fulness,  occasionally  of  heat.  The  part  is 
somewhat  numb  and  stiff.  In  M.  Vitry’s 
case,  pain  was  complained  of,  as  the  air  forced 
its  way  along  the  hypogastrium,  and  compared 
to  that  produced  by  blows  with  a stick. 
Larrey  relates  a case  where  violent  pain  in 
the  testicles  was  produced  by  extreme  infla- 
tion of  the  scrotum.  If  the  "disorder  extend 
overa  considerable  part  of  the  body,  its  effects 
are  much  more  serious.  The  compression  of 
the  superficial  vessels  determines  congestion 
of  internal  organs  ; a sense  of  tightness  is 
experienced  at  the  chest,  accompanied  with 
gradually  increasing  dyspnoea.  There  is  fever 
and  thoracic  pain.  Decumbiture  is  usually  at 
first  on  the  back  ; but,  as  the  effusion  of  air 
increases,  the  recumbent  posture  is  wholly 
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abandoned  by  the  patient ; he  is  obliged  to 
sit  up  in  bed,  with  his  legs  hanging  over  the 
side,  and  his  head  and  trunk  bent  forwards,  or 
the  only  bearable  position  may  be  on  the 
hands  and  knees.  The  cheeks  and  lips  as- 
sume a livid  hue,  the  latter  are  occasionally 
so  swollen  as  to  prevent  altogether  the  passage 
of  liquids  ; articulation  becomes  difficult,  or 
even  impossible  1 ; the  face  is  bathed  in  cold 
perspiration  ; jactitation  and  slight  convul- 
sions supervene  ; and  if  the  disorder  be  left 
to  itself,  or  increase  in  spite  of  remedial  mea- 
sures, the  pulse  grows  weak,  small,  and  irre- 
gular, the  extremities  cold,  and — generally 
after  a slight  remission  in  the  intensity  of  the 
dyspnoea — the  patient  dies  asphyxiated.  This 
is  no  exaggerated  picture  of  the  sufferings  we 
have  witnessed  in  certain  cases  of  emphysema  ; 
but  it  would  be  an  extreme  error  to  ascribe 
more  than  a very  small  share  in  the  production 
of  these  to  the  infiltration  of  air  into  the  cel- 
lular membrane;  they  were  in  reality  mainly 
dependent  upon  co-existing  haemopneumo- 
thorax  and  pneumonia.  That  abundant  accu- 
mulation in  the  cellular  tissue  must — this  is 
even  manifest  a priori — increase  the  intensity 
of  the  asphyxial  phenomena,  is  demonstrated 
by  the  fact,  that  artificial  emphysema  alone 
has  been  known — as  in  a case  to  be  presently 
referred  to — to  produce  alarming  symptoms. 
The  effect  of  emphysema  on  the  respiration 
in  such — and  indeed  in  all — cases  must  be 
modified  by  the  healthy  or  diseased  condition 
of  the  lungs  at  the  time  of  its  occurrence. 

The  physical  signs  of  emphysema  have 
already  been  enumerated  ; those  of  pneumo- 
thorax are  detailed  in  the  article  descriptive 
of  that  lesion.  No  time  should  be  lost  in 
emphysematous  cases  in  ascertaining  the  con- 
dition of  the  lung  and  pleura  of  the  affected 
side  ; and  care  must  be  taken  to  press  the 
skin  firmly  down,  so  as  to  prevent,  as  far  as 
possible,  the  crackling  sound  of  the  cellular 
membrane  interfering  with  the  signs  furnished 
by  the  pulmonary  tissue,  or  by  the  pleura: 
themselves.  In  many  cases,  however,  in  spite 
of  this  precaution,  it  will  be  found  next  to 
impossible  to  obtain  any  accurate  information 
from  auscultation.  A few  notices  of  the  au- 
dible phenomena  produced  by  the  passage  of 
the  air  into  the  emphysematous  parts  are  to 
be  found  in  authors.  Thus,  Begin  states, 
.that,  in  a case  of  emphysema  caused  by  frac- 
ture of  the  fifth  and  sixth  ribs,  “ each  expira- 
tion was  attended  with  a sort  of  internal 
sibilus,  resembling  that  produced  by  the  action 
of  a bellows.”  Dupuytren  observed  an  em- 
physematous swelling,  also  caused  by  frac- 
tured ribs,  which  increased  considerably  in 
size  during  inspiration,  and  became  depressed 
during  expiration  2.  Here  a gurgling  sound, 

1 Dupuytren. 

2 The  enlargement  of  the  swelling  (hiring  inspira- 
tion, observed  in  this  case,  would  appear  to  afford  an 
argument  against  the  opinion  stated  at  p.  81,  that  the 
escape  of  air  into  the  cellular  membrane  occurs  during 
expiration.  The  pleurae  were,  however,  closely  and 
firmly  adherent  in  Dupuytrcn’s  patient,  which,  of 
course,  altered  the  manner  of  escape  of  the  air. 


detected  on  auscultation,  announced  an  accu- 
mulation of  air  and  liquid  in  the  pleurae  ; the 
latter  was  after  death  found  to  consist  of 
blood.  In  Dr.  Duncan’s  case,  already  alluded 
to,  “air  was  heard  rushing  into  all  the  tumours, 
with  very  distinct  pectoriloquism  in  that  on  the 
neck  above  the  clavicle,  and  in  the  other  upon 
the  sternum.”  In  a case  of  fractured  rib  and 
wound  of  the  lung,  attended  by  Mr.  J.  Sym, 
“ no  crepitation  or  discontinuity  of  surface  in 
the  rib  was  discovered  by  the  touch,  but  a 
distinct  jerk  communicated  to  the  ear,  as  the 
chest  began  to  expand  for  each  new  inspira- 
tion. The  air  was  heard  in  the  emphysema- 
tous swelling  moving  along  with  a crackling 

sound  ; the  respiratory  sound, 

transmitted  from  the  lungs,  was  loud  and 
vocal.  No  pectoriloquy  existed ; and  the 
sound,  on  percussion,  was  natural.”  On  the 
third  day,  the  patient’s  state  became  most 
alarming,  the  emphysema  had  spread  exten- 
sively, and  Mr.  Sym  at  first  suspected  that 
the  severity  of  the  symptoms  was  owing  to 
advanced  pneumothorax  ; but,  “ upon  apply- 
ing the  stethoscope,  he  perceived  the  respira- 
tory sound  distinctly  down  to  the  very  seat  of 
the  injury,  where  it  was  loudly  sibilous.”  The 
lung  had  certainly  been  wounded,  for  there 
wras  bloody  expectoration.  The  absence  of 
pneumothorax,  indicated  by  the  physical 
signs,  of  course  proved  the  fact  of  non-col- 
lapse of  the  lung.  This  non-collapse  was,  in 
all  probability,  caused  by  vesicular  emphy- 
sema (the  patient  had  been  asthmatic  for 
twelve  years),  and  by  pleuritic  adhesion.  The 
case  strikingly  illustrates  the  value  of  auscul- 
tation under  the  circumstances  ; for,  had  the 
performance  of  the  proposed  operation  of 
paracentesis  not  been  prevented  by  the  disco- 
very of  the  position  of  the  lung,  that  organ 
would  undoubtedly  have  been  perforated. 

Diagnosis. — The  diagnosis  of  subcutaneous 
emphysema  can  rarely  present  any  difficulty. 
Artificial  inflation  of  the  scrotum  (admitting 
that  it  is  not  distinguishable  from  an  effect  of 
disease  by  the  anatomical  condition  of  the 
parts,  which  it  certainly  requires  all  the  weight 
of  Heunen’s  experience  to  make  us  believe 
probable)  may  be  known  by  the  opening  in  the 
skin,  as  well  as,  in  some  instances  at  least,  by 
the  contradictory  statements  of  the  malin- 
gerer, respecting  the  symptoms  and  course  of 
the  disease  with  which  he  feigns  himself 
affected  '.  Circumscribed  emphysema  is  dis- 
tinguishable from  false  aneurism  by  the  ab- 
sence of  fluctuation  and  ecchymosis,  and  by 
the  crepitation  produced  by  pressure  being 
infinitely  better  marked  than  when  blood  is 
the  fluid  effused.  Desault  wras  for  a while 
uncertain  respecting  the  nature  of  the  tumour 
in  his  case  of  reduction  of  the  humerus  ; but 
it  seems  necessary  only  to  be  acquainted  with 
the  possibility  of  emphysema  occurring,  to  be 
safe  from  the  error  of  supposing  the  swelling 
caused  by  rupture  of,  and  effusion  from,  the 
axillary  artery. 

1 In  this  way  Hamilton  (loc.  citand.)  was  enabled 
to  detect  the  fraud. 
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The  distinctive  marks  of  gaseous  and  cede- 
matous  tumours  are  obvious  : the  latter  are 
doughy,  inelastic,  and  pit  on  pressure  ; the 
characters  of  the  former  are  precisely  the 
reverse.  It  seems  impossible,  unless  by  most 
extraordinary  inattention,  to  fall  into  the  error 
— which  has  nevertheless  been  committed — 
of  mistaking  the  crepitation  of  emphysema  for 
that  of  fracture. 

Cruveilhier  1 relates  a curious  case,  wherein 
the  sensation  commonly  experienced  on  feeling 
an  emphysematous  part  was  so  perfectly  simu- 
lated by  that  produced  on  handling  an  abdo- 
minal tumour,  caused  by  a vast  accumulation 
of  cherry-stones  above  a stricture  of  the  intes- 
tine, that  he  and  other  experienced  observers 
were  deceived  into  the  belief,  that  the  cellular 
tissue  of  the  abdominal  parietes  was  infiltrated 
with  air.  He  remarks,  that  the  crackling  sound, 
perceived  by  the  ear  when  applied  to  an 
emphysematous  swelling,  is  a more  infallible 
sign  of  the  presence  of  air  than  the  manual 
sensation,  and  that  it  may  be  detected  some 
time  after  the  latter  has  ceased  to  be  per- 
ceptible. 

Prognosis. — The  prognosis  of  emphysema 
is  always  more  or  less  dependent  on  its  de- 
gree, and  on  the  nature  of  the  cause  producing 
it.  Slight  local  emphysema,  such  as  that  re- 
sulting from  injury  of  the  walls  of  the  nares, 
is  an  affection  of  the  most  trivial  character ; 
diffusion  of  air,  when  extensive,  is,  on  the 
contrary,  a most  serious  complication  of  chest- 
wounds.  We  learn  from  the  history  recorded 
by  Sauvages,  of  a soldier  whose  whole  body 
was  inflated  through  the  scrotum  by  some  vil- 
lains, and  who  laboured,  in  consequence,  un- 
der such  extreme  dyspnoea,  as  to  require  scari- 
fication for  his  relief,  that  the  difficulty  of 
breathing  witnessed  in  cases  of  emphysema, 
following  thoracic  injuries,  is  not  altogether 
dependent  on  pneumothorax.  Dupuytren  ob- 
serves, that  when  emphysema  after  fracture 
of  the  ribs  is  limited  in  extent,  when  a few 
cubic  inches  only  of  air  are  effused,  and  no 
evidence  exists  of  the  disorder  having  reached 
the  internal  organs,  experience  has  proved 
that  absorption  of  the  air  is  easily  and  speedily 
effected.  But  the  same  great  surgeon  was  of 
opinion  that,  when  extensive,  it  constitutes  in 
itself  a most  dangerous  affection  ; and  farther 
avers,  that  he  has  known  asphyxia  produced 
solely  b}'  the  penetration  of  the  air  into  the 
internal  organs  : now  such  penetration  is 
liable  to  occur  in  every  case  of  subcutaneous 
emphysema,  so  long  as  the  cause  producing 
the  latter  continues  in  action.  While,  there- 
fore, we  recognise  the  gas  accumulated  in  the 
pleura  as  the  main  cause  of  the  suffocative 
symptoms  observed  to  attend  injuries  of  the 
chest  complicated  with  emphysema,  the  fair 
inference  from  experience  is,  that  the  exist- 
ence of  a considerable  quantity  of  air  in  the 
cellular  membrane,  unless  speedily  relieved, 
may  lead  to  the  worst  consequences  ; though 
we  admit  extensive  emphysema  has  some- 
times disappeared  spontaneously.  It  is  mani- 
1 Anatomic  Pathol,  liv.  xxvi. 


festlv  incorrect  to  argue  from  the  inoffensive 
character  of  artificial  inflation  in  animals,  that 
emphysema  must,  when  the  effect  of  injury  or 
disease  in  the  human  subject,  be  similarly  un- 
injurious  : in  the  former  case,  the  quantity  of 
air  introduced  is  limited;  in  the  latter,  the 
gas  may  accumulate  to  an  indefinite  amount. 

The  prognosis  will  be  materially  affected 
by  the  condition  of  the  lung  on  the  uninjured 
side,  when  the  disorder  arises  from  traumatic 
or  organic  lesion  of  the  other ; if  the  uninjured 
organ  be  crammed  with  tubercle,  for  example, 
it  is  nearly  as  useless  as  its  collapsed  fellow, 
and  the  probability  of  asphyxia  occurring  pro- 
portionally great. 

The  danger  of  emphysema  arises  altogether 
from  its  obstructing  mechanically  the  func- 
tions of  respiration,  circulation,  and  cutaneous 
transpiration. 

The  very  serious  and  even  fatal  character 
of  interlobular  emphysema  of  the  lung,  when 
suddenly  and  extensively  developed,  seems 
clearly  proved  by  M.  Ollivier’s  case  already 
spoken  of : similar  cases  have  been  related  by 
M.  Pillore.  The  experiments  of  MM.  Pied- 
agnel  and  Leroy  d’Etiolles  on  artificial  infla- 
tion of  the  lungs  of  animals,  prepared  us  for 
such  facts  : Martini  has  enumerated  forcible 
insufflation  of  those  organs  among  the  modes 
of  perpetrating  infanticide  ’. 

Treatment. — In  describing  the  treatment 
of  emphysema,  we  shall  depart  from  the 
arrangement  hitherto  followed  ; for  if  the 
cause  of  the  affection  be  most  important  in 
regulating  the  curative  measures  to  be  adopt- 
ed, its  severity  and  extent  will  materially 
modify  them. 

We  shall  first,  in  a few  words,  dispose  of 
the  treatment  of  the  minor  local  emphy- 
semata,  unattended  with  any  symptoms  of 
severity.  These  swellings,  when  produced 
by  injuries  about  the  face,  such  as  rupture  of 
the  lachrymal  ducts,  fracture  of  the  frontal 
sinuses,  &c.  are  usually  confined  to  a very 
limited  space,  and  disappear  spontaneously, 
either  by  absorption  or  insensible  expulsion 
of  the  effused  air.  The  use  of  cold,  astringent, 
and  resolvent  lotions,  or  friction  with  cam- 
phorated liniment  may  be  directed  ; this  pro- 
bably hastens  the  disappearance  of  the  tumour, 
and  the  apprehensions  of  the  patient  are 
quieted  by  the  consciousness  of  having  some- 
thing done  for  his  relief.  The  most  important 
point  to  be  enforced,  is  the  necessity  of  abs- 
taining from  blowing  the  nose,  loud  speak- 
ing, and  all  other  causes  of  forcible  expira- 
tion. If  necessary,  a few  lancet-punctures 
may  be  made  through  the  conjunctiva,  should 
the  air  have  spread  into  the  cellular  tissue 
beneath  that  membrane. 

1 The  practical  bearing  of  these  facts  in  respect  of 
the  mode  of  attempting  the  resuscitation  of  asphyxiated 
subjects  by  artificial  respiration,  is  too  often  lost  sight 
of.  We  have  actually  been  present  when  a hale  person 
was  requested  bv  a medical  practitioner,  on  the  score 
of  his  want  of  muscular  strength,  to  desist  from 
breathing  into  the  chest  of  a subject  just  taken  from 
the  water,  in  order  to  make  way  for  a brawnier  and 
more  powerful  operator ! 
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Similar  simple  means  will  suffice  in  cases  of 
partial  artificial  emphysema. 

But  where  the  effusion  of  air  is  produced 
by  an  injury  of  the  lungs  or  trachea,  our  mea- 
sures must  be  of  a more  active  kind.  From 
the  description  given  of  the  manner  in  which 
emphysema  is  induced  in  these  cases,  and  of 
the  influence  exercised  by  the  character  of 
the  external  wound,  when  such  exists,  on  the 
confinement  of  the  air  in  the  cellular  mem- 
brane, it  follows  that  our  practice  roust  be 
directed  to  prevent  the  further  accumulation 
of  air,  and  to  facilitate  the  escape  of  that 
already  effused. 

The  mode  of  fulfilling  the  first  of  these 
indications  will  vary  with  the  situation  and 
exact  nature  of  the  injury  ; but,  generally 
speaking,  consists  in  converting  oblique  and 
sinuous  wounds  into  straight  and  wide  ones 
by  incision,  thereby  securing  a free  passage 
outwards  for  the  air  discharged  from  the 
lung,  and  preventing  its  diffusion  through  the 
cellular  membrane.  The  true  object  of,  and 
benefit  gained  by,  cutting  down  on  the  seat 
of  the  injury  in  cases  of  emphysema  following 
fracture  of  the  ribs,  is  clearly  put  by  J.  Bell  ; 
and  his  observations  are  applicable,  mutatis 
mutandis,  in  cases  of  narrow  penetrating 
wounds.  “ When  the  crackling  tumour  be- 
gins to  form  over  a fractured  rib,  small  punc- 
tures should  be  made  with  the  point  of  a 
lancet,  as  in  bleeding  ; and  if  the  point  be 
struck  deep  enough,  the  air  will  rush  out 
audibly.  But,  as  (supposing  the  lung  is  not 
adherent  to  the  inside  of  the  chest)  this  air 
was  in  the  thorax  before  it  came  into  the  cel- 
lular substance,  it  is  plain  that  the  thorax  is 
still  full,  and  that  the  lung  of  that  side  is 
already  collapsed  and  useless,  and  must  con- 
tinue so.  The  purpose,  therefore,  of  making 
these  scarifications,  and  especially  of  making 
them  so  near  the  fractured  part,  is  not  to  re- 
lieve the  lungs,  but  merely  to  prevent  the  air 
spreading  more  widely  beneath  the  skin  If 
the  case  be  one  of  penetrating  wound,  instead 
of  making  a puncture  or  punctures,  we  enlarge 
the  wound.  By  either  of  these  trifling  opera- 
tions, the  further  effusion  of  air  into  the  cel- 
lular membrane  is,  in  favourable  cases,  pre- 
vented : the  collapsed  lung  inflames  in  the 
vicinity  of  the  injury  ; no  more  air  escapes 
into  the  pleura  ; that  already  accumulated  is 
gradually  absorbed  ; as  the  outer  wound  closes, 
the  lung  expands ; and  all  returns  to  the  nor- 
mal state. 

But  if,  in  spite  of  this  treatment,  air  conti- 
nue to  be  abundantly  effused  into  the  cellular 
membrane,  we  must  fulfil  the  second  indica- 
tion by  scarifying  the  integuments  freely, 
especially  about  the  thorax.  These  scarifica- 
tions should  be  made  about  an  inch  long,  and 
the  escape  of  the  confined  air  through  them 
promoted  by  gentle  pressure  of  the  surround- 
ing parts.  Their  number  must  be  regulated 
by  the  intensity  of  the  symptoms,  and  the 
freedom  with  which  the  air  is  removed  : their 


extent,  if  they  be  made  of  the  size  just  recom- 
mended, need  excite  no  apprehension  ; even 
extensive  incisions  are  reduced  comparatively 
to  mere  scratches,  when  the  tumefaction  dis- 
appears. The  application  of  cupping-glasses 
to  the  incisions  will  aid  in  effecting  a rapid 
removal  of  the  air ; a fact  of  which  Larrey 
has  furnished  a good  illustration.  In  the  case 
referred  to,  the  emphysema  arose  from  a 
penetrating  lance-wound,  with  lesion  of  the 
lung.  The  lance  had  entered  obliquely  under 
the  lower  angle  of  the  scapula;  and  though 
the  external  and  internal  orifices  of  the  wound 
in  the  wall  of  the  thorax  were  not  parallel, 
the  surgeon,  who  first  saw  the  case,  had  closed 
it  with  adhesive  plaster : most  extensive  in- 
flation of  the  entire  body  followed.  Larrey 
immediately  removed  the  dressings,  and  with 
a bistoury  made  the  openings  in  the  skin  and 
costal  pleura  parallel ; cupping-glasses  were 
then  applied  over  the  wound,  and  quickly 
filled  with  air  and  blood  ; after  which  the  lips 
of  the  wound  were  brought  together,  and  kept 
so  with  a suitable  bandage.  Cupping-glasses 
and  scarificators  were  applied  to  various  parts 
of  the  body,  and  in  other  places  incisions  prac- 
tised. The  patient  recovered. 

With  respect  to  the  situation  in  which  the 
scarifications  should  be  made,  the  following 
remark  of  J.  Bell  is  worth  attention  : “ If 
the  air  should  have  spread  to  very  remote 
parts  of  the  body,  as  to  the  scrotum  and 
down  the  thighs,  it  will  be  easier  to  make 
small  punctures  in  those  parts,  to  let  out 
the  air  directly',  than  to  press  it  along  the 
whole  body,  till  it  is  brought  up  to  the 
punctures  made  on  the  chest,  over  the  wound- 
ed part  b” 

The  relief  afforded  by  free  scarification  is, 
in  some  instances,  most  decided,  and  scarcely 
inferior  to  that  procured  by  tracheotomy  in 
cases  of  obstruction  of  the  air-passages : the 
respiration  becomes  comparatively  easy,  the 
patient  is  enabled  to  resume  the  recumbent 
posture,  and  all  the  accompanying  symptoms 
are  proportionably'  relieved  ; of  this,  William 
Hunter’s  case,  among  many  others,  furnishes 
convincing  proof.  Nevertheless,  the  utility 
of  scarification  has  its  limits ; and  it  is  pro- 
bable that,  if  the  air  have  spread  to  internal 
organs,  little  permanent  advantage  is  to  be 
expected  from  its  employment.  Dupuytren, 
in  describing  a case  of  this  kind,  states  that 
he  scarified  more  from  deference  to  surgical 
precept,  than  from  any  hope  of  benefitting  his 
patient ; and  the  general  impression  derived 
from  his  Lecture  on  the  subject  is,  that  he  was 
decidedly  averse  to  the  practice,  when  the 
internal  organs  had  become  affected.  It  may, 
notwithstanding,  be  argued,  that  as  the  opera- 
tion is  a very  slight  one,  and  as  the  more 
serious  the  internal  disorders,  the  more  in- 
juriously will  the  external  collection  of  air 
act  on  the  chances  of  recovery,  the  patient 
should  at  least  be  allowed  the  temporary 
relief  scarification  is,  even  under  the  most 


On  Wounds,  p.  278. 


1 Loc.  cit. 
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disadvantageous  circumstances,  almost  sure  to 
afford  *. 

To  these  surgical  modes  of  treatment  must 
be  added  constitutional  care.  Abundant  vene- 
section, repeated  according  to  the  urgency  of 
the  symptoms,  is  advisable  in  all  cases  of  ex- 
tensive emphysema  following  injuries  of  the 
lung  ; more  especially,  of  course,  if  pneu- 
monia of  any  severity  supervene.  By  dimi- 
nishing the  quantity  of  circulating  fluid,  we 
lessen  the  quantity  of  lung  required  for  oxy- 
genation ; and  as  dyspnoea  depends  on  want 
of  proportion  between  the  mass  of  the  blood, 
and  the  extent  of  oxygenating  surface,  rather 
than  on  the  actual  dimensions  of  the  latter,  it 
is  plain  that  venesection  must  relieve  the  diffi- 
culty of  breathing. 

If,  in  spite  of  this  treatment,  the  patient’s 
condition  grow  worse,  the  dyspnoea  becoming 
more  and  more  intense,  we  may  feel  tolerably 
well  assured  that  either  blood  or  air  is  accu- 
mulating to  large  extent  in  the  pleura,  that 
traumatic  inflammation  of  the  lung  is  rapidly 
extending,  or  that  air  has  forced  its  way  into 
the  cellular  structure  of  the  viscera  : of  this 
we  may  often  obtain  certain  knowledge,  by 
the  positive  and  negative  signs  of  percussion 
and  auscultation.  If  pleural  accumulation  be 
the  cause  of  the  increasing  distress,  is  para- 
centesis to  be  had  recourse  to?  The  pro- 
priety of,  and  the  proper  period  after  effusion 
for,  giving  artificial  issue  to  blood,  are  ques- 
tions belonging  to  the  subject  of  Hemo- 
thorax. Much  ridicule  has  been  thrown  on 
the  proposal  (which,  w’e  believe,  originated 
with  Hewson)  to  evacuate  air  from  the  pleura 
by  puncturing  an  intercostal  space.  But  we 
believe  this  ridicule  less  merited  by  the  ope- 
ration itself,  than  by  the  mistaken  notions 
entertained  of  its  real  results  by  its  proposer, 
and  by  the  absurdities  connected  with  it  by 
others.  Thus  Hewson  fancied  that  opening 
the  pleura  would  cause  the  collapsed  lung  to 
expand : Broomfield  and  B.  Bell  adopted  the 
notion,  (the  former,  indeed,  quarrelled  for  the 
merit  of  originality  in  the  suggestion,)  and 
even  proposed  plans  for  exhausting  the  air 
and  dilating  the  lung ! Here  was  assuredly 
enough  to  bring  the  proposed  operation  into 
disrepute. 

There  is  one  chain  of  circumstances  attend- 
ing emphysema  under  which  we  should  not 
hesitate  to  recommend  paracentesis.  It  is  when 
in  a case  of  wound  of  both  pleural  laminae,  with- 
out solution  of  continuity  of  the  integuments, 
the  air,  spreading  also  extensively  into  the  cel- 
lular membrane,  accumulates  to  such  extent  in 
the  pleural  cavity,  as  to  cause  detrusion  side- 
wards and  downwards  of  the  mediastinum  and 
diaphragm,  and  hence  entail  material  obstruc- 
tion of  the  play  of  the  other  lung.  The  effects 
of  establishing  a communication  between  the 
atmosphere  and  pleural  cavity  under  these 

1 Leeches  have  sometimes,  by  biting  deeply,  saved 
the  necessity  for  incision ; a point  which  may  be  borne 
in  mind  in  the  case  of  children  whose  mothers,  as  is 
not  unfrequently  the  case,  will  not  permit  them  to  be 
scarified. 


circumstances  will  be,  first,  to  restore  the 
mediastinum  and  diaphragm  to  their  places, 
and  thereby  to  relieve  the  lung  of  the  un- 
injured side  ; and  secondly,  to  arrest  the  pro- 
gress of  subcutaneous  infiltration,  by  affording 
a free  outlet  for  the  pleural  air.  The  injured 
lung,  having  been  already  in  a state  of  col- 
lapse against  the  spine,  will  not  be  in  a W'orse 
condition  after  than  before  the  operation. 

One  point  remains  to  be  discussed,  namely, 
the  propriety  of  applying  a bandage  round  the 
chest  in  cases  of  emphysema.  Abernethy 
recommended  its  application  on  the  following 
grounds  : “ Pressure  by  bandage  not  only  hin- 
ders the  air  from  diffusing  itself  through  the 
cellular  substance,  but  serves  to  prevent  it 
from  escaping  out  of  the  wounded  lung,  and, 
of  course,  facilitates  the  healing  of  the  wound, 
which  would  be  prevented  by  the  constant 
transmission  of  air.  Its  early  application, 
therefore,  will  often  prevent  a very  trouble- 
some symptom  ; whilst,  at  the  same  time,  by 
keeping  the  fractured  bones  from  motion,  it 
greatly  lessens  the  sufferings  of  the  patient 
The  application  of  a bandage  to  the  chest,  in 
cases  of  fractured  rib  without  emphysema,  is 
generally  productive  of  much  ease  to  the  pa- 
tient ; but  experience  does  not  seem  to  have 
justified  any  such  favourable  idea  of  its  utility, 
when  the  injury  is  complicated  with  effusion 
of  air  into  the  cellular  membrane.  It  seems 
manifest,  a priori , that  cutting  down  on  the 
seat  of  the  fracture  must  be  a much  more  effi- 
cacious method  of  preventing  the  accumula- 
tion of  air  in  that  tissue,  than  by  applying  a 
bandage  round  the  thorax.  Nevertheless,  it 
is  indubitable,  that  in  many  cases  a certain 
amount  of  relief  follows  bandaging  ; and  that, 
by  being  put  early  in  practice,  the  infiltration 
of  air  may  to  a certain  extent  be  commanded. 
Dupuytren  did  not  consider  inconsiderable 
emphysema  a counter-indication  to  bandaging, 
and  believed  that  its  increase  might  be  pre- 
vented thereby. 

But  if  air  be  accumulated  extensively  in  the 
cellular  membrane,  and  pneumothorax  have 
increased  to  such  a degree  as  to  obstruct  the 
action  of  the  lung  of  the  opposite  side,  the  con- 
finement of  a bandage  becomes,  as  in  Cheston’s 
case,  intolerable.  Abernethy  himself  was 
obliged  to  admit  this.  “ Patients,”  he  says, 
“ will  not  always  be  able  to  wear  a bandage 
when  one  lung  is  collapsed,  particularly  if  any 
previous  disease  has  existed  in  the  other,  as  it 
equally  confines  the  motions  of  the  ribs  on 
both  sides,  and  as  every  possible  enlargement 
of  the  chest  becomes  necessary  for  the  due 
admission  of  air  into  the  lung  which  still  exe- 
cutes its  functions  2.”  Dupuytren,  too,  states, 
in  speaking  of  a case  of  very  extensive  em- 
physema, that  the  application  of  a bandage 
would  only  have  the  effect  of  reducing  the 
patient  to  an  extremity  of  anguish.  Mr. 
Wardrop 3 alludes  to  a case  of  emphysema 
following  fracture  of  the  ribs  on  both  sides  of 

1 Op.  citand.  vol.ii.  p.  179. 

2 Op.  citand.  p.  183. 

3 Halliday,  op.  citand.  p.  29. 
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the  chest,  in  which  the  application  of  a band- 
age caused  immediate  death. 

It  may  be  gathered,  from  what  we  have 
said  on  the  physiology  of  emphysema,  that 
any  means  calculated  to  confine  the  motions 
of  the  affected  side,  without  interfering  with 
those  of  the  uninjured  one,  would  be  emi- 
nently useful.  It  seems  to  us,  that  this  pur- 
pose might  be  effected  with  the  starch  appa- 
ratus,— care  being  taken,  before  its  applica- 
tion to  the  injured  half  of  the  thorax,  to 
remove  the  subcutaneous  air  as  effectually  as 
possible.  The  seat  of  the  wound  should  be 
the  last  part  invested,  and  the  adjustment  of 
the  whole  managed  with  as  much  celerity  as 
possible. 

When  the  emphysema  has  ceased  to  in- 
crease, the  absorption  of  the  effused  air  may 
be  promoted  by  the  external  remedies  already 
alluded  to.  The  painful  feeling  of  distension, 
occasionally  experienced  in  the  most  tumid 
parts,  may  be  relieved  by  friction  with  un- 
guentum  cetacei,  or  any  similar  substance. 

In  cases  of  emphysema  resulting  from  rup- 
ture of  the  vesicles  during  violent  fits  of 
coughing,  &c.,  the  immediate  danger  from 
suffocation,  if  such  exist,  may  be  averted  by 
free  scarification.  M.  Vitry’s  case  proves  the 
excellence  of  the  practice.  Venesection,  un- 
less otherwise  counter-indicated,  must  be  at 
once  had  recourse  to  ; the  antiphlogistic  regi- 
men enforced  ; and  the  primary  affection  com- 
bated by  demulcents,  opiates,  and  antispasmo- 
dics.  Digitalis  may  be  usefully  combined  with 
these. 

The  treatment  of  spontaneous  emphysema 
hardly  belongs  to  the  province  of  the  surgeon. 
As  the  only  species  of  which  the  nature  is 
understood,  and  of  which,  therefore,  it  is  pos- 
sible to  prescribe  the  treatment  beforehand, 
depends  on  a decomposed  state  of  the  fluids 
and  solids,  it  is  manifest  that  the  practitioner’s 
chief  object  must  be  to  correct  that  state  by 
constitutional  means.  The  use  of  aromatic 
and  stimulating  liniments,  to  promote  the  ac- 
tion of  the  capillaries,  is  recommended.  To 
this  there  can  be  no  possible  objection.  But 
it  is  exceedingly  doubtful  whether  scarifica- 
tion should  ever  be  had  recourse  to,  unless  in 
cases  of  imminent  asphyxia.  The  prognosis 
in  diseases  where  emphysema  of  this  kind 
occurs  is  so  exceedingly  unfavourable,  that  the 
mere  relief  of  the  symptom  in  question  can 
scarcely  be  supposed  capable  of  influencing 
the  event.  Wounds  inflicted  upon  tissues,  of 
which  the  vital  properties  are  altered  in  the 
manner  supposed,  are  exceedingly  prone  to 
become  gangrenous. 
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EMPLASTRA.  Solid  and  tenacious  com- 
binations of  animal  fat  or  fixed  oil,  with  vari- 
ous other  substances,  prepared  of  such  a con- 
sistence that  when  cold  they  do  not  adhere 
to  any  thing  with  which  they  are  placed  in 
contact,  yet  at  the  temperature  of  about  100° 
to  120°  they  become  soft  and  adhesive.  They 
are  generally  kept  in  solid  rolls  until  wanted 
for  use,  and  are  then,  by  the  application  of 
gentle  heat,  spread  upon  leather,  cotton,  or 
linen.  Their  surgical  uses  are  to  afford  me- 
chanical support,  to  keep  divided  parts  in 
apposition,  to  prevent  the  access  of  air,  and 
to  act  as  stimulating,  irritant,  or  sedative  ap- 
plications. See  Compression,  Blister. 

The  following  are  the  plasters  of  the  Lon- 
don Pharmacopoeia : 

Emplastrum  Ammoniaci.  Ammoniacum  five 
ounces,  distilled  vinegar  eight  fluid  ounces. 
Dissolve  the  ammoniacum  in  the  vinegar  ; 
then  strain,  and  by  a gentle  heat  evaporate  to 
a proper  consistence,  constantly  stirring. 

Emplastrum  Ammoniaci  cum  Hydrargyro. — 
Ammoniacum  a pound,  mercury  three  ounces, 
olive  oil  a drachm,  sulphur  eight  grains.  Gra- 
dually add  the  sulphur  to  the  heated  oil,  con- 
stantly stirring  until  they  unite  ; then  with 
these  rub  the  mercury,  until  the  globules  be- 
come invisible.  Add  the  melted  ammoniacum 
gradually,  and  mix  all  together. 

Emplastrum  Belladonna. — Resin  plaster 
three  ounces,  extract  of  belladonna  an  ounce 
and  a half.  Melt  the  plaster  in  a water  bath, 
add  the  extract,  and  mix. 

Emplastrum  Cantharidis. — Finely  powdered 
cantharides  a pound,  wax  plaster  a pound  and 
a half,  lard  half  a pound.  Melt  the  plaster 
and  lard  together,  remove  from  the  fire,  and 
a little  before  they  concrete,  sprinkle  in  the 
cantharides,  and  mix. 

Emplastrum  Cera.  — Wax,  suet,  of  each 
three  pounds,  resin  one  pound.  Melt  toge- 
ther, and  strain. 

Emplastrum  Galbani.  — Galbanum  eight 
ounces,  lead  plaster  three  pounds,  common 
turpentine  ten  drachms,  frankincense  bruised 
three  ounces.  To  the  galbanum  and  turpen- 
tine melted  together,  add  first  the  frankin- 
cense, then  the  lead  plaster,  melted  at  a slow 
fire,  and  mix. 

Emplastrum  Hydrargyri. — Mercury  three 
ounces,  lead  plaster  a pound,  olive  oil  a 
drachm,  sulphur  eight  grains.  To  the  heated 
oil  add  the  sulphur  gradually,  constantly  stir- 
ring until  they  unite,  then  rub  the  mercury 
with  them  until  the  globules  become  invi- 


sible, then  gradually  add  the  lead  plaster, 
melted  at  a slow  fire,  and  mix. 

Emplastrum  Opii. — Hard  opium  powdered 
half  an  ounce,  frankincense  bruised  three 
ounces,  lead  plaster  a pound,  water  eight  fluid 
ounces.  Add  the  frankincense,  opium,  and 
water,  to  the  melted  plaster,  and  boil  at  a 
slow  fire  until  all  unite  into  a proper  consist- 
ence. 

Emplastrum  Picis.  — Frankincense  one 
pound,  Burgundy  pitch  two  pounds,  resin, 
wax,  of  each  four  ounces,  expressed  oil  of 
nutmeg  an  ounce,  olive  oil,  water,  of  each 
two  fluid  ounces.  To  the  pitch,  resin,  and 
wax,  melted  together,  add  first  the  frankin- 
cense, then  the  oil  of  nutmeg,  the  olive  oil, 
and  water.  Lastly,  mix  all,  and  boil  down  to 
a proper  consistence. 

Emplastrum  Plurnbi.  — Finely  powdered 
oxide  of  lead  six  pounds,  olive  oil  a gallon, 
water  two  pints.  Boil  together  at  a slow 
fire,  constantly  stirring  until  the  oil  and  the 
oxide  of  lead  unite  into  the  consistence  of  a 
plaster. 

Emplastrum  Resina. — Resin  half  a pound, 
lead  plaster  three  pounds.  To  the  lead  plas- 
ter, melted  at  a slow  fire,  add  the  bruised 
resin,  and  mix. 

Emplastrum  Saponis. — Sliced  soap  half  a 
pound,  lead  plaster  three  pounds.  Mix  the 
soap  with  the  melted  plaster,  and  boil  down 
to  a proper  consistence. 

These  are  all  the  plasters  at  present  ad- 
mitted into  our  pharmacopoeia  ; but  there  are 
many  others  in  common  use : as  the  assafee- 
tida  plaster,  made  with  assafeetida  and  lead 
plaster,  of  each  two  parts ; galbanum  and 
yellow  wax  of  each  one  part ; a great  variety 
of  corn  plasters ; and  combinations  of  different 
substances  with  the  plasters  just  enumerated  ; 
as  the  extract  of  conium  with  the  adhesive 
plaster ; liquid  pitch  with  the  adhesive  plaster ; 
hydrochlorate  of  ammonia  with  the  soap  plas- 
ter ; and  an  almost  endless  variety  of  fanciful 
compositions.  The  common  adhesive  plaster, 
spread  on  calico  by  machinery,  contains  less 
resin  than  the  pharmacopoeia  preparation,  but 
even  then  is  frequently  too  stimulating.  In 
some  of  the  London  hospitals,  the  old  em- 
plastrum thuris,  and  the  emplastrum  resinae 
are  mixed  in  equal  proportions,  and  make  ex- 
cellent strapping.  The  isinglass  plaster  is 
also  much  used. 

The  court  plaster  is  made  as  follows  : — 
Black  silk  is  put  upon  the  stretch,  and  brush- 
ed over  several  times  with  a solution  of  half 
an  ounce  of  gum  benzoin  in  six  ounces  of  rec- 
tified spirit,  to  which  solution  an  ounce  of 
isinglass  separately  dissolved  in  half  a pint  of 
water  had  been  added  and  strained  together. 
When  the  plaster  has  become  quite  dry,  it  is 
again  brushed  over  with  a solution  of  four 
ounces  of  Chio  turpentine  in  six  ounces  of 
tincture  of  Benzoes,  in  order  to  prevent  it 
from  cracking. 

EMPROSTHOTONOS.  See  Ectopia. 
Tetanus. 
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EMPYEMA  (e/jnrvrjfia,  from  iv,  in,  and 
irvov,  pus).  At  an  early  period  this  term, 
which  etymologically  means  any  internal  col- 
lection of  pus,  was  restricted  in  its  applica- 
tion to  purulent  accumulation  in  the  pleura,  a 
condition  which  in  conformity  with  the  titles 
of  other  morbid  collections  in  the  cavity  of 
that  membrane  ought  to  be  called  Pyothorax  '. 
In  practice,  however,  the  word  empyema  is 
now  used  in  a wider  sense,  and  applied  to 
every  fluid  pleuritic  collection,  whether  puru- 
lent, puriform,  albumino-serous,  or  otherwise, 
which  runs  a manifestly  chronic  course,  and 
continues  stationary  or  increases  in  spite  of 
remedial  measures.  The  term  is  evidently 
an  incorrect  one ; but  as  its  conventional 
meaning  is  generally  understood,  there  is 
perhaps  no  adequate  motive  for  changing  it. 

In  the  vast  majority  of  cases  collections 
of  the  kind  stated  are  the  consequence,  but 
not  the  necessary  consequence,  of  primary 
inflammatory  action  in  the  pleura : in  com- 
paratively rare  instances  they  result  from  the 
entry,  in  greater  or  less  quantity,  into  the 
pleura  of  fluid  or  semi-fluid  matters  (pus, 
tuberculous  matter,  blood,  &c.)  secreted  else- 
where (in  the  lungs,  mediastinum,  thoracic 
parietes,  liver,  &c.)  and  of  secondary  inflam- 
mation induced  by  these  foreign  matters.  Em- 
pyema is  sometimes  developed  among  the 
train  of  lesions  occasionally  following  capital 
operations,  puerperal  fever,  &c.  • 

In  order  to  render  the  subject  of  em- 
pyema clearly  intelligible,  it  will  be  neces- 
sary for  us  not  only  to  describe  its  characters 
when  actually  formed,  but  to  trace  the  pro- 
gress of  the  changes  leading  to  it  ; in  a word 
to  examine,  with  as  much  brevity  as  possible, 
the  history  of  pleurisy.  As  the  physical  signs 
of  this  disease  are  an  exact  transcript  of  the 
changes  occurring  in  the  inflamed  membrane, 
we  shall  commence  by  describing  these  changes 
as  they  arise  in  the  four  stages  of  the  affection; 
the  dry  stage,  that  of  plastic  exudation,  that 
of  liquid  effusion,  and  that  of  absorption, — all 
of  them  presumed  to  arise  in  a pleural  sac 
previously  free  from  disease. 

I.  Dry  pei'iod.  The  anatomical  characters 
of  pleurisy  at  its  outset,  have  been  ascertained 
from  the  examination  of  persons  seized  with 
the  disease  immediately  before  the  occurrence 
of  death  from  some  other  cause.  The  only 
perceptible  change  at  this  period  appears  in 
the  loss  of  the  humid,  polished,  and  smooth 
aspect,  natural  to  the  membrane,  either  over 
a continuous  space  of  some  extent  or  in  in- 
terrupted patches.  At  this  period  there  is 
neither  notable  injection,  nor  new  deposit  of 
any  kind  to  be  detected.  The  dryness  re- 
ferred to  is  occasionally  a cadaveric  phenome- 
non, and  is  hence  not  to  be  implicitly  trusted 
to,  unless  when  symptoms  or  more  especially 

1 Some  of  the  older  writers  speak,  with  curious  dis- 
regard of  the  meaning  of  words,  of  an  “ empyema 
of  blood,”  an  “ empyema  of  air,”  &c.  Purulent 
empyema  they  imagined  to  he  formed  by  the  eon- 
tents  of  a “ vomica”  burst  into  the  pleura. 


physical  signs  have  afforded  corroborative 
evidence. 

At  a very  slightly  more  advanced  stage 
vascular  injection  exhibits  itself ; commen- 
cing in  the  punctiform  and  capilliform  varie- 
ties, it  is  generally  found  to  affect  patches  of 
the  surface,  though  it  is  highly  probable,  as 
originally  suggested  by  Bichat,  that  during 
life  the  redness  involves  the  entire  extent  of 
inflamed  membrane.  The  subserous  tissue  is 
injected  as  well  as,  and  even  more  abundantly 
than,  the  serous  ; and  the  arborescent  variety 
of  injection  may  be  considered,  as  Dr.  Cars- 
well states,  distinctive  of  vascularity  affecting 
the  former. 

II.  Period  of  plastic  exudation.  Morbid 
secretion  speedily  sets  in : this  is  either 
pseudo-membranous  or  liquid,  most  commonly 
of  both  species  combined.  The  occurrence 
of  solely  pseudo-membranous  secretion  is 
indeed  under  all  circumstances  very  uncom- 
mon, and  we  have  never  seen  an  example  of 
primary  pleurisy  in  which  the  effused  matter 
was  wholly  of  this  kind  ; nevertheless  Laennec 
fell  into  error  in  maintaining  that  all  presumed 
cases  of  “ dry  pleurisy  ” might  be  accounted 
for  by  either  supposing  absorption  of  serous 
fluid,  which  had  actually  been  effused,  to  have 
occurred  before  death,  or  by  supposing  the 
mechanical  prevention  of  effusion  to  have  been 
effected  by  the  pressure  of  an  indurated  lung. 
The  pseudo-membranous  exudation  presents 
the  usual  characters  of  this  matter  ; occupies 
a variable  extent  of  the  costal  or  pulmonary 
pleural  surfaces  or  of  both  ; is  deposited  in 
patches,  granules,  or  large  irregular  lamellae ; 
adheres  to  the  subjacent  surface  with  tolera- 
ble firmness,  yet  may  be  separated  with  a de- 
gree of  ease  proportional  to  the  recency  of  its 
formation  ; of  irregular  thickness,  whence  it 
presents  a furrowed  or  even  a retiform  ap- 
pearance ; composed  of  a single  or  of  several 
superimposed  strata  ; of  yellowish-white  or 
dead-white  colour ; opaque,  opaline,  or,  it 
may  be,  slightly  diaphanous,  and  varying  in 
consistence  from  that  of  thick  cream  to  that 
of  hard-boiled  albumen  of  egg.  It  is  now 
neither  supplied  with  vessels,  nor  does  it  pre- 
sent even  sanguineous  spots  or  striae.  The 
corresponding  surfaces  of  the  pleurae  are 
sometimes  already  agglutinated.  Certain 
points  of  the  surface  from  which  pseudo- 
membranous matter  has  been  detached  during 
life,  frequently  exhibit  a finely  mammillated 
or  tomentose  appearance,  from  renewed  ex- 
halation, or  from  some  shreds  of  the  original 
matter  having  remained  attached.  Its  separa- 
tion during  life  is  occasionally  facilitated  by 
serous  effusion  under  the  plastic  material. 
Masses  of  considerable  size  arc  found  in  rare 
instances  to  have  been  thus  detached  ; they 
subsequently  acquire  a roundish  form  and 
smooth  surface,  float  in  the  serum,  and  present 
no  evidence,  anatomically  speaking,  of  their 
having  ever  been  adherent  to  the  pleura. 

III.  Period  of  effusion.  After  the  continu- 
ance of  the  inflammation  for  a variable  period, 
or,  it  may  be,  from  the  very  outset  of  this 
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and  unpreceded  by  the  two  modes  of  change 
already  described,  or  simultaneously  with  the 
latter  of  them,  accumulation  of  liquid  com- 
mences. Practically  it  is  found  that  in  the 
great  majority  of  cases  effusion  sets  in  with 
the  establishment  of  inflammation.  The  fluid 
is  of  serous  character  commonly,  varying  in 
colour  and  transparence  with  the  amount  of 
albuminous  particles  exuded  by  or  detached 
from  the  inflamed  surface  and  floating  in  it 
When  these  are  in  much  abundance,  the  fluid 
acquires  a lactiform  appearance,  to  such  a 
degree  that  the  older  observers  acutually  be- 
lieved it  to  be  impregnated  with  milk.  The 
quantity  of  fluid  thrown  out  varies  exceed- 
ingly, both  actually  and  relatively  to  that  of 
plastic  matter,  as  does  the  rapidity  with  which 
it  accumulates  : these  are  determined  by  the 
activity  of  the  inflammation  and  the  constitu- 
tional condition  of  the  patient.  In  some 
cases  the  effused  fluid  loses  its  turbid  aspect 
more  or  less  in  consequence  of  the  particles 
previously  suspended  becoming  adherent  to 
the  surface.  It  is  capable  of  a sort  of  coagu- 
lation or  gelatinization,  when  removed  from 
the  chest. 

Haemorrhage  into  the  pleura  sometimes  ac- 
companies serous  effusion, — a complication  to 
which  exaggerated  importance  was  attached 
by  Laennec  in  respect  of  the  progress  and 
issue  of  the  disease.  The  quantity  of  blood 
is  usually  insufficient  to  do  more  than  tinge 
the  serosity,  and  sometimes  the  plastic  matter 
by  imbibition  ; but  in  rare  instances  coagula, 
even  of  large  size,  are  found,  and  cases  have 
been  known  in  which  the  fluid  evacuated  by 
operation  has  had  so  decidedly  the  characters 
of  pure  blood,  that  the  operator  at  first  sup- 
posed he  had  wounded  some  important  vessel. 
It  was  Laennec’s  opinion,  and  this  has  been 
repeated  by  subsequent  writers,  that  blood, 
when  thrown  out,  is  extravasated  at  an  ad- 
vanced period  rather  than  at  the  outset  of  the 
disease  : the  facts  upon  which  this  notion  is 
founded  have  not  been  explicitly  stated. 

We  have  never  observed  gangrene  of  the 
pleura  as  a consequence  of  idiopathic  in- 
flammation of  this  membrane  ; it  appears, 
however,  in  very  rare  instances  to  have  been 
met  with. 

The  changes  undergone  by  traumatic  effu- 
sions will  be  considered  in  the  article  Hemo- 
thorax. 

The  lung  is  diminished  in  size  in  propor- 
tion to  the  pressure  it  suffers  from  the  fluid  : 
when  this  is  very  abundant,  the  organ  con- 
tains scarcely  any  air  or  blood,  is  flaccid, 
dense,  non-crepitant,  firm,  and  of  a coriaceous 
feel,  does  not  give  way  under  the  thumb  when 
pressed,  has  a non-granular  fracture,  and  on 
section  exhibits  a smooth  surface  of  dark 
greyish  colour,  speckled  with  dull  red  points 
or  striae,  and  may  be  increased  in  volume  by 

1 It  seems  not  improbable  that  the  turbidity  may  be 
in  some  measure  due  to  desquamation  of  epithelial 
cells  from  the  serous  surface ; but  of  this  conjecture 
we  have  not  yet  had  an  opportunity  of  ascertaining 
the  correctness. 


inflation  ; all  of  them  the  characters  of  simple 
pulmonary  condensation.  The  lung  under 
these  circumstances  lies  close  to  the  spine. 

IV.  Period  of  Absorption.  In  the  ordinary 
course  of  things,  and  when  individuals  enjoy- 
ing perfect  health  at  the  period  of  attack  are 
subjects  of  the  disease,  this  commonly  neither 
proves  fatal,  nor  lapses  into  the  chronic  state 
(Louis)  : a natural  cure  is  effected  by  ab- 
sorption of  the  liquid  effusion  and  organiza- 
tion of  the  solid  exudation.  The  period  at 
which  the  curative  process  commences  varies 
however ; and  with  this,  as  well  as  with  cer- 
tain anatomical  conditions  of  the  effusion,  will 
vary  the  subsequent  condition  of  the  organs 
and  parts  involved.  1.  If,  on  the  one  hand, 
the  disease  have  run  a rapid  course,  so  that 
the  resiliency  of  the  lung  shall  not  have  been 
seriously  impaired  by  the  pressure  it  has 
undergone,  and  if,  on  the  other,  the  false 
membrane  do  not  embrace  any  considerable 
extent  of  the  lung,  so  that  the  contraction  of 
this  adventitious  product,  attendant  upon  its 
organization,  shall  not  throw  a mechanical  ob- 
stacle in  the  way  of  pulmonary  expansion,  the 
implicated  side  of  the  chest  will  regain,  as  re- 
gards all  functional  processes,  its  healthy  con- 
dition. The  lung  will  expand  in  proportion  to 
the  removal  of  the  fluid,  and  the  only  vestiges 
of  the  disease  appear  in  the  existence  of  ad- 
hesions between  the  laminae  of  the  pleura. 
2.  If  the  contrary  conditions  exist,  the  lung 
never  regains  its  original  properties,  though 
all  fluid  have  disappeared,  because  from  pro- 
tracted compression  its  power  of  expansibility 
is  completely  destroyed,  or  because  its  being 
invested  by  dense  membrane  prevents  that 
power  from  coming  into  action. 

At  this  period  the  plastic  matter  having 
gone  through  the  processes  of  vascularization 
&c.  elsewhere  described,  (See  Pseudo-mem- 
brane,) commonly  possesses  the  characters 
of  serous  tissue,  binding  the  pleural  laminae 
together,  and  capable,  like  that  of  original  for- 
mation, of  undergoing  inflammation  and  giving 
rise  to  plastic  exudation.  In  other  cases  it 
undergoes  transformation  into  fibrous,  fibro- 
cartilaginous, cartilaginiform,  or  ossiform  tissue. 
These  latter  modes  of  change  were  supposed 
by  Laennec  to  arise  exclusively,  or  almost 
exclusively,  in  cases  where  haemorrhage  had 
complicated  effusion,  an  opinion  now  recog- 
nised to  be  unfounded.  By  dissection  the 
false  membrane  may  be  separated  from  the 
pleural  tissue  in  all  cases,  until  the  transfor- 
mations referred  to  are  actually  in  progress. 

Under  the  circumstances  now  detailed,  the 
disease  must  be  said  to  be  cured,  because  the 
existing  state  is  perfectly  compatible  with, 
though  not  always  ensuring,  sound  health. 
But  in  certain  cases,  more  especially  when 
the  constitution  is  vitiated  by  organic  disease, 
the  course  of  things  is  different ; either  the 
malady,  (setting  aside  cases  in  which  it  proves 
fatal,)  acute  at  the  outset,  lapses  into  the 
chronic  state,  or  it  wears  ah  initio  the  character 
of  asthenia  and  chronicity  : in  neither  case  is 
any  tendency  to  absorption  exhibited,  and  the 
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fluid  occasionally  increases  in  quantity  until 
its  very  amount  interferes  by  pressure  with  the 
further  progress  of  effusion.  In  other  words 
empyema  is  established. 

The  anatomical  characters  of  pleurisy, 
chronic  from  the  outset,  differ  somewhat  from 
those  of  the  acute  form  with  effusion.  The 
pleura  is  said  by  Laennec  to  be  of  deeper 
red  colour  in  the  former  than  in  the  latter  ; 
the  pseudo-membranous  matter  is  deficient  in 
consistence  and  plasticity  ; the  effused  fluid 
abundant,  turbid,  and  of  heavy  or  alliaceous 
odour.  It  is  frequently  mixed  with  variable 
quantities  of  pus  ; where  this  is  abundant,  the 
fluid  is  dense,  viscid,  and  of  greenish  hue. 
Pure  purulent  effusion,  except  when  the 
purulent  diathesis  exists,  is  of  extreme  rarity ; 
and  many  collections  habitually  called  “ puru- 
lent” or  “ puriform”  may  be  shown  by  the 
microscope  to  contain  not  a single  pus- 
globule. 

It  is  not  very  uncommon  to  find  membra- 
nous matter  in  different  stages  of  existence, 
indicating  a succession  of  partial  inflamma- 
tions. More  recent  products  are  frequently 
found  in  such  relationship  to  formations  of 
older  date,  as  to  render  it  obvious  that  they 
were  produced  by  the  latter  and  not  by  the 
pleura  itself. 

The  lung  is  now  reduced  to  the  least  pos- 
sible size  ; closely  adherent  to  the  spine,  it 
sometimes  measures  less  than  half  an  inch  in 
thickness  : its  properties  of  tissue  may  be  the 
same  as  already  described,  but  in  some  in- 
stances the  organ  has  undergone  manifest 
atrophy.  Atrophy  is  especially  to  be  observed 
in  cases  where  the  pulmonary  tissue  is  sub- 
jected to  direct  and  constantly  increasing  com- 
pression from  the  contraction  of  cellulo-fibrous 
pseudo-membrane  investing  it.  That  this  con- 
traction is  infinitely  a more  effectual  cause  of 
such  atrophy,  than  the  pressure  of  pleural 
fluid,  appears  from  the  fact,  that  that  anatomi- 
cal change  may  be  confined  to  the  part  of  the 
lung  embraced  by  the  pseudo-membranous 
tissue,  while  those  portions  equally  exposed 
to  the  pressure  of  the  liquid  effusion  retain 
their  natural  density  and  structure.  Of  this 
we  have  seen  numerous  examples,  but  we  can 
refer  to  none  more  conclusive  than  that 
figured  by  Dr.  Carswell,  in  his  Fasciculus  on 
Atrophy  (PI.  1.  Fig.  1).  Tubercles  in  various 
stages  of  advancement  may  be  present,  and 
dilatation  of  the  bronchi  is  sometimes  observed. 
Partial  destruction  of  its  substance  and  fistu- 
lous communications  of  various  kinds  (See 
Fistula,  Thoracic)  are  found  in  some  cases. 
The  subcutaneous  cellular  tissue  may  be  infil- 
trated with  serum  from  exhibition  through 
the  costal  pleura,  or  this  membrane  may  be 
perforated  and  give  direct  issue  to  sero-puru- 
lent  matter,  which  forms  abscesses  under  the 
integuments,  burrowing  in  different  directions 
and  perforating  the  skin  in  some  cases,  where 
a fistula  or  cutaneous  cicatrix  announces 
the  fact.  The  ribs,  vertebrae,  or  sternum,  are 
sometimes  carious  and  the  costal  ligaments 
destroyed. 


Symptoms. — The  local  symptoms  of  acute 
pleurisy  are  sharp  pain  in  the  side,  dyspnoea, 
short  dry  cough,  and  in  some  instances  ten- 
derness of  the  intercostal  spaces  under  pres- 
sure. The  general  symptoms  are  those  of 
inflammatory  affections  in  general. 

The  pain  felt  is  of  a sharp,  cutting  and  at 
the  same  time  dragging  kind,  and  much  in- 
creased by  coughing  and  deep  inspiration  ; is 
commonly  seated  below  and  a little  outside 
the  nipple,  but  occurs  in  various  other  situa- 
tions, and  may  (but  this  is  not  the  general 
rule)  diminish  or  even  disappear  after  effu- 
sion. At  the  earliest  period  the  short  quick 
inspirations  performed  by  the  patient,  and  the 
consequent  appearance  of  dyspnoea , arise  rather 
from  an  instinctive  unwillingness  to  increase 
his  pain,  than  from  any  mechanical  obstruc- 
tion ; with  the  progress  of  effusion  the  latter 
cause  is  added.  The  amount  of  dyspnoea 
varies  ; it  scarcely  engrosses  the  attention  of 
some  patients,  in  other  subjects  it  becomes 
almost  suffocative  : variations  which  are  not 
always  explicable  by  the  amount  of  physical 
obstruction.  Dr.  Stokes  believes  the  “ex- 
citement of  the  lung  attending  acute  inflam- 
mation” to  be  the  chief  source  of  the  difficulty 
of  breathing. 

Cough  is  not  of  constant  occurrence  ; when 
it  exists,  which  is  the  rule,  its  absence  the 
exception,  it  is  of  the  character  already  stated, 
unless,  as  is  not  unfrequently  the  case,  some 
acute  or  chronic  affection  of  the  lung  or 
bronchi  be  superadded  : there  is  then  the 
expectoration  belonging  to  the  latter. 

Tenderness  under  pressure. — Unnatural  sen- 
sibility may  in  some  cases  be  proved  to  exist 
in  the  pleura  itself,  by  the  fact  that  pressure 
upon  an  intercostal  space,  gradually  increased, 
does  not  excite  pain,  until,  from  the  force 
employed,  the  conclusion  is  that  the  serous 
lamina  is  directly  pressed.  This  sign  is  rarely 
to  be  established,  however,  and  in  seeking  it 
there  are  two  sources  of  error  to  be  guarded 
against : the  presence  of  rheumatism  of  the 
parietes,  and  the  habit  of  shrinking  which 
some  persons  have  when  pressed  upon  with 
any  degree  of  force. 

Decumbiture. — The  greater  number  by  far 
of  patients  lie  on  the  back  previously  to  the 
occurrence  of  notable  effusion  : after  this  they 
usually  lie  on  the  diseased  side,  but  it  is  not  ex- 
tremely rare  to  find  the  position  on  the  sound 
side  assumed.  Andral  describes  a diagonal 
decumbiture,  that  is,  on  the  back  with  an  in- 
clination to  one  side,  as  the  most  common 
posture  ; it  may  undoubtedly  be  frequently 
seen,  still  we  should  hardly  call  it  the  most 
common  attitude. 

But  every  one  of  these  local  symptoms, 
which  are  at  the  outset  commonly  marked 
and  attended  with  hardness,  rapidity  and  re- 
sistance of  the  pulse,  and  constitutional  evi- 
dence of  strong  reaction,  may  be  imperfectly 
marked  or  totally  absent.  One  of  the  most 
extensive  effusions  we  ever  met  with  (there 
was  complete  dulness  above  the  clavicle  with 
extreme  displacement  of  the  heart,  &c.)  we 
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discovered  in  a woman,  who  was  so  com- 
pletely free  from  thoracic  suffering’,  that  the 
chest  had  not  been  examined.  Such  cases 
{latent  pleurisy)  are  now  familiar  to  the  pro- 
fession, and  furnish  some  of  the  most  valuable 
illustrations  of  the  importance  of  physical 
diagnosis : to  the  consideration  of  this  latter 
part  of  the  subject  we  now  proceed. 

Physical  Signs.  I.  Dry  period.  While  the 
anatomical  change  is  limited  to  simple  desic- 
cation of  surface,  inspection  shows  the  move- 
ments of  the  affected  to  be  less  free  than 
those  of  the  healthy  side.  By  percussion  no 
deviation  from  the  normal  state  is  discover- 
able ; but  by  auscultation  a diminution  in  the 
intensity  and  duration  of  both  respiratory 
sounds,  unattended  with  change  in  their  other 
characters,  is  discovered.  This  diminution  is 
an  effect  of  deficient  expansion  of  the  chest 
only,  is  ordinarily  proportional  to  the  pain, 
and  is  similarly  induced  in  pleurodynia.  A 
slight,  superficial,  grazing  sound,  arising  from 
the  collision  of  the  dry  surfaces,  may  some- 
times be  detected. 

II.  Period  of  plastic  exudation.  The  graz- 
ing sound  just  mentioned  is  now  converted 
into  one  of  rubbing  or  grating,  varying  in  in- 
tensity with  the  density  and  tenacity  of  the 
membranous  matter  and  the  degree  of  expan- 
sion of  the  lung  (hence  producible  sometimes 
by  a deep  inspiration,  when  absent  in  ordinary 
breathing)  ; coexisting  with  both  respiratory 
acts,  and  commonly  most  marked  in  inspira- 
tion ; interrupted  and  jerking  ; usually  most 
marked  at  the  postero-inferior  angle  of  the 
scapula  and  below  this.  According  to  an  ob- 
servation of  M.  Fournet  it  would  appear  that 
the  grating  variety  of  sound  is  produced  by 
the  granular  form  of  deposit,  and  arises  espe- 
cially when  this  is  unusually  dense.  When  the 
friction  phenomena  are  strongly  marked,  a 
distinct  sensation,  more  easily  imagined  than 
described,  is  conveyed  to  the  hand,  when 
laid  over  the  seat  of  their  production  : in 
rare  cases  this  is  recognised  by  the  patient 
himself.  A slight  degree  of  dulness  under 
percussion  may  be  detected  opposite  the 
morbid  deposition,  especially  if  this  be  abun- 
dant. A trifling  diminution  of  phonic  vibra- 
tion, too,  is  already  to  be  established,  accord- 
ing to  some  writers,  in  the  same  situation  : 
this,  we  confess,  we  have  not  been  able  to 
discover  under  the  alleged  circumstances '. 
The  condition  of  the  respiratory  murmurs 
does  not  notably  differ  from  that  already  de- 
scribed ; the  visible  motions  of  the  chest  are 
obstructed  as  before  ; its  form  remains  un- 
altered. 

III.  Period  of  effusion.  The  physical  signs 
vary  with  the  amount  of  effused  fluid.  While 

1 Thoracic  vibration  produced  by  speaking  or  cough- 
ing unquestionably  furnishes  the  least  trustworthy 
among  the  physical  signs  of  thoracic  disease.  The 
very  discrepancy  shown  by  a writer  in  the  British  and 
Foreign  Medical  Review  (vol.  ix.  p.  331,  1840)  to 
exist  in  the  statements  of  the  most  practised  auscul- 
tators  respecting  its  conditions  in  various  diseases,  gives 
sufficient  proof  of  this. 

VOL.  II. 


the  liquid  accumulated  is  moderate  in  quan- 
tity, this  is  found  (where  the  physical  princi- 
ples carefully  considered  by  M.  Woillez  would 
prepare  us  to  find  it)  equally  spread  over  the 
entire  pulmonary  surface  (laminar  effusion). 
This  disposition  of  the  fluid  will  continue  so 
long  as  the  aspiration  of  the  lung  (a  property 
to  which  we  have  made  lengthened  allusion 
in  a former  article  ; see  Emphysema,  p.  80) 
exercises  a more  effectual  influence  upon  the 
position  of  the  fluid,  than  its  own  gravity. 
With  the  continuance  of  effusion  the  force  of 
gravity  becomes  predominant,  and  the  fluid 
accumulates  at  the  most  depending  part  of 
the  chest  (gravitating  effusion).  The  dura- 
tion of  the  first  stage  is  of  course  mainly  re- 
gulated by  the  activity  of  effusion  ; but  is 
also  to  a less  degree  affected  by  the  degree  of 
elastic  contractility  of  the  lung. 

a.  Laminar  effusion.  While  a thin  stratum  of 
fluid  of  eq|ual  or  very  nearly  equal  thickness 
in  all  directions  is  spread  over  the  entire  sur- 
face, the  sound  on  percussion  is  less  clear 
than  natural,  but  is  not  completely  dull : the 
loss  of  sonorousness  is  proportionally  equal  in 
all  parts  of  the  surface  ; there  is  therefore  no 
precise  limitation  between  a dull  and  a clear 
sounding  part  ; nor  are  the  position  or  other 
characters  of  the  dull  sound  capable  of  being 
altered  by  changing  the  position  of  the  patient. 
There  is  as  yet  no  alteration  in  the  form  of 
the  chest ; the  movements  of  the  affected  side 
usually  continue  impeded  as  before,  though 
they  sometimes  recover  their  former  freedom, 
when  pain  has  subsided  simultaneously  with  ef- 
fusion. Phonic  vibration  is  diminished,  and  the 
sensation  communicated  to  the  hand  by  the 
friction  of  false  membranes  has  disappeared. 
The  inspiratory  and  expiratory  murmurs  lose 
further  in  point  of  duration,  without  under- 
going any  notable  change  of  character.  Fric- 
tion phenomena  cease  to  be  audible  ; the 
voice  resounds  more  than  natural,  and  with  a 
particular  character  approaching  in  most  in- 
stances to  or  actually  constituting  aegophony  : 
this  morbid  resonance  is  generally  but  un- 
equally diffused. 

Fig.  229. 


Fig.  229.  Diagram  exhibiting  (he  relations  of  the  lung 
and  fluid  in  laminar  effusion. 

b.  Gravitating  effusion.  When  liquid  has 
collected  in  sufficient  abundance  to  overcome 
by  its  gravity  the  other  physical  force  acting 
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upon  it,  the  signs  change.  The  upper  part 
of  the  chest  recovers  in  a great  measure  or 
even  completely  its  normal  sonorousness  : 
hence  a diminution  of  the  extent  over  which 
dulness  is  perceptible  actually  announces  in- 
crease of  the  disease.  Though  rare,  we  have 
observed  a few  examples  of  this  occurrence  ; 
practically  it  is  of  much  importance,  for  it 
might  easily  betray  the  observer  into  a belief 
that  absorption  had  commenced.  The  in- 
ferior part  of  the  chest,  of  course,  sounds 
duller  than  before  ; but,  at  first,  this  increase 
is  not  strongly  marked.  The  dull  sound  is 
now  limited  superiorly  by  a well-defined  line 
answering  to  the  upper  border  of  the  effu- 
sion ; and  the  limits  of  the  dull  sound  may  be 
changed  by  causing  the  patient  to  assume 
different  positions,  in  as  much  as  the  lung 
floats  on  the  surface  of  the  fluid,  while  this 
collects  in  wdiatever  part  of  the  chest  the 
changing  position  of  the  patient  renders  the 
most  dependent.  This  mobility  of  the  dull 
sound  is  nevertheless  not  a sign  uniformly  pro- 
ducible ; in  some  cases  adhesions  prevent  this, 
in  others  the  cause  has  not  been  ascertained. 
The  resistance  experienced  by  the  finger  in 
percussing  is  now  notably  increased  opposite 
the  effusion.  While  the  fluid  is  in  this  con- 
dition the  respiratory  sounds  are  completely 
absent  at  the  base  of  the  chest:  their  duration 
and  intensity  are  much  diminished,  where  a 
comparatively  thin  stratum  only  exists  ; here 
too  they  have  sometimes  a bronchial  or  even 
a blowing  quality,  which  at  the  upper  part  of 
the  lung,  condensed,  but  not  surrounded  with 
fluid,  is  strongly  marked,  especially  in  the 
expiration.  The  ringing  of  the  voice  now 
distinctly  acquires  the  peculiar  tremulous  and 
bleating  character  known  as  aegophony,  espe- 
cially at  the  latero-posterior  parts  of  the  chest, 
towards  the  upper  surface  of  the  effusion. 


Fig.  230. 


Fig.  230.  Diagram  exhibiting  the  jwsition  of  the  fluid 
and  lung  in  gravitating  effusion.  JEgopliony  audible 
between  La  and  b.  From  Williams'  Lectures  on 
Diseases  of  the  Chest. 

The  value  of  aegophony,  as  a sign  of  pleuritic 
collection,  was,  how'ever,  greatly  exaggerated 
by  Laennec  ; for  in  many  cases  of  pleurisy 
it  is  altogether  absent,  being  replaced  or  not 
by  bronchophony,  and  it  unquestionably  does 
sometimes  attend  hepatization.  Besides,  a 


species  of  resonance,  hardly  differing  from 
the  aegophonic,  arises  in  the  healthy  state  in 
individuals  having  a shrill  treble  voice  ; whence 
the  obvious  inference,  that  aegophony  is  most 
valuable  as  a sign  in  persons  having  a bass 
voice. 

c.  Effusion  with  dilatation. — Hitherto  we 
have  observed  no  alteration  in  the  form  of  the 
chest ; because,  as  M.  Woillez  has  well  point- 
ed out,  the  fluid  has  not  accumulated  to  such 
extent  as  to  destroy  the  elasticity  of  the  lung 
completely  ; and  as  long  as  any  share  of  this 
force  remains  in  action,  mutual  pressure  of 
the  thoracic  w'alls  and  lungs  cannot  arise.  But 
with  the  increase  of  fluid,  the  lung  is  ulti- 
mately reduced  to  its  positive  volume,  (vide 
Emphysema,  p.  80,)  and  is  incapable  of  retreat- 
ing further  before  the  accumulating  fluid  ; this 
consequently  acts  upon  the  thoracic  parietes, 
and  the  phenomena  of  dilatation  commence. 
Widening  and  diminished  hollowness  of  the 
intercostal  spaces,  especially  at  the  antero- 
external  aspect  of  the  base  of  the  chest,  be- 
come manifest  ; the  ribs  are  raised,  so  that 
the  angle  they  form  with  the  spine  inclines 
more  to  a right  one  ; their  lower  borders  are 
somewhat  everted  ; the  intercostal  tissues  at 
length  bulge  outwards,  and  the  side  acquires 
a smooth  appearance.  The  hard  parts  may 
even  yield  : cases  have  been  met  with  in 

which  the  sternum  became  distinctly  promi- 
nent ; the  motions  of  the  ribs  on  each  other 
are  almost  or  completely  abolished,  as  like- 
wise those  of  general  expansion  ; but  a slow 
dragging  elevation  of  the  lower  part  of  the 
chest  is  perceptible.  All  tussive  and  phonic 
fremitus  are  at  an  end,  and  friction  pheno- 
mena are  totally  inaudible  *. 

The  increased  quantity  of  fluid  produces  a 
remarkable  effect  upon  the  semicircular  mea- 
surement of  the  side.  This  is  most  clearly 
ascertainable,  when  the  disease  occurs  on  the 
right  side  ; for,  as  Drs.  Stokes,  Woillez,  and 
others  have  shown,  the  normal  capacity  of  the 
right  side  exceeds  (it  is  necessary  to  add,  in 
right-handed  people)  that  of  the  left  by  about 
half  an  inch.  And  the  parietes  of  the  chest 
are  not  the  only  parts  which  yield  before  the 
accumulating  liquid  : detrusion  downwards  of 
the  diaphragm  and  subjacent  abdominal  viscera 
occurs,  (of  the  liver2,  when  the  accumulation  is 
on  the  right;  of  the  spleen,  probably,  though  we 

1 Dr.  Stokes  has  witnessed  a case,  in  which, 
although  great  and  universal  dulness  of  the  side 
existed,  friction  phenomena  were  audible,  and  even 
perceptible,  to  the  patient,  in  the  postero-inferior,  and 
lateral  portion  of  the  chest : “ they  may  then,”  he  in- 
fers, “ co-exist  with  extensive  liquid  effusion.” — (Op. 
citand.  p.  469.)  But  upon  this  it  may  be  observed 
that,  supposing  the  case  to  have  been  at  the  period  of 
absorption,  (and  there  is  nothing  stated  in  the  text  of 
Dr.  Stokes  to  exclude  the  supposition,)  the  fluid  might 
have  been  nearly  removed,  and  yet  the  condensation 
of  the  superficial  strata  of  the  lung  sufficient  to  pro- 
duce extensive  and  marked  dulness  ; now  under  such 
circumstances,  the  existence  of  friction  phenomena 
would  have  been  almost  inevitable. 

2 A distinct  sulcus  between  the  ribs  and  tumour, 
resulting  from  the  displacement  of  the  liver,  is,  ac- 
cording to  Dr.  Stokes,  often  to  be  detected. 
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have  not  actually  observed  this,  when  on  the 
left).  The  mediastinum  and  heart  are  driven 
towards  the  healthy  side;  the  displacement 
of  the  latter  is  most  easily  recognised,  for 
obvious  reasons,  when  the  left  pleura  is 
diseased.  In  extreme  cases,  the  pulsations  of 
the  organ  are  to  be  felt  beyond  the  right 
nipple,  when  the  effusion  is  in  the  left  pleura  ; 
and  under  the  left  scapula,  (Begin,)  when  the 
right  side  is  affected.  A daily  increase  in  the 
amount  of  detrusion,  dependent  upon  that  of 
effusion,  may  sometimes  be  followed  ; but 
even  where  the  gradual  progress  of  displace- 
ment has  not  been  observed,  the  error  (com- 
mitted even  by  Dr.  Baillie)  of  supposing  such 
displacement  an  effect  of  congenital  transposi- 
tion of  the  viscera,  is  now  unlikely  to  be  com- 
mitted. In  cases  where  particular  circum- 
stances might  warrant  doubt,  the  position  of 
the  liver  and  spleen  (according  to  the  inge- 
nious idea  put  in  practice  by  Dr.  Stokes) 
might  be  made  to  facilitate  the  diagnosis  ; 
for  in  cases  of  transposition  of  the  heart,  the 
abdominal  viscera  have  likewise  been  found 
transposed.  The  dull  sound  sometimes  extends 
a few  lines  beyond  the  sternum,  even  at  the 
upper  part  of  its  surface,  indicating  that 
the  mediastinum  has  yielded  to  the  same 
extent. 

Our  observations  upon  the  order  in  which 
these  displacements  occur,  have  not  been  suf- 
ficiently numerous  to  warrant  any  general  in- 
ference on  the  point.  This  order  is,  however, 
we  are  satisfied,  not  always  the  same  ; at 
least,  while  we  have  commonly  found  detru- 
sion of  the  heart  occur  subsequently  to  the 
changes  in  shape  of  the  intercostal  spaces,  we 
have  in  rarer  instances  known  the  reverse  to 
be  the  case.  Speculative  reasons  might  easily 
be  assigned  for  this  irregularity. 

A sign,  described  by  Dr.  C.  Tarral  under 
the  name  of  peripheric  fluctuation , is  at  this 
time,  or  earlier,  to  be  established  ; especially 
if  the  contents  of  the  pleura  be  extremely 
fluid,  and  the  thoracic  parietes  thin.  If  a 
quick  sharp  fillip  be  given  in  an  intercostal 
space,  perpendicular  to  the  surface,  a sensa- 
tion of  fluctuation  is  transmitted  to  a finger  of 
the  other  hand  firmly  applied  to  the  surface 
in  the  same  space,  at  a short  distance  from  the 
point  percussed.  Fluctuation  may  sometimes 
be  detected  (as  has  been  long  known)  by 
simply  pressing  with  the  finger  in  an  inter- 
costal space,  or  by  the  alternate  movement  of 
the  fingers  employed  for  the  detection  of 
fluctuation  in  an  abscess  ; but  these  signs  are 
rarely  obtainable. 

Abdominal  pressure  on  the  affected  side, 
a procedure  recommended  by  Bichat  as  afford- 
ing useful  information,  from  the  increase  of 
dyspnoea  thereby  produced,  is  now  recog- 
nised to  have  no  such  effect.  Pressure  of 
the  sound  side,  by  interfering  with  the  ex- 
pansion of  the  corresponding  lung,  occasionally 
augments  the  difficulty  of  breathing,  as  ob- 
served by  Rullier1,  Chomel,  and  Townsend  : 

' Art.  citand.  p.  61. 


but  the  sign  is  one  of  very'  secondary  value 
and  importance. 

Both  respiratory  murmurs  are  nowr  com- 
pletely absent,  except  in  a space  about  three 
fingers  broad  along  the  spine,  corresponding 
to  the  situation  of  the  compressed  lung  : in 
rare  instances  the  sounds  continue  audible 
under  the  clavicle.  All  resonance  of  the 
voice  has  now  ceased. 

The  dulness  under  percussion  is  now  ex- 
tremely general,  and  may  extend  even  above 
the  clavicle.  Dr.  Williams  observes,  that  oc- 
casionally, even  in  these  advanced  cases,  there 
is,  at  a particular  stage  of  the  effusion,  a tra- 
cheal or  tubular  sound  to  be  found  below  the 
clavicle  and  in  the  axilla,  caused  by  the  larger 
tubes,  which  are  not  yet  compressed. 

[ The  condition  of  the  parts  in  empyema  of  the 
left  side  is  shown  in  the  subjoined  diagram  by 
Dr.  Williams  : the  dotted  lines  mark  the  altered 
position  of  the  heart.] 


Fig.  231. 


The  rapidity  with  which  dilatation  arises 
varies  with  several  circumstances,  among 
which  the  rate  of  effusion  is  evidently  the 
chief.  Laennec  affirms  he  has  seen  manifest 
dilatation  within  four  hours  from  the  outbreak 
of  the  disease  ; and  there  appears  nothing 
improbable  in  the  statement,  though  M. 
Woillez  combats  it,  and  believes  the  great 
observer  to  have  been  deceived  by  some 
physiological  prominence.  In  support  of 
Laennec’s  accuracy,  it  may  be  urged  that  pre- 
existing alterations  of  the  pulmonary  tissue, 
such  as  vesicular  emphysema,  hypertrophy, 
chronic  solidification  or  tuberculization,  which 
all  of  them  lessen  its  elastic  contractility, 
must  exercise  a material  influence  upon  the 
time  required  for  the  reduction  of  the  lung 
to  its  positive  volume,  and  hence  modify  the 
celerity  with  which  dilatation  will  arise. 

It  follow  s from  the  principle  just  referred 
to,  that  the  quantity  of  effusion  requisite  to 
induce  dilatation  must  exceed  that  capable  of 
being  easily  contained  between  the  collapsed 
lung  and  the  walls  of  the  chest  without  com- 
pression of  the  former  ; sufficient  proof,  inde- 
pendently of  all  others,  that  dilatation  in- 
volves the  existence  of  very  considerable  ac- 
cumulation. 

It  has  been  maintained  by  Dr.  Stokes,  that 
mere  pressure  from  within  is  insufficient  to 
account  for  the  intercostal  displacement  in 
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empyema,  ami  that  such  displacement  is 
always  preceded,  as  by  a necessary  condition, 
by  loss  of  tone  or  true  paralysis  of  the  fibres 
of  these  muscles,  a change  resulting  from  in- 
flammation of  the  serous  membrane  adjoining 
them.  We  do  not  contest  the  existence  of 
such  loss  of  tone  in  some  cases,  but  we  can- 
not coincide  with  this  eminent  observer  in 
believing  it  a sine  qua  non  of  intercostal  pro- 
trusion. We  have  in  fact,  both  before  and 
since  our  acquaintance  with  Dr.  Stokes’  ob- 
servations, satisfied  ourselves  of  the  existence 
of  intercostal  bulging  in  pulmonary  emphy- 
sema, an  affection  in  which  the  serous  inflam- 
mation and  muscular  paralysis,  alleged  to  be 
essential  to  the  development  of  such  bulging, 
have  never  existed.  We  are  aware  Dr.  Stokes 
denies  that  intercostal  bulging  arises  in  the 
malady  alluded  to ; but  the  experience  of 
MM.  Louis,  Jackson,  Woillez,  Fournet,  Barth, 
and  others,  accords  with  our  own 

The  phenomenon  of  audible  fluctuation, 
originally  noticed  by  Hippocrates  (Hippocra- 
tic succussion),  and  by  him  presumed  to  be  a 
sign  of  simple  empyema,  is  now  known  to  be 
producible  only  in  cases  of  pneumo-hydro- 
thorax. 

While  the  changes  described  occur  on  the 
diseased  side,  the  respiratory  murmurs  of  the 
sound  lung  acquire  the  puerile  or  supplement- 
ary character,  and,  according  to  Laennec, 
may  occasionally  be  transmitted  to  and  be 
audible  on  the  affected  side. 

It  is  important  to  observe,  that  although  in 
many  cases  the  stages  of  pleuritic  inflamma- 
tion are  distinctly  traceable,  they  are  not  so 
always,  either  because  they  succeed  each 
other  with  extreme  rapidity,  or  because  abun- 
dant effusion  arises  coevally  with  the  first 
local  symptoms  of  the  disease.  From  the 
frequency  of  the  latter  description  of  cases, 
sudden  and  general  dulness  of  sound  coupled 
with  absence  of  respiratory  murmurs  and 
rhonchi  constitute  in  general  terms  the  most 
useful  signs  of  pleurisy. 

The  physical  signs  belonging  to  this,  the 
stage  of  effusion,  whether  acute  or  chronic, 
are  those  of  empyema,  and  consequently  are 
those  to  be  ascertained  by  the  surgeon  re- 
quired to  operate  for  its  removal.  But  before 
we  describe  the  symptoms,  diagnosis,  and  treat- 
ment of  the  affection,  it  will  be  well  to  con- 
sider the  subsequent  progress  of  things  (when 
the  malady  is  not  effectually  combated),  in 
the  changes  consequent  upon  absorption. 
This  is  the  more  necessary,  as  under  favour- 
ing circumstances,  similar  effects  follow  arti- 
ficial evacuation  of  the  fluid. 

IV.  Period  of  Absorption,  a.  Without  con- 
traction.— During  the  absorption  of  pleuritic 
effusion  the  physical  signs  disappear  in  the 
inverse  order  of  their  appearance.  The  walls 
of  the  chest  gradually  lose  their  prominence, 
the  detruded  viscera  are  restored  to  their 
places,  and  no  evidence  remains  in  the  eon- 

1 Vide  British  and  Foreign  Medical  Review,  vol. 

vi.  ]>.  33  ; vol.  vii.  p.  307 ; vol.  ix.  p.  321. 


formation  of  the  thorax,  that  pleurisy  has  ever 
existed  : a few  days  sometimes  suffice  for  the 
replacement  of  the  detruded  parts.  The 
sound  on  percussion  becomes  less  dull,  the 
resistance  felt  by  the  finger  decreases  ; pho- 
nic fremitus  is  re-established;  peripheric 
fluctuation  ceases  to  be  perceptible  ; the  mo- 
tions of  the  chest  regain  more  or  less  com- 
pletely their  previous  freedom.  The  respi- 
ratory murmurs  pursue  a retrograde  course 
to  that  described  ; they  first  become  slightly 
perceptible  and  are  attended  with  change  of 
quality,  and  then  gradually  re-acquire  their 
natural  duration  and  intensity,  appearing  first 
in  the  upper  parts  of  the  chest,  under  the 
clavicle  and  about  the  shoulder.  JEgophony 
(redux)  or  bronchophony  are  again  heard, 
to  disappear  a second  time  with  the  total 
removal  of  effusion.  Friction  sounds  com- 
monly become  audible,  and  may  continue  so 
for  a long  while  after  perfect  recovery. 

b.  With  contraction. — But  this  fortunate 
course  of  things  only  occurs  w'here,  as  before 
explained,  the  resilient  power  of  the  lung 
has  not  been  notably  impaired  by  protracted 
compression  or  by  the  close  embrace  of  firm 
pseudo-membrane.  Under  the  latter  condi- 
tions the  organ  is  unable  to  expand  in  pro- 
portion as  the  fluid  disappears ; and  the  vacuum, 
which  would  otherwise  arise  in  the  pleura, 
prevented  from  occurring  by  falling  in  or  re- 
traction of  the  wall  of  the  chest.  Thi3  phe- 
nomenon of  retrocession  of  the  thorax,  first 
methodically  described  by  Laennec,  appears 
to  have  been  by  him  too  exclusively  attributed 
to  absorption  of  the  effusion,  no  provision 
being  made  in  his  theory  for  the  compressing 
influence  of  the  contraction  of  the  plastic  coat- 
ing of  the  lung,  coadvancing  with  its  organiza- 
tion '. 

The  deformity  resulting  from  retraction  of 
the  chest  after  absorption  is  characterized  as 
follows  by  Laennec.  The  circumference  of 
the  side  is  less  than  that  of  its  fellow  ; the 
intercostal  spaces  are  narrower  than  natural  ; 
the  vertical  diameter  of  the  chest  lessened, 
the  shoulder  depressed  ; the  nipple  is  lower 
than  that  of  the  opposite  side1 2 ; the  patient 
appears  to  lean  to  the  affected  side  : the  spine, 
though  generally  straight,  sometimes  yields 
towards  the  seat  of  disease  ; the  side  appears 
thin  from  atrophy  of  its  muscles  ; the  scapula 
is  tilted  outwards,  especially  at  its  inferior 
angle.  To  these  characters  M.  Woillez  has 
added  inclination  of  the  ribs  downwards,  ab- 
sence of  the  natural  latural  curve  of  these 
bones,  as  if  they  had  undergone  pressure  from 
without  inwards,  and  irregularity  of  the  con- 
tracted surface. 

The  fidelity  of  Lacnnec’s  description  may 
generally  be  recognised ; but  cases  occur 

1 Or.  Hodgkin  was,  we  believe,  the  first  to  insist 
on  the  importance  of  this  additional  cause  of  retro- 
cession. 

i M.  Woillez  observes  that  lowered  position  of  the 
nipple  is  a more  trustworthy  sign  on  the  right  than 
on  the  left  side,  for  it  is  sometimes  a physiological  ap- 
pearance in  the  latter  position. 
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presenting  certain  peculiarities  of  an  excep- 
tional kind.  Thus,  the  shoulder  is  not  always 
depressed  ; on  the  contrary,  it  may  be  raised 
considerably  above  the  natural  level  ; in  this 
case  the  patient  appears  to  lean  to  the  healthy 
i side.  Respecting  the  curve  of  the  ribs  noticed 
by  M.  Woillez  ; this  observer  is  no  doubt  cor- 
I rcct  in  regard  to  cases  where  the  contraction 
mainly  affects  the  transverse  diameter,  but 
the  curvature  will  on  the  contrary  be  greater 
| than  natural,  where  the  antero-posterior  dia- 
j meter  has  been  chiefly  involved  in  the  retro- 
cession. From  a case  which  wpe  have  lately 
observed,  we  should  be  inclined  to  think  that 
permanent  displacement  of  the  heart  is  one  of 
I the  most  effectual  causes  of  diminution  of  the 
antero-posterior  diameter. 

There  are  some  other  measurements  af- 
fected by  this  contraction,  upon  which  little 
! attention  has  hitherto  been  bestowed : for 
| example,  the  distances  between  the  nipple 
and  the  median  line  of  the  sternum,  be- 
tween the  nipple  and  the  antero-superior 
spine  of  the  ileum,  and  between  the  twelfth 
rib  and  that  spine.  In  the  subject  whose 
thorax  is  figured  at  p.  103  (vide  Fig.  232.) 
the  distance  from  the  nipple  to  the  middle 
line  was  an  inch  and  a quarter  less  on  the 
affected  than  on  the  sound  side.  We  have 
found  a deficiency  of  three  quarters  of  an 
inch  betw'een  the  nipple  and  iliac  spine, 
and  of  half  an  inch  between  the  twelfth  rib 
and  that  spine  in  other  cases.  Now,  as  re- 
spects these  two  latter  measurements,  if  flat- 
tening of  the  contracted  side  may  to  a cer- 
tain extent  explain  the  deficiency  in  the  first 
of  them  (on  the  supposition  that  the  spine  of 
the  ileum  on  the  diseased  side  is,  as  Laennec 
appears  from  his  drawings  to  have  believed 
to  be  the  fact,  lower  than  its  fellow),  it  can 
scarcely  be  considered  to  account  for  that  in 
the  second  of  them  : indeed,  according  to  our 
own  experience,  the  influence  of  the  contrac- 
tion does  not  extend  to  the  pelvis,  which  has 
appeared  to  us  equally  high  on  both  sides. 

It  may  be  observed,  that  although  the  nipple 
is  visibly  lower  than  its  fellow  in  some  cases, 
the  superficial  measurement  between  the 
nipples  and  the  sternoclavicular  articulations 
does  not  differ  to  any  appreciable  amount, 
or  may  be  actually  less  on  the  diseased  than 
on  the  healthy  side. 

The  position  of  the  heart  after  absorption 
with  contraction  is  not  the  same  in  all  cases. 

1.  The  organ  having  slowly  or  rapidly,  gra- 
dually or  suddenly,  retraced  its  steps,  recovers 
either  its  natural  situation,  or  the  immediate 
vicinity  of  this:  here  is  the  most  common  case. 

2.  It  remains  in  the  abnormal  position  into 
which  it  was  forced  by  the  effusion,  in  conse- 
quence, probably,  of  the  establishment  of  ad- 
hesions (vide  Fig.  232.  p.  103).  3.  Dr.  Stokes 
has  made  the  following  curious  observation 
in  a subject  who  recovered  from  empyema  of 
the  left  side.  From  the  time  of  recovery 
this  person  observed  that,  “whenever  he 
turned  on  the  right  side  the  heart  seemed  to 
fall  over  and  pulsate  at  the  right  of  the  ster- 


num. This  curious  phenomenon  still  [three 
months  after  recovery]  continues.  In  the 
erect  position  the  heart  occupies  a situation 
midway  between  the  usual  position  and  the 
sternum  ; but  when  he  turns  on  the  right 
side,  immediately  the  pulsations  can  be  felt  to 
the  right  of  the  sternum  ; whilst  they  cease 
at  the  left  side.  The  sound  on  percussion, 
too,  varies  with  the  position  of  the  heart.  In 
this  case  there  can  be  no  doubt  that  the 
mediastinum,  stretched  by  the  empyema,  has 
not  recovered  its  tone,  and  permits  by  its 
extension,  this  extraordinary  change  of  the 
situation  of  the  heart  4.  In  certain  cases 
of  empyema  of  the  right  side  the  heart  has 
been  observed  to  be  drawn,  during  the  pro- 
gress of  absorption,  into  the  right  division  of 
the  thorax.  This  mode  of  displacement  is 
probably  more  common  than  has  been  sup- 
posed : Dr.  Stokes,  who  was  the  first  to  pub- 
lish an  example  of  it,  lays  considerable  stress 
upon  rapidity  of  absorption,  as  a condition  of 
its  occurrence ; but  although  such  rapidity 
may  facilitate,  we  doubt  much  that  it  is  neces- 
sary for,  its  accomplishment. 

The  force  of  suction,  brought  into  action  by 
the  removal  of  the  pleural  fluid,  does  not  limit 
its  tractive  influence  to  the  parts  so  far  men- 
tioned. The  diaphragm  is  occasionally  drawn 
permanently  upwards,  as  particularly  observed 
by  Dr.  Williams,  carrying  with  it  the  liver 
on  the  right  and  the  stomach  on  the  left 
side.  In  certain  cases,  especially  where  some 
degree  of  pneumonia  has  co-existed  with  the 
pleuritic  inflammation,  dilatation  of  the  bronchi 
is,  according  to  the  observation  of  Dr.  Wil- 
liams, very  frequently  produced, — a circum- 
stance which  he  explains  as  follows : “In 
pleuro-pneumonia  the  lung  is  inflamed,  and  at 
the  same  time  compressed  by  an  effusion  in 
the  sac  of  the  pleura.  Now'  if  it  remain  long 
in  this  state,  the  smaller  air-tubes  and  cells 
become  obliterated  by  the  adhesion  of  their 
sides,  so  that  when  the  liquid  is  removed  from 
the  pleura,  they  will  not  expand  again  with 
the  enlargement  of  the  chest  ; but  the  large 
and  middle-sized  bronchi  are  not  obliterated  ; 
they  bear  the  whole  force  of  the  inspired  air, 
and  become  consequently  dilated  by'  it.  This 
kind  of  dilatation  is  usually  conjoined  with 
contraction  of  the  affected  side.” — (Lectures, 
p.  84.)  Some  years  since,  Dr.  Corrigan 2 de- 
scribed, under  the  title  of  “ cirrhosis,”  an  affec- 
tion of  the  lung  characterized  by  deposition 
of  adventitious  contractile  tissue  in  the  cellulo- 
fibrous  stroma  of  the  organ.  Dr.  Corrigan 
believes,  with  apparent  justness,  that  the 
shrivelling  of  such  tissue  deposited  between 
the  bronchial  tubes  must  prove  an  efficient 
cause  of  dilatation  of  these.  In  respect  of  the 
relation  of  this  affection  to  pleurisy,  he  ob- 
serves : “ In  some  cases  the  diseased  action 
may  extend  along  the  interlobular  cellular 
tissue  of  the  lung,  and  then  the  result  will  be 
the  combination  of  cirrhosis  with  pleuritis, 

1 Op.  citand.  j>.  510. 

2 Dublin  Medical  Journal,  vol.  xiii.  p.  26G:  1830, 
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which  will  tend  powerfully  to  increase  the 
contraction  of  the  side,  and  to  cause  dilata- 
tion of  the  bronchial  tubes.” 

M.  Woillcz  finds  that  partial  depression  is 
a much  more  common  consequence  of  absorp- 
tion than  general  contraction.  This  has  been 
generally  admitted  ; M.Woillez  however  gives 
new  precision  to  his  statement  by  a table  of 
the  proportional  frequency  of  the  two  degrees 
of  heteromorphism  in  a number  of  cases. 
According  to  his  experience  also,  as  ex- 
hibited in  the  subjoined  table,  contraction  is 
more  common  on  the  right  than  the  left  side, 
a circumstance  which  may,  in  some  measure, 
depend  upon  the  position  of  the  heart. 

Pleuritic  Effusion. 


RETRACTION. 


General. 

Anterior 

Antero-lateral 

Antero-posterior 

Posterior 

Postero-lateral 


Ilight  Left 

side  side 

10  cases.  9 cases. 
1 0 


Total 

1 9 cases. 

1 

4 

1 

1 

4 

L 


8 4 1-2 

The  motions  of  the  contracted  half  of  the 
thorax  are  very  imperfect,  a sort  of  dragging 
elevation  of  the  base  being  commonly  the 
only  movement  observable,  even  in  cases 
where  respiration  is  tolerably  audible.  There 
is  no  phonic  fremitus  ; the  sound  is  some- 
what duller  than  natural  superiorly,  and  gra- 
dually becomes  more  and  more  so  towards 
the  base,  where  it  is  often  as  totally  dull,  as 
during  the  presence  of  extensive  effusion. 
The  transition  from  clearness  to  dulness  is 
gradual  not  sudden  ; so  much  so,  that  we 
have  been  accustomed  to  regard  the  absence 
of  precise  demarcation,  as  distinguishing  the 
dulness  of  the  effusive,  from  that  of  the  ab- 
sorptive, period.  Dr.  Stokes,  however,  ap- 
pears to  have  found  the  dull  sound  marked 
by  a precise  boundary  during  the  latter  stage, 
and  has  sometimes  discovered  a bruit  de  pot 
file  “at  this  line.”  If  the  pleuritic  disease 
were  uncomplicated,  the  mechanism  of  this 
sound  is  not  easily  understood. 

The  respiratory  murmurs  are  always  more 
or  less  deficient  at  the  base  of  the  chest,  and 
may  be  completely  inaudible.  The  expira- 
tory sound  is  prolonged  and  of  bronchial  or 
blowing  quality.  There  is  always  more  mur- 
mur between  the  scapula  and  spine  than 
elsewhere  ; in  some  cases  it  is  heard  in  the 
lateral  parts  in  such  manner  as  to  convey  a 
distinct  impression  of  its  being  produced  at  a 
distance  from  the  surface.  We  have  never 
detected  aegophony  in  this  stage  of  the  dis- 
ease, but  bronchophony  is  commonly  to  be 
found,  especially  on  the  posterior  surface,  and 
may  be  marked  here,  when  no  trace  of  it 
exists  on  the  anterior.  Friction  sounds,  vary- 
ing in  type  and  usually  most  strongly  marked 
on  the  posterior  aspect,  are  sometimes  dis- 


covered. Thus,  we  have  found  a distinct 
leather-creak  in  the  supra-spinata  fossa  (where 
sounds  of  the  friction  class  are  under  all  cir- 
cumstances extremely  rare),  gradually  dwin- 
dling into  a slight  rubbing  sound  at  the  angle 
of  the  scapula,  while  on  the  anterior  surface 
scarcely  more  than  a grazing  sound  could  be 
detected.  Dr.  Stokes  has  known  the  sound 
produced  in  a case  of  absorption  so  loud,  as 
to  be  audible  at  the  distance  of  a foot  from 
the  patient’s  chest.  The  duration  of  friction 
phenomena  after  absorption  is  extremely  vari- 
able ; they  may  disappear  in  a few  days,  and 
we  have  known  them  still  perceptible  three 
months  after  retraction  was  established.  Im- 
provement of  the  general  health  sometimes 
hastens  their  disappearance,  probably  from 
the  impetus  thereby  given  to  organization  of 
the  plastic  matter.  The  time  which  elapses 
between  the  acute  attack  and  the  restoration 
of  the  respiratory  murmurs  differs  in  different 
instances.  In  a case  observed  by  Laennec, 
a period  of  two  years  and  a half  from  the  in- 
vasion of  the  disease  had  elapsed,  before  even 
a slight  murmur  of  respiration  became  audible 
below  the  clavicle  and  at  the  upper  part  of 
the  back.  We  have,  however,  on  the  other 
hand,  known  the  patient  as  far  advanced  as 
this  in  two  months  after  the  commencement 
of  effusion. 

The  amount  of  contraction  appears  greater 
in  certain  cases  than  it  really  is,  from  the  fact 
of  enlargement  of  the  sound  division  of  the 
thorax  having  arisen  in  consequence  of  the 
development  of  hypertrophy  of  its  contained 
lung.  So  marked  is  this  hypertrophy  in  some 
subjects,  that  the  organ,  instead  of  receding 
when  the  chest  is  cut  into,  actually  protrudes 
through  the  opening.  In  favourable  cases 
some  degree  of  expansion  of  the  contracted 
side  is  effected  with  the  progress  of  time, 
a change  which  arises  after  a very  variable 
period,  and  is  hardly  observed,  except  in 
subjects  of  tender  age. 

Figs.  232, 233, 234,  exhibit  different  views  of  a chest  con- 
tracted to  a very  remarkable  amount , — the  contrac- 
tion having  principally  affected  the  antero-posterior 
diameter  '.  The  putient  hud  pleurisy  of  the  left  side 
about  twenty  months  before  the  drawings  were  made ; 
the  pleural  collection  had  opened  externally  at  the 
ante ro- inferior  part  of  the  side , this  opening  re- 
mained fistulous  for  a time  and  then  closed.  A 
second  fistulous  opening  formed  at  the  postero-inferior 
part  of  the  side,  through  which  a considerable  quan- 
tity of  pus  is  still  discharged  daily.  The  following 
are  some  of  the  measurements  of  the  two  sides  of  the 
thorax •. 

Semicircular.  right.  left. 

Opposite  nipples...  16J  inches  12f  inches 

A ntero-posterior. 

Under  clavicles  ...  4J  34 

Opposite  nipples...  h'e  ,r,Vs 

Partial. 

Nipple  to  middle 
line  4 2J 

Nipple  to  sterno- 
clavicular joint  6(  5J. 

1 For  the  opportunity  of  observing  this  case,  we  are 
indebted  to  the  kindness  of  Sir  James  Clark. 
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The  shoulder  of  the  diseased  side  is  higher  than  its  fel- 
low, and  the  clavicle , except  at  the  internal  articula- 
tion, extremely  prominent ; the  scapula  of  the  healthy 
side  is  tilted  backwards , and  the  clavicle  almost  dis- 
located forwards  at  its  sternal  end.  The  extreme 
antero-posterior  flattening  arises  from  the  absence 
of  the  heart  from  its  natural  position  ; the  organ 
pulsates  ( as  it  did  during  the  stage  of  dilatation 
also ) below  the  right  nipple — having  probably  been 
retained  in  this  situation  by  adhesions. 


Fig.  23-2. 


Fig.  232.  Anterior  view  of  the  chest,  a.  right  side  and 
position  in  which  the  heart  pidsates.  b,  left  side, 
smooth , sunken,  and  without  the  least  appearance 
of  costal  elevation.  The  nipple  is  lower  on  this  than 
on  the  right  side,  though  the  measurement  between  the 
nipples  and  the  sterno-claviculur  articulations  is  less 
on  this  than  on  the  right  side,  c,  clavicle  of  diseased 
side,  extremely  prominent  except  at  the  internal  ex- 
tremity. d,  sternal  end  of  the.  clavicle  on  the  sound 
side,  almost  dislocated  forwards. 

Fig.  233. 


Fig.  233.  Lateral  view  of  the  sound  side,  a,  right 
scapula  thrown  backwards,  b,  prominence  caused  by 
sternal  end  of  right  clavicle. 


Fig.  234. 


Fig.  234.  Lateral  view  of  the  diseased  side,  a,  right 
side  advancing  considerably  beyond  the  anterior  plane 
of  the  left,  b,  left  side  sunken  in.  c,  left  scapula. 

d,  right  scapula  thrown  considerably  backwards. 

e,  sternal  end  of  the  left  clavicle. 

Subjects  in  whom  the  removal  of  pleuritic 
effusion  is  attended  with  contraction,  rarely 
enjoy  perfect  health.  They  are  subject  to 
dyspnoea,  either  constant  or  occasional, — to 
fatigue  under  greatly  less  exertion  than  that 
productive  of  weariness  in  a state  of  health, 
and  they  sometimes  suffer  constitutionally. 
The  latter  mode  of  suffering,  however,  more 
especially,  we  believe  to  be  owing  to  the 
frequent  association  of  tuberculous  disease  of 
the  lungs,  rather  than  to  the  sole  influence  of 
the  pleuritic  affection.  This  opinion  is  sup- 
ported by  the  fact,  that  individuals  presenting 
this  heteromorphism  to  a very  great  amount, 
may  enjoy  very  excellent  general  health  with 
full  efficiency  of  the  pulmonary  functions.  In 
illustration  of  this  fact,  may  be  adduced  the 
oft-quoted  case  of  the  Parisian  surgeon  men- 
tioned by  Laennec,  who,  notwithstanding  such 
contraction,  was  able  not  only  to  discharge 
the  active  duties  of  his  profession,  but  to  deli- 
ver a lecture  of  an  hour’s  duration,  once  or 
even  twice  daily,  for  a number  of  years,  with 
the  most  perfect  ease  to  himself. 

In  order  to  render  the  relation  of  the  phy- 
sical signs  to  the  rise,  progress,  and  decline  of 
the  disease  apparent,  we  have  constructed  the 
annexed  table,  exhibiting,  at  a single  view, 
the  whole  chain  of  physical  phenomena. 
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PHYSICAL  SIGNS. 

r.  DRY  PERIOD. 

II.  PERIOD  OF 
PLASTIC  EX- 
UDATION. 

III.  PERIOD  OF 

a.  Laminar 
Effusion. 

b.  Gravitating 
Effusion. 

Inspection. 

Still  unchanged. 

| Much  diminished. 

Motions : partial 

of  expansion 

of  elevation  

( Slightly  less  free 
\ than  on  healthy 
( side. 

Diminished. 

Ditto. 

Ditto. 

C Usually  dimin- 
J ished ; but  in  rare 
1 instances  freer 
Ithan  before. 

Palpation. 

Friction  phenomena 

Tussive}  vibration 
Peripheric  fluctuation 

Occasionally  to 
be  felt. 

Slightly  dimin- 
ished ? 

Tf  existed  before, 
cease  now  to  be  felt. 

Further  dimin- 
ished. 

Imperceptible. 

( Abolished  at  the  infe-| 
t rior  part  of  the  chest.  / 

Producible. 

Percussion. 

Sound 

Not  perceptibly 
changed. 

Slightly  dimin- 
ished ; if  notably 
so,  the  pseudo- 
membranous mat- 
ter is  thick. 

None. 

Restores  clear 
sound. 

Not  sensibly  dif- 
fering from  health. 

Dullish,  and  ge- 
nerally and  equably 
so;  no  distinct  boun- 
dary to  dull  sound- 
ing part. 

None. 

Restores  clear 
sound  somewhat. 

Somewhat  great- 
er than  in  health. 

Upper  part  of  chest  reco- 
vers, in  some  degree,  its 
natural  sound,  the  lower 
becomes  perfectly  dull;  the 
dividing  line  is  distinctly 
marked. 

The  limits  of  the  dull 
sound  commonly  change 
with  the  position  of  the 
patient. 

None. 

Extreme  at  lower  part  of 
the  chest. 

tion,  on : 

inspiration,  on  : 

Resistance  of  part  per- 
cussed. 

Auscultation. 

Inspiration. 

Expiration. 

Rhonchi. 

Friction  phenomena. 
Voice. 

intensity  and  du- 
ration slightly  di- 
minished. 

Intensity  and  du- 
ration slightly  di 
minished. 

None. 

A slight  grazing 
sound. 

Intensity  and  du- 
ration slightly  di- 
minished. 

Intensity  and  du- 
ration slightly  di- 
minished. 

None. 

A rubbing , or 
even  grating  sound, 
chiefly  marked  in 
inspiration. 

Intensity  and  du- 
ration further  dimi- 
nished. 

Intensity  and  du- 
ration further  di- 
minished. 

None. 

Cease  to  be  audi- 
ble commonly. 

Resounds  more 
loudly  than  natural, 
and  sometimes  has 
an  aegophonic  cha- 
racter. 

Totally  absent  where  effu- 
sion most  abundant ; dimi- 
nished where  less  of  this; 
superiorly  may  be  almost 
natural. 

Totally  absent  where  in- 
spiration absent ; diminish- 
ed higher  up ; superiorly 
may  be  natural,  or  more  fre- 
quently prolonged,  hard  and 
bronchial. 

None. 

Inaudible. 

jEgophony  frequently 

about  the  upper  border  of 
the  effusion,  especially  at 
the  angle  of  the  scapula: 
sometimes  absent  or  re- 
placed by  bronchophony. 

Succussion. 

Mensuration. 

General. 

Partial. 

Horizon-  ( From  nipple  to 
tal  ...  \ median  line. 

' From  nipple  to 
sterno-clavic  ar- 
ticulation. 

Vertical  i From  niPPle  to 
vertical  < antero- superior 

spine  of  ileum. 
From  that  spine 
.to  12th  rib. 

/ 

1 

)- 

\ 

) 

i 

/ 

Situation  op  surround- 
ing Organs  and  Parts. 
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effusion. 

IV.  PERIOD  OF  ABSORPTION. 

c.  Effusion  with  Dilatation  and 
Detrusion. 

a.  Without  Contraction 
of  the  Chest. 

b.  With  Contraction  of  the  Chest. 

Affected  side  enlarged  ; intercostal  spaces 
widened ; deprived  of  their  natural  concavity ; 
sometimes  surface  even  convex:  smooth  and 
glistening. 

Abolished. 

Almost  abolished. 

The  lower  part  of  the  chest  seems  slowly 
dragged  upwards ; a motion  which  commonly 
takes  place  later  than  the  elevation  and  expan 
sion  of  the  healthy  side. 

Appearances  of  enlarge- 
ment and  intercostal  bulg- 
ing, &c.  removed. 

l Gradually  recover  their 
^ natural  freedom. 

Affected  side  of  irregular  shape  ; more  or  less 
manifestly  narrower  than  the  other;  the  shoul- 
der depressed ; lower  angle  of  scapula  tilted 
outwards.  Retraction  is  either  general  or  par- 
tial. i 

( Imperfectly  performed  ; sometimes  almost 
< totally  abolished,  and  with  the  peculiar  cha 
Iracter  observed  in  effusion,  with  dilatation. 

Surface  felt  to  be  unnaturally  smooth  and 
even. 

Imperceptible. 

! Generally  abolished  over  entire  surface. 

Natural  intercostal  de- 
pressions again  felt  : in- 
creased by  emaciation. 

Occasionally  re-appear,  to 
disappear  again. 

Again  become  manifest. 

Felt  to  be  uneven  and  irregular. 
Are  very  rarely  to  be  felt. 

| Producible. 

Ceases  to  be  producible. 

i Perfectly  dull  wherever  the  fluid  exists. 

Gradually  acquires  nor- 
mal clearness,  first  at  the 
upper,  and  ultimately  at  the 
lower  parts. 

The  base  is  commonly  perfectly  dull  sound- 
ing ; the  sound  becoming  gradually  clearer 
upwards.  A precise  line  of  demarcation  is 
extremely  rare. 

The  limits  of  the  dull  sound  cease  to  be  thus 
influenced. 

None. 

! Extreme  wherever  dullness  complete. 

Increases  clearness  of 
sound. 

Regains  the  healthy 
standard,  as  the  sound  un- 
der percussion. 

Increases  clearness  somewhat  at  the  mode- 
rately dull  parts. 

In  proportion  to  the  sound. 

Totally  absent,  except  in  a space  about  two 
inches  broad  along  the  spine,  where  commonly 
hard.  In  some  cases  heard  under  the  clavicle. 

Gradually  restored,  com- 
mencing with  the  upper 
part  of  the  chest;  at  first 
hard. 

At  base  abolished : at  upper  parts  gradually 
restored;  but  commonly  hard.  This  restora 
tion  may  not  occur  for  many  months  after  the 
commencement  of  contraction. 

1 1’rolonged  and  bronchial,  where  inspiration 
1 heard. 

Follows  course  of  inspira- 
tion, gradually  losing  its 
prolonged  and  bronchial 
characters. 

At  base  abolished  : at  upper  parts  prolonged, 
and  of  bronchial  or  even  blowing  quality. 

None. 

1 Inaudible  (see  note,  p.  98). 

None. 

Again  become  audible, 
and  continue  so  for  an  un- 
certain time. 

None. 

Commonly  audible : vary  in  type  from  lea- 
ther-creak to  slight  rubbing  sound. 

No  resonance. 

jEgophony  (redux)  or 
bronchophony  re-appear, 
and  again  disappear,  com- 
monly with  rapidity. 

Bronchophony  at  posterior  aspect  very  com- 
monly. 

; Not  productive  of  any  sound  of  fluctuation. 

Greater  than  natural. 

Greater  than  natural. 

Greater  in  superficial  measurement  than 
natural. 

Falls  to  healthy  standard. 
Falls  to  healthy  standard. 
Falls  to  healthy  standard. 

Less  than  natural. 
Less  than  natural. 
Less  than  natural. 

? 

, ? 

Less  than  on  healthy  side. 

In  some  instances  same  on  both  sides,  though 

level  of  nipple  lower  on  diseased  than  healthy 
side ; in  others  greater  on  the  contracted  side. 
Less  on  diseased  than  on  healthy  side. 

Less  on  diseased  than  on  healthy  side. 

Liver  or  spleen,  with  corresponding  ala  of 
the  diaphragm  forced  downwards ; heart  de- 
truded to  the  side  opposite  the  effusion  ; medi- 
astinum similarly  displaced. 

The  displaced  parts  re- 
cover their  former  posi- 
tions. 

Diaphragm  and  subjacent  viscera  occasion- 
ally drawn  beyond  their  natural  level  towards 
the  diseased  side ; heart  commonly  restored  to 
its  natural  position  (see  text). 
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Seat. — The  left  side  appears  to  be  more 
frequently  the  seat  of  empyema  than  the 
right : if  to  twenty  cases,  collected  by  Hey- 
felder  from  different  sources,  M.  Woillez’s 
nineteen  be  added,  we  have  thirty-nine,  of 
which  twenty-four  occurred  on  the  left,  fifteen 
on  the  right  side.  Double  pleuritic  effusion,  or 
that  affecting  both  pleurae,  is  extremely  rare, 
and  has  been  shown  by  M.  Louis  to  be  almost 
a pathognomonic  sign  of  tuberculous  disease 
of  the  lungs  ; the  two  sides  are  then  affected 
consecutively,  not  simultaneously, — that  is,  as 
regards  the  time  of  origin  of  the  disease. 

Partial  or  circumscribed  Pleurisy. — We  have 
hitherto  referred  to  cases  of  pleuritic  effusion 
and  empyema,  wherein  the  entire  serous  tract 
is  engaged.  But  a part  only  of  the  surface 
may  be  the  seat  of  inflammation  and  its  con- 
sequences. 

There  are  numerous  varieties  of  partial 
pleurisy  to  which  particular  names  have  been 
given  from  the  particular  portion  of  the  mem- 
brane implicated.  Thus  we  have  phrenic  pleu- 
risy, when  the  serous  investment  of  the  dia- 
phragm is  engaged ; mediastinal,  when  the 
adjoining  surface  suffers  ; interlobular  (better 
interlobar ),  when  an  inflammatory  accumula- 
tion is  imprisoned  hetween  the  lobes  of  the 
lung  : for  the  complete  description  of  these 
partial  pleurisies,  we  must  refer  to  medical 
works.  It  is  necessary,  however,  to  say  a few 
words  on  that  circumscribed  inflammation  of 
the  apposed  surfaces,  or  of  one  of  them,  which 
occurs  indifferently  at  any  part  of  the  serous 
membrane,  where  previous  adhesions  may 
have  shut  out  communication  with  the  rest  of 
the  cavity.  In  cases  of  this  kind,  the  different 
physical  signs  are  regulated  by  the  same  laws, 
as  those  already  referred  to,  in  the  precise 
situation  of  the  effusion.  Circumscribed  dila- 
tation may  become  distinctly’’  manifest ; we  do 
not  happen  to  have  observed  depression  as  a 
result  of  absorption  under  these  circumstances, 
but  nothing  appears  likely  to  prevent  the  pos- 
sibility of  its  occurrence  L These  cases  have 
been  pointed  out,  as  more  prone  than  those  in 
which  effusion  is  general,  to  terminate  in  de- 
struction of  the  costal  or  pulmonary  pleura, 
and  discharge  of  the  fluid  through  the  bronchi 
or  into  the  cellular  membrane.  These  effu- 
sions may  be  unilocular,  bi/ocidar,  or  mu/lilocu- 
lar, — terms  which  explain  themselves.  Bilo- 
cular and  multilocular  effusion  arises,  when 
one  or  more  portions  of  lung  are  firmly  at- 
tached to  the  wall  of  the  chest ; the  inter- 
spaces being  filled  with  fluid. 

Numerous  modifications  of  the  physical  signs 
arise  in  consequence  of  such  adhesions  ; the 
precise  characters  of  those  signs  in  each  case 
varying  with  the  number,  form,  and  mode  of  at- 
tachment of  the  adhering  tissues.  The  general 
character  of  the  modifications  thus  induced  is, 
that  wherever  an  adhesion  exists,  the  respira- 
tory murmurs  are  heard  with  a strong  blowing 

1 Dr.  Williams  mentions,  that  in  eases  of  this  kind  he 
has  found  a partial  contraction  ; but  the  space  once  oc- 
cupied by  the  effusion  was  chiefly  filled  either  with  air 
or  with  a semi-solid  curdy  matter.  Lectures,  p.  96. 


quality,  (often  sufficiently  marked  to  suggest 
the  idea  of  hepatization,)  and  strong  circum- 
scribed bronchophony  exists  within  the  same 
limits  : in  other  words,  the  signs  of  condensa- 
tion are  present.  The  signs  derived  from 
yielding  of  the  thoracic  parietes,  and  from 
detrusion  of  the  viscera,  are,  in  such  cases, 
the  main  safeguards  against  errors  of  dia- 
gnosis. 

The  different  loculi  of  a pleuritic  effusion 
of  this  kind  may  each  constitute  a perfectly 
shut  sac,  or  they  may  communicate  with  each 
other : were  the  distinction  of  these  cases 
practicable  during  life,  it  might  become  really 
valuable,  as  the  operation  of  paracentesis 
would  be  inapplicable  where  there  were  seve- 
ral loculi  independent  of  each  other. 

Fig.  235. 


Fig.  235,  after  Williams,  represents  a remarkable 
form  of  multilocular  effusion. 

We  have  now  described,  with  as  much 
closeness  as  appears  necessary  in  a surgical 
w'ork,  the  states  preceding  and  following  em- 
pyema; the  physical  signs  of  this  state  have 
also  been  enumerated, — we  proceed  to  a rapid 
survey  of  its  symptoms. 

Symptoms. — Patients  with  empyema  very 
rarely  suffer  from  local  pain  ; and  if,  as  is 
sometimes  the  fact,  this  be  severe,  it  may  be 
pronounced  to  depend  upon  recrudescence  of 
inflammation  in  some  portion  of  the  pleural 
surface.  Dyspnoea  is  almost  always  present, 
but  varies  in  amount,  as  in  the  acute  malady  ; 
the  voice  is  weak  and  unsteady  ; cough  is 
commonly  present.  There  may  be  expectora- 
tion, or  there  may  not : if  there  be,  it  an- 
nounces either  the  existence  of  some  conco- 
mitant affection  of  the  lungs,  and  then  pos- 
sesses the  characters  observed  in  that  affec- 
tion ; or  it  results  from  the  escape  of  the  con- 
tents of  the  pleura  through  the  bronchi.  This 
pleuritic  evacuation  may  take  place  suddenly 
or  gradually  : when  effected  suddenly,  there 
can  be  little  doubt  of  the  nature  of  the  case, — 
the  patient  vomits,  rather  than  expectorates, 
an  immense  quantity  of  fetid  matter,  and  a 
decrease  in  the  dimensions  of  the  affected  side 
very  rapidly  ensues.  Where  the  discharge  is 
gradually  accomplished,  some  difficulty  may 
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arise  in  determining  its  source.  The  super- 
vention of  pneumothorax  will,  in  many  cases, 
assist  the  careful  observer  under  these  cir- 
cumstances. The  position  of  the  opening  in 
the  lung,  its  size,  the  state  of  the  adjoining 
tissues,  the  degree  of  fluidity  of  the  effusion, 
are  the  chief  circumstances  influencing  the 
celerity  of  evacuation. 

The  decumbiture  of  patients  with  empyema 
varies,  as  a general  rule,  with  the  duration  of 
the  disease.  For  a time,  such  persons,  almost 
without  exception,  lie  on  the  affected  side,  or 
on  its  outer  and  posterior  edge, — that  is,  on 
the  back  and  side  conjointly,  with  the  head 
bent  towards  the  shoulder  of  the  affected 
side  : in  this  manner,  the  viscera  are  best  pro- 
tected from  the  pressure  of  the  accumulated 
fluid.  Richerand,  it  is  true,  maintained  that 
the  power  of  resistance  possessed  by  the 
mediastinum  was  sufficient  to  counteract  any 
such  pressure,  and  that  the  true  object  of  the 
patients  in  avoiding  decumbiture  on  the  sound 
side  was  to  afford  all  possible  facility  for  its 
expansion.  The  very  imperfect  experiments 
upon  which  this  opinion  rests,  are  altogether 
inconclusive ; and,  as  the  details  already  given 
show,  percussion  proves  the  occurrence  of  de- 
trusion,  and  consequently  the  reality  of  exten- 
sibility, of  the  mediastinum.  The  more  chronic 
the  case,  and  hence  the  better  habituated  to 
partial  displacement  and  unnatural  pressure  the 
parts  become,  the  more  easily  (unless  the  seve- 
rity of  the  disease  actually  increase  with  its 
duration)  is  decumbiture  on  the  back,  or  even 
on  the  sound  side,  borne.  Persons  with  chronic 
effusion,  assuming  the  latter  posture,  ran  very 
serious  risk,  before  the  discovery  of  percus- 
sion and  auscultation,  of  having  their  chests 
punctured  on  the  wrong  side, — a misadven- 
ture which  has,  indeed,  as  also  in  cases  of 
pneumothorax,  (see  Emphysema,  p.  79,) 
more  than  once  actually  occurred.  When 
dyspnoea  is  intense,  orthopnoea  is  not  uncom- 
monly observed  ; and  the  patient  assumes 
those  positions — with  the  face  hanging  over 
the  side  of  the  bed,  the  trunk  bent  forwards, 
&c. — characteristic  of  that  deplorable  species 
of  suffering. 

Detrusion  of  the  heart  does  not  necessarily 
induce  any  change  in  the  sounds  produced  in 
that  organ,  or  in  the  movement  of  the  blood 
through  its  orifices.  Larrey,  however,  relates 
a ease,  in  which  extreme  feebleness  of  the 
pulse  in  the  large  arteries  co-existed  with 
such  displacement.  Whether  the  tendency 
to  fainting,  which  sometimes  increases  the 
sufferings  of  patients  with  empyema,  may  in 
any  measure  depend  upon  the  altered  position 
of  the  heart,  we  are  unprepared  to  say. 

CEdema  of  the  integuments  of  the  affected 
half  of  the  thorax,  sometimes  involving  the 
entire  side  of  the  body,  commonly  attends 
advanced  empyema : the  face,  too,  is  puffy, 
and  has  a semi-transparent  aspect — the  lips 
are  tumid  and  livid  coloured. 

It  is  asserted  by  some  writers,  that  the 
sound  lung  is  peculiarly  prone  to  contract 
inflammation  of  an  uncontrollable  character. 


Now  that  inflammation,  once  excited,  is  likely 
to  prove  more  destructive  in  that  organ,  than 
if  its  fellow  were  healthy,  is  almost  a truism  ; 
but  the  notion  of  its  greater  liability  to  such 
disease,  is  one  which  we  do  not  believe  to  be 
established  by  observation.  The  only  change 
we  have  ourselves  observed  with  any  undue 
share  of  frequency  under  these  circumstances 
in  the  healthy  organ,  is  hypertrophy  of  its 
substance ; a change  which  can  hardly  be 
viewed  in  the  light  of  disease,  as  it  is  not  only 
compatible  with  the  free  exercise  of  function, 
but  enables  the  organ  to  perform  more  than 
its  natural  share  of  duty. 

The  constitutional  effects  of  empyema  vary 
in  their  degree  of  severity,  but  follow  the 
type  of  those  induced  by  organic  disease. 
The  pulse  is  commonly  accelerated,  and  the 
skin  hot  ; and  this  febrile  state  early  assumes 
the  hectic  character.  The  fever  attending 
empyema  may,  it  has  been  said,  be  distin- 
guished from  that  of  phthisis  by  the  diminish- 
ed rapidity  of  the  pulse  after  sleep,  and  by 
the  absence  of  flush  over  the  malar  bones. 
Deficient  oxygenation  of  the  blood  is  probably 
the  remote  cause  of  the  emaciation  attending 
the  malady  : anorexia,  irregularity  of  the 
bowels  and  of  the  cutaneous  functions,  com- 
bine with  total  insomnia,  or  disturbed  sleep, 
to  wear  out  the  patient. 

Terminations. — Empyema  left  to  itself,  or 
inertly  treated,  almost  invariably  terminates 
fatally,  destroying  the  patient  by  gradual  in- 
terruption of  the  conservative  functions,  and 
immediately  by  a sort  of  slow  asphyxia.  For- 
tunate examples  of  natural  cure  do,  however, 
occur — the  result  either  of  absorption  or  of 
evacuation  of  the  fluid  through  the  lungs  or 
thoracic  parietes.  The  frequency  of  natural 
cure  arising  through  absorption  has  plainly 
been  exaggerated.  The  tales  of  rapidly  ab- 
sorbed empyemata,  reported  by  authors  at  a 
period  when  the  diagnosis  of  the  disease  was 
almost  or  perfectly  impossible,  deserve  no 
credence  ; and  in  numbers  of  more  recently 
related  examples  of  absorbed  empyema,  the 
affection  never  merited  this  name, — inasmuch 
as  the  effusion  presented  nothing  of  the  chro- 
nic character  essential  to  the  constitution  of 
the  disease.  In  the  practice  of  those  who 
apply  the  term  to  acute  effusion  at  its  early 
stage,  the  absorption  of  empyema  must  be  an 
almost  daily  occurrence  ; but  such  use  of  the 
word  cannot  be  indulged  in  without  confound- 
ing states  essentially  and  widely  different. 

It  is  a matter  of  very  common  belief,  that 
the  existence  of  hectic  form  proves  that  the 
pleuritic  fluid  is  purulent : this  is  decidedly 
an  error ; we  have  repeatedly  observed  cases  of 
the  kind  in  which  the  contents  of  the  pleura 
were  discovered  after  death  to  be  purely 
sero-albuminous. 

Instances  of  recovery  in  consequence  of 
spontaneous  evacuation  of  the  fluid  through  a 
parietal  opening,  are  on  record  in  consider- 
able number;  and  w'e  have,  as  most  prac- 
titioners, witnessed  examples  of  such  mode  of 
cure.  When  the  fluid  escapes  through  the 
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bronchi,  recovery  may  also  ensue  ; but  an  ex- 
asperation of  the  symptoms  is  the  more  com- 
mon result ; death  has  even  sometimes  fol- 
lowed from  the  inability  of  the  patient  to 
expectorate  the  matter  poured  through  the 
lung.  His  efforts  to  discharge  the  fluid  by 
expectoration,  have  sometimes  been  aided  by 
the  formation  of  an  opening  in  the  parietes, 
either  naturally  or  artificially,  and  the  case 
eventually  terminated  either  in  death  or  in 
recovery.  Perforations  of  the  bronchi,  and  of 
the  thoracic  paries,  have  sometimes  occurred 
almost  simultaneously.  When  the  matter 
escapes  naturally  through  the  walls  of  the 
chest,  the  openings  are  either  single  or  nume- 
rous, and  in  the  latter  case  established  simul- 
taneously or  successively  : Duncan’s  case,  re- 
ferred to  in  the  article  Emphysema  (p.  80), 
as  also  that  related  by  Betty  (loc.  citand.), 
furnish  good  illustrations  of  discharge  by 
several  outlets.  The  openings  may  close 
early  or  remain  fistulous,  with  or  without 
abundant  discharge. 

Prognosis. — It  would  follow  from  these  con- 
siderations, that  the  prognosis  in  empyema  is 
extremely  unfavourable  ; but  the  mortality 
caused  by  the  disease  is  fortunately  capable  of 
beingdiminished  by  medical  and  surgical  means. 
It  is  most  important  that  the  practitioner  bear 
in  mind,  that  in  estimating  the  probable  dura- 
tion of  life  in  any  given  case,  the  existence  of 
phthisis,  and,  above  all,  the  amount  to  which 
the  various  functions  have  suffered,  are  less 
deceptive  guides  than  the  extent,  character,  or 
duration  of  the  effusion.  And  even  under  ap- 
parently the  most  discouraging  circumstances, 
hope  need  not  be  immediately  and  altogether 
banished.  Not  a very  few  cases  have  been  ob- 
served, where  the  occurrence  of  empyema 
and  pneumothorax  from  tuberculous  destruc- 
tion of  the  lung,  with  perforation  of  the 
pleura,  has  certainly  not  hastened,  and  appa- 
rently even  averted  for  a time,  the  fatal  issue 
of  the  primary  disease.  ' Drs.  Houghton, 
Stokes,  and  Barlow,  have  narrated  cases  illus- 
trating this  fact l. 

Etiology. — The  presumed  causes  of  pleurisy 
may  be  found  in  purely  medical  works ; those 
of  empyema  only  need  engage  our  attention 
in  this  place.  It  has  already  been  stated,  that 
the  existence  of  pulmonary  tubercles  appears 
to  have  the  strongest  influence  upon  the  con- 
version of  acute  into  chronic  pleurisy  with 
empyema.  Other  deteriorated  states  of  con- 
stitution probably  act  in  the  same  direction, 
though  not  to  an  equal  extent.  And  it  is  re- 
markable, that  a variety  of  conditions,  under 
which  the  secretion  of  pus  takes  place  ah  initio, 
partake,  all  of  them,  more  or  less,  of  the  cha- 
racters of  constitutional  malady,  or  are  pre- 
ceded by  such  malady, — for  example,  the  pas- 
sage of  foreign  matter  into  the  pleura  from 
gangrenous,  tuberculous,  or  suppurative  de- 
struction of  the  lung, — from  a purulent  collec- 
tion in  the  liver  or  thoracic  parietes, — as  an 

1 Vide  British  and  Foreign  Medical  Review,  vol.ix. 
p.  394;  April,  1840. 


occasional  result  of  capital  operations  when 
the  purulent  diathesis  is  established,  or  as  an 
epiphenomenon  of  the  puerperal  state 

In  military  practice, circumscribed  empyema 
is  frequently  observed,  as  a consequence  of 
the  lodgement  of  foreign  bodies  (balls,  pieces 
of  cloth,  clots  of  blood,  &c.)  in  the  chest. 
These  extraneous  matters  first  become  sur- 
rounded with  a pseudo-membranous  cyst,  and 
this,  secondarily,  the  seat  of  sero-purulent 
secretion.  Empyema  sometimes  follows  frac- 
ture of  the  ribs. 

Empyema  appears  to  be  more  common  in 
males  than  females  : of  twenty  cases  collected 
by  Heyfelder,  nineteen  referred  to  men,  one 
only  to  an  individual  of  the  other  sex.  Pleu- 
risy is  also  more  common  in  the  male  sex,  but 
not  by  any  means  to  the  extent  here  disclosed 
in  respect  of  empyema  : it  would  follow  then, 
that  pleurisy  has  a greater  tendency  to  dege- 
nerate into  empyema  in  the  male  than  in  the 
female, — a result  the  less  to  have  been  anti- 
cipated, because  tuberculous  disease  is  more 
common  in  the  latter  sex. 

Complications. — The  most  common  compli- 
cations of  acute  effusion  are  pneumonia  and 
pericarditis.  The  former  is  a very  frequent 
attendant  on  the  disease,  but  not,  as  has  been 
maintained  — clearly  on  the  evidence  of  a 
limited  number  of  cases  — a necessary  co- 
existence ; pericarditis  is  of  much  less  com- 
mon occurrence.  Of  the  frequent  presence 
of  tubercle  in  the  chronic  stages  of  either 
disease,  it  is  unnecessary  to  repeat  the  state- 
ment. 

Diagnosis. — The  affections  which  are  most 
likely  to  be  confounded  with  chronic  pleuritic 
effusion,  are  tubercular,  pneumonic,  or  cancer- 
ous accumulation  in  the  chest,  and  enlarge- 
ment of  the  liver  and  spleen. 

Tubercular  accumulation. — The  ordinary  seat 
of  tubercular  solidification,  and  consequently  of 
its  signs,  at  the  upper  part  of  the  lung,  will  pre- 
vent error  as  to  the  nature  of  the  case,  while 
a portion  only  of  the  organ  is  diseased.  When 
the  whole  organ  is  affected  sufficiently  to  cause 
signs  of  solidification  at  the  base,  the  evidences 
of  excavation  (unless  in  cases  of  acute  phthi- 
sis) will  almost  invariably  exist  at  the  summit. 
The  progress  of  signs  depending  upon  accu- 
mulation is  in  phthisis  from  above  down- 
wards— in  empyema  from  below  upwards. 
The  dull  sound  produced  by  tubercle  is  never 
so  marked,  nor  is  the  resistance  felt  by  the  per- 
cussing fingers  so  great,  as  that  caused  by  liquid 
effusion.  The  rhonchi,  and  the  phenomena  of 
voice  and  cough,  will  always  distinguish  the 
cases  ; besides,  the  form  of  the  affected  side, 
which  in  tuberculous  subjects  is  contracted  at 
the  summit  in  its  antero-posterior  diameter, — 
while  in  effusion,  this  measurement,  if  not 
augmented,  is  at  least  not  less  than  in  the 
natural  state,— will  afford  an  excellent  ground 

1 Cruvcilhier  asserts,  that  puerperal  pleurisy  is 
scarcely  less  common  at  the  Maternite  than  puerperal 
peritonitis.  Bulletin  <le  l’Acad.  Rov.  de  Med.  t.  i. 
p.  104.  1838. 
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of  distinction.  The  history  of  the  case,  and 
the  marked  peculiarities  of  the  heteromorphism 
of  the  side,  are  sufficiently  characteristic  of  the 
dulness  attending  absorption  with  retraction. 
For  the  complete  detail  of  the  signs  by  which 
the  two  maladies  may  be  distinguished  at  all 
their  periods,  we  must  refer  the  reader  to 
treatises  on  phthisis. 

Pneumonic  solidification. — When  pneumonia 
is  of  the  typhoid  type,  particularly  described 
by  Drs.  Stokes  and  Hudson,  the  sudden  esta- 
blishment of  extensive  dulness  might  lead  the 
observer  to  confound  the  case  with  one  of 
effusion,  in  which  the  fluid  had  not  yet  accu- 
mulated sufficiently  to  cause  signs  of  displace- 
ment. The  phenomena  of  voice,  and  the 
crepitant  rhonchus  existing  more  or  less 
abundantly  in  the  former,  and  absent  in  the 
latter,  will  distinguish  the  cases.  In  hepatiza- 
tion, too,  blowing  respiration  is  a constant 
attendant,  and  would  be  heard  over  the  entire 
chest,  were  the  lung  implicated  to  the  extent 
supposed.  Now  blowing  respiration  is  com- 
paratively an  uncommon  attendant  on  pleu- 
ritic effusion  ; and  never,  so  far  as  our  expe- 
rience goes,  acquires  the  intensity  of  the 
blowing  murmurs  of  hepatization  : it  appears 
distant  and  subdued,  and  is,  besides,  heard 
over  a very  limited  extent  of  surface  *. 

Cancerous  solidification. — Those  cases  of 
cancerous  accumulation  are  capable  of  being 
confounded  with  pleuritic  effusion,  in  which 
the  lung  is  compressed  against  the  spine,  and 
the  greater  part  of  the  affected  side  filled  with 
solid  matter.  There  are  a number  of  phy- 
sical signs  (in  addition  to  the  local  and  gene- 
ral symptoms,  which  may  be,  more  or  less, 
accurately  similar)  common  to  cancerous  and 
fluid  collections.  Such  are,  deficient  mobility 
of  the  affected  side,  perfect  dulness,  propor- 
tional in  extent  to  that  of  the  disease,  absence 
of  respiratory  murmurs  and  of  vocal  resonance, 
deficiency  of  phonic  and  tussive  vibration,  and 
decumbiture  on  the  affected  side.  There  are, 
on  the  other  hand,  certain  signs,  more  or  less 
invariably  attending  intra-thoracic  cancer, 
whereby  the  diagnosis  of  the  disease  may  be 
established.  The  jugular,  axillary,  and  superior 
epigastric  veins  are  enlarged  ; the  sounds  of  the 
heart  are  more  distinctly  transmitted  than  in 
the  case  of  liquid  accumulation;  pulsation  has 
sometimes  been  detected  (Stokes),  arising 
either  in  the  adventitious  product  itself,  or 
transmitted  by  it  from  the  large  vessels ; there 
are  sometimes  blowing  respiration  and  bron- 
chophony, diffused  over  too  wide  a space  to  be 
supposed  the  result  of  partial  adhesion  of  the 
lung  co-existing  with  liquid  effusion  ; dyspha- 
gia is  commonly  observed,  and  there  may  be 
cancerous  growths  in  the  liver  and  elsewhere. 
It  seems  almost  certain,  that  the  sign  of  peri- 
pheric fluctuation  must  be  wanting  even  when 
the  cancerous  matter  is  of  the  most  diffluent 

1 We  do  not  here  allude  to  the  blowing  respiration 
arising  from  adhesion  of  a portion  of  lung  to  the  walls 
of  the  chest ; though  we  may  mention,  that  in  this 
case  also  the  intensity  of  the  phenomenon  is  rarely,  if 
ever,  that  observed  in  pneumonia. 


encephaloid  kind,  but  we  have  not  yet  had 
an  opportunity  of  experimentally  ascertaining 
this. 

Cases  of  cancerous  accumulation  are  of  two 
kinds,  in  respect  of  the  physical  effects  of  the 
morbid  growth  on  the  walls  of  the  chest  and 
adjacent  viscera;  they  are  unattended  or  at- 
tended with  signs  of  displacement.  When  the 
case  is  of  the  first  kind,  the  amount  of  dulness 
and  of  absence  of  the  respiratory  murmurs  are 
such  as  in  empyema  would  be  attended  with 
bulging  of  the  intercostal  spaces,  detrusion  of 
the  viscera,  &c.  ; hence  the  want  of  harmony 
between  the  results  of  inspection,  auscultation, 
and  percussion,  renders  these  cases  easier  of 
diagnosis  than  those  in  which  phenomena  of 
displacement  exist.  In  a patient  observed  by 
Dr.  Stokes,  this  peculiar  state  of  things  was 
w'ell  marked.  When  the  case  is  of  the  second 
kind,  the  points  previously  enumerated  are  all 
we  have  to  trust  to.  As  some  writers  appear, 
at  least  by  implication,  to  doubt  the  existence 
of  such  cases,  it  may  be  well  to  observe,  that 
we  saw  a very  remarkable  instance  of  the 
kind  in  a young  male  subject  under  the  care 
of  M.  Louis,  at  La  Pitie,  in  the  winter  of 
1834-5.  The  affected  side  (the  right)  was 
enormously  distended,  smooth,  white,  glisten- 
ing ; the  integuments  cedematous  ; the  liver 
detruded  into  the  right  iliac  fossa,  and  the 
heart’s  pulsations  felt  outside  the  left  nipple. 
On  the  death  of  the  subject,  the  tumour  was 
found  to  be  of  the  encephaloid  species  of 
cancer,  and  larger  than  the  head  of  an  adult. 

j Enlargement  of  the  Liver. — The  dilatation 
of  the  side  and  dull  sound  caused  by  enlarge- 
ment of  this  organ,  may,  according  to  Dr. 
Stokes,  be  distinguished  from  those  produced 
by  empyema  by  the  following  characters  : — 
“ 1st,  the  absence  of  intercostal  paralysis  or 
protrusion.  2nd,  the  clearness,  on  percussion, 
of  the  upper  and  middle  portions  of  the  chest. 
3d,  the  loudness  of  respiration  in  the  postcro- 
inferior  portion,  which  is  much  greater  than 
could  be  anticipated  from  the  amount  of  dul- 
ness. 4th,  the  absence  of  lateral  displace- 
ment of  the  heart,  and  the  existence,  in  many 
cases  at  least,  of  the  vertical  displacement  up- 
wards. This  is  principally  seen  when  the  left 
lobe  of  the  liver  is  engaged.  5th,  the  fact  of 
the  interlobular  fissure  being  parallel  with  the 
mesian  line  ; for  in  displacement  of  the  liver, 
the  pressure  being  exercised  on  the  right  lobe, 
the  interlobular  fissure  is  directed  towards  the 
left  side,  and  forms  a considerable  angle  with 
the  mesian  line.  6th,  we  find  in  cases  of 
hepatic  tumour  without  pleuritis,  that  the  dul- 
ness of  the  postero-inferior  portion  of  the  side 
disappears  on  the  patient  taking  a deep  in- 
spiration, returns  upon  expiration,  and  remains 
fixed  during  ordinary  breathing.  I have  never 
witnessed  this  phenomenon  in  any  case  of 
empyema.  I believe,  however,  that  the  test 
is  not  applicable,  when  the  lower  portion  of 
the  pleura  has  been  obliterated  by  adhesions1.” 
The  first  proposition  requires  to  be  somewhat 

1 Op.  citaml.  p.  514. 
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modified;  for  vve  have  observed  cases  of  en- 
largement of  the  liver,  wherein  the  super- 
jacent intercostal  spaces  were  manifestly  more 
prominent  than  those  of  the  other  side.  The 
greatest  difficulty  in  establishing  a diagnosis 
arises  when  the  liver  has  been,  previously  to 
the  setting  in  of  enlargement,  or  during  a very 
early  stage  of  that  process,  confined  in  situ 
inferiorly  by  adhesions,  so  that  the  augmenta- 
tion of  size  principally  affects  the  superior 
limits  of  the  organ.  The  history  of  the  case 
must  here  be  our  main  safeguard  against  error, 
particularly  if  false  membranes,  as  is  not  un- 
common in  such  cases,  have  been  thrown  out 
in  quantity  about  the  base  of  the  lung. 

Enlargement  of  the  Spleen. — The  spleen  is 
sometimes  found  sufficiently  enlarged  to  in- 
crease visibly,  and  under  mensuration,  the 
dimensions  of  the  corresponding  side.  Now 
enlargement  of  this  organ,  in  the  great  majority 
of  cases,  arises  in  connexion  with  continued  or 
intermittent  fever:  an  inquiry  into  the  circum- 
stances attending  the  increased  dimensions  of 
the  side,  will  therefore  lead  to  a just  apprecia- 
tion of  the  cause  of  such  change.  The  form 
of  the  part  emitting  a dull  sound  on  percus- 
sion will  further  localize  the  enlargement  in 
the  spleen  ; and  the  condition  of  the  respira- 
tory murmurs,  posteriorly  especially,  proves 
the  freedom  of  the  pleura  from  effusion. 
When  the  two  sources  of  enlargement  co- 
exist, it  might  be  difficult  to  assign  to  each 
its  precise  limits;  but  pleuritic  effusion  of  any 
extent  is  one  of  the  rarest  concomitants  of 
continued  fever  : and  out  of  a large  number 
of  cases  of  enlargement  of  the  spleen,  conse- 
quent upon  intermittent  fever,  we  do  not  re- 
member to  have  seen  one  attended  with  fluid 
accumulation  in  the  pleura : the  difficulty  will 
therefore  rarely  arise  in  practice. 

The  distinction  of  an  external  abscess  com- 
municating with  the  pleura  from  a mere  parie- 
tal collection  of  pus,  is  to  be  established  by 
the  history  of  the  case,  and  the  presence  of 
the  physical  signs  of  empyema.  The  source 
of  an  abscess  resulting  from  perforation  of  the 
costal  pleura  may  sometimes  be  ascertained, 
as  long  since  observed  by  Foubert  *,  and  sub- 
sequently by  others,  from  its  increasing  in 
size  during  expiration,  and  falling  to  its  pre- 
vious dimensions  during  inspiration.  In  a 
case  observed  by  Dr.  Stokes,  where  parietal 
abscess  co-existed,  but  did  not  communicate, 
with  an  empyema,  this  alternate  change  of 
size  did  not  exist.  This  was  of  course  to  be 
expected  ; but  it  may  be  doubted  whether 
elevation  and  depression  will  attend  cases  of 
communicating  abscess  with  sufficient  inva- 
riableness to  form  a perfectly  trustworthy 
ground  of  diagnosis  between  the  two  species 
of  case. 

Treatment. — There  are  three  objects  to  be 
kept  steadily  in  view  in  conducting  the  medi- 
cal treatment  of  empyema : 1 . The  prevention 
or  controlling  of  febrile  action.  2.  The  pro- 


1 Memoires  de  l’Acndemie  Roy  ale  de  Chirurgie, 
t.  i.  p.  717. 
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motion  of  absorption.  3.  The  support  of  the 
general  health. 

1.  If  the  antiphlogistic  plan  have  not  been 
put  in  force  with  sufficient  energy  during  the 
acute  stage  (for  the  treatment  of  which  some 
medical  treatise  may  be  consulted) ; if  febrile 
action,  accompanied  or  not  with  local  pain, 
exist  in  a subject  labouring  under  chronic 
pleurisy  ; and  if  the  constitutional  powers  ap- 
pear not  to  be  seriously  depressed,  general 
bleeding,  to  a limited  extent,  may  cautiously 
be  had  recourse  to.  But  it  is  easy  to  do  mis- 
chief by  venesection  ; even  under  the  circum- 
stances supposed,  an  amount  of  depression 
will  occasionally  follow  very  moderate  loss  of 
blood  from  a vein,  which  may  not  easily  be 
recovered  from.  We  have  known  the  in- 
creased power  of  absorption  acquired  by  the 
veins,  when  comparatively  empty,  urged  as  a 
motive  for  the  performance  of  occasional 
bloodletting,  unless  debility  had  made  ad- 
vanced progress  : but  such  notion  savours 
much  more  of  the  pursuit  of  experimental 
physiology  than  of  clinical  medicine,  and  we 
notice  it  merely  to  guard  the  student  against 
its  adoption. 

The  occasional  application  of  a few  leeches 
or  cupping-glasses,  is,  however,  not  liable  to 
the  objection  attaching  to  general  depletion  ; 
on  the  contrary,  this  is  a most  important  part 
of  the  treatment.  Six  or  eight  leeches  may 
be  applied  to  the  affected  side,  and  the  appli- 
cation repeated  two  or  three  times  a week 
for  say  a fortnight, — and  this  even  in  cases 
where  febrile  action  and  local  pain  are  almost 
or  totally  absent,  provided  the  effusion  be  not 
of  old  standing,  in  which  case  we  have  not 
found  much  gained  by  leeching.  At  the  end 
of  this  period,  should  the  physical  signs  mani- 
fest no  reduction  in  the  amount  of  eff  usion,  it 
is  decidedly  unjustifiable  to  carry  local  deple- 
tion further.  The  antiphlogistic  regimen  must 
be  enforced  during  this  period. 

The  exhibition  of  calomel  and  opium,  until 
very  slight  soreness  of  the  gums  be  induced, 
at  the  same  time  that  local  abstraction  of 
blood  is  carried  on,  is  a practice  recommend- 
ed by  very  eminent  observers,  and  one  in  the 
efficacy  of  which  we  have  ourselves  very 
considerable  faith.  Even  when  this  combina- 
tion fails  to  act  as  an  excitant  of  absorption, 
feverish  action  is  controlled  under  its  use,  and 
the  general  condition  of  the  patient  propor- 
tionally improved.  But  we  are  disposed  to 
agree,  with  Professor  Williams,  in  his  belief 
that  little  benefit  follows  the  use  of  mercury 
in  the  late  and  asthenic  stages  of  simple  pleu- 
risy (provided  by  these  be  understood  the 
really  advanced  stages  of  the  disease,  when  it 
has  become  decidedly  chronic),  and  that  the 
constitutional  action  of  mercury  is  actually 
injurious  when  the  effusion  is  of  purulent 
character. 

2.  Should  the  disease  not  yield  to  these 
measures,  the  promotion  of  absorption  is  to  be 
further  attempted  by  the  use  of  medicines 
acting  upon  the  secretions,  or  the  use  of  such 
medicines  may  be  commenced  while  the  fore- 
going plan  is  pursued. 
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Laennec  had  considerable  confidence  in 
diuretics,  when  given  in  large  doses,  more 
especially  in  the  acetate  and  nitrate  of  pot- 
ass. We  have  both  ourselves  prescribed  and 
seen  the  former  salt  used  by  others,  to  a large 
extent,  in  cases  of  chronic  pleurisy,  but,  we 
must  confess,  without  being  able  to  trace  any 
obvious  diminution  in  the  effusion  to  its  in- 
fluence. Nitre  is  probably  more  efficacious  ; 
but  to  the  infusion  of  digitalis  was  attributable 
the  only  real  improvement,  under  the  use  of 
medicines  strictly  belonging  to  this  class,  of 
which  we  have  satisfactorily  ascertained  the 
reality.  Digitalis  both  acts  more  efficaciously 
as  a diuretic  when  administered  in  infusion, 
and  appears  less  prone  to  produce  those  toxic 
effects  which  occasionally  result  from  its  accu- 
mulative action. 

Infusions  of  juniper  or  pyrola  umbellataare 
recommended  by  Dr.  Stokes.  But  in  this 
stage  the  remedy  on  which  this  physician 
places  most  reliance  is  “ iodine,  employed 
internally  and  externally  ; a pint  of  Lugol’s 
mineral  water  may  be  taken  during  the  day  ; 
and  from  two  drachms  to  half  an  ounce  of  the 
ointment  rubbed  daily  over  the  side.”  The 
effect  of  this  medicine  is  sometimes  extraor- 
dinarily rapid,  even  when  it  does  not,  as  is 
usual,  act  as  a diuretic  ; nor  can  any  case,  in 
which  it  has  not  been  tried,  be  considered 
beyond  the  reach  of  control  by  medicinal 
means.  The  iodide  of  iron  is  prescribed  by 
Dr.  Williams,  when  the  case  is  marked  by 
asthenia ; and  a more  excellent  combination 
cannot  be  employed.  In  order  to  keep  this 
salt  in  a perfectly  neutral  state,  which  is  essen- 
tial to  prevent  its  disagreeing  with  the  sto- 
mach, it  should  be  preserved  in  solution,  with 
a coil  of  iron  wire  reaching  from  the  bottom 
to  the  top  of  the  bottle,  as  suggested  by  Mr. 
Squire.  When  filtered  for  use,  the  solution 
is  perfectly  transparent,  has  a very  agreeable 
chalybeate  taste,  and  commonly  agrees  better 
with  the  stomach  than  any  other  ioduretted 
preparation.  Should  it  excite  any  irritation, 
this  may  be  prevented  by  recommending  the 
patient  to  swallow  a small  piece  of  bread  after 
each  dose.  A quantity  of  the  solution  equal 
to  two  or  three  grains  of  the  salt  may  be 
given  three  or  four  times  in  the  twenty-four 
hours. 

The  sustained  use  of  purgatives  is  perhaps 
deserving  of  trial,  if  diuretics  fail ; but  their 
action,  being  of  a more  depressing  kind,  re- 
quires to  be  carefully  watched.  They  should 
be  very  cautiously  exhibited  when  the  lungs 
are  tuberculous,  either  because  the  intestinal 
tunics  already  contain  tubercle,  which  may 
thereby  be  more  speedily  brought  into  the 
stage  of  softening,  and  induce  ulcerative  de- 
struction, with  its  consequences,  of  the  mucous 
tunic  ; or  because  the  irritation  of  the  bowel 
in  a subject  already  phthisical  accelerates  the 
deposition  of  tubercle  there.  We  have  seen 
at  least  one  case  in  which  uncontrollable  diar- 
rhoea, brought  into  existence  under  such  cir- 
cumstances, evidently  hastened  the  patient’s 
dissolution.  On  the  other  hand,  dyspnoea, 


which  has  resisted  all  endeavours  for  its 
relief,  may  occasionally  be  removed  or  ma- 
terially relieved,  and  this  almost  instanta- 
neously, by  an  active  hydragogue.  We  have 
observed  this  from  the  exhibition  of  elaterium, 
even  where  no  manifest  change  in  the  thoracic 
physical  signs  followed. 

Diaphoretics  may  be  exhibited,  particularly 
if  there/  be  occasional  febrile  action  ; but  in 
neither  these  medicines  nor  in  expectorants,  as 
promotive  of  absorption,  can  any  confidence 
be  justly  placed. 

Counter-irritation  of  the  affected  side  has 
been  employed  in  every  varietj',  from  the 
mildest  to  the  most  severe.  The  only  contra- 
indication to  the  use  of  agents  of  this  class  is 
the  presence  of  fever.  No  matter  what  pre- 
cautions be  taken,  their  very  common  ten- 
dency is  to  increase  this  where  it  exists,  and 
hence  to  promote  a condition  extremely  un- 
favourable to  the  advancement  of  absorption. 
“ First  remove  feverish  action,  and  then 
counter-irritate,”  is  a maxim  of  primary  im- 
portance. 

The  application  of  blisters  exercises  a very 
manifest  influence  on  effusions,  when  had  re- 
course to  with  the  caution  of  which  we  have 
just  stated  the  importance.  They  should  be 
repeated  frequently,  made  of  large  size,  applied 
in  different  situations,  not  kept  on  longer  than 
is  just  sufficient  to  produce  vesication,  and 
every  means  used  to  secure  rapid  healing  of 
the  blistered  surface.  Employed  in  this  way 
for  some  time — say  a fortnight — blisters  are 
often  most  signally  beneficial ; and  we  are 
the  more  anxious  to  state  emphatically  their 
utility  in  these  cases,  because  the  very  justifi- 
able incredulity  as  to  their  therapeutical  effi- 
cacy in  acute  parenchymatous  and  membranous 
inflammations,  now  arising  among  the  profes- 
sion, might  possibly  be  extended  to  their 
action  in  chronic  maladies  of  the  kind  at  pre- 
sent under  consideration. 

Should  any  objection  to  the  use  of  cantha- 
rides  exist  in  particular  cases,  the  tartar- 
emetic  ointment,  or  a Burgundy  pitch-plaster 
sprinkled  with  tartarized  antimony,  may  be 
substituted  : but  these  are  much  less  advan- 
tageous applications.  Issues,  setons,  moxas, 
and  the  actual  cautery,  have  all  had  their 
advocates  and  employers  in  the  very  advanced 
stages  of  the  disease.  The  moxa  is  probably 
the  most  advisable  of  these,  both  positively  and 
negatively,  and  may  be  had  recourse  to  when 
the  use  of  blisters  has  failed  to  affect  the  dis- 
ease. The  employment  of  the  moxa  will  be 
comparatively  most  beneficial  when  the  effu- 
sion is  of  very  long  standing,  and  attended 
probably  with  anatomical  change  in  the  bones 
and  ligaments. 

3.  When  the  disease  has  become  decidedly 
chronic,  (he  general  health  is  to  be  sustained 
by  a succulent  non-stimulant  diet  ; strong 
broths,  meats  of  easy  digestion,  jellies,  &c. 
may  be  taken  with  a degree  of  freedom  pro- 
portional to  their  observed  effects.  And  to 
this  increasingly  liberal  diet  may  be  added 
the  use  of  gentle  tonics, — such  as  tincture  of 
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humulus  combined  with  hyoscyamus  ; if  this 
be  well  borne,  something  more  active  may  be 
ventured  upon, — for  instance,  the  various  pre- 
parations of  iron,  to  one  of  which  we  have 
already  referred.  There  is  decidedly  a stage 
of  the  malady,  or  perhaps  rather  a condition 
of  the  organism  generally,  in  which,  although 
some  feverish  action  be  present,  the  patient 
will  be  benefitted  by  tonics ; a fact  of  which 
we  have  had  numerous  opportunities  of  satis- 
fying ourselves.  All  patients,  however,  will 
not  be  thus  benefitted  ; yet,  as  we  are  un- 
acquainted with  any  certain  signs  by  which 
cases  adapted  for  such  treatment  can  be  dis- 
tinguished beforehand  from  those  in  which  it 
will  inevitably  fail,  or  make  matters  worse, 
cautious  trial  of  the  plan  may  be  ventured  on 
in  every  instance — its  continuance  or  discon- 
tinuance to  be  regulated  by  the  result. 

Change  of  air  sometimes  exercises  a very 
manifest  influence  on  the  condition  of  patients 
with  empyema, — primarily,  it  would  appear, 
on  the  general  health,  and  through  this  on 
the  effusion.  The  mere  fact  of  change  almost 
seems  to  suffice ; for  there  may  be  no  positive 
superiority  in  the  new  atmosphere,  in  which 
the  improvement  occurs,  to  that  for  which  it 
has  been  exchanged. 

Surgical  Treatment. — The  modes  of  treat- 
ment now  described  sometimes  fail  altogether; 
the  effusion  either  remains  stationary  or  in- 
creases, and  evidently  must  destroy  the  patient 
in  the  end : under  these  circumstances,  a re- 
source is  still  left  in  the  operation  of  paracen- 
tesis, — a procedure  which,  no  matter  how 
divided  opinion  may  be  respecting  its  general 
feasibility,  has  assuredly  been  sufficiently  often 
either  completely  successful,  or  productive  of 
marked  improvement,  to  justify  its  being  num- 
bered among  the  valuable  gifts  of  surgery. 
This  is  a vague  estimate  of  its  utility,  it  may 
be  alleged  ; but  we  fear  such  vagueness  of 
expression  is  unavoidable.  In  truth,  there 
are  no  existing  data  from  which  precise  in- 
ferences may  be  drawn  as  to  the  success  of 
this  measure,  whether  considered  generally 
or  in  reference  to  its  performance  in  particu- 
lar states  of  the  constitution.  And  this  be- 
cause observers  have  contented  themselves 
with  merely  ascertaining  the  existence  of 
effusion  into  the  pleura  of  subjects  operated 
on,  without  inquiring  into  the  condition  of 
the  other  organs,  and,  above  all,  substantiating 
the  presence  or  absence  of  pulmonary  tuber- 
culization. How  can  a correct  general  infer- 
ence be  obtained,  when  patients  are  clubbed 
together,  who  have  simple  chronic  pleurisy, 
or  this  combined  with  carious  destruction  of 
the  ribs ; who  have  or  have  not  serious  organic 
disease  in  other  regions  of  the  body  ; whose 
lungs  are  sound,  or  the  seat  of  active  tuber- 
culous disorganization  1 ? During  the  discus- 

1  The  descriptions  given  by  certain  surgical  writers 
(M.  Begin  among  the  number)  of  the  physical  signs 
of  empyema,  tend  to  maintain  this  confusion.  Among 
these  sigus  is  enumerated  the  production  of  a sound  of 
fluctuation  by  shaking  the  patient’s  chest.  Now,  1.  If 
there  be  a proposition  established  in  auscultation,  it  is 


sion  on  the  subject  of  empyema,  which  took 
place  some  years  since  at  the  Parisian  Aca- 
demy of  Medicine,  M.  Louis  well  pointed 
out  the  importance  of  taking  the  general  con- 
dition of  the  patient  into  consideration,  when 
we  attempt  to  estimate  the  chances  of  recovery 
from  pleuritic  effusion,  either  with  or  without 
paracentesis  *.  And  if  we  admit  Laennec  to 
have  been  justified  in  advocating  the  perform- 
ance of  the  operation  in  the  case  of  tuberculous 
subjects,  because  even  in  them  it  may  be  the 
means  of  somewhat  prolonging  life,  we  must 
aver  that  the  plea  on  w'hich  he  based  this 
advocacy — that  a natural  cure  of  tuberculous 
cavities  does  sometimes  arise — was  of  rather  a 
visionary  character.  We  strongly  doubt  that 
such  cure  has  ever  arisen  in  persons  having 
superadded  empyema. 

The  quality  of  the  effusion  appears  to  influ- 
ence the  prognosis  of  the  operation;  where 
this  has  been  purulent  from  the  first,  success 
has  more  rarely  ensued  than  when  sero-albu- 
minous.  But  cases  have  terminated  favour- 
ably, wherein  the  fluid  was,  if  descriptions  of 
grosser  physical  characters  may  be  trusted  to, 
really  purulent.  In  instances  where  the  effu- 
sion consisted  of  blood,  the  operation  has  been 
attended  with  more  than  an  average  amount 
of  success  : this  is,  however,  much  less  the 
result  of  the  character  of  the  fluid,  than  of 
numerous  other  circumstances,  such  as  youth 
of  the  subject,  healthy  state  of  the  pleurae,  &c. 

In  respect  of  quantity,  the  less  abundant 
the  effusion,  it  is  said,  the  stronger  the  chances 
of  success.  Recovery  has,  nevertheless,  fol- 
lowed when  the  quantity  of  fluid  amounted 
to  several  quarts. 

Empyema  running  a chronic  course  from 
the  outset,  is,  as  we  have  seen,  generally  indi- 
cative of  tuberculous  disease  of  the  lungs,  and 
is  so  far  an  unfavourable  species  for  operation. 
Yet,  inasmuch  as  the  false  membrane  exuded 
in  such  cases  is  very  frequently  friable  and 
imperfectly  plastic,  and  the  lung  therefore 
less  firmly  compressed  and  bound  down,  than 
when  the  solid  exudation  possesses  the  oppo- 
site qualities,  one  condition  conducive  to  suc- 
cessful issue — facility  of  expansion  on  the 
part  of  the  lung — is  secured.  But  this  ele- 
ment of  success,  it  is  almost  needless  to  add, 
is  more  than  counterbalanced  by  the  constitu- 
tional state  of  the  patient. 

that  sound  is  not  thus  producible,  unless  air  co-exist 
with  liquid  in  the  pleura  (hydropneumothorax). 
2.  Hydropneumothorax,  in  ninety-nine  out  of  every 
hundred  cases,  at  least,  arises  from  perforation  of  the 
lung.  3.  In  ninety-eight  out  of  these  ninety-nine,  pro- 
bably, the  perforation  is  a consequence  of  tuberculous 
disease.  4.  Hence,  the  fact  of  the  presence  of  gas  in 
the  pleura  militates  strongly  against  the  success  of  the 
operation  ; yet  cases  in  which  such  condition  exists 
would  manifestly  be  included  by  M.  Begin  in  the 
same  category  with  those  of  simple  pleurisy. 

1 According  to  the  experience  of  M.  Louis,  pleurisy 
with  effusion  occurring  in  individuals  enjoying  perfect 
health  at  the  time  of  the  attack,  is  very  far  from 
being  the  serious  malady  it  is  commonly  imagined  to 
be.  Of  upwards  of  one  hundred  and  fifty  subjects 
seized  with  the  disease  under  these  circumstances, 
M.  Louis  did  not  lose  a single  one.  His  treatment  is 
most  simple,  and  far  from  active. 
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A notion  of  the  probable  result  of  the 
operation  may  be  had  from  the  condition  of 
the  functions  in  general ; if  the  conservative 
functions,  digestion  and  nutrition  especially, 
be  only  moderately  impaired,  the  chances  of 
the  patient’s  recovery  are  much  stronger  than 
under  the  contrary  circumstances.  The  opera- 
tion  has  been  much  more  successful  in  young 
persons  than  in  those  of  mature  years. 

The  determination  of  the  period  of  the 
disease  most  favourable  for  operating,  is  a 
point  of  very  serious  importance.  Experience 
proves,  as  might  have  been  anticipated,  that 
when  performed  at  an  advanced  period,  para- 
centesis is  rarely  successful : the  local  changes 
which  have  then  had  time  to  arise  in  the 
pleura,  pernicious  as  these  are,  are  even  less 
subversive  of  success  than  the  deep  constitu- 
tional distress  entailed  by  the  disease.  And 
yet,  to  this  period,  puncture  of  the  chest  is 
often,  we  might  almost  say  commonly,  post- 
poned ; it  can  hardly  be  matter  of  surprise, 
that  in  some  such  cases  it  has  appeared  to  do 
little  more  than  hasten  death.  There  can  be 
no  question  that  the  fitting  time  for  operation 
has  come,  when  a tendency,  insuperable  by 
medical  means,  exists  either  to  increase  or  to 
non-absorption  of  the  fluid.  The  practical 
difficulty  is  to  determine  the  precise  period 
at  which  such  tendency  may  be  considered  to 
be  developed.  On  the  one  hand,  perseverance 
in  a given  mode  of  treatment  has  sometimes 
proved  successful,  when  everything  seemed 
to  foretell  its  probable  inefficacy  ; and  on  the 
other,  valuable  time  may  be  frittered  away, 
and  the  period  at  which  paracentesis  affords 
real  chance  of  permanent  relief  but  too  easily 
suffered  to  pass  by  from  the  procrastination 
caused  by  a very  natural  anxiety  to  give  more 
gentle  measures  a full  trial.  A thorough  con- 
sideration of  the  whole  history  of  the  case,  as 
also  of  the  existing  local  and  constitutional 
states,  is  required  to  enable  the  practitioner 
to  seize  the  propitious  moment  for  surgical 
interference.  This  difficulty  is  unfortunately 
not  confined  to  the  operation  for  empyema. 

Let  us  suppose  the  operation  to  be  deter- 
mined on  ; the  next  point  of  inquiry  is  the 
manner  of  performing  it. 

As  a measure  of  precaution,  especially  if 
any  doubt  exist  as  to  the  precise  nature  of 
the  case,  a grooved  needle  may,  as  suggested 
by  the  late  Dr.  T.  Davies,  be  introduced  into 
the  pleura  : if  the  expected  fluid  appear,  the 
operation  may  be  continued  with  a trochar  or 
a bistoury.  The  trochar  is  the  more  ad vi  able 
instrument,  if  the  intention  be  to  evacuate  the 
fluid  by  degrees, — an  intention  which  we  be- 
lieve Laennec  to  have  been  right  in  commend- 
ing, when,  1.  the  patient  is  so  debilitated  as 
to  justify  an  apprehension  that  the  complete 
discharge  of  the  fluid  might  be  followed  by 
dangerous  syncope  ; 2.  when  paracentesis  is 
merely  performed  as  a palliative  in  advanced 
tuberculous  cases.  Under  ordinary  circum- 
stances, the  integuments  and  pleura  should  be 
incised  with  a bistoury. 

The  first  point  to  be  ascertained  in  select- 
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ing  the  place  for  the  performance  of  the  ope- 
ration, is  the  adherence  or  non-adherence  of 
the  lung  to  the  chest,  and,  in  the  former  case, 
the  precise  limits  of  the  adhesions.  It  is 
scarcely  necessary  to  say,  that  the  site  of 
these  must  be  carefully  eschewed.  When  the 
entire  side  is  free  from  adhesion,  the  common 
advice  of  surgical  writers  has  been,  that  the 
opening  be  made  at  the  most  dependent  point 
of  the  antero-lateral  part  of  the  chest.  But 
undiscriminating  attention  to  this  advice,  given 
with  the  sole  view  of  securing  free  egress  for 
the  pleural  fluid,  has  occasionally  led  to  per- 
foration of  the  diaphragm  and  abdominal  vis- 
cera ; even  the  kidney  has  been  extensively 
wounded  by  operators  whose  practice  is  to 
adhere  too  scrupulously  to  such  injunctions. 
Laennec  recommended  the  space  between  the 
fifth  and  sixth  ribs,  a little  in  front  of  the 
digitations  of  the  serratus  magnus  muscle,  as 
the  fittest  site  for  puncture  : ani  to  this  ad- 
vice no  objection  can  be  offered  in  respect  of 
ordinary  cases.  But  as  the  liver,  when  en- 
larged in  an  upward  direction  especially,  fre- 
quently reaches  as  high  as  the  fifth  rib,  it 
would  perhaps  be  better  on  the  right  side 
to  incise  the  fourth  intercostal  space,  unless 
the  upper  surface  of  the  liver  be  satisfactorilj 
ascertained  to  be  below  the  fifth.  The  im- 
portance of  opening  the  fifth  instead  of  the 
seventh  space,  has  been  justly  insisted  on  by 
Drs.  Townsend  and  Stokes,  who  draw  a fair 
analogical  argument  in  favour  of  high  punc- 
ture from  the  elevated  position  in  which  the 
discharge  commonly  occurs,  when  sponta- 
neous or  preceded  by  the  formation  of  abs- 
cess. Drs.  Stokes  and  Houston  have  seen  a 
case  of  the  latter  kind,  where  the  tumour 
formed  under  the  clavicle,  and  the  result  was 
favourable.  The  opening  has  sometimes  taken 
place  even  above  that  bone. 

If  the  ribs  cannot  be  clearly  distinguished 
on  account  of  the  presence  of  marked  oedema, 
some  difficulty  may  arise  in  fixing  upon  the 
spot  for  incision.  Certain  rules  have  been 
given  for  discovering  the  inferior  angle  of  the 
scapula,  and  regulating  by  the  relations  of  this 
to  certain  points  on  the  anterior  surface  the 
spot  for  incision ; but  as  these  are  very  likely 
to  prove  deceptive,  we  refrain  from  detailing 
them  '.  Steady  and  continued  pressure  with 
the  pulps  of  the  fingers  will  sometimes  enable 
the  operator  to  discover  the  edges  of  the 
bones,  in  cases  where  this  would  on  first  view 
have  appeared  altogether  impossible. 

The  place  for  operation  having  been  duly 
determined  on,  an  incision  of  about  two 
inches  in  length  is  to  be  made  through  the 
integuments,  and  the  intercostal  muscles 
carefully  divided  to  the  same  extent.  The 
cutting  instrument  should  not  be  carried  too 
close  to  the  borders  of  the  ribs,  lest  the  cor- 
responding branches  of  the  intercostal  artery 
be  wounded ; this  statement  applies  especially 
to  the  lower  border  of  the  upper  of  each  pair 
of  ribs,  along  which  the  superior,  and  of  the 

1 Vide  article  Empyeme,  Diet,  tie  Medecine, 
2emc  edition,  t.  xi.  p.  431 . 
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two  the  much  larger,  twig  runs.  The  division 
of  the  costal  pleura  itself  is  by  some  recom- 
mended to  be  performed  with  a lancet,  but 
such  caution  seems  useless.  When  the  flow 
of  matter  announces  the  pleura  to  have  been 
divided,  the  opening  in  that  membrane  should 
be  enlarged  sufficiently  to  give  free  outlet  to 
the  contained  fluid. 

If  the  operator  have  been  unfortunate 
enough  to  incise  the  pleura  over  the  site  of 
firm,  thick,  and  strongly  adherent  pseudo- 
membrane, and  in  consequence  no  fluid  ap- 
pear, the  line  of  conduct  to  be  further  pursued 
must  vary  with  the  surgeon’s  confidence  in 
the  correctness  of  his  diagnosis  in  other 
respects.  If  he  still  remain  satisfied  of  the 
presence  of  liquid  effusion,  the  attempt  to 
evacuate  this  may  be  proceeded  with  ; if  he 
be  apprehensive  of  having  altogether  erred, 
the  obvious  course  is  to  dress  the  wound,  and 
avert,  as  effectually  as  possible,  the  ill  effects 
of  the  unnecessary  suffering  to  which  the 
patient  has  submitted.  In  the  former  case, 
surgeons  have  attempted  to  tear  asunder  the 
pleural  adhesions, — a procedure  utterly  un- 
justifiable : the  only  admissible  modes  of  act- 
ing are,  to  enlarge  the  existing  opening  with 
the  bistoury,  or  to  make  a new  one.  The 
opening  may  be  enlarged,  if  the  free  border 
of  the  membranous  mass  interfering  with  the 
escape  of  the  fluid  be  ascertained  to  be  per- 
fectly close  to  the  angle  of  the  existing 
wound  ; under  other  circumstances,  a new 
incision  must  be  made.  Laennec  once  eva- 
cuated a large  quantity  of  fluid  by  a second 
puncture,  in  a ca^e  where  the  surgeon  had 
persisted  in  making  the  first  at  a certain  point, 
in  opposition  to  the  express  directions  of  that 
admirable  master  of  diagnosis. 

Two  other  methods  of  opening  the  chest 
date  so  far  back  as  the  time  of  Hippocrates. 
These  are,  1.  perforation  of  a rib;  and,  2.  the 
formation  of  an  eschar,  either  by  the  actual  or 
potential  cautery. 

1.  The  plan  of  perforating  a rib  with  a 
trephine  constructed  for  the  purpose,  wholly 
forgotten  since  Hippocrates,  has  been  recently 
restored  by  M.  Reybard.  The  object  of  this 
surgeon,  in  recurring  to  this  antiquated  prac- 
tice, was  to  ensure  a solid  support  for  a canula, 
which  he  proposed  leaving  in  the  pleura,  as  a 
sort  of  drain  for,  or,  at  least,  means  of  remov- 
ing at  will,  any  new  accumulation  which  might 
arise.  The  case  thus  treated,  already  operated 
on  in  the  ordinary  way,  terminated  favourably ; 
and  neither  caries  nor  necrosis  of  the  bone 
appear  to  have  complicated  its  progress.  From 
this  single  case  it  is,  however,  impossible  to 
draw  any  safe  inference  as  to  the  expediency 
of  the  plan  *. 

2.  Modern  surgery  repudiates  the  idea  of 
opening  the  chest  by  an  eschar  produced  with 
the  actual  cautery  ; and  we  can  imagine  no 
advantage  gained  by  substituting  caustic  po- 
tass for  the  bistoury,  while  numerous  very 
serious  objections  to  such  a procedure  mani- 

1 Gaz.  M6d.  de  Paris,  Janv.  1841. 


festly  exist.  Nevertheless,  in  cases  where  an 
external  abscess  has  formed,  and  in  these  alone, 
the  opening  in  the  skin  may,  if  the  subject  be 
excessively  timorous  and  impressed  with  a 
dread  of  cutting  instruments,  be  made  with  a 
piece  of  caustic  potass. 

Some  writers  lay  very  great  stress  upon  the 
importance  of  preventing  the  occurrence  of 
pneumothorax  ; and  there  can  be  little  ques- 
tion that  the  entry  of  air  through  the  wound 
is  a circumstance  which  it  would  be  well,  if 
possible,  to  prevent.  But  the  efficacy  of  any 
plan  devised  for  its  prevention  is  extremely 
questionable.  We  are  told,  for  example,  to 
perform  the  operation  in  such  manner,  that  the 
wound  in  the  skin  and  intercostal  muscles  shall 
not  be  parallel  (B.  Bell,  Larrey  ')  ; to  place  a 
tent  or  stopped  canula  in  the  wound  ; to  keep 
the  edges  of  the  incision  carefully  together  by 
plaster,  &c. — injunctions  scarcely  likely  to 
ensure  the  desired  effect.  We  have  not  had 
any  experience  of  the  plan  recommended,  in 
the  following  terms,  by  Professor  Williams : 
“ As  soon  as  the  stilette  is  withdrawn,”  (Dr. 
Williams  recommends  the  operation  to  be 
performed  with  the  trochar,)  “steady  pressure 
should  be  applied  by  the  hands  of  the  assist- 
ants to  the  affected  side,  to  depress  the  ribs 
and  shoulder  and  to  press  up  the  diaphragm, 
to  promote  the  flow  of  liquid,  and  to  prevent 
the  introduction  of  air  through  the  orifice  during 
any  sudden  and  forcible  act  of  inspiration. 
For  the  same  reason,  during  a fit  of  coughing, 
if  there  appear  any  tendency  to  intermission 
in  the  stream  of  liquid,  the  orifice  should  be 
closed  by  the  finger.  The  pressure  should 
be  steadily  increased  as  the  liquid  flows ; and, 
if  the  stream  should  stop  suddenly,  a probe 
should  be  passed  through  the  canula,  to  clear 
it  of  clots  of  lymph  or  other  obstructing  mat- 
ter, and  this  may  be  done  also  if  the  stoppage 
is  more  gradual ; but,  if  still  no  more  flows, 
the  canula  should  be  quickly  withdrawn,  and 
a compress  or  a large  poidtice  placed  on  the 
orifice  ; and  then,  but  not  till  then,  the  pres- 
sure on  the  walls  of  the  chest  may  be  with- 
drawn 2.”  Various  modifications  of  the  common 
canula  have  been  constructed  for  the  purpose 
of  preventing  the  occurrence  of  pneumothorax. 
These  have  invariably  been  found  to  fail  in 
securing  the  proposed  end.  Whether  that 
recently  invented  by  M.  Bouvier,  and  made 
by  Charriere,  the  ingenious  cutler  of  Paris, 
so  constructed,  it  is  alleged,  as  to  let  out  the 
fluid  during  expiration  and  prevent  the  entry 
of  any  air  during  inspiration,  be  destined  to 
prove  more  efficacious  than  its  predecessors, 
we  are  unable  to  state.  Its  inventor  affirms 

• In  order  to  ensure  this  want  of  parallelism,  Larrey 
draws  the  skin  of  the  thorax  upwards,  and  divides  it  at 
about  one  or  two  inches  below  the  space  which  it  is 
proposed  to  open.  The  skin  then,  according  to  this 
surgeon,  forms  an  operculum  for  the  opening,  whereby 
the  entry  of  air  is  prevented,  while  the  escape  of  the 
fluid  is  in  no  wise  interfered  with. — Bull,  de  lL4cad. 
de  Med.  t.  i.  p.  73. 

2 Lectures  on  the  Physiology  and  Diseases  of  the 
Chest,  p.  100. 
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that  it  has  in  his  hands  succeeded  admirably 
well. 

A proposal  has  been  made  to  puncture  the 
i chest  under  water,  in  order  to  prevent  the  oc- 
currence of  pneumothorax.  We  are  not  aware 
that  the  suggestion  has  been  put  in  practice. 
The  medical  journals  have  recently  contained 
the  account  of  a new  plan  by  M.  Reybard, 
devised  with  the  same  view.  “ A membran- 
ous tube,  formed  of  a portion  of  intestine  of  a 
I goose,  is  applied  by  one  of  its  extremities  at 
the  spot  selected  for  puncture  by  means  of  a 
pellet  of  diachylon,  and  communicating  by 
the  other  with  a pig’s  bladder,  the  fundus  of 
which  gives  passage  to  a trochar,  the  opening 
being  closed  by  a ligature.  The  bladder  being- 
folded  along  the  trochar,  and  the  membranous 
tube  firmly  supported  by  the  left  hand,  the 
trochar  is  directed  along  the  latter  puncture, 

, made  in  the  usual  manner,  and  the  trochar 
i withdrawn.  Pus  runs  into  the  bladder,  and 
gradually  distends  it.  When  it  ceases  to  flow, 
the  canula  is  withdrawn,  and  a ligature  applied 
to  the  membranous  tube,  which  is  cut  beyond 
| this  point ; and  the  operation  is  completed  by 
squeezing  the  diachylon  over  the  wound 

We  have  said,  that  it  would  be  well  to  pre- 
vent the  ingress  of  air  into  the  pleural  cavity, 

I if  possible  ; and  this  because  the  existence  of 
i pneumothorax  must  interfere  with  the  expan- 
| sion  of  the  lung ; and  the  contact  of  air  with 
| the  diseased  surface  is  likely  to  entail  increase 
of  inflammation  and  decomposition  of  the  fluid 
retained  or  re-secreted  by  the  pleura3.  Never- 
theless, the  prevention  of  pneumothorax  does 
not  by  any  means  appear  to  be  a matter  of 
such  importance  as  considerations  of  this  kind 
I might  lead  us  to  expect.  In  numerous  in- 
stances, when  the  physical  signs  of  pneumo- 
{ thorax  were  distinctly  detected  after  the 
i operation,  recovery  has  ensued. 

Laennec  appears  to  us,  as  already  stated,  to 
have  correctly  pointed  out  the  description  of 
cases  in  which  it  maybe  advisable  to  evacuate 
j the  contents  of  the  chest,  by  degrees,  and  upon 
| successive  occasions.  Under  other  circum- 
| stances,  experience  shows  that  no  apprehen- 
- sion  need  be  entertained  of  ill  effects  following 
j complete  evacuation.  The  practice  of  those 
j who  operate  in  this  way,  indeed,  appears  to 
| be  the  more  successful ; although  some  writers 
I affirm  the  contrary.  Baron  Larrey,  whose 
I operations  appear  to  have  been  crowned  with 
more  than  an  average  share  of  success,  (some 
of  them,  however,  were  performed  in  cases  of 
haemothorax,)  insists  forcibly  on  the  impor- 

1  British  and  Foreign  Medical  Review,  vol.  xii. 

I p.  251.  1841. 

3 Experiments  upon  animals  seem  to  show  that  the 
admission  of  air  into  the  pleura  is  unattended  with 
danger,  provided  it  be  not  repeated  more  than  once. 
M.  Barthelemy  has  also  found,  that  blood  injected 
into  the  chest  of  horses  is  rapidly  absorbed  ; and  that 
the  animal  recovers,  if  the  opening  used  for  the  injec- 
I tion  be  closed  immediately, — if  this  he  left  open,  the 
I result  is  of  exactly  the  opposite  kind. — Vide  Bullet, 
de  l’Acad.  de  Medecine,  t.  i.  p.  165.  The  result  in 
the  latter  instance  occurs  under  circumstances  some- 
what analogous  to  those  existing  in  cases  of  empyema. 


tance  of  thoroughly  emptying  the  pleural  sac 
at  once,  and  ascribes  the  frequent  failure  of 
the  operation  to  the  pursuance  of  an  opposite 
conduct.  Cruveilhier 1 * pronounces  himself 
emphatically  against  repeated  openings  and 
gradual  evacuation.  Heyfelder,  whose  prac- 
tice has  been  particularly  successful,  removes 
the  whole  of  the  liquid  at  once  ; and  the 
periodical  journals  contain  numerous  cases  of 
recovery,  in  which  this  plan  had  been  fol- 
lowed. Nevertheless,  other  observers  of  emi- 
nence— for  instance,  Dr.  Williams — warmly 
defend  the  plan  of  gradual  and  successive 
evacuation  : a circumstance  very  clearly  prov- 
ing the  difficulty  of  arriving  at  a perfectly 
satisfactory  conclusion  on  the  point 3.  Specu- 
lative reasons  may  and  have  been,  by  various 
persons,  adduced  in  numbers  in  favour  of  each 
mode  of  evacuation  : the  important  point  to 
remember  is,  that  experience  speaks  as  stated 
above.  It  may  be  well  to  observe,  however, 
fhat  the  advocates  of  successive  evacuations 
are  at  the  same  time  energetic  in  their  state- 
ments of  the  ill  effects  of  pneumothorax  : how 
they  reconcile  to  themselves  the  recommend- 
ation of  a mode  of  operating  which  doubles, 
trebles,  quadruples,  or  even  still  further  in- 
creases the  chances  of  the  entry  of  air,  does 
not  very  clearly  appear. 

The  proposal  to  ensure  the  removal  of  the 
entire  collection  of  fluid,  by  drawing  off  with 
a syringe  any  portion  of  it  which  gravitates 
below  the  opening,  is  as  old  as  Scultetus.  Mr. 
Jowett  and  others  have  proposed  modifica- 
tions of  the  syringe  employed  by  that  surgeon. 
There  does  not  appear  to  be  any  reasonable 
objection  to  the  employment  of  these  instru- 
ments, if  they  be  dexterously  introduced  and 
managed ; and  they  may,  in  some  cases,  be 
decidedly  useful.  Laennec  proposed  the  use 
of  a cupping  glass  and  exhausting  syringe,  with 
the  view  of  drawing  off  the  remains  of  the 
fluid,  and  facilitating  the  expansion  of  the 
lung.  Whether  the  plan  has  ever  been  put 
in  execution,  we  are  not  aware : as  far  as  an 
opinion  can  be  formed  of  its  probable  results, 
it  seems  to  us  that  the  removal  of  the  fluid 
might  be  thus  effected,  (indeed  this  is  rendered 

1 Bull,  de  l’Acad.  loc.  citand. 

2 Dr.  Corrigan  (Dublin  Journal  of  Medical  Science, 
vol.  xvi.  p.  342,  1840)  adduces  an  argument  of  a 
novel  kind,  in  favour  of  slow  evacuation,  founded  on 
the  following  case.  A man  underwent  the  operation 
for  empyema,  the  whole  of  the  fluid  being  discharged 
at  once  by  a large  opening.  Two  or  three  hours  after- 
wards he  died  with  the  symptoms  of  internal  haemor- 
rhage. The  pleural  sac  was,  in  truth,  found  filled  with 
blood  ; and  as  Dr.  Corrigan  detected  no  wound  of  any 
important  vessel,  he  ascribes  the  occurrence  to  the 
rupture  of  minute  pleural  and  pulmonary  vessels  from 
the  aspiration  arising  in  the  pleura,  in  consequence  of 
“ the  lung  being  incapable  of  expanding,  and  filling 
the  cavity  of  the  chest  from  its  carnified  state  and  the 
adhesions  it  bad  contracted.”  Why  the  pleural  aspira- 
tion should  in  this  particular  instance  have  ruptured 
“ the  vessels  of  the  lung  and  pleura,”  rather  than  in 
the  usual  way  drawn  atmospheric  air  into  the  chest,  is 
not  stated  by  Dr.  Corrigan  ; and  the  question,  there- 
fore, naturally  arises,  whether  it  is  more  likely  that 
such  a very  unusual  occurrence  really  took  place,  or 
that  Dr  Corrigan  overlooked  a wounded  trunk. 
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certain  by  Larrey’s  employment  of  the  cupping 
glass  in  cases  of  haemothorax  ;)  but  we  cannot 
imagine  any  permanent  advantage  obtained  in 
respect  of  expansion  of  the  lung,  inasmuch  as 
the  instant  the  instrument  is  withdrawn,  atmo- 
spheric air  must  rush  into  the  pleura. 

Is  it  advisable,  under  all  circumstances,  to 
close  the  wound  after  the  operation  ? If  the 
contents  of  tne  pleura  have  been  completely 
evacuated,  there  can  scarcely  be  any  motive 
for  leaving  the  orifice  open.  If  the  evacua- 
tion have  been  only  partial,  it  is  still  better  to 
close  the  opening  than  leave  a canula  or  tent 
in  it,  as  the  constant  renewal  of  the  air  in  the 
pleura  is  decidedly  detrimental,  and  may — 
unlike  entry  of  air  at  the  first — be  prevented 
by  immediate  closure  of  the  wound.  If,  how- 
ever, any  species  of  canula  were  devised 
(such  as,  it  is  alleged,  M.  Rey bard’s  is)  which 
would  admit  of  the  egress  of  fluid,  and  suc- 
cessfully oppose  the  ingress  of  air,  this  objec- 
tion will  cease  to  exist  ; and  the  facility 
afforded  by  such  an  instrument,  for  the  re- 
moval of  any  newly-secreted  fluid,  will  be  an 
important  motive  for  its  employment. 

The  changes  induced  by  the  operation  are 
or  may  be,  of  two  kinds  ; physiological,  and 
pathological.  The  former,  which  are  local  and 
general,  are  as  follow  : the  diminution  of  the 
contents  of  the  chest  is  attended  with  decrease 
in  the  dimensions  of  the  affected  side, — the 
gradual  progress  of  this  was  ascertained  in  the 
following  manner  by  Dr.  Townsend  in  one 
case  : — 

CIRCUMFE-  CIRCUMFE- 
RENCE OF  HENCE  OF 
DISEASED  SIDE.  SOUND  SIDE. 

Inches,  lines.  Inches,  lines. 


Immediately  before 


the  operation  . . 

16 

6 

Evening  after  this  . . 

16 

3 

Gth  day  after  . . . 

14 

10 

7th  ditto 

14 

6 

8th  ditto 

14 

3 

9th  ditto 

13 

9 

The  approximation  of  the  pleural  surfaces  is 
rendered  manifest,  sometimes  at  a very  early 
period,  by  the  occurrence  of  friction  pheno- 
mena ; the  patient  is  frequently  enabled  to  lie 
on  the  affected  side  on  the  day,  or  even  a few 
hours,  after  the  operation  ; his  dyspnoea  is  im- 
mediately relieved  ; the  state  of  anxiety  under 
which  he  laboured  disappears  ; and  a sound 
sleep,  the  first,  possibly,  enjoyed  for  weeks, 
commonly  follows  the  evacuation. 

Of  the  pathological  results,  as  they  may  be 
termed,  of  the  operation,  pneumothorax  is  the 
most  inevitable  : the  question  of  its  influence 
on  the  ultimate  issue  of  the  case  has  already 
been  considered.  The  continuance  of  secre- 
tion from  the  pleural  surface  for  a greater  or 
less  period,  and  hence  the  constant  renewal 
of  empyema,  is  of  very  common  occurrence. 
In  rare  instances,  the  characters  of  the  newly 
secreted  fluid  remain  those  of  that  originally 
evacuated  ; in  the  great  majority,  they  change, 
the  general  tendency  of  the  change  being  to 
the  purulent  character.  The  alteration  from 


the  almost  purely  serous  appearance  to  the 
purulent  is  sometimes  accomplished  in  twenty- 
four  hours.  When  the  fluid  has  been  origin- 
ally more  or  less  completely  formed  of  pus, 
but  of  a laudable  kind,  its  conversion  into  a 
purulent  matter,  of  bad  quality  and  fetid 
smell,  is  not  unusually  observed.  Under  these 
circumstances,  the  injection  of  warm  wrater  or 
some  other  unirritating  fluid  becomes  advis- 
able. Should  there  be  much  appearance  of 
putrescency,  a small  quantity  of  very  weak 
solution  of  chloride  of  sodium  may  be  added. 
The  notion  of  giving  tone  to,  and  diminishing 
the  irritation  of,  the  pleura,  by  injecting  solu- 
tions or  infusions  of  tonic  preparations,  seems 
of  very  questionable  justness  ; nor  has  the 
practice  been  attended  with  sufficiently  favour- 
able results  to  warrant  its  general  employ- 
ment. 

In  the  ordinary  course  of  things,  when  the 
case  is  destined  to  end  by  the  patient’s  restora- 
tion to  health,  the  wound  or  wounds  in  the 
thoracic  walls  gradually  close,  and  cicatrization 
is  perfect  within  a short  period  ; but  in  some 
cases,  the  opening,  instead  of  closing,  acquires 
the  characters  of  a fistula,  which  it  retains  for 
a variable  period,  and  daily  gives  issue  to  more 
or  less  pus, — this  state  of  things  is  not  incom- 
patible with  health  and  the  discharge  of  active 
duties.  See  the  Article  Fistula,  Thoracic. 

When  spontaneous  perforation  of  the  costal 
pleura  has  occurred,  and  a portion  of  the  con- 
tents of  the  pleural  cavity  escaped  through 
this  into  the  subcutaneous  cellular  membrane, 
forming  an  abscess  there,  this  should  be  open- 
ed without  delay,  in  order  to  prevent  the  oc- 
currence of  sinuses  and  burrowing  : so  well 
established  is  this  point,  that  the  operation  is 
under  these  circumstances  termed  empyema 
of  necessity. 

Cases  of  double  empyema  are,  as  a general 
rule,  unfit  for  operation,  unless  evacuation  be 
rendered  necessary  for  the  prevention  of 
asphyxia.  Should  particular  circumstances 
arise,  under  which  the  operation  might  on 
other  grounds  become  admissible,  an  interval 
of  time,  varying  in  length  with  the  condition 
of  the  patient,  should  be  allowed  to  elapse 
between  the  two  operations. 

There  are  certain  cases  of  acute  effusion 
into  the  pleura,  in  which  accumulation  occurs 
with  such  rapidity  as  to  endanger  the  patient’s 
existence  by  suffocation.  Here  it  becomes 
necessary  to  open  the  chest,  and  this  has  fre- 
quently been  done,  under  the  circumstances, 
with  favourable  result. 

The  conduct  to  be  pursued  by  the  surgeon 
in  cases  of  effusion  of  blood  into  the  pleura, 
is  examined  in  the  article  Hemothorax  ; 
and  for  further  directions  as  to  the  manual 
part  of  the  operation  for  empyema,  we  refer 
to  the  article  Paracentesis  Thoracis. 

Addendum. — Since  the  foregoing  pages 
were  written,  we  have  had  an  opportunity  of 
seeing  a paper  upon  empyema,  by  the  late 
Dr.  Hope,  published  in  the  Medico-Chirur- 
gical  Review  for  July,  1841.  Although  the 
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article  is  in  an  extremely  unfinished  state,  and 
might  probably  have  undergone  some  modifi- 
cation, had  its  lamented  author  lived  to  pre- 
pare it  for  the  press,  we  consider  any  commu- 
nication proceeding  from  such  a source  of  suf- 
ficient importance  to  deserve  very  careful  con- 
sideration. We  shall,  therefore,  give  a brief 
statement  of  the  more  striking  particulars  of 
Dr.  Hope’s  sketch. 

Dr.  Hope  conceives  that  the  great  mor- 
tality which  he  ascribes  to  chronic  pleurisy, 
in  some  measure  depends  upon  the  error  of 
systematic  writers,  “ who  mistake  the  state  of 
anaemia,  with  its  quick  pulse,  for  irritative 
fever,  by  which  they  not  only  mislead  them- 
selves, but  also  their  readers,  as  to  the  nature 
of  the  patient’s  condition,  and  consequently 
as  to  the  appropriate  means  of  cure.”  Hence 
has  arisen,  according  to  Dr.  Hope,  a far  too 
unfavourable  impression  of  the  curability  of 
chronic  pleurisy  with  effusion.  He  had  him- 
self been  “ instrumental  in  curing  five-and- 
thirty  cases  consecutively,  during  the  space 
i of  four  years  ; but  principally  two  years  and  a 
half,  while  assistant-physician  to  St.  George’s 
Hospital.”  The  treatment  under  which  these 
favourable  results  occurred  was  as  follows  : — 

! Dr.  Hope  always  used  mercury  “ in  all  de- 
grees of  intensity,  with  opium  in  full  propor- 
! tion,” — the  milder  and  external  forms  when 
the  others  could  not  be  borne,  and  to  such 
j extent  as  to  produce  prompt  and  free  saliva- 
| tion.  Blisters,  with  diuretics — squill,  nitric 
| aether,  juniper,  iodide  of  potassium,  and,  when 
i there  was  no  irritation  of  the  mucous  mem- 
branes, the  various  other  preparations  of 
! potass,  were  conjoined  with  the  mercurial 
| treatment.  A powerful  hydragogue  was  had 
( recourse  to,  if  the  remedies  now  enumerated 
i had  failed,  for  two  or  three  days  : half  a grain 
to  a grain  of  elaterium,  combined  with  calomel 
I and  capsicum  to  prevent  nausea  ; or  the 
pulv.  jalap,  comp.,  so  as  to  produce  ten  or 
1 twelve  copious  watery  evacuations  per  diem, 

: stimulants  being  at  hand  in  case  of  any  sink- 
ing tendency. 

Inconvenience  sometimes  resulted  from 
hypersalivation,  which  greatly  retarded  the 
convalescence.  The  action  of  the  remedy 
was,  however,  easily  controlled,  by  omitting 
! it  for  two  or  three  days,  or  by  merely  dimi- 
i nishing  the  dose  : it  did  not  do  to  suspend  its 
| use  altogether.  Much  stress  is  laid  by  the 
author  upon  the  statement,  that  great  accele- 
j ration  of  pulse,  with  thirst,  craving  for  cold 
drinks,  and  dry  heat  of  skin,  is  not  necessa- 
I rily  a result  of  fever,  but  is  necessarily  a 
i result  of  anaemia,  occasioned  by  the  defi- 
| ciency  of  oxygenation  from  the  total  in- 
I capacity  of  one  lung  at  least.  To  patients 
,!  thus  conditioned,  Dr.  Hope  allows  at  least 
1 one  or  two  pints  of  concentrated  beef-tea  ; 

and,  if  the  state  of  the  tongue  and  alimentary 
I canal  fully  authorize  it,  permits  them  tender 
[ old  mutton  or  beef  for  dinner. 

Even  when  hectic  fever  is  established, 
Dr.  Hope  found  the  use  of  mercury  still 
iudispensable  ; when  it  had  been  omitted  con- 


trary to  his  wishes,  a recurrence  of  the  effu- 
sion has  taken  place,  and  on  the  resumption 
of  mercury  with  opium  the  fluid  has  again 
disappeared.  When  the  hectic  fever  is  nearly 
removed,  preparations  of  iron  and  mineral 
acids  are  given  to  co-operate  with  nourishing 
food  in  removing  all  remains  of  anaemia. 
These  latter  medicines  are  to  be  well  guarded 
with  laudanum. 

The  theory  of  tonic  treatment  here  broach- 
ed by  Dr.  Hope,  is,  we  believe,  new,  and,  so 
far  as  the  author’s  paper  goes,  unestablished  ; 
the  practice  our  previous  details  have  shown 
to  be  anything  but  novel.  In  recommending 
the  exhibition  of  mercury  in  a hectic  state  of 
the  system,  Dr.  Hope,  as  he  was  himself  well 
aware,  is  in  opposition  with  almost  every 
writer  on  the  subject  of  empyema  ; nor  can 
we  discover  in  his  posthumous  fragment  any 
evidence  satisfactorily  proving  the  fallacy  of 
the  general  opinion. 
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( Walter  Hayle  Walshe .) 

EMULSION.  A soft  medicine  resembling 
milk,  formed  by  the  imperfect  combination  of 
oil  with  water,  by  means  of  gum  or  alkalies. 
The  various  emulsions  are  useful  as  demul- 
cents, and  as  pleasant  vehicles  for  nauseous 
or  acrid  preparations. 

EN  ARTHROSIS  (from  tv,  in,  and 
dpQpov,  a joint).  Ball  and  socket  joint. 

ENCANTHIS.  The  term  Encanthis  has 
been  used  rather  indefinitely,  as  implying  an 
enlargement  situated  at  the  inner  angle  of  the 
eye,  produced  either  by  an  increase  in  the 
size  of  the  lachrymal  caruncle,  or  of  the  semi- 
lunar membrane,  or  by  the  formation  of  a 
tumour  originating  in,  attached  to,  or  situated 
upon,  either  of  these  parts. 

The  most  common  form  of  encanthis  con- 
sists in  a mere  chronic  enlargement  of  the 
lachrymal  caruncle  ; this  may  or  may  not  be 
connected  with  a similar  state  of  enlargement 
of  the  semilunar  membrane.  The  lachrymal 
caruncle  is  sometimes  enlarged  and  granular  ; 
it  has  a red,  spongy,  fungous  appearance, 
vvithout,  however,  possessing  any  disposition 
to  become  malignant.  The  lachrymal  carun- 
cle sometimes  becomes  very  hard  and  some- 
what painful,  and  presents,  on  careful  exa- 
mination after  its  removal  by  operation,  an 
appearance  very  similar  to  scirrhous  disease. 
Medullary  and  melanotic  tumours  occasionally 
form  upon,  and  are  attached  to,  the  semilunar 
membrane  and  the  lachrymal  caruncle. 

] . Chronic  enlargement  of  the  lachrymal 
caruncle.  Encanthis  Simplex. 

This  disease  is  not  unfrequently  the  mani- 
fest consequence  of  chronic  inflammation  ; in 
some  cases  it  appears  to  exist  as  a state  of 
simple  hypertrophy,  the  texture  of  the  carun- 
cle being  perfectly  normal,  although  its  volume 


is  much  augmented.  This  disease  comes  on 
very  gradually ; it  is  not  a source  of  pain,  nei- 
ther does  it  give  rise  to  much  inconvenience, 
except  that  it  renders  the  eye  liable  to  inflam- 
mation, and,  by  destroying  the  perfect  forma- 
tion of  the  lacus  lachrymalis,  or  by  interfering 
with  the  proper  position  of  the  puncta,  causes 
epiphora. 

This  morbid  production  is  said  to  acquire, 
in  some  instances,  considerable  size ; but  I 
have  never  yet  found  the  lachrymal  caruncle, 
when  affected  with  this  variety  of  mere  en- 
largement— this  state  of  simple  hypertrophy — 
to  be  larger  than  a horse-bean  l. 

Treatment. — When  the  enlargement  is  not 
great,  when  neither  pain  nor  inflammation  are 
present,  the  enlarged  part  may  be  touched, 
every  night  and  morning,  with  a weak  solu- 
tion of  the  nitrate  of  silver  (two  grains  to  an 
ounce  of  water),  or  the  vinum  opii  may  be 
applied  to  it  once  or  twice  a day.  The  part 
may  also  be  bathed  now  and  then  with  a weak 
solution  of  alum  (three  grains  to  an  ounce  of 
water).  If  pain  and  increased  vascularity  are 
present,  the  application  of  a few  leeches  at  the 
inner  canthus  will  be  necessary.  If  the  disease 
do  not  yield  to  thpse  measures,  if  it  conti- 
nue to  increase,  and  particularly  if  the  incon- 
veniences to  which  it  gives  rise  be  of  a very 
annoying  and  troublesome  character,  it  would 
be  necessary  to  remove  it  by  the  operation  to 
be  presently  explained. 

The  semilunar  membrane  very  seldom  be- 
comes much  enlarged,  except  as  a consequence 
of  chronic  inflammation.  When  it  is  so  en- 
larged, our  first  object  is  to  remove  any  in- 
flammation that  may  be  present,  and  this  may 
be  done  by  the  application  of  leeches  to  the 
corner  of  the  eye,  by  occasional  careful  and 
superficial  scarification  of  the  part,  by  the  use 
of,  first,  soothing  lotions  (an  aqueous  solution 
of  opium,  applied  warm),  and  afterwards 
astringent  (two  grains  of  the  sulphate  of  zinc 
to  the  ounce  of  water)  collyria.  The  vinum 
opii  may  also  be  applied  to  the  part  once  or 
twice  a day  with  a glass  tube  or  camel-hair 
pencil.  Should  these  means  fail,  and  should 
the  enlargement  be  so  considerable  as  to  ren- 
der the  eye  weak  and  irritable,  or  to  produce 
any  material  personal  blemish,  it  may  be 
raised  with  a fine  forceps,  and  by  means  of  a 
curved  scissors,  snipped  away  to  the  desired 
extent,  care  being  taken  to  remove  only  the 
loose  projecting  margin  of  the  enlarged  mem- 
brane. 

Fungoid  enlargement  of  the  lachrymal 
caruncle.  Encanthis  fungosa. 

This  enlargement  is,  from  the  first,  of  a 
loose  flabby  structure ; it  is  uneven  on  its 

1 Scarpa  ( Practical  Observations  on  the  principal 
Diseases  of  the  Eyes , translated  by  Briggs,  p.  182) 
asserts,  that  it  is  occasionally  “ as  large  as  a hazel  or 
chestnut.”  Sabatier  (I)e  la  Medecine  Operatoire, 
tom.  ii.  p.  188)  says,  “ Son  volume  varie  jusqu’a 
acquerir  celui  d’une  grossc  chataignc  on  d'nnc  noix.” 
Benedict  (De  Morbis  Ocidi  Huinani  Infiammatoriis, 
§ 148)  has  seen  it  increased  “ ad  nucis  avellanae  mag- 
nitudincm.” 
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surface,  and  divided  into  small  masses  by  irre- 
gular fissures,  somewhat  like  what  is  popularly 
called  “ a seedy  wart  its  structure  is  con- 
nected, more  or  less  intimately,  with  that  of 
surrounding  parts — the  semilunar  membrane 
and  the  neighbouring  portions  of  the  con- 
! junctiva.  This  variety  of  encanthis  has,  un- 
der my  own  observation,  attained  a con- 
siderable size,  although  it  has  invariably 
yielded  to  treatment,  without  leading  to  any 
injurious  effect,  except  a slight  watering  of 
the  eye,  and  a little  redness  at  the  inner 
canthus. 

In  all  the  cases  I have  seen,  the  disease  has 
progressed  slowly  and  gradually,  and  has 
taken  place  in  persons  who  have  been  subject 
to  chronic  ophthalmia,  or  been  engaged  in 
employments  exposing  their  eyes  to  dust  or 
some  source  of  irritation.  In  two  instances 
the  disease  followed  local  injury. 

i Treatment. — The  treatment  of  this  variety 
of  encanthis  is  essentially  the  same  as  that  I 
have  already  suggested.  In  the  first  instance, 
soothing  lotions  should  be  employed,  after- 
wards astringent  and  stimulating  collyria,  or 
the  part  may  be  touched  with  the  solid  nitrate 
of  silver 1 ; and  lastly,  recourse  must  be  had 
to  extirpation,  provided  (which  is  a very  rare 
occurrence)  the  part  has  acquired  consider- 
able size,  and  is  still  increasing. 

Scirrhous  enlargement  of  the  lachrymal  caruncle. 
Encanthis  scirrhosa. 

The  lachrymal  caruncle  is  sometimes  the 
scat  of  scirrhous  enlargement,  and  I proceed 
to  furnish  a description  of  the  disease  as  it 
has  been  presented  to  my  notice  on  a few  oc- 
casions during  the  last  fifteen  years.  At  first 
the  part  is  slightly  enlarged  and  rather  pain- 
ful, the  pain  having  the  same  lancinating  cha- 
racter as  occurs  when  scirrhus  exists  in  other 
situations ; the  eye  waters,  and  the  conjunctiva 
is  slightly  inflamed.  The  caruncle  itself  is 
only  a little  increased  in  size  ; it  is  of  a dark 
red  colour,  and  its  surface  is  granular  and  un- 
even. In  the  progress  of  the  disease,  the  sur- 
face of  the  caruncle  becomes  puckered,  vari- 
cose vessels  ramify  upon  it,  or  around  its 
base,  other  parts  become  involved,  ulceration 
takes  place,  and  the  disease  may,  by  exten- 
sion, lead  to  the  loss  of  life. 

It  has  been  stated  that  the  disease  in  ques- 
tion is  not  genuine  scirrhus  ; that  it  has  not 
the  anatomical  characters  of  schirrus  as  it 

1 In  a few  instances,  where  milder  means  have 
failed,  I have  touched  the  enlarged  caruncle  with  the 
solid  nitrate  of  silver,  and  with  the  effect  of  causing 
its  diminution  without  leading  to  any  injurious  effect 
whatever.  I have  but  lately  adopted  this  practice, 
having  been  deterred  from  using  the  remedy  by  the 
representations  of  celebrated  writers,  who  have  stated 
that  by  means  of  strong  and  irritating  applications,  the 
simple  enlargement  of  the  caruncle  lias  been  rendered 
malignant.  Although  my  experience,  in  relation  to 
the  remedy  under  consideration,  has  not,  as  yet,  been 
considerable,  I cannot  but  recommend  it  to  the  notice 
of  surgeons ; and  have  no  hesitation  in  saying,  that  its 
application  has,  in  two  cases  in  my  own  practice,  pre- 
vented the  necessity  of  excision. 


exists  in  other  parts,  and  that  it  never  arises 
except  as  the  result  of  local  injury,  or  in  con- 
sequence of  the  injudicious  use  of  stimulating 
and  irritating  substances  to  the  eye  or  to  the 
caruncle,  as  remedies  for  its  inflanimation. 
My  experience  compels  me  to  dissent  from 
these  statements. 

Treatment. — The  treatment  would  consist 
in  the  use  of  poppy  and  various  narcotic, 
fomentations ; the  application  of  leeches 
around  the  inner  canthus,  and  the  adoption 
of  such  constitutional  treatment  as  the  par- 
ticular circumstances  of  the  case  may  indicate. 
The  important  part  of  the  treatment,  how- 
ever, consists  in  the  extirpation  of  the  dis- 
eased part  ; in  no  fc-rm  of  encanthis  is  this 
more  necessary,  and  the  only  direction  I am 
anxious  to  give  is,  that  such  extirpation  should 
be  so  accomplished,  as  to  include  every  por- 
tion of  the  caruncle  and  so  much  of  surround- 
ing parts  as  may  be  necessary,  such  necessity 
being  determined,  by  the  extent  to  which 
disease  may  have  advanced  when  it  first 
comes  under  notice.  Early  and  thorough 
extirpation  appear  to  me  absolutely  requisite, 
in  all  cases  of  scirrhous  encanthis,  in  order  to 
give  as  perfect  exemption  from  recurrence  of 
disease,  as  the  nature  of  the  circumstances 
permit. 

Some  writers  on  diseases  of  the  eye,  speak 
of  malignant  encanthis  (encanthis  maligna)  as 
though  it  were  a malady  of  somewhat  fre- 
quent occurrence.  With  the  exception  of  a 
few  cases  of  scirrhous  enlargement  of  the 
lachrymal  caruncle,  I have  seen  no  forms  of 
primary 1 encanthis  which  have  not  been 
readily  manageable  by  the  slight  measures 
previously  explained,  or  by  total  or  partial 
extirpation  in  the  event  of  their  failure.  In  a 
few  instances  melanotic  and  medullary  tumours 
have  formed  upon  the  semilunar  membrane, 
and  occasionally  such  tumours  have  been  con- 
nected with  the  lachrymal  caruncle,  but  these 
occurrences  are  exceedingly  unfrequent. 

Case. — Melanotic  tumour  connected  with  the 
semilunar  membrane. — Mrs.  Banister,  set.  49. 
There  is  a filmy  prolongation  of  a melanotic 
character  of  the  semilunar  membrane  ; and, 
at  the  temporal  side  of  the  lachrymal  carun- 
cle, there  is  a dark  coloured  tumour  as  large 
as  a pea.  It  appears,  (though  it  is  much 
darker)  like  a portion  of  iris  recently  pro- 
lapsed through  an  opening  in  the  cornea. 
This  tumour  has  existed  for  several  years, 
but  has  lately  increased  very  rapidly  in  con- 
sequence of  being  accidentally  scratched,  and 
was,  at  the  patient’s  request,  removed.  Two 
years  after  the  removal  of  the  tumour,  two 
minute  black  spots  existed  in  the  texture  of 
the  conjunctiva  near  the  lachrymal  caruncle, 
in  a situation  corresponding  to  the  extremities 
of  the  semilunar  membrane.  Although  these 

1 In  using  this  term,  I refer  to  those  states  of  the 
disease  which  originate  in  the  caruncle  or  semilunar 
membrane,  in  opposition  to  those  other  cases  in  which 
the  affection  may  result  from  an  extension  of  morbid 
action  from  neighbouring  parts. 
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spots  never  increased  in  size,  the  patient 
eventually  died  from  extensive  melanotic  de- 
position in  various  parts  of  the  body. 

Treatment  of  encanthis  by  operation. — The 
operative  proceedings  required  for  the  re- 
moval of  a small  tumour,  attached  either  to 
the  semilunar  rfiembrane  or  the  lachrymal 
caruncle,  are  very  simple.  If  the  enlarge- 
ment have  a broad  base,  it  would  be  advisa- 
ble to  raise  it  with  a hooked  forceps,  and  care- 
fully dissect  it  from  the  subjacent  parts  by 
means  of  a fine  scalpel,  taking  especial  care 
not  to  injure  the  puncta.  If,  on  the  con- 
trary, the  tumour  be  attached  by  means  of  a 
somewhat  slender  pedicle,  then  it  would  be 
better  to  raise  it  with  the  forceps,  and  snip  it 
away  with  the  curved  scissors.  In  all  in- 
stances where  the  lachrymal  caruncle  is  af- 
fected with  simple  hypertrophy,  a part  of  it 
only  should  be  removed,  and  this  should  be 
done  by  the  agency  of  the  curved  scissors, 
and  the  same  surgical  proceeding  is  applica- 
ble to  that  thickened  and  prolonged  condi- 
tion of  the  valvula  semilunaris,  which  some- 
times follows  purulent  and  other  forms  of 
conjunctival  inflammation.  In  this  instance 
it  will  bo  borne  in  mind,  that  the  loose  float- 
ing margin  only  of  the  membrane  should  be 
excised  ; this  being  not  only  all  that  it  is 
requisite  to  remove,  but  a proceeding  less 
likely  to  be  followed  by  stillicidium  lachry- 
marum.  After  the  excision  of  a portion  of 
the  lachrymal  caruncle  and  semilunar  mem- 
brane for  the  relief  of  the  preceding  form  of 
disease,  it  is  remarked,  that  the  part  scarcely 
ever  becomes  materially  enlarged.  When 
the  lachrymal  caruncle  becomes  the  seat  of 
simple  fungous  enlargement,  and  increases 
notwithstanding  treatment,  it  should  be  en- 
tirely removed,  and  also  whenever  it  is  af- 
fected with  scirrhus.  In  these  cases  it  is  most 
necessary  to  extirpate  the  part  not  only 
promptly  but  completely.  To  facilitate  its 
removal  and  render  its  thorough  removal 
more  certain,  it  is  proper  to  raise  the  part 
very  much,  to  draw  it  away  from  the  eye-ball, 
by  means  of  a hook  similar  to  a small  tenacu- 
lum, or  to  pass  a ligature  through  it  for  the 
same  purpose,  and  so  to  regulate  the  incisions, 
(which  should  be  made  with  a small  scalpel) 
as  to  remove  not  only  the  caruncle  but  also 
the  parts  immediately  around  it.  This  is  a 
matter  of  cautious  and  delicate  dissection,  in 
performing  which,  it  is  necessary  not  only  to 
cut  sufficiently  away  from  the  tumour  to  re- 
move it  completely  together  with  a proper 
quantity  of  the  adjacent  textures,  but  also  to 
avoid  injuring  either  the  puncta  or  the  globe. 
By  drawing  the  tumour  away  from  the  eye- 
ball, as  explained,  before  proceeding  to  make 
the  incision  with  the  scalpel,  it  is  removed 
with  greater  exactitude,  facility,  and  safety. 

During  the  excision  of  the  much  enlarged 
caruncle,  the  free  use  of  cold  water  is  re- 
quired for  the  purpose  of  lessening  haemor- 
rhage, and  furnishing  the  surgeon  with  a 
clear  view  of  the  parts  upon  which  he  is 
operating. 


After  the  operation,  the  wound  may  be 
freely  bathed  with  warm  water,  and  should 
be  permitted  to  heal  without  the  use  of  harsh 
stimulating  applications. 

Atrophy  of  the  lachrymal  caruncle. 

In  advanced  life,  the  caruncle  becomes 
diminished  in  size  ; in  some  instances  to  an 
extent  which,  in  conjunction  with  the  laxity 
of  surrounding  parts,  &c.  produces  a trouble- 
some degree  of  epiphora.  The  use  of  mild 
stimulants,  such  as  the  vinum  opii,  a weak 
solution  of  the  nitrate  of  silver  or  sulphate  of 
zinc,  generally  affords  relief.  Atrophy  of  the 
lachrymal  caruncle  will  sometimes  take  place 
after  the  parts  have  been  affected  with  inflam- 
mation, and  also  after  its  partial  excision,  on 
account  of  its  undue  enlargement.  In  these 
cases,  the  epiphora,  consequent  on  the  atro- 
phy, cannot  be  remedied. 
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ENCEPHALOCELE  : deriv.  iyKt<j>a\ov, 
brain  ; and  kijXjj,  tumour.  Syn.  hernia  cerebri, 
fungus  cerebri,  Lat. ; encephalocele,  hernie  du 
cerveau,  podencephalie,  notenccphalie,  Fr. ; Hirn- 
bruch,  Ger. — A tumour  formed  by  a portion 
of  brain  protruding  between  two  or  more 
bones  of  the  cranium,  or  through  an  aperture 
in  one  bone,  the  result  of  defective  ossification. 
Some  authors  limit  the  term  encephalocele  to 
protrusions  of  the  cerebrum,  designating  those 
of  the  cerebellum  parencephalocele  : but  this 
is  a useless  distinction,  as  in  many  cases  it 
would  be  impossible  to  determine  before  death 
whether  the  tumour  were  formed  by  cerebrum 
or  cerebellum  ; and  in  others,  portions  of  both 
are  protruded  together.  When  the  sac  con- 
tains an  appreciable  quantity  of  fluid,  the  dis- 
ease is  termed  hydrencephaloeele. 

Encephalocele  is  divided  into  accidental, 
and  congenital  or  spontaneous  : the  former 
resulting  from  the  removal  of  some  part  of 
the  cranium  by  disease,  injury,  or  surgical 
operation  ; while  the  proximate  cause  of  the 
latter  is  defective  ossification  of  one  or  more 
of  the  cranial  bones.  The  accidental  form  is 
referred  to  Head,  Injuries  of — Necrosis — 
Trephine,  with  which  subjects  it  is  naturally 
associated  ; and  in  this  article  we  propose  fo 
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treat  the  congenital  or  spontaneous  disease, 
occasionally  employing  the  latter  term, — as 
we  find  a case  recorded  by  Dr.  Bennet,  in 
which  it  did  not  appear  until  a month  after 
birth,  and  another  by  Breschet,  not  until 
three  months  ; in  both  cases  independent  of 
injury,  or  disease  of  the  bone. 

We  have  no  evidence  that  this  form  of 
hernia  was  recognized  by  the  ancients ; for  the 
first  cases  on  record,  which  have  been  cited 
as  examples  of  encephalocele,  are  by  Hilda- 
nus1 *,  Forestus9,  Job  Van  Meckren3,  Ruysch4 5, 
Jacob 3,  and  Hebenstreitius 6 ; and  even  these, 
on  close  examination,  appear  to  have  been  cases 
of  monstrosity,  hydrocephalus,  or  serous  cysts, 
with  the  exception  of  the  case  of  Forestus,  to 
which  we  shall  have  to  refer  hereafter.  Reise- 
lius  7,  in  1683,  published  a case  of  hydrence- 
phalocele,  which  is  the  first  case  to  which  the 
operation  of  puncture  was  applied  ; and  ano- 
ther case  8,  combined  with  lumbar  spina  bifida, 
in  which,  after  death,  the  foramen  magnum  of 
the  occipital  bone  was  unusually  open.  Cor- 
vin,  in  1749,  published  a dissertation  on  hernia 

I cerebri,  in  the  second  volume  of  Haller’s  Dis- 
putationes  Chirurgicae,  and  gives  one  case  with 
drawings,  in  which  a portion  of  the  cerebellum 
and  choroid  plexus  and  the  two  posterior 
lobes  of  the  cerebrum  passed  through  an 
opening  in  the  occipital  bone.  He  also 
brings  forward  two  other  cases  ; but  it  may  be 
doubted  whether  these  were  anything  more 
than  cephalhaematomata,  as  they  soon  disap- 
peared under  the  employment  of  slight  pres- 
sure. Since  the  treatise  of  Corvin,  encepha- 
locele has  been  treated  by  M.  Ferrand 9,  and 
subsequently  by  most  systematic  writers,  but 
in  a very  cursory  manner  : the  subject  is  dis- 
missed with  a few  lines  in  most  of  our  works 
on  the  diseases  of  children,  and  is  not  even 
alluded  to  in  the  recent  treatise  of  Drs.  Maun- 
sell  and  Evanson.  In  Dr.  Marshall  Hall’s 
late  publication  on  the  Diseases  of  the  Ner- 
vous System,  it  is  also  altogether  omitted, 
although  there  is  a chapter  on  the  congenital 
diseases  of  the  nervous  centres  in  children, 
under  which  head  spina  bifida  is  treated. 

We  shall  consider  the  subject  of  encephalo- 
cele in  relation  with  the  causes  of  the  disease  ; 
its  seat  and  pathology;  its  symptoms,  progress, 
and  complications  ; the  diagnosis  and  progno- 
sis ; and,  lastly,  the  treatment. 

Causes. — In  order  to  admit  of  the  rapid 
growth  and  enlargement  of  the  brain  during 
the  first  year  after  birth,  without  danger  of 
compression — to  facilitate  the  passage  of  the 
head  during  parturition — to  diminish  the  dan- 

1 Opera  Obscrvationum,  cent.  vi.  obs.  xvii.  1646. 

s Obs.  Chir.  tom.  iv.  lib.  iii.  obs.  vii.  1634. 

3  Obs.  Med.  Chir.  cap.  vii.  p.  51.  1682. 

4  Obs.  Anat.  Chir.  obs.  Iii.  p.  69.  1691. 

5  Bartholinus,  Actis  Haffn.  vol.  ii.  obs.  xxxiii. 
p.  80.  1673. 

6  Diss.  de  Capit.  Laborioso  Partu  nascent,  lib.  i. 
p.  9.  1779. 

3 Ephemeridcs  des  Curicux  de  la  Nature,  Dee.  11. 
an.  ii.  obs.  cxv.  p.  272. 

6 Ibid,  obs.  elviii.  p.  363. 

o Mem.  de  l’Acad.  Roy.  de  Chir.  tom.  v. 


ger  of  effusion,  which  is  so  apt  to  occur  in 
young  children,  and  the  concussion  from 
the  falls  they  so  frequently  experience — and 
to  prevent  injury  to  the  head  during  labour1, 
the  ossification  of  the  cranial  bones  commences 
in  their  central  points,  from  which  the  bony 
radii  shoot  across  towards  the  situations  of 
the  future  sutures.  Thus  the  circumference 
of  the  bones  remains  unossified  for  some  time 
after  the  process  has  considerably  advanced 
in  the  centre  ; and  their  edges,  being  con- 
nected to  each  other  by  a fibrous,  and  subse- 
quently by  a fibro-cartilaginous  tissue,  the 
walls  of  the  cranium  are  highly  elastic  and 
yielding,  readily  admit  of  distension  from  the 
increasing  brain,  or  of  compression  during 
labour,  the  bulk  being  diminished  by  overlap- 
ping of  the  edges  of  the  oones.  But  still  it  is 
necessary  that  a constant  balance  should  be 
kept  up  betw  een  the  resistance  of  the  walls  of 
the  cranium  and  the  tendency  of  the  brain  to 
increase  in  size  ; for,  if  this  be  lost,  encephalo- 
cele is  the  result.  If  the  sutures  or  fonta- 
nelles  are  larger  or  less  firm  than  usual,  from 
slow  or  defective  ossification — if  those  which 
are  naturally  early  consolidated  continue 
fibrous  longer  than  usual,  or  are  separated  by 
cerebral  effusion — if  there  be  a deficiency  in 
some  part  of  one  of  the  bones  of  the  head,  or 
a fissure  have  occurred  in  labour,  the  walls 
of  the  cranium  are  incapable  of  resisting  the 
pressure  exercised  upon  them  by  the  brain  ; 
or,  these  being  normal,  if  the  brain  be  unduly 
developed,  wholly  or  in  part,  protrusion  al- 
most necessarily  follows, — the  weaker  parts 
yieldingto  the  unceasing  pressure.  On  look- 
ing for  the  cause  of  this  loss  of  balance,  it 
will  in  some  cases  be  found  to  depend  on 
mechanical  influences,  to  which  the  foetus  is 
exposed  during  its  intra-uterine  life  ; while  in 
others  we  can  only  account  for  it  by  some 
agency  beyond  the  reach  of  our  researches, 
producing  aberrations  from  the  normal  pro- 
gress of  growth  and  nutrition.  The  mechani- 
cal causes  are,  some  compression  experienced 
by  the  brain  and  head  during  intra-uterine 
life,  before  ossification  has  proceeded  to  any 
extent,  either  from  the  uterus  itself,  a growth 
from  it,  or  some  external  agent.  We  can 
easily  conceive  how  spasmodic  uterine  con- 
tractions would  act  in  compressing  the  head, 
if  the  liquor  amnii  were  deficient,  and  this 
may  be  occasionally  the  initial  cause  ; but 
rarely,  for  the  liquor  amnii  is  in  far  greater 
proportion,  with  regard  to  the  bulk  of  the 
foetus,  in  the  early  months,  than  afterwards, 
when  the  structures  are  less  delicate  and 
require  less  protection.  That  a morbid  growth 
from  the  uterus  may  produce  changes,  not 
only  in  one,  but  in  several  children,  exposed 
to  the  same  cause,  is  proved  by  a case  refer- 
red to  by  Frank,  of  a woman  who  bore  four 
children,  each  of  whom  had  a deep  depression 
on  the  forehead,  the  bone  beneath  which  was 

1 It  is  shown  by  Hirt,  from  numerous  examples, 
that  when  ossification  has  proceeded  too  quickly, 
fissures  of  the  cranium  may  be  caused  during  labour 
by  uterine  contractions. 
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not  ossified.  This  woman  had  a pointed  bony 
tumour  in  the  back  part  of  her  pelvis.  It  may 
appear  unlikely  that  blows  received  by  the 
mother  during  pregnancy  would  induce  en- 
cephalocele,  as  children  are  daily  born  per- 
fectly well  formed  even  after  violent  blows 
have  been  inflicted  on  the  mother,  or  great 
and  permanent  compression  has  been  exer- 
cised on  the  abdomen  for  purposes  of  con- 
cealment ; yet  it  has  been  long  known  that 
such  causes  may  greatly  injure  the  child, 
without  inducing  abortion.  Thus  Hippocrates 
says,  “ Quin  et  alia  hujusce  modi  causa  muti- 
lantur  pueri ; quum  uteri  locus,  qua  parte 
mutilati  sunt,  angustior  fuerit ; necesse  est 
corpus,  quod  angusto  in  loco  movetur,  illic 
mutilum  fieri And  cases  have  been  re- 
corded by  Lesage  and  Chaussier,  in  which 
the  foetus  had  been  injured  by  blows  received 
by  the  mother.  Roux1  2 gives  a case  of  hernia 
of  the  posterior  part  of  the  encephalon  in  an 
infant,  whose  mother  fell  from  a considerable 
height  in  the  seventh  month  of  pregnancy. 
She  had  been  previously  well,  but  from  that 
moment  felt  poorly,  and  the  child  never  ap- 
peared 10  move  so  freely  as  before. 

Faulty  position  of  the  child  may  check  the 
progress  of  ossification.  Thus  Cruveilhier, 
in  his  remarks  on  a case  in  which  the  posterior 
part  of  the  occipital  bone  was  absent,  ascribes 
it  to  a renversement  de  la  tele  en  arriere  during 
gestation.  Otto  says,  that,  in  all  the  cases  he 
has  observed,  the  hernia  was  owing  to  effusion  ; 
and  the  defective  ossification  of  the  cranial 
bones  was  one  of  the  consequences  of  the 
elfusion. 

In  many  cases  of  encephalocele,  no  mecha- 
nical cause  can  be  traced  : and  then  it  must 
either  be  attributed  to  the  primitive  germ 
having  been  incomplete  or  defective  ; or  to 
accidental  malformation,  resulting  from  un- 
known causes,  which  impede  the  regular  pro- 
gress of  organization, — either  primitive  atro- 
phy, or  destruction  of  parts  already  formed. 
Gall  and  Spurzheim  advocated  the  former 
opinion  ; but  it  is  entirely  destitute  of  proof  ; 
nor  are  we  likely  to  know  much  more  of  the 
latter,  until  the  normal  process  of  the  growth 
of  the  foetus  shall  have  been  much  more  accu- 
rately observed.  It  would  certainly  appear, 
however,  that,  in  some  cases,  there  was  some 
defect,  temporary  or  permanent,  in  one  or 
both  parents ; for  defective  formation  ha3 
been  observed  in  several  successive  children 
of  the  same  parents.  Thus  six  children  of 
the  same  parent  were  found  to  have  deficient 
formation  of  the  brain  3 ; and  numerous  analo- 
gous cases  are  on  record,  both  in  man  and  the 
lower  animals.  The  defect  is  sometimes 
clearly  hereditary,  for  Osiander  saw  the  skull 
of  a bitch  membranous  in  several  places,  and 
she  had  produced  similar  puppies. 

Encephalocele  has  been  attributed  to  the 
compression  of  the  head  in  its  passage  through 

1 De  Genitura,  cap.  vi. 

2 Archives  Gen.  dc  Med.  tom.  xxvi.  p.  42. 

3 Penada,  Saggiod’Osservazioui  c Meinoric.  Padtia, 
1793. 


the  pelvis  during  labour : but  this  would 
clearly  be  prevented  by  overlapping  of  the 
edges  of  the  bones  ; and  the  opinion  is  further 
contradicted  by  pathological  observation,  for 
the  edges  of  the  osseous  opening  are  regularly 
rounded  off,  and  neither  rupture  of  the  dura 
mater  nor  traces  of  contusion  or  inflammation 
in  the  displaced  organs  have  been  observed. 

Scat  and  Pathology. — Underwood,  who  is 
one  of  the  first  English  authors  who  seems  to 
have  known  anything  of  this  disease,  says,  it 
is  “ always  situate  either  on  one  of  the  fonta- 
nelles,  or  in  the  course  of  one  of  the  sutures 
The  description  of  Callisen  is  much  more 
accurate  : “ margine  ossis  deficientis,  sive  in 
media  ossis  parte,  sive  in  suturae  interstitio  2.” 
And  more  extended  experience  has  shown, 
that  it  frequently  passes  through  an  opening 
left  by  an  entire  or  partial  deficiency  of  one 
bone,  or  between  portions  of  a bone  which 
are  not  united  to  each  other  in  the  early 
periods  of  intra-uterine  life  by  bone,  but 
where  membrane  supplies  the  place  of  bone. 
Thus  the  frontal  bone  has  been  entirely  defi- 
cient, and  the  frontal  suture  frequently  re- 
mains unconsolidated.  In  the  Museum  of  the 
Royal  College  of  Surgeons,  are  four  European 
skulls,  in  which  the  frontal  suture  is  unobliter- 
ated ; and,  in  a note  to  the  catalogue,  it  is 
stated,  that  Dr.  Leach  and  others,  who  have 
examined  the  crania  in  the  catacombs  of  Paris, 
found  this  to  be  the  case  in  at  least  one  in 
eleven  of  the  skulls  they  examined.  Complete 
absence  of  these  bones,  or  of  the  parietal, 
though  described  by  some  observers,  is  only 
met  with  in  anencephalous  monsters,  and 
therefore  is  not  connected  with  our  subject. 
Parts  of  the  parietal  bones  may  be  unossified, 
and  they  are  occasionally  divided  into  two 
portions  by  an  irregular  suture.  Billard states 
that  he  met  with  a case  of  anomalous  develop- 
ment of  the  bones  of  the  head,  in  which  the 
osseous  fibres,  instead  of  shooting  from  the 
centre  to  the  circumference,  were  interrupted 
and  disposed  in  small  isolated  masses,  a carti- 
laginiform  substance  being  interposed  between 
them 3.  Baillie  says,  that  in  cases  of  hydro- 
cephalus, “ the  bones  are  found  to  be  very 
thin,  often  not  thicker  than  a shilling,  and 
there  are  frequently  broad  spots  of  membrane 
in  the  bone  The  squamous  portion  of  the 
temporal  bone  has  been  deficient,  or  divided 
into  several  pieces  ; and  Billard  relates  a case 
in  which  a great  part  of  the  left  hemisphere 
of  the  cerebrum  was  lodged  in  a sac  formed 
by  arachnoid,  dura  mater,  and  integuments, 
and  had  passed  from  the  cavity  of  the  cranium 
through  an  opening  left  by  the  complete  ab- 
sence of  the  squamous  portion  of  the  tem- 
poral bone.  The  ethmoid  bone  is  occasion- 
ally imperfectly  formed,  giving  rise  to  con- 
genital encephalocele  into  the  nose.  Meckel 
says  he  has  some  specimens,  in  which  the 
ethmoid  is  divided  by  a suture  into  two  por- 

’ On  the  Diseases  of  Children,  vol.  ii.  p.  128. 

2 Systema  Cliirurgue  Hodiernae,  vol.  ii.  p.  512. 

3 Traite  des  Maladies  dee  Enfans,  p.  596. 

1 Morbid  Anatomy,  5th  ed.  1818.  p.  461. 
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tions.  Mr.  Mills  has  given  the  particulars  of 
a case,  in  which  the  protrusion  took  place  be- 
tween the  lower  portion  of  the  frontal  bone 
and  the  nasal  bones l.  This  we  can  easily 
understand  ; for  a space  intervenes  between 
the  nasal  processes  of  the  frontal  bones,  in  the 
earlier  weeks  of  intra-uterine  life.  Saxtorph, 
Moreau,  and  Breschet,  each  also  give  a case 
at  the  root  of  the  nose.  That  of  the  latter 
resembled  the  case  of  Mr.  Mills,  forming  a 
tumour  between  the  eyes 2.  Breschet  gives 
another  case,  in  which  the  protrusion  occur- 
red at  the  internal  angle  of  the  right  eye,  to 
the  right  of  the  root  of  the  nose,  between  the 
os  unguis  and  its  articulation  to  the  os  frontis3. 
The  upper  part  of  the  occipital  bone  is  some- 
times altogether  wanting  ; in  other  cases,  the 
separate  bony  pieces  of  which  it  is  composed 
in  the  foetus  never  become  united,  and  thus 
openings  are  left.  There  is  a skull  in  the 
Museum  of  the  Royal  College  of  Surgeons,  in 
which  the  ossa  triquetra  are  so  large,  that  the 
portion  of  occipital  bone  above  the  transverse 
ridge  is  divided  by  them  into  three  sections. 
Cruveilhier  gives  a drawing  of  a case,  in 
which  the  posterior  portion  of  this  bone  was 
entirely  wanting  4.  Isenflamm 5 * gives  a case, in 
which  the  foramen  magnum,  greatly  enlarged, 
gave  passage  to  the  hernia  ; and  similar  cases 
are  related  by  Meckel,  Conradi,  Baillie, 
and  Voigtel.  The  frequency  of  the  occur- 
rence of  encephalocele  through  the  occipital 
bone  is  accounted  for  by  its  ossification  taking 
place  from  four  points,  which  unite  in  the 
central  tuberosity  about  the  third  or  fourth 
month,  leaving  a fissure  above  and  below. 
The  annexed  cut,  from  Mr.  Adams’s  paper  in 
the  second  volume  of  the  Dublin  Journal  of 
Medical  Science,  shows  the  state  of  the  bone 
at  the  eighth  or  ninth  week,  when  it  consists 
but  of  two  lateral  portions,  lying  between  the 
posterior  fontanelle  and  the  foramen  magnum, 
and  separated  by  the  median  fissure. 


Fig.  236. 

aa,  median  division  ; bl>,  two  late- 
ral parts  of  the  proper  occipital 
portion  ; cc,  the  condyloid  pro- 
cesses ; d,  the  cuneiform  pro- 
cess. 


In  M.  Salleneuve’s  case,  to  which  we  shall 
hereafter  refer,  the  protrusion  occupied  the 
situation  where  the  parietal,  temporal,  and 
occipital  bones  approach  each  other.  M. 
Serres  observed  a case  of  congenital  encc- 
phalocele  which  passed  through  the  base  of 
the  cranium  into  the  pharynx,  the  base  of 
the  cranium  being  bifid.  The  case  of  Dr. 


1 An  Account  of  the  Morbid  Appearances  exhibited 
on  Dissection  in  various  Disorders  of  the  Brain. 
Dublin,  182b'.  |>.  25. 

s Archives  Gen  de  Med.  tom.  xxvi.  p.  74. 

3 Op.  cit.  p.  76. 

* Anat.  Path.  liv.  xix.  pi.  5. 

5 Recherches  Anatomiques.  Erlangen,  1822.  Mc- 

moire  5. 


Ben  net,  which  we  shall  presently  notice,  is 
probably  the  only  one  on  record  existing  at 
the  same  time  on  both  sides  of  the  head. 

The  cavity  of  the  cranium  is  usually  dimi- 
nished in  proportion  with  the  size  of  the 
tumour,  and  cases  have'  been  observed  by 
Montgomery  and  others,  in  which  the  sutures 
and  fontanelles  were  completely  closed,  the 
situation  of  the  protrusion  being  the  only  un- 
ossified part  of  the  head. 

The  form  of  the  orifice  may  be  circular, 
oval,  or  triangular,  and  the  edges  in  every 
case  on  record,  except  one  by  Mr.  Adams, 
were  rounded  off  and  generally  thinner  than 
the  surrounding  bone.  In  Mr.  Adams’  case 
the}7  were  “ rough  and  elevated.” 

The  contents  of  the  tumour  may  be  some 
portion  of  cerebrum  or  cerebellum,  the  whole 
of  the  latter,  or  a partial  hypertrophy  of  some 
part  of  either,  with  a variable  quantity  of 
serum.  When  this  is  in  considerable  quantity 
it  constitutes  hydrencephalocele.  It  may  be 
seated  either  between  the  two  layers  of  arach- 
noid, or  distending  the  ventricles,  the  tumour 
containing  a mere  layer  of  cerebral  matter. 
Thus,  in  a case  related  by  M.  Jules  Cloquet ", 
in  which  the  protruded  portion  passed  through 
the  posterior  fontanelle,  the  convolutions  of 
the  displaced  portion  of  brain  had  entirely 
disappeared,  and  formed  the  walls  of  a large 
cavity  filled  with  transparent  serum,  which 
communicated  by  a narrow  passage  with  the 
left  ventricle.  This  child  died  immediately 
after  birth. 

The  following  table  shows  the  seat  of  the 
protrusion  in  sixty-three  cases,  which  are  all 
l have  been  able  to  find  recorded. 

Through  an  opening  in  the  occipital  bone  24 


the  foramen  magnum 7 

posterior  fontanelle 4 

anterior  ditto 3 

At  the  root  of  the  nose 5 

Between  os  unguis  and  os  frontis 1 

Lambdoid  suture 2 

Temporo-occipital  suture 1 

Fronto-parietal  suture 1 

Frontal  suture . .... 8 

Between  frontal  and  nasal  bones 2 

Just  over  right  eye 2 

left  eye 1 

Deficiency  of  temporal  bones  I 

Through  base  of  skull 1 


63 

The  coverings  are  the  skin  and  subcutaneous 
cellular  tissue,  epicranial  aponeurosis,  dura 
mater  and  arachnoid.  Delpech  enumerates  the 
pericranium  as  one  of  the  coverings,  and  Bres- 
chet describes  it  in  his  fourteenth  observation. 
All  these  layers  however  are  so  united  that 
they  cannot  be  separated. 

The  size  is  very  variable.  Some  have 
been  noticed  not  larger  than  a nut,  while  Gis- 
tren  speaks  of  one  which  was  eighteen  inches 
in  circumference,  and  Reisel  of  one  which 
was  larger  than  the  head  of  the  infant.  The 

1 Diclionnaire  de  Medecine,  tom.  xii.  p.  6. 
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form  is  either  spherical,  oval,  or  cylindrical. 
Encephalocele  passes  by  insensible  gradations 
towards  monstrosity  ; for  when  the  brain  alone 
forms  a very  large  tumour,  it  is  a deadly 
malformation  which,  as  M.  Ferrand  justly  ob- 
serves, can  no  more  be  considered  as  ence- 
phalocele, than  could  eventration  be  con- 
founded with  ordinary  intestinal  hernia. 

The  vertebral  canal  is  often  more  or  less 
modified  ; the  spinal  column  bifid,  sometimes 
in  the  neck,  back,  or  loins,  more  rarely  through- 
out its  whole  extent.  The  medulla  spinalis 
may  be  unaltered,  but  it  is  often  atrophied 
throughout,  and  covered  with  layers  of  false 
membrane  placed  in  the  subarachnoid  tissue. 
In  some  cases  it  has  been  replaced  by  a 
reddish  cellular  tissue  infiltrated  with  a serous 
fluid.  It  is  frequently  soft  and  injected. 

Symptoms , progress,  and  complications. — 
Encephalocele  is  usually  observed  as  a soft 
circumscribed  tumour,  covered  by  the  inte- 
guments ot  the  head,  which  are  usually  des- 
titute of  hair,  and  are  unaltered  in  colour  and 
temperature,  until  they  become  distended  and 
thinned  by  the  increasing  size  of  the  tumour. 
In  a few  cases  it  has  been  possible  to  feel  the 
pulsations  of  the  brain  ; the  pulsation  being 
synchronous  with  the  radial  pulse.  A move- 
ment corresponding  with  inspiration  and  expi- 
ration may  be  also  occasionally  perceived.  Its 
volume  is  diminished,  or  it  entirely  disappears 
under  pressure,  but  reappears  on  the  pressure 
being  removed.  The  pressure  usually  causes  a 
suspension  of  the  intellectual  powers,  dulness, 
momentary  paralysis  or  convulsions,  and  other 
symptoms  of  compression  of  the  brain.  The  size 
of  the  tumour  is  increased  by  crying,  coughing, 
sneezing,  or  forced  expiration.  The  borders 
of  the  opening  through  which  the  protrusion 
has  occurred  may  be  felt.  The  tumour  is 
tense,  shining,  and  semi-transparent,  when 
much  serum  is  present,  and  if  this  be  in  very 
large  quantity  it  may  be  impossible  to  dis- 
tinguish the  pulsations.  Generally  the  in- 
tellectual faculties  are  unimpaired.  The  sub- 
jects of  this  disease  usually  die  young,  but 
Guyenot 1 recorded  a case  of  a man  who  was 
upwards  of  thirty-three  years  of  age,  and  Mr. 
Adams  one  of  a man  who  had  reached  his 
twentieth  year.  The  case  of  Guyenot  was 
presented  to  the  French  Royal  Academy  of 
Surgery,  April  21,  1774.  The  man  was  born 
August  10,  1741,  and  at  birth  the  tumour  was 
of  the  size  of  an  egg.  At  the  time  he  was 
presented  before  the  Academy  it  was  two  and 
a half  inches  in  diameter,  circumscribed,  and 
situated  at  the  inferior  part  and  to  the  left 
side  of  the  frontal  suture.  The  orbit  on  that 
side  was  a little  depressed,  integuments  natu- 
ral, pulsation  very  distinct,  intellect  unim- 
paired. Seven  or  eight  years  before,  he  had 
a fall,  and  struck  the  tumour,  which  was  fol- 
lowed by  insensibility  for  twenty-four  hours. 
He  always  had  less  power  in  the  right  arm 
than  in  the  left.  The  accompanying  sketch 
is  from  Mr.  Adams’s  patient.  The  defect  in 

1 Mem.  dc  l1  A cad.  Roy.  de  Chir.  tom.  v. 


this  case  also  was  congenital.  Mr.  Adams 
says,  “ The  eye  has  been  greatly  distorted 
from  the  median  line,  and  from  the  gradual 
pressure  it  has  sustained  from  the  tumour, 
opacity  of  the  cornea,  complete  loss  of  vision, 
and  even  partial  atrophy  of  the  organ  have 
been  the  consequence.  The  swelling  has  a 
very  unequal  surface,  owing,  as  it  were,  to 
the  convolutions  of  the  brain.  A rugged 


Fig.  237. 


uneven  ridge  marks  the  edges  of  the  bony 
ring,  through  which  the  hernia  protrudes. 
The  centre  of  the  swelling  has  a soft,  unre- 
sisting feel,  and  it  has  a pulsation  in  it  syn- 
chronous with  the  action  of  the  heart.  Dur- 
ing any  respiratory  effort,  such  as  coughing 
or  sneezing,  an  impulse  is  communicated  to 
the  tumour  In  this  case  the  intellect  was 
unaffected,  and  the  only  inconvenience  caused 
by  this  tumour  was  the  loss  of  the  eye. 

In  young  children  there  is  almost  always 
more  or  less  fluid  in  the  tumour,  which  ren- 
ders fluctuation  and  transparency  more  com- 
mon in  them.  This  becomes  absorbed  as  the 
child  grows,  and  it  is  then  that  the  convolu- 
tions of  the  brain  may  be  traced. 

We  have  seen  that  patients  with  this  dis- 
ease may  live  many  years,  but  it  is  more 
common  to  find  that  the  tumour  gradually 
enlarges,  and  the  child  dies  exhausted  ; that 
encephalitis  is  set  up  by  some  irritating  cause, 
or  that  rapid  increase  in  the  quantity  of  fluid 
takes  place,  the  sac  becomes  distended,  the 
skin  ulcerates  or  sloughs,  fluid  escapes,  and 
death  occurs,  after  convulsions  more  or  less 
violent. 

The  most  usual  complications  are  hydro- 
cephalus, spina  bifida,  or  malformation  in 
some  other  part  of  the  body,  as  hare-lip, 
fissure  of  the  palate,  club-foot,  &c.  We  shall 
presently  refer  to  cases  in  which  this  disease 
was  complicated  by  unilocular  or  multilocular 

1 Oj).  cit.  pp.  310.  341. 
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cysts  formed  in  the  neighbourhood  of  the 
protrusion  beneath  the  integuments.  In  a 
case  by  Schneider  also,  a tumour,  formed  by 
two  ounces  of  black  blood,  adhered  to  the 
hernia,  which  had  passed  through  the  anterior 
fontanelle. 

Diagnosis  and  Prognosis. — The  diagnosis  of 
encephalocele  is  an  important  part  of  our 
subject  ; for  tumours  of  various  sizes  are 
frequently  observed  on  the  heads  of  young 
children,  and  the  safety  of  the  child  will 
depend  on  a correct  knowledge  of  the  dif- 
ferential signs  of  each  species  of  swelling; 
for  means  which  in  some  cases  would  be 
salutary  and  requisite,  in  others  would,  in  all 
probability,  prove  fatal.  The  diseases  for 
which  encephalocele  has  been  mistaken,  are 
cephalhaematoma,  various  tumours  of  the 
scalp,  naevus,  fungus  of  the  dura  mater,  serous 
cysts  of  the  head,  hydrocephalic  protrusion, 
and  nasal  polypus.  The  distinctive  marks 
between  encephalocele  and  Cephalhema- 
toma, are  given  in  the  latter  article. 

The  tumours  of  the  scalp  which  may  re- 
semble encephalocele,  are  the  bloody  tumour, 
or  sero-sanguineous  oedema,  so  common  on 
the  heads  of  infants  after  protracted  labour 
or  instrumental  delivery  ; and  certain  encysted 
or  non-encysted  tumours  of  the  skin,  or  sub- 
cutaneous cellular  tissue,  the  former  class  in- 
cluding the  species  formed  by  the  retention 
of  sebaceous  matter  in  a dilated  follicle,  meli- 
ceris,  and  atheroma ; the  latter  lipoma,  and 
steatoma. 

The  swelling  caused  by  infiltration  of 
bloody  serum,  or  extravasation  of  blood  into 
the  sub-cutaneous,  or  sub-aponeurotic  cellular 
tissue  of  the  scalp,  can  only  resemble  ence- 
phalocele when  the  effused  matter  has  be- 
come surrounded  by  a hard  ridge,  resulting 
from  the  effusion  of  lymph,  and  consequent 
condensation  of  the  parts  immediately  around 
it,  which  sometimes  occurs,  leaving  the  cen- 
tral part  comparatively  soft  and  yielding.  In 
no  other  case  is  there  any  thing  resembling 
an  aperture  in  the  walls  of  the  cranium  ; and 
this  ridge  cannot  be  mistaken  for  the  edge  of 
a bony  opening  if  the  finger  be  pressed  stea- 
dily on  it ; for  under  continued  pressure  it 
will  gradually  disappear,  whereas  a bony  edge 
would  become  more  evident.  And  further, 
these  swellings  are  unattended  with  pulsation, 
they  are  not  diminished  on  pressure,  nor  are 
cerebral  symptoms  produced  thereby. 

The  encysted  and  non-encysted  tumours 
are  distinguished  by  their  superficial  situation, 
indolent  nature,  and  their  mobility.  They  do 
not  adhere  to  the  bones,  and  the  latter  can  be 
felt  perfect  beneath  them.  They  also  want  the 
pulsation  and  other  marks  of  encephalocele. 

Nsevi  resemble  encephalocele  in  pulsating, 
and  being  reduced  in  size  by  pressure  ; but 
their  superficial  situation,  and  want  of  com- 
munication with  the  cranium,  are  sufficient  to 
distinguish  them.  See  also  Nevus. 

Fungus  of  the  dura  mater,  in  common  with 
encephalocele,  is  partly  reducible  on  com- 
pression, and  loss  of  sensibility  or  coma  are 
also  produced.  It  is  the  seat  of  pulsation, 


and  of  a movement  corresponding  with  in- 
spiration and  expiration.  It  passes  through 
an  opening  in  the  bone.  The  common  cha- 
racters being  so  numerous,  perhaps  the  marks 
of  diagnosis  will  be  best  given  by  means  of  a 
table. 
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No  premonitory 
symptoms. 


Is  congenital,  or 
appears  before  ossifi- 
cation has  been  com- 
pleted. 

Situated  either  on 
a suture,  fontanelle,  or 
some  part  of  the  skull, 
membranous  during 
intra-uterine  life. 

Borders  of  opening 
smooth.  Only  one  ex- 
ception to  this  rule  on 
record. 

Frequently  pedicu- 
lated. 


FUNGUS  OF  THE  DURA 
MATER. 

Preceded  by  cephal- 
algia, and  lancinating 
pains  during  the  ab- 
sorption of  the  bone. 

Excessively  rare  in 
infancy,  but  comes  on 
at  a period  when  the 
bones,  sutures,  and 
fontanelles,  are  com- 
pletely consolidated. 

Most  frequently 
pierces  the  substance 
of  a bone. 


Borders  of  opening 
rough  and  irregular. 


Always  large  at 
base — never  pedicu- 
lated. 


Subtegumentary  serous  cysts  do  not  pul- 
sate ; are  not  diminished  by  pressure  unless 
they  communicate  with  the  cranium,  nor  are 
cerebral  symptoms  thus  produced.  They 
are  very  generally  mobile,  and  not  adherent 
to  the  bone,  which  can  be  felt  beneath  them 
not  perforated.  Where  these  cysts  compli- 
cate encephalocele,  the  diagnosis  may  be  im- 
possible. 

A protrusion  of  the  dura  mater  filled  with 
fluid  would  not  be  readily  mistaken  for  the 
soft,  doughy,  elastic  tumour  of  simple  ence- 
phalocele ; but  it  might  be  impossible  to  dis- 
tinguish the  former  from  a hydrencephalo- 
cele  ; for  in  both  cases  the  cranium  is  per- 
forated, the  dura  mater  forms  the  hernial  sac, 
and  the  serum  contained  in  the  sac  passes 
into  the  cranium  on  pressure  being  applied  to 
the  tumour,  and  compresses  the  brain.  The 
diagnosis  then  might  be  impossible  ; but  it  is 
unimportant,  as  the  treatment  would  be  the 
same  in  both  cases.  That  such  aqueous  her- 
nias of  the  dura  mater  do  really  occur,  is 
proved  by  a case  of  Deslandes ',  in  which  a 
tumour  of  this  nature  passed  through  au  open- 
ing in  the  middle  and  inferior  part  of  the  oc- 
cipital bone,  and  extended  to  the  fourth  dorsal 
vertebra.  Ruysch  also  related  a case  of  this 
nature,  the  tumour  occupying  the  occipital 
region,  and  exceeding  in  bulk  that  of  the  head 
of  the  child.  Otto  describes  protrusion  con- 
sisting only  of  the  membrane,  and  contained 
fluid ; and  Dr.  Copland  states,  that  he  has 
met  with  several  cases  at  the  Infirmary  for 
Children,  and  in  “ unusual  situations,  namely, 
through  clefts  in  the  parietal  bone2.” 


1 Journal  de  Medecine,  tom.  xxvi.  p.  74.  1767. 
a.  Diet.  Pract.  Med.  pt.  i.  p.  225. 


12G 


ENCEPHALOCELE. 


Meckel 1 quotes  a similar  case  to  that  of 
Ruysch.  Dr.  Baron,  of  Gloucester,  has  re- 
corded a very  remarkable  case2  of  hydro- 
cephalus interims,  in  which  a tumour  formed 
“ on  the  top  of  the  head,  over  the  posterior 
fontanelle,”  which  soon  acquired  the  size  of 
a goose’s  egg.  This  soon  diminished  again, 
after  profuse  discharge  of  the  urinary  organs, 
which  continued  for  nearly  two  months,  when 
it  ceased,  and  the  head  again  enlarged,  and 
the  tumour  reappeared.  A discharge  then 
commenced  from  the  nostrils,  and  the  head 
again  became  less.  When  the  head  was  held 
forward,  the  fluid  ran  freely  from  the  nostrils. 
The  child  died  at  the  age  of  six  months  ; and 
Dr.  Baron  states,  “ on  uncovering  that  part 
formerly  occupied  by  the  swelling,  I saw  im- 
mediately what  accounted  for  its  origin,  and 
explained  many  of  the  phenomena.  A little 
to  the  right  side  of  the  falx  the  dura  mater 
was  ruptured,  as  was  demonstrated  by  a well- 
defined  circular  opening,  nearly  one  inch  in 
diameter,  which  communicated  directly  with 
what  was  the  external  tumour  and  the  inte- 
rior of  the  brain.  Through  this  opening  I 
evacuated  between  three  and  four  pints  of 
fluid,  which  was  contained  in  a bag  formed  by 
both  hemispheres  of  the  brain.  The  expan- 
sion of  the  brain  was  so  great,  that  round  the 
margin  of  the  opening  of  the  dura  mater,  it 
did  not  equal  the  thickness  of  a shilling,  and 
under  the  opening  it  had  entirely  disappear- 
ed ; proving  that  it  had  given  way  when  the 
dura  mater  yielded,  and  allowed  the  fluid 
from  the  internal  cavity  to  escape  into  the 
outward  swelling.  The  cerebellum  was  en- 
tire, and  the  organs  of  the  different  nerves 
seemed  unimpaired.  I could  not  well  exa- 
mine the  ethmoid  bone,  but  I easily  passed  a 
probe  through  it  into  the  nose.” 

Dupuytren  was  once  called  to  remove  what 
was  supposed  to  be  a nasal  polypus,  but  dis- 
covered it  to  be  a cerebral  protrusion  ; and 
another  case  of  encephalocele,  which  had 
passed  through  an  opening  in  the  ethmoid 
bone  into  the  nasal  fossa,  was  mistaken  for  a 
polypus,  and  operated  on  by  Richter.  The 
knowledge  that  such  a mistake  might  be 
made,  weuld  be  sufficient  to  put  the  surgeon 
on  his  guard,  and  then  there  would  not  be 
much  probability  of  error.  For  the  marks  of 
polypi  see  Polypus  and  Nose. 

Prognosis.  — When  the  hernial  tumour  con- 
tains a very  large  portion  of  brain,  death  alone 
can  be  expected  ; for  the  children  pass  their 
miserable  existence  in  a state  of  stupidity  and 
continual  suffering.  They  have  frequent  vo- 
miting, are  in  a state  of  habitual  irritation, 
nutrition  is  imperfectly  carried  on,  they  fall 
into  a state  of  marasmus,  and  die  worn  out,  or 
under  an  attack  of  convulsions.  If  life  be  pro- 
longed, the  skin,  distended  by  the  tumour, 
inflames  and  ulcerates,  the  sac  is  opened  and 
the  contents  denuded,  serum  escapes,  and  the 
child  is  worn  out  by  the  continual  discharge, 
or  is  destroyed  by  the  inflammation  which 

1 Hamlbuch  dcr  Pathologisclien  Anatomic,  tom. 
viii.  p.  51,  1820. 

5 Mediro-C'hirurgicsxl  Transactions,  vol.  viii.  p.  51. 


follows  the  opening  of  the  tumour.  When 
the  tumour  is  small,  we  have  seen  from  the 
cases  of  Guyenot,  Bennett,  and  Adams,  that 
patients  may  reach  adult  age  ; but  the  prog- 
nosis will  be  in  all  cases  grave,  as  we  shall  ac- 
knowledge after  considering  the  results  of 
surgical  treatment. 

Treatment.—  Our  knowledge  of  the  treat- 
ment of  encephalocele  is  very  limited  ; and 
the  subject  is  rendered  still  more  embarrass- 
ing by  studying  the  classics  of  our  professional 
literature,  or  the  w'ritings  of  authors  on  the 
diseases  of  infants.  Methods  of  treatment  are 
recommended,  which,  from  the  unanimity  of 
those  who  advise  their  adoption,  we  should 
suppose  to  be  almost  infallible  cures  ; while 
recorded  experience  proves  that  they  are  fre- 
quently inapplicable,  and  often  useless  in  cases 
where  their  application  is  possible.  Thus  the 
success  of  compression,  so  highly  vaunted,  has 
rarely  been  proved  in  practice  ; and  with  re- 
gard to  surgical  operations,  we  cannot  consult 
two  authors  without  falling  on  the  most  con- 
tradictory precepts,  and  neither  based  on  any- 
thing like  proof  from  facts.  We  shall  seek  to 
avoid  this  error,  and  endeavour  to  discover 
the  truth,  by  grouping  together  facts  which 
have  been  well  established  by  accurate  ob- 
servers. 

Recorded  cases  of  encepbalocele,  in  which 
surgical  operations  have  been  performed,  are 
not  numerous;  owing  partly  to  the  rarity  of 
the  disease,  and  probably  also  that  the  self- 
love  of  some  surgeons  has  not  allowed  them 
to  publish  cases  in  which  their  practice  has 
proved  unsuccessful.  There  are  sufficient, 
however,  to  enable  us  to  form  a general  view 
of  the  results  of  the  treatment  both  of  ence- 
phalocele and  hydrencephalocele  ; 1.  by  liga- 
ture ; 2.  by  incision  or  excision  ; 3.  by  punc- 
ture ; and  4.  by  compression. 

1 . Treatment  by  ligature. 

The  first  case,  in  which  a tumour  of  the 
head,  certainly  a hydrencephalocele,  was 
treated  by  ligature,  is  recorded  by  Forestus1. 
He  describes  it,  “ De  phlegmatica  excrescen- 
tia  valde  magna  instar  talpse,  aut  strumae,  vel 
potius  hydroceli,  in  collo  posteriori,  apparente 
in  infante  puella  duorum  mensium.”  This 
tumour  was  surrounded  by  a ligature,  which 
was  tightened  after  some  days  without  causing 
pain.  But  in  fourteen  days  an  eschar  formed 
at  the  summit  of  the  tumour,  and  serum  began 
to  escape.  The  child  died  exhausted  in  a few 
days.  Most  authors  of  the  seventeenth  and 
eighteenth  centuries,  express,  in  general  terms, 
their  objections  to  the  ligature  of  tumours  of 
the  head,  which  have  a communication  with 
the  interior  of  the  cranium  ; and  we  may, 
therefore,  suppose  that  they  had  grounds  for 
believing  it  to  be  dangerous  ; but  no  specific 
fact  in  illustration  is  recorded,  until  Schneider  2 
related  a case  of  encephalocele,  complicated 
by  haematocele,  treated  by  ligature  of  the 
tumour,  which  was  situated  in  the  middle  of 

1 Loc.  cit. 

2 Cliirurg.  Geseli.  Chemnitz,  1784 ; obs.  63, 
pt.  10. 
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the  head,  pediculated,  soft,  and  pulsating' ; the 
child  being  otherwise  well  formed.  Ligature 
was  applied  to  the  pedicle,  July  4,  1781,  and 
no  convulsions  followed  ; the  child  took  the 
breast,  and  slept  tranquilly.  The  ligature  was 
tightened  daily  ; and  by  the  10th,  the  integu- 
ments were  strongly  distended,  the  tumour 
had  become  globular,  and  ulceration  of  the 
skin  had  commenced.  On  the  13th,  the 
ulceration  had  extended  ; but  the  child  conti- 
nued well  until  the  15th,  when  it  appeared 
very  weak,  and  in  the  evening  was,  for  the 
first  time,  seized  with  convulsions,  and  died  in 
a few  hoars.  On  examination  after  death,  the 
tumour  appeared  to  be  formed  of  two  pouches, 
one  between  the  dura  mater  and  integuments, 
containing  bloody  serum  and  blood  ; the  other, 
a prolongation  of  dura  mater,  containing  por- 
tions of  brain  which  weighed  about  an  ounce 
and  three  quarters.  The  opening  was  at  the 
anterior  fontanelle,  about  an  inch  and  a half 
in  diameter.  Part  of  both  hemispheres  of  the 
cerebrum  protruded.  There  was  no  trace  of 
the  falx.  The  surface  of  the  brain  appeared 
to  be  in  a gangrenous  state.  The  pericranium 
was  separated  from  the  bone  around  the  edges 
of  the  fontanelle,  and  the  bone  was  blackish  in 
colour.  There  was  no  accumulation  of  serum 
either  in  the  arachnoid  or  ventricular  cavities. 
The  cerebellum  and  medulla  oblongata  were 
perfectly  healthy. 

The  only  other  case  of  ligature  is  recorded 
byM.Gistren,  of  Stockholm,  in  a Swedish  jour- 
nal *.  The  tumour  in  this  case  was  eighteen 
inches  in  circumference  at  the  largest  part. 
Ligature  was  applied,  and  the  child  died  in  a 
few  days.  We  have  thus  three  cases  illus- 
trating the  effects  of  the  treatment  by  liga- 
ture, and  three  deaths.  This  method  is 
therefore  deservedly  discarded ; and  we  pro- 
ceed to  examine, 

2.  Treatment  by  Incision  and  Excision. 

In  the  dissertation  of  Corvin,  before  quoted, 
it  is  stated,  that  a case  was  observed  in  July, 
1741,  in  which  a large  pediculated  tumour 
occupied  the  situation  of  the  occipital  protu- 
berance. It  fluctuated,  and  fluid  evidently 
passed  into  the  cranium  on  pressure.  A cru- 
cial incision  was  made  ; and,  after  the  escape 
of  a large  quantity  of  fluid,  two  cysts  appeared, 
shining  and  tendinous.  These  were  opened  ; 
fluid  escaped  ; and  a floating  substance,  which 
appeared  to  be  the  choroid  plexus,  was  seen. 
There  was  not  much  suffering,  but  the  child 
died  on  the  next  day.  On  dissection,  the 
superior  part  of  the  occipital  bone  was  found 
wanting  ; and,  in  place  of  the  occipital  protu- 
berance, there  was  an  abnormal  opening  of 
an  oval  form,  the  borders  of  which,  smooth, 
thin,  and  rounded,  formed  two  semicircles, 
and  the  inferior  extremities  of  the  latter  were 
united  by  a solid  fibrous  tissue,  four  or  five 
lines  in  length,  which  separated  the  abnormal 
opening  from  the  foramen  magnum.  The 
tentorium  had  protruded,  forming  the  two 

1 Svenska  Lakaie-sallskapets ; Haudlingar,  1814, 
vol.  ii.  no.  1. 


pouches.  The  third  and  lateral  ventricles 
formed  a large  common  cavity,  which  was 
directed  backwards,  and  terminated  against 
the  opening.  The  ventricles  contained  the 
red  body  which  was  seen  in  the  operation, 
and  which  was  a continuation  of  the  choroid 
plexus. 

A similar  case  is  recorded  by  Thiebault1. 
There  were  two  tumours  on  the  posterior 
part  of  the  head,  which,  the  author  was  con- 
vinced, after  careful  examination,  had  no  com- 
munication with  the  cranium.  He  therefore 
made  an  incision,  when  he  perceived  that  a 
considerable  portion  of  brain  had  passed 
through  a round  hole  an  inch  and  a half  in 
diameter,  in  the  middle  and  right  lateral  part 
of  the  occipital  bone.  It  was  covered  by 
dura  mater.  He  considered  that  he  had  gone 
too  far  to  stop,  and  accordingly  amputated  the 
protruding  portion  of  brain  ! The  child  died 
the  next  day. 

In  1813,  M.  Lallement2,  having  mistaken 
an  occipital  encephalocele  for  an  encysted 
tumour,  determined  to  extirpate  it  ; when, 
after  having  made  his  first  incision,  he  was 
arrested  by  the  brilliant  appearance  of  the 
dura  mater,  and  discovered  that  the  tumour 
passed  through  an  opening  in  the  occipital 
bone.  The  young  female  died  some  days 
afterwards,  when  the  tumour  was  found  to 
consist  of  an  extension  from  the  two  hemi- 
spheres of  the  cerebellum.  Some  time  after 
this,  M.  Baffos  committed  the  same  error : 
the  patient  died  ; and,  on  dissection,  the  same 
condition  of  parts  was  found  as  in  the  case  of 
M.  Lallement. 

Mr.  Earle3  alludes  to  a case  of  encephalo- 
cele which  a medical  man  mistook  for  an  en- 
cysted tumour  and  suddenly  removed,  when 
death  instantly  ensued  ; and  a case  of  incision, 
followed  by  death,  is  recorded  by  Buttners  *. 

Held 5 relates  the  case  of  a woman,  nineteen 
years  of  age,  who  had  a tumour  the  size  of  a 
rennet-apple  to  the  left  of  the  frontal  suture. 
It  yielded  a little  on  pressure,  and  appeared 
to  contain  a fluid.  He  took  it  for  meliceris, 
and  determined  to  remove  it  ; but,  after  in- 
cising the  skin,  he  recognized  an  opening  in 
the  cranium  below  the  fontanelle,  and  found 
that  the  tumour  passed  through  this  opening. 
It  was  covered  by  a membrane,  which  ap- 
peared to  contain  liquid.  He  incised  this 
membrane,  when  two  ounces  of  a yellowish 
fluid  escaped,  and  the  tumour  collapsed  ; and 
he  perceived  pulsation  and  a portion  of  brain. 
Dry  dressing  was  immediately  applied,  and 
gentle  pressure  employed,  until  the  brain  was 
reduced.  The  opening  afterwards  completely 
closed.  The  woman  perfectly  recovered,  and 
afterwards  had  several  children. 

' Journal  de  Chirurgie  de  Desault,  tom.  ii.  p.  327. 
1722. 

2 Boyer,  Traite  des  Mai.  Chir.  tom.  v.  p.  201. 

2 Medico-Chirurgical  Transactions,  vol.  vii. 

* Journal  del'  Chirurg.  Von  Grcefe  und  Walther, 
vol.  xix.  p.  159.  1833. 

5 Diss.  Inaug.  de  Hernia  Cerebri  in  Adulta  feli- 
citer  sanata.  Giessen,  1777. 
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Another  case  in  which  a patient  survived 
after  incision  is  recorded  by  Dr.  Bennett 1. 
There  was  nothing  abnormal  at  birth  ; but  a 
month  afterwards  a tumour  appeared,  first 
above  one  mastoid  process  and  then  the  other, 
which  gradually  enlarging,  an  incision  was 
made  ; but  the  substance  of  the  brain  showed 
itself  on  division  of  the  integuments,  and  the 
wound  was  accordingly  closed.  At  the  age  of 
six  years,  the  tumour  was  the  size  of  an  os- 
trich’s egg  ; all  sensibility  was  lost  on  its  being 
compressed;  but  the  general  health  was  other- 
wise good,  the  complaints  being  merely  of  the 
inconvenience  from  the  size  of  the  tumour. 
At  the  age  of  eleven,  the  girl  became  so 
excessively  lascivious,  that  all  the  efforts  of 
her  friends  were  required  to  keep  her  from 
running  after  the  young  negroes  of  the  plan- 
tation, and  she  was  constantly  unnaturally  ex- 
citing the  sexual  organs.  She  lived  to  the 
age  of  seventeen,  and  then  died  suddenly, 
after  carrying  a bucket  of  water  on  her  head. 
After  death,  the  tumour  occupied  two  lobes, 
one  of  which  was  twenty-four  inches  in  circum- 
ference, the  other  seventeen.  It  was  formed 
by  a portion  of  cerebellum  passing  through  an 
opening  in  the  left  side  of  the  occipital  bone  ; 
and  another  portion,  of  the  size  of  an  orange, 
through  the  right  side. 

M.  Thierry2  has  related  a very  interesting 
case,  in  which  a tumour,  about  a third  of  the 
size  of  the  head,  occupied  the  occipital  region, 
and  protruded  to  the  posterior  part  of  the 
neck  and  superior  of  the  back.  The  annexed 
cut  is  stated  to  give  a correct  idea  of  its 
situation  and  form. 


mined  to  make  an  exploratory  puncture,  which 
was  done  on  the  9th,  at  the  most  depending 
part  of  the  tumour,  when  only  about  a drachm 
of  liquid  escaped  ; and,  though  the  tumour 
was  compressed,  no  further  discharge  took 
place.  M.  Magendie,  who  was  present,  then 
thought  it  must  be  an  isolated  serous  cyst,  a 
serous  cavity  of  many  cells,  or  a pouch  of 
hydatids.  A stylet  was  passed  through  the 
canula  to  break  up  cells  ; but  without  effect, 
and  the  canula  was  withdrawn.  Another 
puncture  was  made  in  the  posterior  part,  when 
upwards  of  three  ounces  of  sero-sanguineous 
fluid  escaped  ; and,  after  removing  the  canula, 
a sanguineous  liquor  discharged  in  consider- 
able quantity,  and  a small  body  of  moderate 
consistence  was  felt  at  the  base  of  the  tumour. 
The  tumour  was  then  opened  by  a long  inci- 
sion in  the  median  line,  and  the  borders  of  the 
wound  were  everted ; when  it  appeared  that 
the  cavity  was  divided  into  many  cells.  In 
the  middle  of  this  cavity  there  appeared  a 
small  tumour,  covered  by  transparent  mem- 
brane, which  passed  through  an  opening  in 
the  walls  of  the  cranium.  It  being  found  im- 
possible to  return  the  protruded  parts  into 
the  cranium,  the  serous  surfaces  of  the  tumour 
were  brought  together,  and  three  sutures 
passed  around  small  pieces  of  ivory,  as  repre- 
sented in  the  subjoined  sketch. 


Fig.  238. 


It  was  transparent  and  fluctuating.  On  com- 
pression, pain  was  produced,  but  no  cerebral 
symptoms  ; motion  and  sensation  were  unal- 
tered, and  there  was  no  stupor.  It  became 
a question,  before  operating,  whether  the  case 
was  one  of  encephalocele  or  spina  bifida  ; in 
other  words,  whether  there  was  deficiency  of 
the  posterior  part  of  the  cervical  vertebrae,  or 
an  opening  from  defective  ossification  of  the 
occipital  bone.  The  child  was  born  Nov.  12, 
1836  ; and  by  the  7th  of  December,  as  the 
skin  was  becoming  distended,  it  was  deter- 

1  Baltimore  Medical  and  Surgical  Journal  and  Re- 
view ; January,  1834. 

2 L’ Experience,  20  Novembre,  1837. 


Fig.  239. 

On  the  10th,  the 
portion  of  skin  be- 
hind the  tumour 
was  removed.  On 
the  12th,  the  su- 
tures were  cut,  and 
the  pieces  of  ivory 
removed.  On  the 
16th,  the  wound 
had  nearly  cica- 
trized, but  fluid 
still  exuded  on 
pressure.  The 
child  continued 
well  until  the  24th, 
when  it  became  rapidly  weaker,  and  died 
on  the  26th.  On  dissection,  it  appeared  that 
the  fluid  in  the  ventricles  had  no  communi- 
cation with  the  tumour.  It  had  been  secreted 
by  a multilocular  membrane,  which  had  no  con- 
nection with  the  arachnoid.  The  annexed  cut 
shows  the  disposition  of  the  protruded  parts. 
Fig.  240. 
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which  had  passed  through  an  opening  in  the 
median  line,  between  the  superior  and  inferior 
occipital  fossae.  The  cerebellum  was  intact. 

We  have  thus  nine  cases  in  which  this  dis- 
ease has  been  treated  by  incision  or  excision, 
in  seven  of  which  the  operation  was  speedily 
followed  by  death.  The  case  of  Held  is  the 
only  one  which  can  be  called  successful ; and 
in  this  the  compression  employed  would,  in 
all  probability,  have  been  equally  beneficial  if 
employed  alone,  and  certainly,  if  conjoined 
with  puncture.  Incision  appears  to  be  equally 
unnecessary,  useless,  and  dangerous. 

3.  Treatment  by  Puncture. 

This  method  is  obviously  confined  to  cases 
of  hydrencephalocele,  as  no  conceivable  bene- 
fit could  result  from  punctures  of  the  cerebral 
substance.  The  first  case  in  which  it  was 
employed  is  recorded  by  Reiselius  ■.  The 
child  was  born  May  22,  1682;  and  on  the 
18th  of  June  the  tumour  was  punctured,  when 
about  four  ounces  of  serum  escaped.  The 
discharge  continued  throughout  the  three 
following  days,  during  which  time  the  child 
continued  feeble,  but  afterwards  became  very 
lively.  June  25, — Very  well ; but  the  charpie 
and  bandage  saturated  with  serosity.  After 
this  the  general  powers  of  the  child  progres- 
sively declined, the  discharge  became  purulent, 
and  death  took  place  on  the  8th  of  July. 
The  sagittal  suture  extended  into  the  foramen 
magnum  ; both  parietal  bones  were  very  livid 
and  adherent  to  the  skin,  the  left  being  much 
more  elevated  than  the  right.  The  tumour 
was  formed  by  dura  mater,  distended  into  a 
sac  containing  the  cerebellum,  which  had 
formed  the  hernia.  The  opening  was  con- 
founded with  the  sagittal  suture  and  foramen 
magnum.  The  brain  was  bathed  in  serosit}'. 

In  the  seventh  volume  of  the  Medico-Chi- 
rurgical  Transactions,  Mr.  Earle  described  a 
case  of  encephalocele,  situated  a little  above 
and  to  the  right  of  the  superior  transverse 
ridge  of  the  occipital  bone.  Feb.  11,  1812,  it 
was  punctured  ; and  the  operation  was  re- 
peated on  the  15th,  17th,  19th,  21st,  23rd, 
25th,  and  28th,  the  sac  becoming  evidently 
thickened.  Regular  pressure  was  applied  ; 
and  no  re-accumulation  took  place  until  March 
14,  when  the  bandage  was  removed  on  account 
of  irritation  of  the  sac,  and  by  the  17th  it  had 
attained  to  nearly  its  original  size.  It  was 
punctured  with  a bleeding-lancet,  and  pressure 
again  made.  April  3rd,  sac  began  to  fill  again, 
and  on  the  5th  it  was  again  punctured  ; 15th, 
sac  inflamed  and  ulcerated,  constitutional  irri- 
tation came  on,  and  the  child  died  on  the 
23rd.  A very  small  portion  of  medullary 
matter  was  in  the  occipital  opening  ; about 
four  ounces  of  fluid  in  the  lateral  ventricles. 
The  sac  was  lined  by  layers  of  lymph,  which 
was  so  thickly  deposited  around  the  aperture, 
that  a probe  could  scarcely  be  passed,  and 
w'ould  probably,  in  a short  time,  have  com- 
pletely closed  it. 


Dr.  Baron  1 * states  that  he  has  seen  a case 
similar  to  that  of  Mr.  Earle  : “ the  tumour  was 
in  the  same  situation,  and  had  been  twice 
punctured.  The  event  of  the  disease  has  not 
yet  been  ascertained.” 

Breschet,  in  a paper  on  the  Vices  de  Con- 
formation de  VEncephale *,  details  a case  of 
chronic  hydrocephalus,  combined  with  hernia, 
through  an  opening  in  the  occipital  bone.  It 
was  punctured,  and  about  twelve  ounces  of 
transparent  yellowish  serum  escaped.  Three 
days  afterwards  the  puncture  was  repeated, 
and  the  same  quantity  of  serum  again  flowed  ; 
but  the  child  continued  gay  and  lively.  Ano- 
ther puncture  was  made  seven  days  after- 
wards, which  was  followed  by  feebleness  and 
convulsions,  and  the  child  died  on  the  next 
day. 

Dr.  Horner,  professor  of  anatomy  in  the 
university  of  Pennsylvania,  has  related  a case 
of  hydrencephalocele,  containing  the  posterior 
lobes  of  the  cerebrum  forming  a tumour  in  the 
occipital  region,  after  passing  through  the 
posterior  fontanelle.  Dr.  Horner  says 3,  “ I 
concluded  this  to  be  a case  of  congenital  hy- 
drocephalus, which  had  occurred  in  the  lateral 
ventricles  of  the  brain  before  the  ossification 
of  the  cranium  had  much  advanced,  beginning 
perhaps  about  the  fourth  or  fifth  month  of 
intra-uterine  life  ; and  that  the  posterior  parts 
of  the  hemispheres  had  been  protruded  back- 
wards, and,  by  the  progress  of  the  disease  and 
the  natural  growth  of  the  head  together,  had 
been  converted  into  cysts  containing  serum  : 
that  the  character  of  the  disease,  in  short,  cor- 
responded with  spina  bifida.  I therefore  de- 
termined to  treat  it  by  evacuating  the  water.” 
This  tumour  was  evacuated  daily  by  acupunc- 
tuating  needles,  and  afterwards,  on  account 
of  the  increased  thickness  of  the  fluid,  by 
lancet-puncture  ; but  convulsions  came  on, 
and  the  child  died,  seventeen  days  after  birth. 
On  dissection, it  appeared  that  the  serous  effu- 
sion in  the  ventricles  had  forced  out  the  poste- 
rior lobes  of  the  cerebrum  through  the  posterior 
fontanelle.  The  dura  mater  surrounding  the 
protrusion  was  identified  with  the  integu- 
ments ; the  pia  mater  highly  inflamed,  in- 
jected, and  universally  adherent  to  the  inte- 
gument. “ Each  posterior  lobe  was  distended 
into  a spherical  sac  containing  purulent  serum  , 
and  having  its  inner  surface  in  a softened, 
disorganized  state.”  The  left  sac  was  con- 
nected with  the  left  lateral  ventricle  ; but  the 
right  was  insulated — “ the  lateral  ventricle  on 
that  side  being  closed  by  an  universal  adhe- 
sion of  its  contiguous  surfaces.”  Other  parts 
of  the  train  were  unaltered. 

Mr.  Adams 4 has  related  a case,  which  he 
considers  “ the  second  on  record  in  which  the 
plan  of  frequently  puncturing  the  tumour  and 
evacuating  its  fluid  contents,  as  recommended 

1 Medico- Chi  i’ll  rgi  cal  Transactions,  vol.  viii.  p.  .56. 

2 Archives  Generates  de  Medecine,  tom.xxv.  p.  480. 

3 American  Journal  of  Medical  Science,  vol.  iv. 
p.  530.  1829. 

4 Dublin  Journal  of  Medical  Science,  vol.  ii.  p.  341. 
1833. 
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in  the  treatment  of  spina  bifida,  has  been  ex- 
tended to  encephalocele  ; and  the  first,  as  far 
as  I know,  in  which  this  practice  has  been 
attended  with  success1.”  In  this  case  puncture 
was  performed  seven  times  with  a needle,  and 
once  with  a lancet ; and  on  this  occasion  alone 
did  the  operation  itself  seem  to  be  followed 
with  any  fever  or  unusual  restlessness  in  the 
infant.  Pressure  was  once  applied  by  means 
of  plaster  and  bandage  ; but  convulsions  came 
on,  and  the  pressure  was  never  repeated. 
After  repeated  punctures,  the  quantity  of 
fluid  became  so  trifling-  that  the  operation  was 
no  longer  necessary ; but  the  solid  part  of 
the  tumour,  formed  of  the  brain  itself,  was 
not  diminished.  The  treatment  “ kept  the 
disease  from  progressing  until  the  child  arrived 
at  that  state  of  development  when  the  brain 
and  its  membranes  became  less  disposed  to 
watery  secretions,  and  the  powers  of  the 
constitution  enabled  the  infant  to  provide  a 
stronger  skin,  capable  of  sustaining  the  weight 
of  the  hernia  2.”  He  refers  to  another  case 
in  which  he  saw  puncture  employed,  and  the 
child  died  nine  days  afterwards ; but  this 
operation  was  performed  under  unfavourable 
circumstances.  The  following  cut  is  a repre- 
sentation of  this  tumour  : — 


Fig.  241. 


We  have,  then,  six  cases  illustrating  the 
effects  of  puncture,  and  of  these  four  died  ; in 
one  the  result  was  not  ascertained  ; and  Mr. 
Adams’s  single  case  is  the  only  instance  of 
cure — and  this,  it  will  be  seen,  was  imperfect. 
It  would  appear,  therefore,  that  though  punc- 
ture may  be  less  dangerous  than  incision,  it  is 
by  no  means  free  from  risk  ; for  it  is  extremely 
probable  that  many  of  the  patients  whose 
cases  have  just  been  detailed,  would  have  lived 
much  longer  if  the  disease  had  been  left  to 
nature.  The  only  circumstances  under  which 
our  present  experience  can  lead  us  to  expect 
benefit  from  puncture,  are  probably  when  the 
sac  is  so  much  distended  that  its  rupture  or 
ulceration  is  almost  certain.  This  occurrence 
is  proved  to  have  been  fatal  in  so  many  in- 
stances, that  it  would  be  far  better  to  antici- 
pate it  by  puncture  ; thereby  evacuating  the 
fluid  more  gradually,  and  rendering  the  heal- 


ing of  the  opening  in  the  sac  far  more  proba- 
ble. This  result  is  facilitated  by  making  the 
punctures  in  those  parts  of  the  sac  least  af- 
fected by  the  effects  of  distention. 

4.  Treatment  by  Compression. 

This  method,  under  proper  and  obvious  pre- 
cautions, is  the  least  dangerous,  and  is  stated 
by  most  writers  to  be  the  most  efficacious  ; 
but  we  are  aware  of  only  two  cases  in  which 
its  success  has  been  proved.  The  first  is  the 
case  of  M.  Salleneuve1,  which  wras  related  to 
the  French  Royal  Academy  of  Surgery.  The 
patient  w-as  a child,  who  was  born  with  a tu- 
mour on  the  posterior  and  lateral  part  of  the 
head, — soft ; disappearing  on  compression  ; oc- 
cupying the  situation  where  the  parietal,  occi- 
pital, and  temporal  bones  approximate  each 
other  ; passing  through  an  opening  an  inch 
and  a half  in  diameter  ; and  regularly  pulsat- 
ing. A piece  of  sheet-lead,  pierced  with  holes, 
by  which  it  could  be  fastened  to  the  cap,  was 
applied  so  as  to  make  a moderate  degree  of 
permanent  compression  upon  the  tumour.  It 
gradually  diminished  in  volume,  ossification 
proceeded,  and  the  lambdoid  suture  was  even- 
tually perfectly  closed.  A case  w-as  also  treated 
in  a similar  manner  by  Callisen  2.  He  does 
not  give  the  details,  but  refers  to  it  in  the  fol- 
lowing terms  : “ Sic  parvas  hernias  cerebri 
curari,  ac  hiatum  osseum  denique  occludi  posse, 
aliorum  et  propria  experientia  evicit.”  But  he 
agrees,  that  when  of  a larger  size,  scarcely 
anything  can  be  done  beyond  applying  some 
contrivance  to  shield  the  protruded  parts 
from  injury. 

We  may  conclude,  then,  that  when  an  cn- 
cephalocele  is  not  very  large,  and  is  reducible 
w'ithout  producing  evidence  of  cerebral  com- 
pression, the  displaced  parts  should  be  re- 
turned, and  pressure  applied  by  means  of  a 
plate  of  ivory,  silver,  or  lead,  maintained  by  a 
bandage.  Ivory  is  preferable  to  a metallic 
support,  as  it  is  not  so  good  a conductor  of 
caloric,  and  therefore  less  capable  of  trans- 
mitting variations  of  temperature  to  the  brain. 
If  reduction  be  impossible, — and  pressure 
causes  no  pain  or  dulness, — compression  may 
be  still  applicable  to  prevent  further  en- 
largement. Lastly,  if  the  tumour  cannot  be 
returned,  nor  pressure  supported,  all  we  can 
do  is  to  adopt  some  mechanical  contrivance, 
varied  according  to  the  form  and  situation  of 
the  tumour,  to  protect  the  brain  from  external 
injury,  and  from  cold.  It  may  be  advisable  to 
combine  puncture  with  compression  under  the 
circumstances  before  stated. 

Bibliography. — Many  writers  on  Encephalocele 
are  referred  to  in  the  above  article,  and  their  works 
given  in  the  foot-notes.  See  also  Major , De  Cranii 
Sutura  Sagittali  ad  Nasum  excurrente  ; and  De  Breg- 
niate  Infantibus  Clauso  : Miscell.  Acad.  Nat.  Cur. 
Dec.  11,  an.  8,  1877.  Sommer , De  Usu  Suturarum 
Cranii:  ibid.  Dec.  11,  an.  10,  1691.  Maucharl,  Anat. 
Hydroceph.  ibid,  1696.  Himauld,  Recherchcs  surlcs 
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2 Loc.  cit. 
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1.  A\  urzburg,  1769.  Oelirne , De  Morbis  recens  na- 
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la  Soc.  Roy.  de  Med.  1779.  Thiemig , De  Hernia 
Cerebri.  Gottingen,  1792.  Beclard , in  Bulletin  de  la 
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Chirurgicales.  Pans,  1816.  Carombc,  Ein  Hirnbruch. 
Berlin,  1817.  N'dgele , Ueber  den  Angebornen  Hirn- 
bruch, in  Hufeland  s Journal,  1822.  Martini , in 
Repertorio  Medico-Cliirurgico  di  Torini,  1824.  Serres, 
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( Thomas  Spencer  Wells.) 

ENOEPHALOID  (from  cyKetpaXog,  the 
brain  or  encephalon,  and  tidog,  like).  A spe- 
cies of  cancer ; so  called  from  its  resemblance 
to  the  substance  of  the  brain.  See  Cancer. 

ENCHONDROMA  (from  iy\ovSpog,  car- 
tilaginous). A term  recently  applied  by  Pro- 
fessor Muller  to  a form  of  cartilaginous  growth 
presenting  an  alveolar  aspect  on  section.  The 
walls  of  the  alveoli  are  opaque,  the  contents 
semi-transparent  ; the  component  materials 
are  characterized  chemically  by  containing  a 
peculiar  form  of  gelatine  (chondrin),  and 
microscopically  by  presenting  the  structure 
of  embryonic  cartilage.  See  Tumours,  Car- 
tilaginous. 

ENCYSTED.  See  Tumours. 

ENDOSTEITIS  (from  evSoOsv  within, 
ootiov  a bone,  and  the  suffix  trig).  Inflam- 
mation of  the  endosteum1,  or  medullary'  mem- 
brane of  the  bones. 

The  diseases  of  this  membrane  have  hither- 
to received  no  consideration  as  conditions 
arising,  and  to  a certain  extent  advancing,  in- 
dependently of  changes  in  the  bony  tissue  or 
periosteum.  As  was  until  a recent  period 
the  case  with  the  affections  of  the  endocar- 
dium, (a  structure  having  somewhat  analogous 
topical  relations,)  they  have  been  presumed 
either  incapable  of  such  independent  exist- 
ence, or  if  so  capable,  possessed  of  no  great 
pathological  importance,  unless  co-existing 
with  change  in  the  bone  or  periosteum,  or 
unworthy  of  the  attention  of  the  practitioner, 
because  no  special  symptoms  are  known  by 
means  of  which  they  may  be  localised  with 
precision  during  life.  The  incorrectness  of 
these  three  notions  in  respect  of  the  endo- 
cardium is  now  well  known  ; it  will  not  be  a 
matter  of  much  difficulty  to  show  that  the 
two  former  ot  them  are,  as  regards  the  en- 
dosteum also,  untenable  ; and  that  assiduous 
clinical  observation  may  render  the  distinc- 
tion of  the  diseases  of  that  membrane  and  of 

1 We  retain  the  word  endosteum,  formerly  (vol.  i. 
p.  657.)  proposed  by  us,  as  it  has  met  with  the  ap- 
proval  of  several  judicious  persons. 


the  osseous  substance  and  periosteum  far  from 
impossible,  cannot  reasonably  be  doubted. 

Anatomical  considerations  indicate  the  pos- 
sibility of  the  occurrence  of  endosteitis  as  a 
separate  existence  ; the  endosteum  in  truth 
is  not  intimately  adherent  to  the  bony  sur- 
face ; Beclard  long  since  showed  1 that  the 
shrivelling  of  the  membrane  produced  by 
the  action  of  gentle  heat  or  of  a dilute  acid, 
caused  its  separation  from  the  bone,  with  a 
facility  plainly  excluding  the  idea  of  intimate 
union.  On  the  other  hand  it  is  matter  of  ob- 
servation, that  inflammatory  action  originat- 
ing in  any  of  the  three  tissues,  osseous,  peri- 
osteal, or  endosteal,  quickly  spreads  in  the 
majority  of  instances  to  the  others.  That 
such  extension  of  inflammation  should  arise, 
is  nothing  more  than  might  be  anticipated 
from  reflection  upon  the  free  communication 
which  subsists  between  the  vascular  system 
of  all  the  constituents  of  bones,  coupled 
with  the  fact  that  the  endosteum  exists,  not 
only  in  the  tubular  cavities  and  spongy  tis- 
sue, but  penetrates  even  into  the  canaliculi 
of  the  cortical  substance.  From  this  mode 
of  arrangement  of  the  endosteum,  it  is  that 
numerous  examples  of  deep  seated  inflamma- 
tion, really  originating  in  that  membrane,  and 
affecting  the  true  bony  tissue  only  second- 
arily, are  set  down  as  instances  of  disease  of 
the  osseous  substance  alone. 

Increased  vascularity  forms,  as  elsewhere, 
an  important  feature  in  the  anatomical  con- 
dition of  the  inflamed  endosteum  ; the  injec- 
tion is  commonly  extremely  minute,  so  much 
so,  that  in  some  instances  the  medulla  appears 
of  a uniform  florid  or  livid  red  colour.  It  is 
not  very  unusual  to  find  blood  extravasated 
in  points  or  patches,  and  small  hsematomata 
are  sometimes  seen.  The  stage  of  exudation 
takes  place  with  extreme  rapidity.  The 
medulla  and  meshes  of  the  endosteum  become 
infiltrated  with  liquid  fibrinous  matter,  which 
at  first  causes  softening  of  the  infiltrated 
tisse ; it  nevertheless  possesses  the  plastic 
property  in  so  high  a degree,  that  it  almost 
immediately  becomes  concrete,  increases  the 
dimensions  and  firmness  of  the  medulla,  and 
causes  thickening  of  the  membrane  itself. 
This  is  best  seen  in  cases  of  endosteitis  fol- 
lowing amputation,  where  the  medulla  pro- 
trudes in  the  form  of  a small  rounded  deep 
red  coloured  mass  on  the  surface  of  the  stump, 
to  such  extent  sometimes,  as  to  require  re- 
moval with  the  knife.  When,  as  may  be  the 
case,  the  surgeon  is  obliged  to  repeat  this 
little  operation,  in  consequence  of  reproduc- 
tion of  the  removed  part,  the  protruding  mass 
at  length  ceases  altogether  to  contain  adipose 
matter,  and  is  wholly  composed  of  solidified 
fibrine.  The  contents  of  the  cells  of  the  can- 
cellated structure,  if  the  inflammation  spread 
to  them,  undergo  similar  fibrinous  infiltra- 
tion. 

Of  the  ordinary  duration  of  this  stage  of 
exudation,  we  are  unprepared  to  speak  with 

1 Anat.  Generale,  p.  175. 
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precision,  but  that  under  certain  conditions  it 
is  extremely  brief  appears  from  the  rapidity 
with  which  the  next  phasis,  that  of  suppuration, 
sets  in  on  the  endosteal  surface  exposed  by 
amputation.  Pus  may  accumulate  in  minute 
spots,  which  by  increasing  and  running  into 
each  other  form  abscesses  of  some  size  (a  size 
of  course  always  proportional  to  the  space 
in  which  suppuration  occurs)  ; or  a greater  or 
less  extent  of  the  tissue  may  be  infiltrated 
with  that  fluid.  The  infiltration  extends  to 
the  cancellated  texture. 

A mode  of  termination  of  this  inflamma- 
tion, which  the  phenomena  of  disease  of  the 
bony  tissue  itself  prove  to  be  of  proportion- 
ally great  frequency,  is  sphacelus.  The  total 
interruption  of  circulation  upon  which  this 
change  depends  necessarily  influences  the 
vascular  condition  of  the  adjoining  tissue  ; the 
circulation  of  this  also  is  arrested,  and  necro- 
sis of  the  internal  stratum  of  the  shaft  follows 
as  a necessary  consequence. 

The  progress  of  endosteitis,  in  the  great 
majority  of  cases,  places  it  among  essentially 
acute  diseases,  when  it  is  the  result  of  ampu- 
tation or  injuries,  with  breach  of  surface  and 
exposure.  Even  under  these  circumstances, 
however,  it  may  run  a comparatively  slow 
course,  and  a chronic  character  almost  always 
marks  the  disease  when  depending  upon  in- 
ternal causes,  or  external  influences  unat- 
tended with  solution  of  continuity  in  the 
bone.  Examples  of  chronic  endosteitis  are 
those  cases  of  abscess  of  the  central  cavity, 
and  more  especially  of  the  articular  heads  of 
the  bones,  of  which  not  a few  examples  are 
now  upon  record.  A rarer  appearance  in  the 
chronic  state  is  induration  and  thickening, 
with  grey  or  dirty  red  discoloration  of  the 
medulla,  attended  with  shrivelling  of  its  sub- 
stance. This  shrivelling  of  tissue  manifestly 
depends  upon  the  slow  contraction,  co-ad- 
vancing  with  the  organization  of  the  fihrine 
exuded  during  the  acute  stages.  And  in  all 
probability,  the  grey  discoloration  (depend- 
ing immediately  upon  impaired  freedom  of 
the  circulatory  movements)  the  induration 
and  reduced  size  of  the  endosteum  and  me- 
dulla, all  of  them  so  clearly  traceable  to  the 
contractile  power  of  the  fibrine,  are  not  the 
most  important  phenomena  due  thereto.  On 
reviewing  the  striking  effects  produced  in 
various  tissues,  and  under  various  circum- 
stances, by  the  contraction  of  plastic  exuda- 
tions, it  seems  in  a very  high  degree  probable 
that,  (arising  as  this  contraction  does  in  the 
present  instance,  in  a tissue  of  extreme  deli- 
cacy, the  vessels  of  which  are  especially  dis- 
tinguished by  the  thinness  of  their  coats,)  it 
may  to  such  extent  obstruct  the  motions  of 
the  blood  in  those  vessels,  as  nearly  or  totally 
to  arrest  the  circulation  in  the  adjoining  bony 
layers.  Even  the  occurrence  of  rupture  of 
the  delicate  communications  between  tho 
membrane  and  the  bone  appears  to  be  in  this 
manner  not  impossible.  Now  if  either  of 
these  states  is  produced,  necrosis  of  the  Irony 
layers  referred  to  must  be  the  result.  We 


have  not  as  yet  observed  a convincing  speci- 
men of  such  mode  of  progress  of  the  disease, 
but  offer  the  notion  of  its  occurrence  as  a 
conjecture  based  upon,  we  believe,  very 
plausible  grounds.  Should  it  receive  the 
sanction  of  experience,  it  will  have  explained 
one  class  of  cases  of  necrosis,  the  mode  of 
formation  of  which  has  hitherto  eluded  inves- 
tigation. 

It  must  be  observed  that  chronic  endos- 
teitis, still  more  rarely  than  acute,  exists 
without  concomitant  changes  in  the  bony 
structure  characteristic  of  inflammatory  action. 
Nodules  of  bone  in  the  state  of  rarefaction  or 
condensation — the  latter  may  amount  even  to 
eburnation — both  of  them  effects  of  that  action, 
may  be  frequently  seen  in  the  neighbourhood 
of  inflamed  endosteum  ; but  it  is  occasionally 
no  easy  matter  to  determine  in  which  tissue 
the  disease  originated.  See  Osteitis. 

Inflammation  of  the  endosteum  plays  a 
prominent  part  in  the  phenomena  of  central 
and  articular  caries.  The  total  separation  of 
carious  fragments  from  their  surrounding  con- 
nections, is  commonly  the  result  of  suppura- 
tion and  destruction  of  the  portion  of  endos- 
teum investing  them,  whereby  their  vascular 
supply  is  completely  cut  off.  This  is  excel- 
lently seen  in  the  cancellated  heads  of  the 
long  bones. 

Endosteitis  is  among  the  causes  of  the  puru- 
lent impregnation  of  the  blood  accompanied  by 
metastatic  abscesses  in  the  viscera,  the  lungs 
and  liver  especially,  which  prove  among  the 
most  frequent  causes  of  death  in  operations 
requiring  division  of  bony  structure.  In  inju- 
ries of  the  head,  this  inflammation  affecting  the 
diploe,  holds  the  same  relation  to  the  purulent 
collections  in  the  liver.  That  these  secondary 
purulent  accumulations  are  the  result  of  sup- 
puration in  the  endosteum,  is  firmly  esta- 
blished by  the  fact,  that  in  some  such  cases 
no  other  tissue  in  the  body  is  the  seat  of  pri- 
mary suppurative  inflammation.  Although  the 
delicate  veins  of  the  membrane  have  not  been 
demonstrated  to  be  the  seat  of  the  anatomical 
changes  of  inflammation,  the  general  history  of 
metastatic  abscesses  shows  it  to  be  extremely 
probable  that  those  changes  really  exist.  See 
Phlebitis. 

We  shall  not  infringe  upon  the  article 
Fracture,  by  tracing  the  phenomena  occur- 
ring in  the  endosteum,  during  the  formation 
of  the  provisional  and  permanent  callus. 

Of  the  causes  inducing  inflammation  in  the 
endosteum  more  especially,  nothing  is  as  yet 
distinctly  known.  The  subject  at  present 
merges  in  that  of  inflammation  of  bone  gene- 
rally ; but  the  peculiarities  of  structure  of  the 
membrane  seem  to  justify  the  notion  that  the 
advancement  of  knowledge  will  provide  en- 
dosteitis with  an  etiology  of  its  own.  When 
the  cause  acts  simultaneously  upon  the  other 
component  tissues  of  the  bone,  as  after  ampu- 
tation, the  inflammation  of  the  endosteum,  the 
first  to  appear,  is  commonly  rapidly  followed 
by  affection  of  the  bony  substance. 

From  what  has  been  already  stated,  it  fol- 
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lows  that  we  can  have  little  to  say  upon  the 
special  symptoms  and  diagnosis  of  endosteitis. 
From  periosteitis  and  inflammation  of  the 
superficial  bony  strata,  it  may  be  distinguished 
commonly  by  the  absence  of  perceptible 
swelling  ; nevertheless  the  tendency  to  com- 
plication with  disease  of  the  other  tissues 
deprives  this  sign  of  much  of  its  value.  It  is 
true  also,  that  the  pain  attending  the  disease, 
is  usually  remarkable  from  the  deepness  of  its 
seat ; but  it  is  hardly  necessary  to  insist  upon 
the  errors  likely  to  follow  from  too  great 
confidence  in  the  affirmation  of  patients  re- 
specting the  precise  seat  of  pain.  Under 
certain  circumstances  there  may  be  no  pain 
at  all,  the  membrane  may  after  amputation 
be  actually  converted  into  a sac  filled  with 
pus,  and  yet  the  patient  complain  of  no  suf- 
fering in  the  limb.  This  seems  to  show  that 
the  pain  commonly,  we  might  say  invariably, 
felt  when  the  disease  occupies  a bone  without 
solution  of  continuity  communicating  exter- 
nally, depends  more  on  the  confinement  of 
the  products  of  inflammatory  exudation,  than 
on  the  nature  of  the  disease. 

It  is  impossible,  in  the  present  state  of 
knowledge,  to  separate  the  history  of  the 
treatment  of  endosteitis  from  that  of  osteitis  ; 
to  the  article  descriptive  of  this  disease,  we 
consequently  refer  for  information  on  the 
subject.  (IV alter  Hayle  W alshe .) 

ENEMA  (from  evirjfii,  to  inject ; clysterium, 
Lat.  ; lavement , Fr.  ; Klister,  Ger.)  A sur- 
gical ministration,  which  consists  in  the  injec- 
tion into  the  lower  bowels,  through  the  anus, 
of  various  kinds  of  remedies  in  a liquid  or 
gaseous  state.  The  instruments  employed  for 
this  purpose  are  syringes,  the  enema  appara- 
tus, or  an  ox-bladder  and  canula. 

ENTERALGI A (from  evrtpo v,  intestine, 
and  aXyof,  pain),  Colic. 

ENTEROCELE  (from  tvrepov,  intestine, 
and  Kt)\r ;,  tumour).  A hernial  tumour  is  so 
called  when  itscon  tents  consist  of  intestine  only. 

ENTERO-CYSTOCELE  (from  tVTlQOV, 
and  Kvang,  a bladder;  and  k tumour).  A 
rare  species  of  hernia,  in  which  the  tumour  is 
formed  of  the  bladder,  and  a portion  of  intes- 
tine. 

ENTERO-EPIPLOCELE  (fromthesame 
derivatives  ; and  tmxXoov,  the  omentum).  A 
hernia  formed  of  omentum  and  intestine. 

ENTERO-H  YDROCELE  (from  the  same 
derivatives,  and  vtiwp,  water).  An  intestinal 
hernia  complicated  with  hydrocele.  It  is  not 
uncommon,  and  perhaps  their  coincidence  may 
often  hold  the  relations  to  each  other  of  cause 
and  effect.  It  is,  indeed,  easy  to  imagine  that 
a hydrocele,  by  its  weight  and  bulk,  may  so 
drag  upon  the  spermatic  cord  and  peritoneum, 
as  to  facilitate  the  descent  of  a portion  of  in- 
testine ; while,  on  the  other  hand,  the  pres- 


sure of  an  intestinal  hernia  in  the  scrotum  will 
often  determine  an  accumulation  of  fluid  in 
the  tunica  vaginalis.  See  Hernia. 

ENTEROTOME  (from  ivnpov,  intestine, 
and  Tifivw,  to  cut).  An  instrument  used  by 
Cloquet  in  post  mortem  examinations,  for 
rapidly  slitting  up  the  whole  of  the  intestines. 
It  is  merely  a large  pair  of  scissors,  one  blade 
of  which  is  much  longer  than  the  other,  and 
probe  pointed.  Also  an  instrument  described 
in  Fistula,  Intestinal. 

ENTRICHOMA.  See  Entropium,  Tri- 
chiasis. 

ENTROPIUM  (tp,  in,  rpf7rw,  I turn).  In- 
version of  the  eyelids.  Fr.  renversement  des  pau- 
pieres  en  dedans  ; Germ,  die  Einwdrtsstulpung 
der  Augenlieder. 

Entropium  is  the  converse  of  ectropium. 
The  free  margin  of  the  eyelid  with  the  eye- 
lashes is  turned  in  against  the  eyeball,  which 
they  keep  in  a state  of  great  irritation  by  the 
friction  they  exert  upon  it.  Sometimes  how- 
ever, the  eyelid  is  so  much  rolled  upon  itself, 
that  its  margin  with  the  eyelashes  is  lodged 
in  the  inferior  palpebral  sinus  of  the  conjunc- 
, tiva  ; in  which  case  there  is  little  or  no  irri- 
tation. 

The  margin  of  the  eyelid  may  be  inverted 
in  part  of  its  extent  only,  constituting  partial 
entropium  ; more  commonly  the  entropium  is 
complete.  One  eyelid  only  may  be  affected, 
or  both  eyelids  together  of  one  eye.  Some- 
times one  eyelid  of  one  eye,  and  one  eyelid 
of  the  other ; sometimes  again  both  eyelids 
of  both  eyes  are  turned  in. 

The  distress  occasioned  by  the  friction  of 
the  margin  of  the  eyelid,  and  the  eyelashes 
against  the  eyeball  when  an  attempt  is  made 
to  use  the  eye,  together  with  the  intolerance 
of  light  which  is  usually  present  in  a greater 
or  less  degree,  forces  the  patient  to  keep 
the  eye  always  closed,  or  half  closed  and  as 
much  as  possible  at  rest. 

In  consequence  of  the  constant  irritation 
w'hich  attends  entropium,  the  conjunctiva 
corneae  becomes  vascular  and  opaque,  and 
ultimately  the  whole  conjunctiva  thickened, 
dry  and  cuticular. 

Entropium  is  to  be  distinguished  from  tri- 
chiasis, which  is  attended  by  the  same  dis- 
tressing irritation.  In  trichiasis,  the  margin 
of  the  eyelid  retains  its  proper  position,  whilst 
the  eyelashes  only  are  inverted.  Entropium 
and  trichiasis  however  not  unfrequently  co- 
exist. 

There  are  different  forms  of  entropium  de- 
pending on  different  morbid  conditions  of 
parts,  and  therefore  requiring  different  modes 
of  treatment. 

Entropium  may  be  owing  to  : — 1.  Relax- 
ation of  the  integuments  of  the  eyelid.  2.  A 
contracted  and  deformed  state  of  the  tarsal 
cartilage.  3.  Spasmodic  contraction  of  the 
orbicularis  palpebrarum  muscle  when  long 
continued. 
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Entropium  with  relaxation  of  the  integuments  of 
the  eyelid.  ( Entropium  senile.') 

In  consequence  of  the  firmness  and  breadth 
of  its  tarsal  cartilage  and  the  existence  of  the 
levator  palpebrae  muscle,  simple  relaxation  of 
the  integuments  of  the  upper  eyelid  seldom 
produces  any  great  degree  of  entropium  ; it 
merely  hinders  the  eyelid  from  being  freely 
raised  constituting  one  form  of  ptosis.  It  is 
the  lower  eyelid  which  is  most  generally  the 
seat  of  entropium  from  relaxation. 

In  this  form  of  entropium,  the  margin  of 
the  eyelid  and  the  eyelashes  are  in  other 
respects  perfectly  natural  and  the  tarsal  car- 
tilage appears  to  be  healthy.  The  eyelid  is 
simply  rolled  back  upon  itself,  sometimes,  as 
has  already  been  remarked,  so  much  round 
that  the  margin  with  the  cilia  lie  in  the  infe- 
rior palpebral  sinus  of  the  conjunctiva  so  that 
little  or  no  irritation  attends  the  inversion. 
If  the  finger  be  applied  to  the  outside  of  the 
eyelid  and  the  skin  pressed  down  a little,  the 
margin  of  the  lid  with  its  eyelashes  readily 
starts  into  its  place,  and  will  continue  so  of 
itself  until  the  patient  winks,  when  it  will  fall 
back  with  a jerk  into  its  former  state  of  in- 
version. 

A relaxed  and  superabundant  state  of  the 
integuments  of  the  eyelid,  does  not  appear  to 
be  of  itself  the  exciting  cause  of  the  entro- 
pium ; it  appears  merely  to  favour  its  deve- 
lopment at  first,  and  to  allow  of  its  continu- 
ance afterwards.  The  displacement  inwards  of 
the  margin  of  the  eyelid,  will  usually  be  found 
to  have  taken  its  rise  in  the  following  man- 
ner. During  an  attack  of  ophthalmia  at- 
tended by  a swollen  or  cedematous  state  of 
the  eyelids,  these  being  long  kept  closed  or 
even  spasmodically  contracted,  the  edge, 
overbalanced  by  the  puffy  state  of  the  orbital 
portion  of  the  lid  is  pressed  or  turned  inwards 
by  the  ciliary  portion  of  the  orbicularis  muscle. 
A wrong  direction  having  been  thus  acquired, 
it  continues  even  after  the  subsidence  of  all 
swelling  or  oedema. 

The  form  of  entropium  just  described,  is 
most  frequently  met  with  in  old  persons.  In 
persons,  in  whom  the  relaxed  and  super- 
abundant state  of  the  integuments  of  the  eye- 
lid does  not  exist,  entropium  may  be  pro- 
duced by  the  spasmodic  contraction  of  the 
orbicularis  muscle,  during  an  acute  attack  of 
inflammation  with  intolerance  of  light,  and  a 
swollen  state  of  the  eyelids  ; but  it  will  cease 
on  the  subsidence  of  the  ophthalmia,  espe- 
cially if  care  be  taken  to  keep  the  eyelid  in 
its  proper  place  by  some  mechanical  contriv- 
ance. The  most  efficient  and  convenient 
contrivance  for  this  purpose,  is  a bit  of  firm 
wire  so  twisted  and  bent,  as  to  fit  on  the 
back  of  the  head  by  its  middle,  and  press  by 
its  rounded  extremities  against  the  orbital 
portion  of  the  lower  eyelids. 

Treatment. — This  consists  in  the  excision, 
or  in  the  destruction  by  caustic  of  a portion 
of  the  relaxed  integuments. 

Excision. — The  portion  of  integument  re- 
moved should  be  of  an  elliptical  shape,  and  of 


such  a breadth,  that  when  the  edges  of  the 
gap  which  is  left  are  brought  together,  the 
eyelid  will  be  retained  in  its  proper  position. 
Though  the  piece  of  integument  ought  to  be 
removed  from  near  the  margin  of  the  eyelid, 
a sufficient  breadth  of  skin  must  still  be  left 
at  the  margin  for  the  insertion  of  stitches. 


Fig.  242. 


To  effect  the  removal  of  the  piece  of  inte- 
gument in  the  form  of  an  ellipse,  a transverse 
fold,  of  a size  sufficient  to  bring  the  eyelid  into 
its  proper  place,  is  to  be  taken  hold  of  with 
the  entropium  forceps  (fig.  243,)  and  snipped 
off  with  a pair  of 
strong  scissors.  After  Fig.  243. 

the  excision  of  the 
fold,  the  edges  of  the 
wound  are  to  be 
brought  together  by 
two  or  three  stitches. 

This  excision  of  a 
transverse  fold  of  in- 
tegument may  in  some 
cases  be  advantage- 
ously followed  up  by 
the  excision  of  a ver- 
tical fold,  as  has  been 
done  by  Dzondi.  A 
mode  of  operation 
practised  by  Janson 
of  Lyons  consists  in 
the  excision  of  a ver- 
tical fold  of  skin  alone, 
extending  to  near  the 
free  edge  of  the  eye- 
lid. Velpeau  recom- 
mends the  orbital  end 
of  this  vertical  fold  to 
be  broader  than  the 
other. 

Cauterization. — The 
escharotic  most  com- 
monly used  for  this 
purpose  is  concen- 
trated sulphuric  acid. 

By  means  of  a pencil 
of  wood,  the  acid  is  to 
be  rubbed  over  an 
oval  portion  of  the 
integuments  of  a 
length  corresponding 
to  the  inversion,  and 
about  one  quarter  of 
an  inch  broad  in  the 
middle.  Care  must  be 
taken  to  keep  the  acid  at  some  distance— the 
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tenth  of  an  inch,  from  the  margin  of  the  eye- 
lid. After  a few  minutes,  the  eyelid  is  to  be 
dried  with  a bit  of  lint  and  the  application  of 
the  acid  repeated,  and  this  again  and  again, 
until  a sufficient  contraction  of  the  skin  is 
effected  to  bring  the  eyelid  into  its  proper 
position.  It  may  be  necessary  after  a time 
to  repeat  the  application  of  the  acid. 

Cauterization  is  not  admissible  in  cases 
where  the  skin  is  very  superabundant.  It  is 
best  adapted  for  slight  and  recent  cases  in 
young  persons. 

Entropium  from  a contracted  and  deformed  state 
of  the  tarsal  cartilage. 

The  upper  eyelid  is  as  liable  to  this  form 
of  entropium  as  the  lower ; very  often  both 
are  affected  together. 

In  long  continued  ophthalmia  tarsi,  or  ca- 
tarrhal or  scrofulous  conjunctivitis,  the  tarsal 
cartilage  suffers.  It  becomes  indurated  and 
contracted  on  its  inner  surface,  whilst  it  is 
shortened  transversely  or  from  canthus  to 
canthus  ; the  effect  of  this  is,  that  the  margin 
of  the  eyelid  is  turned  in  right  against  the 
eyeball,  and  cannot  by  any  traction  on  the 
integuments  be  brought  back  into  its  proper 
position,  as  in  entropium  from  relaxation. 
The  edge  of  the  eyelid  may  indeed  be  drawn 
from  its  contact  with  the  eyeball,  but  it  still 
remains  curved  inwards. 

In  this  form  of  entropium,  the  margin  of 
the  eyelid  is  often  thickened  and  irregular, 
while  the  eyelashes  few  and  dwarfish  are  also 
inverted,  constituting  trichiasis  in  addition 
to  the  entropium. 

Allied  to  the  above  form  of  entropium,  is 
that  which  is  sometimes  produced  by  injury 
of  the  conjunctiva  and  cartilage,  from  the  in- 
trusion of  lime  or  other  caustic  substances  into 
the  eye.  The  contraction  attendant  on  the 
cicatrization  gives  rise  to  inversion  of  the 
eyelid,  which  is  often  conjoined  with  sym- 
blepharon. 

Treatment — Ware’s  Operation. — As  in  this 
form  of  entropium,  the  inversion  is  owing  in 
a great  degree  to  the  transverse  shortening 
of  the  tarsus,  Mr.  Ware,  in  order  to  remedy 
this,  recommended  a perpendicular  incision  to 
be  made  through  the  whole  substance  of  the 
lid  at  its  temporal  extremity  or  in  its  middle. 
Mr.  Tyrrell  tells  us  he  has  performed  this 
operation  both  on  the  superior  and  inferior 
palpebra,  and  in  every  case  hitherto,  with 
perfect  success.  In  some  cases,  he  says  the 
simple  perpendicular  section  (near  the  centre 
of  the  eyelid)  is  followed  by  a rapid  removal 
of  the  inversion.  In  other  cases  it  is  neces- 
sary in  order  to  complete  the  cure,  to  remove 
a part  of  the  integument  with  the  scissors  or 
destroy  it  with  caustic.  The  perpendicular 
section  of  the  lid  is  immediately  followed  by 
a separation  of  the  edges  of  the  wound  ; and 
it  presents  an  outline  similar  to  that  of  the 
letter  V ; wide  at  the  ciliary  margin,  and 
terminating  in  an  acute  point  in  the  opposite 
direction.  This  wound  is  afterwards  gradu- 


ally filled  by  granulations,  and  very  little  de- 
formity results. 

Crompton’s  Operation  modified. — Supposing 
the  upper  eyelid  to  be  the  subject  of  this 
operation,  two  perpendicular  incisions 
through  its  whole  substance  are  made,  one 
near  the  external  canthus,  the  other  near  the 
inner  canthus 

A transverse  fold  of  the  skin  of  the  lid 
thus  set  free  is  then  to  be  removed  from  near 
its  ciliary  margin,  and  the  edges  of  the  gap 
thus  produced,  brought  together  by  two  or 
three  stitches.  The  threads  forming  the 
stitches  are  to  be  left  long.  The  eyelid  is 
now  to  be  everted  and  turned  up,  and  kept 
in  this  position  for  eight  or  ten  days  by  means 
of  the  threads  fixed  to  the  forehead  by  strips 
of  plaister.  The  perpendicular  incisions  are 

Fig.  244. 


thus  prevented  from  uniting  by  the  first  in- 
tention. They  are  permitted  to  heal  only 
by  granulation.  After  the  removal  of  the  liga- 
tures, the  eyelid  is,  by  the  cicatrization  of  the 
perpendicular  wounds  which  ensues,  gradually 
drawn  into  its  natural  position  without  being 
again  inverted.  During  the  time  the  eyelid 
is  kept  everted  and  turned  up,  it  is  to  be 
covered  with  a piece  of  linen  spread  with  sim- 
ple cerate. 

In  cases  of  entropium  of  the  lower  eyelid 
from  transversely  contracted  tarsus,  I have 
performed  the  operation  in  the  following 
manner  with  perfect  success.  An  incision 
though  the  whole  thickness  of  the  lid  being 
made  perpendicular  to  its  edge  near  the  outer 
canthus,  a piece  of  the  skin  of  the  lid  is  excised, 
and  then  the  lid  kept  in  the  everted  position 
by  fixing  on  the  cheek  the  end  of  the  thread 
forming  the  suture,  which  unites  the  edges  of 

1 The  first  incision  will  necessarily  wound  the 
lower  mass  of  the  lacrymal  gland,  together  with  some 
of  the  lacrymal  ducts  ; but  in  the  cases  in  which  I have 
performed  the  operation,  1 have  not  observed  any 
lacrymal  fistula  or  other  bad  consequence  follow. 
The  incision  near  the  inner  canthus  ought  always  to 
he  on  the  temporal  side  of  the  punctum,  in  order  to 
avoid  cutting  the  canalieule.  Sec  Mackenzie,  Prac- 
tical Treatise,  3rd,  Ed.  p.  25.  and  Cyclopedia  of  Ana- 
tomy and  Physiologv,  Article,  Lacrymal  Organs. 
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the  wound  left  by  the  excision  of  the  piece  of 
skin. 

For  Excision  of  the  tarsus,  amputation  of  the 
edge  of  the  eyelid,  and  extirpation  of  the  bulbs 
of  the  eyelashes,  see  Trichiasis. 

(T.  Wharton  Jones.') 

EPICANTHIS  0 7ti  upon,  KavQog  can- 
thus).  This  name  has  been  coined  to  desig- 
nate a congenital  peculiarity,  which  consists 
of  a fold  of  skin  extending  from  the  side  of 
the  root  of  the  nose  over  the  inner  canthus 
of  the  eye.  The  free  edge  of  the  fold  is 
crescentic,  and  its  extremities  are  lost  in  the 
skin  of  the  upper  and  lower  eyelids.  Dr. 
Ammon  to  whom  we  are  indebted  for  the 
name,  has  performed  an  operation  for  the 
obliteration  of  the  folds,  which  consists  in  the 
excision  of  an  elliptical  piece  of  skin  from 
over  the  root  of  the  nose  on  a level  with  the 
epicanthis,  and  then  bringing  the  edges  of 
the  wound  together  by  suture.  It  is  seldom 
Fig.  245. 


however,  that  epicanthis  impedes  the  move- 
ments of  the  eyelids  so  much  as  to  render 
any  operation  necessary.  The  folds  moreover 
usually  disappear  as  the  child’s  nose  increases 
in  prominence.  If  however  their  size  should 
be  so  considerable  as  to  occasion  a material 
personal  blemish,  the  operation  above-men- 
tioned may  be  had  recourse  to. 

(y.  Wharton  Jones.) 

EPIPHORA  (from  tiurptph),  syn.  tmipopa, 
Gr. ; oculus  lachrymans,  lachrymatio,  da- 
crynoma,  Lat. ; larnioiement,  Fr. ; Thrdnen- 
auge,  Thranenfluss,  Ger.) — By  the  term 
Epiphora  is  meant  an  excessive  secretion  of 
tears  ; a secretion  of  tears  so  abundant  that 
the  excreting  lachrymal  organs,  in  their 
healthy  and  perfect  state,  are  incapable  of 
transmitting  them  into  the  nose  with  sufficient 
rapidity  to  prevent  a portion  of  them  from 
flowing  down  the  cheek,  or  from  collecting  so 
as  to  constitute  what  is  termed  “ awatery  eye.” 

Diagnosis. — Epiphora  is  very  properly  dis- 
tinguished from  stillicidium  lachrymarum,  which 
depends  on  some  affection  of  the  excreting 
lachrymal  apparatus,  whereby  the  lachrymal 
fluid  is  prevented  from  being  conveyed  with 
normal  rapidity  from  the  lacus  laehrymalis 
into  the  nose.  It  is  very  important, as  respects 
treatment,  to  distinguish  the  watery  state  of 
the  eye  produced  by  an  affection  of  the  se- 
creting, from  one  occasioned  by  an  affection  of 
the  excreting  lachrymal  apparatus  ; and  fortu- 
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nately,  the  means  of  doing  so  are  not  usually 
at  all  difficult.  For  instance,  if  a state  of  epi- 
phora exist,  independently  of  any  error  in  the 
position  and  arrangement  of  the  tarsal  margins, 
by  which  the  perfection  of  the  groove  con- 
ducting the  tears  to  the  lacus  laehrymalis  is 
impaired  ; and  independently  of  the  due  for- 
mation of  the  lacus  laehrymalis  (which  may  be 
presented  from  various  diseases  of  the  eye- 
lids, enlargement  or  atrophy  of  the  lachrymal 
caruncle,  &c.)  a relaxed  or  constricted  state 
of  the  lachrymal  puncta,  or  of  any  stricture, 
obstruction,  or  imperfection  of  any  kind,  at 
any  part  of  the  canal  for  the  passage  of  the 
tears  between  the  punctum  and  the  term- 
ination of  the  nasal  duct,  it  is  manifest  that 
it  must  depend  on  some  abnormal  condition 
of  the  excreting  lachrymal  apparatus. 

Causes. — Epiphora  may  arise  from  various 
morbid  growths  on  the  surface  of  the  eye  ; 
from  warts  or  tumours  at,  or  very  near  the  tar- 
sal margin  ; from  the  inversion  of  one  or  more 
eye-lashes  ; from  a morbid  incurvation  of  the 
tarsal  cartilage  ; from  foreign  bodies  in  con- 
tact with  or  impacted  in  the  conjunctiva  or 
cornea  ; from  exposure  of  the  eye  to  irritat- 
ing vapours  ; and  from  various  forms  of  local 
injury.  Various  inflammatory  states  of  the 
eye,  particularly  strumous  and  pustular  oph- 
thalmia, may  occasion  epiphora  ; as  also,  vari- 
ous mental  impressions  and  derangements  of 
the  health ; chronic  inflammation  of  the 
lachrymal  gland,  and  conditions  of  continued 
excitement  of  that  part  from  causes  not  ad- 
mitting of  satisfactory  explanation. 

Effects. — Epiphora,  from  whatever  cause 
produced,  is  always  a source  of  great  annoy- 
ance. The  accumulation  of  the  tears  impairs 
the  accuracy  of  vision,  and  renders  necessary 
the  frequent  use  of  the  handkerchief,  by  which 
the  eye  is  much  irritated.  The  conjunctiva 
becomes  more  or  less  inflamed,  and  the  eye 
is  kept  in  a constant  state  of  excitement,  and 
acquires  a disposition  to  become  acutely  in- 
flamed from  very  trivial  causes.  In  addition 
to  the  risk  of  these  injurious  consequences, 
the  lachrymal  puncta  are  liable  to  become 
patulous  and  relaxed,  and  thus  to  lead  to  a 
permanent  condition  of  stillicidium  lachry- 
marum ; and,  on  various  occasions  under  my 
own  observation,  ectropium  has  taken  place. 

Treatment. — In  every  case  of  epiphora,  it 
is  necessary  to  make  a very  rigid  investiga- 
tion before  any  plan  of  general  treatment  is 
suggested  ; for  it  may  happen  that  the  removal 
of  a foreign  body,  or  small  wart  or  fungoid 
growth  from  the  conjunctiva,  the  extraction 
of  an  eye-lash,  or  some  equally  trivial  pro- 
ceeding may  be  alone  sufficient  to  accomplish 
a cure.  Again,  in  every  instance  where  the 
affection  is  conjoined  with  and  produced  by 
some  disease  of  the  eye- lids  or  inflammation 
of  the  eyeball,  the  treatment  of  the  epiphora, 
resolves  itself  into  the  management  of  the 
more  important  malady.  There  are  states  of 
epiphora,  (and  they  occur  most  frequently  in 
children)  dependent  on  derangement  of  the 
stomach  and  bowels,  the  presence  of  worms 
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in  the  alimentary  canal,  &c.  On  a close  in- 
vestigation of  such  cases  it  is  found  that  there 
is  no  intolerance,  at  least,  no  material  intoler- 
ance of  light,  no  inflammation  of  the  eye,  no 
puftiness  or  pain  in  the  situation  of  the  lachry- 
mal gland.  For  such  a state  of  things,  small 
doses  of  mercury  with  light  bitter  infusions  ; 
rhubarb  and  soda  ; the  sulphate  of  quinine  ; 
the  administration  of  anthelmintics,  accord- 
ing to  existing  circumstances,  will  be  proper, 
but  I purposely  omit  therapeutical  details, 
being  only  required  to  point  out  the  leading 
principles  of  treatment.  The  chief  thing  to 
be  borne  in  mind  in  the  particular  class  of 
cases  now  under  consideration,  is  that  they 
are  to  be  considered  not  so  much  a disease 
of  the  eye,  as  an  atfection  of  the  stomach  and 
bowels  ; requiring  not  so  much  the  use  of 
collyria  and  the  application  of  unguents,  as 
the  administration  of  medicine,  and  the  regu- 
lation of  diet.  However,  it  is  often  neces- 
sary to  connect  with  constitutional  treatment, 
some  local  applications,  such  as  a weak  solution 
of  zinc,  (two  grains  to  the  ounce  of  water,)  or 
nitrate  of  silver  (two  or  three  grains  to  the 
ounce  of  water).  Either  of  these  drops  may 
be  carefull}'  applied  to  the  surface  of  the  eye, 
by  means  of  a camel  hair  pencil  or  the  ordi- 
nary glass  dropping  tube,  every  night  and 
morning.  The  object  being  to  apply  the 
lotion  very  freely  to  the  surface  of  the  con- 
junctiva without  force  or  abruptness,  it  is 
desirable  to  request  the  patient  to  lean  the 
head  as  much  backwards  as  possible,  and  then 
to  bring  the  point  of  the  pencil  so  near  the 
margin  of  the  upper  lid  as  nearly  to  touch  it, 
when  the  fluid  it  suspends  is  permitted,  slowly 
and  gradually,  to  diffuse  its  first  influence  on 
that  part  of  the  conjunctiva  which  covers  the 
upper  portion  of  the  sclerotica,  and  not  to 
concentrate  its  effect  to  as  limited  a spot  as 
possible,  as  in  the  case  of  pustule  or  macula  of 
the  cornea.  In  other  instances,  and  especi- 
ally if  the  eye  is  the  seat  of  material  uneasi- 
ness, I am  in  the  habit  of  recommending  the 
patient  to  add  a tea-spoonful  of  aether  or  about 
twice  that  quantity  of  the  wine  of  opium,  or  a 
vinous  solution  of  belladonna,  to  a small  cup 
of  boiling  water,  and  to  expose  the  eye  to 
the  vapour  arising  from  this  preparation  for 
ten  minutes  every  night  and  morning.  I 
have  been  consulted  by  persons  at  the  middle 
period  of  life,  suffering  from  epiphora,  in 
whom  there  existed  no  cause  for  the  affec- 
tion, either  of  a local  or  general  character, 
capable  of  being  ascertained  by  the  most 
diligent  scrutiny,  who  have  nevertheless  been 
entirely  cured  of  their  troublesome  disease, 
by  the  occasional  application  of  leeches  a 
little  above  and  to  the  outer  part  of  the  eye- 
brow. The  application  of  a weak  solution  of 
the  nitrate  of  silver  to  the  eye  two  or  three 
times  a day,  and  an  occasional  blister  to  the 
temple  has,  at  the  same  time,  been  recom- 
mended. In  these  cases  the  disease  existed 
only  in  one  eye. — See  further  Ophthal- 
mia, Lachrymal  Organs,  Diseases  of. 
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EPIPLOCELE  (from  tninKoov,  omentum, 
and  KtjXi],  tumour).  . An  omental  hernia. 

EPISPADIAS  (from  cm,  above,  and 
(77rctw,  I divide).  A malformation  of  the 
penis,  in  which  the  urethra  terminates  on 
its  dorsum,  at  more  or  less  distance  from  the 
arch  of  the  pubis.  It  is  used  in  an  opposite 
sense  to  that  of  the  term  Hypospadias,  which 
designates  the  abnormal  condition,  in  which 
the  urethra  is  similarly  malformed  at  any  point 
of  its  course  on  the  inferior  surface  of  the 
penis. 

EPISTAXIS  (from  tin  and  errata),  stillo. 
Syn.  (TiiaTa'iiQ,  Gr.  Hcemorrhagia  narinea, 
Stillicidium  e naribus,  Rhinorrhagia,  Hcemor- 
rhcea  narium,  Sanguijluxus  ex  naribus,  Lat. 
Hemorrhagic  nasale,  Hemorrhinie,  Saignement 
du  Nez,  Fr.  Nasenblutfius,  Nasenbluten,  Blu- 
tungen  aus  der  Nase,  Ger.)  By  this  term  is 
implied  any  discharge  of  blood  from  the  nos- 
trils, whatever  may  be  its  source,  or  the  cause 
which  has  produced  it. 

Bleeding  from  the  nose  is  an  occurrence  so 
obvious,  that  it  must  have  been  observed  in 
the  very  earliest  ages,  and  accordingly,  we 
find  it  noticed  by  the  most  ancient  medical 
authors.  The  very  term  Epistaxis  was  fre- 
quently used  ; Hippocrates,  however,  made 
some  distinctions  with  regard  to  the  circum- 
stances under  which  the  bleeding  took  place, 
applying  the  term  aipoppayia  to  an  abundant 
flow  of  blood  ; putrif  when  the  discharge  was 
less  violent ; and  araXuypog  to  that  which 
flowed  drop  by  drop.  But  in  the  present  day 
the  term  Epistaxis  is  applied  to  every  kind 
and  degree  of  bleeding  from  the  nose.  It  is 
convenient,  however,  to  recognize  some  varie- 
ties, as  there  are  distinctions  founded  on  the 
different  causes  which  produce  the  haemor- 
rhage, the  phenomena  by  which  it  is  accom- 
panied, and  the  mode  of  treatment  which  is 
required.  The  most  obvious  varieties  are  the 
traumatic,  and  the  symptomatic  or  consecutive  ; 
the  former  depending  on  rupture  of  vessels 
by  mechanical  force  ; the  latter  on  certain 
derangements  in  system  at  large,  or  in  par- 
ticular organs.  Of  this  latter  class  we  have 
two  principal  orders,  the  active,  depending  on 
sanguineous  congestion  of  the  vessels  of  the 
mucous  membrane,  produced  by  a plethoric 
state  of  the  system,  increased  activity  of  the 
circulation,  or  alteration  of  tissue  ; and  the 
passive,  being  a mere  transudation  of  blood 
through  the  coats  of  the  vessels  under  debi- 
lity, and  in  certain  maladies  in  which  the  com- 
position of  the  blood  is  altered — as  scorbutus, 
typhus,  and  other  diseases  of  an  adynamic 
type.  Under  one  or  other  of  these  forms, 
Epistaxis  may  be  supplementary  to  the  men- 
strual discharge,  periodical,  and  is  thought  by 
some  to  be  critical  in  fevers  and  in  some  other 
diseases. 

Epistaxis  is  the  most  common  form  of 
haemorrhage,  and  Blumenbach  states  that  it  is 
peculiar  to  the  human  subject  : the  causes  of 
its  frequency  may  be  referred  to  the  anatomi- 
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cal  structure  of  the  parts  from  whence  it  pro- 
ceeds, and  their  exposed  situation.  The  mu- 
cous membrane  of  the  nasal  fossae  is  more 
delicate  than  in  other  parts,  great  part  of  it 
being,  according  to  many  observers,  destitute 
of  epithelium.  It  is  also  extremely  vascular, 
being  supplied  by  the  spheno-palatine,  naso- 
palatine, and  nasal  branches  of  the  ethmoidal 
arteries  ; and  numerous  veins,  some  of  which 
accompany  the  arteries,  while  others  form  an 
abundant  reticular  plexus  in  the  submucous 
cellular  tissue.  Many  of  the  olfactory  veins 
empty  themselves  into  the  longitudinal  sinus 
ot  the  dura  mater,  and  thus  any  congestion  of 
blood  within  the  cranium  necessarily  entails  a 
state  of  engorgement  on  the  pituitary  mem- 
brane. This  explains  the  great  relief  afforded 
to  those  suffering  from  cerebral  congestion, 
even  by  slight  epistaxis  ; the  blood  from  the 
sinuses  of  the  dura  mater  passing  directly 
through  the  fronto-ethmoid  vein,  which  has 
been  left  destitute  of  valves  apparently  for 
this  purpose. 

Causes. — The  traumatic  form  is  brought  on 
by  blows  on  the  nose,  falls,  wounds,  the  intro- 
duction of  foreign  bodies  into  the  nasal  fossae, 
or  the  efforts  required  for  their  removal  ; 
some  surgical  operations,  as  the  removal  of 
polypi,  and  catheterism  of  the  eustachian 
tube,  or  of  the  nasal  duct  when  unskilfully 
performed  ; and  the  application  of  strong 
stimuli,  as  ammonia,  and  other  irritating  sub- 
stances. 

The  diseases  to  which  epistaxis  is  most  fre- 
quently consecutive,  are  those  which  produce 
sanguineous  congestion  in  any  of  the  large 
organs  of  the  body,  or  which  present  obstacles 
to  the  free  circulation  of  the  blood  through 
the  vessels  of  the  head,  chest,  or  abdomen, 
thereby  determining  to  the  mucous  mem- 
branes and  general  surface.  Thus  it  is  fre- 
quently observed  towards  the  termination  of 
phthisis,  and  other  diseases  of  the  lungs  and 
heart  in  which  the  thoracic  circulation  is 
much  impeded  ; and  it  is  said  to  occur  so 
frequently  in  diseases  of  the  liver,  that  Portal 
assures  us  that  it  is  a pretty  constant  symptom 
of  hepatic  disease. 

The  predisposing  causes  of  the  active  form 
are  a general  state  of  plethora,  under  which 
condition  irregular  distribution  of  blood  is  apt 
to  occur ; the  suppression  of  habitual  evacua- 
tion from  other  parts  of  the  body ; inactivity, 
luxurious  habits;  abundant,  highly  nutritious, 
or  stimulating  diet,  and  intemperance.  It  is 
very  common  about  the  time  that  the  growth 
of  the  body  is  completed,  and  is  said  to  be 
more  frequent  in  females  than  in  males.  It  is 
common  in  hot  seasons ; and  the  inhabitants 
of  cold  countries,  when  transported  into  warm 
climates,  frequently  suffer  from  epistaxis  during 
the  first  two  years  ; but  after  this  period,  it  is 
as  rare  in  them  as  in  the  natives  of  warmer 
regions.  Blumenbach  states,  that  Europeans 
living  in  Guinea  are  very  subject  to  it.  It 
frequently  attacks  those  who  ascend  high 
mountains,  being  merely  a physical  effect  of 
the  diminished  pressure  of  the  atmosphere  : 


thus  Saussure  in  ascending  Mont  Blanc,  Bou- 
guer  on  the  summit  of  the  Cordilleras,  Count 
Zambeccari  and  Dr.  Grasseti  in  their  balloon 
ascent,  all  speak  of  the  occurrence  of  epistaxis ; 
and  Humboldt  states,  that  when  he  was  at  a 
great  height  on  Chimborazo,  and  on  the  vol- 
cano of  Antisanna,  blood  escaped  from  the 
nose,  lips,  and  eyes.  When  the  predisposing 
causes  have  been  for  a time  in  operation,  the 
slightest  exciting  cause  will  bring  on  the 
hmmorrhage,  as  staying  within  a hot  room,  a 
fit  of  coughing  or  sneezing,  bodily  exertion, 
or  mental  emotion. 

Peculiar  odours  have  been  said  to  excite 
epistaxis  in  some  persons  ; and  cases  are 
brought  forward  by  Rhodius,  Bruyerin,  and 
others,  to  prove  this  ; but  it  appears  very  un- 
likely that  the  odour  of  an  apple  or  of  a rose 
could  have  any  relation  with  epistaxis  as 
cause  and  effect,  the  coincidence  being  in  all 
probability  purely  accidental. 

Immersion  of  the  hands  or  feet  in  very  cold 
water  when  the  body  is  hot  may  produce  epi- 
staxis ; for  it  is  said  that  on  the  south  side  of 
a mountain  in  Auvergne  there  are  three  or 
four  springs  of  water  so  cold,  that  if  in  dry 
hot  weather  the  shepherds  immerse  their 
hands  or  feet,  blood  escapes  from  the  nose 
with  great  violence. 

Epistaxis  may  depend  on  morbid  altera- 
tions in  the  tissues  which  enter  into  the 
formation  of  the  nasal  fossae  ; caries  of  the 
bones,  ulceration  of  the  mucous  membrane, 
polypi,  vegetations,  fungous  growths,  and  can- 
cerous, melanotic,  or  erectile  degenerations. 

Those  predisposed  to  the  passive  form,  are 
persons  enfeebled  by  long  continued  bodily 
disease,  mental  suffering,  or  excesses  of  any 
kind  ; or  in  whom  changes  have  taken  place 
in  the  nasal  in  common  with  other  mucous 
membranes,  and  with  the  blood  in  scurvy, 
typhus,  purpura  haemorrhagica,  and  other 
adynamic  diseases. 

In  typhus  its  frequency  varies  greatly  in 
different  epidemics,  and  in  different  periods 
of  the  same  epidemic.  In  some  it  is  scarcely 
noticed,  while  in  others  it  is  almost  uniformly 
present.  In  an  epidemic  at  Barcelona,  epi- 
staxis occurred  in  almost  all  the  fatal  cases ; 
and  in  the  fever  at  the  siege  of  Breda,  a small 
quantity  of  black  fetid  blood  is  said  to  have 
passed  from  the  nostrils  in  almost  all  the 
severe  cases.  Many  writers  speak  of  this  as  a 
cause  of  death  ; but  the  danger  is  rather  in  the 
severe  disease  upon  which  the  discharge  de- 
pends, than  in  the  quantity  of  blood  lost.  Mor- 
gagni 1 assures  us,  that  epistaxis  was  epidemic 
in  some  parts  of  Italy  in  the  year  1200  ; but 
as  it  is  stated  to  have  been  very  fatal  to  a 
great  number  in  the  course  of  twenty-four 
hours,  it  was  probably  a mere  symptom  of 
some  grave  fever. 

Many  authors  give  cases  in  which  epistaxis 
became  periodical,  and  it  has  been  observed 
to  recur  regularly  with  the  hot  stage  of  an 
intermittent  fever,  particularly  of  the  quartan 

1 Epist.  Anat.  xiv.  n.  25. 
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type.  Numerous  instances  are  also  recorded 
in  which  it  was  supplementary  to  the  catame- 
nia, haemorrhoidal,  and  other  sanguineous  dis- 
charges. One  of  the  best  marked  cases  in 
which  it  was  vicarious  with  menstruation,  is 
related  by  Dr.  Hamilton  of  Ipswich  h The 
patient  was  twenty-two  years  of  age,  who 
“ for  these  last  four  years  has  had  her  menses 
irregularly.  Sometimes  they  do  not  appear 
for  four  months  together,  then  they  break 
forth,  and  continue  regular  for  three  or  four 
periods  ; stop  again,  &c.  During  their  inter- 
ruption at  the  ordinary  time  they  should  ap- 
pear, she  is  regularly  seized  with  an  epistaxis, 
which  continues  three  or  four  days  (or  about 
the  length  of  time  the  catamenia  used  to  flow) 
before  it  completely  stops.”  He  adds,  Mr. 
Buck,  a surgeon  of  Ipswich,  “ informs  me  of  a 
maid  servant  he  had,  some  years  ago,  affected 
almost  exactly  in  a similar  way.” 

Hippocrates,  and  many  succeeding  writers, 
have  considered  epistaxis  to  be  critical  in 
fevers  and  other  acute  diseases  ; and  rules 
have  been  given,  by  which  it  w'as  to  be  re- 
garded as  favourable  or  otherwise,  according 
to  the  amount  of  the  haemorrhage,  the  symp- 
toms by  which  it  was  accompanied,  the  day 
on  which  it  took  place,  and  the  side  of  the 
nose  from  which  it  ran  corresponding  or  not 
with  the  side  of  the  body  supposed  to  be  the 
scat  of  disease.  In  the  present  day,  how- 
ever, we  regard  it  merely  as  a symptom  or 
effect  of  general  or  organic  disease,  useful  or 
injurious,  as  it  relieves  or  aggravates  the  symp- 
toms of  that  disease,  and  treat  it  accordingly. 

Symptoms. — Many  authors  give  an  exceed- 
ingly long  list  of  what  they  call  the  premoni- 
tory symptoms  of  epistaxis  ; but,  strictly 
speaking,  the  symptoms  they  enumerate  apply 
rather  to  a state  of  congestion  within  the  cra- 
nium, or  to  some  visceral  disease  to  which 
epistaxis  is  consecutive.  Very  frequently 
there  is  no  symptom  preceding  or  accompany- 
ing the  discharge  of  blood. distinctly  referable 
to  any  altered  condition  of  the  pituitary  mem- 
brane, although  there  is  occasionally  a sense 
of  weight,  heat,  dryness,  or  pricking  in  the 
nose.  In  the  active  form  the  blood  often 
flows  with  considerable  rapidity,  but  the  dis- 
charge seldom  lasts  long,  although  the  tend- 
ency to  recur  is  always  great.  The  system 
becomes  habituated  to  a loss  of  blood,  and 
thus,  although  in  the  first  instance  it  may 
have  been  a means  of  relief,  the  repeated 
return  of  the  discharge  brings  about  a con- 
dition of  the  system  marked  by  deceptive 
signs  of  robust  health.  This  especially  occurs 
in  coachmen,  draymen,  grooms,  and  others, 
who  take  violent  exercise,  and  indulge  immo- 
derately in  malt  liquors  ; they  generally  ap- 
pear florid  and  robust,  and  the  epistaxis  re- 
lieves feelings  of  general  dulness  and  oppres- 
sion for  the  time  ; but  it  impoverishes  the 
blood,  induces  general  debility,  loss  of  appe- 
tite, and  copious  perspirations;  and  if  it  be  not 

1 Edinburgh  Medical  Commentaries,  Decade  2nd, 
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checked,  the  bad  habits  of  the  patient  reform- 
ed, and  a general  tonic  regimen  adopted,  the 
whole  surface  of  the  body  becomes  flabby  and 
bloated,  and  death  follows  upon  oedema  and 
general  dropsy.  In  the  purely  passive  form, 
the  discharge,  so  far  from  affording  any  re- 
lief to  the  patients,  augments  the  physical 
debility,  mental  depression,  and  all  the  evils 
under  which  they  suffer.  If  it  continue,  the 
patient  becomes  the  subject  of  hysteria  or 
hypochondriasis,  the  pulse  is  feeble,  rapid,  and 
intermitting,  the  countenance  pallid,  extremi- 
ties cold  and  blueish,  a loud  bruit  de  soufflet  is 
heard  on  applying  the  ear  to  the  heart,  and 
often  also  in  the  larger  arteries,  and  death 
speedily  follows  if  the  bleeding  be  not 
stopped. 

The  duration  of  the  bleeding  varies  from  a 
few  minutes  to  ten  or  fifteen  hours,  or  more, 
the  flow  being  either  continued,  or  recurring 
after  frequent  short  interruptions ; a case  is 
recorded  1 in  which  it  continued  without  ces- 
sation for  six  weeks, — a story,  however,  pro- 
bably more  extraordinary  than  true.  Martini 
states  that  one  of  his  sisters  was  completely 
emaciated  by  an  epistaxis  which  troubled  her 
for  more  than  a year.  The  properties  of  the 
blood  which  flows  differ  in  the  active  and 
passive  varieties  ; in  the  former  it  is  bright 
red,  firmly  coagulating,  and  very  little  serum 
is  separated  ; while  in  the  latter  it  is  dark 
coloured,  serous,  and  less  firmly  coagulable. 
The  quantity  of  blood  lost  also  varies  greatly, 
ordinarily  not  exceeding  four  or  eight  ounces, 
while  there  are  cases  on  record  in  which  the 
most  astonishing  amount  has  been  lost.  In 
one  case  seventy-five  pounds  were  said  to 
have  been  lost  in  ten  days  2.  Bartholinus 3 
mentions  a case  in  which  forty-eight  pounds 
were  lost ; Amatus  Lusitanus 4 from  twenty 
to  twenty-two  pounds  ; Rhodius5  eighteen 
pounds  in  twenty-one  hours  and  a half ; 
Christini 6 fifteen  pounds ; and  Forestus 7 
twelve  pounds.  Many  others  might  be  cited, 
but  as  no  such  quantities  are  ever  heard  of  in 
the  present  day,  these  cases  will  probably 
merely  rank  with  the  curiosities  of  medical 
literature,  and  with  some  as  proofs  of  the 
credulity  of  our  predecessors. 

Pathology. — The  blood  discharged  must 
pass  either  through  a rupture  of  arteries, 
veins,  or  capillaries  ; or  by  simple  transuda- 
tion through  their  coats.  The  former  is 
doubtless  the  case  in  the  traumatic  form  of 
epistaxis.  The  ancient  authors  supposed  that 
in  all  cases  of  haemorrhage  from  mucous  mem- 
branes some  vessel  was  ruptured,  although 
the  lesion  might  not  be  appreciable  ; and  we 
are  indebted  to  Morgagni  for  dispelling  this 
error,  he  never  having  been  able  to  detect 
in  the  most  attentive  examination,  any  ero- 

1 Ephemera,  Nat.  Cur.  Dec.  1,  an.  Ill,  obs.  243 

2 Acta  Erudita  of  Leipzig,  lib.  1688,  p.  205. 

2 Anat.  Renov.  lib.  11,  cap.  vi. 

r Cent.  11,  cur.  100. 

s Obs.  Med.  cent.  1,  obs.  90. 

6 Prattica  Medic,  osservaz.  82. 

7 Lib.  xiii.  obs.  10.  12. 
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sion,  rupture,  or  the  slightest  trace  of  solu- 
tion of  continuity  in  the  membrane  which 
had  been  the  seat  of  haemorrhage  ; and  his 
views  have  been  established  by  the  observa- 
tions of  the  whole  modern  school  of  patho- 
logy.— See  Haemorrhage.  The  state  of  the 
nasal  mucous  membrane  is  often  absolutely 
normal  even  after  abundant  epistaxis  ; but 
M.  Rochoux 1 states  that  it  is  not  rare  to  find 
a sort  of  turgescence  of  this  membrane  in 
patients  subject  to  this  discharge,  and  Frank 
says  that  the  veins  are  frequently  in  a varicose 
state.  It  has  been  questioned  by  some  patho- 
logists, whether  the  blood  passed  from  the 
vessels  of  the  mucous  membrane  by  the  same 
channel  as  the  mucus  ; but  the  arguments  for 
and  against  this  proposition  are  equally  hypo- 
thetical, anatomists  not  having  hitherto  deter- 
mined how  the  minute  vessels  terminate  upon 
secreting  surfaces.  It  appears  probable,  how- 
ever, that  Meckel  is  right  in  assuming  the  ex- 
istence of  some  openings  or  porosities  ; and 
that  the  proximate  cause  of  all  bleeding  from 
mucous  membranes  is  to  be  found  in  the  vari- 
able dimensions  of  these  apertures,  and  the 
state  of  the  blood,  between  which  a constant 
balance  must  be  kept  up,  transudation  taking 
place  when  the  vessels  are  relaxed  and  their 
pores  dilated,  or  these  being  normal  when  the 
blood  is  preternaturally  fluid. 

Treatment. — We  must  first  determine  whe- 
ther it  is  or  is  not  necessary  to  stop  the  bleed- 
ing, and  in  this  be  guided  by  the  general  state 
of  the  patient,  whether  it  is  such  that  a loss 
of  blood  is  likely  to  be  useful  or  injurious.  If 
the  patient  be  plethoric,  and  suffering  from 
symptoms  which  will  evidently  be  relieved  by 
the  bleeding,  it  is  better  to  leave  the  case 
entirely  alone,  as  the  discharge  will  cease  as 
soon  as  the  system  is  sufficiently  relieved.  It 
has  been  considered  that  the  sudden  suppres- 
sion of  an  epistaxis  was  peculiarly  dangerous  ; 
and  it  is  not  improbable,  that  much  evil  might 
be  thus  effected  under  the  circumstances  just 
mentioned.  Cases  are  recorded,  in  which 
death2,  or  epilepsy  3 is  said  to  have  been  thus 
produced  ; and  another  is  given,  in  which  the 
ill  effects  were  averted  by  scarification  of  the 
nostrils  4.  In  the  ordinary  cases  of  active  epis- 
taxis, the  discharge  will  cease  on  placing  the 
patient  sitting  erect,  exposed  to  a free  current 
of  cool  air,  with  the  head  a little  inclined  back- 
wards, and  cloths  dipped  in  cold  water  applied 
to  the  face  and  forehead  ; and  if  it  have  been 
induced  by  a loaded  state  of  the  stomach,  an 
emetic  should  be  given.  Should  it  continue, 
and  the  pulse  remain  full  and  hard,  some  blood 
may  be  taken  from  the  arm  ; though  this  is 
much  too  commonly  practised,  as  it  would  be 
far  better  to  let  the  nasal  discharge  continue 
until  the  pulse  were  lowered,  and  then  stop  it 
by  mechanical  means,  than  subject  the  patient 
to  the  evils  of  undue  depletion. 

In  all  cases  of  active  epistaxis,  where  the 

1 Diet,  de  Med.  tom.  xii.  p.  202. 

2 Eph.  Nat.  Cur.  Dec.  11.  an.  x.  obs.  25. 

3 Hagendorn,  cent.  1,  Hist.  20. 

* Scittelcs,  Obs.  Med. 


discharge  has  continued  longer  than  is  neces- 
sary to  relieve  any  urgent  symptoms  present, 
and  has  not  yielded  to  the  application  of  cold 
— in  all  cases  brought  on  by  local  injury — 
and  in  every  variety  of  the  passive  form,  the 
bleeding  should  be  stopped  as  soon  as  pos- 
sible, as  its  continuance  will  not  only  weaken 
the  patient,  but  increase  the  liability  to  a re- 
turn. The  means  of  suppression  are  both 
general  and  local ; the  former  consisting  in 
the  administration  of  acetate  of  lead,  or  ergot 
of  rye ; the  latter  in  the  local  application  of 
astringents,  styptics,  cold  absorbent  powders, 
or  compression. 

There  is  perhaps  no  surgeon  who  would 
wait  for  the  action  of  acetate  of  lead  in  a case 
of  epistaxis  where  he  was  desirous  of  speedily 
stopping  the  bleeding  ; and  notwithstanding 
the  facts  related  in  favour  of  the  powers  of 
the  ergot  of  rye  in  stopping  epistaxis  by  Dr. 
Spairani,  in  the  Annali  di  Medicina  of  1830  ; 
M.  Gabini,  in  the  same  journal  of  the  following 
year ; Dr.  Negri  and  Mr.  Laming,  in  the 
thirteenth  volume  of  the  Medical  Gazette  ; 
and  MM.  Trousseau  and  Pidoux l,  it  is  by  no 
means  clear  that  it  has  such  powers,  or  that 
the  suppression  in  any  of  the  cases  they  bring 
forward  was  owing  to  the  action  of  the 
ergot.  Our  principal  reliance,  therefore, 
must  be  on  local  measures,  of  which  the 
most  simple  is  the  injection  of  cold  water, 
a cold  decoction  of  any  of  the  vegetable 
astringents,  a solution  of  alum,  or  some  aci- 
dulated fluid  into  the  nostrils  with  a com- 
mon syringe.  If  this  do  not  succeed,  pow- 
dered gall  nuts,  catechu,  alum,  charcoal,  or 
gum  arabic,  may  be  blown  into  the  nostrils 
through  a quill.  This  will  often  stop  the 
bleeding,  by  producing  coagulation  of  the 
blood,  and  forming  with  the  coagulum  an  ad- 
hesive mass,  which  acts  as  a plug  upon  the 
bleeding  surface  of  the  mucous  membrane. 
This  plan,  however,  is  not  generally  appli- 
cable, as  it  is  apt  to  produce  violent  sneezing, 
and  increase  the  discharge,  and  it  becomes 
necessary  to  adopt  some  method  of 

PLUGGING  THE  NASAL  FOSSaE. 

The  most  simple  mode  of  effecting  this 
object,  is  to  wind  a piece  of  lint  of  the  length 
of  the  floor  of  the  nares,  wetted  with  some 
cold  astringent  solution,  around  a probe  in 
the  form  of  a bougie,  until  it  is  as  large  as 
will  be  readily  admitted  into  the  anterior 
nares  ; and  after  having  passed  this  com- 
pletely into  the  inferior  meatus,  to  withdraw 
the  probe,  and  leave  the  lint,  behind  for  two 
or  three  days.  This  is  very  frequently  suc- 
cessful, as  the  blood  in  the  majority  of  cases 
comes  from  the  superior  or  middle  meatus  of 
the  nose,  which  are  thus  effectually  plugged. 
The  only  objection  is,  that  it  is  apt  to  pro- 
duce considerable  irritation  of  the  mucous 
membrane,  and  to  be  followed  by  a trouble- 
some coryza. 

The  proceeding  attributed  to  Desault,  and 
1 Traite  de  Therapeutique,  tom.  i.  p 54G 
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commonly  employed  by  Larrey,  consisted  in 
introducing  into  the  nares,  and  pushing  to- 
wards the  pharynx,  a piece  of  linen  made  into 
the  form  of  the  finger  of  a glove,  which  is 
then  gradually  filled  with  charpie.  M.  Lar- 
rey states  that  this  method  is  very  successful ; 
but  it  is  far  from  easy  to  fill  the  linen  bag 
so  completely  as  to  close  the  posterior  nares, 
and  if  this  were  done,  it  is  plain  that  there 
would  be  considerable  difficulty  in  removing 
it.  The  reiterated  introduction  of  charpie 
also  is  painful,  and  there  is  danger  from  the 
direct  pressure  on  the  mucous  membrane 
against  a bony  resistance. 

Mr.  Bell  was  in  the  habit  of  introducing 
part  of  the  intestine  of  a pig  as  far  as  possible 
into  the  nares,  which  he  then  filled  with  a 
cold  fluid  and  secured  by  ligature.  It  is  dif- 
ficult, however,  to  fill  the  gut  completely,  and 
retain  it  in  the  desired  position,  nor  is  it  im- 
permeable to  the  liquid  it  contains. 

Any  method  which  would  prevent  the  dis- 
charge of  blood  by  the  pressure  of  the  co- 
agulum,  rather  than  by  any  foreign  substance, 
would  be  an  evident  improvement ; and  with 
this  view,  the  practice  has  been  adopted  of 
plugging  both  the  anterior  and  posterior  open- 
ings of  the  nares,  so  as  to  confine  the  blood 
within  the  nasal  fossae,  which  then  coagulates 
and  mechanically  stops  the  bleeding.  A 
bougie  or  piece  of  catgut,  to  the  end  of 
which  a piece  of  thread  has  been  tied,  is  to 
be  passed  along  the  floor  of  the  nares  until 
the  thread  falls  into  the  pharynx.  The  thread 
is  then  seized  with  a pair  of  common  forceps, 
and  drawn  out  of  the  mouth,  when  a piece  of 
sponge  or  pledget  of  lint  is  fixed  to  it,  and 
the  bougie  being  withdrawn,  the  plug  is 
drawn  upwards  and  closes  the  posterior 
nares,  and  another  plug  being  applied  ante- 
riorly, the  nostrils  are  effectually  plugged,  as 
shown  in  the  following  sketch. 

Pig.  246. 


The  well  known  catheter  of  Bellocq,  so 
strongly  recommended  by  Dupuytren,  mate- 
rially facilitates  the  method  just  described. 
This  instrument  consists  of  a silver  tube  of 
the  size  and  curve  of  a female  catheter,  fur- 
nished at  the  extremity  w’ith  a mobile  button 
of  silver,  through  which  a hole  is  drilled,  and 
this  button  is  attached  to  the  extremity  of  a 


long  stylet,  formed  of  very  flexible  elastic 
steel  resembling  watch  spring.  Two  plugs 
are  prepared,  one  of  which  is  surrounded  by 
a double  thread  ; the  patient  is  then  placed 
opposite  to  a strong  light,  his  head  being  held 
steadily  against  the  chest  of  an  assistant.  The 
surgeon  passes  the  catheter  along  the  floor  of 
the  nares,  until  its  extremity  reaches  the 
pharynx ; he  then  pushes  on  the  stylet,  and 
thus  causes  the  moveable  end  to  appear  be- 
neath the  velum  palati,  as  shown  in  the 
annexed  cut. 


Fig.  247. 


One  of  the  threads  of  the  plug  is  then  passed 
through  the  eye  and  tied,  and  the  plug  is 
drawn  to  the  posterior  nares  by  withdrawing 
the  stylet  and  catheter.  The  thread  is  then 
drawn  forcibly  forwards,  so  as  to  press  the 
plug  strongly  against  the  posterior  opening 
of  the  nares  ; and  another  plug  being  tied  on 
anteriorly,  the  nasal  fossae  are  closed,  as 
shown  in  fig.  246.  One  of  the  threads  of  the 
plug  is  left  in  the  mouth,  for  the  purpose  of 
removing  the  posterior  plug. 

In  putting  this  plan  into  practice,  we  have 
always  found  it  better  to  thread  the  catheter 
before  passing  it  along  the  nostrils ; as  no- 
thing more  is  then  necessary,  when  the  spring 
is  in  the  mouth,  than  to  affix  the  plug,  whereas 
the  threading  the  eye  of  the  catheter  while 
within  the  mouth  is  the  most  troublesome 
part  of  the  operation.  Neither  is  it  neces- 
sary to  leave  a thread  in  the  mouth  to  remove 
the  posterior  plug  ; indeed,  this  frequently 
excites  so  much  irritation,  that  it  cannot  be 
borne.  When  the  plugs  have  remained  a 
sufficient  time,  the  anterior  is  removed  by 
cutting  the  thread,  and  the  posterior  falls 
into  the  pharynx,  and  is  rejected  by  a 
spasmodic  effort  of  the  pharyngeal  and  pala- 
tine muscles,  or  may  be  removed  by  a pair  of 
curved  forceps.  The  spring  stylet  is  usually 
made  with  the  edges  much  too  sharp.  Whale- 
bone might  probably  be  substituted  with  ad- 
vantage ; but  if  the  instrument  usually  met 
with  in  the  shops  be  used,  the  spring  should 
always  be  surrounded  with  a strip  of  adhesive 
plaster  before  introduction. 
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Plugging  is  sometimes  followed  by  a sense 
of  great  heat,  weight,  and  pricking  in  the 
nares  and  frontal  sinuses  ; and  M.  Blandin  1 
states,  that  the  blood  sometimes  passes  by  the 
nasal  and  lachrymal  ducts,  and  appears  be- 
neath the  conjunctiva.  He  says  he  has  seen 
this  take  place,  but  it  did  not  prevent  the 
plugging  having  the  desired  effect. 

There  are  serious  objections  to  the  instru- 
ment of  Bellocq,  and  to  any  plan  which  re- 
quires manipulation  by  the  mouth,  as  consi- 
derable irritation  is  generally  produced  by 
contact  with  the  fauces,  straining,  coughing, 
and  sometimes  vomiting,  and  this  would  be 
extremely  prejudicial  in  enfeebled  patients,  as 
in  typhus.  There  is  danger  also  that  the  an- 
terior plug  may  be  loosened  by  the  patient, 
and  the  posterior  fall  on  the  epiglottis,  and 
suffocate  the  patient.  M.  Martin  St.  Ange  2 
states,  that  when  he  was  interne  at  the  Hotel 
Dieu,  he  saw  a patient  who  was  thus  suffo- 
cated in  one  of  the  medical  wards.  The  same 
objections  apply  to  a plan  proposed  by  M. 
Miquel  of  Amboise3,  which  consists  in  the 
substitution  of  inflated  intestine  for  common 
plugs. 

M.  Martin  St.  Ange  has  constructed  an  in- 
strument which  appears  to  unite  the  advan- 

Fig.  240. 


and  also  avoids  direct  unyielding  pressure 
upon  the  mucous  membrane.  The  instru- 
ment also,  of  which  the  preceding  cut  is  a 
representation,  is  as  portable  as  a common 
catheter,  and  might  be  carried  in  any  pocket- 
case. 

It  consists  of  a straight  tube,  four  inches  in 
length,  widened  into  the  form  of  a cone  at  the 
extremity,  which  is  not  to  be  engaged  in  the 
nose,  and  terminating  at  the  other  by  a small 
perforated  nipple.  The  widened  extremity 
has  two  rings  like  a catheter,  and  a small  cock 
at  the  distance  of  five  lines.  Beyond  this  a 
slide  plays,  which  may  be  tightened  at  plea- 
sure by  a screw.  For  the  extent  of  an  inch 
from  the  other  extremity,  circular  grooves 
are  made,  and  a small  bladder,  formed  of  the 
ccecum  of  a sheep,  is  fixed  on  the  grooved  ex- 
tremity by  a firm  ligature.  To  be  still  more 
sure  that  the  bladder  may  not  be  thrown  off 
from  the  tube,  it  is  connected  by  a thread 
with  one  of  the  rings  at  the  handle.  The 
bladder,  being  softened  and  folded  around  the 
tube,  is  introduced  towards  the  pharynx,  and 
filled  with  air  or  water  by  injection,  which  is 
retained  by  turning  the  cock.  Slight  traction 
is  then  employed  to  draw  the  small  balloon 
closely  against  the' posterior  aperture  of  the 
nares,  as  shown  in  the  following  cut. 


b,  Furrowed  extremity  of  ca- 
theter. 

f Process  from  the  slide  to  fix 
the  anterior  plug. 

g.  The  screw  to  fix  the  slide  on 
different  portions  of  the  catheter. 

j,  A n elevated  process  to  fix 
the  cock  when  it  is  open. 
t>,  The  bladder. 
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tages  of  these  several  plans  without  their 
defects,  as  it  divests  them  of  the  inconveni- 
ence of  requiring  manoeuvres  by  the  mouth, 


' Diet,  de  Med.  ct  de  Chir.  Prat.  tom.  vii.  p.  434. 

2 Bulletin  Chirurgical,  Janvier,  1840 

3 Journal  des  Connaissances  Medic  ales,  tom.  ii. 
1834-5. 


Fig.  249. 


A piece  of  linen  is  placed  in  the  orifice  of  the 
nares,  on  to  which  the  screw  is  to  be  advanced, 
and  the  instrument  fixed  by  its  pressure.  The 
whole  apparatus  can  be  withdrawn  at  will  by 
opening  the  cock,  when  the  bladder,  more  or 
less  empty,  brings  forwards  the  clots  contain- 
ed in  the  nose. 

This  plan  is  especially  adapted  to  children, 
restless  patients,  and  those  extremely  feeble, 
as  it  may  be  applied  without  altering  their 
position,  or  producing  any  irritation  of  the 
fauces.  It  has  been  very  successful  in  the 
hands  of  M.  Martin-Solon,  and  M.  Fischer. 
M.  Martin  St.  Auge  used  it  in  the  case  of  a 
girl  seven  years  of  age,  who  had  bled  from 
the  right  nostril  for  three  days,  and  was  so 
excessively  feeble  that  the  ordinary  methods 
could  not  be  employed.  We  have  never  per- 
sonally made  use  of  it,  but  are  acquainted  with 
two  gentlemen  who  speak  highly  in  its  praise 
after  practical  experience. 
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In  some  rare  cases  the  irritability  of  the 
parts  is  so  great,  that  plugging  in  no  form  can 
be  borne.  Under  such  circumstances,  we 
must  trust  to  general  remedies  and  cold  affu- 
sion. Dr.  Darwin  relates  a case  in  which  the 
latter  means  was  successful,  where  it  was  im- 
possible to  plug.  Cases,  however,  in  which 
the  instrument  of  M.  Martin  cannot  be  used, 
must  be  excessively  rare. 

The  after  treatment  will  consist  in  the  em- 
ployment of  means  calculated  to  remove  the 
causes  on  which  the  bleeding  depended  ; pur- 
gatives, abstinence,  and  regular  exercise,  in 
the  one  form  ; generous  diet,  cheerful  occu- 
pation, iron,  acids,  and  aromatic  bitters,  in  the 
other.  When  it  is  symptomatic  of  other  dis- 
eases, the  great  object  is  to  remove  the  disease 
on  which  the  discharge  depends. 

( Thomas  Spencer  Wells.') 

EPISTHOTONOS.  See  Tetanus. 

EPULIS,  from  nri  upon,  and  ovXov  the 
gum.  Syn.  Odontia  excrescens  sarcoma  epulis, 
Lat. ; Zahnfieischschwamm,  Ger. 

This  word  has  been  applied  to  almost  every 
kind  of  tumour  upon  the  gum,  from  whatever 
cause  it  may  originate,  and  whatever  charac- 
ter it  may  assume.  Hence,  in  the  definitions 
which  are  given  of  it  by  writers,  we  are  told 
by  one  that  it  is  sometimes  attached  by  a 
small  pedicle,  and  by  another  that  it  some- 
times becomes  cancerous.  The  fact  appears 
to  be,  that  sufficient  discrimination  has  not 
been  employed  respecting  the  various  appear- 
ances of  tumours  on  the  gums  ; and  the  term 
Epulis,  especially,  as  it  does  not  convey  any 
definite  idea,  had  better  be  dispensed  with. 

The  tumours  which  have  been  thus  con- 
founded together,  probably  all  arise  from 
diseased  teeth,  and  differ  from  each  other 
according  to  the  existing  state  of  the  consti- 
tution, and  other  accidental  circumstances. 
There  is,  however,  no  doubt  that  a certain 
character  of  tumour  is  more  frequently  seen 
upon  the  gum  than  any  other,  and  its  charac- 
ter is  that  of  a reddened  but  simple  excres- 
cence, often  smaller  at  the  base,  and  having  a 
thickened  bulbous  body.  This,  perhaps,  comes 
nearer  to  the  idea  of  the  disease  to  which  the 
name  refers,  but  even  this  is  the  result,  in 
probably  all  instances,  of  irritation  produced 
by  diseased  teeth,  or  by  dead  roots  of  teeth 
existing  in  the  alveoli ; they  will,  therefore, 
be  more  particularly  described  when  speaking 
of  the  diseases  of  the  gums  as  connected  with 
the  teeth. 

When  again  it  is  said  that  epulis  occasion- 
ally becomes  cancerous,  the  observation  is  lia- 
ble to  the  same  objection  of  vagueness  ; for  in 
particular  states  of  the  constitution,  and  with 
an  original  tendency  to  that  disease,  an  ex- 
citing cause  alone  is  required  to  set  up  the 
specific  action  in  any  part ; and  in  the  gums, 
as  every  surgeon  has  observed,  the  irritation 
occasioned  by  diseased  or  dead  teeth  may 
produce  this  or  any  other  form  of  malignant 
disease.  ( Thomas  Bell.) 


ERINE.  Erigne,  Fr. ; uncus,  Lat.  A 
hook.  The  instrument  known  to  surgeons 
under  this  name  consists  of  two  blades,  with 
crook  or  crotchet  extremities.  It  i3  used  in 
extirpating  parts  which  could  not  be  held 
firmly  by  the  fingers,  such  as  the  enlarged 
tonsils.  (See  Tenaculum.) 

ERRHINE.  — A substance  which,  when 
applied  to  the  mucous  membrane  of  the  nose, 
excites  sneezing,  and  an  increased  secretion  of 
mucus. 

ERYSIPELAS,  epvtnrrtXag,  from  epvw, 
rrtXag,  indicating  its  tendency  to  extend  to 
the  adjoining  cuticle,  or,  according  to  others, 
from  ipvQpog,  expressive  of  one  of  its  princi- 
pal characters,  redness.  To  this  affection  are 
referable  the  diseases  obscurely  described 
under  various  denominations,  ignis  sacer,  ignis 
sancti  Antonii,  rosa,  aposthema  maxime  ig- 
neum,  fyc. 

Definition. — Erysipelas  is  an  irregularly  cir- 
cumscribed yet  diffused  acute  affection  of  the 
skin,  presenting  the  four  constituent  charac- 
ters of  inflammation,  heat,  redness,  pain,  and 
tumefaction,  and  generally  accompanied  with 
fever. 

Seat. — There  is  no  portion  of  the  surface 
of  the  body  exempt  from  its  attacks  ; but  the 
parts  most  subject  to  it  are  those  that  are 
habitually  uncovered.  It  was  perhaps  on  this 
account  that  the  Romans,  as  Celsus  informs 
us,  were  more  frequently  affected  in  the 
legs  *.  According  to  Dr.  Hutchinson,  the 
lower  extremities  are  the  parts  generally  at- 
tacked by  this  disease,  among  seamen,  which 
he  attributes  to  the  frequent  immersion  of 
their  legs  in  salt  water,  and  the  subsequent 
irritation  produced  by  the  friction  of  their 
course  net  trowsers  2.  Joseph  Frank  justly 
signalizes  the  frequency  of  erysipelas  in  old 
age  and  in  broken  down  constitutions  3.  At 
the  present  day,  as  well  as  in  the  time  of  Syden- 
ham 4,  the  head  is  the  most  common  seat  of 
the  disease,  and  Chomel  says  that  it  is  twenty 
times  more  frequent  on  the  head  than  on  all 
the  rest  of  the  body  5.  Erysipelas  of  the  face 
is  more  frequent  than  that  of  the  scalp  ; and, 
according  to  Louis,  it  is  more  frequent  on  the 
right  that  on  the  left  side. 

Erysipelas  rarely  remains  limited  to  the 
seat  it  first  occupies,  in  which  case  it  is  termed 
stationary,  but  extends  gradually  on  one  or 
more  sides  to  the  contiguous  cuticle  under 
the  name  of  vague  or  progressive  erysipelas. 
It  may  thus  extend  over  the  entire  peri- 
phery 6.  Lamotte  mentions  the  case  of  a 
child  attacked  with  erysipelas  of  the  scalp, 

1 De  Medicina,  lib  v.  cap.  xxviii. 

2 Medico-chirurg.  Transact,  of  London,  vol.  v. 
p.  279. 

3 Prax.  Med.  universa  Prsecepta.  F,dit.  2d.  vol.  iii. 
cap.  vi. 

■>  Op.  universa,  sect.  vi.  cap.  vi. 

3 Dictionnaire  de  Med.  2e  edit.  Article  Erysipele. 

3 Rennes,  Archives  Generales  de  Med.  Tome  xiv. 
p.  533. 
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which  successively  invaded  the  entire  body 
and  extremities  even  to  the  lingers  and  toes  >. 
Dr.  Rennes  has  published  in  the  Archives  de 
Medecine  two  analogous  cases.  When  erysipe- 
las spreads  at  once  from  all  the  points  of  its 
circumference  it  has  been  called  serpiginous. 
Sometimes  it  is  transported  as  if  by  bands 
from  one  seat  to  some  more  or  less  remote 
and  distinct  portion  of  the  integumentary 
surface,  thus  meriting  the  appellation  of  ery- 
sipelas saltans  or  ambulant  or  erratic.  Its  dis- 
appearance from  the  external  surface,  coincid- 
ing with  the  development  of  some  internal  in- 
flammation, has  obtained  for  it  the  denomina- 
tion of  metastatic  erysipelas.  Universal  ery- 
sipelas, invading  at  once  the  entire  periphery, 
is  of  very  rare  occurrence'.  Renauldin  men- 
tions a case  of  this  kind  in  a lady  of  fifty  years 
of  age,  who  was  speedily  cured  by  the  use  of 
baths  and  aperient  medicines  2. 

A diversity  of  opinion  exists  with  respect 
to  the  elementary  tissues  of  the  skin  that  are 
more  immediately  the  seat  of  erysipelas. 
Rayer  says  that  in  the  most  simple  erysipelas, 
not  only  the  vascular  layer  but  the  entire  sub- 
stance of  the  skin  and  even  the  subcutaneous 
cellular  texture  are  affected3.  Others  affirm 
that  in  the  light  superficial  form  of  the  disease, 
the  morbid  phenomena  reside  in  the  subepi- 
dermoid tissue  4,  which,  considered  by  some  to 
be  composed  of  lymphatic  vessels,  by  others 
of  capillary  vessels,  and  by  others  to  be  a 
rete  of  sudoriferous  exhalent  ducts,  constitutes 
one  of  the  two  elementary  tissues  into  which 
modern  anatomy  has  divided  the  rete  muco- 
sum  of  Malpighi.  The  other  elementary 
constituent  of  this  rete,  the  pigmentum  of 
Cruveilhier,  would  seem  not  to  undergo  any 
alteration  in  erysipelas,  as  it  does  in  other 
cutaneous  diseases,  such  as  vaccina  and  vari- 
ola. In  the  aggravated  form  of  the  disease 
the  morbid  action  certainly  invades  the  deep 
seated  strata  of  the  skin  and  subcutaneous 
tissues.  Dr.  Banorden  places  the  seat  of  the 
pseudo-erysipelas  of  Rust  in  the  fascia,  and 
proposes  to  call  it  synochus  mitis 5.  Messrs. 
Hutchinson  6,  Earle7  and  Arnot8 9,  would  seem 
also  to  consider  the  aponeuroses  as  the  prin- 
cipal seat  of  this  affection  ; but  this  opinion  is 
not  substantiated,  as  Mr.  Lawrence  justly  ob- 
serves, by  the  post-mortem  results,  these  mem. 
branes  having  been  found  to  be  almost  always 
unaffected.  Some  modern  pathologists,  par- 
ticularly of  the  German  school u,  extend  the 
seat  of  erysipelas  to  the  internal  organs.  All 
the  ancients  entertained  this  opinion.  Hippo- 

1  Traite  complet  de  Cliirurgie  1771.  Tome  1. 
chap.  ix.  p.  404. 

2 Diet,  des  Sciences  Med.  Art.  Erysipele. 

3 Traite  theor.  et  prat,  des  Malad.  de  la  Peau,  2e 
edit,  tome  1.  au  mot. 

4 Coster,  Diet,  de  Sante.  Tome  1.  an  mot. 

5 Lepellctier,  Traite  de  l’Erysipele,  1836. 

6 Practical  Observations  in  Surgery,  2nd  edit. 

2  London  Med.  and  Pliys.  Journal,  vol.  lvii. 

8 Ibid. 

9 Rust.  Magazin,  b.  viii.  Khun,  Gazette  Med. 
Annee  1833.  ijahn,  Ibid. 


crates 1 speaks  of  erysipelas  of  the  womb, 
throat,  and  lungs,  and,  according  to  Frank 2 
and  Vogel3,  says  there  is  no  internal  organ, 
not  even  the  parenchymatous  viscera,  exempt 
from  its  attacks.  Although  it  is  not  unrea- 
sonable to  admit  the  extension  of  an  exan- 
thema to  mucous  surfaces  as  is  seen  in  variola, 
or  of  the  transfer  of  external  specific  affec- 
tions to  internal  organs,  as  we  find  in  rheuma- 
tism, yet,  as  Hildenbrand4  justly  observes, 
“ absente  dermatis  typo,  etiarn  erysipelatis  cha- 
racterem  amittunt.”  In  the  pharyngitis  that 
sometimes  complicates  erysipelas,  two  of  the 
principal  characters,  the  tumefaction  and  des- 
quamation, are  wanting,  and  in  general  it  is  a 
simple  erythematous  angina  with  little  or  no 
swelling,  or  it  is  of  a dyphtheritic  kind,  being 
covered  with  a dirty  cheesy  or  membranous 
exudation.  In  fine,  until  a distinctive  sym- 
ptomatology and  special  anatomical  characters 
shall  have  been  assigned  to  internal  erysipelas, 
we  should  avoid  rendering  the  question  more 
complex,  and  we  shall  therefore  consider 
the  skin  to  be  the  exclusive  seat  of  erysi- 
pelas. 

Etiology. — The  immediate  cause  of  erysi- 
pelas was  formerly  the  subject  of  much  empty 
discussion  and  gratuitous  speculation.  The 
part  the  ancients  made  the  bile  play  in  the 
production  of  erysipelas  is  too  well  known  to 
need  any  mention.  It  would  be  futile  at  the 
present  day  to  enter  into  an  enquiry  with 
Galen  5 whether  “ erysipelas  is  the  result  of  a 
humoral  fluxion  produced  by  the  yellow  bile 
strongly  heated,”  or  with  Van  Holmvert 6 
whether  “ it  is  a fiery  imposthume  in  which  a 
vital  spirit  is  burning,  irritated  and  provoked 
to  wrath  by  some  mortific  cause.”  The  im- 
mediate cause  of  erysipelas  is  involved  in 
mystery.  We  therefore  confine  ourselves  to 
the  exposition  of  the  conditions  in  which  ery- 
sipelas is  developed. 

Can  erysipelas  be  produced  by  art  and  at 
will  ? The  inflammation  produced  by  any 
irritating  agent  can  never  be  confounded  with 
erysipelas.  There  is  a speciality  in  erysipelas 
that  art  cannot  impart,  and  into  the  nature  of 
which  we  cannot  penetrate.  Chomel  justly 
observes  that  erysipelas  is  now  the  sole  result 
of  an  external  cause.  If  external  causes  con- 
tribute to  its  development  they  only  play  a 
secondary  part  and  always  suppose  the  indis- 
pensable concurrence  of  an  internal  and  con- 
stitutional one.  This  influence  is  designated 
by  the  word  predisposition ; a mere  abstrac- 
tion it  is  true,  but  indicating  the  peculiar  dis- 
position of  the  patient  to  contract  the  disease. 
W e are  far  from  rejecting  the  influence  that 
occasional  causes  exert  in  the  production  of 
erysipelas  ; but  we  repeat  that  they  are  but 
secondary.  How  otherwise  explain  the  nume- 

1 Op.  cit. 

2 De  curandis  Hominum  Morbis  Epitome,  lib.  iii. 
Dc  Exanthematibus. 

3 Handbuch  dor  Prakt.  edit.  3.  vol  iii. 

4 Inst.  Pract.  Med.  tom.  iii. 

5 Methodi  Medendi,  lib.  xiii.  cap.  iv- 

6 Ortus  medicinal.  Dc  Febribus. 
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rous  cases  that  we  find  developed  without  any 
appreciable  cause  ? How  understand  the 
production  of  erysipelas  by  the  identical 
causes  that  had  been  often  before,  and  may 
subsequently  be,  innocuous  ? The  great  fre- 
quency of  erysipelas  of  the  head  after  opera- 
tions or  wounds  has  been  invoked  as  a proof 
that  erysipelas  may  be  the  result  of  a purely 
local  disposition  ; but  if  we  bear  in  mind  the 
great  preponderance  in  frequency  of  erysi- 
pelas of  the  head,  this  circumstance  will  not  be 
considered  to  invalidate  the  opinion  that  is 
here  advocated. 

These  considerations,  equally  applicable  to 
epidemic  and  sporadic  erysipelas,  lead  us  to 
conclude  that  erysipelas  is  principally  owing 
to  a constitutional  disposition,  a special  condi- 
tion of  the  economy,  that  we  shall  probably 
ever  remain  in  ignorance  of,  but  which  we 
are  obliged  to  recognize  from  its  effects.  Con- 
sequently in  the  etiological  history  of  erysi- 
pelas, we  are  reduced  to  the  study  of  its  pre- 
disposing and  exciting  causes,  which  are  found 
in  the  exterior  world,  and  in  the  inner  being, 
and  constitute  what  are  called  external  and 
internal  causes. 

External  causes. — The  seasons  exert  a con- 
siderable influence  in  producing  the  disease, 
and  although  erysipelas  is  found  at  all  sea- 
sons, the  spring  and  autumn,  especially  the 
latter  when  preceded  by  a very  hot  summer, 
furnish  a considerable  predominance  of  the 
disease.  Erysipelas  is  said  to  be  endemic  in 
certain  localities  in  which  ventilation  is  in- 
complete, or  the  air  loaded  with  foul  efflu- 
via *.  Certain  sensible  qualities  of  the  air, 
especially  cold  damp,  is  said  to  promote  the 
development  of  erysipelas  ; but  it  has  not 
been  shown  to  produce  it  oftener  than  other 
diseases.  The  influence  of  the  atmospheric 
constitution  deserves  more  particularly  to  fix 
the  attention  of  practitioners,  as  it  imparts  to 
the  disease  a genius,  to  use  an  expression  of 
the  Montpellier  School,  which  often  gives 
rise  to  special  therapeutical  indications,  as  we 
shall  presently  see.  There  sometimes  exists 
at  certain  seasons,  and  even  during  a course 
of  years,  a peculiar  condition  of  the  atmos- 
phere, wholly  inappreciable  by  any  physical 
means  of  investigation,  which  disposes  so  com- 
pletely to  erysipelas,  that  the  slightest  excit- 
ing cause,  the  smallest  abrasion  or  most 
superficial  excitation  of  the  skin,  almost  in- 
fallibly determines  the  development  of  the 
affection.  Sometimes  this  influence  is  such 
that  there  is  no  need  of  even  an  exciting 
cause,  and  the  disease  assumes  a real  epi- 
demic character.  It  is,  then,  impossible  not 
to  admit  the  existence  of  an  erysipelatous  con- 
stitution of  the  atmosphere.  Tozzi2  speaks 
of  an  aggravated  form  of  epidemic  erysipelas 
that  prevailed  at  Naples  during  the  autumn 
and  winter  of  the  year  1700.  A similar  epi- 
demic raged  at  Toulouse  in  1716,  which,  from 

1 Traite  de  l’Erysipele,  par  Aim.  Lepelleticr. 
Paris,  1836. 

2 In  Hippocratis  Aphorismos  Comment,  t.  vii. 

VOL.  II. 


the  mortality  it  caused,  was  compared  to  the 
plague.  Bromfield  1 mentions  an  epidemic 
erysipelas  of  the  head  that  lasted  two  years,  in 
which  the  antiphlogistic  treatment  was  gene- 
rally attended  with  fatal  results,  and  bark  and 
cordials  were  most  serviceable.  Darluc 2 gives 
an  account  of  what  he  calls  an  erysipelatous 
putrid  fever,  which  prevailed  in  the  different 
villages  round  the  gulf  of  St.  Tropez  during 
the  years  1750  and  1751.  During  the  epi- 
demic that  prevailed  in  Paris  in  the  year  1828, 
Dupuytren  was  reduced  to  the  necessity  of 
postponing  all  operations  that  were  not  urgent 
to  perform,  and  in  the  lunatic  asylum  at  Cha- 
renton  all  external  revulsions,  which  consti- 
stute  the  basis  of  the  treatment  of  mental 
alienation,  were  obliged  to  be  suspended3. 

The  difference  of  opinion  that  exists  in 
England  and  France,  with  regard  to  the  con- 
tagious nature  of  erysipelas,  would  tend  to 
prove  the  influence  that  climate  and  habits  of 
life  exert  in  modifying  even  the  nature  of 
disease.  Numerous  facts,  authenticated  by 
indisputable  authority  4,  go  to  prove  the  con- 
tagious nature  of  erysipelas  in  Great  Britain 
and  Ireland,  while  equally  respectable  authori- 
ties in  France  concur  in  the  opposite  opinion5. 
I have  had  in  this  city  a case,  the  circum- 
stances of  which  may  be  adduced  in  favour 
of  either  opinion  : an  English  lady  was  at- 
tacked with  erysipelas  while  she  continued  to 
partake  of  the  same  bed  with  her  husband, 
who  was  labouring  under  erysipelas  of  the 
face  ; yet  her  daughter,  who  was  her  sole 
nurse,  unremittingly  watching  over  her  night 
and  day,  constantly  reclining  on  her  bed  and 
frequently  holding  her  in  her  arms,  did  not 
contract  the  disease.  There  is  another  cir- 
cumstance in  this  case  worthy  of  notice,  and 
which,  if  the  erysipelas  of  this  lady  was  com- 
municated by  contagion,  militates  against  the 
opinion  of  Dr.  Weatherhead,  who  considers 
erythema,  erysipelas,  and  diffuse  phlegmon 
essentially  distinct  diseases  6 : the  affection  of 
the  husband  was  of  the  simple  benign  form, 
while  that  of  the  lady  was  of  the  diffuse 
phlegmonous  kind. 

The  other  external  causes  of  erysipelas  are 
referable  to  the  applicata  and  ingesta.  The 
former  comprise  all  direct  irritations  of  the 
skin,  contusions,  wounds,  operations,  especi- 

1 Chirurg.  Observations  and  Cases,  1773. 

2 Recueil  d’Observations  de  Med.  &c.  par  Vander- 
mondi. 

3 Rayer,  Op.  cit. 

■*  Wells,  Trans,  of  Soe.  for  Improv.  of  Med.  and 
Chirnrg.  Knowledge,  vol.  ii.  Weatherhead,  Essay  on 
the  Diagnos.  between  Erysip.  Phlegmon  and  Erythe- 
ma. Stephenson,  Trans,  of  Medi. -Chirurg.  Soc.  of 
Edinburgh,  vol.  ii.  Gibson,  Ibid.  vol.  iii.  Arnott, 
Lond.  Med.  and  Phys.  Journ.  March,  1827.  vol.  lvii. 
Copland,  Dictionary  of  Pract.  Med.  Art.  Erysipelas. 
Tweedie,  Cyclopedia  of  Pract.  Med.  Art.  Erysipelas. 
Mac  Dowel,  Dublin  Journal,  of  Med.  and  Chem. 
Science.  Nov.  1834.  vol.  vi. 

3 Alibert,  Nosog.  des  Dermatoses.  Brett,  Abrege 
Prat,  des  Malad.  de  la  Peau,  par  M.  M.  Cazenave 
et  Schedel.  Chomel,  Op.  cit.  Rayer,  Op.  cit.  Lc- 
pelletier,  Op.  cit. 

6 Op.  cit. 
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ally  punctures  made  on  anasarcal  limbs,  or 
made  with  instruments  impregnated  with 
putrid  matter,  venesection,  bites  of  animals, 
stings  of  insects,  the  friction  of  coarse  articles 
of  clothing,  blisters,  setons,  cauteries,  vaccina- 
tion, insolation,  the  contact  of  two  hot  sub- 
stances, and  all  irritating  local  applications, 
such  as  rubefacient  or  rancid  ointments,  acrid 
animal  and  vegetable  substances,  &c.  With 
respect  to  the  ingesta,  various  aliments,  salt, 
spiced,  or  smoked  meats,  stale  or  dried  fish, 
shell  fish,  acrid  vegetables,  such  as  garlic  and 
onions,  and  the  abuse  of  spirituous  liquors, 
have  been  assigned  as  causes  of  erysipelas ; 
but  it  has  not  been  shown  that  they  produce 
it  in  preference  to  other  diseases. 

Internal  causes. — All  constitutions  and  tem- 
peraments are  indistinctively  liable  to  con- 
tract erysipelas,  and  it  is  not  satisfactorily 
proved  that  the  bilious  temperament  is  more 
subject  to  it  than  any  other.  No  age  is 
exempt  from  its  attacks.  Women  are  more 
subject  to  it  than  men  ; but  not,  however,  in 
the  proportion  of  four  to  one,  as  Frank  found 
it  in  the  Institute  of  Pavia,  when  out  of 
twenty  erysipelatous  patients,  sixteen  were 
women  '.  Out  of  twenty  patients  affected  with 
erysipelas  received  into  Professor  Chomel’s 
clinical  wards  at  La  Charite,  thirteen  were 
women  2.  In  630  cases  of  erysipelas,  distri- 
buted by  the  Bureau  Central  to  the  various 
hospitals  of  Paris  during  the  years  1830  and 
1831,  there  were  326  females.  In  43  cases 
of  erysipelas  observed  by  Louis  25  were 
women 3.  With  regard  to  the  hereditary 
predisposition  to  erysipelas  little  or  nothing 
has  been  yet  determined.  Dr.  Lepelletier  4, 
however,  is  acquainted  with  a family,  residing 
in  a healthy  situation  in  the  country,  most  of 
the  members  of  which  are  affected  every 
autumn  or  spring  with  erysipelas.  Habit 
exerts  an  undoubted  influence  in  reproduc- 
ing erysipelas,  and  one  or  more  attacks  fre- 
quently entails  a remarkable  predisposition 
to  the  recurrence  of  the  disease,  which  then 
generally  occupies  the  same  seat.  Tissot 
says,  that  when  it  thus  occurs  on  the  face,  it 
generally  attacks  the  same  side,  and  he  ob- 
serves that  the  eye  of  that  side  generally 
becomes  weakened  5.  Moral  perturbations 
would  seem  to  have  an  unequivocal  influence 
in  producing  erysipelas.  Fallopius,  as  Hoff- 
man informs  us,  relates  the  case  of  a woman, 
who  used  to  be  attacked  with  erysipelas  of 
the  nose,  whenever  she  happened  to  get  into  a 
passion6.  Joseph  Frank  mentions  the  case 
of  a child  only  six  months  old  that  was 
attacked  with  erysipelas,  in  consequence  of  a 
fright  he  got  in  witnessing  a quarrel  that  had 
taken  place  between  his  parents7.  The  same 
author  writes  that  he  saw  in  Lithuania  numer- 
ous other  instances  of  erysipelas  brought  on 

1 Op.  cit.  2 Op.  cit.  3 Cliom.  Op.  cit. 

4 Op.  cit. 

5 (Euvres  Complets,  vol.  i.  Avis  au  Peuple,  chap, 
xix.  Paris,  1809. 

0 Medicinal  Rationalis  Systematica:  vol.  iii.  De 
Fehrc  Erysipelasca. 

7 Prax.  Med.  Universe  Proccepta,  vol.  iii.  cap.  vi. 
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by  violent  mental  emotions.  The  develop- 
ment of  erysipelas  has  been  frequently'  seen 
to  coincide  with  the  suppression  of  an  accus- 
tomed evacuation,  the  catamenia1,  or  of  a pa- 
thological or  artificial  habitual  discharge,  such 
as  old  ulcers,  haemorrhoids,  and  setons. 

Symptomatology. — In  the  great  majority  of 
cases  erysipelas  is  preceded  by  derangement 
of  health,  varying  in  duration  from  one  to 
several  days,  and  generally  proportionate  in 
violence  to  the  gravity  and  extent  of  the 
impending  eruption  : thus  in  erysipelas  con- 
fined to  a limited  portion  of  the  face,  the  pre- 
monitory disturbance  is  generally  obscure,  or 
light,  while  in  erysipelas  of  the  entire  head  it 
is  generally  very  serious. 

General  uneasiness,  spontaneous  lassitude, 
transient  irregular  chills,  sometimes  amount- 
ing to  shiverings  or  rigors,  and  often  alternat- 
ing with  unusual  glows  of  heat,  heaviness, 
cephalalgia,  insomnia,  or  disturbed  sleep, 
anorexia,  thirst,  pain  or  tenderness  of  the 
epigastrium,  nausea,  mucous  or  bilious  vomit- 
ings, diarrhoea  or  constipation,  and  accelera- 
tion of  the  circulation,  are  the  phenomena, 
which,  variously  modified  and  combined,  an- 
nounce the  invasion  of  erysipelas.  Being 
however  common  to  it  and  other  diseases, 
they  do  not  infallibly  denote  its  irruption. 
Sometimes  erysipelas  is  ushered  in  without 
any  precursory  symptoms.  All  uncertainty 
will  be  removed,  and  even  the  future  seat  of 
the  eruption  indicated,  if,  as  frequently  hap- 
pens, a painful  tumefaction  of  the  lymphatic 
ganglia  manifests  itself  in  conjunction  with 
the  general  disturbance  just  mentioned. 
Galen  adverts  to  this  circumstance  in  a vague 
desultory  way2.  Its  occurrence  in  the  groin 
and  axilla  was  adduced  by  Sydenham  3 and 
Hoffman4  in  proof  of  the  opinion  they  enter- 
tained, that  erysipelas  bore  a close  affinity  to 
the  plague.  But  Frank  5 and  Bursieri 6 were 
the  first  to  signalize  this  occurrence  in  a 
more  circumstantial  and  definite  way.  It  is 
not  however  constant,  especially  in  that  form 
which  supervenes  at  the  decline  of  acute  dis- 
ease or  prolonged  fever.  This  tumefaction 
always  manifests  itself  in  the  ganglia  apper- 
taining to  the  parts  upon  which  the  eruption 
is  to  take  place,  in  the  cervical  ganglia  under 
the  jaw  or  behind  the  ears,  in  erysipelas  of 
the  face  and  scalp,  and  in  the  axillary  or  in- 
guinal, ganglia  in  the  erysipelas  of  their  re- 
spective extremities.  “ Haud  etiam  probe 
memoria  tenendum  est,  quod  crebris  observa- 
tionibus  constitit,  si  erysipelas  artubus  inferi- 
oribus  incubiturum  sit,  inguinis  et  femoris 
glandulas  conglobatas,  vasis  cruralibus  adsitas, 
antequam  se  exserat,  leviter  dolerc  et  intumes- 
cere  consuevisse  ; axillaris  vero  et  cervicalis, 
si  brachiis  aut  superioribus  locis  imrnineat7.” 
It  is  in  erysipelas  of  the  face  that  this  circum- 

1 .1.  P.  Frank,  Op.  cit.  and  Hoffman,  Op.  cit, 

2 Op.  cit.  3 Op.  cit.  4 Op.  cit.  5 Op.  cit. 

6 Institutionum  Mcdicin®  Practicae  vol.  ii.  cap.  2. 
De  Erysipclate. 

7 Jo.  Babt.  Burscrius,  Instit.  Med.  Pract.  vol.  ii. 
cap.  2. 
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stance  is  most  frequent  and  significant.  I 
have  often  seen  M.  Chomel  foretel  the  impend- 
ing erysipelas  of  this  region  before  either  red- 
ness, pain,  or  tension  existed.  There  is  hardly 
any  risk  of  having  our  prediction  belied  when 
shiverings,  followed  by  fever,  are  accompa- 
nied with  pain  and  swelling  of  the  subcu- 
taneous lymphatic  ganglia  under  the  jaw,  pro- 
vided there  is  no  angina  or  other  affection  to 
explain  the  local  and  general  symptoms. 
Sometimes  a sensation  of  heat,  numbness, 
tension,  or  rigidity,  with  a slight  blush  of  the 
part,  more  unequivocally  denotes  the  invasion 
and  seat  of  the  affection. 

Erysipelas  once  established,  is  characterized 
by  local  and  general  symptoms,  the  exposition 
of  which  being  here  applied  to  erysipelas  in 
general,  necessarily  involves  the  assemblage 
of  incongruous  elements  ; but  this  discre- 
pancy will  disappear  in  treating  of  the  various 
forms  of  the  disease,  when  care  will  be  taken 
to  assign  to  each  its  appropriate  and  peculiar 
characters. 

Local  symptoms. — Redness  is  the  most  ap- 
parent one  : it  generally  begins  by  a small 
patch,  and  gradually  extends  over  a more  con- 
siderable and  irregularly  formed  surface  ; 
obscure  at  first,  it  soon  becomes  more  appa- 
rent ; its  tint  varies  from  the  light  rose  to  a 
deep  scarlet  or  even  violet  colour,  and  it  is 
frequently  suffused  with  a yellowish  tinge, 
rubor  subflavcscens ; it  almost  always  disap- 
pears by  pressure,  and  returns  when  the  pres- 
sure is  removed.  The  exceptional  cases  are 
attributed  by  Sanson  to  the  predominance  of 
the  affection  of  the  venous  over  that  of  the 
arterial  capillaries  '.  Its  limits  are  generally 
ill  defined,  especially  at  the  beginning  and 
decline  of  the  disease,  as  if  the  skin  in  the 
precincts  of  the  affection  was  in  an  interme- 
diate disposition  between  the  healthy  and 
morbid  states. 

Tumefaction  accompanies  the  redness,  and 
it  is  more  considerable  than  is  sometimes  ad- 
mitted. The  error  is  occasioned  by  the  gra- 
dual and  almost  insensible  transition  often 
effected  from  the  unhealthy  to  the  healthy 
skin.  But  the  central  parts  will  be  always 
found  swollen,  without,  however,  presenting 
the  acuminated  summit  of  the  furuncle,  or  the 
rounded  relief  of  the  phlegmon.  The  limits 
of  the  eruption  will  be  often  less  vaguely  de- 
termined by  the  touch  than  by  the  eye.  The 
swelling  is  always  considerable  in  parts  fur- 
nished with  a subcutaneous  lax  cellular  tissue, 
such  as  the  eyelids,  scrotum,  prepuce  and  pu- 
denda, and  also  in  the  phlegmonous  form 
when  the  disease  has  invaded  the  subjacent 
cellular  texture.  The  erysipelatous  surface 
often  presents  a shining  aspect,  and  is  tense 
and  resisting,  or  soft  and  doughy  to  the  touch  : 
it  is  generally  smooth,  but  at  its  decline  be- 
comes rough  and  corrugated.  It  sometimes 
presents  phlyctaenae,  varying  in  number  and 
size,  and  which,  no  doubt,  made  Willan  3 class 

1 Noiivcaux  Elements  de  Pathologie,  t.  i. 

2 Pract.  Treat,  on  Cutan.  Diseases. 


the  disease  in  the  genus  bulla.  The  serum 
contained  in  them  is  generally  limpid  ; but  it 
is  sometimes  of  a rusty  colour,  and  sometimes 
so  viscid  that  it  forms  scabs  like  those  of  im- 
petigo larvalis  >. 

A dry  acrid  heat  is  at  the  same  time  felt 
in  the  part,  and  this  sensation  is  not  solely  in 
the  feelings  of  the  patient,  as  thermometrical 
experiments  have  given  an  increase  of  tem- 
perature of  three  or  four  degrees  of  the  cen- 
tigrade themometer 1  2.  Dr.  Kuhn  says  with 
Rust  that  true  erysipelas  is  accompanied  with 
a certain  change  in  the  animal  electricity, 
which  is  perceptible  to  the  touch,  producing 
upon  the  hand  a kind  of  prickling  sensa- 
tion 3,  which  I have  often  in  vain  tried  to 
perceive. 

Pain  is  the  fourth  local  character  of  erysi- 
pelas. It  is  generally  of  a pruriginous  tensive 
nature,  sometimes  of  a stinging  burning  kind  ; 
but  never  pulsatile  as  in  phlegmon,  nor  so  in- 
tense and  intolerable  as  in  eczema.  In  short 
it  is  not  the  intenseness  of  the  pain,  but  the 
nature  of  the  disease  that  causes  the  suffering 
as  well  as  danger  of  the  patient.  The  slightest 
contact  however  exasperates  it,  and  some- 
times the  motion  of  the  parts  becomes  ex- 
ceedingly painful,  and  even  movement  may  be 
rendered  impossible.  With  regard  to  the 
cutaneous  exhalation,  it  is  as  impossible  to 
doubt  of  its  alteration,  as  it  is  to  determine  in 
what  it  consists. 

General  symptoms  arise  from  disturbance  of 
the  various  internal,  encephalic,  thoracic,  or 
abdominal  organs.  Erysipelas  of  the  body  or 
extremities  is  frequently  unaccompanied  with 
cerebral  disturbance,  except  in  the  phlegmon- 
ous form,  while  in  the  slightest  form  of  ery- 
sipelas of  the  head,  meningeal  symptoms,  ce- 
phalalgia, physical  and  moral  inaptitude,  ex- 
aggerated susceptibility  of  vision  and  of  hear- 
ing, anxiety,  insomnia  or  sleep  disturbed  with 
distressing  dreams,  delirium,  stupor,  convul- 
sive movements,  are  generally  observable  to 
a greater  or  less  extent.  Lesions  of  the  re- 
spiratory organs  should  be  considered  as  mere 
epiphenomena  or  complications  ; but  dis- 
turbance of  the  circulation,  fever,  exists  in  the 
great  majority  of  cases.  It  is  not,  however, 
an  indispensable  element  of  the  disease,  and 
there  can  be  even  a considerable  extent  of 
erysipelas  without  any  febrile  disturbance4; 
nor  is  the  violence  of  the  fever  and  general 
disturbance  always  in  proportion  with  the  ex- 
tent of  the  erysipelas,  which  evidently  implies 
that  there  is  something  in  the  disease  besides 
the  eruption.  With  respect  to  the  digestive 
organs,  we  frequently  find  that  assemblage 
of  symptoms,  denominated  by  the  French 
school  embarras  gastrique,  consisting  of  a 
foul  tongue,  generally  loaded  with  a whitish 
mucus,  a clammy  taste  of  the  mouth,  a total 
aversion  from  food  with  little  thirst,  and  a 
desire  for  acidulated  drinks, a fulness,  tension, 

1 Tissot.  Op.  cit-  2 Lcpcllctier.  Op.  cit. 

3  Gazette  Med.  annee  1833. 

* Gazette  Med.  annee  1831. 
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weight  or  pain  in  the  epigastrium,  inodorous 
regurgitions,  and  nausea  or  spontaneous  vomit- 
ings of  a ropy  acidulated  mucus.  It  is  of 
great  therapeutical  importance,  as  we  shall 
hereafter  see,  to  distinguish  this  state  from 
gastritis,  which  is  not  an  unfrequent  complica- 
tion of  erysipelas.  This  functional  derange- 
ment of  the  stomach,  not  unfrequently  con- 
stitutes the  principal  precursory  phenomena  of 
erysipelas,  and  there  are  persons  subject  to 
the  disease,  who  are  thus  forwarned  of  its  ap- 
proach '.  The  bilious  state,  etat  bilicux  of  the 
French,  characterized  by  a yellowish  saffron 
colour  of  the  skin,  especially  at  its  junction 
with  the  mucous  surfaces,  of  the  conjunctiva, 
of  the  tongue  and  its  coatings,  and  of  the  vari- 
ous excretions,  accompany  erysipelas  so  fie- 
quently,  that  it  has  attached  its  name  to  one 
of  the  varieties  of  the  disease,  bilious  erysi- 
pelas. When  the  erysipelas  attacks  any  of 
the  natural  orifices,  various  consecutive  symp- 
toms, resulting  from  their  partial  or  total  ob- 
literation, ensue  ; such  as  deafness,  difficulty 
or  even  impossibility  of  articulation,  dyspha- 
gia, &c. 

March  or  progression. — The  type  is  almost 
invariably  continuous,  attended,  however,  not 
unfrequently  with  exacerbations.  In  certain 
epidemics  it  has  been  found  remittent1  2 ; but 
it  is  questionable  if  it  has  ever  been  essentially 
intermittent.  Dr.  Piorri  has  published  a case 
of  erysipelas  of  the  face,  that  returned,  every 
fortnight,  on  a subject  that  had  several  cari- 
ous teeth  including  the  two  upper  canines  3. 
Messrs.  Roche  and  Sanson  say  that  erysipe- 
las often  appears  in  the  paroxysms  of  gastro- 
enteritis, and  is  thus  sometimes  regularly  in- 
termittent 4.  Dr.  Rayer  has  seen  intermit- 
tent erysipelas  of  the  face,  but  it  was  always 
preceded  by  attacks  of  neuralgia.  In  all  these 
cases  a sufficient  cause  exists  for  the  develop- 
ment of  an  erysipelatous  fluxion  ; but  they 
are  not  proofs  that  it  is  per  se  intermittent. 
Between  real  intermittence,  as  in  ague,  and 
periodicity  there  is  a large  interval,  in  which 
erysipelas  may  occupy  a place,  thus  reappear- 
ing at  certain  epochs,  each  spring  or  each 
equinox,  as  Larry 4 saw  it,  or  monthly  as 
Frank 4 mentions  having  seen  instances  of. 
But  these  returns  are  not  the  reapparitions  of 
a disease  that  is  lulled  to  rest  to  reawaken, 
but  successions  of  distinct  diseases,  though 
belonging  to  the  same  species. 

Erysipelas,  considered  in  the  part  actually 
affected,  is  always  an  acute  disease,  and  gene- 
rally goes  through  its  periods  in  seven  or 
eight  days,  and  frequently  in  much  less  time. 
But  as  it  rarely  appears  simultaneously  on  all 
the  surface  it  is  to  occupy,  the  total  duration 
is  sometimes  much  longer,  and  may  exceed  a 
month  or  six  weeks,  by  the  successive  exten- 
sion of  the  eruption.  In  regular  legitimate 
erysipelas,  the  local  symptoms  increase  pro- 
gressively during  the  two  or  three  first  days, 

1 Lepelle.ier,  Op.  cit.  5 Lepelleticr,  Op.  cit. 

3 Tractatus  dc  Morbis  Cutancis.  De  Erysipelate. 

* Op.  cit. 


after  which,  the  redness  and  swelling  subside. 
Sometimes  a number  of  small  vesicles,  ana- 
logous to  those  of  eczema,  appear  on  the  in- 
flamed surface,  f eczematous  erysipelas ),  or 
larger  they  form  bullae,  (ph/yctenoid  erysipelas') 
or  even  blisters  like  the  vesication  produced 
by  cantharides  or  scalds.  Towards  the  fourth 
or  fifth  day,  the  erysipelas  becomes  paler  and 
of  a yellowish  hue,  and  at  the  same  time  the 
surface  loses  its  tense  smooth  appearance, 
and  becomes  rough  and  corrugated,  in  conse- 
quence of  the  diminution  of  the  tumefaction. 
The  epiderm  severed  from  its  adhesions  soon 
falls  off  in  small  farinaceous  scales,  or  in  strips 
varying  in  size  according  to  the  extent  of 
vesication.  George  Wilson  exhibited  during 
several  years  a patient  at  the  Medical  Lyceum 
subject  to  annual  erysipelas,  after  which  the 
epiderm  of  the  hands  used  to  be  detached 
in  one  piece  so  as  to  resemble  a glove,  and 
that  of  the  feet  formed  a kind  of  bag  *.  A 
similar  case  is  recorded  in  the  fifteenth  volume 
of  the  Philosophical  Transactions.  The  con- 
crete serum  that  may  have  been  formed  into 
scales  generally  falls  off  more  tardily.  The 
same  succession  of  phenomena  takes  place  in 
the  several  parts  subsequently  affected,  so  that 
if  there  should  be  five  or  six  days’  interval 
between  a prior  and  a subsequent  eruption, 
the  latter  may  not  have  attained  its  height 
when  the  other  will  have  achieved  its  course. 
However,  if  there  be  but  twenty  or  thirty 
hours  between  the  eruptions,  desquamation 
frequently  takes  place  on  the  whole  eruption 
at  once,  and  when  erysipelas  successively  in- 
vades a considerable  surface,  it  generally  goes 
through  its  periods  in  two  or  three  days  in 
the  parts  last  affected.  Sometimes  erysipelas 
limited  to  a small  portion  gets  through  its 
course  also  in  the  same  short  space  of  time. 

The  general  symptoms  usually  follow  the 
progression  of  the  local  ones,  increasing  and 
subsiding  with  them.  Sometimes,  however, 
the  fever  diminishes,  or  may  subside  on  the 
appearance  of  the  eruption  : sometimes  they 
appear  simultaneously  to  cease  together,  or 
finally  the  fever  may  persist  after  the  dispa- 
rition  of  the  local  symptoms.  I have  thus 
seen  typhus  fever  outlive  the  antecedent  ery- 
sipelas. 

Termination. — It  most  frequently  takes  place 
by  resolution,  denoted  by  a remission  of  all 
the  symptoms  followed  by  desquamation. 
The  redness,  tenderness,  and  some  tumefac- 
tion generally  continue  some  time,  and  several 
days  and  even  weeks  may  elapse  before  the 
skin  regains  its  wonted  colour  and  supple- 
ness, and  a frequent  succession  of  erysipelas 
on  the  same  part  leaves  after  it  a thickening 
and  lividity  of  the  integuments,  that  may  per- 
sist indefinitely  and  permanently  disfigure. 
The  resolution  of  erysipelas  frequently  coin- 
cides with  the  appearance  of  various  pheno- 
mena, called  ciitical ; such  as  slight  haemor- 
rhage, profuse  perspiration,  copious  alvino 
evacuations,  turbid  urine,  &c. 

1 Rayer,  Op.  cit. 
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Sometimes  erysipelas  suddenly  disappears 
without  having  gone  through  its  course  by 
delitescence,  the  dangers  of  which  have  been 
signalized  by  almost  all  authors.  However, 
one  of  the  most  minute,  accurate  and  conscien- 
tious observers  of  modern  medicine,  Dr. 
Louis,  emphatically  denies  the  possibility  of 
erysipelatous  delitescence,  and  says  that  the 
word  ought  to  be  expunged  from  all  treatises 
on  pathology.  He  thinks  that  those  authors 
who  admit  it,  have  confounded  simple  ery- 
thematous redness-  with  erysipelas,  in  which 
he  says  the  skin  is  not  only  red  but  has  be- 
come hard,  thickened,  and  evidently  altered 
in  its  texture  l.  This  is  a bold  abjuration  of  an 
opinion,  consecrated  by  the  concurrent  testi- 
mony of  all  ages,  and  in  the  face  of  facts  authen- 
ticated by  all  the  perspicacity  and  precision  of 
modern  observation.  We  read  in  a letter  from 
Dr.  Chrestien  of  Montpellier  a case  of  erysi- 
pelas of  the  leg  disappearing  and  followed  by 
delirium,  which  was  subdued  by  recalling  the 
eruption  to  its  primitive  seat  by  the  application 
of  a blister 2.  A similar  case  is  recorded  by 
Mr.  Blandin  ; a traumatic  erysipelas  of  the 
lower  extremity  treated  by  refrigerants  was 
suppressed,  and  grievous  cerebral  symptoms 
ensued,  which  however  promptly  subsided  on 
the  reappearance  of  the  eruption  round  the 
wound  subsequent  to  the  use  of  mercurial 
frictions  3.  Will  it  be  argued  that  these  were 
cases  of  simple  erythematous  redness  ? How 
then  explain  the  development  of  the  erysi- 
pelas ? Is  simple  erythematous  redness,  con- 
vertible into  erysipelas  by  the  application  of 
a blister  or  by  mercurial  frictions  ? With 
regard  to  the  anatomical  obstacle,  if  delites- 
cence be  incompatible  with  the  structural 
modification  produced  by  simple  erysipelas, 
we  must  reject  the  possibility  of  erratic  ery- 
sipelas, and  erase  it  also  from  the  tables  of 
nosology.  As  we  are  not  convinced  of  the 
propriety  of  this  admission,  we  shall  resume 
our  considerations  on  the  delitescence  of  ery- 
sipelas. This  termination  is  not  always  at- 
tended with  danger.  Erysipelas  limited  to 
a small  portion  of  the  face  often  disappears  in 
three  days,  and  even  less,  without  any  incon- 
venience, and  persons  subject  to  frequent 
returns  of  the  disease,  often  get  through  their 
last  attacks  in  two  or  three  days,  without  the 
smallest  accident.  But  it  is  far  otherwise, 
when  a first  and  extensive  erysipelas  suddenly 
disappears  (metastatic  erysipelas'),  as  the  deli- 
tescence is  then  generally  the  etfect,  and  not 
the  cause  as  has  been  said,  of  some  intercur- 
rent visceral  phlegmasia.  The  frequency  of 
this  metastasis  has  been  no  doubt  greatly  ex- 
aggerated, as  may  be  inferred  from  the  opi- 
nion of  Louis,  whose  great  experience  has 
never  furnished  him  with  one  instance  of  the 
kind. 

Suppuration  may  be  considered  as  an  ac- 
cidental termination  of  erysipelas : it  can 

1 Gazette  Med.  An.  1831,  and  Lancctto  Francaise, 
t.  iv.  no.  85. 

a Gazette  Med.  an.  1833. 

3 Lancctte  Francaise,  no.  109. 


take  place  on  the  surface  of  the  skin  in  the 
phlyctenoid  form,  when  an  exhalation  of  pus 
gradually  replaces  that  of  serum,  in  the  tissue 
of  the  derm  ’,  or  in  the  subjacent  cellular 
texture  in  the  phlegmonous  variety.  These 
modes  of  termination  may  be  all  found  in  the 
same  erysipelas,  and  it  is  not  uncommon  to 
see  at  the  same  time  phlyctsenae  of  the  cheeks, 
ulceration  of  the  ears,  and  abscess  of  the 
eyelids,  dependent  in  some  measure  on  the 
varied  structure  of  these  parts. 

Gangrene  is  a frequent  termination  of  the 
phlegmonous  and  cedematous  forms  of  ery- 
sipelas, and  is  almost  essential  to  the  ady- 
namic form,  especially  in  infants.  It  is  not, 
however,  peculiar  to  any  one  state,  and  con- 
sequently should  not  be  constituted  into  a 
variety  of  the  disease.  It  is  doubted  if  it  has 
ever  been  the  termination  of  simple  erysi- 
pelas. It  is  certainly  easy  to  mistake  the 
cause  for  the  effect,  and  erysipelas  in  these 
cases  may  be  but  the  mode  of  expression  of  a 
deeper  lesion,  already  pre-existing.  In  this 
state  a livid  erysipelatous  blush  appears, 
numerous  small  phlyctaense  quickly  succeed, 
while  already  underneath  the  mortification  of 
the  derm  has  begun,  and  it  only  awaits  the 
process  of  elimination  to  detach  it  from  the 
adjoining  living  cuticle. 

Death  is  also  a termination  of  erysipelas, 
and  may  result  from  the  extent  of  the  erup- 
tion ; but  is  much  more  frequently  owing  to 
the  extension  of  the  inflammation  to  the  sub- 
jacent tissues,  or  to  some  internal  complica- 
tion. 

Complications. — They  are  referable  to  the 
extension  of  the  inflammation  to  the  contigu- 
ous tissues  : phlegmon,  arthritis,  phlebitis, 
stomatis,  &c.,  to  the  various  other  phlegmasiae 
and  lesions,  that  may  be  conjoined  with  the 
erysipelas  as  simple  coincidence,  or  in  the  re- 
lation of  cause  and  effect,  or  to  the  form  or 
genius  of  the  febrile  reaction  and  constitu- 
tional disturbance,  constituting  the  inflamma- 
tory, bilious,  adynamic  and  ataxic  varieties  of 
the  disease.  In  these  latter  cases  the  ery- 
sipelas generally  becomes  of  secondary  con- 
sideration, and  loses  its  chief  importance  in 
the  presence  of  a more  formidable  disease. 

Varieties  of  erysipelas. — All  observers  have 
been  struck  with  the  diversity  of  the  charac- 
ters of  erysipelas,  and,  according  to  the  im- 
portance they  attached  to  them,  each  multi- 
plied variously  the  divisions  and  species  of 
the  disease.  These  divisions  have  been 
founded  on  the  presumed  causes  of  the  dis- 
ease : protopathic 2,  idiopathic,  or  primary, 
deuteropathic  or  secondary,  accidental  or 
traumatic  : on  the  appearance  of  the  eruption  : 
miliary,  phlyctenoid,  pustulous,  ulcerous  : on 
the  anatomical  nature  of  the  disease  $ simple, 
cedematous,  phlegmonous  : on  the  march  of 
the  eruption  ; stationary,  erratic,  periodic, 
&c.  : on  the  seat  the  disease  occupies ; ery- 
sipelas of  the  head,  of  the  trunk,  and  of  the 

1 Raver,  Op.  cit. 

2 J . B.  Burscrius,  Op.  cit. 
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extremities,  and  external  and  internal  ery- 
sipelas : and  on  the  age  of  the  patient  ; ery- 
sipelas of  infants,  of  adults,  and  of  old  age. 
Some  authors,  with  a commendable  desire  to 
simplify  the  divisions  of  erysipelas  have  so 
reduced  them,  that  essential  pathological  dis- 
tinctions, reclaiming  special  means  of  treat- 
ment, and  consequently  not  to  be  overlooked 
by  the  practitioner,  have  been  confounded. 
Simplicity  is  no  doubt  very  much  to  be  desired, 
but  we  should  not  sacrifice  to  it  the  import- 
ant considerations  of  prognosis  and  treatment, 
to  which  it  is  not  possible  to  give  precision, 
if  we  exclude  from  our  nosological  arrange- 
ment the  various  modifications  imparted  to 
the  disease  by  the  age  arid  constitutional 
state  of  the  patient.  Considering  the  subject 
in  a clinical  point  of  view,  I shall  adopt 
those  divisions  that  appear  to  me  to  be  legiti- 
mized by  therapeutical  exigence,  and  the  pre- 
cision they  give  to  the  curative  indications. 
These  divisions  or  varieties  may  be  comprised 
in  five  sections,  and  are  referable,  1st,  to  the 
general  state  or  nature  of  the  constitutional 
disturbance  ; 2nd,  to  the  local  state,  resulting 
from  the  nature  of  the  tissues  involved  in  the 
disease,  or  from  traumatic  complication  ; 3rd, 
to  the  seat  of  the  affection  ; 4th,  to  its  march 
or  progress,  and  5th,  to  the  age  of  the  patient. 

Section  I. — Erysipelas,  as  has  been  already 
said,  may  exist  without  the  slightest  general 
disturbance,  apyretic  erysipelas  '.  It  is  the 
least  grievous  form  of  the  disease,  and  fre- 
quently lasts  but  two  or  three  days.  Gene- 
rally erysipelas  is  accompanied  by  one  or 
other  of  the  various  forms  of  fever.  When 
simple  fever,  acceleration  of  the  circulation, 
elevation  of  temperature,  and  general  but 
slight  disturbance  of  the  functions,  precedes  the 
eruption,  and  continues  and  subsides  with  it, 
the  affection  has  been  termed  simple  erysipela- 
tous fever.  A more  violent  reaction,  general 
injection  of  the  integumentary  surfaces,  con- 
siderable heat  and  moisture  of  the  skin,  large 
quick  pulse,  highly  coloured  urine,  with  more 
tension  and-  redness  of  the  eruption,  and  a 
greater  tendency  of  the  inflammation  to  in- 
vade the  subjacent  tissues,  constitutes  the 
inflammatory  variety.  Bilious  fever,  the  prin- 
cipal features  of  which  have  been  already  de- 
scribed, characterizes  a frequent  and  remark- 
able form  of  the  disease,  bilious  erysipelas.  An 
important  variety  is  the  adynamic  erysipelas, 
usually  attacking  the  two  extremes  of  life  : it 
is  accompanied  with  the  symptoms  of  the  fever 
of  this  name,  characterized  by  its  annihilating 
effects  upon  the  functions  of  the  life  of  rela- 
tion, and  extending  its  paralyzing  influence  to 
the  principle  of  innervation  that  presides  over 
nutrition.  The  local  characters  are  a deeper 
colour  of  the  eruption,  which,  when  effaced 
by  pressure,  returns  slowly,  and  a softish 
tumefaction  of  the  part  with  several  phlyctaenae 
on  its  surface,  underneath  which  the  violet 
suffusion  of  the  derm  denotes  the  impending 
gangrene  so  common  in  this  form  of  the  dis- 


ease, and  which  is  frequently  announced  by 
intense  heat  and  pain  of  the  part,  soon  suc- 
ceeded by  complete  insensibility.  The  swel- 
ling is  generally  inconsiderable  and  of  a softish 
boggy  consistence  ; the  phlyctaenae  that  ap- 
pear on  its  surface  contain  a dirty  brown 
serum  and  the  derm  becomes  livid  and  mar- 
bled, removing  all  doubt  of  the  incipient  mor- 
tification. Sometimes  a general  perturbation 
of  the  nervous  system,  with  great  irregulari- 
ties of  form  and  march,  characterizes  the  fever, 
and  gives  its  name  to  the  concomitant  erup- 
tion, ataxic  erysipelas,  which  presents  a similar 
irregularity  and  capriciousness  in  its  course, 
sudden  variation  in  degree  and  extent,  and 
rapid  changes  of  seat  externally  ( erratic  ery- 
sipelas') and  internally  ( metastatic  erysipelas.) 

Section  II. — The  eczematous  and  phlyctenoid 
forms  come  under  this  head,  but  they  are  of 
no  therapeutical  importance,  and  consequently 
do  not  deserve  more  than  bare  mention  : they 
are  often  produced  by  the  application  of 
rancid  topics,  and  sometimes  terminate  in  the 
formation  of  impetiginous  scabs.  The  ulcerous 
erysipelas  of  authors  has  been  frequently  con- 
founded with  ulcerations  resulting  from  pus- 
tulous affections  of  the  skin,  with  which  the 
erysipelatous  eruption  did  but  happen  to 
coincide  h Some  authors  in  forming  a dis- 
tinct variety  of  the  termination  by  gangrene, 
would  seem  to  imply  that  it  may  be  produced 
by  an  essentially  gangrenous  agent,  introducing 
into  the  affected  parts  a principle  of  inevitable 
mortification,  as  in  malignant  pustule  or  car- 
buncle ; as  the  conditions  in  which  gangren- 
ous erysipelas  manifests  itself,  are  the  same  as 
those  in  which  the  adynamic  state  is  produced, 
it  would  be  multiplying  uselessly,  the  already 
numerous  forms  of  the  disease  not  to  com- 
prise under  one  denomination,  adynamic  ery- 
sipelas, results  that  are  etiologically  identical, 
and  impart  no  variation  to  the  therapeutical 
indication. 

( Edematous  Erysipelas  is  an  important  vari- 
ety of  this  section  : it  is  simply  erysipelas 
with  oedema  of  the  subjacent  cellular  tis- 
sue. Boyer  was  in  error  in  saying  that  the 
infiltration  is  the  primitive  affection,  and  that 
the  erysipelatous  inflammation  ought  to  be 
considered  but  as  a complication,  and  conse- 
quently that  the  expression  erysipelatous 
oedema,  would  be  more  appropriate  to  this  af- 
fection 2.  No  doubt  erysipelas  frequently 
supervenes  on  anasarcous  swellings  ; but  in 
numerous  instances  the  oedema  is  either  simul- 
taneous with  the  invasion  of  the  erysipelas,  or 
even  consecutive  to  it.  Nothing  is  more 
common  than  its  appearance  in  the  last  stage 
of  erysipelas,  and  it  is  a constant  occurrence 
in  erysipelas  of  the  scrotum,  penis,  pudenda, 
and  eyelids  : it  is  also  not  unfrequent  in  ery- 
sipelas of  the  lower  extremities,  where  the 
declivity  of  the  parts  impede  the  easy  return 
of  the  circulating  fluids.  All  cutaneous  irri- 
tations effected  on  a leucophlegmatic  or  ca- 

1 Gliomcl,  Op.  cit. 

2 Traite  dcs  Malad.  Chiiurg.  t.  ii. 
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chectic  subject,  may  produce  this  form  of  the 
disease.  Even  the  simple  distention  of  the 
integuments  by  the  accumulated  serum  of 
oedema  is  sufficient  for  its  production  ; but  it 
is  much  more  frequently  brought  on  by  punc- 
tures made  to  draw  off  the  serum  of  anasarcous 
limbs,  or  by  rubefacient  topics  applied  to 
them.  At  first  there  may  be  no  change  of 
colour  of  the  part,  or  the  eruption  is  pale  and 
yellowish  with  a smooth  glossy  surface,  which 
retains  for  some  time  the  impression  made  by 
the  finger.  The  heat  is  also  less  than  usual, 
as  well  as  the  pain,  which  is  sometimes  how- 
ever, considerable  enough,  especially  to  the 
touch.  The  vesicular  form  of  the  eruption  is 
rare  in  this  variety,  and  when  phlyctsense 
appear  they  are  small  and  flat.  (Edematous 
| erysipelas  sometimes  disappears  in  a few  days, 
i without  more  gravity  than  in  the  simple  form, 
especially  when  the  disease  has  commenced 
by  the  cutaneous  inflammation  ; but  when  in- 
filtration, particularly  of  old  standing-,  has 
preceded  the  eruption,  a suppuration  of  a bad 
nature  readily  ensues,  eschars  form  on  diffe- 
rent parts  of  the  surface,  the  cellular  texture 
i partakes  of  the  same  alteration,  rapid  exhaus- 
tion is  induced,  and  death  generally  closes  the 
scene  in  the  midst  of  circumstances  of  local 
- asthenia,  gangrene,  and  hectic  fever. 

Phlegmonous  erysipelas. — Syn.  Diffuse  phleg- 
i mon,  Dupuytren  ; erysipelatous  phlegmon, 
Rayer  ; pseudo-erysipelas,  Rust. — It  is  the 
most  severe  form  of  the  disease,  and  in  a sur- 
gical point  of  view  the  most  important.  It  is 
to  modern  surgery  that  we  are  indebted  for 
! exact  notions  regarding  this  formidable  dis- 
I ease.  In  the  course  of  phlegmonous  erysi- 
| pelas,  the  skin  and  subjacent  lamellated  cel- 
I lular  tissue  are  invaded  by  the  inflammation, 

I which  is  always  accompanied  with  consider- 
I able  constitutional  disturbance.  The  order 
I of  its  invasion  is  not  always  the  same,  some- 
| times  proceeding  from  the  skin  towards  the 
i|  cellular  tissue,  sometimes  from  this  latter 
I towards  the  surface,  and  thence  the  denomi- 
nations of  phlegmonous  erysipelas,  or  of  erysi- 
pelatous phlegmon.  The  causes  of  phlegmon- 
ous erysipelas  are  the  same  as  have  been 
already  enumerated,  but  more  generally  of 
i the  traumatic  kind.  It  may  not  be  unimport- 
l ant  to  know,  on  the  authority  of  Dupuytren, 

| that  the  simple  operation  of  phlebotomy 
j when  even  well  performed  and  with  an  ap- 
propriate instrument,  has  frequently  given 
development  to  this  dangerous  affection. 

Precursory  symptoms. — “ The  invasion  of  dif- 
fuse phlegmon,”  says  Dupuytren,  “ especially 
when  spontaneous,  is  announced  by  a more  or 
less  violent  fit  of  shivering,  followed  by  heat,  a 
complete  access  of  fever.  This  fever  becomes 
continued,  but  with  exacerbations  and  remis- 
sions to  the  number  of  three  or  four  in  the 
I day,  giving  rise  to  grievous  mistakes,  having 
been  taken  for  the  symptoms  of  intermittent 
| fever  and  treated  accordingly.  We  consider 
it  of  the  greatest  importance  to  distinguish 
this  symptomatic  fever  from  real  intermittent 
fever.  A slight  pain  of  the  skin  frequently 


declares  itself  twenty-four  to  thirty-six  hours 
before  the  shivering  takes  place.  We  have 
often,  when  this  pain  was  the  only  existing 
symptom,  predicted  the  access  of  the  phleg- 
mon. The  skin  then  assumes  a rose  colour, 
not  uniform  but  of  a serpentine  appearance, 
which  might  be  taken  for  simple  as  well  as 
phlegmonous  erysipelas,  if  a slight  oedema  did 
not  exist  in  the  subcutaneous  cellular  tissue, 
and  if  the  finger,  when  pressed  on  the  parts, 
did  not  sink  in  them  and  leave  a depression, 
which  subsists  till  the  re-established  circula- 
tion brings  them  back  to  their  primitive  state. 
What  medical  man,  unaccustomed  to  observe 
this  affection,  could  from  these  sole  pheno- 
mena announce  the  development  of  so  terrible 

a disease  ? However,  the  symptoms 

soon  become  aggravated,  the  violence  of  the 
fever  is  redoubled,  the  finger  pressed  on  the 
part  meets  with  a marked  resistance  and  no 
longer  leaves  an  indenting  &c. 

The  local  conditions  are  not  always  so  de- 
fined ; but  the  precursory  constitutional 
symptoms,  varying  in  duration  from  twelve 
to  thirty-six  hours,  constantly  exist,  and  an 
unaccountable  anxiety,  repeated  irregular 
shiverings  succeeded  by  reaction  and  heat, 
anxious  vigilia  or  distressing  sleep,  are  a just 
cause  of  alarm  to  the  patient. 

As  the  constitutional  symptoms  of  phleg- 
monous erysipelas  are  analogous  to  those 
already  ascribed  to  the  simple  form,  we  shall 
here  confine  ourselves  principally  to  the  expo- 
sition of  the  local  pathognomonic  phenomena 
of  the  disease.  The  division  of  them  into 
three  grades  or  stages,  according  to  the  gravity 
of  the  disorder,  as  professed  by  Dupuytren, 
is  so  pregnant  with  practical  result  that  it  ought 
ever  to  be  preserved. 

First  grade  or  inflammatory  stage. — A sen- 
sation of  w-eight  or  deep  seated  contusion, 
along  with  heat  and  pain,  is  felt  in  the  seat  of 
the  disease.  The  redness  is  of  a deep  colour 
about  the  centre,  while  it  remains  rose  co- 
loured or  pale  towards  the  circumference,  and 
it  returns  slowly  when  effaced  by  pressure. 
The  tumefaction  is  at  first  slightly  cedematous, 
retaining  for  some  time  the  depression  pro- 
duced by  the  finger ; but  it  soon  loses  this 
doughy  consistence  and  is  insensibly  con- 
verted into  marked  tension  and  solidity,  with- 
out any  appreciable  oedema,  and  no  longer 
susceptible  of  being  indented  by  the  finger. 
Phlyctsense  promptly  appear  on  its  surface, 
accompanied  with  burning  heat  and  pungent 
pain.  Sometimes  red  tense  cords  are  seen 
extending  to  the  ganglia  appended  to  the 
part  affected,  and  which  have  become  also 
sw'ollen  and  tender,  or  painful  to  the  touch. 
These  local  phenomena  are  accompanied  with 
the  various  forms  of  high  febrile  reaction 
already  described.  In  this  stage  resolution 
is  possible,  and  is  announced  after  three,  four 
or  five  days,  by  a remission  of  the  general 
and  local  symptoms,  and  subsequently  by  a 
furfuraceous  desquamation.  The  convales- 

1 Lemons  Orales  <le  Clinique  Chirurg.  tome  ii 
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cence  is  generally  more  tartly  than  in  the 
simple  form  of  the  disease,  and  oedema  may 
persist  for  some  days. 

Second  grade,  which  may  well  be  called  the 
pyogenic  stage.  To  the  symptoms  of  progres- 
sion of  the  former  stage,  are  added  the  irra- 
diation of  the  inflammation  to  a more  ex- 
tended surface,  a greater  degree  of  tumefac- 
tion, which  sometimes  becomes  enormous,  an 
increase  of  pain  with  a feeling  of  deep  tension 
and  constriction,  and  a return  of  the  doughy 
or,  as  it  is  called,  boggy  consistence  of  the 
parts.  The  general  symptoms  are  aggra- 
vated in  the  same  proportion,  and  distressing 
shiverings,  agitation,  discouragement,  delirium, 
vomiting,  diarrhoea  &c.,  in  various  combina- 
tions, accompany  these  local  disorders.  After 
five  or  six  days  these  symptoms  seem  to  sub- 
side, and  this  fictitious  improvement  has  fre- 
quently inspired  the  false  hope  of  incipient 
resolution.  “ We  have  insisted,”  says  Du- 
puytren,  “ upon  this  period  of  deceitful  stag- 
nation of  the  symptoms  taking  place  from  the 
fifth  to  the  sixth  day,  which  retains  in  doubt 
even  the  most  experienced  practitioners,  and 
imposes  upon  physicians  little  familiarized 
with  this  disease,  inducing  them  into  the  be- 
lief of  an  approaching  resolution,  when  already 
suppuration  is  declared1.”  Whenever  these 
alternations  of  a slightly  cedematous  and  boggy 
state  of  the  swelling,  followed  by  tension  and 
resistance  of  the  parts,  to  which  succeeds  again 
the  boggy  consistence,  take  place,  accompa- 
nied with  the  progression  of  the  symptoms 
above  described,  resolution  is  very  difficult, 
and  according  to  some  almost  impossible.  It 
is  of  the  utmost  importance  to  appreciate 
these  characters,  in  order  to  avoid  a baneful 
security,  when  the  greatest  danger  is  impend- 
ing unless  prompt  and  efficient  succour  be  af- 
forded. if  art  cannot  effect  the  resolution  it 
can  limit  the  progress  of  the  suppuration,  and 
of  the  various  consecutive  accidents  that  are 
inseparably  appended  to  it.  Sometimes  the 
pus  is  limited,  and  presents  the  characters  of 
circumscribed  phlegmon,  its  formation  being 
accompanied  with  throbbing  pain,  and  the 
abscess,  when  opened,  giving  issue  to  well  di- 
gested pus  and  healing  promptly ; but  this 
occurrence  is  accidental,  and  does  not  pre- 
vent the  diffuse  form  from  ensuing.  A serous 
or  sero-sanguineous  liquid  impregnates  at  first 
the  cellular  tissue,  but  it  is  soon  replaced  by 
an  exhalation  of  pus,  at  first  disseminated  in  its 
various  cells,  but  soon  uniting  into  diffused 
collections. 

The  disposition  of  the  cellular  texture  per- 
fectly explains  these  two  forms  of  purulent 
collection.  The  cellular  tissue  immediately 
under  the  skin  is  of  an  areolar  texture,  while 
deeper  seated  it  is  lamellated  ; and  thus  col- 
lections seated  in  the  areolar  texture  are  cir- 
cumscribed, whilst  diffusion  is  the  character 
of  those  of  the  laminated  cellular  texture. 
The  former  may  be  met  with  in  simple  erysi- 
pelas, but  the  latter  alone  characterize  the 
phlegmonous  variety. 

1 Dupuytren,  Op.  cit. 


Incisions  made  early  in  this  stage  give 
issue  to  a liquid  formed  of  serum  with  a small 
quantity  of  pus  ; but  at  a later  period  the 
proportions  are  reversed,  and  a considerable 
quantity  of  pus  with  little  serum  is  evacuated. 

Third  grade  or  gangrenous  stage.  The  sero- 
sanguineous  and  purulent  liquid  infiltrates  the 
cellular  tissue.  It  is  sometimes  confined  to 
the  course  of  a vein  when  the  section  of  this 
vessel  has  given  rise  to  the  disease,  and  the 
phlegmon  is  then  diffuse  only  in  a longitudi- 
nal sense.  It  more  frequently  diffuses  itself 
in  various  senses,  directing  its  course  where 
it  finds  least  resistance,  forming  excavations 
under  the  integuments,  penetrating  even 
under  the  aponeurotic  expansions,  and  insinu- 
ating itself  into  the  interstices  of  the  muscles, 
which  are  sometimes  as  completely  dissected 
as  if  the  hand  of  art  had  performed  the  opera- 
tion. The  size  of  the  parts  becomes  enor- 
mous, and  fluctuation  is  manifest.  The  skin 
assumes  a violet  colour,  becomes  thin,  and  is 
detached  in  various  extents  from  its  subjacent 
connexions,  and  sometimes  the  skin  of  an 
entire  limb  may  be  thus  detached.  Deprived 
of  its  nutrient  vessels  it  is  soon  bereft  of  the 
little  heat  and  life  it  may  yet  retain,  and  mor- 
tification ensues,  not  from  the  circumstance 
of  the  inflammation,  but  from  the  destruction 
of  the  vessels  indispensable  to  its  existence. 
These  considerations  apply  principally  to 
phlegmonous  erysipelas  of  the  extremities. 
In  the  scalp  it  has  a different  march,  result- 
ing as  well  from  a difference  of  structure  of 
this  part,  as  from  a difference  in  the  seat  of 
the  cellular  tissue  involved  in  the  disease, 
as  shall  be  fully  exposed  in  treating  of  erysi- 
pelas of  the  head. 

The  mortification  has  already  attacked  the 
cellular  tissue  and  may  still  invade  more 
deeply  seated  parts,  causing  sloughing  of  the 
tendons  and  extending  to  the  periosteum,  pro- 
ducing necrosis  of  the  bones  and  ulceration  of 
the  articular  cartilages. 

Openings  effected  by  nature  or  art  give 
issue  to  an  enormous  quantity  of  a sanious 
fetid  pus,  and  frequently  to  considerable 
shreds  or  portions  of  mortified  cellular  mem- 
brane, not  unlike  strips  of  coarse  sponge  that 
had  been  long  macerated  in  a turbid  fetid 
liquid.  They  are  sometimes  six  or  seven 
inches  long,  and  the  quantity  of  pus  furnished 
at  a first  but  too  tardy  opening  has  been 
seen  to  amount  to  three  or  four  pounds 
After  the  evacuation  the  skin,  too  large  for 
its  contained  parts,  collapses  into  wrinkles,  or 
inertly  falls  inverted  into  the  openings  that 
have  been  made.  Its  adhesion  being  de- 
stroyed it  can  be  raised  without  effort,  or  as 
Dupuytren  used  to  say,  by  a puff  of  wind. 
The  mortification  of  it  still  extends,  but  some- 
times peninsulated  patches  escape  its  ravages, 
and  are  found  to  be  connected  to  the  subjacent 
parts  by  small  cellular  strips  containing  the 
vessels  and  nerves  that  convey  to  them  ali- 
ment and  life.  The  suppuration  long  con- 

1 Dupuytren,  Op.  cit. 
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tinucs  to  be  enormous,  even  to  the  amount  of 
a pound  and  a half  or  two  pounds  a day  *. 

In  the  mean  time,  the  violence  of  the  gene- 
ral symptoms  that  had  also  undergone  a mo- 
mentary remission,  reappears,  but  with  other 
characters  : colliquative  diarrhoea,  profuse 

sweats,  and  hectic  fever,  hurry  on  exhaustion 
and  plunge  the  patient  into  the  last  stage  of 
adynamia  and  marasmus.  Frequently  a more 
precipitate  end  awaits  him  from  suppurative 
phlebitis  or  purulent  resorption,  and  the  sud- 
den invasion  of  prolonged  and  repeated  shiver- 
ings,  with  a yellowish  earthy  coloration  of  the 
skin,  pain  in  the  side,  which  is  often  the  first 
symptom  that  is  felt,  a quick  irregular  pulse,  a 
foul  loaded  tongue,  offensive  and  unconscious 
excretions,  hurried  respiration,  subdelirium, 
and  death  promptly  close  the  scene. 

It  is  easily  understood  how  ineffectual  are 
the  best  combined  efforts  of  nature  and  of  art 
in  this  stage  of  the  disease.  However,  in 
favourable  cases  those  portions  of  skin  that 
had  been  incompletely  separated  from  the 
subjacent  parts,  gradually  resume  their  vitality 
and  adhesion,  while  the  gangrened  parts  are 
eliminated,  and  the  patient,  after  having  in- 
curred all  the  dangers  of  a long  continued 
suppuration  recovers  with  various  mutila- 
tions. 

Traumatic  Erysipelas. — Erysipelas,  whether 
simple  or  phlegmonous,  is  thus  called  when 
determined  by  local  injury.  From  the  re- 
motest antiquity  the  importance  of  this  variety 
has  been  understood.  Hippocrates,  CEtius, 
&c.  considered  it  one  of  the  most  grievous 
complications  of  traumatic  lesions.  It  is 
generally  easy  to  foresee  its  development  by 
the  change  that  takes  place  in  the  wound 
and  contiguous  parts : the  suppuration  be- 
comes serous  or  is  entirely  suppressed ; an 
acute  burning  pain  is  felt  in  the  wound  ; its 
edges  become  tumefied  and  assume  a violet 
tint  ; the  adjoining  integument  becomes 
cedematous  ; generally  the  appended  ganglions 
become  swollen  and  tender,  and  finally  the 
erysipelas  declares  itself. 

According  to  Blondin,  lymphitis  precedes 
and  always  predominates  over  the  inflamma- 
tion of  the  cuticle,  and  it  is  to  this  circum- 
stance that  he  refers  the  greater  gravity  of 
traumatic  erysipelas.  In  external  erysipelas, 
he  says,  the  morbific  principle  at  first  dis- 
turbs the  whole  economy,  but  it  is  soon  thrown 
outward,  localized,  and  exhausted,  whereas 
in  external  erysipelas  the  lymphatic  vessels 
distribute  to  the  whole  economy  the  fluids 
that  have  been  vitiated  by  the  local  phlegma- 
sia, thus  continually  furnishing  toxic  materials 
that  are  invading  the  entire  organism1 2.  If 
this  theory  be  not  altogether  new,  this  distin- 
guished surgeon  has  been  the  first  to  have 
fully  expounded  and  practicalized,  as  we  shall 
soon  see,  the  therapeutical  inductions  that 
emanate  from  it. 

Section  III. — Erysipelas  of  the  Head.  “ Its 

1  Dupuytrcn,  Op.  cit. 

3 Journal  tics  Connais.  Med.-Chirurg.  Juillet  1837. 


frequency,  the  gravity  of  its  symptoms,  and 
the  danger  attendant  upon  it,  give  to  this 
variety  a threefold  importance  It  is  rarely 
confined  to  the  scalp  : two  cases  of  this  kind 
were  observed  in  1823  in  Dr.  Chomel’s  wards 
at  the  Hotel-Dieu.  It  probably  often  exists 
without  being  detected  : the  structure  of  the 
scalp  being  unfavourable  for  rubefaction,  the 
peculiar  redness  may  be  completely  wanting. 
In  even  somewhat  intense  erysipelas  of  the 
scalp  an  attentive  inspection  and  a careful 
comparison  of  the  affected  surface  with  the 
adjoining  healthy  integument  are  necessary  to 
acquire  the  certitude  of  its  existence,  and  the 
accompanying  fever,  the  swelling  of  the  cer- 
vical ganglions  and  the  consecutive  desqua- 
mation will  eventually  remove  any  doubt. 
When  produced  by  traumatic  causes,  the 
eruption  generally  appears  from  the  fifth  to 
the  eighth  day  after  the  occurrence  of  them, 
and  usually  begins  round  the  wound  ; but  it 
has  been  seen  to  begin  on  the  opposite  side 
of  the  head2.  In  the  aggravated  form  the 
disease  assumes  the  phlegmonous  character, 
considerable  pain,  increased  by  the  slightest 
touch,  and  an  cedematous  tumefaction  retain- 
ing for  some  time  the  impression  of  the 
finger. 

It  is  in  erysipelas  of  the  head  that  disas- 
trous cerebral  complications  most  frequently 
ensue,  w hich  most  of  the  ancients  explained 
by  metastasis.  Cullen  justly  opposed  this 
theory  3,  as  in  more  than  nine  cases  out  of  ten 
the  external  inflammation,  instead  of  disap- 
pearing, persists  or  is  even  increased  on  the 
appearance  of  the  cerebral  symptoms.  There 
is  more  reason  in  attributing  it  to  the  exten- 
sion of  the  inflammation  to  the  meningeal 
coverings  by  mean3  of  the  numerous  commu- 
nications that  Bichat  showed  to  exist  between 
the  external  and  internal  cellular  tissues  of 
the  head.  Piorry  has  too  exclusively  assigned 
the  orbit  to  be  the  medium  of  transmission  of 
the  inflammation  inwardly4.  Dr.  Malle  has 
justly  observed , that  there  are  cases  in  which 
the  eyelids  are  severely  affected  without  any 
cerebral  disturbance,  and  others  in  which  the 
encephalic  organs  are  grievously  compromised, 
although  the  eyelids  and  orbits  are  not  at  all 
affected  5.  Darwin  explains  this  disturbance 
by  the  sympathy  that  according  to  him  exists 
between  the  scalp  and  meningeal  membranes. 
In  many  cases  it  is  purely  symptomatic  of  the 
existing  inflammation,  or  produced  by  the 
same  influence  that  caused  the  fever  and 
brought  on  other  functional  disturbance. 
There  are  authentic  cases  on  record  of  violent 
cerebral  symptoms,  sufficient  to  warrant  the 
conclusion,  that  an  intense  meningeal  inflam- 
mation was  going  forward,  having  remained 
unjustified  by  necroscopic  result.  Chomel 
mentions  having  seen  instances  of  this  sort,  in 

1 Chomel,  Op.  cit. 

2 Marjolin,  Lecons  Orales.  and  These  de  Patissier. 

3 First  Lines,  etc.  With  notes  by  P.  Reid,  M.D. 
Paragraph  703. 

* Gazette  Med.  an.  1833.  t.  i.  no.  42. 

s Gazette  Med.  1833.  t.  i.  no.  46. 
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which  not  a trace  of  inflammation  was  found 
in  the  brain  or  its  connexions  *,  and  Dr.  Ma- 
rotte  has  also  published  a case  of  the  kind 1  2. 

Consecutive  gangrene  of  the  integument, 
so  common  in  phlegmonous  erysipelas  of  the 
extremities,  is  a very  rare  occurrence  in  that 
of  the  scalp.  Dupuytren,  to  whom  we  are 
indebted  for  the  explanation  of  this  fact,  had 
seen  but  one  instance  of  it  in  his  extensive 
practice.  The  distribution  of  the  nutritive 
vessels  running  in  the  same  plane  as  the  scalp 
itself,  and  in  some  sort  identified  with  its  tissue, 
as  well  as  the  seat  of  the  affection,  which,  as 
the  same  author  has  shown,  exists  between 
the  occipito-frontal  aponeurosis  and  the  peri- 
osteum, is  the  easy  explanation  of  this  cir- 
cumstance. It  is  easily  understood  how  this 
disposition,  in  diminishing  the  dangers  of  the 
mortification  of  the  integument,  increases 
those  of  strangulation  ; there  are  less  super- 
ficial accidents,  but  more  of  a deep  seated 
nature:  the  subaponeurotic  cellular  tissue  be- 
comes mortified,  a fetid  suppuration  burrows 
in  the  direction  it  finds  least  resistance,  and  if 
art  does  not  speedily  intervene  and  give  issue 
to  the  detritus,  the  periosteum  and  bones  soon 
participate  in  the  destruction.  I have  notes 
of  a case,  taken  in  the  clinical  wards  of  Du- 
puytren, of  a robust  young  man,  from  whom 
this  celebrated  professor  extracted  at  various 
intervals  from  five  to  six  square  inches  of  the 
external  table  and  somewhat  less  of  the  in- 
ternal one  ; so  that  this  man’s  brain  was  pro- 
tected in  a great  extent  by  the  meningeal  and 
integumentary  coverings  alone. 

Erysipelas  of  the  face  is  not  in  itself  a 
grievous  affection.  The  danger  consists  in 
the  likelihood  of  its  extending  ; and  this  is  to 
be  apprehended  when  the  febrile  action  is 
intense  and  the  redness  and  swelling  are  con- 
siderable. A red  spot  generally  appears  on 
the  nose  or  one  of  the  cheeks,  more  frequently 
on  the  right  side,  and  from  thence  irradiates 
and  may  extend  in  a few  days  over  the  entire 
face  and  even  the  scalp.  The  head  some- 
times becomes  monstrous,  and  the  face  hor- 
ridly disfigured  ; tears  exude  from  the  closed 
eyelids,  the  nostrils  become  dry  and  obstruct- 
ed, the  lips  are  enormously  thickened  and 
everted,  and  an  abundant  saliva  flows  from 
the  gaping  mouth  which  may  be  rendered  in- 
capable of  articulating  the  patient’s  wants. 
However,  notwithstanding  the  alarming  vio- 
lence of  the  general  and  local  symptoms  the 
termination  is  so  generally  favourable,  that 
Louis’  extensive  experience  has  led  him  to 
profess  that  this  affection  is  never  fatal  but  in 
cases  of  antecedent  ill  health,  or  of  grievous 
complications  3.  Complications  sometimes  re- 
sult from  the  extension  of  the  inflammation 
to  the  contiguous  mucous  surfaces,  causing 
otitis,  stomatitis,  laryngitis,  which  last  may 
be  accompanied  with  a diphtheritic  exuda- 

1 Op.  cit. 

2 Joum.  Universal  ct  Hebdomad  de  Med.  ct  do 
Chirurg.  1831.  t.  iv. 

3 Op.  cit. 


tion  producing  all  the  symptoms  and  danger 
of  croup. 

Erysipelas  of  the  Extremities  is  most  fre- 
quently limited  to  the  fore  arms  and  legs, 
and  is  often  produced  by  traumatic  causes, 
contusions,  punctures,  lacerations,  &c.  It 
may  often  be  prevented  by  anticipating  by  in- 
cisions the  strangulation  sometimes  produced 
by  these  wounds.  It  frequently  invests  the 
phlegmonous  form  which  in  the  lower  extre- 
mities constantly  terminates,  according  to 
Dupuytren,  in  suppuration.  These  extremi- 
ties are  the  most  common  seat  of  the  cede- 
matous  form  of  erysipelas.  Seated  on  the 
joints  the  inflammation  may  extend  to  the 
adjoining  synovial  membranes.  It  is  in  this 
variety  that  the  complications  of  phlebitis 
and  angeioleucitis  have  been  most  frequently 
observed. 

Erysipelas  of  the  Trunk. — The  phlegmonous 
inflammation  of  the  breasts  in  puerperal  con- 
ditions have  been  often  improperly  referred 
to  erysipelas  L Erysipelas  of  the  umbilical 
region  belongs  particularly  to  infancy,  and 
will  find  its  place  in  treating  of  this  variety. 
Erysipelas  of  the  scrotum  and  penis  generally 
appertains  to  the  other  extreme  of  life.  It 
always  assumes  the  cedematous  form,  and  the 
tumefaction  is  sometimes  enormous,  tripling 
the  size  of  the  parts,  producing  symptomatic 
phymosis,  and  rendering  the  excretion  of  the 
urine  impossible  or  very  difficult.  Gangrene 
frequently  takes  place  in  the  scrotum,  begin- 
ning on  the  part  that  leans  upon  the  bed  and 
supports  the  weight  of  the  parts.  Erysipelas 
of  the  pudenda  assumes  also  the  cedematous 
character,  and  in  infancy  frequently  termi- 
nates in  gangrene.  “ Erysipelas  of  the  in- 
guinal region  is  sometimes  symptomatic  of  the 
infiltration  of  fecal  matter  into  the  cellular 
tissue  consecutive  of  intestinal  perforation. 
In  this  case  the  cellular  tissue  is  crepitating 
and  emphysematous  V’ 

Section  IV.  Erratic  Erysipelas,  charac- 
terized by  the  mutability  of  its  symptoms  and 
the  facility  and  promptitude  of  its  displace- 
ment, even  to  considerable  distances.  It  is 
always  simple  as  to  its  seat,  seeming  merely 
to  skin  the  surface  it  attacks.  It  is  easy  to 
comprehend  that  phlegmonous  erysipelas  once 
established  is  not  susceptible  of  this  mobility. 
However,  there  is  a kind  of  erratic  diffuse 
phlegmon,  signalized  by  Rayer,  and  a case  of 
which  recently  came  under  my  own  observa- 
tion : a succession  of  suppurative  phlegmon- 
ous erysipelas  appears  on  totally  distinct  parts 
of  the  perophery  : it  only  takes  place  in  con- 
stitutions deteriorated  and  exhausted  by  pro- 
tracted illness.  The  etiology  of  erratic  ery- 
sipelas is  involved  in  complete  obscurity.  Ob- 
servation has  show'n  it  to  be  frequently  con- 
joined with  the  rheumatic  diathesis  and  the 
typhoid  state,  and  it  is  possible  that  the  same 
special  causes  which  engender  these  may  also 
contribute  to  produce  it.  Considered  solely 

1 Chomcl,  Op.  cit. 

2 Itayer,  Op.  cit. 
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as  erysipelas,  there  is  no  danger  to  be  appre- 
hended from  it  as  long  as  it  remains  fixed  to 
the  skin  ; but  it  is  otherwise  when  the  dis- 
placement is  effected  to  the  interior,  and  the 
danger  is  then,  in  proportion  to  the  import- 
ance of  the  organ  affected  and  the  violence  of 
the  attack. 

Periodic  Erysipelas. — Its  returns  are  more 
or  less  regular,  and  are  generally  subordinate 
to  influences  that  may  explain  them  ; but  are 
sometimes  without  any  appreciable  cause.  It 
is  most  commonly  observed  in  advanced  age, 
women  at  the  “ turn  of  life,”  and  persons  of 
cachectic  habit.  It  has  been  seen  to  coincide 
with  the  epochs  of  a suppressed  periodic  dis- 
charge. Frank  found  it  to  replace  the  men- 
strual flux  that  had  been  accidentally  sup- 
pressed *.  It  sometimes  attacks  persons  of 
gouty  and  rheumatic  habit,  most  probably 
partaking  of  the  constitutional  etiology  of 
these  complaints.  Larry  knew  a man  per- 
fectly healthy,  otherwise  that  used  to  be  at- 
tacked twice  a year  at  each  equinox  with 
periodic  erysipelas  2.  There  is  no  speciality 
of  symptoms  belonging  to  periodic  erysipelas  ; 
but  being  generally  reproduced  on  the  same 
seat,  repeated  attacks  leave  after  them  traces 
that  the  skin  may  permanently  retain,  to  the 
injury  of  its  functions  as  well  as  appearance. 

Section  V. — Erysipelas  of  infants,  Erysipelas 
neonatorum. — It  presents  peculiarities  that 
have  at  all  times  entitled  it  to  a separate  de- 
scription. It  generally  attacks  infants  in  the 
first  weeks  or  months  of  their  existence.  It  is 
rarely  observed  in  children  that  are  isolated  and 
brought  up  in  conditions  of  care  and  salubrity. 
It  is  almost  exclusively  confined  to  charitable 
establishments,  where  children  are  crowded 
together  and  exposed  to  the  deleterious  influ- 
ences of  imperfect  ventilation,  uncleanliness, 
and  insufficient  food.  These  facts,  together 
with  the  adynamic  and  gangrenous  tendency 
of  the  disease,  show  that  it  depends  more  upon 
endemic  and  general  causes  than  upon  local 
accidents,  such  as  forced  tractions  of  the  funus 
&c.,  which  have  only  the  value  of  occasional 
causes.  Certain  atmospheric  influences  de- 


velop it  with  a frightful  generalization,  as  is 
showrn  by  the  statistical  accounts  of  large  es- 
tablishments. The  abdomen  is  the  seat  of 
predilection  of  the  disease,  but  it  does  not 
always  begin  at  the  umbilicus  : it  as  frequently 
begins  on  some  other  part  of  the  abdomen, 
and  often  on  the  genital  organs,  probably 
owing  to  the  irritation  produced  by  the  con- 
tact of  the  urine.  Sometimes  it  begins  round 
the  pustules  of  vaccination,  and  it  has  also 
been  seen  to  arise  on  parts  unexposed  to  any 
local  irritation,  such  as  the  face,  from  whence 
it  extends  rapidly  over  the  neck,  chest,  and 
arms.  It  not  unfrequently  assumes  the  erratic 
character  and  almost  always  the  asthenic  and 
typhoid  form.  Dr.  Baron,  Physician  to  the 
Hospice  des  Enfants  Trouves,  assures  us  that  in 
almost  all  fatal  cases,  the  disease  was  found 
to  be  complicated  with  peritonitis  3 ; its  march 
is  extremely  rapid.  Durces  mentions  a case 
in  which  in  twenty-four  hours  a leg  and  thigh, 
an  arm,  the  face  and  the  body  were  invaded 
by  the  disease.  It  rarely  terminates  by  reso- 
lution, and  w'hen  the  disease  is  extensive  death 
generally  ensues,  even  before  gangrene  and 
suppuration  have  set  in.  These  are  however 
the  usual  terminations,  and  they  are  effected 
with  a frightful  rapidity.  It  is  probably  ow'ing 
to  this  circumstance  that  Underwood,  as 
Billard  has  observed,  confounded  this  affec- 
tion with  primitive  gangrenous  inflammation, 
which  is  also  not  uncommon  at  this  period  of 
life4. 

Erysipelas  of  old  age. — Senile  erysipelas 
generally  attacks  the  legs  and  feet,  especially 
in  deteriorated  constitutions,  and  in  persons 
with  whom  these  extremities  are  habitually 
infiltrated.  It  is  here  that  Boyer’s  appella- 
tion of  erysipelatous  oedema  becomes  appro- 
priate. The  genital  organs  are  often  the 
seat  of  erysipelas  at  this  age.  The  march  of 
senile  erysipelas  is  generally  slow  and  sub- 
acute, and  when  characters  of  much  reaction 
manifest  themselves  they  are  of  short  dura- 
tion, and  the  vital  powers  become  seriously 
compromised. 


“ The  following  table  gives  a synoptical  resume 
to  adopt. 


Vauietiks. 


^ Section  I. 

Section  II. 

Section  III. 

Section  IV. 
Section  V. 


of  the  varieties  that  we  have  thought  fit 

Apyretic  Erysipelas. 

Simple  Erysipelatous  Fever. 

Inflammatory  Erysipelas. 

Bilious  Erysipelas. 

Adynamic  Erysipelas. 

Ataxic  Erysipelas. 

(Edematous  Erysipelas. 

Phlegmonous  Erysipelas. 

Traumatic  Erysipelas. 

Erysipelas  of  the  Head. 

Erysipelas  of  the  Extremities. 

Erysipelas  of  the  Trunk. 

Erratic  Erysipelas. 

Periodic  Erysipelas. 

Infantile  Erysipelas. 

Senile  Erysipelas. 


Op.  cit. 


Op.  cit. 


3 Cliomeh  Op.  cit. 
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Diagnosis.  — Simple  erysipelas  is  distin- 
guished from  measles  by  the  superficial  and 
punctuated  redness  of  this  eruption  ; from 
scarlatina  by  the  general  and  raspberry 
coloured  redness  of  this  exanthema,  and  from 
both  these  eruptions  by  the  absence  of  the 
other  respective  constituent  elements  of  these 
diseases.  Accidental  cutaneous  inflammations 
differ  in  their  causes,  march,  and  extent,  re- 
maining limited  to  the  surface  upon  which 
the  cause  that  produced  them  had  acted. 
Numerous  characters  seem  to  separate  erysi- 
pelas from  other  cutaneous  diseases.  In  these 
the  special  form,  vesicula,  bullae,  &c.,  generally 
precedes  the  redness,  while  in  erysipelas, 
should  it  assume  any  of  these  appearances, 
the  redness  always  precedes  their  appear- 
ance ; besides,  the  inarch,  duration,  &c.,  of 
these  affections  constitute  differential  charac- 
ters that  will  remove  every  doubt.  Some 
authors  1 have  identified  erythema  with  ery- 
sipelas, and  consider  it  but  as  a first  and  lighter 
grade  of  the  disease.  But  the  absence  of 
pain  and  tumefaction  in  erythema,  which  is 
also  more  superficial  and  often  disposed  in  iso- 
lated patches,  as  well  as  its  march  and  termi- 
nation, are  sufficient  reasons  to  separate  these 
affections.  Erythema  nodosum  may  at  first 
be  confounded  with  phlegmonous  erysipelas, 
but  the  circumscribed  tumors  of  erythema 
nodosum,  the  mildness  of  the  general  sym- 
ptoms and  its  constant  termination  by  resolu- 
tion, soon  establish  a well  marked  line  of  de- 
marcation between  them.  The  disproportion 
between  the  apparently  unimportant  local 
state  and  the  extreme  gravity  of  the  general 
disturbance  distinguishes  phlebitis.  The  red 
serpentine  streaks,  the  disseminated  patches, 
and  the  ganglionary  engorgements,  render  an- 
geioleucitis  easily  recognizable.  See  An- 
geioleucitis.  The  primitive  hardness,  the 
circumscribed  redness,  the  rounded  relief,  the 
throbbing  pain,  the  limited  abscess,  and  the 
regular  progress  to  the  surface,  easily  charac- 
terize phlegmon.  Dr.  Duncan  has  written 
an  excellent  article  on  “ diffuse  inflammation 
of  the  cellular  texture 2,”  a kind  of  erysipelas 
ph/egmonatis  sine  erysipelate.  In  the  inci- 
pient stage  of  this  disease  the  absence  of 
affection  of  the  skin  easily  distinguishes  it 
from  phlegmonous  erysipelas,  but  at  an  ad- 
vanced period  the  two  diseases  become  com- 
pletely confounded. 

Prognosis.  — Simple  legitimate  erysipelas, 
occurring  in  persons  previously  in  a good 
state  of  health,  almost  always  terminates 
favourably,  and  if  fatal  cases,  Louis  observes  3, 
have  been  recorded,  the  antecedent  state  of 
the  patients  was  not  fully  appreciated  and 
taken  into  account.  In  the  aggravated  forms 
of  febrile  accompaniment,  the  prognosis  is  de- 
ducible  from  the  amount  of  general  disturb- 

' Lawrence,  Roche  ct  Sanson,  Nouveaux  Elemens 
de  Pathologie,  &c.,  Rostan,  Traite  Elemcntairc  de 
Diagnostic,  de  Pionostic,  &c. 

3 Transact,  of  Med.-Chirurg.  Soc.  of  Edinburgh, 
vol.  i. 

3 Op.  cit. 


ance,  in  the  presence  of  which  the  local  state 
sinks  into  very  diminutive  importance.  It 
would  be  superfluous  to  enter  into  much  detail 
on  the  subject  of  the  prognosis,  which  is 
easily  collected  from  what  has  been  already 
said.  The  danger  of  complicated  erysipelas, 
it  need  hardly  be  said,  is  dependent  upon  the 
seat,  nature,  and  extent  of  the  complication. 
Vague  erysipelas  that  invades  the  entire  peri- 
phery has  been  signalized  as  a very  grievous 
disease,  but  the  prognosis  of  it  is  subordinate 
to  the  same  conditions  that  render  stationary 
erysipelas  dangerous,  and  Chomel  has  fre- 
quently seen  it  go  through  its  stages  without 
the  smallest  danger  *.  Erratic  erysipelas  may 
also  present  the  same  benignity  of  march  and 
termination  ; but  its  tendency  to  metastasis 
should  never  be  overlooked  in  forming  a prog- 
nosis, and  the  danger,  in  case  of  this  retroces- 
sion, is  in  proportion  to  the  importance  of  the 
organ  affected  and  the  amount  of  disturbance 
produced.  Periodic  erysipelas  rarely  presents 
any  other  gravity  than  that  of  frequently  dis- 
turbing the  system,  and  with  respect  to  the 
eruption  itself,  each  subsequent  attack  is  gene- 
rally lighter  than  the  preceding  one,  and  in 
this  sense  the  expression  proto-erysipelatasus 
of  Senert  should  be  preserved.  CEdematous 
erysipelas,  occurring  in  constitutions  deterio- 
rated by  chronic  febrile  disease,  or  superven- 
ing in  cases  of  long  standing  anasarca,  is  almost 
always  an  affection  of  ill  omen. 

After  the  description  that  has  been  given 
of  phlegmonous  erysipelas,  it  is  easy  to  form  a 
just  idea  of  the  gravity  of  this  disease,  in  which 
local  ravages,  often  sufficient  in  themselves  to 
cause  death,  are  combined  with  a more  griev- 
ous constitutional  disturbance.  Should  the 
patient  be  lucky  enough  to  escape  from  such 
an  accumulation  of  dangers,  indelible  dis- 
figurement or  mutilation  may  be  his  sorrowful 
lot.  “ The  skin,  fascia,  muscles,  tendons,  and 
bones,”  writes  Mr.  Lawrence,  “ are  so  unnatu- 
rally agglutinated  and  fixed  after  the  exten- 
sive destruction  of  the  connecting  cellular 
texture,  that  the  motions  of  the  part  are  per- 
manently and  sensibly  impaired  3.”  Phleg- 
monous erysipelas  sometimes  assumes  in  cac- 
hectic and  deteriorated  constitutions  a kind  of 
erratic  character,  appearing  in  close  succes- 
sion on  distinct  and  remote  parts  of  the  in- 
teguments, and  is  then  the  certain  prelude  of 
approaching  dissolution. 

The  prognosis  of  infantile  erysipelas  is  al- 
ways serious,  being  almost  always  attended 
with  the  most  fatal  results,  “ funesto  ut  plu- 
rimum  eventu  3.”  Bang  in  ten  cases  had  six 
deaths  4,  and  Osterleben  had  but  one  cure  in 
six  cases  5.  Senile  erysipelas  supervening  in 
enfeebled  old  age  is  alwaj's  a serious  affection. 

1 Op.  cit. 

3 Medico-Chirurgical  Transact,  of  London,  vol. 
xiv. 

3 Hoffman,  Op.  cit. 

4 Acta  Nova  Regia;  Socictatis  Medic®  Havniensis, 
vol.  i. 

3 Heidelbcrgcr  Kliuischc  Annalen,  and  Gazette 
Med.  an.  1832. 
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Fontani  mentions  that  in  twenty  such  cases 
there  were  seventeen  deaths  '. 

In  some  instances  erysipelas  would  seem 
to  have  been  but  the  salutary  crisis  of  other 
and  even  inveterate  diseases.  Frank  saw 
women  completely  freed  from  leucorrhcea  and 
from  gouty  and  rheumatic  pains  by  a super- 
vening erysipelas 1  2.  Hoffman  mentions  other 
diseases,  especially  convulsion,  asthma,  and 
mucous  colics,  finally  put  an  end  to  by  a 
critical  erysipelas  3.  This  important  point  of 
view  suggested  to  Dr.  Sabattier  the  idea  of 
his  interesting  thesis  “ on  erysipelas  consider- 
ed as  a therapeutical  means 4.”  He  saw  many 
instances  of  the  salutary  influence,  and  some- 
times of  the  permanently  curative  effects  of 
erysipelas  in  eczema,  sycosis,  psoriasis,  lichen, 
and  even  in  lupus  and  elephantiasis.  He 
gives  an  interesting  case  of  severe  erysipelas 
that  was  followed  by  the  rapid  cicatrization  of 
syphilitic  ulcers  and  the  disappearance  of 
venereal  nodes  and  tubercles,  and  also  of  a 
double  incipient  cataract,  that  had  been  diag- 
nosticated before  the  invasion  of  the  erysi- 
pelas. But  he  observes  that  the  various  ac- 
cidents, that  depend  upon  a syphilitic  cause, 
reappear  after  a certain  time  if  not  suitably 
treated. 

Nature  of  Erysipelas. — No  question  has  lent 
itself  so  pliantly  to  the  various  theories  that 
have  reigned  in  medicine  than  the  nature  and 
consequent  treatment  of  erysipelas.  It  would 
be  idle  of  us  to  enter  into  any  discussion  re- 
specting the  mystic  interpretations  of  the 
ancients,  or  some  of  the  equally  gratuitous 
hypotheses  of  modern  times.  A complete 
antithesis  of  opinion  exists  on  this  subject 
even  at  the  present  day,  some  considering 
erysipelas  to  be  purely  inflammatory 5,  while 
others  refuse  it  any  inflammatory  nature 6. 
With  regard  to  the  anatomical  nature  of  ery- 
sipelas, according  to  Blandin,  it  varies  with 
its  anatomical  nature,  cutitis  prevailing  in 
spontaneous  erysipelas,  while  in  the  traumatic 
kind  lymphitis  is  the  first  and  chief  element 
of  the  disease 7.  Dr.  Ribes,  however,  con- 
siders erysipelas  to  be  a capillary  phlebitis  8. 
If  we  consider  erysipelas  solely  with  reference 
to  its  local  manifestations,  it  is  impossible  not 
to  recognize  in  it  the  fundamental  characters, 
if  of  not  a frank  and  legitimate  inflammation, 
at  least  of  a fluxionary  movement,  with  modi- 
fications varying  according  to  the  nature  of 
the  causes  that  have  given  development  to 
it  ; but  if  we  consider  it  in  relation  with  the 
entire  organism,  and  this  is  the  proper  view 
to  be  taken,  we  find  its  scope  enlarged  and 
its  special  genius  declare  itself,  and  it  would 
be  highly  erroneous  to  see  in  it  a pure  inflatn- 

1 Thesc9  de  Paris,  1831,  no.  193. 

2 Op.  cit.  3 Op.  cit. 

4 Theses  de  Paris,  1831,  no.  209. 

5 Lawrence,  Op.  cit.  p.  17.  Macfarlane,  London 
Medico-Chirurg.  Review,  July  1834. 

6 Pearson,  Principles  of  Surgery,  1808.  Arnott, 
London  Med.-Chirurg.  Review,  July  1834. 

3 Op.  cit. 

8 Mem.  de  la  Soc.  Med.  d’Emulation,  t.  viii. 


mation,  a disease  circumscribed  in  the  limits 
of  its  topical  manifestations  : an  error  that 
would  be  highly  injurious  in  its  results,  as  it 
would  lead  to  therapeutical  indications  that 
would  be  insufficient  or  hurtful  in  their  ap- 
plication. Besides,  the  disproportion  that 
frequently  exists  between  the  general  and 
local  states,  the  gravity  of  the  constitutional 
symptoms  often  contrasting  with  the  benignity 
and  limited  extent  of  the  eruption,  as  well  as 
the  insufficiency  of  antiphlogistic  means  in 
arresting  its  progress,  show  that  the  inflam- 
matory local  phenomena  do  not  constitute 
the  whole  disease.  We  cannot  in  the  pre- 
sent state  of  the  science  do  better  than  adopt 
the  opinion  of  Frank  ‘,  that  the  nature  of 
erysipelas  would  seem  to  partake  of  inflam- 
mation and  exanthema,  the  development  of 
which  is  owing  to  causes  that  we  are  in  total 
ignorance  of,  and  it  is  just  as  little  proved 
that  erysipelas  depends  upon  an  “ acrid  or 
affected  state  of  the  fluids  2,”  as  that  it  is  the 
“ aposthematum  maxime  igneum”  of  Van 
Helmont 3. 

Necropsy. — “ It  is  not  exact  to  state  that 
simple  erysipelas  leaves  no  trace  of  its  exist- 
ence after  death  : a brownish  tint  replaces 
the  erysipelatous  redness,  the  epidermis  is 
easily  detached,  and  the  pressure  of  the  finger 
leaves  a marked  indenting  after  it4.  Louis 
found  the  skin  hard,  thick,  and  friable.  Ribes 
says,  the  venous  ramusculi  of  the  integuments 
are  visibly  affected,  and  that  the  inflammatory 
redness  of  their  internal  tunic  is  very  re- 
markable 5 ; but,  as  Rayer  observes 6,  this 
state  can  only  apply  to  the  subcutaneous 
veins  ; the  tensity  of  those  of  the  vascular 
rete  and  papillae  of  the  skin,  rendering  it  im- 
possible to  establish  their  inflammation  in  this 
way.  This  author  adds,  that  the  inflamma- 
tion of  the  subcutaneous  veins  is  far  from 
being  constant,  and  even  the  pus,  they  some- 
times contain,  may  have  been  absorbed  ; and 
this  opinion  he  substantiates  by  a case,  in 
which,  although  the  veins  were  bathed  in  pus, 
and  contained  this  liquid  in  their  cavities, 
they  did  not  present  the  least  trace  of  inflam- 
mation. He  also  found  the  lymphatic  vessels 
of  the  lower  extremities  free  from  inflamma- 
tion, although  containing  purulent  matter  in 
their  interior.  These  observations  tend  also 
to  invalidate  the  theory  of  Blandin  7,  or  at 

1 Op.  cit. 

2 Diet,  of  Pract.  Med.  by  James  Copland,  M.D. 
&.c. 

3 [Science  is  indebted  to  Dr.  Williams  of  St.  Tho- 
mas’s Hospital  for  pointing  out  the  dependence  of 
Erysipelas  upon  the  agency  of  a morbid  poison,  its 
analogy  with  other  diseases  of  specific  origin,  and  es- 
tablishing its  infectious  nature.  He  says,  " I have  so 
often  seen  erysipelas  spread  in  St.  Thomas’s  Hospital 
from  an  erysipelatous  patient  confined  to  his  bed,  to 
one  labouring  under  a different  disease,  also  confined 
to  liis  bed,  that  there  is  the  strongest  evidence  for  be- 
lieving it  to  have  been  communicated  through  the 
medium  of  the  atmosphere.”  Elements  of  Medicine, 
vol.  i.  p.  263.  Its  contagious  nature  is  proved  by  in- 
oculation.— Ed  . ] 

4 Chomel.  5 Op.  cit.  ® Op.  cit. 

2 Op.  cit. 
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least  serve  to  show  the  impossibility  of  sub- 
stantiating by  anatomical  proofs  the  existence 
of  capillary  lymphitis.  However,  this  opinion 
of  Blandin  would  seem  to  be  borne  out  by 
induction  ; for,  as  he  observes,  the  oedema 
which  frequently  supervenes  in  erysipelas, 
cannot  be  explained  but  by  admitting  the  in- 
tervention either  of  a venous  or  a lymphatic 
inflammation,  and  the  symptomatology  of  the 
disease  is  decidedly  in  favour  of  the  latter 
conclusion.  Phlebitis  is  certainly  sometimes 
found  to  exist,  but  as  a pure  complication,  and 
as  Rayer  remarks ',  it  takes  place  more  fre- 
quently in  inflammation  of  the  cellular  tissue 
than  in  that  of  the  skin.  Sometimes  small 
circumscribed  abscesses  are  found  in  the  tissue 
of  the  derm.  The  necroscopic  characters  of 
phlegmonous  erysipelas  are  more  easily  ap- 
preciated, but  constituting  the  symptoms 
of  the  disease  they  have  been  already  de- 
scribed. 

It  would  be  irrelevant  to  our  subject  to 
expose  the  various  internal  lesions  resulting 
from  the  different  distinct  diseases  that  may 
complicate  erysipelas.  I shall  only  recall  to 
mind  the  negative  results  recorded  in  a pre- 
ceding paragraph,  obtained  by  Messrs.  Cho- 
mel  and  Marotte,  in  cases  of  erysipelas  ac- 
companied during  life  with  the  most  violent 
cerebral  disturbance. 

Treatment. — It  is  easy  to  understand  how 
even  diametrically  opposite  methods  should 
have  their  successes  in  the  treatment  of  ery- 
sipelas, as  the  means  are  directed  not  against 
an  identical  alteration,  but  to  combat  diverse 
pathological  modifications,  to  which  each  me- 
thod may  become  appropriate. 

In  simple  benign  erysipelas  occurring  in  a 
previously  healthy  subject,  remove  whatever 
may  disturb  the  march  of  the  disease,  and 
repose,  abstinence,  and  diluting  drinks  will  as 
speedily  and  as  assuredly  effect  a cure,  as  the 
multiplied  draughts,  pills,  potions,  &c.,  how- 
ever elegantly  and  elaborately  formalized 
they  may  be,  in  which  the  deplorable  system 
of  surgeon-apothecariships  has  involved  En- 
glish practice. 

Various  topical  means  have  been  used  with 
the  intention  of  arresting  the  progress  of  the 
eruption  or  of  abridging  its  duration  ; but  ex- 
perience has  passed  sentence  of  condemnation 
upon  many  of  them. 

The  use  of  warm  emollient  cataplasms  has 
been  stamped  with  reprobation  since  the  time 
of  Fabricius  of  Aquapendente.  “ Warm  mu- 
cilaginous poultices,”  says  Chomel,  “ as  well  as 
unctuous  compresses,  have  the  inconvenience 
of  concentrating  the  heat,  increasing  the  local 
fluxion,  promoting  eczematous  eruptions, 
and  the  detaching  of  the  epiderm 1  2.”  Dr. 
Rennes,  however,  says  that  he  has  found  great 
benefit  from  their  use3. 

Flour  and  other  absorbent  powders  sprinkled 


1 Op.  cit. 

2 Chomel,  Op.  cit. 

3 Archives  Gencrales  <le  Med.  tome  xxiv. 


over  the  eruption  often  form  crusts  under 
which  a purulent  exhalation  takes  place  *. 

Mercurial  inunctions  and  frictions,  first  used 
according  to  Dewees  2 and  Chapman  3,  in  the 
United  States  by  Little  and  Dean,  notwith- 
standing the  advocacy  of  able  partizans4  have 
not  obtained  undisputed  sanction.  Chomel 
considers  that  the  cures  attributed  to  these 
means  were  in  general  due  to  the  natural 
march  of  the  affection,  and  the  trials  he  made 
w ith  them  led  him  to  conclude  that  they  have 
no  power  in  arresting  the  progress  of  the  dis- 
ease 5.  Doctors  Barthez  6,  and  Martin  Solon 7, 
have  made  use  of  simple  hog’s  lard  instead  of 
mercurial  ointment,  and  assure  us  that  its  appli- 
cation w'as  attended  with  the  greatest  advan- 
tage and  without  any  of  the  inconveniences 
of  the  mercurial  ointment,  which,  Dr.  Barthez 
considers,  owes  all  its  virtues  to  the  vehicle 
in  which  the  mercury  is  conveyed.  Rayer 
made  frequent  and  varied  experiments  with 
both  these  substances  in  erysipelas  of  the 
entire  face,  sometimes  applying  the  lard  on 
one  side,  and  the  mercurial  ointment  on  the 
other ; at  other  times  making  either  mercu- 
rial or  simple  lard  incrustions  on  one  side 
while  the  other  side  was  left  untouched,  and  in 
no  instance  was  the  cure  more  prompt  on  one 
side  than  on  the  other.  Independently  of 
these  negative  results,  effects  of  mercurial  ab- 
sorption, stomatitis,  salivation,  aphthous  ulcer- 
ation of  the  mouth,  or  intestinal  irritations, 
diarrhoea,  ulcerations,  as  well  as  eczematous 
eruptions  have  been  produced  by  mercurial 
topics.  In  seven  cases  in  which  Blandin 
made  use  of  this  means,  three  of  the  patients 
died,  two  of  whom  were  affected  with  saliva- 
tion which,  he  considers,  contributed  to  the 
fatal  termination  8.  Other  practitioners,  how- 
ever, consider  salivation  as  a desideratum,  and 
Dr.  Mac  Dowel  says,  that  “ cases  threatening 
a fatal  termination,  when  once  ptyalism  w'as 
effected,  speedily  ended  satisfactorily 9.”  Ri- 
cord,  one  of  the  most  efficient  partizans  of 
this  method,  and  who  has  the  credit  of  having 
introduced  it  into  European  practice,  having 
had  but  two  deaths  in  116  cases,  and  the 
average  duration  of  the  1 14  cures  being  about 
five  days,  is  led  to  conclude  that  the  various 
accidents,  and  the  want  of  success  attendant 
upon  its  use  in  other  hands,  are  attributable  to 
some  impropriety  either  in  the  ointment  or 
in  its  application  ; that  a rancid  ointment  must 
have  been  used,  which,  irritating  the  skin  pro- 
duces eczematous  eruption,  or  that  frictions 
had  been  made  instead  of  incrustions,  or  that 
its  application  had  been  discontinued  too  soon, 

1 Op.  cit. 

2 Treatise  on  the  Phys.  and  Med.  Treatment  of 
Children. 

3 Elements  of  Tlierap.  1821,  t.  i. 

< Ricord,  I.anccttc  Franchise,  passim.  Marloy, 
Theses  de  Paris,  1833,  and  Lancette  Franqaise,  1833. 
Mac  Dowel  and  Reid,  Dublin  Joum.  of  Med.  and 
Chem.  Science,  vol.  vi. 

5 Op.  cit. 

0 Recueilde  Med.  et  de  Chirurg.  Milit.  t.  i. 

2 Lancette  Franchise,  1831,  t.  v.  no.  55. 

8 Op.  cit.  0 Op.  cit. 
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or  finally  that  badly  directed,  it  had  deter- 
mined salivation  before  the  erysipelas  was 
overcome  l. 

According  to  Ricord,  the  whole  of  the  ery- 
sipelatous surface,  with  a small  edging  of  the 
healthy  skin,  should  be  lightly  smeared  over 
with  recently  prepared  mercurial  ointment ; 
once  a day  is  sufficient  if  the  ointment  be  not 
rubbed  off' ; but  if  this  occurrence  should  take 
place  it  will  be  necessary  to  repeat  the  in- 
crustion.  As  soon  as  the  swelling  subsides 
and  the  cpiderm  wrinkles,  although  the  red- 
ness and  heat  may  still  persist,  the  use  of  the 
ointment  should  be  discontinued,  as  this  cir- 
cumstance is  the  signal  of  the  diminution  of 
the  phenomena  of  exhalation,  and  of  the  ten- 
dency towards  the  establishing  of  the  equili- 
brium between  this  function  and  the  absorp- 
tion. If,  he  adds,  the  mercurial  applications 
be  still  persisted  in,  the  absorption  soon  gets 
the  ascendency,  and  accidents  of  mercurial 
absorption,  salivation,  diarrhoea,  &c.,  may  be 
determined.  These  inconveniences  may  also 
take  place  if  the  healthy  skin  be  covered  with 
the  ointment,  and  without  the  advantage  of 
preventing  the  extension  of  the  erysipelas,  as 
we  see  it  act  in  several  cases  of  syphilitic  affec- 
tions, covering  the  symptoms  once  produced 
but  not  preventing  their  development.  The 
erysipelas  is  to  be  thus  pursued  on  each  new 
part  it  may  extend  to,  unless  there  be  no 
tumefaction,  for  in  this  case  the  ointment 
should  not  be  applied  or  danger  of  salivation 
will  be  again  incurred.  It  is  also  useless  and 
injurious  to  apply  the  ointment  on  the  pldyc- 
taenae.  To  prevent  salivation  during  the 
treatment,  he  recommends  the  use  of  an  alu- 
minous gargle,  and  should  it  notwithstanding 
supervene,  it  should  be  promptly  suppressed 
by  the  application  of  hydrochloric  acid  to  the 
gums. 

The  same  difference  of  opinion  exists  with 
regard  to  the  vaunted  ectrotic  virtues  of 
cauterizations.  The  nitrate  of  silver,  first 
used  by  Scrres  in  variola  and  zona  2,  was  sub- 
sequently employed  by  Mr.  Higgenbottom  in 
the  treatment  of  erysipelas,  and  Dr.  Ton- 
chan  employs  it  with  success  in  all  inflamma- 
tions of  the  skin.  Biett,  although  having 
often  used  it  with  advantage  in  erysipelas, 
was  obliged  in  a severe  case  to  have  recourse 
to  cauterizations  with  a solution  of  the  nitrate 
of  mercury  in  an  equal  part  of  nitric  acid  4. 
Chomel  after  numerous  trials  has  come  to 
the  conclusion  that  cauterizations,  as  well  as 
vesication  with  the  cantharides  ointment,  pro- 
duce favourable  effects  only  when  the  ery- 
sipelas presents  a simple  redness  without 
tumefaction,  that  is,  when  the  disease  is  already 
at  its  decline  ; but  when  a red  tumefied  bor- 
der, the  certain  indication  of  the  extension  of 
the  erysipelas,  exists,  cauterization  or  vesica- 

1  Notes  communiquees  a M.  Lepelletier,  Op.  cit. 

2 Annuairc  Med-Chirurg,  1826. 

3 Lancette  Franqaise,  1831.  t.  v.  on.  30. 

4 Cazcnavc  et  Schedel,  Abrege  Pract.  des  Malad. 
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tion  is  of  no  avail  in  arresting  its  progress  L 
Rayer  avers  that  the  result  of  his  trials  with 
the  nitrate  of  silver  is  in  direct  opposition 
with  that  obtained  by  its  numerous  parti- 
zans 2.  It  has  been  applied,  either  in  the 
solid  state  or  in  strong  solution,  either  on  the 
entire  surface  of  the  eruption,  or  only  on  the 
healthy  skin  surrounding  it.  Some  recom- 
mend the  cauterization  to  be  effected  one 
inch  or  more  beyond  the  eruption,  in  order  to 
be  sure  that  it  will  be  made  on  all  the  im- 
paired integument. 

Notwithstanding  the  advantages  obtained 
by  Baron  Larrey 3 after  Pelleton  in  the  treat- 
ment of  erysipelas  by  the  application  of  the 
potential  cautery,  he  has  not  had,  and  it  is  not 
likely  that  he  ever  will  have,  many  followers. 

The  use  of  blisters  in  the  treatment  of 
erysipelas  is  not  of  recent  date.  The  intro- 
duction of  this  means  is  attributed  to  the 
Italians.  Garcia  Vasquez,  surgeon  to  Ferdi- 
nand VI.  relates  in  his  translation  of  Heis- 
ter’s  Surgery,  having  seen  an  eminent  Italian 
physician  apply  them  with  decided  advantage 
on  the  seat  of  the  eruption  in  two  cases  of 
severe  erysipelas4.  But  it  is  to  Petit  of 
Lyons 5 and  to  Dupuytren  that  we  are  in- 
debted for  having  drawn  from  oblivion  a 
means  that  fulfils  important  indications.  It 
is  applied  on  the  seat  of  the  eruption  with  the 
intention  of  fixing  the  erysipelas,  circumscrib- 
ing its  limits,  and  effecting  its  resolution  on 
the  adjoining  healthy  cuticle,  to  prevent  the 
extension  of  the  erysipelas,  or  half  on  the 
eruption  and  half  on  the  healthy  skin.  Petit 
and  Dupuytren  used  to  employ  it  in  the  first 
way,  and  prolong  its  application  till  vesication 
was  produced  ; and  if  the  erysipelas  persisted, 
this  latter  eminent  surgeon  considered  it  ne- 
cessary to  produce  a permanent  suppuration. 
Dr.  Conte,  however,  recommends  us  to  apply 
it  only  a hour  or  two  according  to  the  suscep- 
tibility of  the  skin,  and  to  repeat  its  applica- 
tion in  this  way  on  each  new  eruption,  add- 
ing, that  if  it  be  left  more  than  two  hours  it 
increases,  instead  of  stopping  the  progress  of 
the  affection  6.  I have  mentioned  in  the  pre- 
ceding paragraph  the  conclusion  Chomel  has 
come  to  with  respect  to  the  effect  of  blisters, 
and  shall  add  that  Dupuytren  during  his  lat- 
ter years  considerably  limited  their  use.  They 
are  especially  indicated  in  the  erratic  form  of 
the  disease,  or  in  cases  of  retrocession  or  ap- 
prehended metastasis.  They  should  be  wholly 
proscribed  in  adynamic  erysipelas,  as  gan- 
grene has  been  seen  to  result  from  their  use 
in  this  form  of  the  disease  7. 

Incisions,  admissible  only  in  the  purulent 
and  phlegmonous  forms  of  erysipelas,  have 

1 Op.  cit.  2 Op.  cit. 

3 Archives  Generates  de  Med.  1828,  et  Annuaire 
Med.-Chirurg.  1826. 

4 Joum.  Complement,  du  Diet,  des  Sciences  Med. 
1821.  t.  x. 

s Rodamel,  Theses  dc  Montpellier,  1797. 

6 Rousseau,  Recueil  de  Med.  et  de  Chirurg.  Milit. 
t.  xii. 

2 I’atissicr,  These  oitee. 
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been  brought  into  more  general  practice  in 
England  and  at  an  earlier  period  of  the  dis- 
ease, by  Messrs.  Copland,  Hutchisson  and 
Lawrence.  The  latter  gentleman  has  given 
them  to  an  extent  which  I have  known  many 
able  and  bold  surgeons  to  reprove  and  none 
to  imitate.  “ These  incisions,”  writes  Mr. 
Hutchisson,  “ may  be  made  about  an  inch  and 
a half  in  length,  from  two  to  four  inches  apart, 
and  varied  in  number  from  four  to  eighteen  ac- 
cording to  the  extent  of  surface  the  disease 
is  found  to  occupy  “ Since  this  multipli- 
city of  cuts,”  adds  Mr.  Lawrence,  “ must  be 
painful  and  alarming,  it  is  important  to  know, 
as  I have  found  by  repeated  experience,  that 
a single  incision  carried  through  the  middle 
of  the  inflamed  part,  in  a direction  parallel  to 
the  long  axis  of  the  limb,  is  quite  sufficient1  2.” 
These  gentlemen  recommend,  or  at  least  sug- 
gest, the  propriety  of  having  recourse  to  in- 
cisions at  once  on  the  onset  of  the  disease,  to 
arrest  its  progress  and  prevent  suppuration 
and  sloughing.  This  is,  no  doubt,  a question 
of  great  importance,  and  the  solution  of  which 
will  probably  long  remain  a disputed  point. 
Why,  it  may  be  asked,  have  recourse  to  re- 
medies, that  are  far  from  being  always  unat- 
tended with  inconvenience,  against  results 
that  are  yet  purely  problematical  ? An  in- 
considerate zeal,  as  Rayer  justly  observes, 
should  not  induce  us  to  sear  an  entire  limb, 
when  other  means  may  effect  the  cure  3.  In 
France  incisions  are  reserved  to  relieve 
strangulation,  prevent  the  extension  of  puru- 
lent inflammation,  and  give  issue  to  morbid 
products.  As  we  shall  have  to  recur  to  this 
question  in  the  treatment  of  phlegmonous 
erysipelas,  I here  make  but  a general  re- 
view' of  the  different  local  therapeutical  means, 
reserving  the  exposition  of  their  special  ap- 
plications for  the  treatment  of  those  varie- 
ties of  the  disease  to  which  they  are  respect- 
ively appropriate. 

Punctures  made  with  a lancet  on  the  af- 
fected part,  may  be  considered  as  a modifica- 
tion of  the  method  by  incisions  ; but  they  are 
of  much  more  general  application,  being  used 
in  the  simple  as  well  as  the  phlegmonous 
forms  of  the  disease.  Dr.  Lassis,  in  a letter 
of  1832,  claims  the  priority  of  this  method  for 
his  uncle,  who  he  says  was  in  the  habit  of 
employing  it  for  the  preceding  fifteen  years  4. 
Dr.  Dobson,  however,  would  seem  to  have  a 
prior  title,  as  he  mentions  in  his  letter  to  Mr. 
Lawrence  of  February,  1828,  having  adopted 
it  more  than  a dozen  years  previously.  “ With 
regard  to  the  nature  of  erysipelas,”  writes  Dr. 
Dobson,  “ in  which  I use  the  punctures,  I 
answer  in  all  cases,  simple,  traumatic,  or  phleg- 
monous : the  number  of  punctures  I make  at 
one  time  varies  according  to  the  extent  of  the 
disease,  but  is  rarely  under  ten  and  seldom 
exceeding  fifty  ; the  depth  and  extent  of  each 
puncture  vary  also  according  to  circumstances, 

1 Op.  cit.  5 Op.  cit. 

3 Op.  cit. 

4 Med.-Chirurg.  Transact,  of  London,  vol.  xiv. 


being  made  deeper  when  the  parts  are  more 
tumid,  but  more  superficial  when  the  tume- 
faction is  not  so  great  ; from  two  to  four 
tenths  of  an  inch  may  however  be  considered 
the  proper  answer  to  that  part  of  your  in- 
quiry. I repeat  the  punctures  to  the  number 
and  extent  required,  mostly  twice  a day,  and 
often  in  bad  cases  three  or  four  times  in  the 
twenty-four  hours  ; and  in  the  whole  course  of 
this  practice,  which  has  been  resorted  to  in 
several  hundred  cases,  having  adopted  it  more 
than  a dozen  years  ago,  I have  never  seen 
any  bad  consequence  resulting  from  its  em- 
ployment. I use  these  punctures  in  every 
part  of  the  scalp,  or  face,  body,  or  extremities, 
and  never  more  freely  than  about  the  eye- 
lids, and  I have  often  found  a patient  with 
both  eyes  closed,  which,  by  freely  puncturing, 
he  has  been  able  to  open  in  a few  minutes  ; 
and  what  will  be  found  not  less  true,  than  it 
may  appear  surprising,  these  punctures  mostly 
heal  in  a few  hours,  and  never  entail  any 
material  marks  upon  the  patient  Dr. 

Bright  extends  the  number  of  these  punctures 
to  several  hundreds  or  even  thousands,  which 
he  repeats  two  or  three  times  in  the  twenty- 
four  hours  if  there  be  much  redness  and  ten- 
sion, and  promotes  the  effusion  of  blood  by 
subsequently  sponging  the  part  with  warm 
water 2.  Notwithstanding  the  general  in- 
nocuity  of  punctures,  they  should  be  made 
cautiously  upon  the  face  and  neck  on  children 
and  in  young  persons  of  very  lymphatic  con- 
stitutions. At  that  period  of  life  and  in  those 
constitutions,  punctures  and  leech-bites  often 
suppurate  and  leave  indelible  traces,  that 
neither  parents  nor  patients  forgive.  I am 
acquainted  with  a child  who  was  treated  by 
punctures  for  an  erysipelas  of  the  face,  and, 
although  some  years  have  elapsed,  he  has  since 
and  will  ever  retain  the  marks  of  the  cicatrices, 
accompanied  with  an  injurious  and  disfiguring 
ectropium. 

Dr.  Poirson  has  substituted  cupping  instead 
of  those  punctures,  and  says  he  has  had  the 
greatest  success  with  this  means,  especially  in 
the  phlegmonous  form  of  the  disease  3. 

The  application  of  leeches  to  the  inflamed 
surface  is  of  much  more  general  use  in  this 
country.  It  should,  however,  be  borne  in 
mind,  as  Dr.  Lisfranc  so  practically  illustrates, 
that  applied  in  small  numbers  their  action  is 
derivative  and  even  rubefacient,  and  in  this 
sense  they  are  advantageously  used  by  Dr. 
Lisfranc  to  revive  the  torpor  of  white-swel- 
ling ; while  used  in  large  numbers  (thirty, 
forty,  fifty  and  more),  they  become  more 
exclusively  antiphlogistic,  and  often  without 
the  debilitation  that  ensues  after  general  de- 
pletion. 

Compression,  in  moderating  the  afflux  of 
blood  to  a part,  and  thus  diminishing  accidents 
supposed  to  be  caused  by  its  superabundance 
or  its  morbid  qualities,  and  in  imparting  tone 

* Dobson,  Loc.  cit. 

a Gazette  Med.  An.  1832.  Reports  of  Med.  Cases,  &c. 

3 Lancette  Franchise,  1831.  tome  v.  no.  79. 
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to  the  tissues,  the  contractility  of  which  may 
have  been  impaired,  ought  naturally  to  find  a 
place  in  the  treatment  of  erysipelas.  Em- 
ployed by  Rhazes  in  elephantiasis  ',  and  by 
Ambroise  Pare  in  oedema  and  ulcers  2,  it  was 
first  used  about  the  middle  of  the  last  century 
by  Theden  in  phlegmonous  erysipelas  ensu- 
ing after  what  he  calls  importunate  cases  of 
phlebotomy  3.  But  the  advantages  of  com- 
pression, though  fully,  were  too  modestly  ex- 
posed by  this  author  to  obtain  permanent 
consideration  : it  soon  fell  into  disuse,  and 
continued  in  oblivion  till  the  master  pen  of 
Bretonneau  restored  it  to  that  rank  in  thera- 
peutics, to  which  it  is  so  eminently  entitled. 
This  distinguished  physician  having  first  em- 
ployed it  with  success  in  three  cases  of  ex- 
tensive scalds,  of  which  he  himself  was  the 
first  subject,  was  induced  by  analogy  to  apply 
it  to  the  treatment  of  erysipelas,  and  the  result 
far  surpassed  his  expectations.  He  records 
in  his  inaugural  dissertation  the  three  cases  in 
which  complete  success  crowned  his  first 
essays 4.  Since  then  there  has  been  col- 
lected, particularly  by  Velpeau 5,  such  a 
mass  of  evidence  in  favour  of  this  means 
of  treatment,  especially  in  the  first  grade  of 
phlegmonous  erysipelas,  that  it  is  not  easy  to 
comprehend  the  prejudice  and  discredit  in 
which  many  continue  to  hold  it.  It  requires 
no  doubt  some  practice  and  dexterity  to  apply 
a bandage  well,  and  all  its  partizans  concur  in 
admitting  that  when  badly  applied  it  may  be 
productive  of  the  most  serious  injury.  Pare 
observes  that  when  too  tight  it  causes  gan- 
grene and  when  too  loose  it  is  of  no  use.  It  is 
not,  however,  to  be  considered  either  as  a 
universal  remedy  or  one  to  supersede  all 
others.  There  are  several  cases  of  erysipelas, 
many  of  which  are  easily  foreseen,  in  which  it 
is  inapplicable  ; and  many  forms  of  the  disease 
in  which  its  application  would  be  injurious. 
In  exposing  the  treatment  of  the  varieties, 
care  will  be  taken  to  point  out  the  cases  in 
which  its  application  has  been  found  to  be 
most  serviceable. 

Cooling  and  refrigerant  topics  are  fre- 
quently used  with  much  comfort  and  advan- 
tage to  the  patient  ; but  their  indiscriminate 
use  would  be  attended  with  too  many  dangers 
to  admit  of  generalizing  their  application. 
When  the  reaction  is  considerable,  and  the 
heat  and  pain  of  the  eruption  intense,  they 
may  be  used  with  impunity  and  often  with 
much  benefit,  combined  with  general  antiphlo- 
gistic means  ; and  cold  effusions  may  be  fre- 
quently repeated  with  any  emollient,  anodyne, 
or  sedative  lotion,  such  as  the  decoction  of 
marsh  mallows  flowers,  the  decoction  of  elder 
flowers,  almond  emulsion,  camphor  mixture, 

1  Op.  Exquisitoria  Basiliae.  De  Elephant,  cap.  93. 

5 Liv.  xii.  chap,  xii.dcs  Ulceres.  et  liv.  vii.  chap.  xvi. 
de  l’CEdeme. 

3 Theden,  Progres  ulterieurs  de  la  Chirurgie  ; tra- 
duit  de  l’allemand  par  Chayrou,  1777. 

4 Theses  de  Paris,  1815,  no.  3. 

5 Archives  Generales  de  Med.  tomes  v.  et  xi.  et 
Annuaire,  Med.  Chirurg. 
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liquor  plumbi  subacetatis  dilutus,  or  still  better, 
according  to  Chomel,  with  simple  water,  which 
leaves  no  deposit  on  the  parts  susceptible  of 
alteration.  A lotion  consisting  of  a solution 
of  subcarbonate  of  ammonia  and  superacetate 
of  lead,  of  each  a drachm  in  a pint  of  rose 
water,  has  been  recommended  by  Dr.  Peart 1 
and  highly  extolled  by  Mr.  Wilkinson  2. 

M.  Malgaigne  having  witnessed  the  salu- 
tary effects  of  the  application  by  Dr.  Gamma 
of  powdered  camphor  in  a case  of  erysipelas, 
adopted  its  use,  and  assures  us  that  the  results 
obtained  by  this  means  entitle  it  to  be  con- 
sidered one  of  the  surest  and  most  powerful 
refrigerants  3.  It  may  be  simply  spread  over 
the  erysipelatous  surface,  if  the  position  of 
the  eruption  will  admit  of  this  way  of  apply- 
ing it ; otherwise  it  should  be  kept  in  place 
by  interposing  a layer  of  it  between  two 
cloths  : it  should  be  kept  continually  wet  to 
augment  the  evaporation,  for  when  dry  it 
ceases  to  have  any  refrigerant  action. 

Spirituous  lotions,  applied  so  as  to  promote 
evaporation,  have  also  been  used  with  advan- 
tage 4.  Dr.  Copland  uses  epithems  of  spirits 
of  turpentine,  but  he  justly  considers  them 
“ inadmissible  when  suppuration  appears  in- 
evitable, when  vital  power  is  much  depressed, 
or  when  a tendency  to  metastasis  is  mani- 
fest 5 these  reflexions  are  equally  applica- 
ble to  all  refrigerants. 

The  analogy  that  exists  between  the  in- 
flammation produced  by  burns  or  scalds  and 
the  phenomena  of  erysipelas,  naturally  sug- 
gests a reciprocal  use  in  the  treatment  of 
either  of  those  affections  of  the  means  that 
had  been  found  beneficial  in  the  cure  of  the 
other.  It  was  thus  that  Dr.  Rennand  was 
induced  to  make  a trial  of  the  application  of 
raw  cotton  in  the  treatment  of  erysipelas,  and 
the  results  exceeded  his  expectations.  Mr. 
Cabissol,  in  a memoir  on  this  subject,  says 
that  it  calms  the  pain  and  stinging  heat  of 
erysipelas  like  enchantment,  that  the  swelling 
and  redness  quickly  subside  with  hardly  any 
subsequent  desquamation,  and  that  the  dimi- 
nution of  the  fever  is  equally  prompt.  He 
observes  that  its  application  is  luckily  advan- 
tageous in  all  forms  (idiopathic,  traumatic, 
phlegmonous,  &c.)  of  the  disease,  and  equally 
feasable  whatever  seat  it  may  occupy.  It 
does  not,  however,  more  than  other  topics 
dispense  with  general  means  of  treatment, 
and  if  it  does  not  always  succeed  in  effecting 
the  resolution  of  the  disease,  it  yet  serves,  he 
says,  to  prevent  its  extension  and  to  retain 
it  within  whatever  limits  it  may  be  desirable 
to  impose6.  It  should  be  well  carded  to  de- 
prive it  of  all  gritty  particles,  and  a layer  of 
it,  sufficiently  thick  to  protect  the  parts  from 

1 Practical  Information  on  Erysipelas,  &c.  180'2. 

2 Remarks  on  Cutaneous  Diseases,  1822. 

3 Gazette  Med.  Annee  1832,  t.  iii. 

4 ( i u7.ee,  Archives  Generales  de  Med.  1833,  t.  i. 
2e  Serie. 

5 Op.  cit. 

e Journal  des  Connaissancee  Med.-Chirurg.  3e. 
Annee. 
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the  air  and  light,  two  powerful  excitants  of 
the  skin,  should  be  laid  over  the  entire  ery- 
sipelatous surface  and  a few  inches  of  the 
healthy  skin,  and  maintained  in  place  by  a 
compress  placed  over  it  with  two  or  three 
rounds  of  a roller.  This  dressing  should  be 
removed  every  twenty-four  hours ; however, 
in  light  cases  the  one  dressing  suffices  for  the 
cure.  Should  the  cotton  become  adherent 
he  directs  it  to  detached  by  the  application  of 
a warm  emollient  cataplasm. 

Kentish’s  liniment,  also  extolled  for  the 
cure  of  burns,  has  been  employed  by  Dr. 
Charles  Meigs  in  the  treatment  of  erysipelas. 
He  considers  it  superior  to  any  other  topic, 
particularly  in  the  erysipelas  of  infancy.  It 
is  composed  of  basilicon  and  a sufficient  quan- 
tity of  spirit  of  turpentine  to  form  a com- 
pound soft  enough  to  be  easily  spread  with 
the  finger  over  the  parts l. 

Having  now  passed  in  review  the  various 
topics  employed  in  the  cure  of  erysipelas,  we 
return  to  the  general  treatment,  reserving  for 
future  consideration  their  special  application 
to  each  form  and  variety  of  the  disease. 

In  the  simple  benign  form  the  most  simple 
means,  as  we  have  said,  are  sufficient,  and  the 
nimia  medicincE  diligentia,  however  specious, 
is  unavailable  to  any  purpose  but  that  of  ad- 
ministering to  the  patient’s  credulity.  Ab- 
stinence, repose,  equable  warmth,  diluting 
drinks,  cooling  evacuants,  sinapized  pedilu- 
via  if  the  head  be  the  seat  of  the  affection, 
should  solely  constitute  the  treatment.  If 
the  erysipelas  is  intense  an  extensive  blood- 
letting becomes  imperative  ; and,  although  it 
may  only  make  the  eruption  become  paler 
without  at  all  abridging  its  duration,  it  renders 
important  service  in  mitigating  the  severity 
of  the  symptoms  and  constitutional  disturb- 
ance. The  extent  of  depletion  must  of  course 
be  proportioned  to  the  age,  strength,  temper- 
ament and  idiosyncrasy  of  the  patient.  Be- 
tween robust  adolescence  and  enfeebled  old 
age  there  are,  as  Mr.  Lawrence  justly  re- 
marks, numerous  gradations,  requiring  corre- 
sponding modifications  of  treatment.  Some- 
times local  bleeding,  followed  up  by  the  ex- 
hibition of  saline  and  diaphoretic  medicines, 
will  be  sufficient 

1 Revue  Med.  1828.  t.  iv.  and  North  American 
Med.  and  Snrg.  Joum.  July  1828. 

2 Strong  arguments  are  adduced  by  Dr.  Williams 

to  prove  that  bleeding  is  “ often  highly  injurious  in 

the  treatment  of  erysipelas,  and  that  an  opposite  or 

tonic  plan  of  treatment  is  much  more  uniformly  suc- 

cessful,” Op.  cit.  p.  275.  Mr.  Lawrence  and  other 
strong  advocates  for  local  and  general  blood-letting  in 
erysipelas  acknowledge  that  it  is  a contagious  disease, 
and  that  its  laws  and  pathology  are  totally  different 
from  those  of  simple  phlegmon,  and  on  examination  of 
Mr.  Lawrence's  cases  and  those  of  Dupuytren  it  cer- 
tainly appears  that  their  practice  was  far  from  suc- 
cessful. “ Mr.  Lawrence,  to  strengthen  his  case,  has 
attempted  to  distinguish  between  the  different  forms 
of  erysipelas,  and  to  apply  a graduated  scale  of  anti- 
phlogistic treatment.  But  as  it  appears  from  what 
lias  been  stated  that  the  early  symptoms  of  erysipelas, 
whatever  form  the  disease  may  ultimately  assume,  arc 
essentially  the  same,  so  that  the  most  discriminating 
observer  cannot  predict  the  future  consequence,  it  will 


In  large  crowded  towns,  where  so  many 
eauses  tend  to  impair  vital  power, 

■ “ pericula  mille 

saevac  urbis” — 

and  when  the  constitution  is  often  vitiated  by 
habits  of  debauch  and  drunkenness,  depletion 
should  be  effected  with  a sparing  hand.  Wil- 
lan  1 and  Bateman  2 proscribed  it  together  in 
London,  and  Sir  Astley  Cooper  says,  that  the 
best  treatment  in  that  city  consists  in  giving 
calomel  to  restore  the  secretions  of  the  liver, 
and  then  allowing  a generous  diet  and  ad- 
ministering tonics  3.  It  is  to  be  feared  that 
the  precepts  of  so  eminent  an  authority  may 
lead  to  the  indiscriminate  use  of  a means, 
which  I should  apprehend  would  be  often  at- 
tended with  every  equivocal  safety.  The 
bold  antiphlogistic  practice  of  Mr.  Lawrence 
in  the  same  city  contrasts  strongly  with  this 
treatment,  and  is  I presume  considered  by 
this  accomplished  surgeon  to  be  attended  with 
not  less  felicitous  results.  In  Paris  blood- 
letting is  generally  considered  an  essential 
adjunct,  if  not  a principal  means  of  treatment. 
Dr.  Bouillaud  professes,  and  I can  vouch  for 
the  practical  justification  of  his  precepts,  that 
full  bleeding  repeated  at  short  intervals, 
“ couj)  sur  coup,”  as  he  terms  it,  is  sure  to  get 
the  mastery  of  the  disease  in  two  or  three 
days 4 * ; while  others  state  that  bleeding 
will  subdue  the  disease  in  a still  shorter  time 
provided  it  be  made  at  the  invasion  of  the 
access  in  the  cold  state  that  ushers  in  the 
febrile  exacerbation6. 

The  medical  constitution  has  been  some- 
times too  gratuitously  invoked  as  counter-in- 
dicating depletion.  In  1833,  when  it  vvas 
argued  at  the  Academy  of  Medicine  of 
Paris  that  the  then  prevailing  epidemic  re- 
quired the  exclusive  use  of  emetics,  Rayer 
cured  several  of  his  patients  at  La  Charite  by 
diluents  and  bleeding  6.  The  relation,  how- 
ever, between  atmospheric  constitution  and 
disease  should  not  be  entirely  rejected,  as 
has  been  put  beyond  dispute  by  the  im- 
mortal Sydenham.  Its  influence  in  erysipelas 
has  been  already  exposed.  In  the  epidemic 
mentioned  by  Bromfield,  the  antiphlogistic 
treatment  proved  generally  fatal,  while  bark 
and  cordials  were  alone  serviceable.  The 
therapeutical  modifications  arising  out  of  this 
influence  will  be  soon  more  fully  developed 

be  plain  tbat  the  application  of  this  rule  must  be  ab- 
solutely impossible.  For,  if  the  disease  is  ‘ to  be  cut 
short,’  ‘ to  be  prevented  from  spreading  beyond  its 
original  seat,’  the  skin  ; also,  ‘ that  bleeding  is  of  no 
use  after  the  cellular  tissue  is  once  inflamed,’  as 
the  disease  will  now  pursue  its  course  ‘ in  spite  of 
bleeding ;’  it  will  be  evident  that,  in  order  to  bleed 
in  the  right  caic,  we  must  bleed  in  all  cases  of  idio- 
pathic erysipelas,  and  perhaps,  to  the  same  extravagant 
amount  in  the  asthenic  as  in  the  sthenic  individual.” 
Op.  cit.  p.  281. — Ed. 

1 Pract.  Treatise  on  Cutaneous  Diseases. 

2 Pract.  Synop.  of  Cutaneous  Diseases. 

2 Lectures  on  Surgery,  3rd  edit.  1832. 

•*  Journal  Hebdomadaire,  1834. 
s Annuairc  Med.-Chirurg,  1827. 

6 Op.  cit. 
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in  treating;  of  the  various  forms  of  the  accom- 
panying fever. 

If  congestion  of  the  brain  or  a tendency 
thereto  manifest  itself,  blood-letting  should 
be  unhesitatingly  resorted  to,  and  promptly 
followed  by  the  use  of  the  various  derivations, 
such  as  active  and  efficient  purgatives  ad- 
ministered by  the  mouth  or  rectum,  and  sina- 
pized  poultices  applied  to  the  lower  extremi- 
ties. The  local  abstraction  of  blood  is  often 
in  these  cases  of  signal  service,  and  the  appli- 
cation of  leeches  or  cupping-glasses  round  the 
base  of  the  cranium,  is  often  as  beneficial 
as  it  is  rational.  But  we  should  never  forget, 
however,  in  effecting  depletion,  that  the  most 
violent  cerebral  disturbance  may  exist  without 
the  least  trace  of  inflammation  or  hyperaemia 
in  the  brain  or  its  membranes,  and  that  it  may 
even  exist,  as  is  shown  in  Dr.  Andral’s  “ Cli- 
nique Medicale,”  in  the  opposite  conditions 
of  those  parts. 

If  coma  should  take  place,  depletion  may 
still  be  necessary,  and  if  there  be  much  heat 
and  full  pulse,  general  and  local  bleeding,  or  this 
latter  alone,  according  to  the  circumstances  of 
the  case,  should  be  resorted  to,  at  the  same  time 
that  extensive  counter-irritation  should  be 
effected  on  the  external  and  internal  integu- 
mentary surfaces  by  efficient  cathartics,  sin- 
apisms and  blisters.  If  the  general  state 
should  countermand  the  abstraction  of  blood, 
the  lower  extremities  should  be  enveloped  in 
extensive  sinapisms,  and  a large  blister  applied 
at  the  same  time  along  the  nape  of  the  neck, 
the  former  to  produce  a more  prompt,  the 
latter  a more  permanent  action,  while  brisk 
enemata  and  a cathartic  electuary  should  be 
administered  till  the  bowels  are  freely  moved. 
The  laborious  and  erudite  author  of  the 
“ Dictionary  of  Practical  Medicine”  mentions 
having  in  several  cases  of  this  kind  made  use 
of  the  following  means  with  success  : a full 
dose  of  calomel  and  camphor  should  be  pre- 
scribed in  some  thick  substance,  and  placed 
on  the  back  of  the  tongue,  when  it  will  be 
gradually  swallowed  : two  or  three  hours  after- 
wards turpentine  with  an  equal  quantity  or  less 
of  castor  oil  and  a little  liquor  potassae  should 
be  exhibited  in  the  form  of  an  electuary,  and 
repeated  frequently  until  the  bowels  begin  to 
act,  when  its  operation  may  be  promoted  by 
enemata1. 

Phlyctaenas  should  be  early  and  carefully 
opened  to  give  issue  to  the  serum  without 
taking  off  the  epiderm.  The  ulcerous  form 
is  generally  obstinate  and  difficult  to  cure,  as 
it  depends  upon  constitutional  causes  not 
easy  to  appreciate.  Circumscribed  abscesses 
should  be  opened  early  as  well  to  avoid  dis- 
figuring cicatrices  as  to  prevent  their  exten- 
sion to  the  lamcllated  cellular  tissue,  and  the 
consecutive  formation  of  the  diffuse  form  of 
the  disease. 

If  the  erysipelatous  eruption  should  coin- 
cide with  the  suppression  of  a habitual  dis- 
charge, efforts  should  be  made  to  re-establish 


this  emunctory  without  at  all,  however,  neg- 
lecting the  treatment  of  the  erysipelatous  af- 
fection : thus  in  cases  of  haemorrhoidal  or 
menstrual  suppression,  general  bleeding  be- 
comes imperative  if  a state  of  plethora  and 
much  reaction  exist ; and  it  may  be  rendered 
derivative  by  opening  the  saphena  and  after- 
wards applying  leeches  to  the  loins,  labia 
pudendae,  or  inside  of  the  thighs,  and  followed 
up  by  the  use  of  warm  hip  baths  and  sina- 
pised  pediluvia.  The  action  of  these  means 
w’ill  be  advantageously  seconded  by  the  use 
of  resinous  purgatives,  commonly  decorated 
with  the  name  of  emmenagogues  : they  free  the 
haemorrhoidal  circulation  by  emptying  the 
rectum  and  removing  a mechanical  impediment 
to  its  course,  and  by  their  specific  action  on 
the  lower  intestine  they  produce  a fluxionary 
movement  towards  it  and  the  contiguous  parts. 
If  the  erysipelas  has  succeeded  to  the  sup- 
pression of  an  old  purulent  discharge,  the 
treatment  should  be  conducted  on  the  same 
principles,  combatting  accidental  plethora  by 
depletion,  and  derivating  to  the  seat  of  the 
suppuration  by  means  appropriate  to  recall 
the  discharge,  such  as  stimulant  poultices, 
blisters,  &c. 

Internal  complications  are  to  be  treated 
according  to  their  seat,  nature,  &c.,  as  under 
other  circumstances  and  without  reference  to 
the  erysipelas.  Thus,  pharyngitis  will  be 
treated  by  antiphlogistics  (leeches,  demulcent 
gargles,  &e.,)  or  by  detergents  and  tonics,  ac- 
cording to  the  nature  of  the  case  : in  the 
diphtheritic  form  stimulant  and  escharotic 
topics  should  be  early  employed,  in  quick 
succession  to,  or  conjointly  with,  depletion  if 
it  be  required,  and  frequent  insufflations  with 
powdered  alum,  or  strong  aluminous  gargles, 
or  still  better,  daubing  the  part  over  with 
hydrochloric  acid  or  a strong  solution  of  nitrate 
of  silver,  will  more  effectually  stop  the  pro- 
gress of  the  affection  than  any  soothing  topics. 
In  gastritis  the  treatment  will  be  of  course 
addressed  to  the  organ  affected,  and  leeches 
and  emollient  cataplasms  applied  to  the  epi- 
gastrium with  total  abstinence,  and  the  use  of 
mucilaginous  drinks  should  be  resorted  to.  In 
phlebitis,  one  of  the  most  grievous  affections 
that  can  beset  the  economy,  the  use  of  the 
lancet  and  leeches  may  be  required  in  the 
first  moments,  conjoined  with  compression  by 
means  of  a bandage,  and  the  application  of 
cold  resolutive  topics ; but  the  first  short 
period  over,  all  means  become  ineffectual  : 
the  use  of  tonics  and  analeptic  food  and  the 
administration  of  cordial  medicines  are  the 
means  that  reason  sanctions. 

The  varieties  of  erysipelas  referable  to  the 
general  symptoms  or  constitutional  disturb- 
ance are  to  be  treated  according  to  the  nature 
of  the  accompanying  fever,  in  the  presence  of 
which  the  eruption  often  becomes  but  of 
secondary  therapeutical  importance. 

Simple  erysipelatous  fever,  and  the  accepta- 
tion of  this  denomination  has  been  elsewhere 
defined,  may  be  considered  in  a therapeutical 
sense  as  a simple  or  eruptive  fever,  and  how- 
M 2 
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ever  gratuitous  maybe  the  hypothesis  that  con- 
siders the  erysipelas  as  a critical  effort  of  nature 
to  expel  a morbid  principle,  the  wisest  treat- 
ment consists  in  promoting  the  action  of  the 
skin  by  the  use  of  mild  diuretics,  and  moderating 
the  violence  of  the  symptoms  if  required. 
Thus  depletion  may  be  necessary,  but  in 
general  the  equable  warmth  of  the  bed.  warm 
diluting  drinks  (according  to  Broussais 1 the 
safest  and  surest  diaphoretic)  and  simple  cool- 
ing evacuants  will  be  alone  required. 

In  inflammatory  erysipelas  prompt  and  liberal 
depletion  becomes  imperatively  called  for,  in 
order  to  mitigate  the  violence  of  the  re- 
action, prevent  sympathetic  disturbance,  and 
counteract  the  tendency  that  the  local  inflam- 
mation has  in  this  form  of  the  disease  to  in- 
vade the  subcutaneous  tissues  : at  the  same 
time  the  other  various  antiphlogistic  means, 
total  abstinence  from  food,  refreshing  drinks, 
cooling  evacuants,  and  topical  applications  of 
the  same  nature,  should  be  made  conducive  to 
the  same  end.  If  the  violence  of  the  general 
or  local  reaction  persist,  bleeding  should  be 
repeated  again  and  again  in  the  twenty-four 
hours.  Employed  tardily  and  with  too  much 
reserve,  as  Rayer  justly  remarks,  it  neither 
prevents  the  ulterior  progress  of  the  inflam- 
mation, nor  the  supervention  of  sympathetic 
disturbance.  It  is  in  this  form  of  the  disease 
that  the  various  topical  refrigerants  may  be 
used  with  most  safety  and  advantage  to  the 
patient,  in  mitigating  the  acrid  heat  and  pain 
of  the  eruption. 

The  treatment  of  bilious  erysipelas  should  be 
principally  directed  against  the  derangement 
of  the  primae  vias.  Experience  has  shown  that 
all  topics  have  little  or  no  influence  on  the 
march  of  the  eruption,  and  with  respect  to 
repercussive  applications,  it  is  easy  to  con- 
ceive the  inconvenience,  without  at  all  com- 
prehending the  advantage  of  them.  The 
salutary  effects  of  emetics  are  here  often 
shown,  especially  in  that  assemblage  of  symp- 
toms described  under  the  denomination  em- 
barras  gastrique.  It  is  not  in  these  cases  un- 
usual to  see  the  eruption  fade  and  collapse, 
and  the  nausea,  lassitude,  and  distressing  ce- 
phalalgia disappear  a few  hours  after  the  ad- 
ministration of  an  emetic.  In  the  purely 
bilious  state  the  same  success  does  not  gene- 
rally attend  this  treatment,  and  considerable 
abuse  has  been  made  of  emetics,  not  only  by 
the  contemporary  practitioners  of  Stoll  and 
Desault,  but  by  those  of  modern  times,  as  has 
been  well  shown  by  the  illustrious  author  of 
the  “ Examen  des  Doctrines .”  It  often  requires 
great  clinical  discrimination  to  ascertain  the 
existence  of  subacute  gastric  or  duodenal  in- 
flammation, and  in  such  cases  it  is  easy  to  un- 
derstand how  injurious  the  exhibition  of  eme- 
tics and  cathartics  may  become.  In  cases  of 
doubt,  it  would  be  wise  to  have  their  admi- 
nistration preceded  by  the  application  of 
leeches  and  emollient  cataplasms  to  the  epi- 
gastrium. The  opinion  of  Lisfranc  respect- 

1  Leqons  Orales. 


ing  the  topical  application  of  blisters  should 
be  here  recorded  : he  says  that  in  erysipelas 
connected  with  gastric  or  intestinal  irritation 
they  are  dangerous,  but  that  they  succeed 
constantly  w'hen  the  erysipelas  is  exempt  from 
this  complication  h 

If  the  reaction  is  violent  and  the  local  in- 
flammation intense,  the  treatment  of  the  in- 
flammatory form  should  take  precedence  of 
all  others,  and  general,  local,  and  derivative 
depletion,  should  be  effected  on  the  principles 
already  laid  down.  The  application  of  leeches 
to  the  arms  in  cases  of  hepatic  congestion,  so 
rational  in  theory,  is  often  attended  with  the 
happiest  results.  It  should  be  borne  in  mind 
that  the  hepatic  venous  systems  are  unpro- 
vided with  valves,  and  consequently  haemosta- 
tic effects  are  easily  produced  in  them,  and 
freeing  the  mesaraic  circulation  directly  tends 
to  empty  and  unload  the  system  of  the  vena 
porta.  After  one  or  more  emissions  of  blood, 
and  when  the  violence  of  the  reaction  have 
subsided,  the  exhibition  of  an  emetic  and  mer- 
curial purges,  or  these  latter  alone,  will  safely 
lead  to  convalescence. 

In  this  form  of  erysipelas  the  patient  in- 
stinctively calls  for  cooling  acidulated  drinks  : 
they  should  not  be  withheld  from  him  unless 
countermanded  by  an  inflammatory  state  of  the 
stomach  and  intestines  : they  alone  with  absti- 
nence and  laxative  clysters  constitute  in  many 
cases  the  sole  treatment  of  wise  practitioners, 
and  Dr.  Ohomel  considers  them  more  useful 
in  many  cases  of  bilious  erysipelas  than  either 
emetics  or  bleeding.  If  the  erysipelas  can  be 
referred  to  the  ingestion  of  indigestible  food, 
or  the  existence  of  acescent  matter  in  the 
stomach,  emetics  become  imperative,  and  in 
this  latter  case  may  be  followed  up  by  an 
attenuated  solution  of  the  fixed  alkaline  car- 
bonates, as  directed  by  Sir  A.  Carlisle1.  In 
the  convalescence  of  bilious  erysipelas  purga- 
tives are  advantageously  associated  with  bitter 
and  tonic  infusions. 

Adynamic  or  asthenic  Erysipelas. — The  gan- 
grenous erysipelas  of  some  authors  sometimes 
presents  at  its  invasion  characters  of  inflam- 
matory reaction,  that  would  seem  to  invite 
the  free  use  of  the  lancet ; but  should  the 
fault  be  committed  of  responding  too  ener- 
getical!}7 to  this  first  appeal,  it  will  be  soon 
discovered  that  this  insidious  reaction  has 
given  way  to  a collapse  proportionate  to  the 
extent  of  depletion  effected,  and  the  evil  con- 
sequences of  which  it  may  be  difficult  to 
repair.  Consequently,  blood-letting  should 
be  effected  with  the  greatest  reserve,  and  tho 
reaction  must  be  unusually  intense  to  at  all 
warrant  its  use,  and  it  can  be  only  admissible 
at  the  onset  of  the  disease  : at  a late  period 
when  the  real  characters  of  the  affection  be- 
came pronounced,  the  abstraction  of  blood 
would  be  detrimental,  and  tonics  and  restora- 
tives are  the  only  means  that  offer  advantage. 
Vinous  drinks,  the  mineral  acids  combined 

1 Lancette  Franchise,  tome  iv.  no.  46. 

5 London  Med.  Gazette,  vol.  i. 
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with  tonic  infusions,  stomachic  aperients  to 
promote  the  intestinal  secretions,  while  hyper- 
catharsis should  be  carefully  avoided,  and  as 
early  as  possible  a light  analeptic  nourish- 
ment should  form  the  basis  of  the  general 
treatment. 

The  local  treatment  should  vary  according 
to  the  state  of  the  eruption,  and  in  a thera- 
peutical point  of  view,  three  periods  should 
be  established.  In  the  first,  that  of  active 
hypersemia,  stimulating  and  tonic  applications 
would  be  injurious  by  increasing  the  fluxion- 
ary movement,  and  thus  adding  the  effect  of 
distention  of  the  capillaries  to  that  of  their 
actual  weakness,  they  would  tend  to  arrest 
the  course  of  the  circulation  and  promote 
consecutive  gangrene  : mild  refrigerant  ano- 
dyne topics  should  be  alone  employed  in  this 
stage  to  moderate  the  inflammatory  fluxions  ; 
but  care  should  be  taken  not  to  prolong  their 
use  beyond  this  period.  In  the  second  stage, 
that  of  passive  hypersemia  and  local  asphyxia, 
the  limit  between  life  and  death,  these  means 
would  but  tend  to  extinguish  the  little  life 
that  yet  remains  ; all  our  efforts  should  tend 
to  revive  the  drooping  vitality,  and  obstructed 
circulation  ; and  stimulant  applications,  warm 
teribinthinated  or  spirituous  fomentations  ap- 
plied so  as  to  prevent  evaporation  and  con- 
sequent refrigeration,  will  best  fulfil  this  in- 
dication. Blisters  have  been  seen  to  produce 
gangrene  in  this  form  of  the  disease  ’.  In 
the  last  stage,  that  of  sphacelation,  tonic, 
antiseptic  and  detergent  topics  should  be  re- 
sorted to  : chloride  lotions  and  unguents, 
carrot  poultices  with  powdered  charcoal, 
powdered  bark  and  lemon  juice  poultices, 
and  creosote  applications,  will  limit  the  gan- 
grene and  correct  septic  products,  while 
warm  yeast  cataplasms,  resinous  terebinthi- 
nated  unguents,  balsamic  epithems,  and  es- 
charotics,  will  quicken  the  process  of  elimina- 
tion and  promote  reparation. 

Analogous  internal  means  should  concur  to 
the  same  end  : efficient  tonics,  bark1  2,  am- 
monia and  wine,  should  be  administered  freely, 
but  with  discernment,  and  due  regard  to  the 
susceptibility  of  the  stomach  and  intestinal 
canal  ; and  diluted  chloride  drinks,  campho- 
rated cordials  and  opiates,  should  be  associated 
with  these  means,  and  with  the  use  of  analeptic 
food  of  the  easiest  assimilation  and  apportioned 
to  the  powers  of  the  stomach. 

Ataxic  Erysipelas,  like  the  preceding  form, 
is  always  connected  with  serious  constitutional 
disturbance,  claiming  all  the  surgeon’s  care. 
The  local  treatment  is  nearly  negative  : the 
great  tendency  to  metastasis  should  be  vigi- 
iently  guarded  against,  and  whatever  may  tend 
to  promote  it  should  be  sedulously  avoided. 

1 Patissier,  Op.  cit. 

3 The  sulphate  of  quinine  has  been  latterly  made  to 
supersede,  unjustly,  all  other  preparations  of  bark  : the 

decoction  and  vinous  maceration  of  hark,  the  watery 
and  resinous  extracts  of  this  substance  contain,  some 
virtues,  which  the  alkali  of  this  vegetable  and  its 

salts,  that  contain  more  exclusively  the  antipcriodic 
principle  of  the  bark,  do  not  possess. 


With  respect  to  the  eruption,  if  its  march  be 
regular,  we  simply  maintain  an  equable  tem- 
perature of  the  part  by  the  application  of 
carded  cotton  ; produce  a sufficient  degree  of 
excitation  in  it  by  means  of  warm  spirituous 
fomentations,  if  it  should  prematurely  fade ; and 
promptly  recall  it  to  its  primitive  seat  by  blis- 
ters, if  metastasis  should  supervene. 

The  general  treatment  consists  in  control- 
ling the  ataxic  or  inordinate  nervous  state 
by  the  administration  of  antispasmodics  and 
sedatives,  and  particularly  by  the  prolonged 
use  of  the  tepid  bath,  as  recommended  by 
Dr.  Chomel  *.  Dr.  Velpeau  found  great 
benefit  in  these  cases  from  the  use  of  pills 
composed  of  one  grain  of  camphor,  four  of 
nitre,  and  three  eighths  of  a grain  of  opium,  to 
be  taken  every  two  hours 2.  Strom  has 
published  four  cases  of  erysipelas  of  the  face 
accompanied  with  very  grievous  symptoms,  in 
which  the  internal  administration  of  balm 
mixed  with  beer  was  promptly  followed  by 
the  most  salutary  results3.  Drastic  purges 
should  be  avoided  : they  would  but  debilitate 
the  patient,  and  tend  to  recal  the  fluxionary 
movement  to  the  interior,  and  promote  me- 
tastasis. When  this  grievous  occurrence  takes 
place  it  should  be  promptly  combatted  on  the 
principles  elsewhere  laid  down.  Venesection 
however  should  be  practised  with  great  cir- 
cumspection, as  large  depletion  would  inevit- 
ably precipitate  the  patient  into  disastrous 
collapse. 

The  cedematous  form  of  erysipelas  is  rarely 
accompanied  with  constitutional  excitement 
sufficient  to  justify  depletion.  It  is  particu- 
larly in  this  variety  that  tonic  astringent 
topics,  mercurial  inunctions,  and  uniform  com- 
pression are  usefully  employed  in  conjunction 
writh  the  internal  use  of  diuretics,  mild  evacu- 
ants,  and  tonics.  There  is,  howrever,  an  active 
form  of  oedema  which  Dr.  Bretonneau  calls 
“ plethoric  cellular  dropsy,”  in  which  com- 
pression would  be  dangerous 4 and  a pure  an- 
tiphlogistic treatment  is  required. 

The  local  application  of  leeches,  blisters, 
and  punctures  is  inadmissible  in  oedematous 
erysipelas,  especially  of  the  lower  extremities, 
and  when  preceded  by  longstanding  anasarca  : 
gangrene  too  frequently  follow's  the  applica- 
tion of  these  means  not  to  entirely  proscribe 
their  use  under  circumstances  of  this  kind. 

Phlegmonous  Erysipelas  presents  various  in- 
dications of  treatment  according  to  the  stage 
of  the  disease,  and  it  is  consequently  of  the 
utmost  importance  to  justly  appreciate  and 
distinguish  its  different  grades. 

In  the  first  grade  the  indication  is  to  effect 
the  resolution  of  the  inflammation,  and  thus 
prevent  suppuration.  The  various  general 
means,  rest,  the  horizontal  or  even  elevated 
position  of  the  limb,  diet,  emetics,  purgatives, 
&c.,  as  recommended  in  the  treatment  of  the 

1 Op.  cit. 

3 Lancette  Francaise,  tome  v.  no.  27.  1831, 

3 Acta  Nova  Rcgiae  Societ.  Med.  Havniensis,  vol.  i. 
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preceding  varieties,  find  here  their  useful  ap- 
plication, and  should  be  appropriated  to  the 
same  conditions  that  had  directed  their  choice 
in  those  varieties.  But  these  means  contri- 
bute less  to  fulfil  the  immediate  indications  of 
phlegmonous  erysipelas,  than  to  combat  the 
morbid  constitutional  conditions  that  may  ac- 
company aliment  and  aggravate  the  local 
affection. 

Depletion  is  the  first  means  to  be  resorted 
to,  and  venesection  should  be  first  and  largely 
effected,  and  promptly  followed  by  the  appli- 
cation to  the  centre  of  the  erysipelas  of  thirty, 
forty  or  fifty  leeches  according  to  the  strength 
age,  &c.,  of  the  patient,  and  to  the  violence 
and  extent  of  the  disease.  General  depletion 
should  always  precede  the  local  abstraction  of 
blood,  for  otherwise  the  application  of  leeches, 
as  Dupuytrcn  remarks,  would  but  determine 
the  flow  of  blood  to  the  parts  and  increase 
the  fluxion.  If  the  violence  of  the  symptoms 
persist,  bleeding  and  leeches  should  be  again 
resorted  to  and  even  repeated  according  to 
the  case  : full  depletion,  effected  at  the  onset 
of  the  disease,  often  succeeds  in  crushing  the 
incipient  phlegmon,  but  its  chances  of  success 
diminish  in  proportion  to  the  length  of  time 
the  disease  has  existed.  Consequently  it 
should  only  be  employed  largely  at  the  onset 
of  the  disease : at  a later  period  it  should  be 
effected  with  circumspection,  and  we  should 
mostly  confine  ourselves,  to  local  bleeding,  as 
in  case  of  failure  the  general  debility  that 
would  ensue  would  materially  aggravate  the 
ulterior  stages  of  the  disease.  The  effect  of 
depletion  will  be  powerfully  seconded  by  the 
use  of  the  tepid  bath,  too  much  neglected  in 
English  practice  : it  should  be,  if  possible,  of 
an  hour’s  duration,  and  repeated  each  day. 

Various  topics  have  been  employed  con- 
jointly with  the  above  means,  but  few  have 
obtained  any  credit  ; even  mercurial  inunc- 
tions, the  use  of  which  is  certainly  sanctioned 
by  numerous  successes,  as  a general  prac- 
tice has  not  inspired  confidence.  Blisters 
applied  on  the  centre  of  the  erysipelas  were 
long  used  and  extolled  by  Dupuytren,  but  a 
more  extensive  experience  taught  him  to  con- 
fine their  use  more  exclusively  to  the  simple 
forms  of  the  disease.  “ If  the  symptoms,”  he 
says,  “ persist  and  increase,  we  dare  not  recom- 
mend their  use  : sometimes  they  determine  a 
happy  resolution,  but  at  other  times  eschars 
have  been  the  evidentresult  of  them  Emol- 
lient topics  are  of  more  general  use,  but  hot 
cataplasms  are  injurious  in  concentrating  the 
heat  and  increasing  the  local  fluxion  : to  be 
used  with  advantage  their  heat  should  not 
exceed  the  temperature  of  the  skin.  With 
respect  to  incisions  at  this  period  of  the  dis- 
ease, Dupuytren  says,  “they  sometimes  dimi- 
nish the  inflammation  and  consequent  suppu- 
ration, but  they  often  also  increase  them  . we 
should  still,  then,  persist  at  this  period  in  the 
application  of  leeches  and  refrigerants  2.”  If 
the  puncturing  method  of  Dr.  Dobson  suc- 


ceed in  this  form  of  the  disease  as  well  as  it 
appears  to  have  done  in  simple  erysipelas,  it 
ought  to  find  its  application  here  ; but  it  is  to 
be  feared  that  the  local  abstraction  of  blood 
would  be  too  inconsiderable  to  produce  any 
sensible  and  permanent  impression  upon  the 
march  of  the  disease.  It  is  in  this  stage  of 
the  affection  that  compression  has  been  found 
to  be  eminently  serviceable,  and  so  advan- 
tageous have  been  the  results  that  I have 
often  seen  Velpeau  obtain  from  it,  that  I am 
at  a loss  to  comprehend  the  discredit  in  which 
many  still  continue  to  hold  it  : they  certainly 
justify  the  opinion,  that  this  surgeon  enter- 
tains, that  the  want  of  success  attendant  upon 
its  use  in  other  hands  results  from  its  having 
been  badly  applied.  If  not  resorted  to,  cold 
topics  will  best  fulfil  the  present  indication  of 
treatment,  or  camphor  applied  as  directed  by 
Malgaigne  is  amongst  the  means  most  deserv- 
ing of  confidence. 

To  resume,  compression  associated  with 
large  general  depletion,  repeated  according  to 
the  urgency  of  the  general  and  local  sym- 
ptoms, or  this  latter,  with  large  applications 
of  leeches,  which  may  be  repeated  when  vene- 
section is  no  longer  admissible,  conjointly 
with  tepid  baths  and  sedative  and  refrigerant 
topics,  are  the  means  mostly  to  be  relied  upon 
in  this  stage  of  the  disease  ; but  their  use 
does  not  dispense  with  the  administration  of 
internal  remedies,  emetics,  purgatives,  dia- 
phoretics, &c.  as  may  be  required. 

In  the  second  or  puogenic  grade,  the  spe- 
cial indication  is  to  relieve  strangulation,  give 
free  vent  to  the  evacuation  of  pus,  and  limit 
its  diffusion,  the  only  means  of  accomplishing 
which  are  incisions.  The  few  cases  of  suc- 
cess1 obtained  by  the  partizans  of  compres- 
sion at  the  commencement  of  this  stage  of  the 
disease,  while  yet  the  pus  is  disseminated, 
should  not  induce  us  to  trifle  with  precious 
time  by  postponing  incisions,  especially  when 
the  disease  is  seated  on  the  lower  extremities, 
where,  according  to  Dupuytren,  it  constantly 
terminates  in  suppuration  2. 

In  France  numerous  incisions,  multiplied 
according  to  the  extent  of  the  erysipelas, 
are  preferred  to  a single  incision  extending 
along  the  whole  length  of  the  inflamed  part, 
as  practised  by  Mr.  Lawrence.  The  principal 
object  is  to  afford  an  easy  outlet  to  morbid 
products  and  thus  limit  the  diffusion  of  pus  ; 
and  the  judgment  of  the  practitioner  should 
guide  him  both  as  to  the  number  and  extent 
of  incisions  necessary  to  fully  accomplish  this 
purpose  ; and  the  consideration  of  the  com- 
paratively negative  results,  as  far  as  has  been 
yet  shown,  exposing  a larger  inflamed  surface 
to  the  contact  of  the  air,  producing  larger 
wounds,  and  thus  prolonging  the  exhaustion 
of  cicatrization,  and  incurring  greater  danger 
of  haemorrhage,  is  not  to  be  overlooked  in  de- 
termining our  choice.  “ I do  loudly  protest,” 

1 Le  Guen  Kerneison,  Journ.  dcs  Connais.  Med.- 
Cliirurg.  3c  annec.  Juillct  1835,  and  Velpeau,  Lan- 
retie  Fran<^aise,  t.  ii.  no.  !)2. 

2 Op.  cit. 


Dupuytren,  Op.  cit. 


2 Ibid. 
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writes  Mr.  Copland  Hutchisson,  “ against  the 
practice  of  making  the  incisions  of  such  length 
as  recommended  by  Mr.  Lawrence,  both  as 
unnecessary  and  not  so  likely  to  stop  the  pro- 
gress of  the  disease  where  it  is  spread  over  a 
wide  surface,  as  several  small  incisions  made 
upon  different  parts  where  the  disease  is  most 
active  “ In  elderly  persons,”  says  Dr.  Mac 
Dowel,  “ or  in  those  of  a weak  irritable  habit, 
we  must  be  guarded  as  to  the  extent  of  inci- 
sion ; it  should  be  limited  as  much  as  possi- 
ble. I have  seen  cases  where  ulceration  of  a 
spreading  character  had  attacked  the  edges  of 
the  wound,  and  rapidly  produced  a large  and 
highly  irritable  ulcer 2.” 

The  incisions  should  penetrate  into  the  la- 
mellated  cellular  tissue  and  should  be  lineal  on 
the  skin,  and  if  on  the  extremities,  in  the  direc- 
tion of  the  long  axis  of  the  limb  ; but  if  the 
diffusion  of  pus  has  become  subaponeurotic 
the  incision  of  this  expansion  should  be  cru- 
cial. In  making  these  incisions  care  should 
be  taken  to  avoid  those  parts,  such  as  large 
vessels  and  nerves,  the  lesion  of  which  would 
be  attended  with  grievous  consequences. 
Haemorrhage  might  plunge  the  patient  into 
a state  of  irretrievable  collapse,  and  when 
considerable  it  should  be  promptly  stopped  ; 
if  venous,  by  the  raised  position  of  the  limb, 
astringent  topics  and  compression  ; and  if  arte- 
rial, by  torsion  or  ligature. 

After  the  incisions  are  made  the  entire  sur- 
face should  be  covered  over  with  warm  emol- 
lient fomentations  to  promote  the  disgorging  of 
the  parts  ; or  with  refrigerant  sedative  topics 
to  allay  irritation  and  repress  haemorrhage,  as 
may  be  deemed  advisable.  Excess  of  inflam- 
mation may  again  require  the  application  of 
leeches  and  soothing  tepid  poultices,  but  in 
general  blood-letting  will  now  but  aggravate 
the  condition  of  the  patient.  At  each  dress- 
ing the  pus  should  be  carefully  pressed  out, 
and  wherever  it  may  accumulate  or  tend  to 
sojourn,  new  incisions  should  give  issue  to  it, 
and  subsequently  gentle  graduated  compres- 
sion may  be  made  to  prevent  this  recurrence 
and  favour  the  agglutination  of  the  detached 
cuticle. 

In  the  third  grade,  the  indication  is  to  limit 
sphacelation,  quicken  the  elimination  of  sloughs 
and  promote  the  process  of  reparation.  This 
indication  is  accomplished  by  the  various 
means  already  exposed  in  the  treatment  of 
adynamic  erysipelas,  modified  with  minute 
regard  to  the  circumstances  of  the  case,  at 
one  time  soothing,  the  next  moment  stimu- 
lating ; now  applying  emollient  cataplasms, 
then  detergent  unguents  ; with  one  hand  re- 
pressing exuberant  granulation,  with  the  other 
quickening  the  elimination  of  gangrenous  pro- 
ducts ; one  day  allaying  the  general  inordinate 
action,  the  next  invigorating  the  sinking 
vitality. 

Dr.  Morand  has  published  some  observa- 
tions proving  the  good  effect  of  tonic  spirituous 
injections,  made  under  the  detached  skin  and 

1 Op.  cit.  2 Op.  cit. 


into  the  fistulous  passages,  in  arresting  the 
progress  of  the  gangrene,  expediting  the  eli- 
mination of  sloughs  and  allaying  the  pain  *. 
The  injections  consisted  of  warm  wine,  or 
aromatic  wine  alone  or  mixed  with  equal  parts 
of  brandy  : the  results  obtained  by  their  use 
was  such  as  to  encourage  the  trial  of  them, 
and  they  may  in  some  instances  become  an 
advantageous  substitute  for  chloride  injec- 
tions. 

Graduated  compression  should  never  be 
omitted  in  this  period  of  the  disease,  in  order 
to  promote  the  agglutination  of  the  detached 
skin,  and  the  adhesive  plaster  slips  particularly 
lauded  by  Professor  Roux 2 will  find  here 
their  application. 

Forcible  tractions  should  be  avoided  in  de- 
taching the  sloughs,  and  the  cellular  shreds 
that  sometimes  unite  portions  of  skin  to  the 
subjacent  parts  should  be  carefully  respected  : 
formed  of  vessels  and  nerves,  the  vehicles  of 
life  and  nourishment  to  the  skin,  their  rupture 
would  entail  its  mortification,  and  would  also 
be  attended  with  pain  and  some  effusion  of 
blood. 

In  supporting  the  strength  of  the  patient 
great  care  should  be  taken  not  to  overload 
the  stomach  : the  least  excess  frequently  brings 
on  diarrhea  difficult  to  control,  and  sometimes 
precipitating  the  patient’s  ruin.  Care  should 
be  also  taken  to  avoid  exposure  to  cold  humid 
air.  In  the  numerous  autopsies  made  by 
Dupuytren  of  persons  that  died  with  phlegm- 
onous erysipelas,  he  found  that  the  phlegmon 
itself  was  less  the  cause  of  death  than  some 
internal  inflammation  contracted  by  impru- 
dence of  this  sort. 

If  the  extremities  be  the  seat  of  the  affec- 
tion, their  immobility  should  be  strictly  en- 
forced during  the  whole  course  of  the  dis- 
ease ; their  motion  mi^ht  determine  a return 
of  the  erysipelas,  and  it  need  not  be  shown 
with  how  much  greater  danger  to  the  patient. 
“ Even  when  the  cicatrix  is  completely  formed,” 
says  Dupuytren,  “ the  motion  ought  still  to  be 
very  moderate.  Large  and  extensive  cica- 
trices are  very  liable  to  tear,  and  their  rupture 
is  determined  rather  singularly ; a small 
phlycten  appears,  soon  bursts  and  leaves  un- 
derneath a greyish  surface  resembling  in 
colour  a syphilitic  ulceration.  This  ulcera- 
tion extends  so  rapidly  that  in  twenty-four 
hours,  more  or  less,  the  whole  cicatrix  is  de- 
stroyed. It  is  true  that  it  is  renewed  with 
much  less  difficulty,  and  this  accident  is  not 
always  to  the  patient’s  disadvantage  ; for  the 
primitive  cicatrix  is  generally  weak  and  easily 
torn,  and  these  qualities  diminish  each  time 
that  the  cicatrix  is  reproduced,  and  it  some- 
times does  not  acquire  sufficient  strength  till 
it  has  been  torn  and  reproduced  several  times. 
It  is  then  only  that  the  patient  may  be  con- 
sidered out  of  danger  and  that  a relapse  is  no 
more  to  be  apprehended 3.” 

1 Journ.  dcs  Connais.  Med.-Chirurg,  3c  annec, 
Juin,  1836. 

a Lnncettc  Franchise,  tome  n.  no.  8o. 

3 Op.  cit.  Dr.  Williams,  who  lias  so  successfully  inves- 
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In  Traumatic  Erysipelas  the  special  indica- 
tions of  treatment  arise  out  of  the  state  of 
the  wound,  and  are  accomplished  by  incisions 
to  relieve  strangulation  and  give  issue  to 
purulent  collections,  by  extracting  splinters 
and  removing  all  other  causes  of  irritation, 
and  by  light  appropriate  dressings.  General 
means  should  be  concurrently  employed  on 
the  principles  already  laid  down,  and  with 
due  regard  to  the  various  conditions  that 
should  at  all  times  regulate  their  use.  I have 
seen  Dupuytren  use  blisters  with  decided  ad- 
vantage in  simple  traumatic  erysipelas  of  the 
head,  being  in  twenty-four  hours  followed  by 
a sensible  improvement  of  the  general  state, 
disappearance  ot  the  eruption,  healthy  appear- 
ance of  the  wound,  and  return  of  a good  sup- 
puration, which  had  been  temporarily  sup- 
pressed or  vitiated.  I have  elsewhere  ex- 
posed the  theory  of  Dr.  Blandin  respecting 
traumatic  erysipelas,  upon  which  he  grounds 
an  advantageous  and  consistent  method  of 
treatment.  He  directs  applications  of  leeches 
to  be  made,  and  repeated  at  very  short  inter- 
vals, on  the  lymphatic  ganglions  appertaining 
to  the  region  upon  which  the  erysipelas  has 
occurred,  and  by  this  means  he  states  that  he 
has  not  lost  a patient  the  last  two  years  *. 
But  it  is  essential  to  observe  that  the  success, 
according  to  this  distinguished  surgeon,  de- 
pends upon  controlling  the  inflammation  before 
it  has  got  beyond  those  ganglions,  for  it  is 
not  possible  to  act  directly  upon  those  of 
the  viscera.  In  erysipelas  of  the  extremities 
the  application  of  these  precepts  is  easy,  as 
the  ganglionary  system  of  those  parts  is  sim- 
ple and  concentrated,  but  in  erysipelas  of  the 

ligated  the  subject  of  Erysipelas,  adopts  “ a tonic  mode 
of  treatment  as  the  great  rule  in  idiopathic  erysipelas. 
But  I have  for  some  years  abandoned  the  use  of  bark, 
for  I observed  when  the  patient  was  treated  by  bark, 
lie  did  not  become  convalescent  till  his  tongue  had 
become  brown,  and  consequently,  not  until  he  had 
sunk  into  a completely  typhoid  state,  that  lowest  point 
of  depression  consistent  with  life,  and  at  which  the 
poison  cither  ceases  to  be  generated,  or  else  the  system 
is  no  longer  sensible  to  its  further  action.  At  this 
point,  however,  but  not  before,  the  bark  appeared  to 
me  to  take  up  the  disease ; and  the  patient,  in  a very 
large  majority  of  cases,  recovered.”  . . . . “ I have, 
therefore,  after  a considerable  number  of  experiments, 
been  led  to  the  conviction  that  a treatment  by  wine  is 
superior  to  that  of  bark,  or  to  any  modification  of  that 
treatment.  The  mode,  then,  in  which  1 am  in  the 
habit  of  treating  idiopathic  erysipelas,  whatever  may 
be  the  part  affected,  or  with  whatever  symptoms  it 
may  be  accompanied,  is  as  follows  : the  patient  is  put 
on  a milk  diet,  the  bowels  gently  opened,  and  from 
four  to  six  ounces  of  port  wine,  together  with  sago, 
allowed  daily.  This  mode  of  treatment  it  is  seldom 
necessary  to  vary  throughout  the  whole  course  of  the 
disease  ; for  the  delirium,  if  present,  is  generally 
tranquillized  ; if  absent,  prevented  ; the  tongue  more 
rarely  becomes  brown,  or  only  continues  so  for  a few 
hours;  while  the  local  disease  seldom  passes  into  sup- 
puration or  gangrene.  In  a word,  all  the  symptoms 
are  mitigated,  and  the  course  of  the  disease  shortened. 
I have  pursued  this  system  for  several  years,  and  I 
hardly  remember  a case  in  which  it  has  not  been  suc- 
cessful.” Op.  cit.  pp.  283,  284.  The  whole  of  Dr. 
Williams’  essay  on  Erysipelas  in  his  Elements  of  Me- 
dicine is  w'ell  worthy  of  attentive  perusal. — Ed. 

1 Op.  cit. 


trunk  they  are  not  so  easily  reducible-  to 
practice,  the  ganglionary  system  of  the  body 
being  disseminated,  ganglionitis  may  simulta- 
neously invade  the  inguinal  axillary  and  in- 
tercostal ganglions,  and  thus  render  their  ap- 
plication of  considerable  difficulty. 

Any  specialty  of  treatment  that  erysipelas 
of  the  head  claims,  arises  out  of  its  proximity 
to  the  brain  and  its  appendages,  and  the  con- 
sequent  danger  of  inflammation  to  those  organs. 
In  these  cases  vigorous  antiphlogistic  means 
are  required,  and  bleeding,  local  and  general, 
should  be  made  to  succeed  each  other  till  the 
violence  of  the  cerebral  symptoms  has  given 
way.  In  erysipelas  of  the  face,  Dance  found 
no  means  so  effectual  as  the  application  of 
leeches  to  the  lower  jaw.  In  a word,  the  gene- 
ral treatment  should  be  modified  according  to 
the  nature  and  extent  of  the  general  disturb- 
ance, as  has  been  fully  detailed  in  the  treat- 
ment of  the  preceding  varieties,  the  simple 
circumstance  of  situation  enjoining  but  more 
vigilance  and  activity. 

In  cases  of  retrocession  the  most  prompt 
and  decisive  measures  should  be  adopted ; 
we  cannot  too  much  adndre  and  imitate 
the  promptitude  and  energy  with  which 
Sydenham  acted  on  an  occasion  of  this  kind. 
The  short  account  he  gives  of  the  case  will 
convey  more  instruction  than  pages  often 
teach.  “ A gentleman  who  by  exposure  to 
cold  air  suddenly  struck  in  the  erysipelas  of 
his  face,  and  had  all  the  symptoms  of  an  in- 
flamed brain,  and  was  in  the  most  imminent 
danger,  appeared  to  be  snatched  from  death 
by  bleeding  him  in  the  jugular  vein,  and  be- 
sides that  applying  two  large  blisters  to  both 
sides  of  his  neck,  bleeding  him  in  the  arm,  and 
giving  him  a strong  purge  ; all  of  which  was 
done  in  the  space  of  half  an  hour.”  In  ery- 
sipelas of  the  head,  sinapisms  applied  to  the 
lower  extremities,  or  derivative  pediluvia, 
should  always  constitute  a part  of  the  treat- 
ment. Tissot  saw  an  erysipelas  which  covered 
the  nose  and  eyes,  drawn  in  the  space  of  a 
few  hours  to  the  legs  by  the  application  of 
sinapisms  to  the  feet. 

Phlegmonous  erysipelas  of  the  scalp  re- 
quires at  the  onset  of  the  disease  energetic 
antiphlogistic  means  ; but  tardily  employed, 
large  depletion  will  but  aggravate  its  ulterior 
stages.  The  seat  of  purulent  diffusion  being 
here  subaponeurotic,  early  crucial  incisions, 
comprising  the  integuments  and  occipito- 
frontal aponeuroses,  are  required,  their  num- 
ber, extent,  and  seat  of  election,  being  deter- 
mined on  the  principles  already  fully  laid 
down.  If  denuded  bones,  instead  of  covering 
over  with  healthy  granulations,  present  a red 
darkish  appearance,  necrosis  has  set  in,  and 
then  the  edges  of  the  corresponding  wound 
should  be  kept  open  till  the  exfoliation  is  ef- 
fected. Necrosis  is  generally  confined  to  the 
external  table,  and  this  is  the  presumable 
state  of  the  case  if  no  unusual  accidents  arise 
in  the  course  of  the  disease  ; but  if  shiver- 
ings,  with  nausea  or  vomitings,  and  accom- 
panied with  insomnia,  heaviness  of  the  head, 
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and  fever  ensue,  it  is  almost  certain  that  the 
two  tables  are  affected,  and  that  purulent 
effusion  has  taken  place  between  the  internal 
table  and  the  dura  mater.  In  such  cases  the 
only  alternative  is  the  application  of  the  trepan, 
which  in  the  hands  of  Dupuytren  not  only 
verified  the  accuracy  of  the  diagnosis,  but 
procured  the  recovery  of  the  patients.  When 
phlegmonous  erysipelas  attacks  the  eyelids, 
early  transverse  incisions  will  save  the  loss  of 
integument,  and  prevent  consecutive  ectro- 
pium  and  purulent  diffusion  into  the  orbit. 
The  danger  of  subsequent  deformity  should 
render  us  reserved  in  making  incisions  on  the 
face  unless  unequivocally  indicated. 

Erysipelas  of  the  trunk  or  extremities  pre- 
sents few  special  curative  indications.  The 
chief  point  is  to  avoid  adhesions  of  the  labia 
pudendi. 

Erratic  Erysipelas  may  invest  any  of  the 
forms  of  fever  attendant  upon  the  vague  or 
stationary  kind,  and  should  be  treated  accord- 
ingly. Observation  having  shown  that  this 
form  of  erysipelas  is  often  connected  with  a 
rhehmatic  and  gouty  diathesis,  the  use  of  col- 
chicum  preparations  has  been  suggested,  and 
Mr.  Bullock  has  employed  them  with  advan- 
tage in  this  as  well  as  other  forms  of  the  dis- 
ease '.  I had  a case  of  this  nature  affecting  both 
lower  extremities,  and  irradiating  distinctly 
from  the  ankles  and  knees,  which  had  resisted 
for  several  days  the  use  of  other  means,  but 
gave  way  rapidly  to  the  administration  of  the 
vinegar  of  colchicum  associated  with  mag- 
nesia, Epsom  salts,  and  senna. 

Should  erysipelas  assume  a true  intermittent 
character,  or  coincide  with  intermittent  fever 
or  neuralgia,  the  sulphate  of  quinine,  con- 
taining almost  all  the  antiperiodic  principle 
of  the  bark,  should  be  had  recourse  to.  If 
however  the  attacks  of  the  erysipelas  should 
coincide  with  the  exacerbations  of  gastritis, 
as  has  been  seen,  it  need  hardly  be  men- 
tioned that  this  means  would  become  inju- 
rious. 

In  Infantile  Erysipelas  all  means,  rational 
and  irrational,  have  been  generally  found  in- 
effectual, and  favourable  terminations  are  more 
referable  to  spontaneous  and  uncomputed 
results  than  attributable  to  the  treatment  em- 
ployed. The  little  patient  should  be  promptly 
removed  from  the  influence  of  the  causes, 
(impure  air,  bad  nourishment,  irritations  of 
the  funis,  &c.)  that  may  have  contributed  to 
the  development  of  the  disease,  and  it  should 
be  restricted  to  a less  frequent  use  of  the 
breast  of  a healthy  nurse,  and  in  the  intervals 
any  light  emollient  infusion  should  be  given 
as  drink.  The  intestinal  secretions  should  be 
regulated  by  the  mildest  means,  never  forget- 
ting that  peritonitis  is  a constant  complica- 
tion of  the  grievous  forms  of  this  disease.  At 
the  same  time  a blister  should  be  applied  on 
the  seat  of  the  affection,  and  after  two  hours 
should  be  removed  and  replaced  by  a warm 

1 Gazette  Med.  1834,  and  London  Med.  Quarterly 

Review,  vol.  ii. 


emollient  cataplasm,  and  thus  the  eruption 
should  be  pursued  whatever  seat  it  may  oc- 
cupy. Dr.  Guersent,  whose  opinion  on  this 
matter  is  entitled  to  the  highest  considera- 
tion, has  assured  me  that  those  are  the  means 
internal  and  external  that  he  has  found  to 
be  most  useful.  Doctor  Du  vers  recommends 
a thin  paper  to  be  interposed  between  the 
skin  and  the  blister,  which  should  be  left  on 
some  hours,  and  followed  by  the  application 
of  warm  bread  poultices  ; but  he  considers 
mercurial  inunctions  to  be  a more  effectual 
remedy  ',  and  Dr.  Schott,  he  says,  has  found  a 
solution  of  a grain  of  corrosive  sublimate  in 
an  ounce  of  distilled  water  to  be  equally 
beneficial.  Dr.  Charles  Meigs  has  published 
several  cases  of  cure  by  applications  of  Ken- 
tish’s liniment  repeated  several  times  a day 1  2. 
Osterleben  effected  a solitary  cure  in  six  cases 
by  the  combined  use  of  the  gummous  mercury 
of  Plenk  and  sulphate  of  quinine  taken  inter- 
nally, and  of  daily  tepid  baths  followed  by 
mercurial  frictions  3.  When  gangrene  takes 
place,  the  means  recommended  for  the  ady- 
namic form  of  erysipelas  must  be  resorted  to, 
with  the  modifications  necessitated  by  the 
tender  age  and  strength  of  the  patient.  Dr. 
Baron,  whose  opinion  has  been  matured  by 
long  experience,  says  that  “ blood-letting, 
emollient  fomentations,  resolutions,  baths, 
mercurial  inunctions,  blisters,  compression,  all 
appeared  to  him  to  be  without  efficacy,  and  if, 
in  exceptional  cases,  the  termination  turned 
out  favourably,  it  was  more  to  be  attributed 
to  an  unusual  benignity  of  the  disease  than  to 
the  treatment  employed 

In  Senile  Erysipelas  the  local  and  constitu- 
tional debility  is  never  to  be  overlooked,  and 
if  depletion  is  called  for  by  the  extent  of  re- 
action, it  should  be  practised  with  a sparing 
hand,  and  generally  speaking  the  local  ab- 
straction of  blood  will  best  fulfil  every  pur- 
pose. Dr.  Babington  says  he  has  had  con- 
stant success  with  patients  of  this  class,  by 
associating  numerous  small  punctures,  as  re- 
commended by  Dr.  Dobson,  with  bark  and 
stimulants  5.  Gentle  cordial  medicines,  a 
light  nourishing  food,  and  the  immobility  and 
horizontal  position  of  the  limb,  if  it  be  the 
seat  of  the  affection,  and  methodical  compres- 
sion of  oedema  exist,  will  often  suffice  to  fulfil 
every  indication. 

Bibliography.— As  I have  already  exceeded  the 
limits  assigned  to  this  article  I shall  simply  refer  for 
the  bibliographical  history  of  erysipelas  to  the  various 
works  adverted  to  in  the  course  of  the  article,  in  many 
of  which  copious  bibliographies  on  this  subject  may  be 
found. 

(J.  C.  Donellan.') 

ESCHAR  (from  «r xaPa<  a crust,  or  scab). 
The  slough  artificially  produced  by  the  appli- 
cation of  caustics  or  escharotics  to  a living 
part.  The  mortified  patch  is  readily  distin- 

1 Op.  cit.  5 Op.  cit.  3 Op.  cit. 

* Chomel,  Op.  cit. 

5 La  Clinique  des  I I dpi  tan x ct  de  la  Yille,  tome  i. 
no.  84. 
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guished  by  its  dark  colour,  and  its  different 
consistence  from  the  surrounding  parts. 
These  become  inflamed,  and  secrete  pus, 
until  the  dead  substance  is  thrown  off. 

ESCHAROTICS.  See  Caustics. 
EUSTACHIAN  TUBE.  See  Ear. 

EVENTRATION,  eventratio,  from  e out 
of  and  venter  the  belly.  Strictly  speaking, 
every  protrusion  of  any  of  the  contents  of 
the  abdominal  cavity  ; but  the  term  in  its 
conventional  sense  implies  the  passage  of  a 
very  large  portion  of  the  abdominal  viscera 
through  an  abnormal  opening  in  the  parietes, 
the  result  of  congenital  malformation,  or  ex- 
tensive mechanical  injury.  Some  authors 
apply  the  term  to  a ventral  or  umbilical 
hernia  which  has  attained  a very  large  size. 

EVISCERATION.  — An  operation 
which  consists  in  the  removal  of  the  viscera 
from  the  body  of  the  foetus  during  parturi- 
tion, in  order  to  diminish  its  bulk,  and  there- 
by facilitate  delivery.  This  operation  is  called 
for  in  certain  cases  of  transverse  presentations, 
when  the  child  has  become  so  firmly  wedged 
within  the  cavity  of  the  pelvis  that  it  is  im- 
possible to  introduce  the  hand  for  the  pur- 
pose of  turning,  and  it  has  become  evident 
that  the  powers  of  nature,  or  the  resources  of 
art,  are  insufficient  to  secure  a safe  delivery 
to  the  mother,  without  lessening  the  size  of 
the  child.  The  mode  of  performance  is  very 
simple  : a perforator,  or  a pair  of  Smellie’s 
scissors,  being  carefully  carried  through  one 
of  the  intercostal  spaces,  and  an  opening 
cautiously  made  of  sufficient  size  to  admit  of 
the  extraction  of  the  thoracic,  and  if  neces- 
sary of  the  abdominal  viscera.  If  the  powers 
of  the  uterus  be  incapable  of  completing  the 
expulsion  of  the  child,  this  will  be  readily 
effected  by  the  assistance  of  the  blunt  hook. 

EXCISION  (from  excidere,  to  cut  off ; 
iKTOfiri,  Gr.  ; Ausschneidung,  Ger.).  The  re- 
moval, by  cutting  instruments,  of  any  part  of 
the  body.  See  Resection. 

EXCORIATION  ( ecorchure , Fr.  ; Wund- 
seyne , Ger. ).  The  mechanical  removal 

either  of  the  epidermis  or  true  skin. 

EXERESIS  (from  out  of ; and  aipew,  I 
take  away).  This  is  a generic  term,  express- 
ing the  abstraction  or  removal  of  any  portion 
of  the  body,  or  of  any  extraneous  substance. 
It  includes  the  various  processes  of  extrac- 
tion, avulsion,  ablation,  evacuation,  excision, 
and  amputation. 

EXFOLIATION  OF  BONE  (from  t? 
and  e,  scjaama').  Syn.  Desquamatio, 
Latin  ; Abbldtterung,  German.  Accidental 
injurv,  and  diseased  action  of  various  kinds, 
are  followed  by  disorganization  of  bone,  and 
the  subsequent  removal  of  the  dead  portion. 


This  separation  of  a dead  portion  from  the 
living  bone  is  termed  exfoliation.  An  enume- 
ration of  all  its  causes  will  be  unnecessary ; 
it  will  be  sufficient  to  describe  only  the  con- 
sequences and  treatment ; and  first  as  regards 
the  pathological  anatomy  of  the  osseous  system 
as  connected  with  this  subject.  Every  bone 
is  surrounded  by  its  own  proper  invest- 
ing membrane  or  periosteum,  upon  which 
its  external  layers  are  partly  dependent  for 
their  vitality.  In  explaining  the  subject  of 
exfoliation,  it  will  be  necessary  to  consider 
particularly  the  pathological  connexion  of 
this  structure  with  bone.  We  have  not 
now  to  consider  whether  the  periosteum  be 
a secreting  membrane,  or  merely  a medium 
through  which  the  blood-vessels  are  convey- 
ed, that  are  concerned  in  the  formation  of 
bone,  as  well  as  in  maintaining  its  subsequent 
vigour.  Suffice  it  for  our  present  purpose  to 
know,  that  whatever  interrupts  the  connexion 
of  the  periosteum  with  the  bony  surface  to 
any  considerable  extent,  and  for  any  length  of 
time,  occasions  the  death  of  the  external 
layers  of  that  bone  to  the  extent  of  separa- 
tion, and  consequently  leads  to  the  detach- 
ment and  throwing  off  of  this  dead  portion. 
It  does  not,  however,  follow,  that  in  all  cases 
where  the  periosteum  is  detached  from  the 
bone  by  external  violence,  exfoliation  must  ne- 
cessarily take  place  ; for  we  sometimes  see,  in 
severe  wounds  on  the  scalp,  where  the  peri- 
cranium is  torn  off  over  even  a considerable 
extent  of  surface,  that  if  this  be  quickly 
replaced,  and  the  parts  kept  in  apposition, 
union  takes  place,  and  no  subsequent  effect  of 
injury  to  the  bone  shows  itself  afterwards. 
The  immediate  re-adjustment  of  parts,  and 
consequent  union  by  adhesion,  appear,  how- 
ever, to  be  necessary  ; as  continued  separa- 
tion, the  consequence  of  effusion,  or  arising 
from  local  causes,  occasions  the  death  of  the 
subjacent  surface  of  the  bone,  and  its  conse- 
quent removal  from  surrounding  and  living 
parts.  This  disturbance  of  the  connection  of 
the  periosteum  with  the  bone  may  depend 
on  external  injury,  or  on  inflammation  of  the 
membrane  itself,  leading  to  effusion  between 
it  and  the  bone  ; but  for  a more  extensive 
view  of  the  various  causes  of  the  death  of 
bone,  the  reader  is  referred  to  the  different 
articles — Ostitis,  Periostitis,  Necrosis, &c. 

As  soon  as  the  supply  of  nourishment  to 
the  bone  is  cut  off,  the  portion  that  is  thus 
deprived  of  its  vitality  becomes  a source  of 
irritation  to  the  remaining  living  bone,  and 
immediately  excites  inflammation  in  the  sur- 
rounding bony  texture  ; and  the  increased 
vascular  action  thus  established,  is  the  means 
by  which  the  separation  takes  place,  and  also 
the  source  through  which  the  deficiency  is 
supplied.  As  a result  of  this  altered  vascular 
action,  the  living  bone  becomes  softened 
throughout  the  whole  surface  in  contact  with 
the  dead  portion,  and  from  this  surface  granu- 
lations are  produced.  The  softening  that 
takes  place  immediately  beneath  the  dead 
bone  is  occasioned  by  the  effusion  of  coagula- 
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ble  lymph,  and  the  absorption  of  the  earthy 
particles.  “ The  saline  part,  or  phosphate  of 
lime,  is  absorbed  first  : in  proof  of  this,  it  will 
be  found,  that  before  any  mark  of  separation 
is  seen  upon  the  surface,  the  living  bone  sur- 
rounding the  dead,  for  the  extent  of  a mere 
line,  has  become  as  soft  as  if  it  had  been 
steeped  in  acid  At  the  same  time  that 
the  granulations  are  in  process  of  formation, 
the  absorbents  are  engaged  in  removing  the 
animal  matter  in  contact  with  the  dead  bone, 
and  in  this  manner  the  complete  separation 
of  the  dead  from  the  living  part  is  accom- 
plished. The  portion  of  bone  thus  detached 
is  called  the  “ sequestrum.”  That  absorption 
of  a considerable  portion  of  both  earthy  and 
animal  matter  takes  place  on  the  living  sur- 
face, from  whence  the  sequestrum  has  been 
separated,  may  sometimes  be  seen  in  the  in- 
stance of  trephining  or  amputation,  where, 
should  exfoliation  take  place  on  the  surface 
which  has  been  sawed  through,  the  dead  bone 
comes  away  in  the  form  of  a complete  ring  : 
on  applying  this  ring  to  the  spot  from  which 
it  has  exfoliated,  there  will  be  found  to  be  the 
space  of  at  least  a line  between  the  living  and 
the  dead  bone.  It  will  be  seen,  that  the  pro- 
cess above  described  is  precisely  similar  to 
that  which  takes  place  in  the  separation  of  a 
slough  in  the  soft  parts,  inflammation  at  first 
excited,  and  leading  on  to  ulceration  and 
granulation,  with  a secretion  of  pus — “ the 
progressive  absorption  with  suppuration”  of 
Hunter. 

The  effects  of  the  inflammatory  action  set 
up  in  the  osseous  substance,  are  not  confined 
to  the  surface  immediately  in  contact  with  the 
dead  bone ; for  if  the  exfoliation  happens  in 
one  of  the  long  bones,  there  will  be  found  to 
be  an  increased  deposit  of  ossific  matter,  in 
that  portion  of  the  shaft  of  the  bone  between 
the  spot  where  exfoliation  is  going  on  and  the 
medullary  canal ; and  generally  a diminution 
of  the  size  of  the  canal  is  observed  at  this 
point,  from  the  encroachment  of  more  solid 
osseous  deposit.  In  this  manner  the  acces- 
sion of  inflammatory  action  becomes  not  only 
the  means  of  throwing  off  the  dead  bone,  but 
also  the  agent  whereby  additional  strength  is 
furnished  to  the  bone  during  the  process  of 
exfoliation. 

The  mark  of  separation  between  the  living 
and  dead  bone  is  soonest  apparent  on  the  ex- 
ternal surface,  and  proceeds  from  this  towards 
the  centre. 

The  colour  of  the  sequestrum  varies  in  the 
different  kinds  of  bone  : in  the  hard  bones,  it 
is  generally  of  a whitish  hue,  but  in  those  of  a 
softer  texture,  it  is  of  a reddish  yellow,  ap- 
proaching in  some  instances  to  black  ; in  all, 
the  bone  after  it  is  completely  detached  loses 
its  natural  polished  smooth  surface. 

When  once  the  dead  bone  has  become 
completely  separated,  the  rising  granulations, 
and  the  secretion  of  pus  from  the  granulating 
surface,  force  the  sequestrum  away  from  its 


former  abode,  and  it  is  then  carried  towards 
the  surface  in  a way  analogous  to  that  in 
which  other  extraneous  substances  are  ex- 
pelled from  living  matter  ; suppuration  takes 
place  in  the  neighbouring  soft  parts,  the  abs- 
cess thus  formed  opens  itpelf  externally,  and 
through  this  opening  the  dead  bone  is  sooner 
or  later  carried  off  by  this  natural  process  of 
repair. 

We  have  already  considered  the  absorption 
of  living  bone  in  contact  with  the  dead  ; but 
it  is  also  the  opinion  of  many  persons,  that  a 
positive  absorption  of  some  portion  of  the 
sequestrum  may  also  be  effected.  Wilson 
states,  that  although  in  general  the  absorp- 
tion takes  place  in  the  living  bone,  it  still 
appears,  that  under  peculiar  circumstances, 
the  absorbing  vessels  have  the  power  of  act- 
ing on,  and  removing  the  substance  of  dead 
bone.  This  happens  after  the  dead  part  has 
been  separated  from  the  living,  and  when, 
from  the  shape  and  the  form  of  the  surround- 
ing living  bone,  it  is  prevented  from  obtain- 
ing a passage  to  the  surface  of  the  body,  as 
in  exfoliations  of  the  cranium,  when  the  inner 
table  of  the  exfoliated  part  is  broader  and 
wider  than  the  outer  table,  the  absorbents 
of  the  living  parts  then  make  an  effort  to  re- 
move it,  and  this  produces  the  appearance 
which  has  been  likened  to  worm-eaten  canals. 
Russell 1 attributes  the  change  in  the  seques- 
trum to  dissolution  as  well  as  absorption : 
“ The  dissolution  of  the  sequestrum  is  more 
or  less  complete.  In  young  subjects  it  is 
more  quickly  and  more  completely  dissolved. 
In  those  of  more  mature  age,  the  dissolution 
of  it  is  more  tedious  and  uncertain.  And  in 
some  cases  a small  portion  remains  unchanged, 
and  resists  all  the  power  of  the  system.  As 
to  the  causes  which  effect  the  destruction  of 
the  sequestra,  it  is  plain  that  only  a small  por- 
tion of  it  can  be  destroyed  while  it  remains 
in  its  natural  place,  united  at  both  extremities 
with  the  permanent  portions  of  the  original 
bone  ; and  that,  after  its  separation,  it  is  re- 
moved from  the  ordinary  sphere  of  action  of 
the  living  parts  of  the  system,  so  that  it  must 
then  decay  from  some  other  cause.  The  in- 
ternal and  softer  parts  disappear  first,  and 
probably  owe  their  decay  to  the  spontaneous 
decomposition  which  all  parts  of  the  body 
naturally  undergo  when  they  are  deprived  of 
life  and  detached  from  the  system.  The 
gradual  operation  of  these  unseen  causes  is 
perhaps  sufficient  to  accomplish  the  destruc- 
tion of  the  sequestra  in  most  cases.  At  the 
same  time,  their  action  is  doubtless  very 
much  promoted,  and  the  process  of  dissolu- 
tion very  greatly  accelerated,  by  the  solvent 
power  of  the  purulent  matter  which  sur- 
rounds the  sequestra.  For  this  constant 
maceration  facilitates  the  spontaneous  decom- 
position of  the  detached  bone  ; and  by  re- 
ducing it  to  a fluid  state,  prepares  it  to  be 
removed  by  absorption,  or  to  be  washed  out 
along  with  the  discharging  of  matter.”  This 


1 Wilson,  p.  281. 


Russell  on  Necrosis,  pp.  67,  68. 
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solvent  power  of  pus  is  a point  that  all  are 
not  disposed  to  allow  in  the  present  day ; and 
reference  is  made  to  what  appears  to  be  a 
more  philosophical  and  rational  view  of  the 
changes  effected  in  the  sequestrum.  Dr. 
Hodgkin,  whose  high  authority  we  shall  here 
quote,  considers  the  changes  produced  before 
the  connexion  of  the  dead  bone  with  the  ori- 
ginal and  with  the  newly  formed  bone  ceases, 
so  that  it  is  an  action  of  the  absorbents  of  the 
bone  itself,  before  its  vitality  has  entirely  left 
it.  “ If  the  old  and  new  bone  have  remained 
for  some  time  united  before  the  separating 
process  takes  place,  opportunity  will  be 
afforded  for  interstitial  absorption,  the  neces- 
sary attendant  on  nutrition,  to  modify  the 
surface  of  the  old  bone  before  its  death  oc- 
curred ; hence  the  parts  which  continued  the 
longest  to  live,  will  present  an  altered  surface, 
whilst  those  which  were  the  first  to  die  will 
more  nearly  retain  their  original  character.” 
We  shall  more  fully  allude  to  the  connexion 
of  the  old  and  new  bone  above  referred  to, 
when  considering  the  reproduction  of  bone. 

The  rapidity  with  which  exfoliation  takes 
place,  depends  on  the  structure  of  the  bone 
affected  ; in  those  of  close  and  firm  texture, 
it  takes  place  much  more  quickly  than  when 
the  structure  is  loose  and  cellular.  “ Those 
bones  which  are  soft,  and  possess  more  animal 
matter,  support  a state  of  disease  longer  than 
those  which  are  harder  and  more  compact : 
from  their  greater  vascularity,  they  are 
enabled  for  a time  to  resist  death  ; while  the 
harder  bones  soon  yield  to  its  influence,  from 
not  being  able  to  carry  on  diseased  actions, 
and  those  actions  which  are  to  support  life  at 
the  same  time.” 

The  manner  in  which  this  new  bone  is 
produced,  and  the  parts  which  are  concerned 
in  the  necessary  action,  is  a subject  of  great 
interest,  and  one  that  has  given  rise  to  no 
small  degree  of  controversy  *.  Various  opi- 
nions have  been  broached  by  different  authors ; 
some  contending  that  the  periosteum  is  nearly 
the  sole  agent  concerned  in  producing  the 
new  bone,  others  supposing  that  the  old  bone 
is  alone  engaged  in  this  process  ; whilst  others 
again  give  the  power  to  the  united  action  of 
the  periosteum  and  bone,  and  some  contend 
that  not  only  these  last  two,  but  also  that 
all  the  surrounding  soft  parts  are  capable  of 
assisting  in  effecting  this  purpose.  One  ob- 
ject on  the  present  occasion  is  simply  to 
consider  the  mode  of  supplying  the  deficiency 
left  by  the  exfoliation  of  a dead  portion  of 
bone  ; now  it  must  be  admitted,  that  if  we 

1 That  the  vessels  of  living  bone  must  be  considered 
as  almost  exclusively  the  proper  sources  from  which 
new  osseous  matter  is  supplied,  and  the  agents  by 
which  organization  of  the  new  deposit  is  effected  no 
one  can  be  inclined  to  doubt;  but  a question  has  arisen 
as  to  the  assistance  which  periosteum  affords  in  the 
process  of  repair,  either  directly  by  throwing  out  from 
its  vessels  the  nidus  for  bone  which  those  vessels  sub- 
sequently organize  and  convert  into  perfect  bone, 
or  indirectly  bv  any  other  less  important  exercise  of 
its  functions  in  assisting  with  other  soft  parts  in  per- 
fecting reproduction. 


find  the  restoring  action  in  any  one  or  more 
living  parts  sufficient  to  make  good  this  loss 
of  bone  arising  from  causes  different  to  those 
under  consideration,  we  may  surely  assign  the 
same  power  to  these  parts  on  eveiy  occasion 
in  which  their  function  may  be  called  into 
operation.  It  would  indeed  be  somewhat 
unphilosophical  to  suppose  that,  though  new 
bone  were  capable  of  being  produced  by  the 
combined  action  of  the  periosteum  and  its 
subjacent  healthy  bone,  in  the  case  of  frac- 
ture, yet  that  in  the  case  of  exfoliation,  we 
should  consider  them  insufficient,  and  look  for 
an  extension  of  this  power  to  other  surround- 
ing soft  parts.  This  extension  of  function 
would  indeed  appear  a superfluity,  unless  it 
be  proved  that  a necessity  for  this  extra 
power  were  created  for  a special  purpose  ; 
as  an  auxiliary,  but  not  as  a primary  and 
principal  agent. 

Those  who  are  of  opinion  that  the  perios- 
teum is  the  sole  agent  concerned  in  the  pro- 
duction of  new  bone  state,  that  that  membrane 
becomes  vascular,  thickened,  soft  and  spongy, 
and  more  loosely  attached  to  the  bone  ; that 
a similar  change  takes  place  in  the  cellular 
tissue  immediately  in  contact  with  the  peri- 
osteum ; and  that  between  the  layers  of 
this  altered  periosteum,  the  ossific  matter 
becomes  deposited.  Russell 1 very  fully  con- 
troverts this  doctrine  ; he  says,  that  “ if  the 
bony  matter  is  deposited  between  the  layers 
of  the  periosteum,  the  new  osseous  shell 
should  derive  a complete  covering  from  the 
original  periosteum  which  is  not  the  fact.” 
“It  is  then  evident,  that  ossific  granulations 
arise  both  from  the  internal  and  external  sur- 
face of  the  new  osseous  shell,  but  on  neither 
of  the  surfaces  does  the  smallest  vestige  of  a 
covering  derived  from  the  original  periosteum 
make  its  appearance.”  After  instancing  the 
case  of  overlapping  fractures,  where  the  whole 
of  the  fractured  bone  is  included  in  an  osseous 
shell,  and  in  which  some  portion  at  least  could 
not  be  produced  by  the  old  periosteum,  and 
also  comminuted  fractures,  wffiere  the  de- 
tached bone  must  be  covered  by  a detached 
portion  of  periosteum  also,  “ it  seems  quite 
preposterous  to  ascribe  any  share  in -the  re- 
production, to  the  action  of  a detached  and 
probably  lifeless  portion  of  periosteum.”  After 
stating  these  instances,  together  with  some 
others,  he  leaves  the  question  as  to  what  part 
produces  the  new  bone  in  doubt,  and  ends 
by  the  following  statement;  “after  a due 
consideration  of  every  circumstance,  it  ap- 
pears that  the  pulpy  mass  which  extends  from 
one  portion  of  the  bone  to  the  other,  and  is 
itself  at  last  converted  into  bone,  is  entirely 
a new  creation,  and  has  no  dependence  upon 
the  original  bone,  or  its  periosteum.  Yet, 
from  whatever  part  it  derives  its  origin,  it 
serves  the  purpose  of  a bed  for  the  ossific  gran- 
ulations to  shoot  from  In  the  paper  of  Dr. 

Hodgkin  before  alluded  to,  he  considers  the 

1 Russell  on  Necrosis,  t.  13.  ct  scq. 

2 British  Annals  of  Medicine,  vol.  i.  p.  66. 
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periosteum  as  a very  important  agent  in  the 
production  of  new  bone,  also  that  there  should 
be  a portion  of  a living  bone  upon  which  the  de- 
position of  fresh  bony  matter  may  commence. 
“ The  periosteum  furnishes  the  secretion,  with- 
in, from  which  the  separation  of  phosphate  of 
lime  takes  place,  and  it  excites  its  restraining 
influence  in  giving  form  to  the  deposit.”  “ I 
am  inclined  therefore  to  believe  that  shortly 
after  the  infliction  of  an  injury,  the  portion  of 
bone  about  to  furnish  the  sequestrum,  as  well 
as  the  parts  immediately  adjoining  it,  become 
the  subject  of  inflammation,  and  that  the  ef- 
fusion consequent  on  this  is  the  cause  of  the 
deep-seated  enlargement  which  we  first  per- 
ceive. Whilst  the  injured  bone  is  still  living, 
it  concurs  with  the  portion  from  which  it  is 
to  be  separated  in  favouring  the  separation  of 
phosphate  of  lime  ; having  done  this  and  set 
up  the  deposition  of  phosphate  of  lime  nearly 
all  around  it,  its  life  is  no  longer  necessary  to 
carry  on  the  process,  but  its  continuance  as  a 
firm  and  solid  body  is  of  the  greatest  im- 
portance in  maintaining  the  future  direction 
and  strength  of  the  limb.” 

It  would  appear  therefore,  that  in  supplying 
the  deficiency  occasioned  by  exfoliation,  the 
vitality  of  the  uninjured  bone  was  dependent 
on  the  supply  of  blood  it  received  through 
the  periosteum  ; and  that  the  blood  thus  con- 
veyed was  as  capable  of  secreting  an  organ- 
izable  substance,  which  would  afterwards 
become  converted  into  new  bone,  as  it  would 
be  of  continuing  its  supply  of  nourishment  to 
the  bone,  if  no  injury  had  been  inflicted.  So 
that  though  periosteum  cannot  be  said  to 
secrete  bone  in  the  way  that  a mucous  mem- 
brane secretes  mucus,  yet  the  vessels  that 
pass  from  the  periosteum  to  the  bone  are 
the  vessels  that  convey  the  blood,  from  which 
bony  matter  is  deposited. 

Symptoms. — The  symptoms  of  the  various 
causes  leading  to  exfoliation  will  be  found  de- 
tailed under  their  separate  heads,  and  for 
these  the  reader  is  referred  to  the  articles 
before  alluded  to  when  speaking  of  the  causes 
of  exfoliation.  But  exfoliation,  having  once 
become  established,  will  be  indicated  by  one 
or  more  ulcerous  or  fistulous  openings  leading 
down  to  the  dead  bone,  usually  enlargement 
of  adjacent  bone,  and  inflammation,  to  a 
greater  or  less  extent,  of  the  surrounding  soft 
parts.  On  passing  a probe  into  these  aper- 
tures, the  rough  and  denuded  bone  will,  in 
most  cases,  be  readily  detected ; at  the  same 
time  its  condition  as  to  its  attachment  to  the 
living  bone  will  be  easily  discovered. 

Prognosis. — In  deciding  on  the  termination 
of  a case  of  exfoliation,  the  opinion  must  be 
guided  by  the  causes  of  its  production,  toge- 
ther with  the  situation  and  extent  to  which 
the  disease  has  gone-  In  extensive  exfolia- 
tion of  the  bone3  of  the  cranium  from  syphi- 
litic and  mercurial  disease,  in  a person  of 
cachectic  habit,  or  worn  down  by  excesses 
of  any  kind,  of  course  an  unfavourable  prog- 
nosis must  be  given.  But  in  cases  of  exfolia- 
tion of  many  other  bones,  for  instance,  of  the 


inferior  maxilla  or  tibia,  &c.  from  injury,  in 
due  time  nature  will  safely  effect  her  own 
ends. 

Treatment. — The  indications  as  to  treat- 
ment in  cases  of  exfoliation  are  sufficiently 
marked  by  the  nature  of  the  disease  itself : 
one  main  object  is  to  afford  our  assistance  in 
effecting  the  separation  of  the  dead  bone,  and 
its  removal  from  the  body.  It  will  be  seen 
from  the  foregoing  history  of  this  affection, 
that  nature  is  rendering  all  the  aid  in  her 
power  to  accomplish  this  end.  When  the 
powers  of  the  constitution  are  good,  it  may 
safely  be  left  to  work  its  own  cure  ; and  as 
soon  as  the  dead  bone  is  completely  detach- 
ed, it  may  be  laid  hold  of  by  means  of  for- 
ceps and  removed.  But  when  the  action  is 
slow  and  unhealthy,  it  will  be  advisable  to 
apply  stimulating  applications,  such  as  the  di- 
luted nitric  acid,  and  thus  hasten  the  separa- 
tion of  the  dead  bone.  If  the  sequestrum  can 
be  felt  loose,  and  yet  wedged  in  bv  the  new 
bone,  and  if  the  constitution  appear  to  be  suffer- 
ing under  general  irritation,  and  the  discharge 
occasioned  by  its  presence,  the  bone  should 
be  cut  down  on,  and  the  opening  in  that  bone 
enlarged  by  means  of  the  trephine,  cutting 
forceps,  or  Hey’s  saw,  and  the  dead  bone  ex- 
tracted. We  should  always  bear  in  mind, 
that  as  soon  as  the  removal  of  the  dead  bone 
can  be  accomplished  without  injuring  the 
neighbouring  new  bone,  it  should  be  done; 
for  as  long  as  the  dead  bone  remains,  so  long 
will  a discharge  of  pus  continue,  frequently 
occasioning  constitutional  disturbance,  and 
weakening  the  health  of  the  patient.  During 
the  continuance  of  the  process  of  exfoliation, 
the  application  of  fomentations  and  poultices 
will  afford  the  most  relief.  The  constitutional 
treatment  must  greatly  depend  on  the  nature 
of  the  cause  producing  the  disease.  But 
whatever  be  the  cause,  if  the  powers  of  the 
constitution  should  appear  sinking,  tonics, 
generous  diet,  and  support  in  every  shape, 
should  be  administered,  so  as  to  keep  up 
the  failing  strength,  and  support  the  patient 
through  an  exhausting  and  tedious  disease. 

( John  Morgan .) 

EXOMPHALOS  (from  e?,  out  of,  and 
on <pa\og,  the  navel,  Gr ; exumbilicatio,  hernia 
umbilicalis,  Lat.  ; Nabelbruch,  Ger.)  The 
hernia  which  occurs  at  the  aperture  of  the 
navel,  and  is  most  frequently  observed  in  in- 
fants. See  Hernia. 

EXOPHTHALMY.  This  term  is  so 
vague,  that  it  is  by  us  laid  aside. 

EXOSTOSIS  (from  f?,  out,  and  oonov,  a 
bone).  Syn.  tZoaroxnc,,  Gr.  ; Hyperostosis 
Exossatio,  Lat. ; Exostose,  Fr. ; Beingeschwulst, 
Ger.  Exostosis  signifies  a more  or  less  cir- 
cumscribed hard  swelling,  connected  with 
bone,  whether  its  substance  be  entirely  com- 
posed of  ossific  matter,  or  made  up  of  a com- 
bination of  bony  and  other  matter.  This  de- 
finition will  include  all  varieties  of  exostoses  ; 
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not  only  those  composed  wholly  of  ossific 
matter,  bnt  also  those  whose  structure  con- 
sists of  cartilage  alone,  or  of  cartilage  mixed 
with  ligamentous  or  bony  matter.  We  would 
purposely  omit  the  consideration  of  osteo- 
sarcoma and  fungus  hsematodes  under  the 
head  of  exostosis,  and  refer  their  consideration 
to  Cancer  and  Osteo-Sarcoma.  The  pecu- 
liar character  of  osteo-sarcoma,  and  the  differ- 
ence of  opinion  as  to  its  malignant  nature, 
sufficiently  entitles  it,  in  our  opinion,  to  an 
independent  consideration.  With  regard  to 
fungus  haematodes  occurring  in  bone,  it  differs 
only  from  the  same  disease  occurring  in  other 
parts,  from  the  nature  of  the  structure  in  which 
it  manifests  itself ; and,  therefore,  the  pecu- 
liarities which  arise  from  its  situation  will  be 
alluded  to  when  speaking  of  that  disease. 
The  venereal  node,  though  in  fact  a true 
exostosis,  will  not  be  treated  of  here,  as  its 
consideration  will  more  properly  come  under 
the  head  of  syphilis  and  its  consequences.  See 
Node. 

The  part  of  the  bone  from  whence  these 
tumours  take  their  origin  has  given  rise  to 
their  division  into  periosteal  and  medullary. 
The  former  division,  including  those  which 
are  found  between  the  periosteum  and  exter- 
nal surface  of  the  bone  ; the  latter,  those 
which  originate  from  the  internal  parts  of  a 
bone,  the  medullary  membrane,  and  the  can- 
cellated structure. 

All  the  bones  in  the  body  are  liable  to  this 
disease  ; but  the  bones  of  the  head  and  face, 
together  with  the  tibia  and  femur,  and  other 
cylindrical  bones,  are  its  most  frequent  seats. 
The  causes  of  exostosis  are  involved  in  great 
obscurity.  Some  authors  attribute  the  origin 
for  the  most  part  to  a venereal  or  scrofulous 
taint  ; but  this  must  be  exceedingly  doubt- 
ful, as  we  find  exostosis  existing  at  very  early 
ages,  and  again  we  find  syphilis  and  scrofula  in 
their  worst  forms,  without  exostosis  showing 
itself  in  any  of  the  bones.  There  would  often 
appear  a remarkable  tendency  to  the  deposi- 
tion of  ossific  matter  in  some  subjects,  from  the 
slightest  possible  causes.  A case  is  mentioned 
by  Sir  Astley  Cooper  1 of  an  exostosis  arising 
from  a blow  on  the  metacarpal  bone  of  the 
little  finger. 

In  Cooper’s  Surgical  Dictionary,  a case  is 
related,  on  the  authority  of  Mr.  Abernethy, 
“ of  a boy  who  was  so  excessively  afflicted 
with  an  apparent  predisposition  to  exostosis, 
or  an  exuberant  deposition  of  bony  matter, 
that  a very  trifling  blow  would  occasion  a 
bony  swelling  on  any  bone  of  his  body.” 
Though  in  these  two  instances  blows  may 
have  been  the  immediate  exciting  cause  of 
the  bony  swelling,  yet  there  must  have  ex- 
isted some  great  peculiarity  of  constitution 
to  have  enabled  so  slight  an  injury  to  have 
called  into  action  this  ossific  tendency.  When 
exostosis  depends  on  external  violence,  it  is 
not  unreasonable  to  suppose  that  inflammatory 
action  has  been  set  up  in  the  periosteum  and 

1 Surgical  Essays,  161. 


external  layers  of  a bone,  and  that  the  effu- 
sion, poured  out  as  a consequence  of  this 
vascular  excitement,  becomes  organized  ; and, 
consequently,  we  meet  with  periosteal  ex- 
ostosis in  almost  every  stage,  from  simple 
cartilage,  to  cartilage  mixed  up  with  more  or 
less  phosphate  of  lime. 

In  examining  sections  of  the  different  kinds 
of  exostosis,  we  observe  their  internal  struc- 
ture varying  much  in  its  appearance.  In 
some  we  find  a thickened  periosteum,  with  a 
cartilaginous  swelling  between  the  bone  and 
periosteum : in  others,  again,  we  find  a similar 
cartilaginous  deposit,  with  processes  of  bony 
matter  shooting  out  from  the  external  surface 
of  the  original  bone ; and  in  some  instances, 
again,  these  swellings  are  included  in  a bony 
case,  immediately  beneath  the  periosteum. 
Other  exostoses,  when  cut  through,  have  the 
appearance  of  being  continuous  with  the  ori- 
ginal bone,  that  is,  the  cancellated  structure  of 
the  bone  is  continued  into  the  tumour,  and 
the  shell  of  the  bone  extends  over  the  swell- 
ing, so  that  were  it  not  for  the  irregularity  of 
surface,  no  appearance  of  disease  would  exist. 
Sir  Astley  Cooper 1 classes  all  these  under 
one  head — Cartilaginous  Exostoses  between  the 
Periosteum  and  Bone — and  considers  their 
origin  to  be  the  same  ; making  their  differ- 
ence of  appearance  depend  on  the  more  or 
less  advanced  stages  of  the  ossification  of  the 
cartilaginous  deposit.  He  says,  “ it  originates 
in  the  inflammation  of  the  periosteum,  and  of 
the  corresponding  part  of  the  bone ; and  a 
deposition  of  cartilage,  of  very  firm  texture, 
and  similar  to  that  which  forms  the  nidus  of 
bone  in  the  young  subject,  adheres  to  both 
these  surfaces.  The  periosteum  adheres  to 
the  external  surface  of  the  swelling,  and  the 
swelling  itself  is  attached  still  more  strongly 
to  the  surface  of  the  bone.  Within  this  car- 
tilage a bony  matter  is  deposited,  which  is 
first  thrown  out  from  the  original  bone  ; it 
continues  afterwards  to  be  secreted  as  the 
cartilage  increases  in  bulk  ; for  it  appears 
that  between  the  periosteum  and  bony  mass, 
cartilage  is  constantly  secreted,  which  con- 
stitutes the  exterior  surface  of  this  tu- 
mour. 

“ When  the  accretion  of  these  swellings 
ceases,  and  the  disease  has  been  of  long 
standing,  they  are  found  to  consist,  on  their 
exterior  surface,  of  a shell  of  osseous  matter, 
similar  to  that  of  the  original  bone,  of  the 
same  cancellated  structure,  and  communi- 
cating with  the  original  cancelli  of  the  bone. 
Consequently,  when  an  exostosis  has  been 
formed  in  the  manner  here  described,  the 
shell  of  the  original  bone  becomes  absorbed, 
and  cancelli  are  deposited  in  its  place.” 

Mr.  Howship  has  a different  opinion  to  the 
foregoing  as  to  the  mode  of  formation  of  some 
of  these  exostoses,  and  which  would  account 
for  the  much  more  cellular  structure  of  some 
than  others  2.  His  explanation  will  be  found 

1 Surgical  Essays,  1 and  2,  p.  1 86. 

2 Med.  Cliirg.  Trans,  vol.  viii.  p.  83. 
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to  refer  only  to  those  whose  cancellated 
structure  appears  continuous  with  the  original 
bone.  He  conceives  that  the  enlargement  of 
the  bone  in  these  cases  is  owing  to  some  cause 
acting  upon  the  lining  membrane  of  the  longi- 
tudinal canals  of  the  outer  laminae  of  the  shell 
of  the  bone  ; and  that,  consequently,  the  size 
of  these  canals  is  increased,  and  the  bone  as  it 
were  pushed  out  at  this  part.  For  a fuller 
account  of  these  opinions,  the  reader  is  re- 
ferred to  the  sixth,  seventh,  and  eighth  vo- 
lumes of  Med.-Chir.  Transactions.  The  shape 
and  size  of  these  tumours  vary  exceedingly. 
They  sometimes  form  a kind  of  cauliflower 
excrescence,  springing  from  a large  surface  of 
the  original  bone.  Others  are  of  a laminated 
appearance,  whilst  some  project  a great  dis- 
tance in  the  form  of  a spicula  of  bone.  These 
latter  are  chiefly  seen  at  the  tendinous  inser- 
tions of  the  muscles  about  the  lower  part  of 
the  femur.  Sir  Astley  Cooper  “ is  of  opinion 
that  it  arises  from  excretions  disproportionate 
to  the  strength  of  the  subject.  The  tendons 
which  are  fixed  in  the  bone  becoming  strained 
by  over-exertion,  inflammation  is  excited  in 
them,  which  is  thence  communicated  to  the 
periosteum  and  bone,  and  a deposition  is  con- 
sequently produced  in  the  direction  of  the 
tendons  sprained  and  inflamed,  upon  which 
the  weight  of  the  body  is  more  particularly 
thrown.” 

The  size  of  these  tumours  is  sometimes  very 
great,  impeding  the  action  of  the  muscles,  and 
thereby  rendering  the  movements  of  the  limb 
difficult,  and  in  some  cases  impossible.  There 
is  rarely  much  if  any  pain  complained  of  when 
these  bony  swellings  are  not  of  very  great 
size  ; but  when  they  are  of  large  growth,  the 
pain  and  suffering  from  distention  is,  for  the 
most  part,  excessive,  and  tends  gradually  to 
exhaust  the  strength  of  the  patient. 

From  their  situation,  exostoses  frequently 
become  not  only  painful,  but  from  pressure  on 
important  organs,  and  encroachment  on  some 
of  the  passages  and  openings  of  the  body,  will 
in  rare  instances  occasion  death.  Exostoses 
arising  from  the  bones  of  the  crania  internally, 
have  been  known  to  produce  epilepsy,  and 
other  cerebral  affections : tic  doloureux  has 
been  found  to  arise  from  this  cause.  They 
are  not  unfrequently  found  to  spring  from  the 
bones  of  the  orbit,  and  by  their  pressure  de- 
stroy vision  and  protrude  the  eye.  When 
growing  from  the  jaw,  they  press  upon  the 
larynx  and  fauces,  and  may  impede  respiration 
and  deglutition.  In  the  pelvis,  they  render 
parturition  difficult  and  dangerous,  and  some- 
times occasion  retention  of  urine,  by  pressure 
on  the  urinary  passage. 

Treatment. — The  constitutional  treatment 
of  exostosis  consists  in  the  administration  of 
mercury  in  regulated  doses,  avoiding  carrying 
this  medicine  to  so  great  an  extent  as  to  pro- 
duce ptyalism  ; and  sarsaparilla,  bark,  or  other 
tonics,  and  the  administration  of  acids,  have 
been  found  useful  in  many  cases  of  this  dis- 
ease ; but  the  advantages  to  be  expected  from 
any  of  these  remedies  are  not  very  great,  un- 


less the  complaint  can  be  distinctly  traced  to 
some  constitutional  cause.  The  local  treat- 
ment where  there  is  pain  and  tenderness  will 
probably  be  more  successful.  The  occasional 
application  of  leeches  and  counter-irritants 
will  be  the  best  means  for  removing  any  in- 
flammatory action  that  may  be  going  on,  and 
afterwards  the  application  of  stimulating  mer- 
curial plasters  will  tend  to  induce  the  absorb- 
ents to  increased  action  in  the  removal  of  the 
deposit.  But  where  exostoses  have  existed 
for  a great  length  of  time,  their  removal  by 
either  of  the  above  means  can  scarcely  be 
looked  for. 

When  there  exists  a general  constitutional 
tendency  to  the  formation  of  exostoses  in  dif- 
ferent parts  of  the  body,  the  cure  by  operation 
must  be  recommended  with  great  caution,  and 
only  when  the  situation  of  a bony  growth  ren- 
ders it  positively  necessary. 

When  an  operation  for  exostosis  is  de- 
termined on,  the  tumour  having  been  laid 
bare  along  its  whole  base,  it  may  be  taken 
away  either  by  means  of  the  saw,  the 
chisel,  or  the  forceps,  according  to  the  size 
and  shape  of  the  morbid  growth.  After  the 
disease  has  been  thus  removed,  some  authors 
recommend  the  application  of  actual  cautery, 
in  the  belief  of  its  more  effectually  prevent- 
ing the  recurrence  of  the  disease.  Nitric 
acid,  applied  pure  to  the  part,  has  also  been 
used.  The  disease  will  sometimes  re-appear 
after  its  removal,  and  require  a second  opera- 
tion ; but,  generally  speaking,  in  cases  of 
simple  exostosis,  one  operation,  if  properly 
performed,  will  be  found  quite  sufficient  to 
effect  permanent  cure.  Another  mode  of 
treating  this  disease  consists  in  laying  bare  the 
whole  of  the  tumour,  and  stripping  off  its  peri- 
osteum, thus  depriving  the  external  part  of  its 
support  from  the  periosteal  vessels,  and  caus- 
ing the  surface  and  subjacent  parts  to  slough 
aw'ay.  This  plan  of  treatment  is  applicable  to 
those  cases  only  where  the  tumour  is  small, 
and  the  base  of  it  broad  ; it  will  answer  in 
some  instances  extremely  well,  but  is  a mode 
of  procedure  which  will  only  be  had  recourse 
to  when  an  amputation  of  the  exostosis  is 
rendered  dangerous  or  impracticable.  The 
cure  in  these  cases  is  necessarily  rendered 
tedious. 

(John  Morgan .) 


EXTENSION  (from  extendere,  Lat.  ; 
Ausdeknung,  Ger.)  In  surgery,  extension  is 
employed  to  reduce  a luxated  limb,  or  to 
effect  the  coaptation  of  the  ends  of  fractured 
bones.  It  is  the  opposite  of  counter-exten- 
sion, which  is  applied  to  the  fixation  of  the 
trunk  or  socket,  to  which  the  articular  head 
of  a bone  is  to  be  restored,  or  to  its  firm 
retraction  in  a direction  opposite  to  that  in 
which  the  extension  is  being  effected.  Ex- 
tension is  made  with  the  hands,  or  by  means 
of  straps,  or  ropes  and  pulleys.  See  Luxa- 
tion, and  Fracture. 
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EXTIRPATION.  Sec  Ablation. 

EXTRAVASATION,  the  escape  of  fluid 
substances  from  the  vessels  or  organs  in  which 
they  are  naturally  contained,  and  their  dif- 
fusion throughout  neighbouring  tissues,  as 
blood  from  its  vessels,  urine  from  the  bladder, 
or  fluid  feculent  matter  from  the  intestines. 

EYE.  The  malignant  diseases  of  the  eye 


have  been  referred  to  the  article  Eye  in  Can- 
cer, and  the  diseases  of  the  conjunctiva  in  the 
same  way ; but  it  has  been  found  better  to 
form  a separate  article  on  Malignant  Dis- 
eases of  the  Eye.  The  general  pathology 
of  the  eye  is  also  better  treated  under  Ofh- 
thalmology,  and  the  diseases  of  the  conjunc- 
tiva under  Ophthalmia.  Some  other  con- 
siderations will  fall  under  Tumours,  Hydatid 
and  Foreign  Bodies. 


F. 


FALSE  PASSAGE  ( falsa  via,  Lat.  ; 
fausse  route,  Fr.)  Any  accidental  devia- 
tion from  a natural  passage  made  during  a 
surgical  operation,  and  especially  in  an  at- 
tempt to  pass  the  catheter.  In  the  healthy 
state  of  the  urethra,  it  is  scarcely  possible  so 
to  misdirect  the  catheter  as  to  make  a false 
passage  ; the  more  particularly  now  that  the 
clumsiness  or  inexperience  of  the  operator 
may  be  obviated  by  his  employing  a self- 
guiding  catheter  of  the  proper  size.  In  cases 
of  stricture  of  the  urethra,  however,  the 
formation  of  a false  passage  may  occur,  and 
this,  more  from  the  morbid  alteration  of  the 
parts,  than  from  any  want  of  skill  or  address 
in  the  surgeon.  The  conduct  to  be  pursued 
in  order  to  avoid  an  accident,  which  may  be 
productive  of  serious  mischief,  as  well  as  the 
treatment  suited  to  it,  will  be  noticed  in  the 
article  Stricture. 

FARCY  ; farcin,  Fr. ; scabies  equorum,  Lat. 
Veterinary  surgeons  designate  by  this  name  a 
contagious  disease  tolerably  common  amongst 
the  class  ofsolidipedes,  and  which  is  character- 
ized by  a species  of  subcutaneous  cords  formed 
by  the  inflamed  superficial  veins,  or  lymphatics, 
by  an  engorgement  of  the  ganglions,  by  an 
eruption  of  pustules  of  a furunculous  appear- 
ance, along  the  tracks,  or  in  the  vicinity  of  the 
affected  lymphatics,  and  in  some  cases,  by  a 
thickened  pasty  condition  of  the  limbs. 

This  disease  differs  essentially  from  other 
affections  of  the  lymphatic  vessels  and  gan- 
glions in  the  solidipedes,  by  virtue  of  its  specific 
cause,  which  is  nothing  else  than  the  morbid 
poison  or  contagion  of  glanders. 

In  this  class  of  animals,  farcy  may  occur 
spontaneously,  or  it  may  be  transmitted  by 
contagion.  I have  in  several  instances  propa- 
gated it  to  the  horse  and  ass  by  inoculation, 
and  some  veterinary  surgeons  had  previously 
established  the  fact  of  its  transmissibility  in 
this  manner.  All  the  inoculations  of  farcy 
are  not  however  followed  by  farcinous  infec- 
tion ; the  punctures  may  heal  in  a few  days 
without  any  disturbance  of  the  principal  func- 
tions, or  a point  of  suppuration  may  be  formed 
in  the  puncture,  from  which  proceeds  a train 
of  engorged  lymphatics,  the  inflammation  of 
which  soon  subsides,  in  the  same  way  as  in 
artificial  inflammation,  without  infection.  In 


a word,  septic  matter,  different  from  that  either 
of  farcy  or  glanders,  may  give  rise  in  the  solidi- 
pedes to  inflammation  of  the  lymphatic  vessels 
and  ganglions,  accompanied  by  general  phe- 
nomena of  infection,  and  often  terminating 
fatally  ; but  the  affections  arising  from  such 
inoculations  differ  from  the  true  farcy  in  not 
being  followed  either  by  farcinous  eruption,  or 
by  true  glanders. 

In  the  solidipedes  farcy  often  precedes,  and 
sometimes  accompanies  the  glanders.  The 
symptoms  of  farcy  may  alternate  with  those  of 
glanders  ; the  inoculation  of  the  former  may 
give  rise  to  the  latter,  and  vice  versa,  the  one 
and  the  other  being  in  fact  effects  of  the  same 
poison  (see  Glanders),  which  when  trans- 
mitted to  man  by  infection  or  inoculation  may 
give  rise  to  the  respective  morbid  appear- 
ances both  of  the  farcy  and  glanders  as  they 
occur  in  the  solidipedes. 

Farcy  in  the  solidipedes. — A summary  de- 
scription of  farcy,  as  it  is  observed  in  the  soli- 
dipedes, forms  a necessary  preliminary  to  the 
exposition  of  the  characters  of  this  disease  in 
man. 

(a.  1.)  Acute  farcy  in  the  solidipedes. — Farcy 
occurs  on  the  limbs,  the  head,  or  the  body,  or 
successively  on  each  of  these  parts.  It  may 
be  either  acute  or  chronic. 

Most  commonly  acute  farcy  is  conjoined 
with  acute  glanders,  the  eruption  of  lymphatic 
cords,  the  abscesses  and  engorgements  that 
characterize  it  presenting  themselves  in  a few 
days  on  the  neck,  head,  and  limbs. 

Acute  farcy,  as  an  external  symptom  of 
general  and  profound  infection,  is,  in  most 
cases,  soon  followed  by  death. 

The  appearance  of  the  cords,  and  the  erup- 
tion of  the  farcinous  pustules,  are  preceded  by 
a primary  fever,  variable  in  its  duration,  but 
generally  lasting  two  or  three  days.  The 
knotty  subcutaneous  cords,  several  inches,  and 
sometimes  more  than  a foot  long,  as  thick  as 
the  little  finger,  and  forming  a strong  relief 
under  the  skin,  present  a very  remarkable 
appearance  on  the  side  of  the  neck,  or  on  the 
inside  of  the  limbs.  The  skin  covering  them 
is  not  red,  but  on  some  parts  the  hair  is  rough. 
In  the  tracks  of  the  farcinous  cords,  and  in 
their  vicinity,  thickened  pustules  are  seen, 
most  of  them  about  the  size  of  a pea,  and  sur- 
mounted by  a tuft  of  straight  hairs,  which  are 
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not  so  adherent  as  those  which  cover  the 
healthy  parts.  These  pustules,  most  apparent 
round  the  nostrils,  on  the  scrotum,  the  vulva, 
the  margin  of  the  anus,  and  under  the  tail,  are 
hard  at  first,  but  soon  soften,  and  in  three  or 
four  days  they  become  ulcerous  and  covered 
with  a crust.  Under  this  crust  the  skin  is 
generally  perforated,  in  such  a manner  as  to 
present  the  appearance  of  a piece  being 
punched  out. 

On  the  limbs,  and  surface  of  the  body,  cir- 
cumscribed, irregular,  flat  tumours,  of  various 
sizes,  are  sometimes  seen,  and  which  I have 
found,  on  examination,  to  be  formed  of  sero- 
sanguineous,  or  purulent  infiltration  of  the 
subcutaneous  cellular  tissue. 

When  the  eruption  of  acute  farcy  is  con- 
siderable, when  it  is  associated  with  acute 
glanders,  either  primitive,  or  grafted  on  chro- 
nic glanders,  death  takes  place,  generally,  in 
from  one  to  two,  or  three  weeks  at  farthest. 
When  the  eruption  of  acute  farcy  is  slight, 
free  from  complication,  and  shows  itself  suc- 
cessively on  several  regions  of  the  body,  the 
farcinous  cords  pass  rapidly  through  their 
different  phases,  disappearing  at  one  place, 
and  appearing  at  another,  and  thus  the  dis- 
ease, although  acute  in  character,  is  protracted 
for  several  weeks  on  each  of  the  parts  succes- 
sively affected. 

Most  commonly  also,  either  before  or  after 
the  appearance  of  the  farcinous  eruption,  an 
engorgement  of  the  limbs  occurs,  the  volume 
and  extent  of  which  vary  considerably,  being  at 
one  time  nothing  more  than  a slight  doughi- 
ness of  the  subcutaneous  cellular  tissue  of  the 
lower  part  of  one  or  more  of  the  limbs,  at 
another,  one  of  the  hind  legs  swells  rapidly  to 
twice  its  size,  assuming  an  elephantiac  appear- 
ance, studded  with  pustules,  seamed  with  far- 
cinous cords  on  its  internal  surface,  and  pre- 
senting engorgement  of  the  lymphatic  gan- 
glions of  the  groin.  In  the  former  case,  the 
horse  seems  but  slightly  lame  when  he  is  made 
to  trot ; in  the  latter,  he  evinces  pain,  can 
scarcely  move,  and  will  not,  unless  impelled 
by  violence. 

These  local  farcinous  lesions  are  accom- 
panied with  general  symptoms  of  infection, 
particularly  with  acute  fever  and  difficulty  of 
respiration. 

After  death,  it  may  be  readily  seen  that  the 
farcinous  cords  are  chiefly  formed  by  bands, 
or  fasciculi  of  inflamed  lymphatics,  the  cavi- 
ties of  which  are  filled  with  pus.  The  cellu- 
lar tissue  surrounding  these  vessels  is  red, 
injected,  infiltrated  with  serum,  and  sometimes 
with  plastic  lymph,  or  with  true  pus.  The 
subcutaneous  veins  in  the  vicinity  of  these 
inflamed  lymphatic  bands  are  sometimes  filled 
with  solid  fibrinous  coagula  more  or  less  adhe- 
rent. I have  several  times  observed  the  in- 
flammation of  the  subcutaneous  veins  of  the 
lower  part  of  the  belly  occurring  simulta- 
neously with  considerable  farcinous  eruption 
on  the  genitals,  scrotum,  or  mammte. 

The  lymphatic  ganglions  in  the  vicinity  of 
the  farcinous  cords  are  swollen,  injected  with 
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blood,  with  or  without  infiltration  of  pus. 
Neither  this  pus,  nor  that  of  the  pustules, 
offers  physical  characters  by  which  to  distin- 
guish it  from  various  other  kinds  of  pus  ; but 
it  possesses  the  remarkable  property  of  trans- 
mitting farcy  by  inoculation  to  the  horse,  ass, 
mule,  and  even  to  other  animals. 

The  subcutaneous  cellular  tissue  of  the 
scrotum,  and  of  the  sheath,  is  sometimes  infil- 
trated with  serum,  or  a sort  of  yellow  jelly, 
transparent  in  several  cases  of  acute  farcinous 
glanders  in  the  horse.  I have  seen  the  scro- 
tum ecchymosed  and  gangrenous. 

An  examination  of  the  swollen  limbs  shows 
the  same  alterations  in  the  veins,  lymphatic 
vessels  and  ganglions.  The  cellular  tissue 
infiltrated  with  serum,  more  or  less  sanguine- 
ous, sometimes  presents  true  purulent  collec- 
tions, but  more  rarely  than  in  man.  The 
articulations  in  the  limbs  are  also  more  rarely 
inflamed  than  in  the  human  being.  I have 
several  times  found  in  the  synovial  sheaths  of 
the  tendons,  not  only  serum,  but  even  pseudo- 
membranous deposits. 

Although  the  lymphatic  vessels  and  gan- 
glions of  the  limbs  and  neck  are  particularly 
affected  in  acute  farcy,  we  nevertheless  fre- 
quently find  alterations  of  the  lymphatic  gan- 
glions in  the  deep-seated  parts  of  the  neck, 
chest,  and  belly.  In  most  of  the  cases  that  I 
have  observed,  these  lesions  had  the  appear- 
ances which  I shall  by  and  by  describe,  when 
1 come  to  speak  of  chronic  farcy : so  that  it 
would  seem  as  if  the  acute  external  eruption 
of  farcy  was  nothing  more  than  the  ultimate 
explosion  of  a disease  already  of  some  stand- 
ing. I must  however  add,  that  the  majority 
of  horses  that  I have  seen  labouring  under 
acute  farcy  were  also  suffering  from  chronic 
glanders,  the  nostrils,  and  sometimes  the  larynx 
and  trachea,  presenting  its  characteristic  le- 
sions. 

The  characters  of  acute  farcy  are  very  stri- 
king, especially  when  the  swelling  of  the 
limbs,  the  circumscribed  tumours  of  the  flanks, 
the  farcinous  cords,  and  their  peculiar  erup- 
tion, are  present  at  the  same  time.  But  wre 
should  not  give,  as  some  veterinary  surgeons 
still  continue  to  do,  the  name  of  farcy,  or  of  the 
cords  of  farcy,  to  attacks  of  superficial  angeio- 
leucitis  or  phlebitis,  which  are  perfectly  cura- 
ble, and  have  not  been  produced  by  the  spe- 
cific cause  of farcy,  or  of  glanders.  And  here 
I should  remind  the  reader,  notwithstanding 
the  analogy  of  anatomical  characters,  that  the 
attacks  of  angeioleucitis,  of  phlebitis,  and  the 
purulent  absorptions  that  occur  in  the  solidi- 
pedes  from  wounds,  setons,  &c.  must  not  be 
confounded  with  the  true  acute  farcy,  nor 
with  the  contagion  of  glanders.  The  difference 
of  the  morbid  poisons  establishes  a difference 
between  these  affections,  and  particular  symp- 
toms render  them  readily  distinguishable  from 
each  other,  both  in  man  and  in  the  solidipcdes. 

(b.  2.)  Chronic  farcy  in  the  solidipedes. — In 
this  class  of  animals,  farcy  is  met  more  fre- 
quently in  the  chronic  than  in  the  acute  state. 
Chronic  farcy,  like  the  acute,  i3  characterized 
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by  pustules,  cords,  and  doughy  patches  more 
or  less  circumscribed,  by  engorgement  of  the 
limbs,  and  sometimes  by  alterations  of  the 
tendinous  sheaths,  and  even  of  the  bones 
themselves. 

Many  horses  have  pustules,  or  farcinous 
cords,  without  presenting  nasal  discharge, 
engorgement  of  the  submaxillary  lymphatic 
ganglions,  or  other  symptoms  of  glanders,  a 
circumstance  which  explains  the  less  serious 
character  of  chronic  farcy,  when  compared 
with  that  of  farcy  in  its  acute  form.  In 
chronic  farcy,  free  from  complication,  there  is 
no  fever,  none  of  the  principal  functions  arc 
disturbed,  and  if  there  be  no  swelling  of  the 
limbs,  the  horses  may  be  employed  in  their 
usual  labour.  I have,  in  several  instances, 
seen  the  disease  characterized  but  by  a few 
pustules,  thinly  scattered  over  the  body  and 
limbs.  These  pustules,  about  the  size  of  a 
pea  or  a nut,  are  indolent,  and  do  not  form 
abscesses  till  after  the  space  of  a week  or  two. 
They  then  become  covered  with  a brownish 
yellow  crust,  firmly  adherent,  and  as  it  were 
embossed  in  the  skin  ; around,  and  under  the 
crust,  the  finger  distinguishes  a slight  degree 
of  induration. 

If  the  eruption  be  considerable  on  a limb, 
it  swells,  and  the  animal  soon  walks  lame.  I 
have  seen  in  the  course  of  three  months,  one 
of  the  hind  limbs,  or  the  head  and  neck  of  the 
horse,  become  successively  covered  with  such 
a number  of  pustules,  that  the  skin  entirely 
deprived  of  hair,  and  covered  with  crusts  and 
ulcers , presented  a most  hideous  aspect.  The 
ulcers,  situated  sometimes  around  the  lips  and 
nostrils,  sometimes  on  the  internal  surface  of 
the  limbs,  and  near  the  ham-strings,  furnished 
a thick  fetid  matter,  which  oozed  out  abund- 
antly from  beneath  the  crusts  as  soon  as  these 
were  detached. 

In  these  cases  of  inveterate  farcy,  loss  of 
appetite,  progressive  emaciation,  cough,  and 
a kind  of  hectic,  announce  a more  or  less 
speedy  death  ; and  on  opening  the  body  we 
often  find  alterations  of  the  lungs,  more  espe- 
cially in  the  form  of  lobular  pneumonia,  farci- 
nous ulcerations  in  the  larynx  and  trachea, 
and  a few  glanderous  elevations  or  ulcerations 
in  the  nostrils,  even  though  no  discharge  had 
taken  place  during  life. 

In  the  acute  farcy  of  the  horse,  the  skin  is 
less  adherent  to  the  farcinous  cords  than  in 
the  acute  farcy,  presents  a smooth  surface,  and 
is  free  of  pain. 

These  cords  present  knots  of  a less  defined 
form  than  those  of  acute  farcy  ; they  are  formed 
by  engorged  lymphatic  vessels  and  ganglions, 
in  which  is  depositeil  a whitish  yellow  matter 
resembling  in  appearance  the  matter  of  soft- 
ened tubercle,  or  certain  kinds  of  semi-solid 
creamy  pus.  The  engorged  lymphatic  gan- 
glions are  in  general  paler  and  firmer  than  in 
the  healthy  state,  and  their  tissue  is  infiltrated 
with  this  matter  of  tuberculous  appearance. 
The  size  of  the  ganglions  is  doubled,  tripled, 
quadrupled,  and  they  may  attain  much  greater 
dimensions.  I have  seen  a horse  whose  limbs 


were  covered  with  chronic  farcinous  eruption, 
and  on  whose  chest  were  several  tumours, 
each  as  large  as  a child’s  head.  I may  here 
observe,  that  the  diagnosis  in  some  of  these 
cases  of  chronic  engorgement  of  the  lymphatic 
vessels  and  ganglions  may  remain  doubtful, 
when  they  are  not  accompanied  by  farcinous 
eruption.  In  the  solidipedes,  engorgements 
sometimes  occur,  which  have  a strong  resem- 
blance to  the  tumours  which  are  observed  on 
persons  affected  with  scrofula.  Nor  does  an 
anatomical  examination  suffice  to  remove  the 
uncertainty  of  the  diagnosis,  for  in  farcy,  as  in 
scrofula,  these  swollen  ganglions  are  infil- 
trated with  matter  of  a tuberculous  appear- 
ance. The  inoculation  on  another  animal  of 
the  matter  of  these  ganglions  is  a resource 
not  to  be  relied  on,  as  it  but  rarely  gives  rise 
to  the  development  of  farcy,  even  when  it 
has  been  taken  from  horses  that  had  previously 
presented  farcinous  eruptions.  The  co-exist- 
ence of  caries,  of  thickening  of  the  periosteum, 
and  of  some  other  lesions  of  the  bones  may 
also  occur  in  cases  of  farcinous  infection,  as 
well  as  in  others  more  or  less  analogous  to  the 
scrofulous  affections  in  man.  However,  when 
such  engorgements  are  preceded  by  farcinous 
pustules,  though  they  may  have  disappeared 
a month  or  more,  or  when  horses  with  these 
tumours  become  glanderous,  all  uncertainty 
on  this  point  is  at  an  end. 

In  solidipedes,  attacked  with  chronic  farcy', 
there  are  formed  in  the  cellular  tissue  of  the 
body  and  limbs  flattened  tumours,  which  con- 
tain at  their  commencement  a ropy  matter 
resembling  a strong  solution  of  gum.  These 
tumours  sometimes  inflame  accidentally,  and 
when  they  are  cut  into  this  gelatiniform  fluid 
issues,  mixed  with  blood  and  true  pus.  I have 
seen  these  tumours  more  especially  in  the  but- 
tocks. 

As  to  the  engorgement  of  the  limbs  in  chronic 
farcy,  it  also  offers  alterations  distinct  from 
those  of  acute  farcy.  In  the  places  where  the 
pustules  have  been,  the  skin,  white,  furfura- 
ceous,  and  bald,  presents  numerous  cicatrices  ; 
it  is  thick,  indurated,  and  strongly  adherent  to 
the  subcutaneous  cellular  tissue,  which  is  hard 
and  somewhat  lardaceous,  especially  in  cases 
of  very  inveterate  farcy.  The  veins  rarely 
contain  any  fibrinous  clots,  but  their  walls  are 
thickened,  and  in  some  places  their  calibre 
appears  to  be  obliterated. 

In  chronic  farcy  the  eruption  and  farcinous 
cords  disappear  sometimes  spontaneously,  after 
having  existed  several  months.  In  some 
cases  it  is  only  a long  time  after,  that  the  dis- 
ease shows  itself  on  other  parts  of  the  body, 
or  in  the  parts  in  which  it  had  appeared  ori- 
ginally. After  the  destruction  of  the  farci- 
nous pustules  by  fire,  or  after  the  extirpation 
of  the  farcinous  cords  and  engorged  ganglions, 
the  horses  also  may  assume  the  appearance  of 
perfect  health,  and  be  again  employed  at 
labour.  But  sooner  or  later  fresh  eruptions 
take  place,  or  they  become  glanderous. 

In  regard  to  duration,  the  chronic  farcy 
varies  from  several  months  to  several  years, 
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according  to  the  extent  of  the  eruptions,  the 
frequency  or  infrequency  of  their  return,  and 
the  co-existence,  or  not,  of  the  glanders. 

When  acute  farcy  occurs  simultaneously 
with  acute  glanders,  in  a horse,  ass,  or  mule, 
already  affected  with  chronic  glanders,  art  is 
impuissant,  and  the  animal  is  sacrificed. 

In  the  rare  cases  of  acute  primitive  farcy, 
whether  spontaneous  or  the  consequence  of 
contagion, the  farciuous pustules  are  destroyed, 
and  if  the  farcinous  cords  are  not  very  nume- 
rous, they  are  removed  with  the  knife.  This 
local  treatment,  however,  does  not  effect  a 
complete  cure,  as  sooner  or  later  fresh  pus- 
tules and  cords  occur  in  other  regions  of  the 
body.  As  to  the  preparations  of  mercury, 
sulphur,  iodine,  &c.,  which  have  been  extolled 
for  their  efficacy  in  destroying  the  infection  of 
farcy,  they  possess  no  claim  to  the  virtues 
which  some  veterinary  surgeons  have  ascribed 
to  them. 

I have  also  seen  some  horses,  in  which  all 
the  symptoms  of  chronic  farcy  had  disappeared 
spontaneously  under  the  influence  of  regimen, 
or  by  the  exhibition  of  preparations  of  iodine, 
or  by  external  application  of  chloride  of  lime, 
or  a solution  of  sulphate  of  iron  ; or,  in  fine, 
by  the  cauterization  or  extirpation  of  the 
pustules  and  cords.  Veterinarians  quote 

many  such  cases.  But  these  cures  are  more 
apparent  than  real.  The  disease  almost 

always  returns,  even  in  the  animals  that  are 
placed  in  the  most  favourable  conditions  as 
to  constitution  and  keep.  But,  however,  as 
frequently  by  these  different  means,  all  the 
symptoms  of  farcy  are  made  to  disappear  for 
several  months,  it  is  but  reasonable  to  hope 
that  cures  of  a more  complete  and  durable 
kind  may  yet  be  obtained. 

(b.  3.)  Farcy  in  man. — Farcy  may  be  trans- 
mitted from  the  solidipedes  to  man  by  infec- 
tion, and  more  frequently  by  inoculation.  At 
the  present  day  the  number  of  instances  in 
which  such  transmission  has  already  taken 
place  is  unfortunately  considerable. 

In  man,  as  in  the  solidipedes,  farcy  some- 
times occurs  in  the  acute  form,  but  more  fre- 
quently in  the  chronic.  In  the  former  it  is 
almost  always  associated  with  acute  glanders, 
and  in  the  latter,  after  several  months’  dura- 
tion, it  supervenes  as  the  ultimate  phenome- 
non of  the  glanderous  or  farcinous  infection. 

(b.  4.)  Acute  fare y. — In  man.  as  in  the  soli- 
dipedes, acute  farcy  only  differs  from  glanders 
by  the  nature  of  the  parts  affected.  Farcy 
and  glanders  are  morbid  conditions  produced 
by  the  same  contagion,  and  are  only  distin- 
guished from  each  other  by  situation. 

All  the  persons  that  have  been  attacked 
with  acute  farcy,  and  of  whom  an  exact  account 
has  been  published,  were  males  employed  in 
the  care  of  farcied  or  glandered  horses,  or 
horses  generally.  In  several  cases  the  disease 
had  evidently  arisen  from  inoculation  by  punc- 
ture ; in  the  others,  the  mode  of  introduction 
of  the  contagion  had  not  been  stated  or  recog- 
nized. 

When  the  disease  has  been  produced  from 


a puncture,  the  primitive  local  symptoms  are 
inflammation  of  the  lymphatic  vessels  and 
ganglions  (Angeioleucilis)  in  the  vicinity  of  the 
puncture,  and  diffuse  inflammation  of  the  sub- 
cutaneous cellular  tissue.  In  one  case  this 
local  inflammation  was  slight  ; the  puncture 
was  healed  on  the  fourth  day  ; but  a few  days 
later  this  cure  was  followed  by  fresh  inflam- 
mation in  the  same  finger.  In  fine,  intense 
fever  and  general  symptoms  of  infection  pre- 
cede the  development  of  inflammation  of  the 
veins,  the  lymphatic  vessels,  and  ganglions,  or 
of  the  puncture.  Some  patients  have  re- 
mained from  two  to  eight  days  without  mani- 
festing any  thing  remarkable.  After  this  kind 
of  incubation,  pain,  heat,  and  swelling,  have 
followed  in  the  point  where  the  virus  had  been 
inserted. 

Sometimes  in  the  puncture  a true  pustule 
forms,  to  which  succeeds  an  ill-conditioned 
ulcer,  having  raised  edges,  and  a greyish 
aspect.  Soon  after  wre  observe  along  the 
fore-arm  and  arm  a red  line,  more  rarely  a true 
cord,  produced  by  the  swollen  and  inflamed 
lymphatic  vessels,  engorgement  of  the  lym- 
phatic ganglions  in  the  vicinity  of  the  punc- 
ture, a diffuse  inflammation  of  the  subcutaneous 
cellular  tissue,  with  fever,  pain  in  the  head, 
retching,  and  other  symptoms,  similar  to  those 
generally  produced  by  the  inoculation  of  mor- 
bid or  putrified  matter.  In  some  cases,  how- 
ever, the  local  phenomena  have  been  but 
slight,  or  quickly  subdued.  The  patients 
seemed  to  be  all  but  cured,  when  the  peculiar 
symptoms  of  acute  glanders  burst  forth,  sym- 
ptoms consequent  upon  that  general  and  spe- 
cific infection,  which  principally  characterize 
farcy  in  the  human  subject,  and  which  distin- 
guish it  from  the  forms  of  angeioleucitis  pro- 
duced by  the  inoculation  of  common  pus,  or 
that  of  any  other  morbid  matter,  whose  effects 
have  been  hitherto  investigated. 

The  inflammation  of  the  lymphatic  vessels 
soon  breaks  out  in  distant  parts,  and  the  gan- 
glions under  the  jaw  become  swollen  and 
painful.  The  arm  soon  swells,  becomes  ten- 
der, and  extremely  painful,  especially  in  the 
vicinity  of  the  joints,  abscesses  form  in  the 
subcutaneous  cellular  tissue,  and  the  fever 
continues  with  increasing  intensity. 

Already,  and  that  too  but  a little  time  after 
the  farcinous  inoculation,  the  patients  com- 
plain of  nausea,  retching,  loss  of  appetite, 
shivering,  bad  taste  in  the  mouth,  and  other 
symptoms  that  generally  accompany  angeioleu- 
citis and  phlebitis  with  introduction  of  a mor- 
bid poison  into  the  blood.  Up  to  this  period 
the  symptoms  produced  by  the  inoculation  of 
farcinous  or  glanderous  matter  cannot  be  dis- 
tinguished from  those  of  dissection  wounds,  or 
other  punctures,  by  which  putrid  matter  has 
been  introduced.  The  cause  alone  separates 
these  two  series  of  pathological  phenomena. 

If  the  morbid  poison  does  not  take  deep 
root  in  the  system,  acute  farcy  may  often 
have  a favourable  termination. 

Two  other  kinds  of  symptoms,  viz.  the  pus- 
tular eruption  of  farcy,  which  is  also  observed 
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in  the  acute  fareinous  glanders  in  man  ; and 
multiplied  abscesses  on  the  body  and  limbs 
announce  a general  infection,  and  death  with 
very  few  exceptions.  It  is  these  secondary 
symptoms,  (I  repeat,)  particularly  the  erup- 
tion, which  clearly  distinguish  acute  farcy  in 
man  from  the  poisonings  arising  from  the  intro- 
duction of  other  morbid  or  putrid  matter. 
The  fareinous  eruption  shows  itself  at  periods 
more  or  less  distant  from  that  of  the  inocula- 
tion of  the  glanderous  or  fareinous  matter, 
sometimes  on  the  fourteenth  day,  or  later, 
about  the  third  or  fourth  week.  This  erup- 
tion of  pustules,  accompanied  with  ecchymoses 
or  gangrenous  bullae,  occurs  on  the  face,  body, 
limbs,  and  genitals  ; it  takes  place  almost 
always  successively.  If  the  surface  of  the 
body  be  examined  with  attention,  on  the 
fourth  or  fifth  day  of  the  eruption,  nascent 
pustules  are  observed,  under  the  form  of  a 
thick  reddish  papula  ; others  more  advanced 
in  form,  like  those  of  the  pustular  and  globu- 
lar varicella  ; others  of  larger  size,  resembling 
the  pustules  of  ecthyma,  or  the  bullae  of  rupia 
in  a state  of  suppuration.  We  can  thus  under- 
stand how  different  pathologists,  in  order  to 
give  an  idea  of  the  fareinous  eruption,  have 
compared  it,  some  to  varicella,  others  to  vari- 
ola, to  vaccine,  to  the  pustules  of  ecthyma,  to 
boils,  and  to  the  suppurating  pustules  of  yaws. 
But  the  fareinous  eruption  differs  from  all 
others  in  the  general  appearance  of  the  erup- 
tion, in  the  specific  nature  of  the  matter  of 
the  pustules,  and  in  the  differences  of  aspect 
the  pustules  themselves  present  in  their  differ- 
ent periods,  corresponding  to  differences  in 
their  structure.  At  first  they  form  a solid 
reddish  elevation,  in  which  neither  pus,  nor 
fibrinous  deposit  is  discovered.  When  more 
matured,  we  find  under  the  epiderin  a plastic 
matter,  which  does  not  flow  like  pus.  If 
we  take  up  some  of  it  on  the  point  of  a needle 
we  cannot  obtain  from  it  the  smallest  quantity 
of  serum  ; it  does  not  even  moisten  the  piece 
of  glass  on  which  it  is  spread.  Examined  by 
the  microscope,  it  does  not  present  distinctly 
pus  globules,  but  we  discover  blood-globules 
in  a state  of  alteration,  several  of  which  still 
preserve  their  peculiar  form,  and  yellowish 
colour.  Under  this  deposit  of  plastic  lymph, 
the  derm  presents  small  red  spots,  and  its  sur- 
face appears  not  only  depressed,  but  exco- 
riated. The  pustules  of  acute  farcy  are,  there- 
fore, formed  by  a small  pseudo-membranous 
deposit,  but  this  deposit  is  neither  circular, 
nor  depressed  in  the  centre  like  the  pseudo- 
membranous disc  of  variola  ; neither  are  these 
pustules  umbilicated  like  those  of  the  variola. 

If  we  examine,  in  like  manner,  another  in  a 
more  advanced  state,  larger,  and  more  promi- 
nent, we  find  it,  like  the  former,  formed  chiefly 
by  plastic  lymph,  but  it  contains  besides  a 
small  quantity  of  liquid  pus.  These  fareinous 
pustules  prominent  on  the  skin,  penetrate 
also  into  the  substance  of  the  derm,  the  tissue 
of  which  is  partly  destroyed,  or  its  meshes  are 
so  widely  separated,  that  no  traces  of  them 
remain.  This  disposition,  which  is  altogether 


peculiar,  has  not  been  observed  in  any  other 
pustular  eruption  of  the  skin. 

Other  pustules  (those  I compared  to  the 
pustules  of  rupia  simplex  in  the  state  of  sup- 
puration) present  another  arrangement  ; the 
centre  is  occupied  by  a yellowish  flat  crust, 
the  circumference  of  which  is  bathed  in  liquid 
pus  of  a white  rose  colour.  When  the  crust, 
the  epiderm,  and  pus  are  removed,  the  ex- 
posed chorion  appears  uneven  on  its  surface, 
and  infiltrated  with  blood.  These  points  of 
the  derm,  seen  under  water,  appear  slightly 
villous. 

The  fareinous  eruption  is  preceded  or  ac- 
companied with  abundant  sweats,  and  at  the 
same  time,  the  skin  of  the  cheeks,  and  other 
parts  of  the  body,  has  been  observed  to  be- 
come gangrenous. 

Another  most  striking  character  of  the  far- 
cinous  angeioleucitis,  similar  to  that  of  the 
solidipedes,  is  the  appearance  on  different 
regions  of  the  body,  at  points  distant  from  the 
place  of  inoculation,  and  most  frequently  on 
the  limbs,  of  soft,  doughy,  slightly  elevated 
tumours,  unaccompanied  by  much  pain,  and 
which  almost  always  terminate  by  suppuration. 
Other  abscesses,  more  or  less  extensive,  pre- 
ceded by  erysipelatous  or  phlegmonous  inflam- 
mation, are  formed  under  the  skin  in  the  limbs, 
at  points  varying  in  distance  from  the  place 
of  inoculation.  The  appearance  of  these  ab- 
scesses is  always  preceded  by  pains  along  the 
limbs,  and  sometimes  in  the  joints.  It  is  right 
to  observe,  that  in  the  human  subject  similar 
abscesses  occur  in  angeioleucitis,  and  as  a con- 
sequence of  phlebitis  independent  of  any  far- 
cinous  or  glanderous  eruption.  In  lying-in 
women,  attacked  with  puerperal  fever,  uterine 
or  ovaric  phlebitis,  abscesses  sometimes  are 
formed  in  different  regions  of  the  body,  small 
purulent  depots  in  the  lungs,  in  the  liver,  and 
in  the  spleen,  and  even  gangrenous  affec- 
tions of  the  skin,  and  in  the  nasal  fossae  have 
been  observed  *.  But  I am  not  aware  that  in 
such  cases  the  true  glanderous  or  fareinous 
eruption  has  ever  been  observed. 

The  phlebitis,  which  supervenes  on  ampu- 
tation for  gun-shot  wounds,  &c.  &c.,  is  some- 
times followed  by  general  phenomena  of  in- 
fection, and  numerous  abscesses  ; but  among 
the  many  cases  I have  consulted,  no  mention 
is  made  of  fareinous  cutaneous  eruption  ; and 
in  a very  considerable  number  of  cases  of 
phlebitis  that  have  occurred  within  my  own 
observation,  I have  never  seen  acute  farcy. 

In  order  to  distinguish  these  different  kinds 
of  infection,  and  these  abscesses,  from  each 
other,  the  cause  must  be  taken  into  account. 
Glanders,  when  it  occurs  ulteriorly,  is  also 
one  of  the  distinctive  characters  of  fareinous 
angeioleucitis,  and  of  fareinous  abscesses  in  the 
human  subject. 

When  the  disease  is  progressing  towards  a 
fatal  termination,  and  it  terminates  almost 
always  so  in  cases  of  acute  farcy  with  erup- 

1 Raymond,  Edw.  Des  Affections  Gangreneuses,  ob- 
scrvics  chez  les  nouvclles  Accoucliecs,  in  4to.  Paris, 
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tion,  prostration  occurs  from  the  eleventh  to 
the  fourteenth  day,  with  delirium,  fetid,  invo- 
luntary stools,  and  other  putrid  symptoms, 
and  death  takes  place  from  the  thirteenth  to 
the  nineteenth  day. 

In  cases  of  accidental  inoculation  of  farcy, 
where  eruption  does  not  follow,  the  diagnosis 
is  much  less  grave.  In  the  eruptive  farcy 
nine  deaths  have  occurred  in  eleven  cases ; 
and,  on  the  other  hand,  four  out  of  five  have 
been  cured  in  farcy  without  eruption.  How- 
ever, when  the  disease  has  terminated  favo- 
rably, the  cure  has  taken  place  after  a month 
or  more  of  suffering.  It  may  be  asked,  whe- 
ther these  cases,  which  in  reality  did  not 
differ  from  ordinary  cases  of  dissection  wounds, 
otherwise  than  in  their  cause,  and  in  the  fre- 
quency of  extensive  abscesses,  are  not  benig- 
nant forms  of  farcy  ? May  not  some  of  them 
have  been  caused  by  farcinous  matter,  altered, 
and  modified  ? Should  they  be  considered  as 
cases  almost  similar  to  anatomical  or  surgical 
wounds,  with  introduction  of  morbid  poison  ? 
At  present  these  questions  cannot  be  satis- 
factorily answered.  It  however  may  be  af- 
firmed positively,  that  the  consequence  of  dis- 
section wounds,  circumscribed  angeioleucitis, 
with  numerous  successive  abscesses,  without 
eruption,  has  been  more  frequently  observed 
in  veterinarians,  who  dissect  glandered  horses, 
than  amongst  anatomists  who  dissect  the 
human  body  ; and  that  this  form  of  farcy  (if, 
as  1 believe,  it  be  one,)  is  much  less  danger- 
ous. 

The  anatomical  investigations  which  had 
been  made  prior  to  mine  on  farcy  were  not 
conducted  with  sufficient  care ; the  nasal 
fossae  and  larynx  had  been  examined  but  once 
by  M.  Wolff ; and  there  might  in  some  cases 
have  in  reality  been  an  eruption  in  the  nasal 
fossae  and  larynx,  even  though  no  discharge 
from  the  nose  had  been  observed  during  life, 
a fact  which  I have  myself  observed,  both  in 
the  horse,  and  in  the  human  being,  attacked 
with  farcy. 

The  lymphatic  vessels  and  ganglions  of  the 
inflamed  parts  had  not  been  examined,  or,  at 
least,  no  mention  had  been  made  of  such  re- 
searches, and  this  is  the  more  to  be  regretted, 
as  the  inflammation  of  these  vessels  had  been 
manifested  in  almost  all  the  cases  by  unequi- 
vocal symptoms  during  life.  It  does  not  even 
appear  that  any  one  thought  of  examining  the 
lymphatic  system,  or  at  least  the  ganglions  in 
other  regions  of  the  body. 

In  all  the  autopsies,  abscesses  have  been 
observed  in  the  subcutaneous  and  intermus- 
cular cellular  tissue,  and  these  collections 
were  very  much  more  frequent  in  man,  than 
in  the  solidipedes.  As  in  the  ca<e  of  these 
animals,  sometimes  the  veins  of  the  parts 
affected  have  been  found  to  be  inflamed  ; but 
what  ought,  in  my  opinion,  to  have  arrested 
attention  particularly,  is  the  lesion  of  the 
lungs,  analogous  in  all  points  to  those  ob- 
served in  acute  glanders,  and  which  have 
been  observed  generally  in  the  train  of  puru- 
lent absorptions,  and  other  infections  by  mor- 


bid poisons,  viz.  small  abscesses  in  the  lungs, 
softening  of  their  tissue,  sero-sanguineous 
fluid  in  the  pleura  and  pericardium,  &c.  &c. 
In  some  cases  a lymphatic  exudation  has  been 
observed  in  the  arachnoid,  in  another  a small 
abscess  in  the  brain,  and  in  a third  sanguine- 
ous serum  in  the  arachnoid. 

As  acute  glanders  always  manifests  itself  in 
man  with  the  external  characters  of  the  dis- 
ease, known  in  horses  as  the  acute  farcinous 
glanders,  the  analogy  of  acute  farcy  with 
glanders  is  most  striking  ; nevertheless,  the 
existence  of  nasal  discharge,  and  of  pustular 
eruptions  in  the  nostrils,  and  sometimes  in  the 
larynx,  clearly  separate  acute  glanders  from 
farcy. 

We  must  distinguish  true  farcy  in  man 
from  other  forms  of  angeioleucitis,  with  nume- 
rous abscesses,  which  bear  a strong  resem- 
blance to  it  in  regard  to  symptoms.  Thus  in 
the  dissection  wounds  of  surgeons  and  of 
veterinarians,  with  inoculation  of  glanderous 
or  farcinous  matter,  the  first  symptoms  pre- 
sent an  undoubted  resemblance,  being  in  both 
cases  inflammation  of  the  lymphatic  vessels 
and  ganglions,  sometimes  of  one  or  two  veins, 
diffuse  inflammation  of  the  cellular  and  inter- 
muscular tissue,  fever,  &c.  The  difference  of 
the  cause  alone  prepares  us  for  the  difference 
of  the  ulterior  symptoms. 

In  cases  of  inoculation,  say  in  the  thigh,  or 
in  any  other  part  of  the  body,  where  a cup- 
ping-glass may  be  applied,  it  will  be  proper  to 
have  recourse  to  it,  and  immediately  after  to 
cauterize  deeply  the  little  wound. 

In  the  same  manner  as  veterinarians  destroy 
farcinous  pustules  by  knife  or  fire,  in  two  cases 
of  farcy  without  eruption,  Lorin  extirpated 
successfully  the  inflamed  lymphatic  ganglions. 

Local  bleeding,  emollient  poultices,  and  at 
a later  period,  alkaline  poultices,  mercurial 
friction,  &c.  have  been  employed,  but  writh 
little  success,  to  combat  the  local  inflamma- 
mations  of  acute  farcy.  By  means  of  free 
incisions,  issue  is  given  to  pus,  when  it  forms 
collections  in  the  subcutaneous  or  intermus- 
cular cellular  tissue. 

The  general  treatment,  or  that  directed 
against  the  infection,  is  just  as  uncertain  in 
man  as  it  is  in  the  solidipedes. 

(b.  5.)  Chronic  farcy  in  man. — All  the  indi- 
viduals in  whom  this  form  of  farcy  has  been 
observed,  have  been  veterinary  pupils,  grooms, 
or  persons  employed  habitually  about  glan- 
derous or  farcinous  horses.  In  most  of  them 
the  symptoms  have  been  developed  in  conse- 
quence of  wounds  inflicted  on  themselves 
while  dissecting,  skinning,  or  operating  on 
animals  that  had  been  affected  with  glanders 
or  farcy,  the  kind  of  glanders,  or  farcy,  not 
having  been  rigorously  indicated.  But  it  re- 
sults from  my  own  observations,  that  chronic 
farcy  in  man  is  most  frequently  a conse- 
quence of  the  inoculation  of  matter  produced 
from  the  glanders,  or  acute  farcy  of  the  soli- 
dipedes. 

Chronic  farcy  in  man  differs  from  the  acute 
not  only  in  its  progress,  but  also  in  a remark- 
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able  circumstance,  which  also  occurs  in  the 
solidipedes,  and  this  is,  that  it  is  not  accom- 
panied by  the  cutaneous  pustular  eruption,  nor 
the  gangrenous  bullae  observed  in  acute  farcy. 

In  a certain  number  of  cases  of  chronic 
farcy,  the  inflammation  produced  by  the 
wound,  and  the  inoculation  of  the  glanderous 
or  farcinous  matter,  is  limited  to  the  arm  on 
which  one  of  the  fingers  has  been  punctured. 
Some  days  after,  inflammation  of  the  lympha- 
tic vessels,  and  a kind  of  erysipelatous  phlegmon 
arise,  and  extend  progressively  from  below 
upwards,  and  red  lines  are  almost  always  ob- 
served ascending  to  the  arm-pit,  under  the 
skin,  subcutaneous  abscesses  form,  and  cords 
produced  by  the  engorgement  of  the  lympha- 
tic vessels  are  developed  in  the  same  manner 
as  in  the  angeioleucitis,  which  occurs  in  medi- 
cal students  from  dissection  wounds.  Several 
of  these  cases  of  chronic  farcy,  treated  in  this 
first  period,  have  terminated  in  a cure,  after 
several  months  of  suffering  ; a larger  number 
have  terminated  fatally,  after  the  formation  of 
abscesses  in  other  parts  of  the  body,  or  the 
development  of  acute  glanders. 

In  fact,  independently  of  the  local  inflam- 
mation produced  by  the  puncture,  and  of  the 
inflammation  of  the  lymphatic  vessels  and 
ganglions  of  the  wounded  arm,  after  the  inocu- 
lation of  farcy,  secondary  symptoms  arise, 
almost  invariably,  such  as  partial  angeioleucitis, 
and  abscesses  in  distant  parts. 

Several  patients  have  complained  of  pains 
in  the  joints,  simulating  rheumatic  fever,  or 
have  speedily  manifested  general  symptoms 
of  infection.  In  these  cases  of  chronic  farcy, 
the  progress  of  the  disease  has  been  very  slow, 
and  very  different  from  the  multiple  abscesses 
that  occur  in  medical  students  after  dissection 
w'ounds. 

Finally,  after  these  multiple  abscesses  from 
farcinous  or  glanderous  infection,  alterations 
of  the  nose  and  larynx,  glanderous  in  their 
nature  and  appearance,  or  at  least  considered 
to  be  such  by  competent  judges,  have  been 
observed.  In  none  of  the  cases  in  which 
medical  students  have  been  wounded,  at  least 
within  my  own  knowledge,  have  any  such 
alterations  of  the  nasal  fossae,  or  organs  of  the 
voice,  been  remarked.  In  solidipedes  labour- 
ing under  chronic  farcy,  I have  often  found 
these  consecutive  lesions  of  the  larynx  and 
nasal  fossae. 

During  life,  the  most  certain  and  ready 
means  of  ascertaining  the  farcinous  or  non- 
farcinous  nature  of  multiple  abscesses,  consists 
in  inoculating  a horse  or  ass  with  the  fresh 
pus  of  the  ulcers.  The  development  of  glan- 
ders, or  farcy,  removes  all  doubt  as  to  the 
nature  of  the  disease,  comparative  experiments 
having  fully  convinced  me  that  the  inocula- 
tion with  common  pus  does  not  produce  the 
same  results.  (See  Glanders.)  The  multi- 
ple abscesses  observed  in  the  human  subject 
affected  with  chronic  farcy,  present  moreover 
particular  characters  in  their  mode  of  deve- 
lopment, occurring  most  frequently  on  the 
back  of  the  shou'ders,  in  the  fore-arms,  thighs, 


and  legs,  rarely  on  the  body.  The  matter 
they  contain  has  not,  especially  in  the  early 
periods  of  its  formation,  the  appearance  of 
common  pus.  Farcinous  pu3  resembles  a 
mixture  of  pus  and  gelatiniform  matter,  the 
deposition  of  which  takes  place  without  pain, 
and  often  without  the  patient  being  conscious 
of  it. 

When  these  purulent  collections  are  opened 
with  the  knife,  the  wound  remains  for  a long 
time  fistulous,  and  sometimes  ulcerates.  When 
they  form  on  the  instep,  the  internal  surface 
of  the  tibia,  or  in  the  vicinity  of  joints,  they 
are  sometimes  followed  by  caries  of  the  bones 
of  the  leg,  of  the  tarsus,  a circumstance  which 
in  several  cases  may  have  caused  these  abs- 
cesses to  be  considered  of  a venereal  or  scro- 
fulous nature. 

I may  here  remark,  that  multiple  scrofulous 
abscesses  arc  formed  almost  always  under  the 
jaw's,  in  which  situation  farcinous  abscesses  in 
the  human  subject  are  very  rare  ; that  if  in 
chronic  farcy,  and  in  scrofula  in  the  human 
subject,  purulent  collections  are  frequently 
formed  in  the  vicinity  of  the  articulations,  we 
do  not  observe  in  scrofula,  as  in  farcy,  these 
abscesses  appear  in  the  length  of  the  limbs, 
without  previous  engorgement  of  the  lympha- 
tic ganglions,  and  a change  to  a violet  colour 
of  the  skin  that  covers  them  ; moreover,  that 
the  multiple  abscesses  of  scrofulous  patients 
are  only  observed  in  persons  of  a decidedly 
strumous  constitution,  and  in  the  train  of 
other  unequivocal  symptoms  of  a constitutional 
taint  ; and,  finally,  that  in  case  of  chronic 
farcy  in  a person  of  strumous  habit,  the  inocu- 
lation of  the  pus  on  a horse  or  ass,  removes 
all  doubt  as  to  its  nature. 

Multiple  venereal  abscesses,  and  gummy 
tumours,  may  be  distinguished  from  farcinous 
abscesses,  in  being  formed  on  the  superficial 
bones,  upon  the  external  lamellae  of  which 
they  almost  always  produce  alteration,  and  in 
their  being  preceded  or  accompanied  by  other 
syphilitic  affections  of  the  genitals,  skin,  throat, 
&c. 

After  confluent  variola,  when  the  patient 
survives,  during  convalescence,  variolous  mul- 
tiple abscesses  are  sometimes  formed,  readily 
distinguishable  from  farcinous  abscess,  by  the 
conditions  under  which  they  are  developed. 

I have  seen,  though  very  rarely,  after 
simple  phlegmon,  or  phlegmonous  erysipelas, 
multiple  abscesses  appear,  in  places  more  or 
less  remote  from  the  regions  primitively 
affected  ; an  abscess  in  the  fore-arm,  followed 
by  abscess  under  the  arm-pit,  in  the  arm,  or 
in  the  opposite  thigh.  I have  seen  most  of 
the  patients  recover  from  multiple  abscesses, 
purely  phlegmonous,  without  exhibiting  any 
general  symptoms  of  infection.  I have,  how- 
ever, seen  two  cases  of  phlegmon,  in  which  all 
the  phenomena  of  purulent  absorption  super- 
vened, probably  in  consequence  of  the  inflam- 
mation of  some  of  the  veins  in  the  vicinity  of 
the  primitive  focus.  Both  these  cases  termi- 
nated fatally. 

To  resume,  however  various  the  conditions 
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may  be,  under  which  multiple  abscesses  may  be 
developed,  it  will  be  possible  in  most  cases  to 
determine  whether  they  are  farcinous  or  not, 
by  a careful  investigation  of  their  cause  ; by 
taking  into  account  the  patient’s  occupation, 
constitution,  antecedent  diseases,  but  above 
all,  the  effects  of  the  inoculation  upon  a soli- 
dipedous  animal  of  the  pus  of  these  abscesses. 
However,  as  the  inoculation  hy  means  of  pus 
from  horses  affected  with  chronic  farcy  often 
fails,  it  might  happen  that  pus  taken  from  a 
man  labouring  under  chronic  farcy  would  not 
give  rise  to  the  development  of  farcy,  or 
glanders,  in  a horse,  and  the  uncertainty  in 
regard  to  the  point  would  remain.  This  ex- 
periment is  decisive  only  when  followed  by 
farcinous  or  glanderous  infection. 

The  results  of  therapeutic  experiments  on 
animals  affected  with  chronic  farcy,  are  un- 
fortunately entitled  to  little  confidence,  and 
form  but  a feeble  resource  for  the  medical 
practitioner.  I have  seen  a good  number  of 
cures  of  farcy,  but  few  of  them  had  proved 
permanent. 

Some  cures  of  chronic  farcy  in  the  human 
subject  have  also  been  spoken  of;  but  it  is 
difficult  to  say  to  which  of  the  remedies,  suc- 
cessively employed,  the  cure  was  to  be 
ascribed.  However,  it  appears  to  be  well 
established,  that  it  is  advantageous  to  open 
the  abscesses  with  the  cutting  instrument  as 
soon  as  they  appear,  and  to  cauterize  the 
cavity,  when  it  is  not  large,  with  the  iron  6om- 
ton,  heated  to  redness  ; when  the  cavity  is 
large,  chloruretted  or  ioduretted  injections, 
or  of  the  honied  vinous  water,  should  be 
employed. 

The  farcinous  ulcers  should  be  caute- 
rized several  times,  either  by  fire,  or  by  the 
acid  nitrate  of  mercury.  Finally,  it  should 
not  be  forgotten  that  the  cure  of  the  farcinous 
engorgements,  abscesses,  and  ulcers,  in  man, 
as  well  as  in  the  solidipedes,  is  singularly  pro- 
moted by  proper  hygeienic  measures,  and 
especially  by  nourishing  food.  Farcinous 
ulcers,  that  had  long  remained  fistulous,  have 
been  healed  by  a course  of  natural  or  artificial 
sulphurous  baths  ; others  have  closed  spon- 
taneously while  a favourable  change  was 
brought  about  in  the  constitution,  under  the 
influence  of  more  wholesome  food,  country 
air,  and  moderate  exercise,  &c. 

The  human  subject,  the  same  as  the  solidi- 
pedous,  may,  after  an  apparent  cure  from 
farcy,  of  several  months’  standing,  exhibit 
again  the  symptoms  of  farcinous  infection. 

In  our  ignorance  of  any  specific,  hygeienic 
care  is  still  our  chief  resource  to  guard  against 
these  deplorable  relapses,  and  the  ulterior 
development,  unfortunately  too  frequent,  of 
acute  glanders. 

1 shall  conclude  this  sketch  of  farcy  in  the 
soliilipedous  and  human  subject,  by  pointing 
out  some  special  researches,  which  the  reader 
may  consult,  with  a view  to  extend  his  know- 
ledge of  this  disease.  Vegea  expresses  him- 
self thus  as  to  the  derivation  of  the  words 
“ morbus  farciminosus,”  the  name  under  which 


he  designates  it.  “ Fareiminosus  autem  mor- 
bus a similitudine  farciminis  appellatus  est, 
quia  velut  per  fistulas  quasdam  inter  cutem 
et  carnem  corruptus  humor  emanat,  et  per 
totum  corpus  collectiones  plurimas  facit,  et 
aliis  velut  minuentibns,  aliae  rursum  nascun- 
tur.”  (Vegetii  Artis  Veterinarias.)  The  deno- 
minations of  farcin  and  farcy,  employed  by 
French  and  English  authors,  have  evidently 
the  same  derivatives,  As  to  the  term  Warm, 
employed  by  the  Germans,  it  is  derived  pro- 
bably from  the  resemblance  of  the  farcinous 
cords  to  worms.  The  term  scabbia,  employed 
by  the  Italians,  is  doubtless  allusive  to  the 
farcinous  eruption  and  crusts.  Spanish  vete- 
rinarians have  taken  account  chiefly  of  the 
farcinous  tumour  of  the  ganglions,  as  is  obvi- 
ous from  their  using  the  term,  “ lamparoncs 
del  cavallo”  (scrofula  of  the  horse). 
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(P.  Rat/er.') 

FEVER  (TRAUMATIC).  See  Irri- 
tation. 

FISSURE  (from  findere , to  cleave,  Lat. ; 
fente,  fissure,  Fr. ; Spalte,  Ger.)  In  speak- 
ing of  bones,  this  term  is  used  to  designate  a 
fracture  in  which  the  bone  is  cracked,  but  not 
separated.  Cracks  or  fissures  occur  also  in  the 
soft  parts.  A very  painful  affection  of  this 
nature  is  sometimes  observed  in  the  mucous 
membrane  of  the  anus.  (See  Anus.)  They 
are  also  observed  in  the  skin,  under  the  form 
of  longitudinal  ulcerated  chaps, — around  the 
natural  mucous  outlets,  as  in  the  lips,  and  in 
the  deep  clefts  of  the  thighs  and  nates. 
Cracks  in  the  latter  regions,  arising  from 
syphilitic  taint,  are  called  rhagades. 

FISTULA  (fistule,  Fr.  ; Fistel,  Ger.  ; 
avpiyK,  Gr.)  A solution  of  continuity,  so 
named  from  its  resemblance  to  the  tube  of  a 
pipe  or  reed  ; ordinarily  sinuous,  narrow’,  of 
variable  depth,  communicating  with  a natural 
or  accidental  cavity,  or  an  excretory  canal, 
and  giving  issue,  in  most  cases,  to  normal  or 
abnormal  secretions. 

The  fistulous  track  or  canal  is  lined  with  a 
fine  membrane,  mucous  in  appearance  and 
function,  though  not  furnished  with  mucipa- 
rous glands  ; it  is,  how’ever,  capable  of  secre- 
tion and  absorption,  w’hereby  its  obliteration 
is  effectually  prevented.  When  the  irritation 
has  persisted  for  a considerable  period,  the 
external  opening  of  the  fistula  grows  firm, 
and  is  furnished  with  an  epidermic  covering. 
In  some  situations,  this  disposition  to  thicken- 
ing at  the  external  aperture  is  so  great,  that 
it  assumes  a nipple  shape  of  callous  consist- 
ence, or  by  a fungating  process  is  raised  into 
irregular  nodules,  on  which  it  is  sometimes 
difficult  to  detect  the  orifice  of  the  fistula. 

The  mode  in  which  these  tracks  are  formed 
is  as  follows  : the  pus  becoming  accumulated 
in  the  primitive  scat  of  the  inflammation,  and 
the  membrane  containing  it  being  pressed  by 
it,  at  its  most  dependent  point  it  yields,  and 
is  elongated,  until  it  arrives  at  the  surface, 
which  it  elevates  into  a tumour,  and  finally 
ulcerates.  When,  however,  the  fistula  has 
been  produced  from  a wound  of  an  excretory 
reservoir  or  duct,  the  w’ound  itself  forms  the 
line  of  the  track. 

Under  the  generic  name  of  fistula,  affec- 
tions are  included  which  not  only  involve  a 
great  variety  of  structures,  but  differ  exceed- 
ingly from  each  other  in  regard  to  situation, 
causes,  results,  &c.  Solution  of  continuity, 
the  essential  feature  in  this  disease,  may  in 


effect  be  produced  mechanically  from  external 
causes,  or  vitally  from  internal  lesions.  A 
wound,  for  instance,  communicating  with  a 
natural  cavity,  or  an  excretory  duct,  becomes 
fistulous  from  the  irritation  arising  from  the 
constant  escape  of  some  portion  of  the  con- 
tents of  such  cavity  ; or  a foreign  body  may 
be  driven  into  the  living  parts  at  the  moment 
of  the  infliction  of  a wound,  and  there  giving 
rise  to  suppurative  irritation,  the  track  by 
which  its  entrance  wras  effected  is  converted 
into  a fistulous  channel  for  the  elimination  of 
the  purulent  matter.  The  same  effect  will 
follow  when  a splinter  of  bone  is  the  exciting 
cause  of  the  suppuration.  But  fistulas  are 
formed  also  from  internal  lesions.  Thus  in- 
flammation may  take  place  in  a part,  and  mat- 
ter being  formed,  it  makes  its  way  to  the  sur- 
face. Under  such  circumstances,  if  the  sup- 
puration is  kept  up  by  a carious  or  necrosed 
bone,  an  erosion  of  the  articular  cartilages,  or 
ligaments,  or  by  the  perforation  of  a natural 
cavity,  or  excretory  duct,  the  matter  will  con- 
tinue to  be  voided  through  the  channel  which 
becomes  permanent  or  fistulous.  Some  abs- 
cesses are  liable  to  degenerate  into  fistulae, 
particularly  those  in  which  the  cellular  tissue 
has  been  so  extensively  destroyed  that  the 
walls  of  the  cavity  continue  to  secrete  matter, 
adhesion  not  taking  place  from  the  impossibi- 
lity of  bringing  them  into  contact.  In  such  a 
case,  if  the  pus  be  secreted  but  in  small  quan- 
tity,  and  the  canal  be  left  free  of  its  presence 
for  any  time,  the  fistulous  track  may  close  up ; 
but  as  the  pus  is  still  secreted  in  the  cavity 
resulting  from  the  destruction  of  the  cellular 
tissue,  as  soon  as  it  is  accumulated  in  sufficient 
quantity,  it  seeks  a new  vent. 

But  a fistulous  track  will  sometimes  heal 
spontaneously.  When  this  event  takes  place, 
the  pus,  c-r  other  fluid  which  had  hitherto 
found  vent  by  it,  ceases  to  pass  through  the 
anormal  channel,  and  the  tissues  contracting, 
unite  to  form  a cellular  cord,  which  in  its 
turn  ultimately  disappears.  Opportunities  of 
verifying  the  fact  have  shown,  in  cases  of 
congestive  or  lumbar  abscess,  that  the  fistulous 
track  is  first  converted  into  a cord,  that  by 
the  progress  of  absorption,  this  cord  loses  its 
continuity,  and  finally,  that  all  traces  of  it 
disappear. 

The  obliteration  of  a natural  excretory  out- 
let leads  also  to  the  formation  of  a fistulous 
channel  to  supply  its  place.  The  natural 
secretions  accumulate  until  their  reservoir  or 
channel  becomes  distended,  the  surrounding 
tissues  inflame,  soften,  and  become  extensively 
infiltrated,  and  one  or  more  openings  are 
made  to  the  surface,  either  by  suppuration  or 
gangrene.  But  it  is  not  necessary  that  the 
natural  passage  should  be  completely  obli- 
terated in  order  to  determine  this  result. 
When  inflammation  occurs  in  mucous  canals, 
their  calibre  is  diminished  by  the  tumefaction 
of  the  mucous  membrane,  and  surrounding 
cellular  tissue;  a gradually  increasing  obstacle 
is  thus  formed  to  the  transmission  of  the 
secreted  matter.  The  portion  of  the  canal 


FISTULA. 


185 


just  above  is  dilated  and  attenuated,  and  ulti- 
mately ulcerates,  allowing  the  fluids  to  find  a 
new  outlet  in  the  manner  above  described. — 
(See  Stricture  of  the  Urethra.)  By  the 
inducement  of  the  same  phenomena,  the  same 
result  takes  place,  when  a canal  becomes  dis- 
placed and  strangulated,  as  in  the  case  of  an 
incarcerated  intestine.  It  has  also  been  known 
to  occur  in  cases  where  a natural  duct  has  be- 
come so  obstructed  with  one  or  more  foreign 
bodies,  as  to  impede  wholly  or  partially  its 
functions. 

The  progress  of  the  formation  of  a rupture 
of  a natural  sac  or  duct,  and  its  subsequent 
conversion  into  a fistula,  varies  considerably. 
Sometimes  the  sac,  in  consequence  of  partial 
obstruction  in  the  duct,  dilates  very  gradually, 
the  cellular  tissue  surrounding  it  becomes  en- 
gorged, and  the  tumour  thus  formed  remains, 
often  for  a long  time,  in  an  indolent  state  ; 
and  is  known,  according  to  its  situation  and 
contents,  as  a lachrymal,  urinary,  salivary,  or 
biliary  tumour  or  dilatation.  The  tumour  is 
circumscribed,  and  situated  in  the  line  or 
track  of  some  duct  or  reservoir,  the  skin 
covering  it  is  unchanged  in  colour  or  tem- 
perature, and  its  contents  may  be  often  re- 
turned into  the  natural  reservoir,  or  voided, 
by  making  pressure  upon  it.  A perforation 
at  length  takes  place,  and  the  contents  of  the 
sac  becoming  effused  into  the  cellular  tissue, 
the  inflammation  assumes  an  active  character, 
the  pus  and  other  fluids  are  discharged  through 
an  ulcerated  opening  in  the  skin,  and  the  fistula 
is  at  once  established. 

The  lining  membrane  of  the  fistulous  track, 
acquires  by  time,  and  the  prolongation  of  the 
irritation,  a firmness  and  solidity  of  organiza- 
tion which  it  is  far  from  possessing  at  first  ; 
and  this  is  a fact  of  considerable  importance 
in  regard  to  treatment.  The  more  recent  the 
formation  of  a fistulous  track,  the  greater  will 
be  the  facility  of  curing  it  ; when  they  have 
been  established  for  one  or  more  years,  their 
organization  is  so  nearly  analogous  to  that  of 
natural  mucous  membrane,  that  they  become 
as  it  were  excretory  canals,  and  as  such  their 
obliteration  is  a matter  of  the  utmost  diffi- 
culty. 

From  the  foregoing  observations,  it  follows 
that  fistulae  may  be  ranged  into  two  general 
classes  : 

1.  Fistulous  tracks  or  sinuses  involving  the 
skin  and  cellular  tissue  only,  or  cellulo-cuta- 
neous,  and  which  are  produced  or  kept  up  by 
abscesses,  diseased  bone,  cartilage,  or  liga- 
ment, by  the  presence  of  foreign  bodies  intro- 
duced from  without,  or  generated  within  the 
body. 

2.  Fistulas  produced  by  wounds,  diminution, 
obliteration,  ulceration,  or  perforation  of  the 
excretory  ducts,  reservoirs,  or  secreting  canals 
of  the  body. 

The  diagnosis  in  most  cases  of  fistula  is 
easily  determined,  no  matter  from  what  cause 
or  lesion  it  may  have  aiisen.  A small  aper- 
ture furnishing  a disproportionately  large 
quantity  of  pus  is  presumptive  evidence  of 


the  existence  of  a fistula ; and  the  proof  is  de- 
cisive, if  the  purulent  matter,  taken  in  con- 
nexion with  the  situation  from  which  it  flows, 
should  be  found  mixed  with  the  natural  secre- 
tions or  gaseous  fluids,  such  as  the  tears,  saliva, 
respired  air,  milk,  bile,  faeces,  urine,  &c.  When 
the  track  of  an  abscess  is  kept  fistulous  from 
its  serving  as  an  issue  for  the  pus  furnished 
by  a diseased  bone  or  cartilage,  the  peculiar 
fetid  odour  of  the  pus  will  help  also  to  esta- 
blish the  diagnosis. 

The  prognosis  of  particular  fistulae,  and  the 
pathological  alterations  by  which  they  are 
distinguished,  will  be  best  considered  under 
their  respective  heads.  Those  which  charac- 
terize the  fistulous  tracks  of  purulent  collec- 
tions will  be  found  described  under  the  head 
of  Abscess. 

In  regard  to  the  situation  of  fistulae,  and  the 
nature  of  the  excretions  poured  out  from  the 
reservoirs  and  excretory  ducts  involved  in 
them,  they  have  been  classed  into  lachrymal, 
salivary,  aerial,  mammary,  biliary,  stercoral  or 
intestinal,  serous,  and  urinary. 

ANAL  FISTULA. 

Under  this  term  is  comprehended  every 
kind  of  fistulous  track  situated  near  or  around 
the  extremity  of  the  rectum,  whether  it  com- 
municates with  the  cavity  of  the  gut  or  not. 
Occupying  the  cellular  tissue  of  this  neigh- 
bourhood, the  aperture  may  be  formed  in  the 
skin,  or  on  the  mucous  surface  of  the  intestine 
alone  ; or  both  these  surfaces  may  be  per- 
forated, so  that  pus  and  gaseous  or  stercora- 
ceous  matter  issue  from  the  external  opening. 
Hence  they  are  classed  under  two  denomina- 
tions, the  complete  and  incomplete  fistula  ; the 
latter  presenting  two  varieties,  namely,  the 
internal  incomplete,  or  blind  fistula,  when  the 
abscess  external  to  the  rectum  communicates 
only  with  its  cavity,  and  the  external  incom- 
plete, when  the  pus  is  voided  from  a suppu- 
rating cavity  which  as  yet  has  no  communica- 
tion with  the  rectum.  Both  kinds,  however, 
tend  to  become  complete  ; the  rectal  abscess 
progressing  towards  the  skin,  and  the  anal 
burrowing  towards  the  sides  of  the  rectum. 
Other  varieties  of  this  affection  are  also  occa- 
sionally observed,  as  in  the  case  where  there 
are  several  external  openings,  or  where  the 
local  disease  is  complicated  with  an  affection 
of  other  organs,  or  where,  depending  on 
some  remote  source  of  suppuration,  the  matter 
has  to  pass  from  a distance  before  it  reaches 
the  opening  by  which  it  escapes  either  into 
the  rectum  or  externally.  The  abscesses  pro- 
perly so  called  that  form  in  the  neighbour- 
hood of  the  anus  have  been  treated  of  else- 
where. (See  Anus.) 

The  most  common  causes  of  fistula  in  the 
anus,  are  injuries  produced  by  the  pressure 
of  foreign  bodies  passing  with  the  faeces  upon 
the  mucous  membrane  of  the  end  of  the 
rectum,  the  rupture,  inflammation,  and  ulcei  a- 
tion  of  the  small  valve-like  lacunae  of  this 
membrane,  and  the  suppuration  of  ha-mor- 
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rhoidal  tumours.  The  tumour,  if  internal, 
bursts  into  the  rectum  ; and,  on  the  other 
hand,  if  it  arises  from  an  external  pile,  the 
orifice  is  insufficient  for  the  complete  evacua- 
tion of  the  matter,  and  the  sides  of  the  cavity 
continue  to  furnish  the  discharge.  Sometimes 
fistula  occurs  in  connexion  with,  though  not 
as  a pathognomonic  symptom  of  other  affec- 
tions, as  in  phthisis,  or  disease  of  the  liver. 

The  formation  of  abscesses  is  favoured  in 
an  especial  manner,  no  less  by  the  structure 
of  these  parts,  than  by  the  nature  of  the 
functions  they  have  to  fulfil.  The  tissues  of 
the  region  are  the  membranous  elements  of 
the  gut  itself,  with  its  longitudinal  folds  and 
puckers  continued  from  the  external  aperture 
of  the  anus  upwards  on  its  internal  surface, 
beyond  the  muscular  sphincter  ; the  trans- 
verse small  cavities  formed  by  productions  of 
its  mucous  membranes,  so  exposed  to  irrita- 
tion from  the  lodgment  of  faecal  matter,  or 
foreign  bodies  contained  therein  ; a strong 
muscular  ring  or  sphincter,  endowed  with  great 
contractile  and  compressive  power  ; a rich 
lace-work  of  veins,  whose  blood,  in  its  ascent 
to  join  the  internal  haemorrhoidal,  is  not  un- 
frequently  impeded,  either  by  the  action  of 
the  sphincter,  or  by  the  compression  exerted 
upon  them  by  faeces  accumulated  in  the  cavity 
ot  the  gut,  and  hence  the  frequent  engorge- 
ment of  these  veins,  and  formation  of  haemor- 
rhoidal tumours;  and  in  addition,  a large  mass 
of  cellular  and  adipose  tissue,  which  fills  up 
the  extensive  cavity  lying  between  the  infe- 
rior perineal  and  pelvic  fasciae  and  the  integu- 
ments. When  inflammation  is  once  excited 
in  textures  of  this  kind,  its  termination  in 
suppuration  is  almost  sure  to  follow ; and 
once  established,  the  process  of  healing  is  too 
liable  to  be  disturbed  by  the  contractions  of 
the  sphincter,  by  the  great  facility  with  which 
these  parts  move  and  glide  or  separate  from 
each  other,  and  by  the  impulses  which  they 
are  constantly  receiving  from  the  organs  of 
respiration,  in  coughing,  sneezing,  &c.  The 
effect  of  these  unfavourable  circumstances  is 
of  course  much  aggravated,  when  the  cellular 
tissue  is  extensively  destroyed  by  gangrene, 
as  it  then  becomes  almost  impossible  to  main- 
tain guch  contact  between  the  sides  of  the 
cavity  and  the  denuded  intestine  as  is  re- 
quired for  their  complete  adhesion  ; so  that 
the  degeneration  of  the  abscess  into  an  ex- 
ternal fistula,  with  or  without  communication 
with  the  rectum,  is  a necessary  consequence. 
The  same  may  be  said,  when  the  abscess,  in- 
stead of  pointing  externally,  bursts  into  the 
cavity  of  the  rectum. 

The  ordinary  situation  of  the  internal  orifice 
in  anal  fistula  is  at  the  point  of  union  between 
the  skin  and  mucous  membrane  ; and  accord- 
ing to  M.  Ribe,  wdiose  opinion  rests  on  the 
authority  of  nearly  one  hundred  cases,  never 
more  than  half  an  inch  higher  up,  or  between 
the  sphincter  and  the  rim  which  Mr.  Houston 
has  described  as  a species  of  pylorus.  The 
considerations,  however,  already  stated  in  re- 
gard to  the  destruction  of  the  cellular  tissue 
12 


by  phlegmon  or  gangrene,  suffice  to  show  that 
this  rule  is  not  so  absolute  as  not  to  admit  of 
exceptions. 

The  conditions  of  the  external  and  internal 
orifices  of  the  fistula  differ  greatly.  There  is 
but  little  alteration  in  the  mucous  membrane 
surrounding  the  internal  perforation  ; nothing 
more  perhaps  than  a slight  depression,  indi- 
cating a waste  of  the  submucous  cellular 
tissue,  and  in  w'hich  small  portions  of  faecal 
matter  collect  before  they  are  carried  into 
the  anormal  channel.  When  there  is  but  one 
external  orifice,  the  track  is  generally  direct, 
though  sometimes  flexuous  ; but  tlie  track 
itself  often  divides  into  various  branches  com- 
municating with  each  other,  or  pursuing  each 
its  own  course  towards  the  skin.  Under  such 
circumstances,  if  they  have  been  long  esta- 
blished, the  cellular  tissue  around  them  is  con- 
verted into  callous  lines,  which  coming  toge- 
ther at  some  point  of  the  margin  of  the  anus, 
there  form  a solid  mass  of  indurated  tissue. 
Sometimes  these  orifices  are  surrounded  with 
a ring  of  granulations,  which  are  kept  in  a 
state  of  constant  irritation  by  the  passage  of 
stercoraceous  moisture  or  farces  from  the  in- 
testine. 

Characterized  by  physical  symptoms  so 
readily  recognizable,  such  as  the  evacuation 
of  pus,  stercoraceous  matter,  and  intestinal 
gas,  the  existence  of  anal  fistula  can  seldom 
be  matter  of  doubt  to  the  attentive  practi- 
tioner. There  will  be  still  less  room  for  un- 
certainty, if  the  margin  of  the  anus  shall  have 
undergone  the  pathological  transformations 
already  described.  The  detection  of  the  in- 
ternal blind  fistula  is  not,  however,  so  easy. 
Pus  may  have  been  formed,  and  may  continue 
to  be  evacuated  from  the  intestine  with  the 
faeces,  and  that  too  for  some  time  before  the 
nature  of  the  case  is  fully  known.  It  is,  how- 
ever, the  less  necessary  to  dwell  on  this  cir- 
cumstance here,  as  it  has  been  already  fully 
treated  of  in  another  place.  (See  Anus.) 
The  practitioner  will  not  fail  to  institute  an 
examination,  if  the  patient,  after  complaining 
of  a sense  of  fulness,  pain,  and  throbbing,  finds 
that  he  voids  pus  with  his  stools.  On  ex- 
ploring with  the  finger,  the  interior  of  the 
rectum  is  found  to  be  painful,  and  somewhat 
engorged  ; over  the  part,  beneath  which  the 
matter  has  formed,  the  membrane  itself  is  of  a 
deeper  colour ; and  if  the  abscess  still  contain 
a quantity  of  matter,  the  finger  is  withdrawn 
smeared  with  it.  Sometimes  the  only  indica- 
tion will  be  the  pain  felt  when  the  orifice  is 
touched. 

The  evidence  of  the  existence  cf  a fistula 
requires,  however,  to  be  rendered  complete  ; 
and  for  this  purpose  the  surgeon  makes  use 
of  a probe,  by  means  of  which  he  sounds,  in 
order  to  determine  the  number,  direction, 
depth,  &c.  of  such  orifices  as  present  them- 
selves. All  these  circumstances  are  important. 
In  regard  to  the  direction  of  the  track  of  the 
fistula,  it  is  now  and  then  of  great  value  in 
determining  the  nature  of  the  case.  Some- 
times a urinary  fistula  takes  a course  back- 
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wards,  and  opening  near  the  margin  of  the 
anus,  would  be  liable  to  be  confounded  with 
fistula  of  the  anus.  The  error  will  be  avoided 
by  observing  the  direction  which  the  probe 
takes,  and  the  nature  of  the  excretions  voided 
by  the  orifice.  If  they  are  furnished  from  the 
bladder  or  urethra,  the  smell  is  strongly  and 
offensively  urinous,  the  track  of  the  fistula  is 
callous,  and  there  is  more  or  less  difficulty 
always  in  making  water,  which,  during  the 
effort  of  expulsion,  is  seen  to  moisten  the 
fistulous  orifice.  In  the  rectal  fistula,  the  ex- 
cretion is  brownish,  or  yellow,  and  has  the 
smell  of  faecal  matter. 

The  mode  of  examining  a fistulous  track  by 
means  of  a probe  requires  some  delicacy  and 
care.  The  examination  ought  to  be  made  in 
different  postures  ; the  patient  lying  on  his 
back,  on  his  side,  seated  with  the  thighs 
flexed  on  the  trunk,  or  erect,  with  the  head 
bent  on  the  chest,  and  the  buttocks  promi- 
nent. The  external  orifice  is  readily  per- 
ceived by  its  redness,  elevation,  or  humidity, 
or  it  may  be  sought  for,  if  hidden  in  a plait 
of  the  skin,  by  pressing  the  matter  out  of  it. 
A flexible  probe  is  then  introduced  with  the 
right  hand,  and  the  track  is  followed  gently 
and  without  effort.  The  internal  orifice  is 
to  be  sought  for,  first,  near  the  lower  end  of 
the  rectum,  where  it  will  be  found,  if  not 
always,  at  least  commonly.  It  is  sometimes 
hut  a very  little  distance  from  the  skin,  and 
very  seldom  beyond  the  straight,  or  sphincter 
portion  of  the  gut.  The  point  of  the  probe, 
when  it  has  passed  through  the  whole  track, 
impinges  on  the  finger  of  the  left  hand,  which 
is  placed  in  the  rectum  to  receive  it.  If 
there  should  happen  to  be  more  than  one, 
the  probe  is  introduced  in  the  same  way  into 
each  of  them  successively.  These  canals 
being  in  general  but  little  sensitive,  the  ex- 
ploration should  be  renewed  until  the  sur- 
geon is  fully  satisfied  as  to  the  number  of  the 
fistulous  routes,  their  direction,  the  extent  of 
alteration  in  parts,  and  the  point  of  commu- 
nication with  the  intestine.  This  species  of 
catheterism  requires  that  he  should  be  pro- 
vided with  flexible  probes  of  various  lengths 
and  sizes,  to  meet  the  circumstances  of  dif- 
ferent cases,  the  tracts  being  sometimes 
straight,  sometimes  angular,  and  sometimes 
tortuous.  Even  these  may  be  found  insuffi- 
cient, and  it  may  become  necessary  to  have 
recourse  to  the  injection  of  milk,  or  other 
coloured  fluid,  to  determine  whether  a com- 
munication exists  with  the  rectum  or  not.  If 
the  fluid  injected  by  the  rectum,  or  by  the 
orifice  of  the  fistula,  is  observed  to  return  by 
the  fistula,  or  by  the  anus  respectively,  all 
doubt  on  this  point  is  at  an  end. 

If,  after  repeated  explorations,  the  internal 
orifice  of  the  fistula  is  not  discovered,  it  still 
must  not  be  taken  for  granted  that  no  inter- 
nal opening  exists,  as  additional  care  in  the 
search  will  often  lead  to  its  discovery.  If  the 
head  of  the  probe  can  be  felt  through  the 
attenuated  membrane  of  the  intestine,  and 
the  disease  has  existed  for  some  months, 


there  can  be  no  doubt  felt  of  the  propriety 
of  treating  it  as  if  the  aperture  existed.  But, 
on  the  other  hand,  if  none  of  the  tracks 
approach  the  wall  of  the  intestine,  the  sur- 
geon will  have  to  content  himself  with  a free 
opening,  without  interesting  the  walls  of  the 
intestine  ; and  if  by  this  means  a free  exit  is 
secured  for  the  matter,  granulations  will  soon 
sprout  from  the  walls  of  the  cavity,  and  cica- 
trization will  follow. 

In  the  interval  of  the  explorations,  espe- 
cially where  there  is  unusual  sensitiveness  of 
the  fistulous  tracks,  or  w'here  the  parts  in- 
volved have  become  much  indurated,  emol- 
lient enemas  by  the  gut,  and  injections  by  the 
anormal  channels,  warm-baths  and  fomenta- 
tions, w'ill  tend  much  to  facilitate  success. 

Operation,  however,  is  not  indicated  in 
every  case  of  fistula  in  the  anus,  and  in  some 
it  is  positively  contra-indicated.  In  others, 
where  it  will  be  proper  at  a later  period  to 
have  recourse  to  it,  the  actual  condition  of 
the  patient  may  be  such  as  to  render  it  neces- 
sary to  temporize.  It  would  be  highly  impru- 
dent to  operate  while  the  patient  was  labour- 
ing under  a chronic  affection  of  some  im- 
portant organ,  such  as  the  liver,  bladder, 
prostate  gland,  vagina,  or  alimentary  canal  ; 
as  under  such  circumstances,  the  concomitant 
disease  would  be  more  likely  to  be  aggra- 
vated than  the  fistula  to  be  cured.  Again,  in 
caries  of  a bone  of  the  pelvis,  it  is  obvious 
that  interference  by  an  operator  would  be 
improper,  as  the  fistula  in  such  a case  is  but 
of  secondary  importance,  and  would  be  very 
likely  to  heal  of  itself,  if  the  caries  under  the 
influence  of  constitutional  treatment  should 
be  arrested.  In  an  incurable  disease  of  the 
liver,  in  phthisis,  and  in  fistulous  ulceration 
from  the  progress  of  cancer  of  the  rectum, 
operation  would  be  so  much  worse  than  use- 
less, that  the  march  of  the  more  serious  dis- 
ease would  be  at  once  accelerated  by  such  a 
proceeding.  Great  circumspection  should  be 
used  in  this  respect,  whenever  the  secretion 
of  another  organ  happens  to  be  made  up  for 
by  this  accidental  drain,  or  whenever  any 
other  painful  affection  has  abated  at  the  same 
time  that  the  fistula  became  established.  In 
general,  wdierever  a disease  simply  concomi- 
tant cannot  be  cured  at  the  same  time  with 
the  fistula,  the  operation  should  be  postponed 
until  the  disease  yields  to  appropriate  treat- 
ment. or  until  the  constitution  is  so  modified 
by  the  formation  of  another  emunctory,  in 
anticipation  of  the  cicatrization  of  the  fistula, 
that  no  apprehension  is  to  be  entertained 
from  the  suppression  of  drain  which  had,  in 
some  degree,  become  habitual. 

Operation. — The  old  surgeons  had  a very 
extensive  and  varied  arsenal  to  bring  to  beat- 
in  this  affection,  including  ointments,  caustics, 
ligatures,  compression,  and  knives  of  various 
kinds,  cold  or  heated  to  redness.  At  a later 
period,  when  surgeons  had  in  some  degree 
conquered  their  fear  of  haemorrhage,  excision 
was  practised,  under  the  idea  that  it  was 
necessary  to  cut  away  the  tissues  that  had 
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been  indurated  and  altered  by  the  continued 
irritation.  The  method  by  incision  is  now 
the  only  one  resorted  to,  if  we  except  now 
and  then  an  instance,  where,  from  dread  of 
the  knife,  the  patient  demands  the  treatment 
by  ligature. 

Previously  to  undergoing  the  operation, 
the  patient  should  be  prepared  by  proper 
regimen  for  a sufficient  time  beforehand.  An 
aperient  should  be  administered  the  night 
before,  and  an  hour  or  two  before  the  opera- 
tion, the  intestine  should  be  washed  out  with 
an  enema  of  tepid  water. 

The  instruments  required  are  a bistoury, 
a flexible  silver  director,  forceps,  a wooden 
gorget,  tenaculum,  ligatures,  meches  of  lint, 
compresses,  bandage,  &c.  Much  fancy  and 
ingenuity  has  been  displayed  in  the  shape  of 
the  bistoury  employed  for  the  division  of  a 
fistula  in  the  anus.  Pott’s  knife,  which  is  a 
curved  probe-pointed  knife  with  a narrow 
blade,  and  Savigny’s  modification  of  the  same 
knife,  which  consisted  in  the  adjustment  to 
one  of  its  sides  of  a thin  pointed  blade,  capa- 
ble of  being  projected  or  withdrawn  at  will, 
have  enjoyed  much  favour.  Dorsey’s  cone- 
pointed  knife  has  been  also  much  used.  Some 
have  preferred  a thin-bladed  bistoury  cache. 
Larrey  makes  use  of  a long  straight  knife, 
terminated  by  a long  flexible  probe,  which  is 
passed  into  the  fistulous  track  until  the  cut- 
ting point  of  the  knife  reaches  the  intestine, 
when  the  probe  portion  is  bent,  and  the  fistula 
is  laid  open  to  the  gut  at  a single  stroke.  In 
Charriere’s  bistoury,  the  back  is  grooved  like 
a director,  but  a small  bridge  of  steel  is  left 
across  the  groove,  a little  way  below  the 
point.  The  probe  being  passed  through  the 
fistula  until  its  blunt  point  reaches  the  cavity 
of  the  intestine,  its  outer  end  is  passed  under 
the  bridge  on  the  back  of  the  bistoury,  and 
its  edge  is  thus  guided  until  it  reaches  the 
wooden  gorget  placed  in  the  anus;  the  opera- 
tion is  then  terminated  by  dividing  the  parts 
included  between  the  edge  of  the  knife  and 
the  gorget.  The  common  straight  bistoury 
is  now,  however,  very  generally  preferred. 

The  patient  is  placed  on  the  edge  of  a bed 
or  table,  before  a good  light,  reclining  on  the 
side  on  which  the  fistula  is  situated,  with  the 
leg  of  that  side  stretched,  the  other  mode- 
rately bent  on  the  trunk.  The  head  is  kept 
low,  and  the  pelvis  bent  towards  it.  Assist- 
ants preserve  this  position.  The  gorget  being 
now  oiled,  and  introduced  into  the  rectum 
with  its  cavity  towards  the  fistula,  it  is  con- 
fided to  an  assistant,  and  the  director  is  passed 
into  the  fistulous  track,  until  its  point  comes 
into  contact  with  the  gorget.  These  steps 
may  be  taken  inversely  to  the  order  just  de- 
scribed, the  director  being  introduced  first, 
and  the  gorget  afterwards.  Some  surgeons 
do  not  use  the  gorget  at  all,  and  it  may  be 
well  dispensed  with,  especially  in  cases  where 
the  internal  orifice  can  be  easily  brought  into 
view  by  a little  bearing  down  on  the  part  of 
the  patient.  When  the  syringotome,  or  any 
similar  knife  with  long  probe  point  and  cut- 


ting edge  to  follow,  is  employed,  both  the 
director  and  gorget  may  be  dispensed  with, 
as  the  operator  in  this  case  uses  his  finger  as 
a gorget,  to  bend  the  probe  end  of  the  knife 
down  to  the  anus,  and  then  withdrawing  both 
knife  and  finger  in  cutting  outwards.  This 
plan  is  also  pursued  with  the  common  straight 
bistoury. 

If  a probe  should  be  employed  first,  as  soon 
as  its  head  is  felt  within  the  intestine,  it  is 
withdrawn,  and  the  director  is  then  intro- 
duced. Sometimes,  however,  the  probe  and 
director  are  combined  in  the  same  instru- 
ment. The  finger  meeting  its  end  in  the 
rectum,  bends  it  down  until  it  comes  out,  or 
at  least  is  seen  by  the  anu3,  while  the  right 
hand  is  at  the  same  time  advancing  it.  The 
knife  is  then  directed  along  the  groove  of  the 
director,  and  the  fistula  is  thus  laid  open  to 
the  gut  from  end  to  end.  Any  other  tracks 
that  may  exist  are  treated  in  the  same  way. 

When  the  internal  orifice  is  situated  high 
up,  there  will  be  such  difficulty  in  bending 
the  director  downwards,  that  recourse  must 
be  had  to  the  wooden  gorget.  This  instru- 
ment is  provided  at  its  upper  end  with  holes, 
or  a piece  of  cork-wood,  in  which  the  point 
of  the  bistoury  finds  a steady  rest,  after  pass- 
ing through  the  fistula.  When  it  has  attained 
this  point,  the  surgeon  takes  the  gorget,  and 
fixing  it  steadily,  he  presses  the  edge  of  the 
knife  against  it,  and  withdrawing  the  knife  at 
the  same  time,  divides  the  whole  mass  be- 
tween its  edge  and  the  gorget.  The  director 
and  gorget  are  then  withdrawn,  their  contact 
being  steadily  maintained  all  the  time,  to 
show  that  the  division  of  the  parts  is  com- 
plete. Some  surgeons  never  use  the  wooden 
gorget  at  all,  even  where  the  internal  aper- 
ture is  placed  high  up,  the  finger  answering 
every  purpose  for  which  the  gorget  is  intend- 
ed, besides  having  the  advantage  over  the 
latter  of  being  a sensitive  guide. 

Formerly  great  importance  was  attached  to 
effect  the  division  in  the  walls  of  the  rectum, 
up  to  the  highest  point  at  which  they  might 
happen  to  be  denuded.  Experience  has  fully 
shown  that  this  is  not  at  all  necessary.  The 
important  point  is,  that  no  burrow  or  resting- 
place  shall  be  left  for  faecal  matter,  &c.  to 
lodge,  and  that  during  cicatrization  the  parts 
shall  be  kept  at  rest.  Free  division  effects 
the  first  object.  The  second  can  only  be 
secured  by  the  division  of  the  sphincter 
muscle  ; and  if,  therefore,  the  whole  of  its 
fibres  lie  between  the  fistula  and  the  rectum, 
the  whole  must  be  divided.  In  ordinary 
cases,  when  the  fistulous  track  passes  through 
the  sphincter  itself,  the  division  of  the  portion 
lying  between  it  and  the  rectum  will  suffice. 
It  will  be  best,  however,  in  old  cases  of  wide 
extent,  with  great  induration,  and  numerous 
sinuses,  to  divide  the  whole  sphincter.  This 
practice  is  strongly  recommended  by  Sir  B. 
Brodie,  who  affirms  that  it  interferes  but  little 
with  the  power  of  retaining  the  faeces,  unless 
they  should  be  liquid  ; and  this  inconvenience, 
which  after  all  is  but  temporary,  is  amply 
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compensated  for  by  the  prevention  of  the 
lodgment  of  matter,  the  formation  of  new 
sinuses,  and  the  almost  certainty  of  complete 
cure.  This  eminent  surgeon  divides  the 
sphincter  from  within  outwards  with  a probe- 
pointed  bistoury,  the  cutting  edge  of  which  is 
slightly  convex.  In  general,  it  gives  rise  but 
to  a trivial  haemorrhage,  which  is  readily 
checked  by  the  introduction  of  a dossil  of  lint 
into  the  wound,  or  by  making  compression  for 
a short  time  with  the  finger ; and  even  should 
it  continue,  its  source  is  accessible  to  the 
tenaculum  and  ligature. 

The  complete  division  of  the  sphincter 
must  not  be  made  on  any  part  of  it  indiffer- 
ently. Tt  should  not  be  made  towards  the 
coccyx,  as  it  would  require  an  unnecessarily 
deep  incision  to  reach  its  most  powerful 
fibres  ; nor  towards  the  vagina  in  females,  as 
the  incision  would  be  likely  not  to  heal  again, 
and  an  incontinence  of  the  faeces  would  be  the 
disagreeable  consequence. 

The  lips  of  the  wound  are  now  spunged, 
and  the  extent  of  its  bottom  which  formed 
the  fistula,  and  still  remains  covered  with  its 
adventitious  membrane,  is  brought  into  view. 
The  object  of  the  dressings  to  be  employed 
has  a peculiar  reference  to  this  state  of  the 
wound  ; for  if  the  wound  were  at  once  allow- 
ed to  heal,  the  disease  would  in  all  likelihood 
be  reproduced.  On  this  account,  it  is  neces- 
sary to  prevent  contact  by  the  interposition 
between  its  lips  of  lint  or  charpie,  until  by 
the  effect  of  the  cessation  of  the  irritation 
caused  by  the  passage  of  stercoraceous  mat- 
ter, granulations  sprout  out  from  the  anormal 
mucous  membrane.  In  this  manner  the  heal- 
ing proceeds  from  the  bottom  of  the  wound. 
A soft  dossil  of  lint  is  therefore  introduced 
from  the  rectum,  between  the  lips  of  the 
wound.  Another  larger  one  is  placed  in  the 
rectum  to  prevent  the  displacement  of  that 
placed  in  the  wound.  Compresses  are  then 
placed  in  the  anal  cavity,  and  the  whole  se- 
cured by  a T bandage. 

The  patient  is  placed  on  his  side  in  bed, 
and  an  opiate  is  administered,  in  order  that 
the  dressings  may  not  be  disturbed  for  a day 
or  two.  An  aperient  may  then  be  administer- 
ed, by  which  the  faeces  accumulated  since  the 
operation  will  be  evacuated  together  with  the 
dressings.  If  the  suppuration  is  not  suffi- 
ciently established,  the  dossil  of  lint  should 
be  allowed  to  remain,  and  a poultice  applied 
to  check  the  inflammation  and  hasten  the 
formation  of  the  matter.  After  this,  a light 
dossil  of  lint,  dry,  or  moistened  with  some 
stimulating  lotion  or  ointment  should  be  in- 
serted daily,  its  size  being  gradually  diminish- 
ed until  it  is  left  off  altogether,  in  proportion 
as  the  cleft  becomes  filled  with  granulations. 
No  well-informed  surgeon  now  thinks  it  ne- 
cessary to  incur  gratuitously  the  danger  of 
extensive  and  violent  inflammation  by  pack- 
ing the  incision  with  lint  or  charpie,  as  by 
j free  opening  in  the  first  instance,  and  care- 
fully conducted  dressings,  the  indurations 
I against  which  such  practice  used  to  be  direct- 


ed are  sure  to  disappear.  If  the  practitioner 
should  commit  such  an  error,  the  inflamma- 
tory hardness,  pain,  bearing  down,  tenesmus, 
and  fever,  must  be  combated  by  the  removal 
of  the  offensive  dressings,  for  which  a lighter 
one  is  to  be  substituted ; a poultice  should  be 
applied,  and  such  other  general  and  local 
measures  employed  as  the  patient’s  state 
demands. 

In  case  of  too  luxuriant  sprouting  of  the 
granulations,  they  are  to  be  duly  repressed 
by  touching  with  the  nitrate  of  silver.  Under 
this  treatment,  the  cure  is  safely  and  certainly 
effected.  If  the  incision  has  been  deep,  a 
chink  may  remain  for  some  time,  by  which 
moisture  or  mucus  escapes  now  and  then. 
Ultimately,  however,  even  this  incommodity 
ceases. 

The  treatment  of  what  is  called  the  incom- 
plete, or  blind  external  fistula,  is  so  nearly 
similar  to  that  of  abscess  in  this  situation,  that 
it  has  been  to  some  extent  anticipated  under 
that  head.  If  a sufficient  opening  is  made  for 
the  free  exit  of  the  pus,  the  cavity  will  soon 
be  filled  up  with  granulations.  This  object 
will  be  also  promoted  by  injecting  the  cavity 
of  the  abscess  with  some  stimulant  fluid,  or  by 
compression.  When  these  measures  fail,  there 
is  still  the  resource  of  treating  it  as  a complete 
fistula ; but  this  will  be  seldom  found  neces- 
sary. 

Abscesses  within  the  rectum  occur,  and 
sometimes  result  not  only  in  blind  internal 
fistulae,  but  even  perforate  the  external  skin, 
before  their  existence  has  been  suspected. 
In  general,  this  event  may  be  looked  for.  If, 
however,  the  existence  of  the  purulent  col- 
lection should  become  manifest,  whether  from 
the  irritation  and  distress  it  gave  rise  to,  or 
not,  it  would  be  proper  to  give  it  a free  vent. 
Sometimes,  too,  by  this  step  alone,  its  conver- 
sion into  a complete  fistula  is  prevented,  and 
a cure  is  effected. 

The  accidents  that  may  arise  during  or 
after  the  operation,  are  haemorrhage,  or  vio- 
lent inflammation.  If  the  bleeding  occurs 
from  only  one  or  two  vessels,  and  is  not  very 
abundant,  the  wound  should  be  sponged  with 
cold  water,  and  the  vessels  left  exposed,  when, 
after  the  loss  of  some  blood,  which  will  be 
sometimes  advantageous,  the  bleeding  may 
stop  spontaneously,  or  it  may  be  stopped  by 
keeping  a finger  on  the  bleeding  vessel  for 
some  time.  If  it  does  not,  a ligature  may  be 
placed  upon  them.  If  the  bleeding  be  of  an 
oozing  kind,  cold  applications  or  styptics  will 
generally  answer  the  purpose.  Should  they 
fail,  the  wound  should  be  plugged,  and  if  the 
patient  be  a female,  the  vagina  should  be 
plugged  also.  The  rectal  plug  may  be  made 
by  folding  into  the  form  of  a cylinder  a suffi- 
cient quantity  of  lint,  and  securing  it  with  a 
string,  which  is  to  be  allowed  to  hang  out  of 
the  anus;  or  a piece  of  fine  linen  may  be  in- 
troduced covering  the  end  of  a rectum  bougie, 
and  the  bougie  being  withdrawn,  its  place  is 
packed  with  lint.  The  part  of  the  piece  of 
linen  hanging  out  of  the  anus  is  secured  with  a 
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string  on  each  side.  These  are  tied  together 
to  prevent  the  lint  from  falling  out  of  the 
linen  bag  or  envelope.  If  inflammation  super- 
vene, it  must  be  combated  by  the  means 
already  mentioned  above. 

This  mode  of  operating  by  incision,  which 
is  exceedingly  simple,  and  accomplishes  the 
object  of  preventing  the  lodgment  of  pus  and 
faecal  matter,  by  throwing  the  fistulous  track 
and  the  rectum  into  one  cavity,  is  almost  uni- 
versally preferred  in  this  country.  Some  per- 
sons, however,  there  are,  who,  from  an  in- 
vincible dread  of  the  knife,  will  impose  on  the 
practitioner  the  necessity  of  yielding  to  their 
feelings,  and  the  operation  by  ligature  is  had 
recourse  to.  The  ligature,  in  fact,  effects  the 
very  same  thing  that  the  knife  does — namely, 
the  division  of  all  the  parts  between  the  fistula 
and  the  rectum,  with  this  difference  only,  that 
it  requires  a much  longer  time,  and  is  often 
productive  of  great  suffering,  particularly  at 
the  times  when  the  tightening  is  renewed.  It 
is,  however,  true,  that  this  inconvenience 
might  be,  with  care,  and  a very  gradual  but 
continued  constriction,  much  diminished.  On 
the  other  hand,  though  the  ligature  is  slow, 
sometimes  painful,  and  may  give  rise  to  in- 
flammation, which  would  require  its  relaxa- 
tion, it  is  not  without  some  recommendations 
in  its  favour.  The  cicatrization  of  the  fistula 
proceeds  simultaneously  with  the  progress  of 
the  ligature,  so  that  when  it  has  made  its  way 
out,  the  fistula  is  cured  ; it  does  not  give  rise 
to  haemorrhage, — and  this  is  a point  of  some 
importance,  when  the  internal  orifice  of  the 
fistula  is  situated  high  up  the  rectum,  or  when 
the  haemorrhoidal  vessels  are  much  dilated  ; 
and  after  the  few  first  days  of  its  application, 
the  patient  is  able  to  move  about  and  attend 
to  his  business.  If,  however,  the  extent  of 
skin  to  be  included  in  the  ligature  were  con- 
siderable, it  should  not  be  employed,  as  in  the 
long  run  it  would  be  necessary  to  divide  it 
with  the  knife. 

Several  instruments  have  been  recommend- 
ed by  Desault  and  others  for  applying  the 
ligature.  The  simplest  is  a needle-probe,  or 
director,  of  flexible  silver,  by  means  of  which 
the  ligature,  which  may  be  of  silk  or  lead- 
wire,  is  passed  through  the  fistula.  The  end 
is  then  brought  out  through  the  anus,  and 
tied  upon  a small  linen  cylinder,  or  the  lead- 
wire  ends  are  twisted  on  each  other.  The 
silk  ligature  will  be  found  to  answer  best. 
Lint,  or  linen  compresses  are  employed,  to 
prevent  the  ligature  from  chafing  the  opposite 
side  of  the  anus.  After  a few  days,  the  sur- 
geon begins  to  tighten  very  gradually,  and  in 
this  way,  in  the  space  of  three  or  four  weeks, 
the  ligature  makes  its  way  through  all  the 
tissues  it  embraced.  If  it  remained  a longer 
time,  and  there  were  any  appearance  of  its 
giving  way  from  rotting,  it  should  be  renew- 
ed. This  is  done  by  tying  a fresh  one  to  one 
of  its  ends,  and  then  drawing  it  through  the 
fistula,  in  the  same  way  as  the  cord  of  a seton 
is  renewed.  This  done,  the  ligature  is  tight- 
ened as  before. 


Compression  has  also  been  proposed  and 
employed  of  late  in  cases  of  anal  fistula.  The 
object  in  these  attempts  has  been  to  close  the 
internal  orifice  of  the  fistula  against  the  pas- 
sage of  stercoraceous  matter,  and  thus  to  sup- 
press the  irritation  which  it  keeps  up  in  the 
fistulous  track.  M.  Bermond  has  proposed  a 
double  canula,  the  outer  one  being  covered 
with  a chemise.  This  instrument  is  introduced 
into  the  rectum,  and  the  space  between  it  and 
the  chemise  is  packed  with  sponge,  lint,  or  old 
linen,  until  the  intestine  ia  sufficiently  distend- 
ed. In  order  to  allow  of  the  evacuation  of 
the  bowels  without  disturbing  the  instrument, 
the  inner  canula,  which  is  terminated  by  a 
round  top,  is  removable  at  pleasure  ; its  outer 
end  affords  attachment  to  tapes  or  ribands, 
which,  being  fixed  to  a body  bandage,  serve 
to  keep  the  instrument  in  its  place.  M.  Co- 
lombe  has  attempted  the  same  thing,  by  intro- 
ducing, and  retaining  in  the  same  manner,  a 
hollow  cylinder  of  ebony  or  elastic  gum. 
Some  observations,  however,  show,  that  the 
office  of  the  inner  canula  in  M.  Bermond’s 
plan  is  not  without  utility,  as  the  mucous 
membrane  of  the  gut  has  become  prolapsed 
in  M.  Colombe’s  open  cylinder.  Experience 
has  not  yet  pronounced  on  the  value  of  the 
plan  ; but  it  is  obvious  the  function  of  the 
bowels  can  be  sufficiently  facilitated  by  emol- 
lient injections  through  the  canula. 
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FISTULA  AERIAL,  See  Fistula  Tho- 
racic. For  Bronchial,  Gastro- Bronchial, 
Hcpato-Bronchial,  Laryngeal,  Pleural,  and 
Pulmonary  Fistula,  see  also  Thoracic  Fis- 
tula. 
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FISTULA,  INTESTINAL.  Under  the 
designation  of  Intestinal  Fistula  may  be  in- 
cluded all  preternatural  apertures  whereby  a 
communication  is  established  between  the  in- 
terior of  the  intestines  and  the  surface  of  the 
body.  The  term  thus  embraces  the  various 
maladies  and  abnormal  conditions  which  have 
been  named  fecal  fistula,  artificial  anus,  acci- 
dental anus,  and  anal  fistula.  If  the  latter 
affection,  which  has  already  been  separately 
considered,  be  excluded,  intestinal  fistula  then 
becomes  equivalent  to  “ abnormal  anus,”  of 
Dupuytren  : and  in  this  sense  the  term  will  be 
employed  in  the  present  article. 

This  affection  may  result  from  accidental 
injuries  and  diseases  of  the  intestines,  and 
from  surgical  operation.  To  all  its  varieties, 
the  term  artificial  anus  has,  in  this  country, 
been  indiscriminately  extended,  although  it 
is  strictly  applicable  to  such  fecal  fistulae 
only  as  are  designedly  established  by  the 
surgeon. 

We  propose  to  treat  the  different  branches 
of  the  subject  in  the  following  order  : — 

I.  — Intestinal  Fistula  consequent  upon 

Gangrenous  Hernia. 

Spontaneous  cure. 

Failure  of  spontaneous  cure. 

II.  — Intestinal  Fistula  from  Abscess. 

III.  — Intestinal  Fistula  from  Pene- 
trating Wounds. 

i.  Incised  wounds. 

a.  Without  protrusion  of  the  bowel. 

b.  With  protrusion. 

ii.  Gunshot  wounds. 

IV.  — Anatomical  Characters  of  Intes- 
tinal Fistula. 

V.  — Effects  of  Intestinal  Fistula. 

VI.  — Complications  of  Intestinal  Fis- 
tula. 

i.  With  prolapse. 

ii.  With  hernia. 

VII.  — Accidents  liable  to  occur  after 
Recovery. 

VIII.  — Treatment  of  Intestinal  Fis- 
tula. 

IX.  — Intestinal  F'istula  established 
by  Surgical  Operation. 

i.  Perineal  artificial  anus. 

ii.  Iliac  artificial  anus. 

iii.  Lumbar  artificial  anus. 

I. — Intestinal  Fistula  consequent  upon 

Gangrenous  Hernia. 

W hen  a strangulated  hernia  is  abandoned 
entirely  to  the  resources  of  nature,  a powerful 
and  occasionally  successful  effort  is  made  to 
relieve  the  obstruction  of  the  intestines. 
The  protruded  part  mortifies ; and,  if  the 
powers  of  the  constitution  are  equal  to  the 
task,  the  skin  and  the  other  investments  ul- 


cerate, the  dead  portion  of  intestine  is  cast  off, 
and  the  feces  escape.  That  nature  unassisted 
is  sometimes  capable  of  accomplishing  this  pro- 
cess, the  following  case,  admitted  into  Guy’s 
Hospital !,  sufficiently  proves.  A female,  aged 
sixty,  for  many  years  had  been  subject  to 
femoral  hernia,  which  became  strangulated; 
pain  in  the  abdomen,  sickness,  and  vomiting, 
continued  for  two  or  three  days,  and  then 
ceased  ; the  tumour  inflamed,  and  gradually 
increased  in  size  until  the  ninth  day,  when, 
the  integuments  having  ulcerated,  the  feces 
began  to  escape  from  the  groin  ; in  this  con- 
dition she  was  admitted  into  the  hospital. 
The  experience  of  many  surgeons  can  supply 
similar  evidence.  It  is,  nevertheless,  rare  to 
find  the  natural  efforts  capable  of  completing 
the  process  ; and  more  frequently  the  patient 
sinks  exhausted,  unless  relief  is  obtained  from 
surgical  interference. 

When,  however,  the  intestinal  contents 
have  been  evacuated,  either  spontaneously  or 
by  art,  through  an  abnormal  opening  in  the 
abdominal  walls,  the  natural  powers  are  also  fre- 
quently capable  of  restoring  the  continuity  of 
the  alimentary  canal,  and  of  ultimately  closing 
the  external  opening. 

The  various  means  which  thus  conduce  to 
the  spontaneous  relief  of  the  serious  conse- 
quences of  obstruction  and  stricture  in  stran- 
gulated hernia,  require  now  to  be  separately- 
considered. 

Spontaneous  cure. — Highly  important  in  the 
restorative  operations  of  nature,  is  the  provi- 
sion whereby  the  separation  of  a gangrenous 
part  of  the  body  is  generally  preceded  and 
accompanied  by  the  adhesive  process.  This 
principle  is  beautifully  exemplified  in  the  sub- 
ject now  under  consideration.  When  a her- 
nial portion  of  intestine  loses  its  vitality  from 
strangulation,  the  living  parts  of  the  tube 
bordering  upon  the  gangrenous  portion,  con- 
tract adhesions  with  the  neck  of  the  sac  and 
neighbouring  peritoneum.  The  edges  of  the 
opening  in  the  intestine  are  thus  united 
through  the  medium  of  the  neck  of  thd  sac, 
to  the  aperture  in  the  abdominal  walls,  and  a 
barrier  is  thereby  opposed  to  the  effusion  of 
the  intestinal  contents  into  the  abdomen. 
Thus  the  sac,  opened  by  ulceration  or  the 
knife,  forms  a canal,  continuous  with  the  in- 
terior of  the  intestine,  which  allows  the  tran- 
sit of  feculent  and  alimentary  matters  from 
the  latter  to  the  surface  of  the  body.  In 
process  of  time,  these  newly  adherent  parts 
become,  as  it  were,  cicatrized  ; and  the 
serous  membrane  of  the  sac  appears  continu- 
ous, on  the  one  hand  with  the  skin,  and  on 
the  other  with  the  lining  membrane  of  the 
intestine,  assuming,  in  function  at  least,  some 
of  the  characters  of  a mucous  membrane. 
Hence,  in  the  treatment  of  gangrenous 
hernia,  it  is  of  the  utmost  importance  to 
avoid  disturbing  the  adhesions  which  are  in 
process  of  formation,  and  which  tend  so 

1 Sir  Astley  Cooper,  on  the  Anat.  and  Surg.  Treat- 
ment of  Abdominal  Hernia.  2nd  Edit,  part  ii.  p.  18. 
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materially  to  secure  the  future  safety  of  the 
patient. 

If  the  gangrene  involve  only  a small  por- 
tion of  the  calibre  of  the  intestine,  the  ali- 
mentary contents  escape  only  in  part  through 
the  sac,  the  remainder  pursuing  its  natural 
course.  When  a larger  portion  of  the 
tube,  or  an  entire  loop  is  removed,  the 
whole  of  the  contents  usually,  for  some  time, 
escape  by  the  wound  ; but  after  a period, 
varying  from  a few  days  to  several  weeks, 
small  quantities  of  feculent  matter  begin  to 
pass  by  the  anus ; by  degrees  these  natural 
discharges  increase,  and  in  the  same  ratio  the 
evacuations  from  the  wound  diminish.  It  was 
formerly  supposed  that,  when  the  intestinal  con- 
tents were  thus  resuming  their  natural  course, 
the  two  open  extremities  of  the  intestine 
became  gradually  turned  towards  each  other, 
and  at  last  were  so  opposed  that  the  feculent 
matter  passed  directly  from  the  superior  into 
the  inferior  portion  of  the  canal.  The  fallacy 
of  this  opinion  has  been  ably  exposed  by 
Scarpa ',  who  has  shown  that  the  apertures 
of  the  intestine  which  has  been  divided  by 
gangrene,  are  “ constantly  placed  in  a parallel 
line  to  each  other  that  the  superior  orifice 
is  always  kept  in  a state  of  dilatation  by  the 
passage  of  feculent  matters  ; and  that  it  is 
likewise  pushed  outwards,  or  towards  the 
wound,  whilst  the  lower  aperture  has  a con- 
stant tendency  to  diminish  in  size,  and  to 
retire  within  the  cavity  of  the  abdomen.  The 
contraction  of  the  external  wound  exerts  no 
influence  whatever  in  producing  a movement 
of  approximation  of  the  two  orifices  ; on  the 
contrary,  Scarpa  has  proved,  by  the  dissection 
of  the  following  cases,  that  it  is  a totally 
different  process  whereby  restoration  of  the 
canal  is  accomplished. 

A man1  2,  twenty-two  years  of  age,  was 
brought  into  the  hospital  at  Pavia  with  hernia 
of  the  tunica  vaginalis  of  the  left  side.  On 
opening  the  tumour,  it  was  found  to  contain 
a small  portion  of  omentum,  and  a long  loop 
of  gangrenous  ileum,  which  was  cut  away 
after  the  stricture  had  been  divided.  The 
feces  escaped  from  the  wound,  and  the 
sloughs  separated.  On  the  fourteenth  day 
the  feces  began  to  pass  in  part  by  the  anus. 
On  the  twenty-fourth  and  twenty-fifth  days, 
the  patient,  in  consequence  of  irregularity  in 
diet,  was  attacked  by  violent  colic,  which 
returned  on  the  thirty-first  day,  when  the 
wound  dilated,  and  allowed  of  the  discharge 
of  a great  quantity  of  feculent  matter  and 
several  intestinal  worms.  On  the  forty- 
second  day,  the  wound  was  nearly  cicatrized, 
and  there  were  only  discharged  from  it  a few 
drops  of  feculent  matter.  In  nine  months, 
after  eating  immoderately  of  cray-fish,  imper- 
fectly cleansed  of  their  shells,  he  was  again 
attacked  with  severe  pains  in  the  bowels,  and 
in  a short  time  died.  On  the  body  being 

1 Treatise  on  Hernia,  translated  by  Wishart, 
p.  299. 

2 Op.  citat.  p.  300. 


opened,  there  appeared  in  the  abdomen  a 
copious  effusion  of  fluid  feculent  matter, 
which  had  escaped  from  a perforation  of  the 
ileum,  through  which  some  shells  of  cray-fish 
were  seen  hanging  into  the  abdomen.  The 
diameter  of  the  ileum,  for  a considerable  ex- 
tent towards  the  stomach,  was  three  times 
greater  than  natural ; the  lower  portion  of 
this  intestine  was  evidently  contracted,  and 
its  orifice  drawn  more  inwards  than  that  of 
the  upper  portion.  The  two  divided  por- 
tions of  intestine  met  together  at  an  acute 
angle  opposite  to  the  abdominal  ring.  The 
angle  of  union  was  firm  and  compact,  and 
still  more  so  from  the  omentum  being  placed 
over  the  part  and  adherent  to  it.  The  cor- 
responding portion  of  mesentery  was  also 
thicker  and  firmer  than  usual.  After  having 
removed  the  parts  from  the  body,  Scarpa 
found  that  the  peritoneum  in  the  neighbour- 
hood of  the  ring  was  adherent  to  the  portion 
of  the  intestinal  tube  which  had  been  un- 
affected by  the  gangrene,  and  that  it  ex- 
tended like  a membranous  funnel  from  the 
cavity  of  the  abdomen  through  the  aponeurotic 
ring  into  the  fistulous  tube  which  opened  ex- 
ternally at  the  groin.  There  could  be  no 


Fig.  250. 


Membranous  funnel  formed  by  the  hernial  sac. 

a,  Upper  portion  of  intestine. 

b, Lotvcr  portion  of  intestine. 

c,  Hernial  sac. 

d,  d,  Edges  of  the  opening  in  the  intestine  adherent  to 
the  neck  of  the  sac. 

e,  Projecting  ridge. 

doubt  that  this  membranous  cavity  extending 
through  the  inguinal  canal,  was  the  same 
which  previously  formed  the  hernial  sac, 
since  it  was  evidently  a prolongation  of  the 
great  membranous  bag  containing  the  viscera. 
On  laying  open  the  ileum  near  to  the  mesen- 
tery, a probe  was  introduced  into  the  small 
aperture  in  the  groin,  as  far  as  the  mem- 
branous funnel,  and  from  thence  into  the 
superior  portion  of  intestine.  Scarpa  thereby 
ascertained  the  direct  way  which  the  feculent 
matter  had  taken  when  it  was  discharged 
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from  the  wound.  He  then  divided  longitudi- 
nally the  external  fistulous  canal  and  the 
membranous  funnel,  and  saw  distinctly  that 
“ the  two  orifices  of  the  intestine  had  remain- 
ed in  a direction  parallel  to  each  other,  and 
without  being  at  all  turned  towards  each 
other,  and  that  a ridge  projected  between 
them  which  alone  would  have  been  sufficient 
to  prevent  the  direct  entrance  of  the  feculent 
matter  from  the  superior  into  the  inferior 
orifice.  Therefore,  as  in  this  patient  there 
was  no  doubt  that  after  the  fourteenth  day 
the  feces  had  begun  to  resume  their  natural 
course,  it  was  not  difficult  to  comprehend 
that  the  alimentary  matters  had  been  poured 
from  the  superior  orifice  of  the  intestine,  first 
into  the  membranous  funnel  formed  by  the 
remains  of  the  neck  of  the  hernial  sac,  then 
from  this  by  a half  circle  into  the  inferior 
orifice  of  the  intestine.  And  it  was  precisely 
within  this  half  circle  of  the  membranous 
funnel  that  the  shells  and  claws  of  the  cray- 
fish had  been  accumulated,  and,  by  obstruct- 
ing the  communication  between  the  two  ori- 
fices of  the  intestine,  had  occasioned  the  rup- 
ture of  the  ileum  above  the  union  of  this 
intestine  with  the  remains  of  the  neck  of  the 
hernial  sac.” 

He  also 1 met  with  a similar  arrangement  of 
the  parts  in  examining  the  body  of  a woman, 
who,  for  several  years,  had  a fistulous  open- 
ing in  the  groin,  in  consequence  of  a gan- 
j grenous  femoral  hernia.  The  protrusion  ap- 
peared to  have  been  small,  implicating  only  a 
part  of  the  cylinder  of  the  intestine.  In  this 
instance  the  two  orifices  were  united  at  an 
obtuse  angle,  and  were,  as  in  the  former  case, 
“surrounded  by,  and  included  in,  a mem- 
branous funnel,  formed  by  the  peritoneum,  or 
the  remains  of  the  hernial  sac.”  Water  in- 
jected down  the  upper  portion  of  intestine, 
met  with  considerable  resistance  in  its  pas- 
sage ; and,  precisely  at  the  angle  of  union  of 
the  two  portions  of  intestine,  the  injected 
fluid  was  observed  to  make  a half  circle  within 
the  femoral  arch,  and  to  distend  the  integu- 
ments at  the  groin  before  entering  the  lower 
orifice  of  the  intestine.  Scarpa  observes,  that 
nothing  could  be  more  evident,  than  that  the 
great  peritoneal  sac,  containing  the  abdominal 
viscera,  extended  under  the  femoral  arch  to 
form  the  membranous  funnel,  of  which  the 
base  included  the  two  orifices  of  the  intes- 
tine, and  the  apex  was  lost  in  the  narrow 
fistulous  tube  remaining  in  the  bend  of  the 
thigh.  On  dividing  longitudinally  the  fistulous 
tube  and  the  membranous  funnel,  the  two 
orifices  of  the  intestine  appeared,  still  more 
distinctly  than  before,  to  be  united  together 
laterally,  at  an  obtuse  angle,  in  such  a manner 
that  the  inferior  orifice  was  placed  a little 
more  behind,  and  lower  than  the  superior. 
The  ridge  projecting  between  the  two  ori- 
fices was  neither  so  complete  nor  so  promi- 
nent as  in  the  subject  of  the  preceding  ob- 
servation, nor  such  as  to  intercept  all  direct 

1  Op.  citat.  p.  305. 


communication  between  the  superior  and  the 
inferior  portions  of  the  ileum.  But  this  direct 
passage  was  so  narrow,  that  even  pure  water 
forcibly  injected,  rather  than  dilate  the  con- 
tracted passage,  descended  from  the  superior 
orifice  into  the  membranous  funnel,  then 
turned  back  round  the  femoral  arch,  and 
afterwards  entered  into  the  lower  orifice  of 
the  ileum. 

Mr.  Travers 1 has  also  shown  by  experi- 
ment, that  “ the  peritoneal  surface  is  essen- 
tial to  the  restoration  of  an  intestine,  of  which 
a part  has  been  disorganized  by  stricture.” 

From  these  observations  it  is  evident,  that 
the  continuity  of  the  intestinal  canal  is  not 
restored  by  a direct  union  of  the  divided  por- 
tions of  intestine,  but  indirectly  through  the 
medium  of  the  hernial  sac  ; that  the  sac  con- 
stitutes a funnel-shaped  membrane,  embracing 
the  two  openings  of  the  intestine  by  its  base, 
and  prolonged  by  its  apex  through  the 
aponeurotic  opening  of  the  abdominal  wall  into 
the  fistulous  canal  in  the  integuments  ; and 
that  the  feculent  and  alimentary  matters  are 
first  poured  from  the  upper  portion  of  the 
intestine  into  the  membranous  funnel,  and 
thence  into  the  lower  orifice  of  the  intestine  ; 
and  that  the  two  divided  portions  of  intestine 
unite  at  an  angle,  which  forms  a valvular 
ridge  or  projection,  and  more  or  less  com- 
pletely obstructs  the  direct  passage  of  the 
intestinal  contents  frqm  the  upper  to  the 
lower  portion  of  the  tube. 

As  the  process  of  restoration  advances,  the 
divided  portions  of  intestine,  the  angular  pro- 
jection, and  the  adherent  neck  of  the  sac,  be- 
come gradually  retracted  within  the  abdomen, 
and  the  injured  portion  of  intestine  regains  a 
certain  degree  of  mobility.  In  one  of  the 
cases,  examined  by  Scarpa 2 several  years 
after  the  operation  for  hernia,  the  orifices  of 
the  intestine,  with  the  neck  of  the  sac  ad- 
herent, were  drawn  several  lines  from  the 
femoral  arch  ; and  Dupuytren 3 states  that  he 
has  found  the  intestine  loose  in  the  abdominal 
cavity,  and  not  directly  adherent  to  the  walls, 
but  connected  to  them  by  a fibro-cellular 
cord,  which  constituted  the  sole  remnant  of 
the  adhesions  formerly  uniting  them. 

Various  agents  are  supposed  to  assist  in  pro- 
ducing this  retraction.  The  intestinal  con- 
tents in  passing  over  the  projecting  ridge  act 
upon  it,  and  gradually  diminish  its  promi- 
nence, pushing  it  back  with  a force  propor- 
tioned to  the  resistance  which  they  experi- 
ence to  their  escape  through  the  narrow' 
w'ound  in  the  abdomen.  The  peristaltic 
movements,  and  the  more  extensive  undula- 
tions of  the  entire  canal,  are  supposed  by  M. 
Dupuytren  4 to  contribute  to  the  loosening 
and  elongation  of  the  adhesions,  which  con- 
nect the  opened  part  of  the  intestine  to  the 

1 Inquiry  into  the  Process  of  Nature  in  repairing 
Injuries  of  the  Intestines,  p.  358. 

2 Op.  citat.  p.  306. 

3 Dictionnairo  de  Medecine  et  dc  Chirurgie  Pra- 
tiques; art.  Anus  Anormal,  tom.  iii.  p.  130. 

4 Op.  citat.  p.  137. 
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surface  of  the  cavity.  A third  circumstance, 
even  more  powerful  than  the  former,  co- 
operates with  them  in  producing  these  effects. 
The  mesentery  connected  with  the  opened 
portion  of  intestine  is  stretched  and  thrown 
into  folds  between  its  lumbar  attachment  and 
the  bowel.  In  many  hernia  this  extension  of 
the  mesentery  is  so  considerable  as  to  keep 
the  body  bent  forwards ; and  in  abnormal 
anus,  this  mesenteric  cord  is  constantly  draw- 
ing the  intestine  towards  the  cavity.  The 
following  case,  observed  by  M.  Wedemeyer  *, 
exhibits  another  agent  which  may  occasionally 
tend  to  produce  the  same  effect.  A female 
had  femoral  hernia,  followed  by  fecal  dis- 
charge from  the  groin.  After  various  means 
of  cure  had  been  tried  in  vain,  the  opening 
spontaneously  closed  during  utero-gestation. 
As  the  uterus  ascended  in  the  abdomen,  the 
escape  of  matters  from  the  accidental  opening 
diminished,  and  there  was  a corresponding 
increase  of  natural  evacuations. 

As  the  intestine  becomes  retracted  within 
the  abdomen,  the  adherent  neck  of  the  sac  is 
drawn  with  it ; and  the  funnel-shaped  cavity 
which  it  now  constitutes,  and  which  separates 
the  ridge  from  the  opening  in  the  walls,  is  ex- 
tended. Thus  the  intestinal  contents  find,  in 
front  of  the  ridge,  a space  gradually  becoming 
larger,  through  which  they  have  a more  easy 
passage  from  the  upper  to  the  lower  part  of 
the  intestine  ; they  are  at  the  same  time 
directed  with  less  force  towards  the  external 
opening,  and  thus  allow  the  wound  of  the 
integuments  to  contract  and  ultimately  to 
close. 

The  following  table  exhibits  eleven  record- 
ed cases,  taken  indiscriminately,  in  which  the 
feculent  discharge  following  gangrenous  her- 
nia spontaneously  ceased.  In  eight  of  these 
cases,  the  time  when  the  cessation  occurred 
is  specified,  and  is  found  to  vary  from  thirteen 
to  seventy  days  ; or,  on  the  average,  to  be 
thirty-nine  days.  Some  further  lapse  of  time 
was  requisite  for  the  perfect  cicatrization  of 
the  wound. 

The  quantity  of  intestine  destroyed  is  not  in 
all  the  cases  noted  ; but  in  some  of  them  the 
gangrene  must  have  implicated  a few  inches  of 
the  tube ; and  in  the  instance  related  by 
Scarpa  a long  loop  of  intestine  was  lost. 


Table  exhibiting  eleven  cases  in  ivhich  the  fecu- 
lent discharge  following  gangrenous  hernia 
spontaneously  ceased. 


REFERENCE. 

EXTENT  OF  INTES- 
TINE DESTROYED. 

DURATION  OF  FE- 
CULENT DIS- 
CHARGE. 

Petit. 
Tract,  des 
Med.&  Chir. 
p.  299. 

Incision  1 inch 
in  the  mortified 
intestine. 

In  13  days  feces 
ceased  to  pass  by 
the  wound. 

Gooch. 
Works,  vol.  ii. 
p.  197. 

Incision  2 or  3 
inches  long  in  the 
mortified  intestine. 

In  10  weeks  feces 
ceased  to  pass  by 
the  wound. 

1 Diet.  <le  Med.  et  de  Chir.  Prat.  t.  iii.  p.  1311. 


Travers. 
Inquiry,  &c. 
p.  317. 

Free  opening  made 
in  the  mortified 
gut. 

Feces  generally 
took  their  natural 
course  in  fi  weeks, 
and  in  11  weeks  the 
wound  was  healed. 

Scarpa. 
Wishart’s  Tr. 
p.  301. 

Long  loop  of  spha- 
celated ileum  cut 
away. 

On  the  42d  day  the 
wound  was  nearly 
cicatrized. 

Petit. 
Traite  des 
Med.  Chir. 
p.  317. 

Intestine  and  scro- 
tum gangrenous. 
Free  incision. 

Feces  ceased  to 
pass  by  the  wound 
on  the  28th  day. 

Petit. 
Traite  des 
Med.  Chir. 
p.  321. 

Intestine  freely 

opened  by  gan- 
grene. 

On  19th  day  feces 
ceased  to  pass  by 
the  wound,  which 
was  nearly  healed 
on  the  22d  day. 

Louis. 
Mem.  de  1’ 
Acad.de  Chir. 
t.  iii.  p.  199. 

Intestine  and  inte- 
guments extreme- 
ly gangrenous. 

Fecal  discharge 
from  the  wound 
ceased  in  1 month. 

PoUSARDIN. 
Mem.  de  1’ 
Acad.de  Chir. 
t.  iii.  p.  203. 

Intestine  gangren- 
ous ; integuments 
opened  by  ulcera- 
tion. 

Fecal  discharge 
ceased  in  6'  weeks. 

Pousardin. 
Mem.  de  T 
Acad.de  Chir. 
t.  iii.  p.  203. 

Intestine  gangren- 
ous ; sac  filled  with 
feculent  matter. 

Fecal  discharge 
ceased  in  2 months 
and  a half. 

Lanzoni. 
Mem.  de  lv 
Acad.de  Chir. 
t.  iii.  p.  204. 

Small  loop  of  in- 
testine gangrenous. 

Wound  cicatrized 
'n  20  days. 

Cooper. 

2d  edit.  p.  572. 

Incision  1 1 inch 
long  in  gangrenous 
intestine.  ; 

Wound  healed  in 
11  weeks. 

In  operating  for  strangulated  hernia,  the 
surgeon  occasionally  observes  the  intestine  to 
be  congested  or  inflamed,  but  in  such  a degree 
as  not  to  preclude  the  hope  of  its  resuming  a 
healthy  condition.  He  returns  the  bowel 
into  the  abdomen,  and,  in  a few  days,  feculent 
matter  appears  at  the  wound.  After  a time 
the  discharge  of  feces  generally  ceases, 
and  the  wound  cicatrizes.  The  subjoined 
table  exhibits  seven  cases  of  this  description. 
In  six  the  discharge  appeared  at  the  wound 
at  periods  varying  from  the  third  to  the  fif- 
teenth day,  or,  on  the  average,  on  the  eighth 
day  ; and  in  one  instance  it  did  not  occur 
until  the  forty-second  day.  In  four  the  dis- 
charge continued  only  from  three  to  twenty- 
one  days  ; in  one  seventy-seven  days  ; and  in 
the  case  where  the  discharge  first  appeared 
on  the  forty-second  day  death  occurred  ten 
days  afterwards.  The  duration  of  the  dis- 
charge in  these  cases  is,  as  might  be  expected, 
considerably  less  than  in  those  of  the  former 
table,  in  which  the  destruction  of  intestine 
was  more  considerable. 


FISTULA,  INTESTINAL. 


195 


Cases  of  fecal fistula  subsequent  to  the  return  of 
the  intestine  into  the  abdomen. 


REFERENCE. 

TIME  WHEN  THE 
FECAL  DISCHARGE 
COMMENCED. 

DURATION  OF  FE- 
CAL DISCHARGE. 

Sir  A. Cooper 
2d  edit.  j>t.  i. 

p.  47. 

1 0th  day  after  ope- 
ration. 

Wound  healed  in 

1 1 weeks. 

* 

Cooper. 

ditto. 

15th  day  after  ope- 
ration. 

Feculent  discharge 
ceased  in  three 
weeks. 

Cooper. 

ditto. 

5th  day. 

Feces  escaped  only 
during  3 days. 

Key. 

Memoir, 

p.  112. 

3d  day. 

Discharge  of  feces 
continued  5 days. 

Key. 

ditto. 

4th  day. 

In  16  days  the 
wound  had  closed. 

Lawrence. 
5th  edit, 
p.  328. 

42d  day. 

Death  10  days 
after. 

Le  Dran. 
Lawrence,  p. 
350. 

11th  day. 

Patient  recovered. 

Failure  of  Spontaneous  Cure. — The  restora- 
tive operations  described  above  may  be  inter- 
rupted in  different  stages  of  their  progress,  by 
imperfection,  or  disturbance  of  the  adhesive 
process — -by  insufficient  retraction  of  the  val- 
vular projection — or  by  premature  closure  of 
the  external  wound. 

The  adhesive  process  may  fail  from  defec- 
tive deposition  of  organizable  lymph  ; it  may 
be  disturbed  by  the  officious  hand  of  the  sur- 
geon ; and  Dupuytren  has  known  the  newly- 
formed  adhesions  1 to  be  destroyed  by  the 
dragging  of  the  mesentery  being  excessive. 
The  injurious  consequences  of  failure  or  dis- 
turbance of  the  adhesive  stage,  are  fatal  fecu- 
lent effusions  into  the  peritoneum. 

The  retraction  of  the  divided  portion  of  the 
intestine,  and  of  the  intermediate  projecting 
valve,  is  sometimes  insufficient  to  allow  of  the 
continuity  of  the  intestinal  tube  being  restored. 
This  incomplete  retraction  may  result  from 
defective  operation  of  those  causes  which 
have  been  shown  to  obviate  or  overcome  the 
resistance  afforded  by  the  projecting  valve. 
Thus,  the  pressure  of  the  intestinal  contents 
against  the  valve  may  be  defective,  from  the 
large  size  of  the  external  aperture  permitting 
their  unopposed  escape.  The  retractive  in- 
fluence of  the  mesentery  may  be  deficient, 
from  the  long  and  relaxed  condition  of  this 
structure  ; or  it  may  be  counteracted  by  the 
injudicious  employment  of  ligatures,  for  the 
purpose  of  confining  the  divided  extremities 
of  intestine  to  the  neighbourhood  of  the 
wound.  The  ligature  is  in  this  case  not  only 
injurious  from  opposing  the  retraction  of  the 
mesentery,  but  also  from  dragging  it  out- 
wards, and  thereby  increasing  the  prominence 

' Diet.  <Ic  Med.  etdc  Cliir.  Pr.  t.  iii.  p.  137. 


of  the  projecting  ridge.  It  may  also  be  the 
cause  of  subsequent  mischief,  by  producing 
more  extensive  adhesions  than  are  necessary 
for  the  mere  prevention  of  feculent  effusion. 
From  incomplete  retraction  of  the  projecting 
ridge,  the  tendency  to  permanent  fecal  fistula 
is  greatly  increased. 

Premature  closure  of  the  external  wound 
may  produce  intestinal  obstruction,  feculent 
effusion  into  the  peritoneum,  or  infiltration  of 
feces  in  the  integuments,  followed  by  ab- 
scesses and  sinuses.  It  is,  therefore,  import- 
ant that  the  surgeon  should  not  be  too  solici- 
tous to  close  the  external  wound,  by  pressure 
or  other  means,  until  he  has  reason  to  believe 
that  the  contents  of  the  alimentary  canal  have 
acquired  an  easy  transit  from  the  upper  to  the 
lower  part  of  the  intestine.  From  premature 
contraction  of  the  external  wound  symptoms 
may  be  produced  not  unlike  those  which 
attend  strangulated  hernia The  patient 
from  this  cause  may  be  attacked  with  acute 
pain  in  the  situation  of  the  fistula,  tension  of 
the  abdomen,  vomiting,  hiccup,  and  general 
prostration  of  strength  ; and  if  relief  be  not 
obtained,  rupture  of  the  intestine,  feculent 
effusion,  and  death  may  follow. 

II. — Intestinal  Fistula  from  Abscess. 

Various  hard  substances  introduced  into  the 
intestines,  are  capable  of  exciting  irritation  in 
the  coats  of  the  bowel,  and  of  giving  rise  to 
abscess.  The  ulcerative  process,  whereby  the 
matter  gradually  makes  its  way  towards  the 
surface,  is  usually  preceded  and  accompanied 
by  a process  of  adhesion.  The  peritoneal  coat 
of  the  intestine,  before  being  opened  by  ulcera- 
tion, is  thus  agglutinated  to  the  abdominal 
walls,  and  effusion  of  feculent  matter  into  the 
bag  of  the  peritoneum  is  prevented. 

These  abscesses  are  generally  indolent  in 
their  course.  They  are  usually  preceded  by 
a dull  fixed  pain  in  some  part  of  the  abdomen, 
attacks  of  colic,  and  various  disturbed  condi- 
tions of  the  digestive  functions.  The  seat  of 
pain  becomes  firm  and  unyielding  ; at  length 
a well-defined  tumour  may  be  felt ; the  inte- 
guments assume  a dull  red  colour  ; obscure 
fluctuation  is  perceptible  ; and  the  abscess, 
opening  upon  the  surface  of  the  body,  dis- 
charges pus,  feculent  matter,  and  occasionally 
the  extraneous  body,  which  originally  excited 
the  mischief.  In  this  manner  fecal  fistula  is 
ultimately  established. 

The  following  cases  will  serve  to  illustrate 
the  usual  course  of  this  affection  : — 

A boy  2,  aged  thirteen  years,  was  admitted 
into  St.  Thomas’s  hospital,  with  an  irreducible 
scrotal  hernia,  which  was  continually  dis- 
charging feculent  matter  through  a small  open- 
ing in  the  scrotum.  He  remembered  having 
accidentally  swallowed  a pin,  and  that  five 
weeks  afterwards  his  hernia  began  to  swell, 
and  to  become  painful.  An  abscess  formed, 
which  soon  burst,  and  the  point  of  a pin 

1 See  Scarpa,  Op.  cilat.  p.  342. 

2 Cooper,  part  i.  p.  23. 
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appeared  projecting  from  the  orifice.  The 
pin  was  extracted,  but  the  fistulous  opening 
remained.  Attempts  were  made  to  unite  it, 
by  paring  the  edges  of  the  wound,  and  encou- 
raging adhesion,  but  without  success. 

A woman,  fifty-eight  years  of  age,  was 
treated  by  M.  Bougon1  for  an  inflammatory 
tumour  of  the  right  iliac  region,  which  had 
existed  fifteen  days.  The  swelling  broke,  and 
discharged  fetid  pus,  air,  mucus,  and  feces  ; 
subsequently  a portion  of  bone,  supposed  to 
have  belonged  to  the  head  of  a fish,  was  dis- 
charged. On  the  forty-third  day  the  opening 
had  spontaneously  closed.  See  Foreign  Bo- 
dies. 

A scrofulous  girl  was  admitted  into  the 
hospital  La  Pitie,  under  the  care  of  M.  Vel- 
peau, on  account  of  a fecal  discharge  from  the 
navel,  following  an  inflammatory  swelling  at 
the  part  which  had  been  opened.  She  died 
of  phthisis  about  ten  weeks  after  the  occur- 
rence of  the  discharge  from  the  wound. 
During  the  whole  of  this  period  she  had  eva- 
cuations by  the  natural  passage,  and  some 
discharge  from  the  wound  ; a sinus  near  an 
inch  in  length  was  found  to  communicate  with 
the  intestine,  and  no  obstruction  existed  in 
the  canal. 

M.  Velpeau 2 also  relates  the  case  of  a 
youth  of  seventeen,  who  had  forseveral  months 
been  under  the  care  of  M.  Louis  for  symp- 
toms of  intestinal  ulceration.  An  abscess 
formed,  which  was  followed  by  a fistulous 
ulcer  below  the  navel,  from  which  feculent 
matter  was  discharged.  “ The  discharge  of 
feces  by  the  natural  passage  had  never  been 
completely  interrupted.  The  health  in  other 
respects  was  good.  M.  Velpeau  opened  a 
long  sinus  which  led  to  the  right  iliac  fossa, 
and  was  thus  enabled  to  introduce  the  finger 
into  the  bowel,  which  he  concluded  to  be  the 
ccecum  or  ascending  colon.”  Fluid  injected 
as  clyster,  as  well  as  articles  of  food,  soon 
appeared  at  the  abnormal  opening  ; but  when 
the  aperture  was  closed  by  a compress,  the 
motions  were  passed  naturally.  Repeated 
efforts  were  made  to  close  the  opening  by 
suture,  simple  and  twisted,  and  thrice  by  auto- 
plasty, but  without  success.  A valve,  felt  at 
the  opening,  was  destroyed  by  the  entero- 
tome  of  Dupuytren,  without  any  better 
result. 

On  comparing  intestinal  fistula  from  ab- 
scess with  the  same  affection  following  gan- 
grenous hernia,  it  appears  that  these  affec- 
tions resemble  each  other  in  the  accompany- 
ing adhesive  process,  whereby  feculent  effu- 
sion into  the  peritoneum  is  generally  pre- 
vented ; but  fistula  from  abscess  differs  from 
the  other  variety  of  the  affection  in  the 
absence  of  the  membranous  funnel,  which  has 
been  shown  to  perform  so  important  a part  in 
restoring  the  continuity  of  the  intestinal 

' Journal  Ilebdomndairc,  Juillct,  1836. 

2 Journal  Hebdomadaire,  Juillet,  1836,  quoted  by 
Mr.  Lawrence  in  his  Treatise  on  Ruptures,  p.  42/, 
5th  edit. 


canal,  when  more  or  less  of  this  tube  has  been 
destroyed  by  gangrene.  In  fistula  following 
abscess,  this  provision  is  not  required  ; for  the 
loss  of  substance  in  the  intestinal  walls  is 
seldom  so  great  as  materially  to  interfere  with 
the  dimensions  of  the  canal.  Hence  the 
obstruction  from  the  projecting  valve,  and  the 
subsequent  necessity  for  retraction  of  the  in- 
testine and  the  valve,  to  w’hich  process  the 
membranous  funnel  was  subservient,  does  not 
usually  exist.  Notwithstanding  this  compara- 
tive immunity  from  obstruction  of  the  canal, 
a cure,  either  spontaneous  or  artificial,  does 
not  appear  to  be  so  generally  accomplished  in 
this  variety  of  fecal  fistula,  as  in  that  w'hich  re- 
sults from  gangrenous  hernia. 

III. — Intestinal  Fistula  following  pene- 
trating Wounds  of  the  Abdomen. 

Wounds  penetrating  the  abdominal  walls, 
and  implicating  the  intestines, are  occasionally, 
but  not  generally,  follow’ed  by  escape  of  feces. 
The  circumstances  under  w'hich  the  w'ounded 
intestine  discharges  its  contents  by  an  abnor- 
mal aperture,  are  so  variable,  that  it  will  tend 
much  to  the  elucidation  of  the  subject,  if  wre 
separately  consider  fecal  fistula  as  a conse- 
quence of 

(i.)  Incised1  wounds  of  the  abdomen. 

a.  Without  protrusion  of  the  bowel. 

b.  With  protrusion  of  the  bowel. 

(ii.)  Gunshot  wounds. 

Fecal  Fistula  from  incised  Wounds  unat- 
tended with  Protrusion  of  the  Bowel. — It  has 
been  shown  by  Mr.  Travers  that  feculent 
effusion  into  the  peritoneum  is  a very  rare 
consequence  of  punctured  and  incised  wounds 
of  the  abdomen  ; and  so  also  an  external 
discharge  of  the  intestinal  contents  is  not 
the  usual,  but  only  the  occasional,  result  of 
such  injuries. 

Internal  effusion  is  prevented  by  the  pres- 
sure which  the  respiratory  muscles  exercise 
upon  the  abdominal  viscera,  aided  by  the 
mechanical  closure  of  the  wound  in  the  intes- 
tine, from  eversion  of  its  mucous  membrane, 
and  contraction  of  its  muscular  fibres.  These 
agents  are  effectual,  unless  the  wound  be  large, 
and  the  intestine  loaded,  or  there  be  an  inter- 
posed fluid  in  the  peritoneum  2.  The  same 
causes  also  prevent  the  escape  of  alimentary 
matters  from  the  external  w'ound,  urdess  the 
opening  in  the  intestine  remain  in  direct  ap- 
position with  the  breach  in  the  abdominal 
walls,  when  the  intestinal  contents  usually 
escape,  without  insinuating  themselves  into 
the  divided  peritoneum.  When,  however, 
fecal  discharge  occurs,  the  adhesive  process 
in  a few  hours  agglutinates  the  edges  of  the 
intestinal  and  parietal  wrounds  ; the  peritoneal 
cavity  is  closed  ; and  the  intestinal  contents 

1 “ Incised”  is  here  employed  to  designate  wounds 
inflicted  by  cutting  instruments,  as  distinguished  from 
those  produced  by  fire-arms.  It  therefore  applies  to 
such  wounds  as  are  technically  denominated  “ punc- 
tured,’ as  well  as  to  those  usually  denominated  “ in- 
cised.” 

2 See  Travers’  Inquiry,  p.  136. 
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continue  to  escape  more  or  less  freely  by  the 
external  opening’.  From  this  feculent  discharge 
much  temporary  reliefis  obtained  ; and  in  con- 
i sequence  thereof,  the  inflammation  and  tension 
of  the  abdomen  are  usually  less  severe  than 
! when  the  wounds  of  the  intestine  have  been 
unattended  by  an  external  discharge  of  fecal 
matter.  After  a few  days,  under  favourable 
1 circumstances,  the  inflammatory  symptoms 
gradually  subside  ; the  wound  granulates  ; in 
proportion  as  the  intestine  resumes  its  natural 
functions  the  abnormal  discharge  diminishes  ; 
and,  in  most  instances,  when  life  has  not  been 
s destroyed  duringthe  early  inflammatory  stage, 
the  wound  in  a few  weeks  is  permanently 
closed. 

The  following  table  exhibits  the  leading 
peculiarities  of  five  cases  of  incised  wounds  of 
the  abdomen,  unattended  with  protrusion  of 
the  intestine,  but  followed  by  fecal  discharge. 


Cases  of  incised  wounds  of  the  abdomen,  attended 
with  fecal  discharge,  but  without  j)rotrusion  of 
the  bowel. 


Stalp. 

Vander- 

W1EL. 

Cent.  ii.  Obs. 
25. 

Colon  woundec 
with  a knife ; fecai 
discharge. 

In  3 weeks  the 
wound  was  healed. 

Frouman- 

TIN. 

Mem.  de  1’ 
Acad.de  Chir. 
t.  i. 

Sword  wound  be- 
low the  navel ; fe- 
cal discharge  from 
the  colon  on  the 
8 th  day. 

By  the  19th  day  a 
perfect  cure  was 
accomplished. 

Ronaldson. 
Duncan's 
Med.  Com- 
ment. vol  vii. 
1780. 

Stabbed  with  a 
knife;  colon  woun- 
ded ; fecal  dis- 
charge. 

Completely  cured 
in  five  weeks. 

Fournier. 
Journal  de 
Chir.  t.  iii. 
1792. 

Deeply  wounded 
between  the  last 
ribs  by  a knife ; 
feculent  discharge. 

The  wound  was 
firmly  ■ cicatrized 
on  the  50th  day. 

Louis. 
Mem.  de  1’ 
Acad.de  Chir. 
t.iii. 

A bdomen  trans- 
fixed in  single 
combat ; fecal  dis- 
charge from  two 
orifices,  one  sup- 
posed to  commu- 
nicate with  the 
ileum,  the  other 
with  the  colon. 

Wounds  cicatrized 
in  less  than  two 
mouths. 

Fecal  discharge  from  incised  wounds  attended 
with  protrusion  of  the  bowel. 

Protrusion  of  the  intestine  is  a serious  com- 
plication of  all  penetrating  wounds  ; but  even 
when  combined  with  this  unfavourable  occur- 
rence, incised  wounds  attended  with  fecal  dis- 
charge, may  terminate  favourably,  without 
permanent  fistula  being  established. 

By  referring  to  the  following  table,  which 
exhibits  the  leading  features  of  eight  cases  of 
fecal  fistula,  following  incised  wounds,  com- 
plicated with  protrusion,  it  will  be  seen  that 
in  six  the  escape  of  feces  was  not  permanent. 

This  favourable  result  was  obtained  by 
placing  these  injuries,  as  nearly  as  circum- 


stances would  allow,  in  the  same  condition  as 
those  already  noticed,  in  which  the  wound 
was  unaccompanied  by  protrusion.  Thus  in 
four  instances  the  protruded  and  injured  in- 
testine was  simply  returned  into  the  abdomen  ; 
and  it  is  highly  important  to  observe  that  the 
wound  in  the  intestine,  without  any  aid  from 
ligature,  remained  in  direct  apposition  or  in 
close  proximity  to  the  external  opening ; 
hence,  the  free  discharge  of  the  intestinal 
contents.  It  is  also  equally  interesting  to 
notice,  that  fecal  effusion  into  the  opened 
cavity  of  the  peritoneum  did  not  occur.  In 
the  other  two  cases,  which  terminated  with- 
out permanent  fistula,  the  wound  in  the  intes- 
tine was  accurately  closed  by  suture,  and  the 
protruded  part  afterwards  replaced.  In  all 
these  favourable  cases  it  is  evident,  that  in 
the  process  of  repair,  the  capacity  of  the  in- 
testinal canal  was  not  materially  diminished  ; 
consequently  when  the  early  inflammatory 
symptoms  had  subsided,  the  natural  functions 
of  the  bowels  were  restored,  and  the  abnormal 
aperture  soon  spontaneously  closed. 

The  result,  however,  is  widely  different, 
when,  from  the  bowel  being  extensively 
wounded,  or  completely  divided,  the  muti- 
lated part  must  of  necessity  assume  an  angu- 
lar disposition.  The  projecting  valve,  attend- 
ant upon  this  arrangement,  obstructs  the 
course  of  the  intestinal  contents,  and  deter- 
mines their  escape  by  the  wound.  Two  such 
instances  are  exhibited  in  the  table,  and,  in 
both,  permanent  intestinal  fistula  was  esta- 
blished. But  it  has  been  already  shown  that 
much  larger  portions  of  intestine  have  been 
detached  in  gangrenous  hernia,  and  yet  the 
natural  reparative  powers  were  sufficient  to 
restore  the  continuity  of  the  canal  ; whereas, 
in  similar  injuries  of  the  intestine  in  connec- 
tion with  wounds  of  the  abdominal  walls,  as 
in  the  tw’o  cases  by  Albinus  and  Moscati, 
the  natural  pow'ers  were  totally  inadequate  to 
the  task.  The  failure  of  restoration  under 
such  circumstances  is,  with  great  propriety, 
attributed  by  Scarpa  to  the  absence  of  the 
membranous  funnel,  which  has  been  shown 
to  perform  a most  important  part  in  restoring 
the  continuity  of  the  canal  after  a hernial 
portion  of  intestine  has  been  divided  by 
gangrene. 


Cases  of  incised  wounds  of  the  abdomen  attended 
■with  protrusion  of  the  bowel  and  fecal  dis- 
charge. 


T ui.i’ius. 
Obs.  Med.  1.3, 
c.  20. 

Colon  wounded 
and  protruded ; af- 
ter exposure  for 
thirty  hours  it  was 
reduced,  and  feces 
escaped  by  the 
wound. 

Recovery. 

Hollerius. 
Obs.  ad  Cons. 
Curandi, 

p.  17. 

Abdomen  wound- 
ed by  a small 
sword  ; protrusion 
of  part  of  small 
and  large  intes- 
tines ; intestine  re- 
turned ; fecal  dis- 
charge. 

Recovery. 
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Nol7K.SE. 
Travers’  In- 
quiry, &c., 
p.  163. 

Wound  of  the  ab- 
dominal walls  three 
inches  in  length; 
half  of  the  intesti- 
nal canal  protrud- 
ed ; wound  de- 
tached ; intestine 
returned ; fecal  dis- 
charge on  the 
third  day;  external 
wound  sloughed 
extensively,  so  as 
to  expose  the  col  on , 
in  which  was  an 
opening  allowing 
the  feces  to  es- 
cape. 

1 lealcd  by  a tedious 
process  of  granula- 
tion. 

Travers. 
Phil.  Trans, 
vol.  50,  p.  35. 

Twelve  inches  ot 
small  intestine  pro- 
truded through  a 
small  wound  in  the 
abdominal  wall ; a 
wound  in  the  in- 
testine which  was 
closed  by  an  unin- 
terrupted suture ; 
the  intestine  after- 
wards reduced,  and 
the  external  wound 
sewed. 

Recovery  in  six 
weeks. 

Gi.endor- 

PIUS. 

Spec.  Chirurg. 
obs.  33  & 34. 

Colon  wounded ; 
feces  discharged ; 
wound  of  intestine 
closed  by  the  glo- 
ver’s suture. 

Recovery. 

Albinus. 
Annot.  Acad, 
lib.  ii.  cap.  8. 

Wound  below  the 
left  ribs;  discharge 
of  aliment  on  fol- 
lowing day ; wound 
dilated  until  it  ex- 
ceeded a span  in 
length  ; copious 
discharge  of  feces. 

Permanent  intesti- 
nal fistula,  with 
double  prolapse. 

Scarpa. 
Wishart’s 
Trans,  p.  358. 

Abdomen  wound- 
ed ; small  intestine 
protruded,  and  per- 
forated incauti- 

ously by  a surgeon 
pushing  it  back 
with  the  point  of  a 
spindle  ; fecal  dis- 
charge for  a length 
of  time. 

Spontaneous  cure. 

Mosoati. 
Mem.  de 
l’Acad.  de 
Chir.  t.  8. 

Abdomenwounded 
by  a knife ; three 
feet  of  intestine 
protruded,  and  gan- 
grenous from  being 
strangulated  by  the 
parictalwound;free 
discharge  of  feces 
on  the  fifth  day. 

Permanent  intesti- 
nal fistula. 

Fecal  fistula  from  gun-shot  wound.. — Wounds 
of  the  intestines  inflicted  by  fire-arms,  as  well 
as  those  produced  by  sharp  instruments,  arc 
not  necessarily  attended  with  fecal  effusion 
into  the  peritoneum,  nor  with  an  external 
escape  of  feculent  matter.  When,  however, 
fecal  discharge  follows  injuries  by  fire-arms,  it 
may  occur  either  immediately  after  their  inflic- 
tion, or  not  until  several  days  have  elapsed  ; in 
which  case  it  is  presumed  that  the  intestine 
in  the  first  instance  had  not  been  wounded, 
but  only  contused  ; and  that  the  discharge 


occurred  after  a gangrenous  slough  had  been 
detached.  This  explanation  is  only  applica- 
ble to  such  openings  in  the  bowel  as  are  in 
immediate  proximity  to  the  external  wound  ; 
for  when  the  gangrenous  portion  of  intestine 
is  not  in  direct  communication  with  the 
wound  in  the  abdominal  walls,  there  is  usually 
no  escape  of  feces  ; the  separated  slough  falls 
into  the  intestinal  canal,  and  is  cast  oft'  by  the 
natural  passage,  the  breach  in  the  intestine 
being  repaired  by  a peritoneal  surface,  bor- 
rowed from  the  contiguous  intestine,  omen- 
tum, or  abdominal  wall. 

The  following  table,  which  exhibits  the 
leading  characters  and  result  of  ten  cases 
of  fecal  discharge  from  injuries  of  the  in- 
testines by  fire-arms,  shews  that  in  a very 
large  proportion  of  such  cases  the  discharge 
is  only  temporary,  since  it  ceased  altoge- 
ther in  eight  of  the  ten  cases.  From  the 
successful  issue  of  these  injuries  it  may  be  in- 
ferred that  the  intestine  had  not  been  much 
reduced  incapacity.  Therefore  the  alimentary 
and  fecal  matters  experienced  but  little  inter- 
ruption to  their  natural  course,  and  conse- 
quently the  discharge  from  the  wound  soon 
ceased.  When,  however,  the  injury  causes 
complete  division  of  the  intestine,  the  wounded 
tube  becomes  united  at  an  angle  more  or  less 
acute;  an  impediment  to  the  course  of  the 
intestinal  contents  is  thus  produced,  which 
determines  their  permanent  exit  by  the  exter- 
nal wound.  The  table  exhibits  two  instances 
in  which  permanent  intestinal  fistula  was  in 
this  manner  established.  The  case  by  Dessault 
was  accompanied  by  protrusion,  and  complete, 
division  of  the  intestine  ; and  that  by  Larrey 
exhibited  a similar  condition,  and  other  com- 
plications. In  both  cases,  in  consequence  of 
the  absence  of  the  membranous  funnel,  and 
the  retraction  of  the  divided  extremities  of 
the  intestine  which  this  structure  has  been 
shown  to  promote,  the  natural  powers  of 
reparation  were  inadequate  to  the  task  of 
restoring  the  continuity  of  the  canal. 


Cases  of  gun-shot  wounds  of  the  abdomen  followed 
by  fecal  discharge. 


Belloste. 
Chir.  d’Ho- 
pital,  p.  3, 
c.  xv. 

Gun-shot  wound  of 
abdomen  ; extens- 
ive laceration  of  co- 
lon ; escape  of  feces. 

In  two  months 
spontaneously  cur- 
ed. 

Rev. 
Mem.  de 
l’Acad.  de 
Chir.  t.  ii. 
p.  364. 
edit.  1819. 

Gun-shot  wound ; 
escape  of  feces  on 
the  twentieth  day. 

Perfect  cure  in  six 
weeks. 

Gerard. 
Mem.  de 
l’Acad.  de 
Chir.  t.  ii. 
p.  364. 

Gun-shot  wound 
traversing  tlio  ab- 
domen ; colon 

wounded;  feces  dis- 
charged from  two 
openings. 

Wounds  cicatrized 
in  thirty-five  days. 

Hunter. 
Treatise  on  the 
blood  and  in- 
flammation, 
p.  551. 

Three  balls  entered 
the  abdomen  at  the 
left  of  the  navel, 
and  passed  out  near 
the  first  lumbar 
vertebra ; feculent 
discharge  occurred 
in  the  third  week. 

The  discharge  of 
fcccs  soon  ceased, 
and  the  wounds 
healed  favourably. 
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1*one  vies. 
Mem.  dc 
l’Acad.  de 
Chir.  t.  ii. 
p.  354.  Edit, 
of  1819. 

Gun-shot  wound; 
fecal  discharge  on 
the  following  day. 

Fecal  discharge 
ceased  entirely  in 
a few  days. 

Desault. 
(Euv.  Chir. 
t.  ii.  p.  370. 

Wounded  by  the 
bursting  of  a bomb; 
one  inch  of  intes- 
tine protruded,  di- 
vided, and  after- 
wards retracted 
within  the  abdo- 
men; free  discharge 
of  feces. 

Intestinal  fistula 
with  prolapse  for 
four  years ; cured 
by  the  use  of  the 
linen  tent. 

Larrev. 
Rclat.  Chir. 
dc  l’Armee 
d’Orient. 
p.  300. 

Gun-shot  wound 
of  abdomen ; ileum 
divided  by  the 
ball,  and  the  ex- 
tremities of  the 
gut  drawn  apart 
from  each  other, 
prolapsed,  and 

strictured  by  the 
wound  ; wound  di- 
lated ; the  di- 
vided extremities 
brought  together, 
and  left  within  the 
wound. 

In  two  months 
there  was  intesti- 
nal fistula,  which 
was  cured  by  the 
use  of  Desault’s 
tent  in  two  months 
afterwards. 

Hennen. 
Observations 
on  Military 
Surgery, 
p.  441. 

Severe  contusions 
of  the  abdomen 
from  the  splinter 
of  a shell.  The 
contused  parts 

sloughed  on  the 
sixth  day,  after 
which  the  feces 
entirely  passed  by 
the  opening  thus 
produced. 

In  three  months 
the  feces  first  began 
in  part  to  take  their 
natural  course.  In 
six  months  the 
wound  was  so  far 
reduced  in  size  as 
to  be  scarcely  per- 
ceptible, no  feces 
issuing  from  it. 

Hennen. 
op.  citat. 
p.  443. 

Wound  from  a 
musket-ball  which 
entered  at  the  right 
groin,  and  escaped 
at  the  back  part  of 
the  pelvis  on  the 
left  side.  Soon 
afterwards  clotted 
blood  and  feces 
passed  by  the  anus, 
and  excrementi- 
tious  matter  and 
flatus  escaped  from 
both  wounds. 

In  five  weeks  the 
feces  ceased  to  es- 
cape from  the  pos- 
terior orifice,  which 
soon  after  closed. 
In  eleven  weeks 
the  anterior  orifice 
had  also  closed ; 
after  which  thepos- 
terior  wound  open- 
ed three  successive 
times,  and  dis- 
charged feculent 
matter,  but  soon 
closed. 

Hennen. 
op.  citat. 
p.  445. 

Wound  with  mus- 
ket ball  which  pas- 
sed obliquely  thro' 
the  long  head  of 
the  left  triceps  ad- 
ductor, traversed 
the  pelvis  below 
thebladdcr,  wound- 
ed the  rectum,  and 
escaped  through 
the  inferior  portion 
ofthcosilii.  For 
eight  days  the  feces 
passed  entirely  by 
the  anteriorwound. 

On  the  ninth  day 
the  feces  passed 
partly  by  the  natu- 
ral course.  On  the 
thirty-first  the  pos- 
terior orifice  had 
healed,  and  the  an- 
terior wound  was 
assuming  a more 
healthy  character. 
On  the  sixty-third 
day,  all  the  feces 
took  their  natural 
course,  and  the  an- 
terior wound  was 
cicatrized. 

IV.  Anatomical  Characters  of  Intesti- 
nal Fistula. 

When  the  natural  efforts  fail  in  restoring  the 
continuity  of  the  intestinal  canal,  if  life  be 


preserved,  permanent  fecal  fistula,  or  abnor- 
mal anus,  is  produced.  In  this  condition,  the 
intestinal  contents  may  escape  entirely,  or  in 
part  by  the  accidental  opening;  or  the  aper- 
ture may  be  so  small  as  only  to  allow  of  the 
occasional  discharge  of  liquid  feculent  mat- 
ter, or  a little  mucus.  The  discharge  from 
the  adventitious  opening  is  always  involun- 
tary, as  there  is  not  a sphincter  muscle  to 
control  it.  The  aperture  is  generally  rounded, 
sometimes  irregular,  varying  considerably  in 
size,  being  sometimes  an  inch  or  more  in 
diameter,  and  occasionally  so  small  as  scarcely 
to  admit  a probe. 

The  following  drawing,  from  the  collection 
of  Dupuytren,  represents  a case  of  intestinal 
fistula,  in  which  the  two  portions  of  intestine 
terminated  on  the  cutaneous  surface  by  separate 
orifices. 

Fig.  252. 


Intestinal  fistula  from  Dupuytren' s collection. 

o,  Ujyper  portion  of  intestine. 

6,  Loiver  ditto. 

c,  Aperture  of  louer  portion. 

d,  Aperture  of  upper  portion. 

Sometimes  there  are  several  small  fis- 
tulas communicating  with  the  intestine.  The 
surrounding  integument  is  generally  indu- 
rated, thickened,  inflamed,  and  excoriated. 
Within  the  opening,  the  mucous  membrane 
of  the  intestine  may  often  be  seen  tumid 
and  of  a bright  red  colour.  If  the  ex- 
ternal aperture  be  large,  the  two  openings 
of  the  intestine,  and  the  partition  separating 
them,  may  be  seen.  “ One  of  these  orifices, 
says  Dupuytren  \ “ belongs  to  the  upper  part 
of  the  bowel;  and,  from  being  constantly 
permeated  by  food  and  feces,  is  the  largest  of 
the  two.  The  other,  or  the  opening  of  the 
lower  intestinal  extremity,  receives  no  ali- 
mentary or  fecal  matter,  or  only  a small 
quantity  ; it  is  contracted,  narrow,  and  with 
difficulty  discovered.  Beyond  these  orifices 
are  the  two  extremities  of  the  intestine,  of 

1 Memoire  sur  tine  Methodo  nouvelle  pour  trailer 
les  Anus  accidentelles, in  the Memoires  del' Academic 
Hoy  ale  dc  Medccinc,  t.  i.  p.  464  ; and  Lawrence  on 
ltupturcs,  fifth  edition,  p.  383. 
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which  they  constitute  the  termination  ; these 
pass  back  into  the  abdomen,  and  are  lost 
among’  the  convolutions  of  the  canal. 

“ Between  the  two  orifices,  an  angular 
fold,  of  greater  or  less  projection,  is  placed 
edgeways.  Formed  by  the  intestinal  coats  to- 
wards the  mesentery,  the  ridge  comes  nearer 
to  the  skin,  in  proportion  as  the  loss  of  intestinal 
substance  has  been  more  considerable,  and  the 
change  in  the  direction  of  the  canal  more 
marked.  It  is  slight,  and  concealed  in  the 
depth  of  the  funnel,  when  the  intestine  has 
been  simply  opened  by  a wound  or  a small 
mortification.  It  is  very  large,  and  advances 
to  the  level  of  the  skin,  when  the  whole  cir- 
cumference of  the  bowel  has  been  destroyed, 
so  that  the  two  ends  meet  at  an  acute  angle. 
In  the  first  case,  there  exists  between  the  two 
ends  of  the  bowel  a channel  more  or  less  deep, 
capable  of  conveying  the  contents  from  the 
upper  to  the  lower  end  : this  is  the  kind  of 
intestinal  fistula  most  easily  cured.  There  is 
no  vestige  of  such  channel  in  the  second 
instance  ; the  projecting  ridge,  placed  be- 
tween the  two  ends  of  the  intestine,  forms  an 
impassable  barrier  between  them  ; here  the 
cure  is  more  difficult. 

“ The  ridge,  although  placed  between  the 
two  ends  of  the  bowel,  does  not  divide  the 
bottom  of  the  funnel  equally ; or,  if  this 
should  be  the  case  at  first,  the  division  be- 
comes unequal  subsequently.  Being  fleshy 
and  moveable,  it  is  turned  aside  by  the  stream 
of  matters  coming  through  the  end  corre- 
sponding to  the  stomach,  and  pushed  toward 
the  anal  extremity,  contracting  it,  and  acting 
as  a kind  of  valve,  which  sometimes  entirely 
shuts  it.  Hence  the  difficulty  so  often  ex- 
perienced of  discovering  the  lower  or  anal 
orifice  of  the  bowel.” 

Mr.  Lawrence,  in  his  valuable  treatise  on 
Ruptures,  observes  that  “ the  two  portions  of 
the  bowel  lie  near  together,  but  are  not  ad- 
herent ; they  are  separated  by  the  ridge 
called  by  Scarpa  promontorio,  and  by  the 
French  epcron.  If  we  introduce  a finger  into 
each  orifice,  and  bring  the  fingers  together, 
they  are  separated  merely  by  the  sides  of  the 
two  portions  of  intestine.  When  it  is  de- 
scribed that  they  are  kept  apart  by  an  inter- 
vening partition,  we  must  remember  that 
there  is  nothing  but  the  intervening  tunics. 
We  might  pass  an  instrument  from  one  end 
of  the  bowel  into  the  other,  and  thus  cause  a 
direct  communication  between  them,  by  per- 
forating their  coats  ; but  as  the  bowels  are 
simply  contiguous  without  adhering,  we  should 
make  a double  wound  into  the  cavity  of  the 
abdomen 

The  two  extremities  of  the  intestine  at  first 
resembling  each  other,  soon  exhibit  striking 
differences.  The  superior  portion  stimulated 
by  the  transit  of  fecal  and  alimentary  matters, 
not  only  maintains  its  natural  size,  but  be- 
comes thicker  and  stronger.  The  inferior 
orifice,  on  the  contrary,  having  ceased  more 
or  less  completely  to  perform  its  natural 

1 Treatise  on  Ruptures,  p.  383. 


functions,  becomes  atrophied  to  such  a de- 
gree, that  when  the  parts  are  examined,  after 
the  morbid  condition  has  existed  several 
years,  it  would,  as  M.  Dupuytren  has  re- 
marked, be  difficult  to  suppose  that  the  two 
portions  of  the  intestine  belonged  to  the  same 
individual.  Notwithstanding  this  change  which 
takes  place  in  the  coats  of  the  lower  portion 
of  intestine,  it  still  generally  remains  pervi- 
ous, and  its  lining  membrane  continues  to 
secrete  a whitish  viscid  mucus,  which  may 
remain  in  the  canal  for  months  or  years  with- 
out acquiring  a feculent  odour.  The  follow- 
ing case  recorded  by  M.  Dupuytren,  how- 
ever, shows  that  obliteration  of  the  lower 
portion  of  the  canal  is  not  impossible.  An 
old  man  *,  a patient  of  M.  Begin,  at  the  Val- 
de-grace,  had,  for  more  than  forty  years,  at 
the  left  groin,  an  abnormal  anus  formed  on 
the  transverse  arch  of  the  colon.  The  superior 
opening  of  the  intestine  only  could  be  detected. 
No  opening  corresponding  to  the  inferior  ex- 
tremity, could  be  discovered  at  the  wound,  in 
the  cicatrix,  nor  in  the  surrounding  parts. 
The  low  er  portion  of  intestine,  resembling  a 
solid  white  cord,  of  the  size  of  a goose-quill, 
ascended  to  the  left  kidney,  and  afterwards 
forming  some  turns,  descended  to  the  anus. 
At  the  lower  part  it  was  still  open  and  con- 
tained whitish  mucus.  Above  it  was  so  con- 
tracted as  only  to  admit  a small  probe,  and 
still  higher,  in  the  neighbourhood  of  the 
accidental  anus,  no  trace  whatever  of  an  in- 
ternal cavity  could  be  discovered. 

The  following  figure,  represented  by  M. 
Bourgery  from  a drawing  in  Dupuytren’s  col- 
lection, exhibits  an  instance  ot  intestinal  fis- 
tula, in  which  the  lower  aperture  was  closed 
by  the  projecting  valve. 

Fig.  252. 


a. 


Intestinal  fistula  from  Dupuytren' 's  collection. 

a , Upper  portion  of  intestine. 

b , Aperture  of  ditto. 

c,  Lower  portion  of  intestine. 

d,  Projecting  valve  closing  the  entrance  to  the  lower 
portion  of  intestine. 

1 Diet,  dc  Med.  et  de  Cliir.  Pr.  t.  iii.  p.  133. 
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V. — Effects  of  Intestinal  Fistula. 

The  intestine,  in  the  lesions  now  under 
consideration,  being  diverted  from  its  na- 
tural course,  restrained  by  adhesions,  and 
perforated,  is  usually  in  a condition  unfa- 
vourable for  the  perfect  performance  of 
the  function  of  assimilation.  The  transit  of 
aliment  is  often  accelerated,  and  its  course 
shortened  ; consequently,  the  changes  essen- 
tial to  a healthy  digestion  are  imperfectly  per- 
formed, and  the  surface  for  absorption  is  often 
too  limited  for  maintaining  the  nutrition  of  the 
body.  Hence  intestinal  fistula  is  more  dan- 
gerous in  proportion  as  the  opening  maintains 
a greater  proximity  to  the  stomach.  If  the 
accidental  anus  be  seated  in  the  jejunum,  the 
matters  voided  are  not  fetid,  and  the  patient 
usually  dies  in  a few  days  or  weeks  from  inani- 
tion. In  a case  of  umbilical  hernia,  recorded 
by  Sir  A.  Cooper1,  terminating  in  intestinal  fis- 
tula at  the  lower  partof  the  jejunum,  death  from 
inanition  occurred  in  three  weeks.  Solid  food 
was  discharged  from  the  wound  in  half  an 
hour,  and  liquids  in  ten  minutes.  When  the 
opening  is  in  the  ileum  nutrition  is  generally 
less  seriously  affected  ; and,  if  it  be  situated  at 
the  lower  part  of  this  intestine,  a tolerable 
degree  of  health  is  sometimes  maintained.  In 
this  condition  the  evacuations  having  been 
longer  retained,  and  subjected  to  greater 
changes,  have  acquired  a degree  of  feculent 
odour.  When  the  larger  intestine  is  the  seat 
of  the  injury,  the  health  may  remain  perfect, 
and  persons  have  been  known  to  acquire  a 
considerable  degree  of  corpulency  during  the 
existence  of  intestinal  fistula  of  the  colon. 

The  injurious  effects  of  intestinal  fistula, 
even  when  situated  in  the  upper  part  of  the 
canal,  are  much  mitigated  when  the  escape  of 
alimentary  matters  through  the  abnormal 
opening  is  only  partial.  In  this  case  nutri- 
ment may  pass  into  the  lower  portion  of  the 
intestine  in  sufficient  quantity  to  support  life, 
until  the  process  of  spontaneous  cure  is  com- 
pleted. The  interference  of  art  may  also 
modify  the  injurious  influence  of  a fistula  at 
the  upper  part  of  the  small  intestine,  provided 
the  continuity  of  the  canal  be  not  entirely  in- 
terrupted. Thus  moderate  external  pressure 
may  sometimes  prevent  the  escape  of  nutri- 
ment, and  direct  it  into  the  lower  portion  of  the 
tube.  The  serious  consequences  of  inanition 
may  also  be  retarded,  and  sometimes  altogether 
averted,  by  the  use  of  nutrient  clysters. 

VI. — Complications  of  Intestinal  Fis- 
tula. 

i.  Prolapse. — As  the  orifice  of  an  intestinal 
fistula  is  not  guarded  by  a sphincter  muscle,  it 
frequently  allows  the  intestine  to  protrude, 
and  to  form  a tumour,  which  greatly  aggra- 
vates the  sufferings  of  the  patient. 

At  the  commencement,  the  tumour  appears 
as  a slight  projection  of  the  mucous  membrane 
of  the  intestine,  of  a red  colour,  occupying 
the  abnormal  opening.  Subsequently,  it  in- 

1  Op.  citat.  parti,  p.  55. 


creases  in  size  by  the  further  protrusion  of  the 
inverted  intestine.  Desault  has  observed  it 
nine  inches  in  length  ; Sabatier 1 refers  to 
cases  of  greater  magnitude  ; and  Schacher  - 
has  described  a protrusion  of  the  colon,  which 
measured  16  inches.  The  size  is  subject  to 
variation  from  position  ; after  the  recumbent 
posture  has  been  maintained  for  several  hours, 
the  tumour  is  generally  diminished  in  size, 
and  sometimes  altogether  disappears.  Its 
growth  is  usually  gradual,  but  under  violent 
muscular  efforts,  as  coughing  or  straining,  it 
may  suddenly  attain  considerable  size.  The 
tumour  is  generally  of  an  elongated  and 
slightly  tortuous  form,  contracted  at  its  at- 
tachment, and  perforated  at  its  free  extremity  ; 
constituted  externally  by  the  everted  mucous 
membrane  of  the  intestine.  It  is  of  a red 
colour,  and  low  degree  of  sensibility ; moist- 
ened by  a secretion  of  mucus  ; and,  when 
strongly  constricted,  by  an  oozing  of  blood. 
The  surface  is  sometimes  wrinkled,  from  the 
presence  of  the  valvulae  conniventes,  and  occa- 
sionally exhibits  numerous  small  tubercles, 
which  are  the  solitary  glands  in  a tumid  state. 
Sometimes  the  tumour  exhibits  obscure  ver- 
micular or  peristaltic  movements. 

Protrusion  of  the  intestine  may  commence 
within  a short  period  of  the  establishment  of 
fecal  fistula.  Sir  Astley  Cooper  has  observed 
it  in  one  month  from  the  occurrence  of  gan- 
grenous hernia.  In  a case  recorded  by  Scarpa, 
prolapse  did  not  occur  until  three  years  had 
elapsed.  In  the  latter  instance  the  abnormal 
aperture  had  been  reduced  to  the  size  of  a 
small  fistula. 

The  protrusion  may  occur  at  the  upper,  or 
at  the  lower  opening,  or  at  both  orifices. 

Prolapse  at  the  superior  aperture  is  the  most 
frequent,  and  usually  attains  the  greatest 
magnitude.  It  is  easily  recognized  by  the  ali- 
mentary matters  escaping  from  the  opening  at 
its  free  extremity.  Mr.  Lawrence  gives  the 
following  description  of  this  affection  in  a man 
sixty  years  of  age,  who  had  voided  the  feces 
entirely  through  the  groin  seventeen  years. 
“ The  projecting  part  was  four  inches  long 
when  1 saw  him,  and  the  basis,  which  is  the 
largest  part,  measured  nearly  six  inches  in  cir- 
cumference. This  prolapsus  never  recedes 
entirely,  but  is  sometimes  considerably  smaller. 
It  has  occasionally  protruded  to  the  length  of 
eight  or  ten  inches,  being  at  the  same  time 
equal  in  size  to  the  forearm,  and  bleeding 
copiously.  This  is  attended  with  great  pain, 
and  only  happens  when  the  bowels  are  much 
disordered.  Warm  fomentations,  and  a re- 
cumbent position,  relieve  in  this  case,  by 
causing  the  gut  to  return.  The  prolapsus  is 
of  an  uniform  red  colour,  similar  to  that  of 
florid  and  healthy  granulations.  The  surface, 
although  wrinkled  and  irregular,  is  smooth,  and 
lubricated  by  a mucous  secretion.  It  feels 
firm  and  fleshy,  and  can  be  handled  without 
exciting  pain  : it  approaches  on  the  ivhole  to 

1 Mem.  de  l’Acad.  Royale  de  Chir.  tom.  v.  p.  400. 

2 Diss.  de  Morbis  a situ  Intestinorum  preternatu- 
ral!, in  Halleri  Disp.  Chir.  tom.  iii.  p.  78. 
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a cylindrical  form,  and  its  anterior  loose  extre- 
mity, which  is  of  a circular  figure,  contains  a 
roundish  depressed  opening,  through  which 
the  stools  are  voided.  The  basis  of  the  swel- 
ling is  continuous  on  all  sides  with  the  integu- 
ments, and  I could  discover  no  opening  of  the 
lower  end  of  the  gut 

When  the  protrusion  from  the  upper  open- 
ing of  the  intestine  is  large,  the  projecting 
valve  is  pressed  downwards  over  the  inferior 
aperture  so  as  to  conceal  it  from  view,  and  to 
obstruct  the  entrance  of  the  feces  into  it. 
Actual  obliteration  of  this  opening  has  been 
known  to  occur  2. 

Prolapse  of  the  lower  orifice  of  the  intestine 
is  usually  of  smaller  size,  and  is  known  by  the 
opening  at  its  free  extremity  only  giving  exit 
to  mucous  secretions  ; the  fecal  matters,  dis- 
charged from  the  orifice  of  the  upper  portion 
of  intestine  making  their  appearance  near  the 
base  of  the  tumour. 

Sabatier,  in  an  interesting  memoir 3,  has  de- 
scribed the  case  of  a soldier,  who  had  a fistulous 
opening  at  the  right  side,  communicating  with 
the  intestine,  and  allowing  a partial  escape  of 
the  feces.  After  this  accidental  aperture  had 
existed  a year,  he  was  seized  with  colic,  and 
being  obliged  to  go  to  bed,  found  at  the 
wound  a red  tumour,  equal  in  size  to  a small 
nipple,  which  increased  rapidly  to  the  size  of 
a fist.  The  prolapse  afterwards  varied  much 
in  size,  but  was  ordinarily  about  six  inches 
long,  and  one  and  a half  in  diameter,  and  exhi- 
bited very  clearly  the  folds  and  glands  of  the 
intestine.  It  was  not  painful.  The  feces 
flowed  constantly  from  its  basis  in  a fluid  state, 
without  the  patient  being  conscious  of  their 
discharge.  Small  hard  lumps,  resembling  fat 
in  appearance,  were  occasionally  expelled 
from  the  rectum.  The  patient  enjoyed  a 
good  state  of  health,  and  was  tolerably  lusty 
and  strong. 

The  same  author  has  also  related  another 
example  of  prolapse  occurring  at  the  inferior 
opening. 

Prolapse  at  both  orifices  is  occasionally  ob- 
served. In  this  case,  the  peculiar  character  of 
the  excretions  voided  by  the  tw'o  tumours,  or 
the  excretion  of  alimentary  matters  from  one 
tumour,  and  the  absence  of  such  excretion 
from  the  other,  readily  determine  which  re- 
spectively belongs  to  the  upper  or  to  the 
lower  opening  in  the  intestine.  Sir  Astley 
Cooper  represents  this  double  protrusion  in 
the  second  plate  of  the  first  part  of  his  work 
on  Hernia4.  The  accompanying  illustration 
is  taken  from  Bourgery’s  work  5.  Two  inte- 
resting cases  of  this  affection  are  quoted  by 
Mr.  Lawrence  °,  from  Albinus  and  Sabatier. 

Effects  of  prolapse. — Obstruction  to  the 
passage  of  alimentary  matters  from  the  upper 
to  the  lower  portion  of  the  intestine,  is  a fre- 

1 Treatise  on  Ruptures,  p.  417. 

2 Dupuytren,  Diet,  dc  Med.  et  de  Chir.  Pr.  t.  iii. 
p.  136. 

3 Mem.  de  l’Acad.  de  Chir.  t.  v.  p.  398. 

4 Second  Edition. 

5 Tom.  vii.  pi.  33. 

6 Treatise  on  Ruptures,  p.  419. 


quent  result  of  prolapsus.  In  cases  where  the 
evacuations  have  in  part  been  discharged  by 
the  natural  passage,  in  proportion  as  the  pro- 

Fig.  253. 


Intestinal  fistula  with  double  prolapse,  from  Bourgeri /. 

a , Prolapse  of  the  upper  portion  of  intestine. 

b , Aperture  of  ditto. 

c,  Prolapse  of  the  lower  portion. 

trusion  increases,  the  natural  evacuations  di- 
minish, and  at  length  become  entirely  inter- 
rupted. Hence  it  is  evident,  that  in  our 
attempts  to  restore  the  continuity  of  the  ali- 
mentary canal,  it  is  highly  important  to  guard 
against  the  occurrence  of  prolapse.  When 
the  protrusion  is  great,  painful  dragging  sen- 
sations in  the  abdomen  are  experienced  ; and 
the  patient  is  sometimes  involuntarily  com- 
pelled to  incline  the  trunk  forwards.  Although 
intestinal  fistula  complicated  with  prolapse  has 
been  shown  to  be  occasionally  compatible  with 
continuance  of  life  and  tolerable  health,  yet  it 
may  be  stated  as  a general  rule,  that  this  com- 
plication aggravates  all  the  inconveniences 
resulting  from  intestinal  fistula  ; nutrition  is 
more  seriously  disturbed,  emaciation  proceeds 
more  rapidly,  and  the  unfortunate  patient  is 
more  liable  to  sink  from  inanition. 

Causes  of  prolapse. — The  weakened  state 
of  the  abdominal  walls  at  the  site  of  the  abnor- 
mal opening,  and  the  absence  of  a sphincter 
muscle  to  protect  it,  are  the  principal  pre- 
disposing causes  of  the  affection.  Undue 
action  of  the  respiratory  muscles,  in  coughing, 
straining,  or  other  violent  efforts,  is  the  gene- 
ral exciting  cause. 

Changes  of organization  in  the  prolapsed  part. — 
The  dense  resisting  cicatrix,  which  bounds  the 
abnormal  opening,  exerts  more  or  less  con- 
stricting influence  upon  the  protrusion,  by 
which  a congested  state  of  the  minute  vessels 
of  the  part  is  produced.  Hence  the  mu- 
cous membrane  appears  red  and  turgid,  and 
the  entire  mass  becomes  thickened  and  indu- 
rated by  interstitial  deposition.  Adhesions 
also  occur  which  sometimes  render  the  tumour 
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irreducible.  So  great  is  the  constriction  in 
some  instances  that  actual  strangulation  occurs. 
M.  Puy  of  Lyons  has  related  two  instances  in 
which  strangulation  of  the  prolapse  was  at- 
tended with  a fatal  result.  Flajani 1 also,  has  re- 
corded the  following  case.  Bernardino  Fac- 
chino  had  undergone  the  operation  for  bubo- 
nocele eighteen  years  since  ; a small  fistula 
remained,  through  which  a part  of  the  leces 
passed  : one  morning  whilst  making  repeated 
efforts  to  expel  his  feces  without  the  truss, 
which  he  usually  wore,  he  perceived  the 
passage  of  a portion  ol  the  intestine  through 
the  fistula  ; and  it  increased  in  proportion  to 
his  efforts.  Vomiting  and  fever  ensued  ; and 
he  entered  the  hospital  the  following  morn- 
ing. “ I found,”  says  Flajani,  “ a portion  of 
small  intestine,  eighteen  inches  in  length,  livid 
and  flaccid,  protruding  from  the  fistula  ; the 
belly  tumid,  pulse  irregular,  extremities  cold. 

I endeavoured  to  introduce  a probe-pointed 
knife,  and  to  dilate  the  aperture  ; but  this  was 
not  possible.  The  symptoms  continued  ; and 
in  a few  hours  he  died.” 

ii.  Intestinal  fistula  complicated  with  hernia. — 
Internally  the  two  divided  portions  of  intestine, 
w’here  they  join  each  other  at  an  angle,  form 
a kind  of  pouch  communicating  with  the  gene- 
ral cavity  of  the  abdomen.  Into  this  bag  the 
loose  viscera  are  received,  and  under  great 
pressure  of  the  respiratory  muscles  sometimes 
form  a hernial  protrusion  at  the  abnormal 
opening. 

VII. — Accidents  liable  to  occur  after 
Recovery. 

After  intestinal  fistula  has  closed,  the  pa- 
tient frequently  remains  liable,  from  irre- 
gularities in  diet,  to  attacks  of  colic,  and 
obstruction  of  the  bowels  ; for,  although  the 
intestinal  canal  may  have  been  sufficiently 
restored  to  allow  of  the  passage  of  liquid  mat- 
ters, it  nevertheless  is  often  reduced  in  size 
below  its  natural  capacity,  and  is  unable  to 
transmit  solid  masses  of  undigested  food.  A 
case  recorded  by  Mr.  A.  Burns  2 w'ell  illus- 
trates the  diminished  capacity  of  the  bowel 
after  closure  of  a fecal  fistula.  The  patient 
had  suffered  from  femoral  hernia,  followed  by 
fecal  discharge,  which  ceased  entirely  in  two 
months  ; death  subsequently  occurred  from 
inflammation  of  the  bowels.  On  dissection, 
the  ileum  above  the  injured  part  was  found 
to  be  considerably  enlarged  and  perforated, 
below  it  was  much  reduced  in  size,  and  the 
intermediate  portion  was  not  larger  than  a 
goose-quill. 

In  consequence  of  this  diminished  size  of 
the  bowel,  solid  substances  are  arrested  at  the 
part,  and  excite  spasmodic  or  inflammatory 
affections.  Hence  it  is  found  that  those  indi- 
viduals who  have  recovered  from  intestinal 

1 Collczionc  d’Osscrvazioni  e Riflcssioni,  &c.  tom. 
ii.  quoted  in  the  Quarterly  Journal  of  Foreign  Medi- 
cine, No.  x. ; and  in  Lawrence’s  Treatise  on  Ruptures, 
p.  429. 

2 Monro  on  the  Morbid  Anatomy  of  the  Gullet,  Sec. 

p.  399. 


fistula  are  peculiarly  liable  to  attacks  of  colic 
from  irregularities  in  diet.  Sometimes  the 
mischief  resulting  from  the  obstruction  is  more 
serious.  In  the  case  recorded  by  Scarpa ',  to 
which  we  formerly  referred,  the  shells  and 
claws  of  cray-fish  w'ere  arrested  at  the  injured 
part  of  the  bowel,  the  coats  of  the  intestine 
were  ruptured,  and  feculent  matter  was  effused 
into  the  cavity  of  the  peritoneum.  La  Pey- 
ronie2, in  his  “ Memoire  sur  la  Cure  des  Her- 
nies  avec  Gangrene,”  relates  the  case  of  a 
female,  W'ho,  after  the  closure  of  the  adventi- 
tious opening,  was  subject  to  frequent  attacks  of 
colic,  one  of  which  at  last  proved  fatal,  being 
attended  with  perforation  of  the  intestine,  and 
feculent  effusion.  Similar  cases  are  recorded 
by  Morand3 , Richter  *,  and  others. 

Occasionally  the  inflammation,  excited  by 
the  accumulation  of  hard  and  undigested  sub- 
stances at  the  contracted  part,  causes  the  cica- 
trix to  open.  This  result  may  be  regarded  as 
a favourable  termination  of  the  obstruction  ; 
for  the  feculent  discharge  thereby  obtained  is 
generally  followed  by  a relief  of  the  inflam- 
matory symptoms,  and  the  wound,  in  most 
instances,  soon  closes.  The  subject  of  a case, 
recorded  in  the  Histoire  de  la  Societe  Rovale 
de  Medecine 6,  survived  the  operation  for 
hernia  eight  years,  during  which  time  the 
cicatrix  opened  frequently,  discharg'ed  feculent 
matter,  and  again  closed.  A patient  under 
the  care  of  La  Peyronie,  six  months  after 
closure  of  a fistula,  was  seized  with  pain  in 
the  cicatrix  : abscess  followed,  and  a small 
portion  of  bone  was  discharged.  The  wound 
closed  in  two  months.  In  a case  of  femoral 
hernia  related  by  Pelletan,  obstruction  took 
place  from  indigestion ; a tumour  formed 
and  burst,  and  the  fistula  afterwards  closed. 

VIII.  — Treatment  of  Intestinal  Fis- 
tula. 

After  reflecting  upon  the  published  re- 
cords, which  refer  to  the  spontaneous  cure 
of  intestinal  fistula,  and  to  the  occasional 
failure  of  this  process ; the  surgeon  will 
enter  upon  the  treatment  of  abnormal  open- 
ings in  the  intestines  with  the  firm  con- 
viction, that,  in  many  instances,  he  ought 
only  to  be  a quiet  spectator  of  nature’s 
W’ork  ; that  he  may,  sometimes,  gently  aid  her 
efforts,  by  removing  or  mitigating  such  causes 
as  disturb  or  interrupt  her  functions  ; and 
that,  occasionally,  wdien  the  natural  efforts 
fail,  he  may  feel  justified  in  interposing  the 
bolder  hand  of  art. 

It  is  not  our  present  purpose  to  discuss  the 
treatment  of  hernia  in  a state  of  gangrene  (see 
Hernia)  ; but  we  shall  proceed  to  the  subse- 
quent stage  of  the  malady,  when  the  sloughs 
have  separated,  the  feces  are  escaping  from 
the  wound,  granulation  is  commencing,  and 

1 Treatise  on  Hernia,  Wishart’s  translation,  p.  304. 

2 Mem.  de  l’Acad.  Royale  de  Chir.  tom.  i. 

a Academic  des  Sciences.  1735. 

4 Traite  des  Hcrnics,  p.  153. 

s Tom.  iv.  p.  321. 
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the  adhesions  uniting  the  intestine  to  the 
neck  of  the  sac  are  becoming  firmly  organized. 
In  this  stage,  the  surgeon  allows  the  process 
to  advance  without  interruption.  He  pro- 
vides for  the  comfort  of  his  patient  by  atten- 
tion to  cleanliness,  securing  the  frequent  re- 
moval of  the  excretions,  and  correcting  the 
fetor  of  the  discharges  by  the  application  of 
linen  wet  with  some  antiseptic  lotion  (creo- 
sote half  a drachm,  distilled  water  one  pint). 
Should  inflammation  exist  in  the  abdomen,  he 
combats  it  by  its  own  appropriate  treatment. 
He  supports  the  strength  of  the  patient  by 
nutrient  liquids  ; and  if  the  passage  of  feces 
into  the  lower  part  of  the  intestinal  canal  be 
not  entirely  interrupted,  he  provides  for  the 
occasional  evacuation  of  the  lower  bowel  by 
clyster. 

During  the  progress  of  the  case,  those 
changes  which  we  have  already  noticed  as 
conducing  to  the  permanent  restoration  of  the 
alimentary  canal,  and  to  the  closure  of  the  ex- 
ternal wound,  gradually  proceed,  and  more  or 
less  perfectly  accomplish  the  cure.  In  aiding 
these  processes,  or  in  altogether  superseding 
them,  when  they  are  ineffectual,  various  reme- 
dial measures  are  indicated,  which  we  shall 
consider  in  detail,  after  having  briefly  noticed 
the  early  treatment  of  fecal  discharges  conse- 
quent upon  penetrating  wounds. 

It  has  been  already  shown  that  fecal  dis- 
charge from  wounds  inflicted  by  sharp  instru- 
ments or  by  fire-arms,  in  a great  majority  of 
instances,  ceases  spontaneously,  and  that  such 
discharge  often  proves  beneficial,  by  mitigating 
the  severity  of  the  subsequent  inflammation. 
Bearing  these  facts  in  mind,  the  surgeon,  in 
treating  penetrating  wounds  of  the  abdo- 
men attended  with  fecal  discharge,  but  unac- 
companied by  prolapse  of  the  bowel,  regards 
the  feculent  discharge  rather  as  a favourable 
occurrence,  and  allows  it  to  proceed,  for  some 
time  at  least,  without  interruption.  His great 
solicitude  is  to  guard  against  the  destruction 
of  the  adhesions  which  are  in  process  of  for- 
mation, and  to  combat,  the  very  first  outbreak 
of  inflammation.  These  objects  he  endea- 
vours to  attain  by  quietude  of  mind  and  body, 
by  abstinence,  and  by  the  use  of  unirritating 
clysters.  At  the  same  time  he  avoids  all  irri- 
tating and  obstructing  applications  to  the 
wound,  which  may  be  lightly  covered  with 
wet  linen,  or  a poultice  of  scalded  bran  enve- 
loped in  a linen  bag.  Should  inflammation 
occur,  slight  in  degree,  and  in  a subject  whose 
constitution  is  feeble  and  exhausted,  mild 
antiphlogistic  measures,  as  the  local  abstrac- 
tion of  blood,  fomentations  and  bran-poultices 
over  the  whole  abdomen,  may  be  employed. 
When,  however,  the  inflammatory  symptoms 
are  developed  with  great  intensity,  free,  and 
some  times  repeated,  venesection  is  required, 
seconded  by  the  frequent  application  of 
leeches  to  the  abdomen,  followed  by  fomenta- 
tions and  poultices.  After  the  acute  stage  of 
inflammation  is  subdued,  the  mischief  may  still 
obscurely  linger  in  a subacute  or  chronic 
form,  requiring  the  occasional  use  of  leeches, 
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and  of  large  blisters  over  the  abdominal  sur- 
face. 

The  surgeon  having  thus,  by  active  treat- 
ment, arrested  the  inflammation,  nature  usually 
accomplishes  the  gradual  closure  of  the  wound. 
In  the  five  cases,  which  vta  have  briefly  quoted 
in  page  197,  the  wound  was  closed  in  periods 
varying  from  three  to  five  weeks. 

When  the  intestine  protrudes  through  the 
opening  in  the  abdominal  walls  the  danger  is 
greatly  aggravated  ; inflammation  is  more  lia- 
ble to  occur ; the  protruded  bowel  may 
slough,  from  being  strictured  by  the  parietal 
aperture  ; and  the  wound  in  the  intestine,  in 
such  cases,  is  frequently  more  extensive.  It 
now  becomes  the  duty  of  the  surgeon  to  re- 
duce the  case  as  nearly  as  possible  to  the  con- 
dition of  those  injuries,  unattended  with  pro- 
trusion, which  we  have  just  considered. 
When  stricture  exists,  it  must  be  moderately 
and  carefully  dilated  by  the  bistoury,  so  as  to 
allow  the  return  of  the  bowel.  If  the  wound 
of  the  intestine  be  small,  it  appears  to  be  a 
matter  of  indifference  whether  the  bowel  be 
returned  into  the  abdomen  with  or  without 
being  closed  by  suture  or  ligature.  When 
the  intestine  is  returned  without  suture,  it  has 
been  ascertained  that  fecal  effusion  into  the 
peritoneum  rarely  if  ever  occurs  ; but  in  some 
instances  the  wound  in  the  intestine  remains 
in  apposition  with  the  external  opening,  allow- 
ing of  the  discharge  of  feces,  which  after  a 
time  generally  ceases.  If  the  small  wound  be 
closed  by  ligature  or  suture,  and  the  intestine 
afterwards  replaced,  effusion  very  rarely  takes 
place,  and  the  ligature,  when  detached,  falls 
into  the  cavity  of  the  intestine,  and  escapes 
with  the  feces  by  the  natural  passage.  There 
are,  as  Mr.  Travers1  remarks,  observations 
which  “satisfactorily  establish  the  practica- 
bility of  either  mode  of  proceeding.”  Rich- 
ter, Dionis,  Garengeot,  Sharp,  and  Sabatier, 
advocated  the  return  of  the  intestine,  when 
the  wound  was  small,  without  uniting  it  by 
suture  or  ligature.  Le  Dran  and  Mr.  Benja- 
min Bell  incline  to  the  opposite  treatment. 
Mr.  Travers  adopts  the  ligature  without  hesi- 
tation in  all  such  cases,  observing  to  cut  off 
the  ends  of  the  ligature  2,  “ by  which  precau- 
tion it  will  pass  directly  by  the  bowel,  and  not 
impede  the  healing  of  the  wound.”  It  may, 
however,  be  fairly  questioned,  whether  in 
small  wounds  of  the  intestine  attended  with 
protrusion,  the  safety  of  the  patient  is  in- 
creased by  the  use  of  the  suture  or  ligature  ; 
for  it  has  been  shown,  that  without  it  effu- 
sion is  scarcely  to  be  apprehended  ; and  the 
application  of  the  ligature,  and  its  presence  in 
the  abdomen,  may  possibly  excite  or  aggra- 
vate inflammation,  which  is  the  great  evil  to 
be  feared  in  such  cases. 

M ben  the  wound  in  the  intestine  is  exten- 
sive, there  are  strong  reasons  for  the  employ- 
ment of  the  suture.  If  large  wounds  of  the 
intestine  are  left  to  be  repaired  by  the 

* Inquiry,  p.  1G9. 

2 Ibid.  p.  178. 
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process  of  spontaneous  cure,  the  diminished 
! capacity  of  the  bowel,  and  the  angular  form 
which  it  assumes,  tend,  in  most  instances,  to 
divert  the  whole  of  the  intestinal  contents 
from  their  natural  course,  and  to  produce 
! exhaustion  from  inanition,  when  the  opening 
is  high  in  the  canal ; or  permanent  fistula,  when 
it  is  seated  lower.  But  when  such  extensive 
wounds  are  healed  by  direct  union  of  their 
edges,  from  the  use  of  the  suture,  these  evils 
are  avoided.  The  uninterrupted  form  of 
suture  is  preferred  by  Mr.  Travers,  and  its 
use  is  sanctioned  by  a considerable  weight  of 
authority  and  practice.  The  two  cases  by 
Travers  and  Glandorpius,  to  which  we  have 
before  referred,  exhibit  the  successful  result 
of  this  mode  of  treatment.  (See  Wounds.) 

When  the  wounded  and  protruded  intestine 
is  gangrenous  from  being  strictured  by  the 
parietal  wound,  suture  is  useless.  If  in  this 
case  the  wound  in  the  intestine  is  not  large 
enough  to  allow  of  the  free  evacuation  of  the 
canal  it  must  be  dilated  ; and  if  the  stricture 
still  offer  resistance  to  the  exit  of  fecal  mat- 
ters, it  must  be  released  by  slight  incision. 
The  intestine  may  then  be  left  to  slough 
within  the  edges  of  the  parietal  wound  ; no 
ligature  through  the  mesentery  being  requi- 
site to  prevent  it  being  retracted  within  the 
abdomen,  or  removed  from  the  vicinity  of  the 
external  wound. 

Having  now  briefly  described  the  treatment 
applicable  to  the  early  stage  of  some  of  the 
varieties  of  intestinal  fistula,  we  proceed  to 
notice  the  indications  of  treatment  in  its  more 
advanced  stages. 

The  two  principal  indications  to  be  fulfilled 
in  most  cases,  are  to  remove  the  obstruction 
caused  by  the  projecting  ridge  or  valve,  and 
to  close  the  external  wound.  Besides  these, 
there  are  some  minor  indications  which  are 
often  important,  and  even  essential  to  be  ful- 
filled. We  shall  consider  them,  and  the 
means  by  which  they  may  be  accomplished,  in 
the  following  order  : — 

1.  To  diminish  or  remove  the  obstruction 
from  the  projecting  ridge  or  valve. 

2.  To  support  nutrition. 

3.  To  solicit  the  natural  action  of  the 
bowels. 

4.  To  prevent  or  relieve  prolapse. 

5.  To  prevent  premature  closure  of  the 
external  wound,  or  to  obviate  the  evils  result- 
ing from  it. 

6.  To  close  the  external  wound. 

7.  To  palliate  the  evils  of  fistula  when  it 
cannot  be  cured. 

1 . To  diminish  or  remove  the  obstruction  from 
the  projecting  valve  or  ridge. — The  means  by 
which  this  object  may  entirely,  or  in  part,  be 
accomplished,  are,  diet,  external  pressure, 
direct  pressure  on  the  projecting  part,  and 
surgical  operation. 

Diet. — It  has  been  already  shown,  that  the 
intestinal  contents,  in  passing  over  the  pro- 
jecting ridge  have  a tendency  gradually  to  dimi- 
nish its  prominence,  and  to  push  it  towards 
the  lower  opening  of  the  intestine.  Guided 


by  this  observation,  Scarpa1,  in  accordance 
with  the  views  of  Louis,  and  in  opposition  to 
those  of  La  Peyronie,  who  adopted  a rigid 
diet,  under  the  hope  of  speedily  closing  the 
external  wound,  recommended  that  the  pa- 
tient should  be  nourished  by  an  abundant 
quantity  of  alimentary  matter  of  good  quality, 
and  of  easy  digestion,  in  order  that  the  ali- 
mentary canal  might  be  distended  at  the  in- 
jured part,  and  sufficiently  dilated  to  allow  of 
its  functions  being  well  performed  before  the 
abnormal  opening  closed.  Scarpa  further 
advised  the  use  of  such  means  as  are  calcu- 
lated to  accelerate  the  course  of  the  feculent 
matter  through  the  canal,  as  clysters  fre- 
quently repeated,  and  mild  purgatives  at  inter- 
vals. The  latter  suggestion  must  not,  how- 
ever, be  adopted  without  some  restrictions  ; 
for,  in  many  instances,  the  peristaltic  action  is 
already  preternaturally  excited ; in  which 
state,  the  treatment  recommended  by  this 
distinguished  surgeon  might  be  injurious. 
When  the  opening  is  situated  at  the  upper 
part  of  the  alimentary  canal,  the  accelerated 
transit  of  alimentary  matters  is  sometimes  so 
great  as  to  interfere  with  nutrition,  and  to 
require  the  use  of  such  remedies  as  are  calcu- 
lated to  retard  their  progress. 

External  pressure. — Pressure  applied  to  the 
external  opening,  so  as  more  or  less  perfectly 
to  prevent  the  escape  of  the  intestinal  con- 
tents, may  sometimes  be  beneficially  employed 
in  causing  the  alimentary  matters  to  press 
with  greater  force  upon  the  projecting  ridge, 
and  thereby  to  aid  in  diminishing  the  obstruc- 
tion which  it  causes.  But  in  thus  employing 
pressure  as  a remedial  agent,  great  caution  is 
required.  In  the  early  stage,  before  the  adhe- 
sions are  fully  organized,  it  may  give  rise  to 
feculent  effusion  in  the  peritoneum,  and,  at 
any  period,  unless  its  effects  be  carefully 
watched,  serious  intestinal  obstruction  might 
be  produced. 

Direct  pressure  upon  the  projecting  ridge. — 
Desault 2 attempted  to  remove  the  obstruc- 
tion by  introducing  into  the  two  ends  of  the 
bowel  long  tents,  so  as  to  dilate  the  lower 
portion  of  intestine,  and  to  facilitate  the  pas- 
sage of  feces.  In  this  way  he  tried  to  efface 
the  angular  projection,  and  to  cause  the  two 
ends  of  intestine  so  far  to  correspond  that 
the  alimentary  matters  might  find  a passage 
from  the  superior  to  the  inferior  opening. 
He  placed  also  a plug  of  linen  in  the  external 
aperture  to  prevent  the  escape  of  fecal  mat- 
ters, and  assisted  the  treatment  by  laxatives 
and  clysters.  When  success  attended  the 
plan,  it  was  first  indicated  by  the  escape  from 
the  anus  of  air,  and  then  of  feces  ; and  as  the 
latter  increased,  the  external  wound  con- 
tracted. Desault  adopted  the  practice  in 
the  case  of  Francis  Vialter,  a sailor,  who  was 
wounded  in  the  abdomen  by  the  bursting 
of  a bomb.  The  wound  was  situated  on  the 
right  side,  and  extended  from  two  inches 

' Op.  cit.  pp.  328.  331. 

'*  Diet.  <lc  Me<l.  et  de  Cliir.  Prat.  t.  iii.  p.  145. 
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above  the  external  ring  to  the  bottom  of  the 
scrotum,  where  it  had  exposed  the  testicle. 
A portion  of  intestine,  an  inch  in  length,  com- 
pletely divided  by  the  accident,  appeared  at 
the  upper  part,  and  was  withdrawn  into  the 
abdomen  during  the  washing  of  the  wound. 
This  injury  was  followed  by  intestinal  fistula 
and  double  prolapse.  After  four  years  he 
entered  the  Hotel  Dieu  at  Paris,  on  the  29th 
of  September,  1790,  when  “the  prolapse  had 
acquired  a considerable  bulk,  its  form  was 
nearly  conical,  and  it  measured  nine  inches  in 
length  ; the  middle  and  anterior  part  was 
very  prominent.  Its  basis,  rather  contracted, 
appeared  to  proceed  from  beneath  a fold  of 
the  skin  just  above  the  ring  ; the  apex  reached 
to  the  middle  of  the  thigh,  and  possessed  a 
small  opening,  through  which  the  feces  issued. 
Nothing  had  passed  by  the  anus  since  the 
period  of  the  wound,  except  a little  whitish 
matter,  at  intervals  of  three  or  four  months. 
The  surface  of  the  swelling  was  every  where 
red  and  folded  ; and  these  folds,  resembling 
the  valvular  productions  of  the  mucous  mem- 
brane, were  particularly  conspicuous  below. 
A smaller  swelling,  similar  to  the  former  in 
colour  and  consistence,  was  placed  externally 
to  it,  having  an  oval  form,  and  discharging  a 
little  serous  fluid  from  a puckered  orifice.  Both 
possessed  a kind  of  peristaltic  motion,  which 
could  be  excited  by  throwing  a few  drops  of 
water  on  them.”  By  pressure  with  the  hands, 
continued  for  a few  minutes,  Desault  suc- 
ceeded in  diminishing  the  size  of  the  swelling  ; 
and  after  maintaining  a moderate  degree  of 
pressure  with  a bandage  for  four  days,  he  ac- 
complished the  entire  reduction  of  the  pro- 
lapse. A thick  linen  tent,  three  inches  in 
length,  was  introduced  into  the  intestine,  and 
maintained  there  by  a proper  bandage.  He 
“ proposed  to  remove  this  twice  a day  for  the 
evacuation  of  feces  ; but  after  some  noise  in 
the  bowels,  accompanied  by  an  acute  sense  of 
heat,  wind  passed  by  the  anus,  colicky  sensa- 
tions, and  twitching  pains  in  the  rectum  fol- 
lowed ; and  half  a pint  of  fluid  matter  was 
discharged  through  the  rectum.  Eight  eva- 
cuations of  the  same  kind,  preceded  by  similar 
feelings,  took  place  during  the  night,  and 
made  the  patient  rather  weak.  The  stools 
were  very  numerous  in  the  three  following 
days  ; but  they  gradually  became  thicker,  and 
diminished  in  number.  The  linen  tent  was 
discontinued  on  the  eighth  day,  and  the  open- 
ing was  closed  by  lint  and  compresses,  sup- 
ported by  a truss  with  a broad  flat  pad.  This 
plan  entirely  prevented  the  escape  of  fecal 
matter  by  the  wound.  The  young  man  per- 
fectly recovered  b 

In  a case  resembling  the  above,  Scarpa 
adopted  a somewhat  similar  practice.  He 
introduced  into  the  fistulous  canal  a tent  of 
linen  about  the  size  of  the  finger,  an  inch  and 
a half  long.  In  a few  hours  the  patient  re- 
peatedly went  to  stool.  The  use  of  the  tent 

1 CEuv.  Cliirurg.  t.  ii.  p.  370  et  seq. ; and  Lawrence 
on  Ruptures,  p.  392. 


was  continued  for  a week,  and  afterwards 
simple  dressings  were  applied  to  the  wound. 
The  external  opening,  however,  did  not  per- 
manently close,  and  it  was  necessary  for  the 
patient  to  continue  the  use  of  the  tent,  sup- 
ported by  a bandage  '.  The  practice  of  De- 
sault was  successfully  adopted  in  a case  treated 
by  Larrey  :. 

Dupuytren  3 also  attempted  to  relieve  the 
obstruction  by  direct  pressure  against  the  pro- 
jecting ridge  from  without.  For  this  purpose 
he  constructed  an  instrument,  of  which  one 
end  was  a crescent,  three  quarters  of  an  inch 
in  width,  the  edge  and  points  being  smooth 
and  covered  with  linen.  This  crescent  was 
fixed  on  a stem,  two  or  three  inches  long,  ter- 
minated by  an  elongated  plate,  perforated 
with  openings  at  each  end  for  the  passage  of 
strings,  by  means  of  which  the  instrument 
could  be  fixed  in  its  place.  This  plan  was 
tried  in  1809  on  a patient  in  the  Hotel  Dieu. 
Pain,  colic,  and  nausea,  soon  came  on,  and  he 
left  the  hospital  unrelieved. 

The  practice  adopted  by  Desault  and 
others  having  for  its  object  to  push  back  the 
projecting  ridge,  is  considered  by  Mr.  Law- 
rence to  be  “ rational  and  judicious  but,  as 
this  distinguished  surgeon  remarks,  it  is  “ in 
most  cases  inadequate,  as  it  gives  relief  with- 
out producing  a permanent  cure.”  Desault 
himself  allows  that  the  method  fails  if  the  in- 
ternal angle  be  too  acute,  and  if  the  two 
portions  of  intestine  have  become  strongly 
adherent  to  each  other,  or  to  the  surrounding 
parts. 

Perforation  of  the  partition. — M.  Dupuy- 
tren 4,  not  satisfied  with  the  various  attempts 
which  had  been  made  to  push  back  the  pro- 
jecting angle,  conceived  the  idea  of  establish- 
ing a direct  communication  between  the  two 
portions  of  intestine,  by  perforating  or  de- 
stroying the  intervening  angle  and  partition. 
Having  ascertained  by  experiments  on  ani- 
mals, that  a seton,  passed  from  one  portion  of 
bowel  to  the  other  through  their  contiguous 
walls,  excited  adhesion  of  their  peritoneal 
surfaces,  he  practised  this  process  on  the  17th 
of  May,  1813,  upon  a man,  thirty-six  years  of 
age,  who  had  intestinal  fistula  following  the 
loss  of  a loop  of  intestine  three  or  four  inches 
in  length,  in  consequence  of  gangrenous  her- 
nia. The  two  ends  of  intestine  were  lying 
parallel  to  each  other,  and  were  separated  by 
a very  prominent  ridge.  M.  Dupuytren  cau- 
tiously passed  a curved  needle  as  high  as  pos- 
sible into  the  upper  portion  of  intestine,  and 
brought  it  out  at  the  corresponding  part  of 
the  lower  portion  armed  with  a thread,  which 
was  allowed  to  remain  in  the  perforation.  A 
few  days  after,  a seton  attached  to  the  thread 
was  drawn  through  the  same  opening  ; air  of 
a feculent  odour  soon  began  to  pass  by  the 
anus.  After  eight  days,  the  size  of  the  seton 

1 Op.  cit.  p.  240. 

3 Rclat.  Cliirurg.  <le  l’Armec  d’Oricnt,  p.  300. 

3 Memoircs  de  l’Academie  Royale  do  Medecine, 
1328.  t.  i.  p.  281. 

1 Diet,  de  Med.  ct  deCliir.  Prat.  tom.  iii.  p.  149. 
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having  been  gradually  increased,  the  patient 
experienced  some  pains  in  the  abdomen,  and 
feces  began  to  take  the  natural  course.  The 
projecting  ridge,  reduced  to  a narrow  band  as 
the  aperture  was  progressively  enlarged,  at 
length  gave  way,  and  a free  communication 
between  the  two  ends  of  intestine  was  esta- 
blished. Some  portions  of  intestinal  matters 
still  escaped  by  the  wound  ; and  M.  Dupuy- 
tren,  desirous  of  preventing  the  unnatural  dis- 
charge, and  concluding  that  the  two  portions 
of  intestine  had  become  adherent  to  a consi- 
derable extent  beyond  the  perforation,  cut 
away  portions  of  the  partition  by  curved 
probe-pointed  scissors,  repeating  the  opera- 
tion at  intervals  of  three  or  four  days.  Yield- 
ing at  length  to  the  importunities  of  his 
patient,  he  one  day  removed  the  intervening 
substance  more  freely ; and  peritonitis,  speed- 
ily proving  fatal,  followed.  On  examination 
of  the  body,  no  opening  into  the  peritoneum 
could  be  detected,  and  there  was  not  any 
feculent  effusion.  The  opening  between  the 
two  portions  of  intestine  was  about  two  inches 
in  extent.  The  two  extremities,  formerly 
separated  by  a prominent  angle,  now  present- 
ed a uniform  cavity,  on  the  posterior  wall  of 
which  was  observable  the  cicatrix  which  mark- 
ed the  place  of  section  of  the  intestine.  A 
similar  operation  had  been  previously  per- 
formed by  Schmalkalden  in  Germany,  and  by 
Dr  Physick  in  America,  without  being  known 
to  M.  Dupuytren. 

Destruction  of  the  partition  by  the  JEntero- 
tome. — From  the  difficulty  of  passing  the 
needle  to  a sufficient  height  in  the  intestine, 
and  from  the  danger  of  there  being  perfora- 
tion without  adhesion  in  those  cases  where 
the  two  portions  of  intestine  were  not  parallel 
and  in  contact,  M.  Dupuytren  relinquished 
this  mode  of  operation,  and  directed  his  ener- 
gies to  the  discovery  of  one  less  objectionable. 
Accordingly  he  devised  an  instrument,  which 
he  has  named  the  enterotonie  ',  calculated  to 
seize  the  parts,  to  hold  them  in  apposition, 
and  forcibly  to  compress  them.  The  result  of 
its  application  would  be,  the  destruction  of  the 
vitality  of  the  inclosed  part,  the  detachment 
of  the  dead  portion  by  the  sloughing  process, 
and  the  unison  by  adhesion  of  the  adjacent 
living  parts,  held  in  apposition  by  the  instru- 
ment. 

The  instrument  is  a kind  of  forceps,  consist- 
ing of  three  pieces, — namely,  two  branches, 
which  lock  like  the  blades  of  forceps  used  in 
midwifery,  and  a screw,  whereby  the  handles 

' The  views  of  M.  Dupuytren  on  the  treatment  of 
abnormal  anus  by  the  enterotonie,  were  originally  ex- 
pounded in  his  Clinical  Lectures,  and  first  published  in 
Germany  in  1017,  by  M.  Rcisingcr.  A further  ac- 
count was  published  in  England,  in  the  Quarterly 
Journal  of  Foreign  Medicine  and  Surgery,  Nos.  9 and 
10,  by  M.  Breschet.  At  a later  period,  M.  Dupuytren 
himself  embodied  his  own  views  in  essays  published 
in  the  Memoires  de  T Academic  Royale  dc  Medecine, 
t.  i.  182ft ; and  in  the  Dietionnaire  de  Medecine  ct  dc 
Chirurgic  Pratiques,  t.  i.  1829.  The  Treatise  of 
Mr.  Lawrence  on  Ruptures,  .5th  edition,  contains  a 
full  notice  of  the  proceeding  of  Baron  Dupuytren. 


can  be  approximated  or  separated.  The 
branches  are  each  six  or  seven  inches  in 
length,  consisting  of  the  blade  and  the  handle, 
between  which  is  the  part  constituting  the 
joint.  The  blade  of  the  male  branch  is  re- 
ceived, to  the  depth  of  a line,  in  a groove 
formed  in  the  female  branch,  as  the  edge  of  a 
pocket-knife  fits  into  the  groove  of  its  handle. 
This  blade  is  four  inches  long,  three  lines 
wide,  and  half  a line  thick  on  what  may  be 
called  its  cutting  edge,  which  is  undulated, 
and  terminates  in  a small  spheroidal  button. 
The  female  branch  is  grooved  to  receive  the 
cutting  edge  of  the  male,  the  margins  of  the 
groove  being  undulated  in  correspondence 
with  the  waving  line  of  the  male  branch. 
The  button  at  the  end  of  the  male  is  received 
into  a cavity  of  the  female  branch. 

The  blades  separately  introduced  into  the 
two  portions  of  intestine,  and  afterwards  ap- 
proximated, compress  the  projecting  ridge 
and  intervening  partition  between  their  un- 
dulating edges.  By  increasing  the  pressure, 
the  inclosed  parts  lose  their  vitality,  and  are 
afterwards  detached,  being  retained  within 
the  grasp  of  the  instrument.  Whilst  the  par- 
tition is  thus  undergoing  division,  the  accom- 
panying adhesive  process  prevents  the  cavity 
of  the  peritoneum  being  laid  open. 

Before  applying  the  instrument,  it  is  neces- 
sary to  ascertain  with  precision  the  situation 
and  direction  of  the  two  ends  of  intestine. 
The  superior  opening,  from  its  large  size  and 
the  escape  of  feculent  matter,  may  in  general 
be  easily  detected  ; but  the  lower  aperture, 
which  is  usually  reduced  in  size,  pushed  out 
of  its  original  position,  and  concealed  by  the 
projecting  valve  and  the  inequalities  in  the 
wound,  is  with  difficulty  found,  and  has  some- 
times, even  by  M.  Dupuytren,  not  been  de- 
tected until  after  several  days  have  been 
devoted  to  the  search. 

This  object  being  attained,  the  operator 
introduces  one  branch  of  the  enterotome, 
guided  by  the  fore  finger  of  the  left  hand, 
into  one  end  of  the  bowel,  to  a depth  varying 


Fig.  254. 


Seymental  enterotome  applied. 
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according  to  circumstances  from  one  to  four 
inches.  An  assistant  now  supports  this  branch, 
whilst  the  surgeon  introduces  in  the  same 
manner  the  second  branch  into  the  other 
portion  of  bowel  to  the  same  depth.  The 
two  branches  are  now  united,  like  those  of 
forceps  used  in  midwifery,  care  being  taken 
that  the  button  at  the  end  of  the  male  is  re- 
ceived into  the  cavity  of  the  female  branch. 
The  approximation  of  the  blades  is  now  effect- 
ed by  means  of  the  screw,  to  such  a degree 
as  to  destroy  the  vitality  of  the  included  part. 
Every  second  day  the  pressure  must  be  in- 
creased, lest  from  the  shrinking  of  the  in- 
cluded tissues,  the  circulation  in  these  struc- 
tures should  not  have  been  perfectly  arrested. 

During  the  time  the  enterotome  is  applied, 
it  is  necessary  to  employ  a diluent  diet,  per- 
fect rest,  emollient  fomentations,  and  muci- 
laginous clysters  frequently  repeated.  Slight 
pain,  or  moderate  increase  in  the  heat  of  the 
skin,  or  frequency  of  the  pulse,  need  not  ex- 
cite alarm ; but  if  inflammatory  symptoms  of 
considerable  intensity  occur,  attended  with 
nausea,  hiccough,  and  vomiting,  local  and 
general  evacuations  of  blood,  repeated  accord- 
ing to  circumstances,  the  most  rigid  diet,  and 
the  occasional  use  of  sedatives  are  required  '. 

According  to  Dupuytren,  the  employment 
of  the  enterotome  does  not  usually  give  rise 
to  pain,  colic,  vomiting,  intestinal  obstruction, 
or  constitutional  irritation.  On  the  contrary, 
he  states  that  such  symptoms  only  occurred 
in  a small  proportion  of  the  cases  in  which  he 
operated,  and  that  the  inflammation  was  limit- 
ed to  the  parts  embraced  by  the  instrument. 

When  first  applied,  the  enterotome  is  fixed  ; 
after  a few  days  it  becomes  loose,  its  mobility 
increasing  until  it  drops  out  about  the  eighth 
day,  carrying  with  it  the  included  portion  of 
the  intestinal  coats,  in  a dry  state,  resembling 
parchment.  By  this  loss  of  substance,  the 
obstruction  produced  by  the  projecting  valve 
and  intervening  partition  is  removed,  and  a 
direct  communication  between  the  upper  and 
lower  portions  of  intestine  is  established.  The 
fecal  matters  frequently  begin  to  resume  their 
natural  course  even  before  the  instrument  is 
detached.  For  a few  days  the  evacuations 
are  generally  liquid,  frequent,  and  attended 
with  griping  ; by  degrees  they  become  more 
solid  and  less  frequent,  and  at  length  assume 
a natural  character.  After  the  separation  of 
the  enterotome,  the  external  wound,  for  some 
time,  rapidly  diminishes  in  size  ; but  it  is 
generally  slow  in  completely  cicatrizing, 
sometimes  requiring  the  assiduous  efforts  of 
the  surgeon  to  be  exerted  during  many  weeks 
or  months  before  its  closure  is  completed 1  2. 

An  opportunity  was  afforded  to  professor 
Lallemand  of  examining  the  body  of  a patient 
seven  years  after  he  had  been  successfully 
treated  by  the  enterotome  for  abnormal  anus 
following  gangrenous  hernia.  “ On  examining 
the  body  after  death,  there  was  found  in  the 

1 See  Diet.  <le  Cliir.  et  de  Med.  Pr.  p.  157. 

2 Diet,  de  Med  et  de  Cliir.  Prat.  t.  iii.  p.  156. 


left  inguinal  region  an  oblique  fistulous  open- 
ing of  the  size  of  a crown  leading  into  the 
canal.  Around  this,  to  the  extent  of  five  or  six 
lines,  was  a thin  shining  cicatrix,  in  which 
wrinkled  folds  of  the  skin  terminated.  A portion 
of  ileum,  not  differing  from  the  usual  appear- 
ance of  the  intestine,  was  adherent  to  trie  left 
inguinal  region  by  two  slender  columns.  One 
of  these,  four  lines  long  by  two  in  width,  con- 
tained the  canal  of  communication  between 
the  fistula  and  the  cavity  of  the  intestine. 
This  canal  passed  through  the  inguinal  ring 
which  was  short  and  nearly  direct.  The  other, 
was  an  ordinary  slender  fibrous  adhesion.” 
“ As  soon  as  the  fistulous  communication  had 
passed  the  ring  it  began  to  enlarge  and  assume 
the  funnel  shape,  and  was  quickly  lost  in  the 
cavity  of  the  intestine.  When  the  latter, 
which  presented  the  usual  circular  figure,  was 
laid  open,  a slight  prominence  marked  the 
situation  which  had  been  occupied  by  the 
ridge  ; the  mucous  membrane  was  just  the 
same  here  as  elsewhere.  In  short,  the  intes- 
tine, which  had  not  only  been  retracted  within 
the  abdomen,  but  carried  to  some  distance,  so 
as  to  be  quite  free  from  the  inguinal  canal, 
except  at  the  adhesion  already  mentioned,  had 
recovered  its  natural  curve  within  the  belly, 
and  presented  very  little  appearance,  either 
on  the  exterior  or  interior,  of  the  loss  of  sub- 
stance which  it  had  undergone,  and  of  the 
operation,  by  which  the  natural  course  of  its 
contents  had  been  restored 

M.  Dupuytren 2 gives  the  following  state- 
ment of  the  result  of  forty-one  operations,  by 
means  of  the  enterotome,  performed  by  him- 
self, M.  Lallemand,  and  others.  The  abnor- 
mal opening  in  three  fourths  of  these  cases 
resulted  from  gangrenous  hernia  ; in  the  re- 
maining fourth  from  wounds  of  the  abdomen 
with  more  or  less  loss  of  substance  of  the  in- 
testine. Three  of  the  patients  died,  one  from 
feculent  effusion,  a second  from  “indigestion,” 
and  a third  from  acute  peritonitis.  Of  the 
remaing  thirty-eight,  the  greater  part  experi- 
enced no  unfavourable  symptoms  ; colic,  nau- 
sea, and  vomiting,  however,  occurred  in  some, 
but  yielded  to  aerated  draughts,  leeches  ap- 
plied near  the  anus,  fomentations,  and  absti- 
nence. Recovery  was  not  equally  perfect  in 
all : nine  had  fistula  remaining,  which  required 
the  use  of  a compressing  bandage,  to  prevent 
the  escape  of  air,  mucus,  bile,  and  even 
feculent  matters.  The  remaining  twenty- 
nine  were  permanently  and  completely  cured 
in  a period  varying  from  two  to  six  months. 

From  the  observations  of  M.  Jobert3,  it 
appears  that  the  operation  with  the  entero- 
tome has  not  proved  so  mild  in  its  effects 
when  practised  by  other  surgeons  as  in  the 
cases  treated  by  M.  Dupuytren.  He  found 

1 Thi9  case  is  quoted  at  length  by  Mr.  Lawrence 
in  his  Treatise  on  Ruptures,  fifth  editiou,  p.  408, 
from  the  Repert.  General  d’Anat.  et  de  Phys.  Path, 
t.  vii.  p.  133. 

2 Diet,  de  Med.  et  de  Cliir.  Pr.  t.  iii.  p.  161. 

3 Traite  des  Mai.  Chir.  du  Canal  Intestinal,  tom.  ii., 
p.  125. 
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that  the  patients  were  affected  with  fever,  and 
vomiting',  and  that  the  face  became  con- 
tracted and  of  a dark  hue.  He  states  that  a 
patient  died  from  inflammation,  occasioned  by 
the  use  of  the  enterotome,  in  the  Hotel  Dieu 
of  Amiens,  and  that  other  fatal  cases  have 
been  recorded.  A patient  treated  by  M. 
Velpeau  1 died  from  fecal  effusion  on  the 
seventh  day,  after  the  application  of  the 
enterotome.  Scarcely  any  adhesion  had  been 
effected. 

These  unfavourable  results  ought  not  only 
to  guard  the  operator  from  being  too  san- 
guine in  his  expectations  of  success,  but  also 
to  impress  upon  his  mind  the  importance  and 
necessity  of  using  every  effort  to  avert  or 
mitigate  those  injurious  consequences  to  which 
the  operation,  undoubtedly  fraught  witii  dan- 
ger, may  probably  give  rise. 

Duly  estimating  the  importance  of  the 
objections  advanced  by  M.  Jobert  against 
the  operation  of  Dupuytren.  we  must  never- 
theless regard  it  as  a splendid  boon  to  sur- 
gery ; and  we  subscribe  most  willingly  to 
the  eulogy  pronounced  upon  it  by  Mr. 
Lawrence,  who  considers  that  “ the  method 
of  Dupuytren,  founded  as  it  was  on  a long 
series  of  anatomical,  physiological,  and  prac- 
tical researches,  aided  by  persevering  reflec- 
tion and  a remarkable  fertility  in  resources 
against  surgical  obstacles  and  difficulties,  does 
the  highest  credit  to  the  talents,  knowledge, 
and  ingenuity  of  its  illustrious  author.” 

Modification  of  the  enterotome. — M.  Del- 
pech  successfully  employed,  in  a case  of  intes- 
tinal fistula  following  mortified  hernia,  an  in- 
strument somewhat  differently  constructed 
from  that  of  M.  Dupuytren.  Each  of  the 
branches  was  a little  curved,  and  ended  in  an 
oval  plate  an  inch  in  length.  When  intro- 
duced, and  brought  together  by  the  screw, 
in  consequence  of  the  curved  form  of  the 
branches,  such  portion  only  of  the  intestinal 
partition  was  compressed  as  was  inclosed  be- 
tween the  two  plates.  The  object  was  to 
destroy  a smaller  portion  of  the  partition  at 
one  time,  and  to  repeat  the  process  until  a suf- 
ficient opening  should  be  made  in  it.  It  was 
also  imagined  that  the  form  of  opening  thus 
produced  would  be  more  advantageous  than 
the  elongated  slit,  resulting  from  the  applica- 
tion of  Dupuytren’s  instrument.  The  result 
of  this  case  was  perfectly  satisfactory,  but  it 
is  doubtful  whether  the  modified  form  of  the 
enterotome  possesses  any  advantages  over  the 
original.  The  broad  extremity  of  the  blades 
would  generally  be  attended  with  more  diffi- 
culty in  the  introduction,  when  the  external 
wound  is  much  contracted  ; and,  on  bringing 
the  compressing  parts  of  the  blades  into  ap- 
position, there  would  be  greater  risk  of  in- 
cluding within  their  grasp  neighbouring  por- 
tions of  omentum  or  intestine.  Besides,  it  is 
known  that  the  elongated  opening  produced 
by  Dupuytren’s  enterotome  is  quite  adequate 
to  the  free  transmission  of  the  intestinal  con- 

1  Journal  Hobdomadaire,  Juillet  1!!3G. 
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tents,  and  that  by  their  pressure  it  assumes  a 
rounded  form.  In  the  case  examined  by 
professor  Lallemand,  seven  years  after  the 
operation,  the  intestine  “ presented  the  usual 
circular  figure.” 

With  a view  of  obtaining  a circular  opening 
in  the  partition,  an  enterotome  has  been  de- 
vised, having  each  of  the  branches  terminated 
by  a large  segment  of  a circle.  One  segment 
has  a prominent  edge  which  is  received  into  a 
corresponding  groove  in  the  other.  Each 
segment  is  provided  with  joints,  moved  by  a 
sliding  stem,  allowing  their  circular  form  to 
be  temporarily  altered  into  the  elliptical,  for 
the  convenience  of  introduction  into  a narrow 
aperture. 

Time  of  operation. — From  the  successful  case 
of  Delpech,  in  which  the  enterotome  was  ap- 
plied on  the  forty-first  day  after  the  gan- 
grenous hernia  was  opened,  it  appears  that 
the  operation  may  be  safely  undertaken  at 
this  early  period  ; but  it  may  be  doubted 
whether,  as  a general  rule,  the  time  selected 
in  the  case  of  Delpech,  is  not  earlier  than  is 
desirable,  at  least  in  those  cases  of  intestinal 
fistula  which  result  from  mortified  hernia  ; for 
it  has  been  shown,  that,  in  this  form  of  the 
affection,  the  spontaneous  efforts  of  nature  to 
relieve  the  local  mischief  are  great,  and  that 
they  are  progressively  advancing  for  a long 
period  of  time.  It  would  therefore  be  unwise 
to  subject  the  patient  to  so  formidable  an 
operation  until  all  hope  of  spontaneous  cure 
had  ceased.  When  the  abnormal  opening  has 
been  produced  by  wound  of  the  abdomen 
attended  with  loss  of  substance  of  the  intes- 
tine, there  is  less  hope  of  the  natural  powers 
restoring  the  continuity  of  the  canal ; and 
consequently  in  such  cases  the  enterotome 
might  with  propriety  be  applied  at  an  earlier 
period. 

Future  experience  must  decide  whether  it 
is  safer  to  apply  the  pressure  in  the  first  in- 
stance with  such  intensity  as  entirely  to  de- 
stroy the  vitality  of  the  included  parts,  or  to 
use  more  moderate  pressure  at  first,  and  gra- 
dually to  increase  it  afterwards.  M.  Dupuy- 
tren says,  “We  need  not  fear  to  carry  the 
pressure  of  the  enterotome  on  the  first  day, 
so  far  as  to  suspend  life  in  the  included  parts. 
This  is  the  plan  most  likely  to  prevent  pain 
and  inflammation.”  Mr.  Lawrence  recom- 
mends that  the  pressure  of  the  forceps  should 
be  lessened  by  means  of  the  screw,  and  again 
increased  when  the  patient  can  bear  it,  if  pain 
and  other  symptoms  occur  which  cannot  be 
removed  by  the  use  of  warm  cloths  and  fomen- 
tations. This  gentleman  is  also  of  opinion 
that  a firmly  consolidated  union  of  the  divided 
parts  is  more  likely  to  be  attained  by  pro- 
ceeding slowly  ; and  he  seems  to  attribute 
the  want  of  success  in  the  case  treated  by 
Velpeau  to  the  rapidity  with  which  the  parts 
were  divided.  But  in  this  case  the  division 
was  not  effected  until  the  seventh  day  after  the 
application  of  the  instrument,  which  is  but 
one  day  earlier  than  the  average  period  when 
the  section  has  been  accomplished  with  perfect 
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Fig.  255. 


Dupuytrcn's  Enterotome.  Seqmental  enterotome,  from  Bourgery 

a,  6,  4,  Situation  of  the  moveable  joints, 
c,  Sliding  stem. 

Fig.  258. 


Segmental  enterotome  viewed 
laterally, 
c,  Sliding  stem. 


Head  of  segmental  enterotome  closed  for  the  purpose  of 

introduction.  Head  of  segmental  enterotome  expanded  after  intro- 

a , b,  b , The  moveable  joints.  duction. 

1 M.  Bourgery  has  obligingly  favoured  the  writer  of  this  article  with  a further  account  of  the  segmental 
enterotome  ; but  unfortunately  the  communication  of  this  highly  talented  surgeon  arrived  too  late  to  be 
embodied  in  the  text.  M.  Bourgery  states  that  the  instrument  represented  in  figs.  256,  257,  258,  259,  is  his 
own  modification  of  the  enterotome  of  M.  Liotard.  The  instrument  of  the  latter  was  successfully  used  on 
animals,  and  once  employed  with  advantage  on  the  human  subject  by  M.  Blandin  ; but  in  consequence  of 
this  surgeon  experiencing  much  difficulty  in  the  introduction  of  a large  circle  into  the  fistula,  M.  Bourgery 
devised  the  present  modification,  whereby  the  breadth  of  the  compressing  part  of  the  instrument  can  be 
diminished. 
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adhesion  ; the  failure  therefore  of  the  adhesive 
process,  and  the  consequent  effusion  of  feces 
into  the  peritoneum,  cannot  justly  be  imputed 
to  the  rapidity  with  which  the  section  was 
accomplished  ; but  may  rather  be  attributed  to 
some  constitutional  peculiarity,  which,  after 
this  as  well  as  other  operations,  occasionally 
renders  abortive  the  adhesive  process,  and  fa- 
vours the  development  of  diffuse  inflammation. 
Analogy  would  lead  us  to  expect  that  compres- 
sion, carried  at  once  to  such  an  extent  as 
entirely  to  extinguish  vitality,  would  be  less 
likely  to  produce  serious  irritation,  than  a 
more  moderate  degree  of  pressure.  This  is, 
however,  a question  which  experience  alone 
can  decide ; and  to  this  test  must  also  be 
referred  the  question  whether  the  destruction 
of  the  septum  throughout  its  whole  length  at 
one  attempt,  as  practised  by  Dupuytren,  or 
by  successive  portions,  as  adopted  by  Del- 
pech,  be  the  milder  and  safer  mode  of  pro- 
ceeding. 

Second  Indication.  To  support  nutrition. — 
Attention  to  this  indication  is  more  especially 
required  when  the  abnormal  opening  is  situ- 
ated at  the  upper  part  of  the  intestinal  canal, 
allowingthe  alimentary  matters  toescape  before 
they  have  been  exposed  to  a sufficient  extent 
of  absorbing  surface.  This  cause  of  defective 
nutrition  is  sometimes  aggravated  by  an  acce- 
lerated transit  of  the  intestinal  contents.  By 
attention  to  diet,  and  the  exhibition  of  nutri- 
ent clysters,  these  evils  may  sometimes  be 
successfully  combated. 

The  diet  should  consist  of  liquid  animal 
matters,  as  milk,  broths,  and  eggs,  combined 
with  farinaceous  vegetable  substances,  given 
in  moderate  quantities,  and  repeated  at  very 
short  intervals.  The  clysters  may  be  com- 
posed of  the  same  materials,  and  repeated 
every  fourth  or  sixth  hour.  When  the  tran- 
sit of  the  alimentary  matters  is  too  rapid,  the 
peristaltic  action  may  be  tranquillized  by 
small  and  repeated  doses  of  opium. 

Third  Indication.  To  solicit  the  natural  ac- 
tion of  the  bowels. — This  object  may  be  pro- 
moted by  the  judicious  use  of  purgatives  and 
clysters.  In  numerous  instances,  the  first  re- 
turn of  the  natural  evacuations  occurred  soon 
after  the  employment  of  these  remedies.  In 
a patient,  treated  by  Scarpa,  the  excrements 
resumed  their  natural  course,  after  having 
been  entirely  discharged  by  the  wound  for 
four  months,  on  the  same  day  that  he  took  a 
purgative  of  senna  and  manna,  and  the  wound 
w'as  cicatrized  in  a fortnight  afterwards. 
Scarpa  ’,  whose  authority  is  entitled  to  the 
highest  respect,  was  of  opinion  that  an  abund- 
ant allowance  of  food  easy  of  digestion,  con- 
tinued for  some  weeks,  in  conjunction  with 
the  uninterrupted  use  of  slightly  stimulating 
clysters,  and  the  occasional  exhibition  of  a 
purgative,  induced  the  feculent  matters  gra- 
dually to  take  their  course  by  the  rec- 
tum. 

Fourth  Indication.  To  prevent  or  relieve 
prolapse. — Protrusion  of  the  bowel  through 
1 Op.  eit.  p.  33.5. 


the  abnormal  opening,  is  not  only  a source  of 
suffering,  and  even  of  danger,  but  also  a seri- 
ous obstacle  to  the  cure  of  intestinal  fistula. 
The  prevention  or  relief  of  this  affection,  is, 
therefore,  a most  desirable  object. 

Pressure  suitably  applied,  and  the  use  of 
the  linen  tent,  have  been  beneficially  em- 
ployed as  preventive  means.  The  degree  of 
pressure  must  be  moderate,  and  such  only  as 
to  give  support  to  the  breach  in  the  abdo- 
minal walls,  and  not  so  powerful  as  to  compress 
the  membranous  funnel,  and  diminish  its  capa- 
city. A pad,  slightly  concave,  so  as  to  cor- 
respond to  the  moderate  convexity  of  the  abdo- 
men, may  be  placed  over  the  opening,  and  fixed 
by  a bandage,  or  an  elastic  spring.  "This  appa- 
ratus is  well  adapted  to  the  purpose,  and  ought 
to  be  employed  whenever  a tendency  to  ever- 
sion of  the  bowel  is  observed.  In  addition  to 
slight  external  pressure,  a tent  of  linen  was 
successfully  used  by  Desault.  When  the 
tent  is  employed,  a greater  degree  of  external 
pressure  may  be  borne.  Desault 1 observes, 
that  “ the  most  effectual  means  of  preventing 
eversion  of  the  intestine,  of  keeping  the  open- 
ing sufficiently  dilated,  putting  a stop  to  tenes- 
mus, and  restraining  the  intestinal  contents 
long  enough  for  the  nourishment  of  the  body, 
is  to  place  in  the  opening  a plug  of  linen,  sup- 
ported by  a compress  of  lint,  and  a moderately 
tight  bandage.”  “ Some  restraint  is  felt  when 
this  plan  is  first  employed,  and  slight  colic 
pain  may  be  caused  by  it ; but  these  effects 
speedily  subside.” 

Scarpa2  adopted  with  success  a similar  plan 
of  treatment  in  this  reducible  condition  of  the 
protrusion.  After  returning  the  inverted 
intestine,  he  introduced  into  the  fistulous 
canal  a tent  of  linen  about  the  size  of  the 
finger.  Not  only  was  the  protrusion  relieved, 
but  soon  after  the  introduction  of  the  tent  the 
feces  began  to  pass  by  the  natural  route,  not- 
withstanding the  presence  of  the  tent  in  the 
fistula. 

When  the  prolapse  is  irreducible  by  the 
hand,  continued  pressure  of  moderate  force, 
aided  by  recumbency, have  succeeded  in  reduc- 
ing the  swollen  state  of  the  tumour,  and  ulti- 
mately have  rendered  it  capable  of  being  re- 
turned. 

When  the  pressure  of  the  cicatrix  threatens 
the  destruction  of  the  protruded  part  from 
strangulation,  an  attempt  should  be  made  to 
relieve  the  part  by  dividing  the  stricture.  In 
the  case  related  by  Flajani,  which  proved  fatal 
from  strangulation,  attempts  were  made  to 
dilate  the  aperture,  but  without  success.  In 
most  instances,  however,  it  may  be  presumed 
that  the  stricture  might  be  divided  without 
much  difficulty. 

When  the  abnormal  aperture  is  the  site  of 
hernial  protrusion,  moderate  pressure  with  the 
flat  or  slightly  concave  pad,  recommended  for 
prolapse,  will  generally  afford  relief. 

Fifth  Indication.  To  prevent  premature 

1 (Euvres  Cliirurg.  t.  ii.  p.  3(12. 

5 Op.  cit.  p.  340. 
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closure  of  the  external  wound,  or  to  obviate  the 
evils  resulting  from  it. — The  symptoms  indi- 
cating premature  contraction  of  the  wound, 
are  such  as  may  be  attributed  to  partial  or 
complete  obstruction  of  the  bowels  ; namely, 
scanty  or  suppressed  evacuations,  tension  and 
pain  in  the  abdomen,  eructations,  and  vomit- 
ing. These  symptoms  may  be  slight  at  first, 
and  only  occasional  ; they  may  become  more 
intense  and  frequent,  and  if  not  relieved  may 
be  followed  by  hiccup,  intermittent  pulse, 
prostration,  and  death.  Under  these  circum- 
stances, perforation  of  the  bowel,  and  feculent 
effusion  into  the  peritoneum,  will  generally  be 
observed  on  dissection.  On  the  first  occurrence 
of  symptoms  indicating  obstruction,  provided 
they  can  be  fairly  attributed  to  the  undue 
contraction  of  the  external  wound,  attempts 
should  be  made  to  dilate  it,  so  as  to  allow  of 
the  introduction  of  a flexible  catheter  into 
the  bowel,  whereby  a portion  of  its  liquid 
contents  may  be  extracted.  Clysters  and 
purgatives  may  also  sometimes  be  of  use  ; 
but,  from  the  difficulty  of  calculating  pre- 
cisely upon  the  effect  of  the  latter,  and  the 
possibility  that  the  impulse  given  by  them 
to  the  feces  may  tend  to  produce  laceration  of 
the  intestine,  and  effusion  into  the  peritoneum, 
they  should  only  be  administered  with  the 
greatest  caution,  and  ought  not  to  be  employed 
to  the  exclusion  of  such  remedies  as  promote  an 
early  and  free  exit  of  the  intestinal  contents  by 
the  wound. 

Relief  having  been  obtained  by  the  evacu- 
ation of  liquid  matter  from  the  bowel,  by 
means  of  the  elastic  tube,  time  is  allowed  for 
the  more  gradual  and  complete  dilatation  of 
the  opening.  Bougies,  sponge  tents,  and  the 
instrument  constructed  by  Mr.  Weiss  for  di- 
lating the  female  urethra,  may  all  be  found 
efficient  aids  to  the  surgeon.  When,  how- 
ever, the  symptoms  are  intense,  and  the 
abnormal  opening  is  contracted  to  a small  tube, 
it  becomes  necessary  to  lay  open  the  fistulous 
tube  as  far  as  the  membranous  cavity.  This 
mode  of  proceeding  is  sanctioned  by  the  suc- 
cessful practice  of  Renaud.  His  patient,  after 
the  evacuations  had  become  scanty  and  diffi- 
cult, suffered  from  a fixed  pain  in  the  groin, 
attended  with  evident  swelling  above  the  cica- 
trix, vomiting,  small  pulse,  and  cold  sweats. 
No  relief  having  been  obtained  from  bleed- 
ings, emollient  poultices,  and  clysters,  an  inci- 
sion was  made  into  the  cicatrix  and  abdominal 
muscles  ; and  the  membranous  cavity  embracing 
the  two  apertures  of  the  intestine  was  thereby 
laid  open.  Fluid  feculent  matter  was  freely 
discharged,  and  a ball  as  large  as  a nut,  consist- 
ing of  indurated  feculent  matter  with  a plum- 
stone  for  its  nucleus,  was  extracted.  Two 
days  afterwards  the  patient  took  a purgative, 
which  produced  its  effect  only  by  the  wound. 
On  the  sixth  day  the  excretions  by  the  natural 
passage  appeared,  and  on  the  twenty-first  day 
the  wound  was  cicatrized. 

Infiltration  of  feculent  matter  beneath  the 
integuments  requires  early  and  free  incision. 

SLcth  Indication.  To  close  the  external  open- 


ing.— This  is  the  last  curative  indication,  and 
often  the  most  difficult  which  the  surgeon  has 
to  fulfil  ; but  before  he  attempts  it,  lie  ought 
to  be  assured  that  the  continuity  of  the  intes- 
tinal canal  is  sufficientl}'  restored,  to  allow  of 
the  safe  closure  of  the  opening.  In  general, 
when  the  proper  time  arrives  for  the  closure 
of  the  wound,  nature  anticipates  the  surgeon’s 
work  ; but  when  this  part  of  the  restorative 
process  fails,  and  there  exists  a free  passage 
for  the  alimentary  matters  by  the  natural 
route,  the  surgeon  is  justified  in  interfering. 

Various  means  for  accomplishing  the  closure 
of  the  wound  have  been  employed  with  moro 
or  less  success,  as  pressure,  caustic,  suture, 
autoplasty,  and  the  cutaneous  plug. 

In  employing  pressure,  the  principal  object 
is  to  prevent  entirely  the  discharges  from  tra- 
versing the  external  wound.  When  this  is 
accomplished  the  wound  generally  exhibits  a 
greater  tendency  to  contract  and  cicatrize. 
Care  must  be  taken  that  the  pressure  be  not 
so  concentrated  or  forcible  as  to  compress  the 
membranous  cavity,  and  thereby  obstruct  the 
course  of  the  feces,  and  counteract  the  de- 
sired object.  The  pressure,  to  be  successful, 
should,  in  the  first  instance,  be  effected 
through  the  medium  of  a broad  and  flat  surface. 
Afterwards  a greater  concentration  of  it  may 
be  adopted  by  means  of  graduated  compresses  ; 
but  the  effects  of  such  attempts  must  be  care- 
fully watched  ; and  if  the  slightest  indication 
of  obstruction  occur,  the  flat  compress  must 
be  resumed,  or  the  pressure  for  a time  entirely 
discontinued.  During  the  treatment,  confine- 
ment to  bed  should  be  insisted  upon. 

The  usual  mode  of  applying  pressure  is  by 
means  of  an  elastic  truss.  Mr.  Hey'  employed 
a linen  compress  and  bandage,  over  which 
was  placed  a two-ounce  weight,  and  after- 
wards a weight  of  four  ounces. 

When  the  fistulous  canal  has  assumed 
the  character  of  a cicatrized  surface,  it  has 
been  sometimes  advantageous  to  produce  a 
granulating  sore,  by  caustic,  cautery,  or  the  knife, 
preparatory  to  the  steady  adoption  of  the 
treatment  by  pressure.  But  all  these  means, 
however  well  devised  and  practised,  will,  in 
many  instances,  fail  to  produce  the  desired 
effect. 

Attempts  have  repeatedly  been  made  in 
obstinate  cases  b}r  Cruikshank2,  Sir  A.  Coo- 
per 3,  Dupuytren,  and  others,  to  close  fecal 
fistulas  by  suture,  but  unfortunately  without 
success. 

Velpeau  made  several  attempts  in  the  same 
subject  to  accomplish  this  object  by  autoplasty, 
but  was  unsuccessful  in  them  all.  He  after- 
wards employed  the  cutaneous  plug,  which  had 
succeeded  in  two  cases  of  laryngeal  fistula. 
He  took  a portion  of  skin  from  the  side, 
doubled  it  on  its  external  or  cuticular  surface, 
and  pushed  it  into  the  opening,  fixing  it  there 

1 Practical  Observations  in  Surgery.  Second  edition, 
p.  225. 

2 Sir  A.  Cooper  on  Hernia.  Second  edition,  part  i. 
p.  55. 

3 Ibid. 
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by  means  of  four  sutures.  There  was  a fecal 
oozing  the  next  day,  and  theborrowed  portion 
of  skin  mortified '. 

Seventh  Indication.  To  palliate  the  evils  of 
fistula  when  it  cannot  be  cured. — When  all 
curative  efforts  fail,  or  the  patient  is  unwilling 
to  submit  to  the  prescribed  treatment,  the 
etforts  of  the  surgeon  may  be  advantageously 
directed  towards  alleviating  the  sufferings  of 
the  patient,  and  rendering  him  less  offen- 
sive to  himself  and  others.  For  this  purpose 
various  mechanical  contrivances  have  been 
adopted. 

Pressure  by  the  truss  has  been  employed, 
so  as  to  constitute,  as  it  were,  an  artificial 
sphincter,  allowing,  by  its  occasional  removal, 
the  periodical  evacuation  of  the  bowels. 
When  the  abnormal  opening  is  situated  in  the 
colon,  where  the  fecal  matters  have  acquired 
some  degree  of  solidity,  this  mode  may  fre- 
quently be  adopted  with  success  ; but  when 
the  opening  is  in  the  small  intestines,  and  of 
large  size,  it  is  difficult  to  prevent  the  escape 
of  liquid  fecal  matters. 

Dr.  Cheston’s  2 patient,  in  whom  there  was 
a large  opening  communicating  with  the 
ileum,  was  able  to  prevent  all  escape  of  feces 
from  the  wound  by  using  a compress  and 
bandage,  for  which  he  afterwards  substituted 
a truss.  This  case  was  remarkable  from  the 
circumstance,  that  when  the  escape  of  feces 
from  the  wound  was  thus  mechanically  pre- 
vented, they  took  their  natural  course. 

Receptacles  of  leather,  horn,  or  tin,  with 
their  opening  applied  over  the  fistulous  aper- 
ture, and  connected  to  a strap  going  round 
the  body,  have  been  sometimes  employed. 

Juville 3 delineates  an  apparatus,  which  con- 
sists of  an  ordinary  inguinal  truss,  with  an 
ivory  pad  perforated  in  the  middle  so  as  to  fit 
the  opening.  A tube  of  elastic  gum,  furnished 
with  a valve  opening  downwards,  leads  from 
this  perforation  to  a receiver  of  silver,  which 
is  attached  by  a screw  to  the  lower  end  of  the 
tube,  and  lies  against  the  inside  of  the  thigh. 
The  silver  vessel  may  be  unscrewed  and 
emptied  without  disturbing  the  rest  of  the 
instrument. 

In  a case  of  intestinal  fistula  with  double 
prolapse,  Sabatier  4 employed  a truss  with  a 
pad  of  box- wood,  so  constructed  as  to  prevent 
by  pressure  the  protrusion  from  the  lower 
opening,  and  perforated  to  receive  the  pro- 
lapse from  the  upper  aperture.  A silver  tube 
continued  from  the  aperture  in  the  pad,  con- 
ducted the  excrement  to  a box  of  tin. 

IX.  Intestinal  Fistula  established  by 

SURGICAL  OPERATION. 

i.  Perineal  artificial  anus. 

ii.  Iliac  artificial  anus. 

iii.  Lumbar  artificial  anus. 

Various  operations  have  been  proposed  and 

1 Journal  Hcbdomadaire,  Juillet,  1836. 

2 Cooper  on  Hernia.  Second  edition,  part  i.  p.  53. 

3 Traite  des  Bandages  Herniaires,  sect.  viii.  pi.  7 
and  8;  and  Lawrence  on  Ruptures,  p.  388. 

* Memoire,  p.  618. 


practised  for  establishing  an  artificial  anus  for 
the  relief  of  insurmountable  obstruction  in  the 
lower  part  of  the  intestinal  canal. 

The  principles  upon  which  these  operations 
are  conducted,  vary  considerably,  according  to 
the  different  localities  in  which  they  are  prac- 
tised. It  is,  therefore  necessary  to  treat  of 
them  separately,  as  performed  in  the  perineal, 
the  iliac,  and  the  lumbar  regions. 

i.  Perineal  artificial  anus. — This  part  of  the 
subject  has  already  been  fully  considered  by 
Mr.  Malyn,  in  the  article  “ Anus,”  to  which 
the  reader  is  referred  for  a detailed  account 
of  the  interesting  operations  of  M.  Roux  and 
M.  Amussat.  From  the  satisfactory  perform- 
ance of  these  operations,  in  cases  apparently 
most  unfavourable,  the  hope  may  be  indulged 
that  numerous  instances  of  malformation  of  the 
rectum  and  anus,  which  formerly  were  consi- 
dered irremediable  except  by  the  iliac  or  lum- 
bar operation,  may  now  be  relieved  by  estab- 
lishing an  artificial  opening  in  the  natural 
situation  of  the  anus. 

ii.  Iliac  artificial  anus. — In  the  operation  for 
establishing  an  artificial  anus  in  the  iliac  re- 
gion, the  incision  traverses  the  integuments, 
the  abdominal  muscles,  the  peritoneum,  and  the 
upper  part  of  the  sigmoid  flexure  of  the  colon 
or  the  caecum.  During  its  performance,  the 
patient  is  laid  on  a bed  or  table,  supported  by 
assistants,  the  abdominal  muscles  being  re- 
laxed. Crying  and  all  violent  efforts  of  the 
respiratory  muscles  are,  as  much  as  possible, 
to  be  avoided.  The  surgeon  having  made 
an  incision  to  a convenient  extent  through 
the  integuments  of  the  iliac  region,  a little 
above  and  parallel  to  Poupart’s  ligament, 
successively  divides,  to  the  same  extent,  the 
abdominal  muscles,  proceeding  more  cautious- 
ly as  he  approaches  the  peritoneum.  All 
bleeding  vessels  must  be  immediately  tied,  to 
prevent  the  subsequent  stages  of  the  opera- 
tion being  obscured.  The  peritoneum  being 
exposed,  and  carefully  perforated  by  slight 
touches  of  the  knife  held  horizontally,  must 
be  divided  on  a grooved  director  to  an  extent 
corresponding  with  the  wound  in  the  integu- 
ments. Search  is  now  made  for  the  distended 
intestine,  and  the  portion  intended  to  be 
opened,  being  drawn  by  the  finger  through 
the  wound,  and  retained  in  this  situation  by  a 
temporary  ligature  passed  through  its  coats, 
is  to  be  opened  so  as  to  allow  of  the  free  eva- 
cuation of  its  contents  ; after  which  the  edges 
of  the  intestinal  wound  are  to  be  attached  to 
the  integuments  by  four  or  more  points  of 
interrupted  suture,  and  the  extremities  of  the 
external  wound  closed  by  the  twisted  suture. 
The  operation  being  completed,  folds  of  wet 
linen  may  be  applied  over  the  lower  part  of 
the  abdomen. 

The  proposal  for  forming  an  iliac  artificial 
anus  originated  with  M.  Littre 1 in  1720. 
This  surgeon  recommended,  in  such  cases  of 
imperforate  anus  as  could  not  be  relieved  by 
an  opening  in  the  perineum,  that  an  incision 

1 Mem.  do  l’Academie  des  Sciences,  1720. 
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should  be  made  in  the  left  iliac  region, 
through  which,  after  the  peritoneum  was  di- 
vided, the  sigmoid  flexure  of  the  colon  might 
be  withdrawn  and  opened.  He  further  pro- 
posed to  retain  the  intestine  in  the  vicinity 
of  the  external  wound  by  a ligature  passed 
through  the  mesentery,  which  should  be  al- 
lowed to  remain  a few  days,  until  the  bowel 
had  become  united  by  adhesion  to  the  exter- 
nal wound. 

The  operation,  according  to  Littre’s  plan, 
was  first  practised,  without  success,  by  M. 
Dubois',  in  1783,  and  successfully  by  M. 
Duret1  2,  in  1793,  in  the  following  case.  An 
infant,  in  whom  there  was  no  appearance 
of  anus,  the  skin  being  firm  and  thick, 
and  extending  across  the  situation  of  this 
aperture,  was  brought  to  M.  Duret  thirty- 
four  hours  after  birth  ; at  which  time  it  was 
suffering  from  distension  of  the  abdomen  and 
frequent  vomiting  ; the  extremities  were  cold, 
and  death  appeared  to  be  impending.  He 
made  an  unsuccessful  attempt  to  relieve  the 
patient  by  incision  in  the  perineum,  and  then 
determined  to  open  the  abdomen  at  the  left 
iliac  region.  Having  found  the  sigmoid  flexure 
of  the  colon,  he  retained  it  near  the  wound  by 
two  threads  passed  through  the  mesentery,  and 
made  an  opening  in  it  of  sufficient  size  to  allow 
of  the  free  escape  of  its  contents.  The  suffer- 
ings ol  the  little  patient  were  relieved,  and  it 
daily  improved  in  health.  After  a few  days  the 
strings  were  withdrawn  ; and  on  the  seventh 
it  was  restored  to  the  care  of  its  parents.  At 
the  age  of  eleven  years  this  child  was  living 
at  Brest. 

The  iliac  operation,  in  a modified  form, 
was  performed  by  Pillore.  who  united  the 
wound  of  the  intestine  to  the  parietal  wound 
by  several  points  of  suture. 

The  iliac  operation  has  since  been  per- 
formed in  numerous  instances.  From  the  fol- 


Fig.  260. 


Pillure's  operation  for  iliac  artificial  anus.  Section  of 
the  ctecum.  A fter  Bouryery. 

1 Sec  Diet,  de  Med.  ct  dc  Cliir.  Pr.  t.  iii.  p.  128. 

2 Rceueil  periodique  de  la  Societe  de  Medecine  dc 
Paris,  t.  iv.  p.  45. 


lowing  table,  which  contains  twenty-four  cases 
it  appears,  that,  in  eighteen  instances,  the 
operation  was  performed  on  infants  for  an  im- 

Fig.  261. 


Pitlore's  operation  completed.  The  wound  in  the  intes- 
tine united  to  the  wound  of  the  integuments  l>y  t ix 
points  of  t wisted  suture.  Afier  Bouryern. 

perforate  condition  of  the  anus  or  rectum,  and 
in  seven  of  them  with  success.  In  one  case, 
a girl  aged  four  years,  successfully  underwent 
the  operation  for  the  relief  of  malformation. 
The  other  five  operations  were  performed 
upon  adults,  for  the  relief  of  obstruction  from 
tumour,  carcinoma,  or  other  cause  not  ascer- 
tained. Two  of  these  cases  proved  successful ; 
the  others  were  attended  with  a fatal  result 
on  the  second,  fourteenth,  and  twenty-eighth 
days. 


Cases  in  which  the  operation  for  establishing 
an  iliac  artificial  anus  was  performed. 


PlLI.ORE. 

177G. 
Amussat’s 
Memoire  sm 
la  possibilite 
d’etablir  un 
Amis  artifi- 
ciel,  &c.  p.  85. 

Adult  male. 
Schirrous  indura- 
tion of  the  lower 
part  of  the  colon, 
and  upper  part  of 
rectum. 

Ctecum  opened : 
edges  of  intestinal 
wound  united  by 
suture  to  the  inte- 
guments. Perito- 
nitic  symptoms  on 
the  20th  day. 

Death  on  the  28th 
day. 

Dubois. 

1783. 

Recueil  peri- 
odique  de  la 
Societe  de 
Medecine  de 
Paris,  t.  iii. 
p.  125. 

Imperforate  anus. 
Little’s  operation. 

Death  iu  10  days. 

Duret. 

1793. 

Recueil  pe- 
liodique  de 
la  Societe  de 
Medecine  de 
Paris,  t.  iv. 
p.  45. 

Imperforate  anus. 
Litlre’s  operation. 

The  subject  of  this 
operation  was  liv- 
ing at  the  age  of 
1 1 years. 

Desault. 

1794. 

Journal  de 
Cliir.  t.  iv. 
p.  248. 

Imperforate  anus. 

Death  in  4 days. 

FISTULA,  INTESTINAL, 


21 5 


VOISIN. 

1798. 

Fine’s  Me- 
moire  in  An- 
nales  de  laSo- 
ciete  de  Med. 
de  Montpel- 
lier, tom.  vi. 

Imperforate  anus. 

Result  not  pub- 
lished. 

Desgranges 

1800. 

Memoire  in 
Ann.  de  la 
Soc.  de  Med. 
de  Montpell. 
t.  vi. 

Grii'l,  aged  4 years. 
Rectum  opening 
into  the  vagina. 

Nine  months  after 
the  operation  the 
child  was  in  good 
Health. 

Vojsin. 
1802. 
Reeueil 
period,  de  la 
Soc.  de  Med. 
de  Paris,  t. 
xxi.  p.  353. 

Imperforate  anus. 
Inttre’s  operation. 
The  artificial  anus 
was  formed  in  the 
ileum,  as  the  large 
intestines  were  en- 
tirely deficient. 

Death  in  4 days. 

Duret. 

1809. 

These  de  Mi- 
ricl  fils. 

Imperforate  anus. 
Little’s  operation. 

Death  4 or  5 days 
after  the  operation. 

Legris. 

1813. 

These  de  Ser- 
rand. 

Imperforate  anus. 
Rectum  opening 
into  the  urethra. 

Death  17days  after 
the  operation. 

A surgeon  of 
Lyons,  1813. 
These  de  Sar- 
rand. 

Imperforate  anus. 

Successful. 

A surgeon  of 
Brest.  1813. 
These  de  Ser- 
rand. 

Imperforate  rec- 
tum. 

This  child  was  in 
good  health  at  the 
age  of  22  months. 

Freer. 

1815. 

Lon.  Med.  & 
Pliys.  Jour, 
vol.  xlv.  p.  9. 

Imperforate  anus. 
Lower  part  of  de- 
scending colon 
opened. 

“ After  confining 
the  colon  with  one 
stitch  at  each  end 
of  the  wound,”  a 
longitudinal  inci- 
sion, 2 inches  in 
length,  was  made. 

The  child  “died 
apparently  from 
marasmus  ” at  the 
end  of  three  weeks. 
The  opened  in- 
testine was  adhe- 
rent to  the  wound 
in  the  parietes,  and 
there  was  not  any 
appearance  of  in- 
flammation. 

Miriel,  sen. 
1816. 

These  de  Mi- 
riel fils. 

Imperforate  rec- 
tum. 

Littre’s  operation. 

The  child  was  liv- 
ing 9 years  after 
the  operation. 

Freer. 

1818. 

Lon.  Med.  & 
Pliys.  Jour, 
vol.  xlv.  p 9. 

Male,  aged  47. 

Obstruction,  tin 
nature  of  which 
could  not  be  ascer- 
tained, situated  at 
the  upper  part  ol 
the  rectum. 
Descending  colon 
opened ; intestine 
united  to  the  pa- 
rietal wound  by 
two  sutures. 

Death  on  the 
14th  day. 

OUVRARD 
1 820. 

These  dc  Mi- 
riel fils. 

Imperforate  anus 

Result  not  re- 
corded. 

Pring. 

1820. 

Lon.  Med.  & 
Phy-s.  Jour, 
vol.  xlv.  p.  1 . 

Female,  aetat.  64. 
Carcinoma  of  up- 
per part  of  rectum ; 
descending  colon 
opened ; wound  of 
intestine  attached 
to  external  wound 
l>y  four  sutures. 
Operation  followed 
by  diffuse  inflam- 
mation and  slough- 
ing of  the  abdo- 
minal walls. 

Life  prolonged 
16  months. 

Miriel,  sen. 
1822. 

These  de  Mi- 
riel fils. 

Imperforate  rec- 
tum. 

Child  living  13 
years  after  opera- 
tion. 

Miriel,  sen. 
1823. 

These  de  Mi- 
riel fils. 

Imperforate  anus. 
Littre’s  operation. 

The  child  lived 
27  months. 

Martland. 

1824. 

Edin.  Med. 
and  Surg. 
Journal, 

1825,  p.  271. 

Male,  aged  44. 
Tumour  obstruct- 
ing the  rectum. 
Lower  part  of  de- 
scending colon 
opened.  Intestine 
fixed  by  suture  to 
the  sides  of  the 
wound. 

On  the  18tli  day 
the  patient  was 
able  to  resume  his 
ordinary  avoca- 
tions, and  was  liv- 
ing a year  after  the 
operation. 

Boyet. 

1830. 

These  de  Mi- 
riel fils. 

Rectum  entirely 
deficient. 

Death  a month 
after  operation. 

Boyet. 

1830. 

These  de  Mi- 
riel fils. 

Imperforate  anus. 

Death  on  the  fol- 
lowing day. 

Klewig. 

1835. 

Gaz.  Med.  de 
Berlin,  April 
29,  1835. 

Imperforate  anus. 
Pillore’s  operation. 

Successful. 

Velpeau. 

1839. 

Gaz.  Med.  de 
Paris,  Oct.  5, 
1839. 

An  elderly  female. 
Obstruction  of  the 
rectum. 

Pillore’s  operation. 

Death  from  peri- 
tonitis 2 days  after 
operation. 

Roux. 

1839. 

Imperforate  anus. 

Death  2 hours  af- 
ter operation. 

iii.  Lumbar  artificial  anus. — The  operation 
for  forming  artificial  anus  in  the  loins,  requires 
an  incision  in  the  lumbar  region,  extending 
through  the  integuments,  muscles,  and  the 
ascending  or  descending  colon,  without  open- 
ing the  peritoneum. 

This  mode  of  operating  was  first  proposed 
by  M.  Callisen  of  Copenhagen,  who  consi- 
dered that  as  the  colon,  in  the  lumbar  region, 
was  only  partially  covered  by  peritoneum,  and 
that  it  might  be  reached,  in  this  situation, 
without  opening  the  cavity  of  the  abdomen. 
To  accomplish  this  object  he  proposed  to  make 
a vertical  incision,  extending  from  the  edge  of 
the  false  ribs  to  the  crest  of  the  ilium,  pa- 
rallel to  the  anterior  border  of  the  quadratic 
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lumborum  muscle.  lie  thus  hoped  to  reach 
the  colon,  between  the  layers  of  its  short  and 
imperfect  mesentery.  The  advantages  of  the 
lumbar  over  the  iliac  operation  are  stated  to 
be,  the  avoidance  of  opening  the  peritoneum, 
the  more  commodious  position  of  the  artificial 
aperture,  and  its  less  liability  to  be  the  seat 
of  prolapse. 

In  opposition  to  the  proposal  of  Callisen,  it 
was  maintained,  that  the  superior  convenience 
of  the  anus  in  the  lumbar  region  was  not  evi- 
dent, and  that  the  operation  itself  was,  in  most 
instances,  impracticable,  as  the  colon  in  the 
lumbar  region  was  generally  attached  by  a 
mesentery  of  some  extent.  It  was,  moreover, 
urged  that  Callisen  himself  found  great  diffi- 
culty in  executing  the  operation  on  the  dead 
body,  and  that  in  many  instances  he  failed,  the 
peritoneum  having  been  unavoidably  opened. 
Most  surgeons,  amongst  whom  was  Dupuy- 
tren',  agreed  in  condemning  Callisen’s  propo- 
sal, and  gave  the  preference  to  the  iliac  ope- 
ration of  Littre  or  Pillore,  until  within  the 
last  few  years,  when  the  operation  of  Callisen 
has  been  revived  and  modified  by  M.  Amussat. 

Fig. 


This  accomplished  surgeon  has  shown,  that 
the  failure  of  the  operation  on  the  dead  sub- 
ject was  owing  to  the  intestine  being  empty, 
and  that,  in  such  cases  as  required  the  forma- 
tion of  artificial  anus,  the  colon  is  greatly  dis- 
tended ; in  which  condition,  the  layers  of 
peritoneum,  forming  its  imperfect  mesentery, 
are  so  far  separated  as  to  allow  of  the  intes- 
tine being  readily  reached  without  opening 
the  peritoneum.  He  has  further  introduced 
an  important  modification  of  the  operation  of 
Callisen,  by  adopting  a transverse  instead  of 
a vertical  incision  of  the  integuments  and 
muscles. 

The  operation  has  been  three  times  success- 
fully performed  by  M.  Amussat ; twice  on  the 
left,  and  once  on  the  right  side.  We  subjoin 
the  following  abridged  report  of  these  cases, 
which  will  sufficiently  explain  the  operative 
proceedings  requisite  for  establishing  an  ar- 
tificial anus  in  the  right  or  in  the  left  lumbar 
region. 

A woman  *,  aged  forty-eight,  who  had 
long  been  subject  to  a torpid  state  of  bowels, 
in  the  beginning  of  May,  1839,  became  more 
262. 


M.  Amussat's  operation  for  establishing  a lift  lumbar  artificial  amis,  from  Bourgcry. 

The  patient  is  supported  on  the,  elbows  and  knees  ; the  dorso  lumbar  region  directed  upwards , and  the  head  to 
the  left  of  the  page . The  integuments  and  muscles  are  divided , and  the  distended  colon , uncovered  by  peritoneum , 
is  exposed. 


obstinately  constipated  than  usual.  After  the 
ineffectual  employment  of  active  remedies  for 
twenty-six  days,  a consultation  was  held  by 
MM.  Barras,  Amussat,  Fouquier,  Breschct, 
Recamier,  and  Puyos.  On  examination  of 

' Diet,  de  Med.  et  Cliir.  Pr,  t.  iii.  p.  128. 


the  rectum,  a hard,  round,  and  almost  im- 
movable tumour  was  felt  at  a considerable 
height  in  the  intestine,  about  double  the  size 

1 Bulletin  Gen.  de  Therapeutique,  15th  and  30th 
October,  1839;  and  British  and  Foreign  Medical 
ltcvicw,  January,  1840. 
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of  the  neck  of  the  uterus.  The  only  re- 
source, in  this  case,  seemed  to  be  the  forma- 
tion of  an  artificial  anus,  which  was  accord- 
ingly made  on  the  2nd  of  June,  by  M.  Amus- 
sat,  in  the  following  manner  : the  patient 
being  placed  on  her  face,  with  the  abdomen 
supported  by  pillows,  a transverse  incision 
was  made  in  the  left  lumbar  region,  where 
the  accumulation  of  fecal  matters  caused  a 
considerable  projection.  The  incision  was 
commenced  at  the  external  edge  of  the  sacro- 
lumbalis  and  longissimus  dorsi  muscles,  and 
was  extended  outwards  for  four  inches  and  a 
half,  at  the  distance  of  two  fingers’  breadth 
above  the  crest  of  the  ilium.  T.he  skin  and 
muscles  being  divided,  the  adipose  tissue  sur- 
rounding the  kidney,  on  which  the  posterior 
part  of  the  lumbar  colon  rests,  was  brought 
into  view.  On  cutting  through  this  fat,  the 
colon  immediately  appeared  between  the 
edges  of  the  wound,  in  a very  distended 
state. 

The  intestine  being  fixed  by  a loop  of 
thread  passed  through  its  coats,  was  opened 
by  a trochar,  and  air  and  liquid  feces  escaped 
through  the  canula.  The  opening  in  the 
colon  was  then  dilated  by  the  bistoury,  in  a 
transverse  direction,  to  the  extent  of  an  inch 
and  a half;  after  which,  fecal  matter  in  im- 
mense quantity  was  discharged,  and  its  remo- 
val encouraged  by  injections  of  warm  water 
into  both  ends  of  the  bowel.  The  edges  ot 
the  intestinal  wound  were,  lastly,  united  by 
stitches  to  the  margin  of  the  anterior  part  of 
the  external  wound,  and  a poultice  was  ap- 
plied. Very  little  hemorrhage  occurred  ; 
the  symptoms  were  immediately  relieved ; 
and  the  patient  passed  a good  night. 

Fig.  263. 


A mus sut's  operation  for  lumbar  artificial  anus,  after 
Bouryery. 

On  the  following  day,  slight  symptoms  of 
inflammation  occurred,  but  they  were  re- 
lieved by  leeches.  The  external  wound  ra- 
pidly healed,  and  at  the  period  of  four  months 
12 


after  the  operation,  the  patient  was  quite 
well,  and  had  regained  her  strength  ; the 
artificial  anus  presented  a regular  rounded 
orifice,  through  which  the  fecal  matters  passed 
in  a solid  form,  once  or  twice  a day.  A sim- 
ple bandage  fixed  round  the  body  was  suffi- 
cient to  retain  them,  which  was  taken  ofF 
when  an  inclination  to  void  the  feces  was 
felt.  Nothing,  except  air,  passed  by  the 
natural  anus. 

Fig.  264. 


Lumbar  artificial  anus  established  by  Amussat,  after 
Bouryeiy. 

In  M.  A mussat’s  second  case1,  the  opera- 
tion was  performed  on  a man,  aged  sixty-two, 
for  cancer  of  the  rectum,  which  entirely  ob- 
structed the  canal.  The  result  was  equally 
favourable.  His  health  w'as  much  improved 
by  the  operation,  and  the  rapid  progress  of 
the  disease  of  the  rectum  seemed  to  be 
arrested. 

Madame  B. 2,  aged  fifty,  having  suffered  fer 
some  years  from  habitual  constipation,  at 
length  became  affected  with  obstruction  of 
the  bowels,  which  resisted  the  assiduous 
efforts  of  her  medical  attendants.  After 
thirty-four  days  had  elapsed  without  her 
having  had  any  evacuation  by  the  anus,  M. 
Amussat  was  consulted  in  conjunction  with 
M.  Deguise,  on  the  27th  ot  June,  1841. 
The  abdomen  was  much  distended,  and  the 
coils  of  the  intestines  were  externally  dis- 
tinguishable, giving,  on  percussion,  a clear 
tympanitic  sound. 

On  attempting  to  pass  a gum-elastic  catheter, 
beyond  six  or  eight  inches  within  the  rectum, 
it  became  bent  upon  itself.  The  uterus  was 
somewhat  larger  than  natural.  Clysters  were 
expelled  almost  immediately  on  being  injected, 
and  without  bringing  away  any  fecal  matter. 
No  part  of  the  abdomen  sounded  dull  on  per- 

1 IH<h  „ , „ . . , 

5 Gazette  lies  Hopitaux,  No.  93 ; anil  Provincial 
Medical  and  Surgical  Journal,  August  28,  1841. 
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cussion  ; and  neither  side  of  the  lumbar  region 
was  more  arched  or  more  prominent  than  the 
other. 

The  operation  was  determined  upon,  and 
preparation  for  its  performance  was  made,  but 
the  patient  withheld  her  consent. 

On  the  second  of  July  a consultation  was 
held,  at  which  MM.  Majendie,  Breschet,  and 
Chomel  were  present.  The  patient  was  very 
feeble  ; her  pulse  small  and  frequent ; breath 
fetid  ; and  the  skin  exhaled  a stercoraceous 
odour.  There  was  frequent  bilious  vomit- 
ing, severe  epigastric  pains,  and  the  abdo- 
men was  extremely  tense.  The  propriety  of 
operating  immediately  was  agreed  upon,  but 
some  difference  of  opinion  existed  respecting 
the  point  at  which  the  artificial  anus  should 
be  made.  Some  preferred  the  left  lumbar 
colon,  on  the  supposition  that  this  part  was 
distended,  and  that  the  obstruction  was  situ- 
ated below  it,  since  the  patient  could  not 
retain  even  a single  clyster.  Others  main- 
taining that  this  diagnostic  sign  was  insufficient 
and  deceptive,  since  it  occurred  in  some  per- 
sons in  perfect  health,  recommended  that  the 
right  lumbar  colon  should  be  opened.  In  the 
latter  opinion,  M.  Amussat  concurred  ; and 
he  was  inclined  to  cut  down  upon  the  ascend- 
ing colon,  and  to  open  it  if  he  found  it  to  be 
distended.  If  otherwise,  he  determined  to 
cut  down  in  front  of  the  caecum,  and,  having 
found  the  termination  of  the  ilium,  to  search 
for  the  seat  of  obstruction.  On  the  third  of 
July,  at  6 a.m.  the  operation  was  performed 
in  the  presence  of  MM.  Breschet,  Deguise, 
Boyer,  and  others. 

The  patient  was  placed  on  a mattress,  the 
abdomen  resting  on  a pillow,  so  that  the  lum- 
bar region  was  prominent ; when  it  was  found 
that  each  side  presented  the  same  volume, 
and  yielded  the  same  sound  on  percussion. 
An  incision,  nearly  four  inches  long,  was 
made  transversely  in  the  right  lumbar  region, 
midway  between  the  crest  of  the  ilium  and 
the  lowest  false  rib,  commencing  at  the  com- 
mon origin  of  the  sacro-lumbalis  and  longissi- 
mus  dorsi  muscles.  The  edges  of  these  mus- 
cles being  divided,  and  also  the  adjacent 
tissues,  the  operator  soon  arrived  at  the 
quadratus  lumborum,  which  was  easily  recog- 
nized by  its  very  oblique  direction  down- 
wards and  outwards.  He  cut  the  edge  of  this 
muscle,  and  after  dividing  the  anterior  layer 
of  the  posterior  transverse  aponeurosis,  per- 
ceived the  cellular  and  adipose  mass  covering 
the  kidney.  He  then  divided  the  fat  verti- 
cally, and  examining  posteriorily,  felt  a dis- 
tended intestine.  This  was  the  lumbar  colon, 
uncovered  by  peritoneum.  It  was  recognized 
by  the  resistance  of  its  walls,  and  by  its  mus- 
cular fibres,  which  are  more  developed  than 
those  of  the  small  intestine. 

This  important  part  of  the  operation  being 
accomplished,  M.  Amussat  fixed  the  intestine 
by  a thread  passed  through  its  coats,  and 
then  opened  it  with  a small  trochar  ; a quan- 
tity of  air  and  a very  little  feculent  matter 
issued  from  the  canula  ; but,  on  withdrawing 


it,  so  much  air  was  infiltrated  into  the  sur- 
rounding cellular  tissue,  that  M.  Amussat 
had  to  cut  it  away  to  leave  the  colon  ex- 
posed. The  intestine  was  now  freely  opened 
in  a vertical  direction,  with  a blunt-pointed 
bistoury,  and  the  edges  of  the  aperture  were 
held  separate  by  three  torsion  forceps. 
With  the  index  finger  introduced  into  the 
intestine,  he  broke  up  a mass  of  indu- 
rated feces,  after  which  a considerable  quan- 
tity escaped,  mixed  with  gooseberry  seeds 
and  cherry  stones.  The  evacuation  was  faci- 
litated by  injections  of  tepid  water  into  the 
upper  and  lower  portion  of  the  opened  colon. 
The  aperture  in  the  intestine  was  fixed  as 
near  as  possible  to  the  inferior  angle  of  the 
wound,  by  means  of  five  points  of  interrupted 
suture,  care  being  taken  to  evert  the  mucous 
membrane  ; and  the  posterior  angle  of  the 
wound  was  united  by  a point  of  twisted 
suture. 

The  patient  was  now  placed  in  bed,  sup- 
ported on  the  right  side  to  facilitate  the 
issue  of  the  feces ; the  artificial  anus  was 
covered  with  a large  poultice. 

In  the  evening  she  was  cooler  and  felt 
relieved  ; the  abdomen  was  soft  and  free 
from  pain  on  pressure ; air  and  feces  fre- 
quently issued  from  the  artificial  anus  ; the 
pulse  had  become  strong  but  not  frequent. 
The  next  day  she  had  passed  a good  night, 
and  her  pulse  ranged  from  seventy  to  eighty. 

The  case  afterwards  proceeded  favourably. 
On  the  fifth  day  after  the  operation,  all  the 
sutures  were  detached  ; and  on  the  thirtieth, 
the  patient  is  reported  as  being  in  a most 
satisfactory  state. 

In  order  to  facilitate  the  comparison  of 
these  cases,  with  those  in  which  the  iliac 
operation  had  been  performed,  we  shall 
arrange  their  leading  peculiarities  in  the 
tabular  form  '. 

1 Since  this  article  was  sent  to  press,  M.  Amussat 
has  communicated  to  the  Academy  of  Medicine  three 
additional  cases  in  which  he  has  performed  the  opera- 
tion for  establishing  an  artificial  anus. 

“ In  the  first  case  the  patient  laboured  under  cancer 
of  the  omentum,  which  obstructed  the  sigmoid  flexure 
of  the  colon,  and  caused  complete  retention  of  the 
feces.  M.  Amussat  exposed  the  ascending  colon  pos- 
teriorly, fixed  it  to  the  integuments,  and  made  an  inci- 
sion into  it.  Fecal  matter  was  discharged  in  abund- 
ance, and  sometime  afterwards  several  evacuations  by 
the  anus  took  place. 

“ The  second  patient,  60  years  of  age,  had  likewise, 
and  from  the  same  cause,  an  obstruction  of  the  bowels, 
which  lasted  forty-five  or  fifty  days.  The  cancer  occu- 
pied the  upper  part  of  the  rectum.  The  descending 
colon  was  opened,  and  a large  quantity  of  fecal  matter 
was  evacuated.  No  inflammatory  reaction  took  place, 
but  the  woman  died  in  ten  days  from  the  effects  of  the 
cancerous  disease. 

“ In  the  third  case,  constipation  suddenly  came  on, 
in  a patient  forty-seven  years  of  age,  who  had  pre- 
viously enjoyed  the  best  health  ; there  was  no  means 
of  judging  whether  the  obstacle  was  seated  in  the  small 
or  in  the  large  intestines.  Hence,  M.  Amussat  was 
compelled  to  follow  Littre's  method,  and  opened  the 
caecum  anteriorly.  The  patient,  who  was  extremely 
exhausted  and  weak  previously  to  the  operation,  died 
twenty-four  hours  afterwards.  On  examining  the 
body  after  death,  the  obstacle  was  found  to  exist  at  the 
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Cates  in  which  the  operation  for  establishing 
a lumbar  artificial  anus  was  performed. 


Amussat. 

183.0. 

Bulletin  Gen. 
de  Therapeu- 
tiqne. 

Oct.  15  & 30, 

1839. 

British  and 
Foreign  Med. 
Rev.  Jan. 

1840. 

Female,  actat.  48. 

Haid,  round,  and 
almost  immoveable 
tumour,  at  a con- 
siderable height  in 
the  rectum. 

Left  lumbar  re- 
gion opened. 

Favourable  reco- 
covery  ; the  pa- 
tient four  months 
after  the  operation 
was  quite  well,  and 
had  regained  her 
strength. 

Amussat. 

Ibid. 

Male,  a;tat.  62. 
Cancer  of  the 
rectum. 

Left  lumbar  re- 
gion opened. 

Successful ; the 
man’s  health  was 
much  improved 

after  the  opera- 
tion, and  the  dis- 
ease of  the  rectum 
seemed  to  be  ar- 
rested. 

Amussat. 

1841. 

Gazette  des 
Hopitanx, 
No.  90. 
Prov.  Med. 
and  Surg. 
Journal. 
August,  1841. 

Female,  tetat  50. 

Obstruction  in  tlu 
large  intestine  too 
high  to  be  ascer- 
tained by  the  fin 
ger  introduced  at 
the  anus. 

Right  lumbar  re- 
gion and  ascend- 
ing colon  opened. 

At  the  end  of 
thirty  days,  the 
patient  was  in  a 
most  satisfactory 
state  ; the  appetite 
and  strength  had 
returned,  and  the 
artificial  anus  was 
completely  esta- 
blished. 

Malformations  and  diseases  which  may  admit 
of  relief  from  the  formation  of  artificial  anus. — 
The  various  affections  causing  obstruction  of 
the  intestinal  canal,  which  may  occasionally 
require  the  formation  of  an  artificial  anus 
for  their  relief,  may  be  referred  to  the  fol- 
lowing heads  : — Congenital  malformations  ; 
carcinoma  of  the  rectum  or  neighbouring 
parts ; and  non-malignant  diseases  of  these 
structures. 

It  has  been  maintained  that  the  surgeon 
is  not  justified  in  prolonging  the  life  of  an 
infant,  in  whom  the  anus  or  rectum  are  im- 
perforate, upon  the  loathsome  condition  of 
an  artificial  anus  ; but  such  an  opinion  can- 
not be  justified  upon  any  principle  of  mo- 
rality, since  an  imperative  obligation  rests 
upon  the  surgeon  to  employ,  to  the  utmost 
of  his  ability,  the  means  placed  at  his  com- 
mand for  the  relief  of  human  suffering  and 
the  prolongation  of  human  life.  In  most 
cases  of  imperforate  anus  or  rectum,  the 
perineal  operation,  in  its  present  improved 
state  (sec  Anus),  may  be  accomplished  ; 
and  in  those  instances  where  it  is  imprac- 
ticable, the  surgeon  ought  not  to  hesitate  to 
perform  the  iliac  or  the  lumbar  operation. 

In  obstruction  from  carcinoma,  the  opera- 
tion has  been  objected  to  on  the  ground  that 
the  disease  itself  must  in  a short  time  prove 

point  of  union  between  the  transverse  and  descending 

fiortions  of  the  colon  ; the  cavity  of  the  intestine  was 
lere  considerably  contracted,  and  it  appeared  probable 
that  this  was  occasioned  by  a small  bone  which  was 
found  in  this  point.” — Prov.  Med.  and  Sury.  Journal, 
Sept.  18,1841. 


fatal  : but,  if  the  obligation  of  the  surgeon  to 
prolong  life  in  infancy  be  imperative,  surely 
he  will  feel  it  no  less  binding  in  reference  to 
adult  age,  when  he  considers  how  vast  and 
important  may  be  the  concerns,  which  hang 
upon  the  prolongation  of  life  in  an  adult 
human  being  for  a few  months,  or  even  for 
a few  days  or  hours. 

In  four  of  the  cases  noticed  in  the  pre- 
ceding tables,  the  iliac  or  lumbar  operation 
was  performed  for  diseases  undoubtedly  car- 
cinomatous. One  of  them  proved  fatal  on 
the  eighteenth  day,  another  on  the  twenty- 
eighth,  but  the  result  in  the  other  two  was 
highly  satisfactory.  In  one,  life  was  prolonged 
for  sixteen  months,  and  the  sufferings  were 
greatly  mitigated  ; and  of  the  other  it  is  re- 
ported, that  the  health  was  much  improved 
after  the  operation,  and  that  the  disease  of  the 
rectum  appeared  to  be  arrested. 

The  cases  which  afford  the  greatest  pros- 
pect of  being  permanently  relieved  by  ope- 
ration, are  those  in  which  the  obstruction  is 
produced  by  diseases  not  of  a malignant  cha- 
racter. Such  affections  are  not  unfrequent, 
and  present  considerable  varieties.  In  the 
case  successfully  treated  by  Dr.  Maitland, 
and  in  one  of  those  attended  with  an  equally 
fortunate  result  under  the  treatment  of  M. 
Amussat,  the  obstruction  was  caused  by 
tumour,  probably  non-malignant,  developed 
either  in  the  coats  of  the  rectum,  or  in  its 
immediate  vicinity. 

Stricture  of  the  large  intestines  is  occa- 
sionally the  cause  of  serious  obstruction,  which 
might  admit  of  relief  by  the  formation  of  an 
artificial  anus.  This  disease  may  exist  in  any 
portion  of  their  course.  In  the  museum  of  the 
Leeds  School  of  Medicine  is  a well-marked 
example  of  stricture  of  the  colon,  situated  at 
a distance  of  three  inches  from  the  caecum. 
It  has  occurred  to  the  writer  of  this  article  to 
witness  a succession  of  strictures  throughout 
the  transverse  and  descending  portions  and 
sigmoid  flexure  of  the  colon,  at  distances  of 
two  or  three  inches  from  each  other.  The 
contracted  parts  would  scarcely  admit  the  tip 
of  the  little  finger,  and  presented  a slight 
induration  and  thickening  of  the  intestinal 
coats.  He  has  been  permitted  by  some  of  his 
medical  friends  to  give  the  following  brief 
notice  of  three  cases,  occurring  in  their  prac- 
tice. Mr.  Hey  was,  some  time  ago,  consulted 
by  a gentleman  who  had  long  suffered  from 
constipation,  and,  at  length,  experienced  a 
severe  attack  of  obstruction  of  the  bowels, 
which  proved  fatal  in  a few  days.  On  dissec- 
tion, the  rectum  was  found  to  be  contracted 
to  the  size  of  a goose-quill,  at  a distance  of 
eight  inches  above  the  anus.  The  coats  ol 
the  intestine,  at  the  strictured  part,  were  a 
little  indurated,  but  free  from  ulceration. 

Mr.  Smith,  one  of  the  surgeons  of  the 
Leeds  infirmary,  attended  a gentleman,  aged 
67,  who,  for  several  years,  had  only  been  able 
to  part  with  feces  in  a liquid  state,  which  were 
generally  ejected  with  considerable  force. 
During  the  summer  of  183*2  he  was  seized  with 
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an  obstinate  attack  of  constipation,  attended 
with  frequent  vomiting.  After  three  days  of 
severe  suffering  and  imminent  danger,  copious 
liquid  evacuations  occurred,  and  he  speedily 
recovered.  In  October,  1833,  a similar  attack 
of  obstruction  proved  fatal  in  two  days.  On 
examination  after  death,  a narrow  band  of 
stricture  was  found  exactly  seven  inches  above 
the  anus.  The  coats  of  the  intestine  were  a 
little  thickened  at  the  part.  Above  the  stric- 
ture, the  bowel  was  much  distended  ; and, 
below,  the  rectum  appeared  perfectly  natural. 

In  1840,  Mr.  William  Hey,  Surgeon  to  the 
Leeds  Infirmary,  was  consulted  by  a gentle- 
man on  account  of  difficulty  in  evacuating  the 
bowels,  attended  with  pain  in  the  abdomen 
and  a discharge  of  bloody  mucus.  Stricture 
was  suspected,  but  examination  by  the  finger 
failed  to  detect  such  a state.  An  instrument 
could  not  be  passed  more  than  five  or  six 
inches.  After  three  months,  the  difficulty  of 
evacuating  the  bowels  had  increased,  and  the 
attempts  were  accompanied  by  violent  strain- 
ing and  discharge  of  bloody  mucus.  No  feces 
had  been  passed  for  some  time,  except  in  a 
liquid  state.  At  length,  complete  obstruction 
occurred,  and,  after  it  had  continued  several 
days,  Mr.  W.  Hey’s  attendance  was  again  re- 
quested. He  found  the  patient  suffering  from 
frequent  vomiting  ; his  countenance  anxious, 
and  the  intestines  enormously  distended,  their 
convolutions  being  visible  externally.  On 
passing  the  finger  into  the  rectum,  a stricture 
at  the  upper  portion  of  this  intestine  was  dis- 
tinctly felt,  from  the  part  being  forced  down 
by  the  great  distension  of  the  bowels  above  it. 

1 he  intestinal  coats,  at  the  strictured  part, 
were  firm  and  thickened,  and  a small  central 
aperture,  of  a circular  form,  could  be  readily 
distinguished.  With  great  difficulty,  a gum- 
elastic  catheter  was  passed  through  the  open- 
ing, and  a copious  discharge  of  air  and  liquid 
feces  followed,  which  was  further  promoted 
by  injections  of  warm  water.  The  relief,  how- 
ever, was  only  temporary,  death  occurring  on 
the  third  day  following.  No  examination  of 
the  body  was  obtained. 

The  large  intestine  is  sometimes  observed, 
in  certain  parts  of  its  course,  to  be  reduced  in 
calibre  much  below  its  natural  size,  without 
presenting  any  appreciable  alteration  of  struc- 
ture. The  following  case,  lately  observed  by 
the  author  of  this  paper,  may  serve  as  an  ex- 
ample of  this  affection.  A lady,  aged  62, 
subject  to  habitual  constipation,  was  seized, 
after  imprudence  in  diet,  with  violent  vomit- 
ing. Undigested  food  was  at  first  ejected, 
and  afterwards  watery  secretions  from  the 
stomach  more  or  less  tinged  with  bile.  Neither 
distension  of  the  abdomen,  tenderness  on  pres- 
sure, nor  any  symptoms  indicative  of  inflam- 
mation existed.  Clysters  returned  immedi- 
ately after  being  injected,  and  could  not  be 
introduced  to  a greater  amount  than  half  a 
pint.  By  the  aid  off  the  finger,  the  lower 
part  of  the  rectum  was  ascertained  to  be  re- 
markably capacious  ; and  within  it  could  be 
felt  a corrugated  mass  consisting  of  the  upper 


part  of  the  rectum,  which  had  fallen  down 
into  the  capacious  lower  portion.  By  disen- 
tangling the  folds  of  which  the  prolapsed  mass 
was  composed,  the  tip  of  the  finger  could  be 
made  to  enter  a narrow  canal.  An  ivory  ball, 
attached  to  a silver  stem,  guided  by  the  fore- 
finger in  the  rectum,  was  introduced  into  the 
contracted  part,  and  after  traversing  it  for 
about  an  inch  was  firmly  arrested.  All  at- 
tempts to  procure  evacuations  by  the  natural 
passage  proved  unsuccessful  ; large  quantities 
of  bright  green  fluid  were  ejected  by  vomiting 
at  short  intervals  ; and  the  unfortunate  suf- 
ferer sunk  exhausted  on  the  th:rd  day.  On 
examination  after  death  the  lower  part  of 
the  rectum  was  found  to  be  unusually  large, 
but  the  upper  portion,  at  the  distance  of 
six  inches  from  the  anus,  was  suddenly  dimi- 
nished in  size,  so  as  to  embrace  tightly  the 
forefinger,  which  could  only  be  passed  along 
the  contracted  part  a little  more  than  an 
inch  ; above  this  the  intestine  was  reduced 
to  the  size  of  a goose-quill,  and  presented  the 
same  diminution  of  calibre  throughout  the 
whole  sigmoid  flexure,  above  which  it  snp- 
denly  assumed  its  natural  capacity.  Through- 
out the  whole  contracted  part,  the  intestinal 
coats  appeared  perfectly  healthy,  being  free 
from  induration,  thickening,  or  unnatural 
degree  of  opacity.  No  traces  of  inflamma- 
tion were  detected  in  the  abdomen  ; the  in- 
testines were  collapsed,  and  contained  nothing 
but  a small  quantity  of  their  secretions,  ex- 
cept a large  gall-stone,  which  was  lying  loose 
in  the  jejunum,  having  escaped  through  an 
ulcerated  opening  in  the  coats  of  the  gall- 
bladder and  duodenum.  Another  gall-stone 
was  seen,  partially  protruding  through  a se- 
cond ulcer  of  smaller  size.  This  case  is  ad- 
duced for  the  purpose  of  illustrating  an  unna- 
tural condition  of  the  intestine,  which  might 
be  productive  of  such  obstruction  as  would 
be  relieved  by  the  formation  of  an  artificial 
anus  ; but,  to  this  particular  case,  the  opera- 
tion could  not  have  been  considered  applica- 
ble, as  there  never  existed  any  distension  of 
the  bowel  above  the  contracted  part.  It  is 
probable  that  the  presence  of  the  gall-stone  in 
the  intestines  exerted  considerable  influence  in 
the  production  of  the  symptoms. 

M . Dupuytren  1 adduces  as  examples  of  such 
diseases  as  might  occasionally  be  relieved  by 
the  formation  of  an  artificial  anus,  the  case  re- 
ported by  Lafaye,  of  an  officer,  in  whom,  after 
death,  the  rectum,  at  its  junction  with  the 
colon,  was  found  to  be  so  small,  as  scarcely  to 
admit  the  tip  of  the  little  finger  ; and  another 
observed  by  Charve,  in  which  the  upper  part 
of  the  rectum  was  contracted  to  the  size  of  a 
quill.  M.  Dupuytren  remarks  that  these 
cases  forcibly  reminded  him  of  that  of  Talma. 

The  instances  now  adduced,  as  well  as  nu- 
merous others,  scattered  throughout  the 
records  of  pathology,  are  sufficient  to  expose 
the  fallacy  of  an  opinion  maintained  by  some 
surgeons,  even  in  the  present  day,  that  stric- 

1 Diet,  de  Med.  ct  de  Cllir.  Frat.  t.  iii.  p.  125. 
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ture  or  unnatural  contraction  of  the  large  in- 
testines, rarely,  if  ever,  exists  in  any  other 
portion  of  the  tube,  except  the  lower  part  of 
the  rectum.  These  facts  ought  to  impress 
the  mind  of  the  surgeon  with  the  great  im- 
portance, both  of  recognizing  such  changes  in 
their  early  stage,  as  well  as  of  detecting  their 
existence  at  a more  advanced  period,  when 
they  have  produced  such  obstruction  of  the 
bowels  as  threatens  speedy  dissolution.  In 
the  former  instance  he  may  sometimes  suc- 
ceed in  removing  the  affection,  or  in  prevent- 
ing its  increase;  in  the  latter,  he  may  be  ena- 
bled to  hold  out  that  prospect  of  relief,  which 
an  artificial  anus  affords. 

The  means  whereby  we  may  recognize 
these  affections  are  undoubtedly  very  limited, 
but  still  they  are  such  as  may  in  many  in- 
stances succeed.  By  the  finarer,  the  rectum 
can  be  explored  only  throughout  a small  part 
of  its  course,  except  a degree  of  invagina- 
tion exists,  as  in  two  of  the  cases  reported 
above,  when  even  the  upper  portion  ot  this 
bowel  may  be  examined  by  direct  touch.  The 
ordinary  rectum-bougie  is  ill  calculated  to  give 
information  of  the  state  of  the  rectum,  from 
its  being  firmly  grasped  by  the  sphincter  ; but 
much  more  accurate  information  may  be  at- 
tained by  the  use  of  sounds,  consisting  of 
ivory  balls  of  different  sizes,  attached  to  a 
silver  rod  twelve  inches  in  length,  admitting 
of  being  bent  to  different  degrees  of  curva- 
ture. By  such  instruments  contractions  of 
the  rectum,  as  high  as  five,  or  even  seven 
inches  above  the  anus,  may  be  detected,  and 
in  their  early  stages  relieved  ; but,  in  the  em- 
ployment of  these  sounds,  it  is  necessary  to 
guard  those,  who  have  had  but  little  expe- 
rience of  their  use,  against  the  deception 
which  might  arise  from  the  instrument  being 
arrested  by  the  promontory  of  the  sacrum,  by 
an  enlarged  uteru3,  or  by  the  folded  state  of 
the  intestine  at  its  junction  with  the  colon, 
when  the  mesorectum  is  more  relaxed  than 
usual. 

Bibliography. — The  best  writers  on  Intestinal 
Fistula,  and  their  works,  have  been  given  in  the  body 
of  the  preceding  article. 

( T.  P.  Tcale. ) 

FISTULA,  LACHRYMAL.  See  La- 

chrymal Organs,  Diseases  of. 

FISTULA,  RECTO-VAGINAL.  This 
very  rare  form  of  fistula  presented  itself 
within  a recent  period  to  that  very  ingenious 
and  eminent  surgeon,  Dr.  Mott  of  New  York. 
The  treatment  adopted  by  him  shows  a highly 
creditable  facility  of  availing  himself  of  a 
rational  resource,  and  will  be  best  elucidated 
by  narrating  the  case  as  it  is  recorded  in  the 
Gaz.  Med.  No.  18. 

“ Miss  R.,  aged  22,  after  having  travelled 
from  Philadelphia  to  New  York,  became 
affected  with  abscess  in  the  recto-vaginal 
region.  The  abscess  pointed  in  two  places  ; 
one  orifice  soon  healed  up,  but  the  other 


situated  in  the  vagina  became  fistulous.  Du- 
ring four  years,  injections,  caustics,  incisions, 
and  excisions — in  a word,  every  kind  of  treat- 
ment was  employed,  but  without  success.  In 
1839,  the  patient  consulted  Dr.  Mott.  At 
this  time  the  fistula  opened  into  the  right  side 
of  the  vagina,  about  six  lines  from  its  entrance. 
On  passing  a probe  into  the  fistula,  he  found 
that  it  led  upwards  to  the  cavity  of  the  rec- 
tum about  three  or  four  inches  above  the 
anus.  A quantity  of  air  and  fecal  matter  was 
occasionally  discharged  through  the  opening 
in  the  vagina. 

“ It  wras  easy  to  foresee,”  says  Dr.  Mott, 
“ that  the  disease  should  be  treated  on  the 
same  principles  as  fistula  in  ano  ; the  cases 
were  analogous,  the  only  difference  being, 
that  here  the  fistula  opened  into  the  vagina. 
However,  the  ordinary  treatment  of  fistula  in 
ano  could  not  be  strictly  applied  here,  for  by 
employing  the  seton,  or  dividing  the  soft  parts 
comprised  between  the  two  fistulous  openings, 
we  should  have  destroyed  a portion  of  the 
perineum,  established  a large  communication 
between  the  rectum  and  vagina,  and  thus 
aggravated  the  disease,  instead  of  curing  it. 

“ It,  therefore,  became  necessary  to  devise 
such  modifications  of  the  operation  for  com- 
mon fistula,  as  the  peculiar  nature  of  this  case 
demanded.  Having  introduced  for  several 
days  a large  pledget  of  lint  into  the  fistula,  for 
the  purpose  of  dilating  it,  and  of  bringing  it 
into  a straight  line,  I passed  a ligature  along 
the  fistulous  canal  (from  the  vagina)  into  the 
rectum,  and  brought  it  out  through  the  rec- 
tum ; it  was  left  in  this  state  for  a few  days  ; 
I then  passed  the  vaginal  end  of  the  ligature 
into  the  eye  of  a curved  probe,  and  directed 
it  upwards  through  the  fistulous  canal  for 
about  an  inch  and  a half.  The  point  of  the 
probe  was  now  turned  downwards,  and  made 
to  strike  the  perineum  beyond  the  sphincter 
ani ; I then  cut  down  on  the  probe,  and 
brought  out  the  end  of  the  ligature.  By  this 
means  the  ligature,  instead  of  communicating 
with  the  rectum  at  one  end,  and  the  vagina  at 
the  other,  merely  embraced  (as  in  cases  of 
common  fistula  in  ano)  the  inferior  portion  of 
the  external  wall  of  the  rectum,  and  the  soft 
parts  between  this  latter  and  the  point  of 
incision.  Nothing  now  remained  to  be  done, 
except  to  tighten  the  ligature  gradually,  in 
order  to  destroy  the  soft  parts  embraced  by 
it.  However,  before  this  was  completely 
accomplished,  the  vaginal  orifice  had  closed 
up,  and  I continued  to  draw  the  ligature 
tighter  every  day  until  the  parts  embraced  by 
it  were  reduced  to  a mere  cord,  which  I cut 
across  with  the  scissors.  In  a few  days  after- 
wards the  artificial  opening  healed  up,  and  the 
patient  was  perfectly  cured  of  her  disease.” 

Lacerations  of  the  recto-vaginal  wall  some- 
times take  place,  and  remain  fistulous.  In  a 
case  of  this  kind  treated  by  Saucerotte,  the 
suture  was  employed,  and  the  reunion  of  the 
ed"es  of  the  opening  w'as  supposed  to  be  com- 
plete, when  after  a few-  days  it  gave  way, 
while  the  patient  was  having  an  evacuation  of 
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the  bowels.  He  next  divided  the  perineum,  so 
as  to  lay  the  vagina  completely  open  to  the 
anus  ; the  edges  were  then  united  b}'  suture 
from  the  bottom,  and  a perfect  cure  was  thus 
cbtained. 

The  surgeon  will  find  under  the  section  of 
this  article  on  Vesico-Vaginal  Fistula,  the  de- 
tails of  other  methods  which  may  be  applica- 
ble in  the  treatment  of  this  form  of  fistula. 

FISTULA,  RECTO-VESICAL,  may 
arise  from  the  rectum  being  wounded  in  the 
operation  of  lithotomy — from  gangrene  in- 
volving the  bladder  and  rectum — from  the  pro- 
gress of  ulceration  in  cancer  of  the  rectum  or 
bladder,  or  from  the  action  of  any  mechanical 
cause,  such  as  a calculus,  or  end  of  a bougie, 
whereby  ulceration  and  perforation  of  the 
recto-vesical  wall  is  produced. 

The  inconvenience  and  danger  of  the  sym- 
ptoms arising  from  this  affection,  abstractedly 
from  the  cause  in  which  it  originates,  depend 
greatly  on  the  extent  of  the  anormal  communi- 
cation. When  this  is  large,  the  contents  of  these 
organs,  instead  of  proceeding  by  their  natural 
routes,  pass  freely  into  each  other,  and  give 
rise  in  each  to  such  irritation  as  results  from 
the  contact  with  excrementitial  matter  for 
which  they  are  not  by  nature  fitted.  The 
urine  flowing  into  the  rectum  is  the  cause  of 
frequent  calls  to  evacuate  the  bowels,  and 
ultimately  of  diarrhoea  ; the  feces  finding  their 
way  into  the  bladder  provoke  by  their  pre- 
sence a distressing  frequency  of  micturition  ; 
while  not  only  the  diluted  feces  and  intesti- 
nal gases,  but  even  its  harder  elements  are 
now  and  then  voided  by  the  urethra.  Small 
pieces  of  bone  have  been  known  to  be  thus 
passed  through  this  channel.  Under  such  an 
accumulation  of  misery  life  itself  is  a burden, 
and  seldom  lasts  long  if  the  disorder  cannot 
be  remedied.  But,  on  the  other  hand,  when 
the  channel  of  communication  is  narrow,  pro- 
longed between  the  parietes  of  the  rectum 
and  bladder,  and  enters  obliquely  on  either 
side,  the  inconvenience  it  gives  rise  to  may  be 
very  trifling,  amounting  perhaps  to  no  more 
than  the  passing  of  a few  drops  of  urine  when 
the  bladder  is  distended  or  contracting.  In 
such  a case  the  evidence  of  the  existence  of  a 
communication  between  the  bladder  and  rec- 
tum rests  on  the  discharge  of  urine  from  the 
rectal  orifice.  It  may  also  be  ascertained  by 
the  contact  of  a probe  passed  through  the  fis- 
tulous track,  with  a metallic  catheter  passed 
into  the  bladder.  But  this  proof  may  fail  us 
from  the  tortuosity  of  the  fistulous  track. 

In  the  treatment,  regard  must  be  had  to  the 
causes  in  which  the  fistula  originated  : when 
arising  from  cancerous  ulceration  any  opera- 
tive proceeding  would  be  worse  than  useless. 
Exploration  should  be  made  with  a speculum  ; 
the  best  is  that  which  is  open  only  on  one  side 
to  the  extent  of  one  fourth  of  its  circum- 
ference. When  this  instrument  is  introduced 
into  the  rectum,  the  opening  turned  towards 
the  bladder  allows  the  surgeon  to  see,  or  feel 
with  his  finger  for  the  orifice  of  the  fistula. 


When  this  is  recognised,  either  by  the  flowing 
out  of  the  urine,  or  by  the  hardness  or  eleva- 
tion that  surrounds  it,  a curved  probe  will  help 
to  show  the  course  by  which  it  communicates 
with  the  bladder.  When  the  aperture  is  from 
loss  of  substance,  or  an  extensive  wound,  it  is 
often  sufficiently  large  and  direct  to  allow  of 
the  surgeon’s  passing  his  finger  at  once  into 
the  bladder. 

In  these  cases,  however,  when  the  consti- 
tution is  healthy,  and  care  is  taken  by  the 
introduction  of  a catheter  three  or  four  times 
a-day  to  prevent  as  much  as  possible  the 
urine  from  passing  by  the  rectum,  the  entire 
cicatrization  of  the  wound  will  be  often 
effected  without  any  great  delay,  or  its  dimen- 
sions will  be  so  greatly  reduced  that  no  more 
than  a few  drops  of  urine  will  escape  by  it. 
Instances  of  this  occur  where  the  rectum  is 
wounded  in  the  operation  of  lithotomy,  and  in 
which  the  wound  of  the  intestine  often  heals 
with  as  much  rapidity  as  the  rest. 

So  fortunate  a result  undoubtedly  depends 
much  upon  the  general  good  condition  of  the 
patient,  as  nothing  so  effectually  retards  or 
prevents  the  cicatrization  of  the  wound  as  a 
wast  ing  and  falling  off  of  the  pi  limpness  of  the 
surrounding  parts.  The  emaciation  of  the 
patient  is,  in  fact,  in  some  cases  a serious 
obstacle  to  the  reunion  of  the  parts. 

In  the  frequent  exercise  of  their  functions, 
the  motions  of  both  the  organs  involved  con- 
stitutes another  obstacle  to  union.  The  free- 
dom, however,  with  which  modern  surgeons 
now  divide  the  sphincter  of  the  anus,  and 
the  judicious  use  of  the  catheter;  will  obviate 
the  inconvenience  to  a great  extent ; and 
although  experience  has  not  yet  pronounced 
in  favour  of  the  complete  division  of  the 
sphincter  in  such  eases,  it  is  not  unreasonable 
to  anticipate  good  effects  from  the  adoption 
of  the  practice.  The  edges  of  the  fistulous 
opening  should  at  the  same  time  be  caute- 
rized with  the  nitrate  of  silver,  either  in  a 
solid  or  liquid  state,  as  may  best  suit  the  case, 
care  being  taken  to  prevent  the  extension  of 
its  action  to  neighbouring  parts,  either  by  the 
use  of  oil  smeared  on  the  cauterized  parts,  or 
by  the  injection  of  cold  water  upon  them  prior 
to  the  removal  of  the  speculum. 

Cauterization,  so  often  attended  with  good 
results,  when  employed  alone,  would  in  all 
probability  be  more  likely  to  succeed  com- 
pletely when  the  sphincter  is  previously 
divided.  If  there  should  be  a disinclination 
to  the  practice,  proper  measures  should  not  be 
neglected  for  keeping  the  rectum  and  colon 
free  from  an  accumulation  of  fecal  matter  ; 
and  for  this  purpose  a mild  regimen,  with  the 
occasional  use  of  gentle  laxatives,  and  the 
daily  use  of  mild  enemas,  will  be  absolutely 
indispensable.  The  other  circumstances  that 
promote  the  general  health,  wholesome  air, 
food,  and  repose,  are  also  essential  to  success. 

FISTULAS,  SALIVARY,  occur  in  the 
situation  of  the  parotid  gland,  in  the  course 
of  its  excretory  duet,  or  the  ducts  of  the  other 
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salivary  glands.  They  are  generally  caused 
by  wounds,  ulcers,  or  abscesses,  in  which  these 
ducts,  or  their  radicles,  are  involved.  In 
some  rare  instances,  they  have  been  known 
to  originate  in  the  development  of  a calcu- 
lus in  some  part  of  the  excretory  passage.  A 
salivary  fistula  is  readily  recognized  by  the 
issue  from  its  orifice,  particularly  during  mas- 
tication, or  the  act  of  speaking,  of  a viscid, 
transparent  fluid,  the  saliva.  The  orifice  is 
generally  small,  and  sunk ; sometimes  its 
edges  are  callous.  Under  ordinary  circum- 
stances the  affection  is  rather  a source  of  in- 
convenience than  of  danger  ; but  when  the 
quantity  of  saliva  is  very  great,  the  appetite 
and  digestion  are  much  impaired,  and  wasting 
of  the  body  follows.  The  facility  and  success 
of  the  treatment  depends  much  on  w hether 
the  orifice  is  of  recent  or  ancient  formation  : 
whether  the  skin  is  sound  or  callous  : whether 
the  natural  canal  beyond  the  orifice  of  the 
fistula  still  exists,  or  not ; or  whether  it  is 
situated  anterior  or  posterior  to  the  masseter 
muscle.  The  treatment  itself  varies  accord- 
ing as  the  fistula  arises  from  the  body  of  the 
gland,  or  from  the  excretory  duct.  For  the 
present  we  shall  confine  ourselves  to  the  fis- 
tula of  the  parotid  gland,  and  Steno’s  duct, 
reserving  our  observations  on  fistulae  of  the 
other  salivary  glands  for  the  article  Ranula. 

When  the  fistula  interests  Steno’s  duct, 
the  indications  of  cure  are, — the  re-establish- 
ment of  the  course  of  the  saliva,  either  by  the 
dilatation  of  the  obstructed  passage,  or  by  the 
formation  of  a new  one,  if  it  should  be  already 
obliterated,  and  the  cicatrization  of  the  orifice 
of  the  fistula.  Various  means  have  been  em- 
ployed for  this  purpose,  such  as  silken  cord, 
gut,  lead  wire,  &c.  to  effect  the  dilatation, 
and  caustic  or  suture  to  heal  the  fistulous 
opening. 

When  the  fistula  is  of  recent  date,  the  re- 
sult of  a wound,  and  the  rest  of  the  canal  is  in 
its  natural  state,  cauterization  by  means  of  the 
nitrate  of  silver  will  often  be  sufficient  to 
effect  a cure.  The  eschar  should  be  suffi- 
ciently large  and  firm  to  prevent  the  flow  of  the 
saliva,  and  should  be  protected  by  compresses 
of  lint,  and  a bandage.  In  about  twelve  or 
fifteen  days  the  cicatrization  will  be  complete, 
during  which  time  the  patient  should  abstain 
from  solid  food,  and  speak  little.  If  the  fistu- 
lous opening  has  been  established  by  a wound 
recently  inflicted,  and  where  there  is  no  alte- 
ration of  the  skin,  it  will  be  better  to  have 
recourse  to  the  twisted  suture  at  once.  One 
needle  will  be  quite  sufficient,  and  it  should  be 
placed  in  a vertical  direction,  if  possible. 

The  cure  has  sometimes  been  attempted  bjr 
making  compression  on  Steno’s  duct,  between 
the  gland  and  the  fistulous  aperture.  This  is 
a painful,  and  at  the  same  time  an  unsurgical 
proceeding,  as  the  inflammation  it  produces, 
and  the  abolition  of  the  function  of  the  gland, 
is  a heavy  penalty  for  the  cure. 

The  natural  canal  between  the  fistulous  and 
the  buccal  opening,  in  old  cases,  is  often  nar- 
rowed to  such  a degree,  that  it  is  only  pos- 


sible to  pass  a very  delicate  probe.  Under 
such  circumstances,  dilatation  must  be  had 
recourse  to,  before  any  attempt  is  made  to 
close  the  anormal  orifice.  For  this  purpose 
Anel’s  stilet,  armed  with  a silk  cord,  should 
be  passed  through  the  duct,  and  brought  out 
at  the  opening  in  the  cheek.  This  is  done  by 
turning  the  inside  of  the  cheek  out,  when  the 
buccal  orifice  is  easily  discerned.  The  silk 
cord  is  then  drawn  into  the  duct,  and  its  ends 
secured  in  a knot  on  the  cheek.  The  number 
of  the  silk  cords  drawn  through  the  duct  is 
gradually  increased  until  the  passage  recovers 
its  natural  calibre.  The  meche  should  then 
be  cut  on  a level  with  the  fistulous  aperture, 
and  drawn  a little  way  within  it,  where  it 
should  be  allowed  to  remain  until  the  cica- 
trization is  effected,  either  spontaneously  or 
otherwise. 

Fig.  265. 


When,  however,  the  natural  passage  is 
wholly  obliterated,  the  cure  of  the  external 
fistula  can  only  be  effected  through  the  esta- 
blishment of  an  internal  one.  For  this  pur- 
pose various  methods  were  formerly  in  use, 
such  as  perforation  with  a red  hot  wire,  or 
with  a thin  blade,  for  the  purpose  of  intro- 
ducing a canula,  on  the  same  plan  as  a similar 
instrument  is  used  in  the  operation  for  fistula 
lachrymalis.  Monro  preferred  the  simpler 
plan  of  making  the  new  passage  with  a shoe- 
maker’s awl,  of  a proper  size.  At  the  present 
day  this  plan  has  yielded  to  another,  which 
attests  the  progress  of  improvement  in  the 
manufacture  of  surgical  instruments.  The 
awl  has  been  replaced  by  a delicate  canula- 
trocar.  The  perforation  is  made  as  nearly 
as  possible  in  the  direction  of  the  natural 
duct,  that  is  obliquely  forwards  and  inwards. 
A piece  of  cork,  or  the  finger,  should  be 
placed  inside  the  cheek,  so  as  to  guard  the 
tongue  from  being  wounded.  The  trocar  is 
withdrawn,  and  the  silk  cord  or  gut  is  passed 
through  the  canula  into  the  mouth.  In  Du- 
phenix’s  process,  of  which  this  is  a modifica- 
tion, the  canula  was  shaped  like  the  mouth- 
piece of  a lute,  so  that  when  drawn  sufficiently 
within  the  fistulous  orifice,  it  might  rest  the 
more  comrnodiously  in  the  flesh  of  the  cheek. 


FISTULA,  SALIVARY. 


22  4 


Duphenix  did  not  wait  for  the  final  establish- 
ment of  the  new  passage,  but  paring  the  cal- 
lous edges,  he  employed  the  twisted  suture  at 
once  to  close  the  external  orifice,  and  the 
canula,  left  to  itself,  came  away  spontaneously 
on  the  sixteenth  day. 

Fig.  266. 


The  cord  about  tobe  placed  for  the  purpose  of  establish- 
ing a new  passaye. 

The  canula  is  now  used  only  for  the  pur- 
pose of  conducting  the  silk-cord,  gut,  or  lead 
wire,  into  the  mouth.  If  either  of  the  latter 
be  employed,  the  outer  end  is  tied  with  a fine 
silk  thread,  which  is  secured  round  the  ear, 
or  tied  in  a small  pledget.  The  cord  is  then 
drawn  into  the  orifice  of  the  fistula,' until  it 
reaches  the  depth  at  which  it  is  to  be  allowed 
to  remain.  The  silk  thread,  secured  outside, 
will  prevent  its  being  drawn  into  the  mouth. 
The  buccal  end  of  the  cord  is  secured  in  a 
knot,  or  small  piece  of  lint,  or  if  it  be  of  lead, 
it  is  turned  down  on  the  lining  membrane. 
When  the  course  of  the  saliva  is  fully  esta- 
blished, and  the  new  track  is  organized,  the 
fistulous  orifice  is  closed  in  the  manner  already 
described,  and  the  silk  cord,  or  seton,  is  re- 
moved by  drawing  on  its  buccal  extremity. 

Fig.  267. 


The  cord  placed  on  Deguise's  plan. 

M.  Atti  employs  a lead  wire,  secured  ex- 
ternally in  the  same  way,  by  means  of  a fine 
silk  thread  ; the  end  of  the  lead  wire  project- 
ing into  the  mouth  is  divided  longitudinally 


into  three  equal  threads,  which  are  turned 
down  upon  the  mucous  membrane  ; and  in 
this  manner  the  wire  is  kept  in  its  place. 
When  the  new  passage  is  sufficiently  esta- 
blished, the  external  silk  thread  is  cut,  and 
the  fistula  is  healed  over  the  lead  wire,  which 
lies  deep  in  the  flesh  of  the  cheek,  by  caute- 
rization with  the  nitrate  of  silver,  and  the 
suture. 

In  all  these  modes,  no  attempt  is  made  to 
heal  the  fistulous  orifice,  until  the  new  passage 
is  established.  In  the  method  which  we  are 
now  about  to  describe,  this  follows  imme- 
diately the  insertion  of  the  substance  by  the 
agency  of  which  the  new  route  is  to  be  esta- 
blished. In  this  method,  first  proposed  by 
M.  Deguise  of  Paris,  the  new  passage  is  made 
double,  or  with  two  limbs,  which,  with  the 
fistulous  track,  gives  to  it  the  shape  of  the 
letter  Y.  The  operation  is  thus  performed  : — 
A small  trocar  is  passed  backwards  towards 
the  edge  of  the  masseter  muscle,  which  must 
not  be  wounded,  and  as  much  as  possible 
through  the  duct  itself ; its  point  should  be 
made  to  penetrate  into  the  mouth  between 
the  surgeon’s  two  fingers  placed  there  to  re- 
ceive it.  The  cord  is  then  introduced 
through  the  canula  of  the  trocar  into  the 
mouth,  and  the  canula  is  withdrawn.  The 
trocar  is  again  introduced  into  the  fistula  ; and 
taking  the  direction  of  the  obliterated  passage, 
is  passed  forwards  and  inwards.  The  other 
end  of  the  cord  is  then  passed  through  the 
canula.  If  a lead  wire  be  employed,  it  may 
be  drawn  through  the  perforations  made  by 
the  trocar,  by  means  of  a silk  ligature,  or 
waxed  thread,  previously  passed  through  the 
canula.  The  ends  of  the  lead  wire  are  then 
linked  together,  and  thus  remain  until  it  is 
thought  proper  to  remove  them,  or  until,  by 
acting  as  a ligature,  the  bridge  of  soft  parts  is 
entirely  divided.  It  will  not,  however,  be 
necessary  to  wait  for  this  ; for  as  soon  as  the 
fistula  is  healed,  there  is  no  good  reason  why 
the  cord,  or  seton,  should  not  be  removed 
without  further  delay.  The  external  fistula  is 
at  once  closed,  in  the  manner  already  de- 
scribed. In  this  country  a stout  silk  cord, 
waxed,  is  in  general  preferred.  M.  Vernhes 
has  proposed  a gold  thread,  and  what  is  per- 
haps of  more  importance,  a modification  in 
regard  to  the  direction  in  which  the  trocar  is 
to  be  passed,  and  by  which  the  wounding  of 
the  masseter  would  be  avoided.  He  recom- 
mends for  this  object  that  the  new  passages 
should  be  made  in  the  direction  upwards  and 
downwards.  Compression  of  Steno’s  duct,  or 
of  the  parotid  gland,  as  an  exclusive  method, 
and  for  the  sole  purpose  of  inducing  the 
atrophy  of  the  gland,  by  previously  inducing 
a state  of  inflammatory  engorgement,  is  now 
entirely  laid  aside. 

Fistula,  arising  from  the  radicles  of  the  paro- 
tid gland  itself,  may  be  successfully  treated 
either  by  cauterization  or  blister.  . When  the 
root  of  Steno’s  duct  is  the  seat  of  the  fistula, 
M.  Velpeau  has  advised  including  the  fistulous 
ends  of  the  duct  in  an  elliptical  incision,  and 
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thus  to  heal  the  disease  by  reducing  it  to  the 
condition  of  a recent  wound,  and  treating  it 
by  suture  in  the  same  manner  as  if  the  fistula 
interested  any  other  point  of  the  duct.  M. 
Malgaigne  recommends  a trial  of  covering  the 
fistulous  orifice  with  a thin  gold  plate,  secured 
by  pitch,  and  forcing  the  saliva  thus  to  take 
its  natural  course.  The  remedy  is  simple, 
and  deserves  a trial. 

P.S.  In  a case  of  salivary  fistula  of  Steno’s 
duct,  arising  from  abscess,  which  returned  after 
several  successive  attempts  to  cure  it  by  ope- 
ration, M.  Bonnafont  employed  successfully 
the  following  process  : Having  cut  down  upon 
and  isolated  the  ulcerated  extremity  of  the 
duct,  he  passed  a slender  cutting  blade  in  the 
direction  of the  obliterated  duct  into  the  mouth, 
in  order  to  make  a passage  for  a canula.  The 
canula  having  been  placed  in  the  channel  thus 
made  for  it,  he  then  passed  a ligature  through 
one  side  of  the  free  end  of  the  duct,  and  draw- 
ing it  into  the  canula,  secured  it  in  that  posi- 
tion by  fastening  the  ligature  to  the  buccal 
end  of  the  canula.  The  external  wound  was 
closed  at  once,  and  the  cure  was  complete  on 
the  fifteenth  day. 

It  will  not  be  found  an  easy  matter  to  dis- 
sect out  the  duct  from  the  bottom  of  an  ulcer  ; 
and,  when  done,  the  ligature  will  not  hold  it 
in  the  canula  beyond  three  or  four  days.  After 
the  ligature  comes  away,  M.  Bonnafont’s  pro- 
cess differs  in  no  respect  from  that  of  Deguise 
already  described. 

Bibuographv. — Monro , Med.  Essays  and  Observ. 
Edinb.  1756.  Petit , Duphenix,  Louis , Morand , and 
Maisonneuve,  in  Mem.  of  the  Acad.  ofSurgery.  Viborg, 
Vorschlag  zu  eine  verbess.  Behandlung  der  Speichel- 
fisteln,  in  der  Sammlung  der  Abhandlung  fur  Thier- 
arzte.  Copenhagen,  1797.  Desault , CEuvres  Chir. 
Siebold,  I)iss.  sistens  Historiam  Systematis  Salivalis. 
Jena,  1797.  Beclard , Archives  Gen.  de  Med.  1824. 
Schreger , Grundriss  der  Chir.  Operat.  Niirnberg, 
3825.  Atti,  Opuscoli  scientifici  di  Bologna;  b.  iii. 
Deguise,  Observ.  d’  une  Fistule  du  canal  de  la  glande 
parotide,  guerie  par  un  nouveau  precede.  Journ.  de 
Med.  vol.  xxi.  Beclard  and  Croserio , Archives 
Gen.  de  Med.  1824  et  1825.  Vernes,  Journ.  Gen.  de 
Med.  1828.  Bonnafont , Operation  de  Fistule  salivaire 
du  conduit  de  Stenon  par  un  nouveau  precede,  in  An- 
nales  de  Chirurgie  Frarujaise  et  etrangere,  1841. 

FISTULA,  BILIARY,  is  the  result  of  a 
solution  of  continuity,  either  in  the  gall  blad- 
der itself,  or  in  the  biliary  ducts.  It  occurs 
in  some  part  of  the  region  of  the  liver,  and 
always  in  such  case  indicates  an  adhesion 
between  the  parts  affected  and  the  peritoneum 
lining  the  neighbouring  abdominal  wall.  The 
fistulous  communications  that  may  be  esta- 
blished between  the  biliary  ducts  and  the  ali- 
mentary canal  are  beyond  the  reach  of  sur- 
gery. In  the  great  majority  of  cases  the  fis- 
tula originates  in  obstruction  of  the  gall  duct 
by  a biliary  calculus.  The  gall  bladder 
becomes  distended,  adheres  to  the  abdominal 
wall,  and  the  ulceration  advancing  to  the  skin, 
bile  and  pus  are  voided  through  the  external 
opening,  which  remains  fistulous.  This  open- 
ing may  appear  not  only  in  the  region  of  the 
liver,  but  at  other,  and  even  remote  points  of 
the  abdominal  walls. 

VOL.  II. 


If  the  obstruction  should  afterwards  cease, 
from  the  calculus  passing  through  the  gall 
duct  into  the  intestine,  the  fistula  may  heal 
spontaneously,  and  this  may  happen  also,  when 
a calculus  obstructing  the  fistulous  passage  is 
removed  by  the  surgeon.  When  the  fistulous 
track  takes  a tortuous  course  between  the 
walls  of  the  abdomen,  the  calculus  may  be 
arrested,  and  give  rise  to  the  formation  of  an 
abscess  ; in  such  a case  an  attempt  should  be 
made  for  its  removal,  by  opening  the  abscess. 
When  no  abscess  has  been  formed,  and  the 
situation  of  the  calculus  can  be  readily  ascer- 
tained by  cautious  sounding,  the  fistulous 
passage  should  be  dilated  slowly  by  means  of 
a tent.  When  the  dilatation  is  sufficient,  the 
calculus  should  be  seized  with  a pair  of  forceps, 
and  withdrawn.  If  others  remain  behind,  the 
tent  should  be  still  kept  in  the  orifice,  until 
they  also  are  removed.  The  fistula  will  then 
in  general  close,  by  means  of  gentle  compres- 
sion, or  cauterization. 

^ Bibliography.— Petit,  Pere  et  Fils , Mem.  de 
l’Acad.  de  Cliirurg.  t.  i.  ii.  Morand , in  idem,  t.  ix. 
Vogler,  Museum  der  Heilkunde,  bd  iv.  Blech,  Me- 
dicinische  Bemerkungen.  Berlin,  3774.  Richter , 
Anfangsgriinde  der  Wundarz.  Gottingen,  1801. 

FISTULA,  LARYNGEAL,  TRA- 
CHEAL, and  THORACIC.  Fistula  of  the 
larynx  or  trachea  may  follow  wounds  and  con- 
tusions, the  discharge  of  the  contents  of  an  abs- 
cess, or  arise  from  ulceration  depending  on 
syphilitic  or  tuberculous  disease.  The  pecu- 
liar character  of  these  fistulae  is,  that  they  are 
accompanied  with  the  discharge  of  air.  If  the 
quantity  thus  escaping  be  very  considerable, 
the  voice  may  be  seriously  affected,  and  even 
actual  aphonia  induced.  By  bending  the  head 
forwards,  and  so  temporarily  preventing  the 
escape  of  air,  the  patient  may  be  enabled  to 
speak.  Subcutaneous  emphysema  rarely  occurs 
in  these  cases,  though  (as  shown  in  the  article 
Emphysema)  so  common  an  attendant  upon 
acute  injuries  productive  of  solution  of  con- 
tinuity in  these  tubes.  Doubtless  this  depends 
upon  the  occurrence  of  adhesive  inflammation 
in  the  structure  immediately  surrounding  the 
opening. 

If  the  fistula  be  of  small  size,  cauterization 
of  its  borders  will  suffice  to  bring  about  its 
closure.  If  it  be  large,  attempts  at  inducing 
contraction  and  adhesion  of  the  edges,  con- 
ducted on  ordinary  principles,  generally  fail  ; 
and  under  these  circumstances  the  patient 
must  be  contented  with  the  alleviation  of  his 
infirmity,  which  is  afforded  by  a small  silver 
stopper  or  plate,  whereby  the  escape  of  air  is 
prevented,  and  the  power  of  speaking  ensured. 

There  is  a marked  difference,  however,  as 
M.  Velpeau  observes,  in  the  facility  with 
which  the  closure  of  laryngeal  and  tracheal 
wounds  is  obtained,  evidently  connected  with 
their  extent  and  position  in  those  canals. 
Wounds  of  the  trachea,  unless  the  tube  be 
completely  cut  across,  generally  cicatrize  with 
facility.  If  the  cricoid  and  thyroid  cartilages 
are  the  seat  of  injury,  union  is  commonly  also 
obtainable  ; but  the  case  is  very  different  if  the 
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thyro-hyoid  space  have  undergone  solution 
of  continuity.  For  this  the  learned  surgeon 
just  named  points  out  satisfactory  anatomical 
reasons. 

Plastic  surgery  has  been  applied  with  con- 
siderable success  by  M.  Velpeau  to  the  cure 
of  cases  in  which  the  promotion  of  adhesion 
of  the  borders  has  in  vain  been  attempted. 
His  method,  that  of  broncho-plasty,  consists 
essentially  in  the  construction  of  a fold  or 
plug  of  healthy  tissues,  which  blocks  up  the 
orifice  ; it  is  thus  described  by  himself. 
First,  The  subject  is  placed  on  his  back,  as  in 
the  operation  for  bronchotoiny,  while  the  sur- 
geon, standing  on  the  right  side,  dissects  out 
with  a straight  or  convex  bistoury,  in  front  of 
the  larynx,  and  below  the  ulcer,  a flap  of  inte- 
guments an  inch  broad,  and  two  long,  more  or 
less,  according  to  the  dimensions  of  the  open- 
ing. In  effecting  this  lie  cuts  the  flap  square 
interiorly, — gives  it  a little  more  width  supe- 
riorly than  inferiorly,  dissects  and  raises  it  from 
the  far  extremity  toward  the  root,  and  at  the 
same  time  turns  over  along  with  it  as  much 
cellular  tissue  as  possible,  without  denuding 
the  cartilage.  Secondly,  the  edges  of  the 
fistula  are  to  be  refreshed.  M.  Velpeau 
finds  that  the  best  way  of  doing  this  is  to 
introduce  the  point  of  the  bistoury  into  any 
point  of  the  circle  to  be  refreshed,  and  then 
to  carry  it  round  the  entire  circumference  be- 
fore intercepting  any  where  the  continuity  of 
the  pellicle  which  is  to  be  subsequently  re- 
moved. In  this  manner  a narrow  band  is 
excised,  which  is  successively,  and  without 
difficulty,  supported  by  the  forceps  at  its 
different  points,  in  proportion  as  the  instru- 
ment separates  it  from  before  to  behind. 
As  its  deep  stratum  is  not  detached  until 
the  end,  the  blood  escapes  outwards,  and  not 
into  the  larynx,  and  at  all  events,  if  a very 
small  quantity  do  enter  that  tube,  it  does  not 
excite  so  violent  coughing  as  would  arise  were 
not  the  precaution  described  taken,  and  it  ex- 
poses the  patient  to  no  risk  of  suffocation.  It 
is  advisable  to  cut  the  skin  in  such  a manner, 
that  the  wound  shall  present  the  form  of  a 
funnel,  with  its  narrow  end  behind.  Thirdly, 
the  patient  having  been  allowed  a few  mo- 
ments’ rest,  the  fixing  of  the  flap  is  to  be 
attended  to.  This  may  be  done  in  two  differ- 
ent ways — (a)  if  the  fistula  be  of  greater 
extent  transversely  than  vertically,  the  flap  is 
first  to  be  doubled,  care  being  taken  that  the 
point  shall  not  be  quite  so  high  as  the  root. 
In  this  state  it  is  to  be  turned  over  without 
being  twisted.  The  cellulo-fatty  surface  only 
being  free,  the  surgeon  places  the  heel  (talon), 
or  the  middle  part  into  the  fistula.  All  that 
then  remains  to  be  done  is  to  pass  from  the 
left  to  the  right  side  a long  needle,  which 
transfixes  the  lips  of  the  wound,  and  the  whole 
substance  of  the  body  filling  this  wound.  A 
few  turns  of  twisted  suture,  and  ordinary 
dressing  are  then  to  be  applied. — ( b ) When 
the  fistula  is  of  greatest  extent  in  its  vertical 
diameter,  or  when  it  affects  a circular  form, 
it  is  sufficient  to  roll  the  flap,  cut  in  the  man- 


ner described,  on  its  cutaneous  surface,  and 
parallel  to  its  long  diameter,  so  as  to  form  a 
cylinder  or  plug  of  it.  Turning  it  over  then, 
the  operator  plunges  its  free  extremity  into 
the  opening  to  a certain  depth,  fixes  it  as 
before,  and  endeavours  to  leave  no  space 
between  the  freshened  surfaces. 

Two  cases  are  given  in  which  this  broncho- 
plastic  operation  was  perfectly  successful ; and 
it  certainly  appears  more  likely  to  be  effec- 
tual in  bad  cases  than  any  other  that  has  been 
devised.  We  agree  with  its  author  in  his 
belief,  that  no  previously  concerted  plan  is 
sufficiently  similar  to  his  to  deprive  him  of  the 
merit  of  originality.  These  plans  are  described 
in  M.  Velpeau’s  Memoir1,  as  also  the  details 
of  his  cases  given. 

Thoracic. — Under  this  head  we  purpose 
giving  a rapid  sketch  of  the  chief  forms  of 
fistulous  communication,  of  which  one  termi- 
nation is  in  the  lungs  or  pleura.  These  are  : — 

Broncho-pulmonary. 

Bron  ch  o-pleu  ral. 

Broncho-cutaneous. 

Broncho-ji/euro-cutaneous. 

Pleuro-cutancous. 

Broncho-renal. 

Broncho-hepatic. 

Pleuro-hepatic. 

Broncho-intestinal. 

Broncho-pulmonary. — Communications  be- 
tween the  pulmonary  parenchyma  and  the 
bronchi  arise  in  consequence  of  abscess,  gan- 
grene, or  tuberculous  destruction  of  the  sub- 
stance of  the  lung.  The  process  whereby 
such  communications,  when  extensive,  are 
converted  into  fistulae,  has  been  followed 
with  greatest  precision  in  cases  of  cavities 
arising  from  the  softening  and  evacuation  of 
tubercle.  The  space  left  in  the  lung  by  these 
occurrences  becomes  invested  by  plastic  mat- 
ter, which  assumes  gradually  the  fibro-carti- 
laginous  character  in  the  stratum  next  the 
pulmonary  substance,  and  then  acquires  the 
qualities  of  mucous  tissue  on  its  free  surface. 
The  membrane  thus  formed  continues  to  be 
the  seat  of  mueo-purulent  secretion  for  a 
length  of  time,  but  may  eventually  cease  to 
produce  a superabundant  discharge  : under 
these  circumstances  the  original  tuberculous 
excavation  is  converted  into  an  innocuous 
fistula.  That  (in  opposition  to  what  is  recog- 
nized to  be  one  of  the  most  remarkable  pro- 
perties of  fistulae,  their  tendency  to  remain 
open)  the  broncho-pulmonary  fistula  origina- 
ting in  tuberculous  disease,  does  actually 
sometimes  undergo  a gradual  process  of  con- 
traction, whereby  its  sides,  insensibly  approx- 
imated to  each  other,  at  length  come  into  con- 
tact, coalesce,  and  form  a linear  cicatrix  in  the 
lung,  was  a doctrine  taught,  and  most  inge- 
niously supported,  by  Laennec.  His  ideas 
upon  the  subject  have  been  accepted  by 
writers  upon  pulmonary  pathology.  To  the 
works  of  this  class  of  authors  we  refer  the 
reader  for  further  information  on  the  subject. 

1 Gazette  Medicale  dc  Paris,  deuxieme  eerie,  t.  i. 
p.  313.  1833. 
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Surgical  proceedings  can  certainly  have  no 
sort  of  connection  with,  or  influence  upon,  the 
occurrence  of  cicatrization  of  the  broncho- 
pulmonary fistula. 

Broncho-pleural. — The  occurrence  of  com- 
munication by  ulceration  of  the  pulmonary 
pleura  between  the  interior  of  a bronchus 
and  the  pleural  cavity  is  far  from  a very  un- 
common occurrence  in  the  course  of  phthisis. 
In  the  majority  of  cases  such  openings  do  not 
become  fistulae  properly  so  called,  because 
death  being  the  rapid  result  of  the  escape  of 
tubercle  and  pus  into  the  pleura,  no  time  is 
left  for  them  to  acquire  the  characters  of  that 
species  of  lesion.  In  some  rare  instances, 
however,  the  patient  rallies  from  the  first 
shock  of  the  communication,  and  even  lives 
for  a considerable  period  after  it.  In  such 
instances  the  physical  signs  of  hydro-pneumo- 
thorax  and  fistula  are  discoverable.  The 
subject  may  acquire  a considerable  share  of 
health,  and  suffer  annoyance  simply  from  the 
splashing  of  fluid  in  his  chest.  (See  Empyema.) 

Broncho-cutaneous. — In  this  case,  when  a 
direct  communication  exists  between  the 
substance  of  the  lung  and  the  external  surface, 
without  connection  with  the  pleura,  air 
escapes  directly  from  the  interior  of  the 
bronchi  outwards,  without  first  passing  into 
the  pleural  cavity.  This  is  the  consequence 
of  adhesions  surrounding  the  site  of  the  per- 
forations of  the  skin  and  lung. 

Broncho-pleuro-cutaneous. — Here  the  adhe- 
sions either  do  not  exist  in  the  neighbourhood 
of  the  communication,  or  they  are  not  suffi- 
ciently air-tight — if  the  expression  be  allow- 
able— to  prevent  the  effusion  of  air  through 
their  interstices.  Here  there  will  be  pneumo- 
thorax, while  none  will  exist  in  the  last 
described  case.  Both  species  of  lesion  are 
beyond  the  reach  of  surgical  aid. 

Pleuro-cutaneous. — Wounds  of  the  thorax, 
affecting  the  costal  pleura,  but  unattended 
with  injury  of  the  lung,  have  been  known  to 
become  fistulous.  The  site  of  the  wound  is, 
however,  cut  off  from  the  great  cavity  of  the 
pleura  by  adhesions,  so  that  a small  sac  is,  as 
it  were,  contained  within  the  larger.  A par- 
tial pneumothorax  is  constantly  kept  up  here, 
increasing  and  diminishing  with  each  inspira- 
tion and  expectoration.  The  ordinary  modes 
of  curing  fistulae,  by  renewing  the  borders, 
suture,  &c.  commonly  fail  here  ; and  in  such 
case,  the  palliation  of  the  morbid  state  may  be 
accomplished  by  means  of  a metallic  plate 
retained  in  situ  by  an  appropriate  bandage. 

Fistulae  succeeding  to  the  discharge,  either 
natural  or  artificial,  of  purulent  collection  in 
the  pleura — empyema — are  often  most  fortu- 
nate lesions  for  the  patient,  as  they  permit  the 
free  egress  of  fluid  from  the  chest,  so  long  as 
it  continues  to  be  formed.  When  pus  ceases 
to  appear,  these  orifices  sometimes  close 
spontaneously  ; in  other  cases  they  remain 
permanently  open,  giving  constant  passage  to 
atmospheric  air.  In  the  former  case,  to  at- 
tempt their  closure  would  be  to  act  in  oppo- 
sition to  the  dictates  of  common  sense,  as  well 
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as  of  surgical  science  ; in  the  latter,  it  is,  per- 
haps, wiser  to  leave  the  patient  with  his  infir- 
mity (various  contrivances  for  stopping  the 
hole  may  be  employed)  than  to  expose  him  to 
the  risks  of  an  operation.  It  cannot  be  cer- 
tain even  that  its  success  might  not  be  detri- 
mental. 

Broncho-renal. — Fistulous  communications 
between  the  kidney  and  the  lung  are  of  such 
extreme  rarity,  that  M.  Rayer  has  been  ena- 
bled to  furnish  but  four  examples  of  such 
lesion  in  his  elaborate  volumes  on  renal 
disease. 

Three  of  these  cases  occurred  on  the  left 
side  ; the  remaining  one,  on  the  right,  does 
not  appear  to  have  been  absolutely  proved 
to  be  an  example  of  the  lesion  in  ques- 
tion. All  four  terminated  fatally.  Of  one  of 
these  cases,  observed  by  M.  Rayer  himself, 
we  shall  enumerate  the  more  striking  particu- 
lars. 

A man,  aged  18,  submitted  in  1821  to  the 
operation  for  lithotomy,  and  had  twro  calculi 
extracted.  He  enjoyed  good  health  till  1832, 
when  he  was  seized  with  nephritic  pains  on 
the  left  side,  and  after  a month’s  treatment 
voided  spontaneously  a small  calculus  with  the 
urine  : he  was  thus  a second  time  freed  from 
his  sufferings.  In  May,  1839,  he  came  under 
the  notice  of  M.  Rayer,  having  long  laboured 
under  a return  of  the  pain  passing  from  the 
right  kidney  towards  the  bladder  : the  patient 
w as  evidently  much  enfeebled.  A stratum  of 
pus  of  some  thickness  appeared  at  the  bottom 
of  the  urine  a few  moments  after  its  emission. 
The  only  aberration  from  the  natural  state 
discovered  by  auscultation  wras  a slight  sub- 
crepitant  ronchus  at  the  base  of  the  left  lung 
posteriorly.  On  the  1st  of  June  the  patient 
complained  of  great  difficulty  of  breathing, 
was  much  agitated,  coughed  frequently,  and 
expectorated  a great  quantity  of  fetid  matter  ; 
similar  expectoration  occurred  on  the  follow- 
ing day,  when  a large  ronchus,  almost  re- 
sembling gurgling,  was  audible  at  the  inferior 
part  of  the  left  lung.  With  the  continuation 
of  the  purulent  expectoration,  the  deposit 
of  pus  in  the  urine  became  much  diminished 
in  quantity,  or  disappeared  altogether.  The 
abdomen  became  tympanitic  and  painful ; the 
stethoscope  discovered  distinct  gurgling  and 
cavernous  respiration  at  the  base  of  the  left  lung, 
while  elsewhere  the  respiration  was  perfectly 
natural.  The  union  ol  these  signs  led  M. 
Rayer  to  announce  a renal  abscess  with  the 
bronchi  through  the  diaphragm.  The  patient 
died  on  the  18th. 

P-  M.  Examination. — Before  the  parts  impli- 
cated in  the  disease  were  removed,  an  incision 
was  made  in  the  left  ureter,  and  it  was  shown, 
by  insufflation  through  a sound,  that  the  ureter 
communicated  with  the  lung.  The  inferior 
surface  of  the  diaphragm,  the  posterior  surface 
of  the  stomach,  the  spleen,  and  the  upper  part 
of  the  kidney,  were  united  by  strong  old 
adhesions.  All  these  parts  being  taken  out  of 
the  body,  the  ureter  was  found  to  be  dilated, 
thickened,  and  blackish,  on  the  internal  sur- 
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face.  The  pelvis,  likewise  dilated  and  pro- 
vided with  dense  resisting  walls,  was  filled 
with  a calculus,  rough  and  uneven  on  the  sur- 
face, and  sending  prolongations  into  the  cali- 
ces.  The  mammillae  and  the  cortical  sub- 
stance were  almost  totally  removed  by  atro- 
phy, in  such  a manner  that  the  fibrous  invest- 
ment, which  formed  a tolerably  thick  shell,  was 
in  contact  with  the  pus,  and  the  prolongations 
of  the  calculus.  The  remnants  of  real  sub- 
stance still  visible  in  the  midst  of  all  this  dis- 
organization, and  the  membrane  of  the  pelvis, 
presented  the  slate-coloured  hue  of  chronic 
inflammation.  At  the  apex  of  the  kidney, 
and  at  the  extremity  of  a dilated  calyx, 
appeared  a small  perforation,  with  smooth  and 
rounded  corners,  six  millimeters  in  diameter  ; 
this  formed  a communication  between  the 
interior  of  the  calices  and  pelvis,  and  a small 
excavation  under  the  diaphragm,  which  in 
turn  communicated  with  the  lung  through  a 
perforation  in  the  diaphragm  six  or  eight 
millimeters  wide.  A child’s  sound  could  be 
passed  from  the  pelvis  into  the  bronchus, 
opening  into  an  excavation  in  the  lung.  The 
pulmonary  tissue  of  the  low’er  lobe  was  indu- 
rated and  infiltrated  with  sanguineous  serosity 
to  a considerable  extent  around  the  fistulous 
canal  ; the  middle  and  upper  lobes  were  also 
somewhat  infiltrated  with  serosity,  but  they 
crepitated  in  several  places,  and  contained 
only  a few  tuberculous  nodules  still  unsoft- 
ened. The  adhesions  prevented  the  smallest 
effusion  into  the  pleura  or  peritoneum. 

All  the  urine  excreted  by  the  patient  was 
furnished  by  the  right  kidney,  the  pus  by  the 
left  only.  Thus  was  explained  the  only  puz- 
zling circumstance  connected  with  the  history 
of  the  case  during  life,  and  tending  to  throw 
doubt  upon  the  correctness  of  the  diagnosis 
ventured  upon,  namely,  the  absence  of  cry- 
stals, of  lithic  acid,  or  other  microscopical 
evidences  of  the  presence  of  urine  in  the 
matters  expectorated. 

Broncho-hepatic. — Abscesses  of  the  liver, 
especially  of  its  upper  part,  sometimes  make 
their  way  through  the  diaphragm  and  pleural 
adhesions  into  the  lung,  and  are  evacuated  by 
the  bronchi.  Numerous  cases  of  this  kind 
are  to  be  found  in  the  periodicals,  and  in 
works  devoted  to  the  pathology  of  the  liver. 
A much  more  rare  issue  of  the  disease,  but 
one  which  has  been  actually  observed,  is  the 
passage  of  the  pus  obliquely  through  the 
lower  part  of  the  lung  to  the  surface  of  the 
thorax,  when  at  a spot  more  or  less  near  to 
the  liver  it  accumulates  and  forms  a subcu- 
taneous abscess. 

Pleuro-hepalic. — The  ordinary  means  em- 
ployed by  nature  to  prevent  the  effusion  of 
pus  from  the  liver  into  the  cavity  of  the 
pleura — namely,  the  formation  of  abundant 
pseudo-membranous  matter— are  sometimes 
neglected,  and  the  morbid  fluid,  instead  of 
being  conducted  across  that  cavity,  escapes 
into  it.  A manifest  case  of  this  kind  is  related 
by  Morgagni,  in  his  34th  Epistle,  art.  4.  The 
abscess  of  the  liver  occupied  a third  of  the 


organ,  and  the  contents  of  it  “ had  burst  after 
perforation  of  the  diaphragm  into  the  right 
cavity  of  the  thorax,  which  was  quite  full  of 
sanious  pus.  The  lung  was  sound.” 

Broncho-intestinal. — Dr.  Stokes  found  the 
following  remarkable  lesions  in  a man  who 
had  for  some  time  laboured  under  the  sym- 
ptoms of  empyema.  “ A gangrenous  cavity 
existed  in  the  upper  portion  of  the  right 
lung,  communicating  with  the  bronchial  tubes 
and  pleura  ; this  sac,  the  upper  part  of  which 
contained  air,  was  about  half  filled  with  a 
yellowish  and  fetid  liquid,  in  which  were 
found  the  debris  of  numerous  hydatids. 
A large  opening  passed  through  the  dia- 
phragm into  the  substance  of  the  liver,  and 
from  this  cavity  another  fistula  proceeded  to 
the  ascending  colon ; so  that  a false  passage 
tvas  formed  from  the  bronchial  tubes  to  the 
colon  and  rectum.”  A singular  symptom, 
from  which  the  patient  had  suffered  during 
life,  was  thus  accounted  for  ; it  appears  that 
“ on  sitting  up,  the  patient  was  immediately 
attacked  with  a tendency  to  diarrhoea,  and 
discharged  a sero-purulent  fluid  in  consider- 
able quantity  per  anum  ; on  lying  down  the 
discharge  always  ceased 

FISTULA,  URINARY2.  Under  this 
term  is  comprehended  every  anormal  track, 
opening,  or  sinus,  occurring  in  any  point  of 
the  urinary  passages,  communicating  externally 
with  the  skin,  or,  internally,  with  important 
organs,  such  as  the  rectum  or  vagina.  The 
general  term  is  again  individualized,  according 
to  the  situation  of  the  orifice ; and  thus  we 
have  the  terms,  lumbar,  or  renal — perineal — 
urethral — urethro-rectal  — urethro-vaginal — ve- 
sico-vaginal- — and  vesico-rcclal , all  of  which  are 
relative  to  the  point  of  solution  of  continuity 
in  the  urinary  passages,  or  to  the  situation  of 
the  external  orifice  of  the  fistula,  or  to  anormal 
communication  with  internal  organs.  The 
number  of  these  terms  might  even  be  still 
further  increased,  as  the  situation  of  the  ex- 
ternal orifice  varies  greatly,  being  sometimes 
placed  in  the  thigh,  buttocks,  walls  of  the 
abdomen,  chest,  &c. 

Lumbar,  or  Benal  Fistula. — Many  cases  of 
this  kind  are  recorded  in  authors.  Chopart 
mentions  several,  in  which  calculi  formed  in 
the  kidneys,  and  making  their  way  towards 
the  surface  by  ulceration,  had  caused  the  for- 
mation of  a fistula.  In  most  of  these  cases  a 
spontaneous  cure  took  place  upon  the  expul- 
sion or  extraction  of  the  foreign  body.  If 
the  fistula  should  persist,  our  interference 
should  not  proceed  beyond  attention  to  clean- 
liness. In  the  case  of  small  calculi  being 
retained  within  the  wound,  it  will  be  proper 
to  favour  their  exit,  by  keeping  the  orifice 
dilated.  A kidney,  which  remains  perma- 
nently the  seat  of  this  affection,  gradually 
wastes,  and  is  finally  reduced  to  the  condition 

1 On  Diseases  of  the  Chest,  p.  3Go. 

2 Sections  of  this  subject  have  been  already  treated 
of  in  a preceding  part  of  this  article. 
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of  a membranous  bag,  containing  merely  a 
little  urine  and  pus. 

When  a calculus  has  been  arrested  in  the 
ureter,  the  latter,  becoming  distended  by 
the  secretion  of  the  kidney,  has  been  known 
to  adhere  to,  and  form  a communication  with 
the  cavity  ol  the  colon,  through  which  both 
the  calculus  and  the  urine  have  found  a safe 
escape.  In  such  a case,  as  long  as  the  open- 
ing remains,  the  urine  will  be  voided  in  part 
by  the  anus,  and  our  art  has  no  remedy  for 
this  inconvenience.  The  fistulous  tracks  from 
the  ureters  may  also  open  in  the  lumbar  or 
inguinal  regions. 

The  solutions  of  continuity  in  the  urinary 
passages,  which  ultimately  terminate  in  fistulae, 
may  be  produced  by  accidental  or  surgical 
wounds,  or  by  pressure,  or  the  retention  of 
the  urine  itself  from  obstruction  of  its  natural 
channel  of  exit,  giving  rise  to  the  inflamma- 
tion, ulceration,  and  rupture  of  the  neighbour- 
ingparts.  Sometimes,  too  they  result  from  ill- 
managed  attempts  to  pass  instruments.  When 
the  inflammation  of  gonorrhoea  runs  high, 
retention  of  urine  may  occur,  and  last  for 
several  days  ; and  thus  an  abscess  is  some- 
times formed,  external  to  the  urethra,  which, 
progressing  towards  the  surface  on  the  one 
side,  and  bursting  into  the  urethra  on  the 
other,  lays  the  foundation  of  a fistula. 

When  the  fistula  has  originated  in  a reten- 
tion of  the  urine,  the  anormal  passage  may  be 
formed  in  the  bladder  itself,  or  in  the  urethra. 
In  either  case,  the  mucous  lining  inflames 
from  the  distension  caused  by  the  urine,  and 
ulcerates  ; and  the  urine  thus  finding  a pas- 
sage, insinuates  itself  gradually,  or  forces  its 
way,  by  the  efforts  of  the  patient,  into  the 
surrounding  regions,  sometimes  to  such  an 
extent  as  to  fill  the  cellular  membrane  of  the 
pelvis,  perineum,  scrotum,  groin,  hypogas- 
trium,  buttocks,  thighs,  and  even  the  loins, 
and  to  produce  the  most  frightful  ravages. 
Wherever  the  urine  is  extravasated.it  excites 
inflammation,  abscesses  are  formed,  and  the 
cellular  tissue  is  extensively  destroyed  by 
sloughing.  Sometimes,  too,  the  integuments 
perish  with  the  cellular  tissue,  so  that  the  tes- 
ticles, corpora  cavernosa,  the  penis,  and  peri- 
neum, are  laid  bare  to  a considerable  extent. 
If  the  mischief  occurs  within  the  pelvis,  or  in 
an  external  situation,  in  aged  persons,  or  those 
of  shattered  habit,  the  powers  of  life  cannot  be 
upheld  for  any  time,  and  a fatal  termination 
may  be  looked  for  almost  with  certainty.  If 
the  struggle  be  prolonged,  and  wine,  bark, 
good  nourishment  and  care,  achieve  a tri- 
umph over  such  formidable  odds,  the  sloughs 
are  cast  off,  and  granulations  sprout  from  the 
walls  of  the  suppurating  cavities,  which  are 
thus  narrowed  into  sinuous  irregular  tracks, 
that  either  close  altogether,  or  remain  fistulous. 

When  the  extravasation  takes  place  gradu- 
ally, these  tracks  are  formed  according  as  the 
urine  insinuates  itself  through  the  cellular 
tissue,  in  its  course  towards  the  surface  : in  this 
case  extensive  suppuration  is  prevented,  and 
the  mischief  is  limited  to  the  line  in  which  the 


urine  runs,  its  passage  being  traceable  by  the 
engorgement  of  the  cellular  tissue,  which  to 
the  touch  resembles  a bulky  cord.  Some- 
times, too,  the  extravasation  has  the  form  of 
a tumour  in  the  perineum,  small  and  deep- 
seated  at  first,  but  gradually  enlarging  until 
it  reaches  the  skin,  when  it  fills  up  the 
whole  perineum.  While  the  tumour  remains 
of  small  size,  its  contents  may  be  forced  by 
gentle  pressure  back  into  the  urethra,  along 
which  they  may  be  pressed,  and  at  length 
voided,  in  part  pus,  and  partly  urine,  from 
its  orifice.  The  urinous  tumour  remains 
small  and  globular,  so  long  as  the  fibrous 
sheath  of  the  urethra  resists  the  progress 
of  the  ulceration,  a period  which  may  vary 
from  a few  days  to  a few  weeks ; but  this 
barrier  once  broken,  its  progress  is  rapid ; 
the  skin  assumes  a dusky  red  hue,  and  the 
fluctuation  of  fluid  is  discernible  in  the  tumour, 
which  should  be  at  once  freely  opened,  in 
order  to  prevent  the  extension  of  the  extrava- 
sation. 

In  some  instances  there  is  but  one  internal 
and  one  external  opening  ; in  others,  there  are 
several  internal,  and  but  one  external,  or  vice 
versa.  The  external  opening,  though  small,  is 
generally  hard  and  callous,  forming  an  ele- 
vated knot,  or  button,  which  the  French  term 
cul  de  pottle.  When  several  exist,  they  give 
to  the  perineum  an  irregular  surface,  studded 
with  ridges,  or  indurated  lumps.  The  tracks 
themselves  are  subject  to  obstruction;  and 
when  this  occurs,  fresh  inflammation  arises, 
an  abscess  is  formed,  and  another  fistulous 
opening  is  added  to  those  already  existing, 
from  which  an  offensive  urinous  ammoniac.al 
smell  exhales. 

The  anormal  channel,  which  may  have  been 
formed  at  first  by  the  obstruction  of  a calculus 
in  the  urethra,  is  liable  also,  at  a subsequent 
period,  to  be  obstructed  in  any  part  of  its 
course  by  calculous  matter  accumulated  there- 
in. The  author  of  this  article  has  had  an  oppor- 
tunity of  treating  several  cases  of  this  kind. 

It  must  not,  however,  be  taken  for  granted, 
that  urinous  infiltration  may  not  take  place 
without  any  impediment  existing  in  the  ure- 
thra, to  prevent  the  expulsion  of  the  urine. 
In  old  men,  or  in  persons  whose  constitutions 
have  been  deteriorated  by  excesses,  a mucous 
discharge  is  sometimes  observed  to  take  place 
from  the  urethra,  while  a small  tumour  forms 
slowly,  external  to  the  urethra,  and  bursts. 
Urine  then  finds  its  way  into  this  cavity,  and 
the  extravasation  proceeds  more  or  less  rapidly, 
as  the  ulceration  of  the  urethra  is  more  or 
less  extensive,  and  according  to  the  quantity 
of  urine  diverted  into  this  new  channel. 

Bougies  and  catheters,  when  left  for  a 
length  of  time  in  the  urethra,  may  also  prove 
the  exciting  cause  of  these  ulcerations. 

The  practitioner  should  be  careful  not  to 
confound  urinary  fistula  with  the  fistulous 
tracks  formed  in  the  vicinity  of  the  urinary- 
passages,  but  having  no  communication  with 
them.  These  tracks,  in  this  respect,  are  ana- 
logous to  the  incomplete  fistula  formed  near 
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the  margin  of  the  anus.  Indeed,  some  writers, 
from  the  circumstance  that  they  sometimes  do 
open  ultimately  upon  some  point  of  the  uri- 
nary passages,  have  described  them  as  incom- 
plete external  urinary  fistulas,  while  they  have 
described  also  the  urinary  tumour,  in  the  early 
stage  of  ulceration,  as  the  incomplete  internal. 
These  external  fistulas,  however,  have  no 
title  as  such  to  the  denomination  of  urinary  ; 
in  fact,  no  urine  ever  issues  at  their  orifices, 
and  they  depend,  not  on  ulceration  of  the 
urinary  passages,  but  on  the  formation  of  an 
abscess  from  other  causes,  such  as  disease  of 
the  bones  of  the  pelvis,  wounds,  the  presence 
of  foreign  bodies,  &c. 

Fistulae,  involving  the  bladder,  and  having 
an  opening  on  the  skin,  frequently  result  from 
the  operation  of  lithotomy  ; they,  however, 
also  occur  from  the  irritation  produced  by  the 
presence  of  calculi,  and  occasionally  from 
that  arising  from  sounds  worn  habitually. 

Mercier  has  observed  in  the  Hospital  for 
Old  Men,  patients  who  voided  their  urine 
with  difficulty,  and  in  whom  perforations  of 
the  bladder  took  place,  giving  rise  to  exten- 
sive extravasation,  and  fistula.  Most  of  these 
cases  had  a speedy  and  fatal  termination. 

When  the  internal  orifice  of  the  fistula  is 
connected  with  the  bladder,  there  is  a constant 
leaking  of  the  urine  by  the  external  orifice, 
unless  the  vesical  opening  be  small,  and  the 
track  outwards,  oblique,  and  sinuous.  In  the 
latter  case,  the  most,  or  the  whole  of  the 
urine,  especially  if  no  impediment  exist,  may 
pass  by  the  urethra  ; or  if  any  portion  of  it  be 
voided  by  the  fistula,  it  is  driven  into  this 
route  only  by  the  efforts  which  the  patient 
makes  for  its  expulsion.  Still  this  small  quan- 
tity keeps  up  the  permeability  of  the  track, 
and  at  the  same  time  indicates  the  nature  of 
the  case. 

When  the  internal  orifice  is  situated  in  the 
urethra,  the  emission  of  urine  from  the  exter- 
nal orifice  of  the  fistula  occurs  only  at  the  time 
the  patient  makes  water,  or  immediately  after- 
wards. But  whether  the  internal  orifice  be 
situated  in  the  bladder,  or  in  the  urethra,  the 
surgeon  must  not  always  expect  to  be  able  to 
determine  his  diagnosis  by  bringing  his  catheter, 
introduced  into  the  urethra,  into  contact  with 
his  probe  passed  into  the  fistulous  track  ; for 
in  numerous  instances  this  will  be  impossible, 
from  the  narrowness  and  obliquity  of  the  acci- 
dental passage. 

In  urinary  fistula  the  prognosis  depends 
much  on  the  general  health  of  the  patient,  his 
age,  the  extent  of  the  ravages  produced  by  the 
disease,  and  the  length  of  time  it  has  existed. 
In  aged  and  debilitated  subjects  it  is  ex- 
tremely doubtful,  not  to  say  unfavourable.  In 
some  cases,  the  removal  of  impediments  to 
the  free  flow  of  the  urine  will  be  sufficient  to 
effect  a cure  ; in  others,  where  the  natural 
channel  is  all  but  obliterated,  the  cure  is 
extremely  difficult,  and  even  sometimes  impos- 
sible ; and  this  may  be  the  case  also  where 
the  loss  of  substance  from  sloughing  has  been 
considerable. 


There  is  a highly  interesting  case,  recorded 
by  Dr.  Houston,  in  vol.  viii.  of  the  Dublin 
Journ.  of  Med.  Science,  which,  as  it  places  in 
a clear  and  practical  point  of  view  some  of  the 
resources  which  surgery  employs  in  cases  of 
difficult  and  complicated  urinary  fistula,  we 
transcribe  in  an  abbreviated  form. 

The  patient  was  afflicted  with  extensive 
urinary  fistulae,  the  consequence  of  sloughing 
from  fracture  of  the  bones  of  the  pelvis.  The 
fistulous  orifices  were  situated  in  the  back, 
thigh,  and  perineum.  But  little  of  the  urine 
found  its  way  through  the  urethra,  while  the 
accidental  openings,  being  insufficient  for  its 
exit,  were  only  kept  open  with  great  diffi- 
culty, and  were  subject  to  repeated  burstings. 
The  catheter  could  not  be  passed  into  the 
urethra  beyond  the  arch  of  the  pubis,  owing 
to  the  projection  of  the  callus  from  the  united 
fracture  of  the  rami  of  the  ischium  and  pubis, 
and  the  perineum  was  so  concealed  by  the 
ankylosed  thigh,  and  so  narrow,  distorted, 
and  shrivelled  up,  that  there  was  no  possi- 
bility of  cutting  down  upon  it  in  that  situation. 
Symptoms  of  hectic  set  in,  and  were  making 
such  rapid  progress,  that  it  became  urgent  to 
have  some  operation  performed.  Tapping, 
either  above  the  pubis,  or  by  the  rectum, 
were  objectionable,  as  affording  but  temporary 
relief.  In  exploring  the  lower  part  of  the 
urethra  by  the  rectum,  Dr.  Houston  discovered 
through  the  wall  of  the  gut,  what  seemed  to 
him  a cavity,  or  reservoir,  into  which  the 
urine  flowed  from  the  neck  of  the  bladder, 
and  from  which  it  subsequently  forced  its  way 
into  the  different  fistulous  tracks.  Acting  on 
this  view  of  the  case,  he  made  an  incision,  as 
in  lithotomy,  in  the  direction  of  this  cavity, 
which  he  reached  at  the  depth  of  his  finger. 
He  then  ascertained,  by  passing  a probe 
through  the  perineal  fistulous  opening,  and 
touching  his  finger  in  the  sac  with  it,  that  a 
communication  existed  between  them.  A 
gum  catheter  was  introduced  through  the 
wound,  and  fixed  to  the  inside  of  the  thigh,  so 
as  to  insure  a free  issue  for  the  urine.  After 
a few  days  it  ceased  to  pass  by  the  fistulous 
tracks,  and  it  began  to  be  voided  in  small 
quantity  by  the  urethra.  In  a short  time  after- 
wards the  catheter  could  be  passed  through 
the  wound  fairly  into  the  bladder. 

Dr.  Houston  now  proceeded  to  dilate  the 
urethra,  and  soon  brought  the  silver  catheter 
employed  for  the  purpose,  into  contact  with 
the  catheter  which  occupied  the  wound. 
“ Having  succeeded  thus  far,”  says  Dr.  H., 
“ and  practised  the  operation  for  a few  days, 
gradually  enlarging  the  catheter,  I substituted 
a long,  widely-grooved,  silver  director  for  the 
perineal  catheter ; and  on  the  groove  of  this 
instrument,  succeeded  in  conducting  the  silver 
catheter  the  entire  way  along  the  urethra  into 
the  bladder.”  A gum  elastic  catheter  was  next 
substituted  for  the  silver  one,  and  it  was  intro- 
duced, and  allowed  to  remain  in  the  passage 
an  hour  or  two  every  morning.  In  a few 
weeks  afterwards,  the  cure  was  complete. 

This  is  an  exceedingly  interesting  case,  and 
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is  not  only  highly  creditable  to  the  skill,  tact, 
and  perseverance  of  Dr.  Houston,  but  will 
prove  a valuable  example  to  other  surgeons 
under  circumstances  of  difficulty  and  discou- 
ragement 

In  another  case,  in  which  the  anormal 
communication  proceeded  from  the  urethra  to 
the  rectum,  and  in  which  all  other  treatment 
had  failed,  Sir  A.  Cooper,  having  passed  a 
staff  into  the  bladder,  and  introduced  his 
linger  into  the  rectum,  made  an  incision  on 
the  left  side  of  the  raphe,  as  in  lithotomy, 
sufficiently  deep  to  allow  of  his  feeling  the 
staff  through  the  bulb.  He  then  divided  the 
fistulous  passage  by  a transverse  incision 
between  the  prostate  and  rectum.  The 
wound  was  kept  open  by  means  of  a plug  of 
lint.  The  urine  wras  thus  diverted  into  this 
new  channel,  the  fistulous  track  soon  closed, 
and  the  wound  healing  also,  the  whole  of  the 
urine  was  voided  by  the  urethra. 

This  practice  of  making  an  incision  into  the 
lower  or  fixed  part  of  the  urethra,  has  recently 
received  a new  and  judicious  application  in 
the  hands  of  M.  Ricord  ; the  object  being 
in  both  cases  the  same,  namely,  to  divert,  for 
a time,  the  whole  of  the  urine  from  the  mor- 
bid into  this  artificial  channel.  M.  Ricord  had 
to  deal  with  an  opening  in  the  urethra, 
anterior  to  the  scrotum,  in  which  situation, 
from  the  deficiency,  thinness,  and  extreme 
mobility  of  the  soft  parts,  openings  are  often 
extremely  difficult  to  heal.  He  made  an  inci- 
sion into  the  membranous  part  of  the  urethra, 
and  kept  it  open  for  the  passage  of  the  whole 
of  the  urine,  until  the  opening  in  the  spongy 
part  of  the  urethra  was  entirely  closed  ; and 
he  then  healed  the  perineal  opening  without 
difficulty.  It  may  be  here  added,  that  fistulas 
in  this  part  of  the  urethra  are  cicatrized  with 
comparative  facility,  owing  to  the  abundance, 
and  vascularity,  and  fixedness  of  the  soft  parts. 
Various  methods  had  been  tried  in  vain  to 
heal  this  fistula  ; amongst  the  rest,  Dieffen- 
bach’s  plan  of  running  the  suture  round  the 
fistulous  opening,  after  the  fashion  of  a purse 
string. 

The  removal  of  the  cause  in  urinary  fistula 
is  the  chief  indication  ; and  as  urethral  fistula 
in  general  coexists  with  stricture,  the  first 
step  towards  cure  is  to  dilate  the  passage 
gradually,  until  its  natural  dimensions  are 
restored,  and  in  the  great  majority  of  instances 
this  treatment  will  be  sufficient.  When  the 
fistulous  track  still  remains,  it  persists  chiefly 
in  consequence  of  the  induration  of  the  cellu- 
lar tissue,  resulting  from  the  long-continued 
iriitation  of  which  it  has  been  the  seat,  or 
from  some  portion  of  the  urine  still  finding 
access  to  that  channel. 

In  such  a case  it  will  be  advisable  to  draw 
off  the  urine  three  or  four  times  a day,  by 
means  of  a moderate  sized  catheter  ; to  com- 
bat the  local  inflammation  by  means  of  leeches, 
local  warm  bathing,  poultices,  &c.,  and  to 
invigorate  the  patient  by  good  living  and 
wholesome  air.  If  the  fistula  has  been  pro- 
duced, or  is  kept  up,  by  the  presence  of  a 


foreign  body,  nothing  will  avail  until  the 
foreign  body  is  removed. 

Formerly  it  was  very  much  the  practice  to 
leave  the  catheter  for  a long  time  in  the  ure- 
thra. Modern  surgeons  are  more  circumspect 
on  this  point,  and  prefer  the  introduction  of 
the  instrument,  repeated  as  often  as  it  may  be 
necessary,  unless  the  catheterism  prove  pain- 
ful and  difficult,  and  there  is  a tendency  in  the 
catheter  to  pass  into  the  fistulous  track,  which 
is  often  the  case,  when  the  fistula  has  been  the 
consequence  of  a false  passage.  In  cases  where 
no  stricture  exists,  as  when  the  ulceration, 
above  noticed,  occurs  in  aged  and  debilitated 
subjects,  the  presence  of  a catheter  would  be 
productive  of  the  worst  consequences,  by 
causing  and  keeping  up  irritation. 

It  is,  indeed,  but  seldom  that  anymore  will 
be  required  for  the  successful  treatment  of 
urethral  fistula,  than  the  due  employment  of 
the  catheter,  and  attention  to  cleanliness.  In- 
cisions need  be  but  rarely  resorted  to.  Cases, 
however,  do  occur,  especially  where  a loss  of 
substance  has  taken  place,  in  which  the  em- 
ployment of  the  knife,  or  of  caustics,  in  the 
actual  or  potential  form,  are  imperatively  indi- 
cated. 

Let  us  suppose  the  fistula  to  persist,  after 
the  treatment  by  dilatation  has  been  carried 
to  its  full  extent.  In  this  case  recourse  should 
be  had  to  cauterization  with  the  nitrate  of 
silver,  and  the  best  mode  of  application  is  by 
injecting  a solution  of  the  salt  up  the  fistulous 
track.  Alcohol,  vinegar,  or  the  dilute  mineral 
acids,  may  be  employed  in  the  same  way. 

In  a case  in  which  the  urethra  had  sloughed 
at  the  junction  of  the  scrotum  with  the  penis, 
and  in  which  bougies,  excoriation  with  blisters, 
paring  of  the  fistulous  edges,  and  the  twisted 
suture,  had  been  tried  in  vain,  Sir  A.  Cooper 
effected  a cure  by  applying  nitrous  acid  to  the 
edges  of  the  wound,  and  to  the  surrounding 
skin,  to  the  extent  of  three  quarters  of  an 
inch.  The  fistulous  opening  having  contracted 
to  a considerable  extent  on  healing,  the  appli- 
cation was  renewed  several  times  during  the 
space  of  nine  months,  at  the  end  of  which 
time  the  cure  was  complete.  In  cases  of  this 
kind,  when  the  surfaces  are  properly  prepared 
for  reunion,  compression  moderately  and  judi- 
ciously applied  will  be  often  found  service- 
able. 

A knitting  needle,  or  wire  rod,  heated  to 
redness,  will  often  effect  the  object  in  view, 
which  is  to  destroy  the  adventitious  membrane 
lining  the  fistula,  and  cause  granulations  to 
spring  up  and  obliterate  the  accidental  chan- 
nel. This  practice  is  countenanced  by  the 
highest  authorities,  and  is  of  easy  and  expe- 
ditious application.  The  fistulous  track  should 
be  previously  traversed  as  far  as  practicable 
with  a probe,  and  a silver  catheter  should  be 
kept  in  the  urethra  during  the  application  of 
the  cautery.  If  the  persistence  of  the  fistula 
depend  on  the  existence  of  a suppurating 
cavity  or  pouch,  it  should  be  laid  open,  the 
incision  gradually  widening  towards  the  skin, 
so  as  to  leave  a conical-shaped  wound,  which 
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should  be  dressed  from  the  bottom,  and  at  the 
same  time  a catheter  should  be  employed  to 
draw  off  the  water.  The  same  practice  may 
be  advantageously  employed,  for  the  purpose 
of  giving  a free  exit  to  the  urine  and  pus,  even 
where  no  pouch  exists.  The  object  in  view 
will  be  sometimes  attained,  simply  by  dilating 
the  orifice  of  the  fistula.  It  is  not,  however, 
uncommon  to  see  fistulee  of  this  kind,  after  re- 
sisting every  mode  of  treatment,  heal  spon- 
taneously, when  left  to  themselves. 

Suture  is  seldom  employed  for  the  purpose 
of  effecting  reunion  in  these  cases,  and  is 
chiefly  had  recourse  to,  where  a large  loss  of 
substance  has  been  incurred.  This  part  of 
the  subject  will  be  considered  in  another  place. 
(See  Restitution  of  Lost  Parts.) 

It  is  sometimes,  however,  used  where  the 
perineal  orifice  is  hardened  and  callous  ; an 
elliptical  portion  of  the  parts,  including  the 
fistulous  orifice  and  indurated  tissues,  is  cut 
out,  and  the  lips  of  the  wound  are  then 
brought  together  on  a flexible  catheter,  pre- 
viously introduced  into  the  urethra.  The 
catheter  must  remain  until  the  union  is  conso- 
lidated, which  will  be  about  the  fourth  or  fifth 
day.  The  suture  employed  is  the  interrupted 
one,  and  the  needles  should  be  sufficiently 
close  to  each  other,  to  secure  a perfect  coap- 
tation of  the  edges  of  the  wound,  and  should 
be  supported  by  a full  and  even  compress  of 
lint.  The  writer  of  this  article  was  successful 
in  repairing  a loss  of  substance  in  the  navicular 
portion  of  the  urethra,  by  uniting  the  prepuce 
and  glans  to  the  extent  of  half  an  inch,  by 
means  of  a suture,  formed  with  the  Carlsbad 
pins,  after  an  attempt  w'ith  the  ordinary 
needles  had  failed. 
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FISTULA,  VESICO-VAGINAL  <,is  the 
name  given  to  a solution  of continuity  by  means 
of  which  the  cavities  of  the  bladder  and  vagina 
communicate,  and  through  which  the  urine 
flows,  either  continuously  or  interruptedly. 

Although  this  affection  sometimes,  though 
very  rarely,  presents  itself  congenitally,  and 
may  be  produced  by  other  causes,  such  as  abs- 
cesses, cancerous  or  venereal  ulceration,  the 

1 In  a preceding  part  of  this  article,  under  the  head- 
ing Fistula,  Recto- vaginal,  a case  is  quoted  from 
the  Gazette  Medicate,  in  which  the  error  of  attributing 
that  case  to  Dr.  Valentine  Mott,  instead  of  Dr.  Rea 
Barton,  is  repeated.  Justice  requires  that  this  mistake 
should  be  at  once  corrected. 


irritation  of  a large  calculus  in  the  bladder  or 
of  a pessary  in  the  vagina,  the  aw'kwrard  or 
careless  use  of  instruments,  &c.,  it  is  most 
commonly  produced  by  the  pressure  against 
the  pubis  of  the  head  of  the  child  in  pro- 
tracted labour,  inducing  gangrene  in  the  part 
of  the  vesico-vaginal  wall  pressed  upon.  It 
may  also  arise  from  laceration  of  the  vesico- 
vaginal wall  under  the  same  circumstances.  In 
some  of  the  patients,  from  w hom  large  calculi 
have  been  removed  through  an  incision  of  the 
bladder  by  the  vagina,  the  wound  has  remained 
ununited. 

The  solution  of  continuity,  which  results 
from  pressure  in  protracted  labour,  varies 
greatly  both  in  situation  and  extent.  It  is  not 
formed  immediately  upon  the  termination  of 
the  labour  ; but  the  urine  continues  to  be 
voided  by  the  urethra,  until  the  eschar  begins 
to  be  detached,  when  it  passes,  in  greater  or 
less  quantity,  by  the  vulva.  The  dimensions  of 
the  opening  thus  formed,  as  well  as  its  situa- 
tion, are  points  of  great  importance  in  the 
state  of  the  patient  w ho  has  the  misfortune  to 
be  thus  alllicted.  If  the  opening  be  small, 
and  interest  but  the  urethra  or  the  neck  of 
the  bladder,  the  urine  is  retained  for  a consi- 
derable interval,  and  the  vulva  is  preserved 
from  contact  with  it,  except  at  the  time  of  the 
natural  calls  to  void  it,  or  when  the  bladder  is 
distended  with  it.  The  circumstances,  howr- 
ever,  are  very  different  when  the  opening  is 
large,  and  occupies  the  lower  part  of  the 
bladder.  The  urine  is  then  constantly  drib- 
bling away  by  the  vagina,  irritating  the  lining 
membrane,  the  vulva,  the  thighs,  and  peri- 
neum. No  care  can  secure  the  patient’s  com- 
fort, nor  prevent  the  scalding  or  offensive 
urinous  smell  which  exhales  from  her  wherever 
she  goes.  The  external  parts,  from  being 
constantly  bathed  in  urine,  become  inflamed 
and  excoriated,  and  life  is  rendered  utterly 
miserable,  no  less  from  the  evils  she  has  to 
endure,  than  from  the  uncertainty  of  success 
in  the  means  that  may  be  tried  to  remedy 
them.  After  a time,  the  chance  of  cure, 
which  under  any  circumstances  is  difficult, 
becomes  greatly  diminished  ; for  from  the 
long  standing  of  the  fistula,  its  edges,  exposed 
to  the  constant  contact  of  the  urine,  be- 
come callous,  the  capacity  of  the  bladder  is 
diminished,  and  the  urethra  itself  is  all  but 
obliterated  from  disuse.  If,  together  with 
these  conditions,  the  opening  has  resulted 
from  a loss  of  substance,  and  is  situated  in  the 
bottom  or  has  fond  of  the  bladder,  the  surgeon 
is  almost  sure  of  being  baffled  in  any  thing  he 
may  attempt  beyond  the  mere  palliation  of 
the  case. 

Calculated  as  this  disease  is,  in  its  extreme 
form,  to  inspire  sympathy,  and  stimulate  the 
enlightened  zeal  of  the  surgeon,  it  is  a re- 
markable fact,  that  until  the  commencement 
of  the  present  century,  but  little  was  attempted 
for  its  alleviation  ; and  however  easy  it  might 
have  been  to  establish  its  diagnosis,  the  exist- 
ence of  such  a grievous  infirmity  seems  to 
have  attracted  but  little  attention.  In  a case 
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that  occurred  to  J.  L.  Petit,  a consultation 
was  held,  which  recognized  that  the  reunion 
of  the  sides  of  the  opening  was  the  only  mode 
of  cure ; but  nevertheless,  it  was  agreed  that 
such  reunion  could  not  be  effected  by  any 
known  means.  Desault  had  attempted  to  cure 
this  form  of  fistula  by  means  of  an  apparatus 
which  he  had  invented  for  this  purpose  ; it 
consisted  of  a short  gum  elastic  catheter,  which 
was  steadily  fixed  in  the  urethra  by  means  of  a 
metallic  plate  which  descended  in  front  of  the 
pubis,  and  a bandage.  This  prevented  the  ac- 
cumulation of  the  urine  in  the  bladder  ; while, 
on  theother  hand, a largeplugoflint  wasplaced 
in  the  vagina,  to  support  and  favour  the  cica- 
trization of  the  fistulous  orifice.  The  urine 
flowing  from  the  catheter  was  received  into  a 
bag  adapted  to  it.  The  patient  was  directed 
to  wear  this  apparatus  for  a considerable  pe- 
riod, nine  or  twelve  months.  Desault  hoped, 
by  fulfilling  the  two  indications,  of  constantly 
drawing  off  the  urine,  and  mechanically  sup- 
porting the  part,  that  he  should  succeed  in 
closing  the  fistulous  aperture.  He  was  suc- 
cessful in  but  a few  cases,  and  those,  too,  of  the 
most  favourable  nature.  Of  late  years,  how- 
ever, some  progress  has  been  made  in  this 
branch  of  surgery,  and  cures  are  now  ob- 
tained in  some  cases  which  our  predecessors 
deemed  to  be  beyond  the  reach  of  art. 

The  diagnosis  of  this  form  of  fistula  is,  in 
general,  readily  established  by  the  fact  of  the 
urine  being  passed  partly  or  altogether  by  the 
vulva.  All  doubt,  if  any  exist,  may  be  re- 
moved by  the  use  of  the  speculum,  or  by  the 
injection  of  a coloured  fluid  into  the  urethra  , 
its  return  by  the  vulva  will  at  once  prove  the 
existence  of  the  anormal  communication.  The 
shape  and  dimensions  of  the  opening  may  also 
be  ascertained,  either  by  employing  a specu- 
lum for  that  purpose,  or  by  taking  a cast  in 
the  manner  recommended  by  Lallemand,  which 
is  to  introduce  a stick  of  softened  wax,  of  a 
size  sufficient  to  extend  the  vagina  mode- 
rately. It  should  be  allowed  to  remain  a 
little  time,  in  order  to  mould  itself  exactly  to 
the  opening,  and  then  withdrawn  gently.  It 
will  then  show  distinctly  the  shape  of  the 
opening,  and  the  depth  at  which  it  is  situated 
from  the  orifice  of  the  vagina. 

Sometimes  the  patient  retains  the  urine  for 
an  hour  or  two  at  a time,  when  sitting  still  or 
lying  down  ; in  these  cases  the  perforation  is 
small,  situated  in  the  urethra  or  neck  of  the 
bladder,  above  the  insertion  of  the  ureters,  or 
is  masked  by  the  neck  of  the  uterus,  which 
has  descended  into  the  vagina. 

The  tediousness  of  the  treatment,  and  the 
uncertainty  of  success  by  Desault’s  plan,  led 
to  the  proposal  and  adoption  of  others,  having 
in  view  the  obliteration  of  the  anormal  com- 
munication, by  means  of  cauterization,  suture, 
&c.,  and  applied  according  to  various  methods. 
In  all,  however,  the  chief  indications  are  the 
same,  namely,  to  prevent  the  urine  from  flow- 
ing by  the  vagina,  and  to  maintain  the  edges 
of  the  fistula  in  contact. 

When  the  palliative  plan  of  the  catheter 


and  plug  proves  insufficient  to  effect  the  re- 
union of  the  fistulous  edges,  cauterization  may 
be  had  recourse  to  ; the  object  being  to  pro- 
duce, by  the  inflammation  and  tumefaction 
which  the  caustic  excites,  the  gradual  narrow- 
ing and  ultimate  obliteration  of  the  solution  of 
continuity.  Different  caustics  have  been  em- 
ployed for  this  purpose,  such  as  the  nitrate  of 
silver,  the  acid  nitrate  of  mercury,  or  the  ac- 
tual cautery  ; the  best  of  these,  however,  is 
the  nitrate  of  silver.  The  actual  cautery 
should  not  be  employed  unless  in  cases  where, 
the  disease  being  of  ancient  date,  it  is  found 
difficult  to  excite  inflammation  in  the  thick- 
ened and  callous  edges  of  the  fistula  by  any 
other  means.  A variety  of  instruments  have 
been  proposed  for  the  application  of  the  caus- 
tic ; but  a common  dressing  forceps  will  an- 
swer very  well,  the  piece  of  nitrate  of  silver 
being  so  secured  between  its  jaws,  as  to  pro- 
ject at  a right  angle  from  the  end  of  the  for- 
ceps. The  solution  of  continuity  having  been 
previously  brought  into  view  by  means  of  the 
speculum,  the  caustic  is  rubbed,  not  on  the 
vaginal  surface  merely,  but  on  the  edges 
throughout  their  entire  extent.  Injections 
of  tepid  water  should  then  be  thrown  up  the 
vagina,  before  the  speculum  is  removed,  and 
the  patient  may  be  afterwards  placed  in  a 
warm  hip-bath. 

Delpech  advocated  the  employment  of  the 
actual  cautery  ; and  Velpeau,  though  giving 
a general  preference  to  the  nitrate  of  silver, 
still  thinks  that  in  a case  of  long  standing, 
with  loss  of  substance  and  callous  edges,  that 
the  actual  cautery  will  be  best,  as  acting  more 
rapidly  and  with  greater  energy.  Delpech 
recommends  that  the  vaginal  surface  only 
should  be  touched  with  the  hot  iron,  in  order 
to  prevent  loss  of  substance  from  extensive 
eschars.  After  the  first  cauterization,  if  the 
solution  of  continuity  has  contracted  percep- 
tibly in  all  directions,  a second  application 
should  be  made,  and  renewed  until  the  open- 
ing is  entirely  closed.  It  should  be  observed 
that  sufficient  time  must  be  allowed  for  con- 
traction to  take  place.  Contraction,  after  the 
application  of  the  actual  cautery,  goes  on 
sometimes  for  months.  Delpech  treated  suc- 
cessfully, in  this  way,  a case  of  vesico-vaginal 
fistula,  in  which  the  aperture  occupied  the 
bottom  of  the  bladder. 

The  cauterizing-iron  should  be  small,  round, 
or  olive-headed,  and  should  be  applied  cau- 
tiously, and  but  for  an  instant,  as  it  will  be 
much  better  to  do  too  little  at  once  than  too 
much.  But  whatever  be  the  caustic  employed, 
it  should  always  be  remembered  that  the  great 
obstacle  to  the  adhesion  of  the  edges  of  the 
fistulous  aperture,  is  the  contact  of  the  urine  ; 
and  therefore  the  utmost  care  must  be  taken 
to  keep  the  bladder  empty,  and,  if  possible, 
dry,  by  placing  a catheter  with  large  eyes,  as 
in  Desault’s  plan,  or  by  drawing  off  the  water 
very  frequently,  so  as  to  divert  it  entirely 
from  passing  by  the  vagina. 

By  these  means,  fistulae  of  the  vesico-vagi- 
nal wall,  especially  when  small  in  extent,  and 
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limited  to  the  vicinity  of  the  urethra  or  neck 
of  the  bladder,  have  been  cicatrized  in  a short 
time.  When  the  aperture  is  large,  they  un- 
fortunately too  often  prove  unavailing  ; and 
the  suture,  in  combination  either  with  the  ap- 
plication of  caustic  or  the  resection  of  the 
edges,  is  had  recourse  to. 

The  suture,  in  these  cases,  is  only  employed 
as  a means  of  keeping  the  fistulous  edges  in 
contact ; and  these  must  be  previously  dis- 
posed to  unite  by  adhesion,  either  by  the  ap- 
plication of  a caustic,  or  by  paring  with  a 
knife.  This  operation  of  paring  or  resecting 
the  edges  of  a fistulous  opening  in  a moveable 
fleshy  wall,  and  deeply  seated  like  the  vagina, 
is  extremely  difficult  ; and  this,  indeed,  is  one 
of  the  reasons  why  the  application  of  caustic 


is  so  often  preferred. 
Fig.  268 


Is  M.  Fabri's  forceps  ; 
one  branch  of  which,  a, 
furnished  with  a thin 
plate  of  wood,  is  intro- 
duced into  the  bladder. 
The  other  branch,  b,  is 
bifurcated,  and,  when 
applied,  it  presses  the 
edges  of  the  fistula  on 
the  piece  of  wood  in  the 
opposite  branch,  on  which 
the  fistulous  edges  are 
readily  pared. 


Various  methods  and 
instruments  have  been 
employed  for  this  pur- 
pose. Sanson  thought 
that  the  difficulty  would 
be  obviated  by  dividing 
the  urethra  w’ith  a bi- 
stouri  cache,  and  then 
introducing  his  finger 
and  drawing  the  fistu- 
lous edges  downwards 
to  the  orifice  of  the 
vulva.  In  this  manner 
the  paring  of  the  edges 
was  readily  effected, 
and  the  sutures  applied  ; 
but  the  cure  was  not 
effected.  In  another 
case,  treated  by  Mala- 
godi,  of  Bologna,  he 
was  enabled,  by  intro- 
ducing his  finger  into 
the  orifice  of  the  fis- 
tula, to  bring  down 
gradually  its  two  sides, 
and  pare  off  the  edges 
with  a bistoury.  M. 
Roux  employed  in  an- 
other case  two  pair  of 
forceps,  constructed  to 
hold  the  right  and  left 
sides  of  the  opening. 
When  applied,  the  un- 
der blade  of  each  in- 
strument being  wider 
than  the  upper,  pre- 
sented a fixed  surface, 
on  which  the  edges 
were  easily  cut.  A cur- 
ved suture  needle  was 
then  passed,  followed 
by  its  wire,  by  means  of 
a porte-aiguille  or  nee- 
dle-holder, from  the  left 
edge  into  the  bladder, 
coming  out  through 
the  right  edge.  Three 
points  having  been 


thus  placed,  they  were  twisted,  and  protected 
with  a pledget  of  charpie.  The  operation, 
which  lasted  nearly  two  hours,  was  unfortu- 
nately followed  by  an  attack  of  peritonitis, 
which  ended  fatally.  The  methods  just  men- 
tioned, however,  were  only  applicable  to  cases 
in  which  the  direction  of  the  aperture  was 
longitudinal. 


Fig.  269. 


raring  the  ends  of  a longitudinal  fistula  by  means  of 
M.  Fabri's  forceps.  One  branch  of  the  forceps  is 
passed  into  the  bladder ; the  other  is  applied  on  the 
edges  of  the  fistula  in  the  vagina. 

The  method  recommended  by  Velpeau  is 
thus  described  by  him  : “ The  patient  is 
placed  on  an  elevated  bed  or  table  ; a rolled 
mattress  is  placed  under  the  belly,  so  that  she 
may  bend  her  thighs  while  she  lies  on  the 
abdomen.  An  assistant  keeps  the  vagina  di- 
lated by  means  of  a wide  groove  of  wood,  horn, 
or  metal  ; the  posterior  and  anterior  angles 
of  the  opening  are  divided,  the  former  w'ith  a 
straight  scissors,  the  latter  with  a bistoury,  to 
the  extent  of  a line  or  two,  in  order  to  facili- 
tate the  seizure  of  the  edges  on  either  side 
with  a good  staphyloraphy  forceps,  and  their 
resection  by  means  of  scissors,  either  straight 
or  curved,  on  the  flat.  The  points  of  suture 
are  then  placed  three  or  four  lines  outside  the 
resected  edges  ; the  edge  is  held  with  the 
forceps  while  the  needles  are  being  passed, 
and  each  point  is  twisted  or  tied  by  means  of 
the  fingers.  If  the  opening  be  transverse,  the 
edge  may  be  easily  resected  by  means  of  a 
bistoury  curved  on  the  flat,  and  very  sharp 
near  its  point,  the  edge  being  raised  or  low- 
ered by  means  of  a proper  pair  of  forceps.” 

The  difficulties  attending  the  placing  of 
points  of  suture  are,  however,  it  is  to  be  hoped, 
in  a fair  way  of  being  removed,  or  at  least  di- 
minished considerably.  With  M.  Colombat’s 
spiral  needle,  a suture-seam  can  be  easily 
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made  in  the  vaginal  wall  ; and  this,  as  well  as 
the  improved  porte-aiguille,  may  lead  to  more 
numerous  successes  in  this  embarrassing  point 
of  surgery. 

To  place  before  the  reader  some  of  the 
most  practical  of  the  modes  proposed  and 
practised,  we  shall  take  them  in  the  order  of 
their  succession  as  to  time.  At  the  com- 
mencement of  the  present  century,  M.  Lew- 
ziski  proposed,  in  a case  of  transverse  fistula, 
to  place  the  sutures  from  within  the  bladder, 
by  means  of  a needle  fashioned  like  a sonde  a 
dard,  and  introduced  through  the  urethra. 
This  instrument  was  subsequently  improved 
by  M.  Deyber  ; and  its  application  will  be 
readily  understood  by  a glance  at  the  accom- 
panying sketch. 


Fig.  270. 


Suture  of  a tranverse  fistula.  The  sonde  a dard  is 
employed  as  a needle , to  place  successively  the  points 
of  suture. 

In  1825,  M.  Lallemand,  of  Montpellier,  in- 
vented an  instrument  whereby  the  lips  of  a 
transverse  fistula  could  be  brought  into,  and 
maintained  in  contact  during  the  time  neces- 
sary for  their  adhesion,  without  sutures.  This 
instrument,  which  he  termed,  sonde-erigne, 
consists  of  a thick  canula,  four  inches  long  ; a 
double  hook,  or  two  double  opposing  hooks, 
that  can  be  projected  from,  or  drawn  into,  the 
canula  at.  pleasure  ; a circular  disk  at  the  outer 
end  of  the  canula,  to  prevent  its  slipping  into 
the  bladder;  and  a spiral  spring,  by  means  of 
which  the  hook  introduced  into  the  posterior 
lip  of  the  fistula  can  be  brought  forward.  The 
canula  is  introduced  through  the  urethra,  and 
the  hook  is  projected  through  the  vesico- 
vaginal wall,  just  beyond  the  posterior  lip  of 
the  fistula,  and  upon  the  surgeon’3  fingers. 
The  front  of  the  urethra  is  protected  from 
any  undue  pressure  which  the  disc  might 
make  on  it,  by  means  of  a pledget  of  lint.  The 
spiral  spring  then  acting,  brings  the  lips  of  the 


fistula  into  contact,  by  bringing  the  hook  for- 
ward, and  forcing  the  anterior  lip  backward. 
The  degree  of  apposition  necessary  to  union 
can  be  nicely  regulated,  by  means  of  a parti- 
cular mechanism.  The  vagina  should  also  be 
protected  from  the  contact  of  the  hook,  by  a 
pledget  of  lint.  M.  Lallemand  states,  that  he 
has  succeeded  in  seven  cases  with  this  appa- 
ratus. He  does  not  refresh  the  edges  of  the 
fistula  by  incision  ; he  simply  cauterizes  with 
the  nitrate  of  silver. 


Fig.  271. 


Dupuytren  invented 
an  instrument  also,  for 
the  purpose  of  approxi- 
mating and  holding  the 
lips  of  the  fistula  in 
contact,  which,  being 
previously  cauterized, 
were  thus  disposed  to 
unite.  This  instrument 
was  a large  female  ca- 
theter, furnished  at  its 
sides  with  two  flaps  or 
wings,  that  could  be 
expanded  or  closed  at 
pleasure  by  a central 
rod.  When  this  sound 
was  introduced  into  the 
bladder  and  the  wings 
developed,  on  being 
drawn  outwards,  the 
posterior  edge  of  the 
fistula  was  drawn  to- 
wards the  anterior, 
which  was  also  pressed 
backward  by  means  of 
a pledget  of  charpie. 


Lallemand' s crotchet  ca-  Cure  hy  the  application 
nula  for  transverse  of  a flap  taken  from 
fistula.  The  canula , a,  the  neighbouring  integu- 
is  introduced  into  the  ments. — The  idea  of  ex- 
“*5 application 
against  the  orifice  of  the  of  Plastlc  surgery  to 
urethra.  Thetwo  screw-  the  loss  of  substance 
heads , c and  d,  hy  being  in  the  vesico-vaginal 
turned,cause  the  crooks,  wall, was  first  propound- 
e and f to  project.  ed  by  M Job^rt>  in 

] 836.  In  effect,  there  is  no  greater  difficulty 
in  obtaining  a flap  from  the  labia,  groin,  or 
buttocks,  for  the  purpose  of  closing  a solution 
of  continuity  in  the  vagina,  than  there  would 
be  in  detaching  one  From  the  forehead,  in 
the  operation  of  rhinoplasty  ; and  although 
the  object  of  the  transplantation  is  different, 
the  steps  of  the  operation  itself  are  nearly  the 


same. 

The  edges  of  the  fistulous  aperture  are  first 
refreshed  by  incision,  which  M.  Jobert  affirms 
to  be  of  easy  execution,  as  they  can  be  brought 
down  by  moderate  well-directed  traction,  or 
by  introducing  the  finger  into  the  aperture. 
When  the  edges  of  the  opening  are  pared,  a 
flap  of  proper  size  and  thickness  (the  skin 
alone  would  not  suffice)  is  then  formed,  with 
a pedicle  of  sufficient  substance  to  insure 
nourishment  for  the  flap  ; and  it  should  be  of 
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such  a length  as  to  make  allowance  for  the  re- 
traction which  takes  place  in  it  during  the 
stage  of  suppuration. 

In  order  to  secure  the  flap  in  its  place 
while  the  points  of  suture  are  being  placed,  a 
thread  is  passed  through  its  upper  edge,  and 
a catheter  being  introduced  through  the 
urethra  and  fistula  into  the  vagina,  the  thread 
is  passed  through  the  eyes  of  the  catheter, 
and  is  thus  drawn  out  and  given  to  be  held  to 
an  assistant.  “ I then  introduce,”  says  M. 
Jobert,  “ my  finger  along  the  flap,  sliding  over 
it  a curved  needle,  fixed  in  the  porte-aiguille 
used  in  the  operation  for  staphyloraphy,  or  I 
direct  it  solely  with  the  hand.  At  one  stroke 
the  angle  of  the  flap  and  the  edge  of  the  fis- 
tula are  transfixed,  and  the  needle,  armed  with 
a ligature,  is  withdrawn,  by  means  of  a pair  of 
dressing  forceps.  The  same  is  done  with  the 
opposite  angle.  As  soon  as  the  points  of  su- 
ture are  placed,  they  should  be  tied  at  once, 
to  secure  perfect  contact.  The  threads  are 
secured  externally  ; and  they  come  away  from 
the  tenth  to  the  fourteenth  day.” 

The  next  thing  is  to  prevent  the  accumula- 
tion of  urine  in  the  bladder,  and  to  secure  for 
it  a free  and  constant  flow.  This  can  only  be 
effected  by  placing  and  keeping  in  the  urethra 
a catheter  of  full  size.  The  thread  first  em- 
ployed should  be  passed  down  this  catheter, 
as  the  ulceration  it  might  occasion  in  the 
urethra  will  be  thus  prevented.  The  patient 
is  placed  in  the  horizontal  position,  and  strict 
rest  is  enjoined. 

The  period  for  the  division  of  the  flap  must, 
of  course,  depend  on  the  sufficient  vitality  and 
adhesion  of  its  upper  portion,  as  well  as  the 

Fig.  272. 


Jobert' s mellwd.  A flap , taken  from  the  la/num  and 
neighbouring  integuments , is  turned  doum  upon  the 
fistula , which  it  obturates.  It  is  held  in  its  place  by 
four  points  of  suture. 


patient’s  state  of  health.  The  safest  course  is, 
not  to  be  in  a hurry.  M.  Jobert  does  not  di- 
vide it  till  the  thirtieth  or  fortieth  day  ; and 
even  this  may  be  premature.  In  making  the 
division,  due  allowance  must  be  made  for  the 
further  retraction  which  will  take  place  ; it 
should  not  be  divided  higher  up  than  one-half 
of  its  entire  length.  The  external  wound 
resulting  from  the  transplantation,  may  be 
treated  by  adhesive  straps  or  sutures ; but 
care  should  be  taken  that  no  pressure  be  made 
at  the  lower  part  of  the  wound,  that  might 
interfere  with  the  due  supply  of  blood  to  the 
pedicle  of  the  flap. 

M.  Jobert  thus  describes  the  consecutive  phe- 
nomena observed  by  him  : “As  soon  as  the  parts 
are  brought  into  contact,  an  exudation  of  blood 
takes  place  in  the  bladder,  w'hich  is  voided  by 
the  catheter  ; the  same  oozing  occurs  also  in 
the  vagina.  The  wounded  surface  of  the  flap 
soon  becomes  covered  with  lymph  ; the  urine 
becomes  turbid,  owing  to  the  pus  given  out 
from  the  upper  part  of  the  flap  ; and  this  con- 
tinues for  an  indefinite  period,  or  until  the 
upper  part  of  the  flap  contracting,  it  becomes 
levelled  with  the  surface  of  the  bladder.  I 
have  seen  it  persist  for  twenty-five  days. 

“ The  section  of  the  pedicle  gives  rise  to 
more  or  less  haemorrhage  ; and  both  ends  of 
the  flap  soon  retract.  The  transplanted  por- 
tion, now  living  in  its  new  situation,  is  liable, 
like  other  tissues,  to  various  diseases  ; and 
hence  it  inflames,  not  only  from  the  slightest 
contact  with  the  urine,  but  even  by  the  effects 
of  the  incision ; and  hence,  when  red  and 
swollen,  it  is  observed  to  extend  out  of  the 
vagina.  In  this  state  it  is  engorged  ; suppu- 
ration soon  takes  place  ; and  as  this  diminishes, 
it  retracts  within  the  vagina.  Thus  I have 
seen  the  flap,  when  divided,  retract,  to  come 
forth  again  during  the  inflammatory  stage,  and 
again  retract  to  such  a degree,  as  not  to  be 
seen  without  expanding  the  labia,  and  de- 
pressing the  posterior  commissure. 

“ It  is  worthy  of  remark,  that  the  flap, 
though  enjoying  life,  no  longer  possesses  sen- 
sibility, all  communication  with  the  great  ner- 
vous centres  being  cut  off.” 

Palliative  Treatment. — In  too  many  cases 
all  the  efforts  of  the  surgeon  are  limited  to  the 
palliation  of  the  inconvenience  and  distress 
arising  from  the  constant  flow  of  the  urine. 
On  this  point  cleanliness  is  the  first  consider- 
ation. Not  only  can  there  be  no  effectual 
protection  of  the  labia,  and  surrounding  parts, 
from  the  acridity  of  the  urine  without  clean- 
liness ; but  any  neglect  of  it  cannot  fail  to 
add  to  the  miseries  of  the  infirmity,  condemn- 
ing the  unhappy  patient  to  exclusion  from  so- 
ciety, on  account  of  the  offensive  smell  which 
her  person  and  clothing  exhale. 

It  is  of  great  consequence,  therefore,  to  re- 
gulate the  evacuation  of  the  urine  ; and  a va- 
riety of  ingenious  contrivances  have  been 
imagined  for  this  purpose.  Mr.  Barnes,  of 
Exeter,  has  employed  an  elongated  caoutchouc 
bottle,  which,  when  placed  in  the  vagina,  pre- 
sents an  opening  corresponding  to  the  fistula. 
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This  opening  is  occupied  with  a piece  of 
sponge,  through  which  the  urine  filters  into 
the  bottle.  The  patient  herself  removes  the 
bottle,  and  empties  it  three  or  four  times  a 
day.  Feburier,  the  instrument-maker  of 
Paris,  has  supplied  a sort  of  boat-shaped 
trough,  which  is  easily  maintained  in  its  situa- 
tion, and  by  which  the  effusion  of  the  urine 
through  any  other  channel  is  prevented. 

Dr.  Graham,  of  Edinburgh,  has  given  a 
sketch  of  a somewhat  similar  instrument  em- 
ployed by  him  with  good  effect.  The  sketch 
will  be  found  in  the  Lancet,  November,  1841. 
In  a case  in  which  I operated  by  incision  of 
the  vagina,  for  the  removal  of  a very  large 
stone  from  the  bladder,  the  inconvenience  was 
obviated  by  Mr.  Lavies,  of  Westminster,  who 
assisted  me  with  Mr.  Bransby  Cooper  in  the 
operation.  Mr.  Lavies  thus  describes  the 
present  state  of  the  patient  : — 

“ My  dear  Sir,  Feb.  25,  1842. 

“ In  answer  to  your  inquiries  respect- 
ing Mrs.  King,  of  Greenwich,  on  whom  you 
operated  for  lithotomy  two  years  ago,  I have 
great  pleasure  in  acquainting  you  that  she  has 
continued  to  go  on  very  well : the  only  incon- 
venience she  has  had  having  been  from  the 
constant  flow  of  urine. 

“ To  obviate  the  disagreeableness  of  having 
the  water  constantly  dribbling,  and  the  an- 
noyance from  chafing  which  necessarily  oc- 
curred, I was  induced  to  invent  a small  instru- 
ment, to  be  introduced  into  the  vagina,  having 
a plug,  and  secured  by  a small  bandage  round 
the  body.  Since  this  has  been  worn,  the  pa- 
tient is  enabled  to  pass  nearly  the  whole 
night  with  only  a little  escape  of  urine,  and 
during  the  day,  when  sitting  still,  she  suf- 
fers no  inconvenience ; she  can  also  walk 
about  without  being  incommoded.  To  use 
her  own  expression,  ‘she  is  quite  comfortable, 
and  her  life  is  not  a misery  to  her.’ 

“ It  is  right  to  say  that  your  patient,  al- 
though a married  woman,  never  had  any  chil- 
dren ; from  that  circumstance,  added  to  her 
advanced  age  (seventy-six),  the  vagina  was 
small,  as  you  will  recollect  the  difficulty  there 
was  in  withdrawing  the  stone,  owing  to  its 
great  size,  through  that  passage. 

“ It  may  not  be  uninteresting  to  add,  that 
this  lady  is  the  same  person  spoken  of  in  Sir 
Astley  Cooper’s  Lectures  on  Tumour,  who 
submitted  to  the  removal  of  her  breast,  weigh- 
ing twelve  pounds  and  a half. 

“ Yours,  &c. 

“ John  Lavies. 

“ To  W.  B.  Costello,  Esq." 

The  instrument  alluded  to  by  Mr.  Lavies 
consists  of  a nipple-shaped  funnel,  with  a rim 
to  encircle  the  external  aperture.  It  closely 
resembles  the  nipple  of  Hamilton’s  vaginal 
syringe.  The  end  of  the  nipple  being  open 
is  kept  in  the  fistulous  opening,  while  the  ex- 
ternal opening  is  stopped  with  a plug. 

In  this  case,  the  adhesion  of  the  lips  of  the 
wound  has  proceeded  so  far  as  to  leave  an 
opening,  which  will  now  barely  admit  the  end 
of  tlte  little  finger,  and  it  is  not  unlikely  if 


the  end  of  the  zinc  tube  were  not  kept  in- 
serted into  the  opening,  that  it  would  heal 
altogether  ; for  it  should  always  be  borne  in 
mind,  that  even  where  an  operation  has  failed, 
cases  of  vesico-vaginal  fistula  have  been  known 
to  become  completely  cicatrized  under  the 
sole  influence  of  a well-conducted  palliative 
treatment. 

Some  patients  will  not  consent  to  wear  any 
other  apparatus  than  a pessary.  A caoutchouc 
bottle,  adapted  to  the  necessities  of  the  case, 
and  duly  maintained  in  the  vagina,  will  be 
our  best  resource  under  such  circumstances. 
Mr.  Bullin,  of  Farringdon-street,  informs  me 
that  he  has  been  able  to  keep  a patient 
under  his  care,  comfortable  and  capable  of 
enjoying  society,  for  the  last  six  years,  by 
the  use  of  the  tepid  hip  bath,  with  frequent 
plugging  of  the  vagina  with  sponge  and  fine 
linen.  Chafing  and  excoriation  he  prevents 
by  the  use  of  the  following  ointments  : — Liq. 
plumb,  subacet.  3i ; ol.  olivse  et  ol.  palmse 
aa  ; cetacei  3iv. 
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( W.  B.  Costello.) 

FLUCTUATION  ( Jluctus , Lat. ; Schwan- 
Icen,  Ger.)  The  undulation  of  a fluid  con- 
tained in  any  natural  or  accidental  cavity. 
It  is  recognised  by  pressure,  percussion,  or 
auscultation. 

FOMENTATION  (fotus,  Lat. ; Bahung, 
Ger.)  The  application  of  hot  fluids,  simple 
or  medicated,  to  any  part  of  the  body  : vari- 
ous kinds  of  decoctions  are  employed  for  this 
purpose.  The  mode  of  application  is  to  dip  a 
piece  of  flannel  into  the  hot  fluid,  and,  after 
wringing  it,  to  place  it  on  the  part,  covering 
it  with  a towel  or  oil  cloth,  so  as  to  retain 
heat,  and  prevent  the  wetting  of  dress  or  bed- 
coverings. 
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FORCEPS.  ( Forceps , Lat. ; Pince,  Fr. ; 
Zange,  Germ.)  Under  this  term  are  included 
various  instruments,  or  modifications  of  the 
same  instrument,  devised  in  order  to  extend 
the  sphere  of  action,  and  increase  the  power 
of  the  finger  and  thumb.  Forceps  are  em- 
ployed, first,  for  the  purpose  of  seizing  and 
holding  firmly  certain  parts  during  the  per- 
formance of  surgical  operations  ; secondly,  to 
facilitate  the  extraction  of  tumours  or  other 
abnormal  substances  from  any  canal,  cavity,  or 
organ,  in  which  they  may  have  formed  ; and 
thirdly,  to  effect  the  removal  of  foreign  bodies 
which  have  lodged  in  parts  of  the  frame 
beyond  the  reach  of  the  hand. 

It  is  unnecessary  to  attempt  any  detailed 
description  of  the  various  forms  of  forceps. 
A short  catalogue,  accompanied  by  a reference 
to  the  articles  in  which  their  several  uses  are 
more  distinctly  set  forth,  will  be  sufficient. 

Forceps  made  with  ring  handles  to  receive 
the  finger  and  thumb  : — 

Common  dressing  forceps. 

Long  curved  forceps,  for  extracting 
foreign  bodies  from  the  pharynx.  (See 
Pharynx.) 

Bullet  forceps.  (See  Gun-shot  Wounds.) 

Forceps  for  the  removal  of  polypi  from  the 
nose  and  ears.  (See  Polypus.) 

Urethra  forceps  for  grasping  and  with- 
drawing small  calculi  lodged  in  that  canal. 
(See  Lithotrity.) 

Lithotomy  forceps.  (See  Lithotomy.) 

Spring  forceps  : — 

Common  dissecting  forceps. 

Artery  or  ligature  forceps.  (See  Liga- 
ture.) 

Amussat’s  torsion  forceps.  (See  Tor- 
sion.) 

Forceps  employed  in  Ophthalmic  Surgery : 
Cataract  forceps.  (See  Cataract.) 
Ciliary  forceps,  Entropium  forceps. 

Obstetric  forceps.  (See  Parturition.) 

FOREIGN  BODIES.  (Corjis  etr angers, 
Fr.  ; corpora  extranea,  peregrina,  Lat.)  The 
term  foreign  body  is  used  generally  to  signify 
any  substance,  solid,  liquid,  or  gaseous,  or- 
ganic or  inorganic,  living  or  dead,  intro- 
duced from  without,  or  developed  from  within ; 
which,  occupying  a place  in  connexion  with  or 
in  the  substance  of  the  organs  or  tissues  of 
the  human  body,  or  in  contact  with  its  serous, 
mucous,  or  cutaneous  surfaces,  does  not  yet 
participate  in  its  vitality,  or  cannot  become  a 
part  of  its  organization. 

The  foreign  bodies  developed  within  the 
animal  are  organic  or  inorganic  ; the  inorganic 
are  the  precipitates  from  the  secretions  or  ex- 
cretions, or  substances  abnormally  formed  by 
secreting  organs.  (See  Calculus.)  The  ex- 
cretions themselves  too  long  detained,  liquids 
or  gases  effused  into  the  cavities  of  the  body, 
or  into  the  cells  of  the  filamentous  tissue 
(Emphysema,  Empyema,  Pneumo-thorax, 
&c.)  ; portions  of  the  bony  tissues  which  have 
lost  their  vitality,  and  have  become  detached, 
as  the  sequestra  of  Necrosis  (see  Necrosis), 


and  the  slough  of  mortification  (see  Gan- 
grene). The  organic  are  animal  parasites, 
hydatids,  and  worms. 

The  foreign  bodies  introduced  from  with- 
out are  also  organic  or  inorganic,  and  may  be 
introduced,  either  by  the  natural  apertures,  or 
by  means  of  a division  or  laceration  of  some 
of  the  bodily  textures.  The  organic  are 
either  living  or  dead  ; living,  as  leeches,  va- 
rious insects,  &c. ; dead,  the  various  animal 
or  vegetable  articles  used  for  food,  &c. 

Inorganic  foreign  bodies  may  be  solid, 
liquid,  or  gaseous  : solid — bullets,  portions  of 
cutting  instruments,  pins,  needles,  pieces  of 
wood,  glass,  or  earthenware,  stones  of  fruit,  &c. : 
liquid — such  as  are  injected  into  the  tissues, 
as  the  injection  for  the  cure  of  hydrocele, 
carried  by  mistake  into  the  cellular  tissue  of 
the  scrotum,  &c. : gaseous — noxious  vapours 
carried  by  respiration  into  the  air-cells,  air 
infiltrated  in  the  cellular  tissue.  (See  As- 
phyxia, Emphysema.) 

To  enter  into  the  subject  of  foreign  bodies 
in  the  comprehensive  sense  of  the  above  defi- 
nition would  obviously  be  inconvenient ; and 
indeed,  the  article  would  then  invade  the 
province  of  several  other  writers.  We  shall, 
therefore,  confine  ourselves  to  those  solid 
bodies,  living  or  dead,  which  are  introduced 
from  without,  and  remain,  either  within  the 
substance  of  the  tissues,  or  applied  to  one  of 
the  surfaces  of  the  body. 

The  effects  produced  by  a solid  foreign 
body  will  vary  with  its  size,  form,  chemical 
composition,  consistence,  mode  of  introduc- 
tion, the  situation  it  occupies,  and  the  firm- 
ness of  its  position.  Thus  other  things  being 
equal,  a large  body  will  produce  worse  conse- 
quences than  a small  one ; an  irregular, 
pointed,  angular,  or  ragged  substance,  than 
one  round,  smooth,  or  polished  ; an  oxydizable 
more  than  a non-oxydizable  metal,  provided 
the  oxyde  of  the  former  be  pernicious  when 
absorbed  ; an  acrid  chemical  more  than  one 
inert ; a body  whose  bulk  has  a tendency  to 
be  increased  by  the  absorption  of  moisture 
than  one  the  volume  of  which  remains  un- 
changed ; a brittle  or  friable  body  than  one 
which  is  hard  and  firm  ; and  the  effects  will 
vary  with  the  importance  of  the  part  which  is 
the  seat  of  injury,  or  that  of  the  organs  whose 
functions  are  disturbed. 

Generally  speaking,  injurious  effects,  both 
immediate  and  remote,  are  produced,  that  is, 
upon  the  function  of  the  part  which  is  the  seat 
of  injury,  and  upon  the  general  system.  The 
immediate  local  effect,  if  the  foreign  body  be 
applied  to  any  part  continuous  with  the  ex- 
ternal tegument,  and,  therefore,  naturally 
having  a free  exit,  is  usually  an  effort  at  its 
expulsion  ; thus,  a foreign  body  in  the  nose 
excites  sneezing  ; in  the  air  passages,  cough- 
ing ; in  the  urinary  passages,  an  effort  to  pass 
water,  &c.  If  these  efforts  are  unsuccessful, 
or  the  body  be  in  the  substance  of  an  organ 
or  tissue,  inflammatory  action  is  excited  in  its 
neighbourhood,  suppuration  is  established,  and 
the  offending  foreign  body,  after  a time,  is 
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discharged  by  the  same  aperture  through 
w hich  the  pus  itself  escapes. 

In  some  instances,  however,  where  the 
substance  is  comparatively  harmless,  from  its 
size,  form,  or  composition,  the  surrounding 
tissues  become  modified  in  their  properties, 
and  allow  of  its  continued  presence  without 
marked  disorder  or  inconvenience.  Organi- 
zable  lymph  is  effused  around  the  foreign 
body,  the  cellular  tissue  in  its  neighbourhood 
is  thickened  and  indurated,  and  a sac  or  cyst 
is  formed,  which  is  either  in  direct  contact 
with  the  extraneous  body,  or  separated  from 
it,  and  merely  by  serum,  the  quantity  of 
which  is  usually  very  small,  though  occasion- 
ally very  considerable.  Under  certain  cir- 
cumstances foreign  bodies  will  be  diminished 
in  bulk,  or  will  completely  disappear  by  ab- 
sorption ; in  some  cases  being  chemically  de- 
composed ; in  others,  dissolved  by  the  fluids 
thrown  out  under  the  irritation  excited  by 
their  presence.  They  sometimes  serve  as  the 
nuclei  of  abnormal  deposits,  or  of  tumours, 
simple  or  malignant.  The  possibility  of  the 
organization  of  foreign  bodies  is  a question 
not  yet  settled,  though  there  can  be  no  doubt 
that  portions  of  living  tissues  placed  in  con- 
tact with  those  of  another  animal  will  become 
agglutinated,  or  contract  a vital  adhesion  to 
each  other  j but  this  applies  to  organized 
bodies  alone. 

The  remote  effects  are  referable  to  the 
disturbance  of  the  functions  of  important 
organs,  and  the  sympathetic  fever  set  up  by 
the  local  irritation,  which  will  vary  with  the 
constitution  of  the  patient,  his  state  of  health, 
and  the  nature  and  seat  of  the  foreign  body. 

The  general  indications  of  treatment  are  : 
first,  to  remove  the  foreign  body,  if  possible, 
by  extraction  or  otherwise  ; and  secondly,  to 
moderate  and  relieve  the  effects  produced. 
The  means  of  fulfilling  these  indications  will 
be  pointed  out  in  treating  of  the  effects  of 
their  presence  in  the  different  organs  of  the 
body. 

FRACTURE.  (KXd<ri£,  Karaypa,  Gr.  Frac- 
tura,  Lat.,  a fracture,  from  frango,  I break. 
Bein-Bruch,  Ger.)  The  solution  of  con- 
tinuity, or  division,  or  separation  of  parts 
of  a bone,  by  rupture,  is  called  a frac- 
ture. The  ordinary  cause  of  fracture  is 
violence  from  without ; more  rarely,  mus- 
cular effort  is  the  cause  ; and  occasionally, 
doubtless,  these  two  causes  act  in  concert,  as 
when  the  patella  or  olecranon  is  simultane- 
ously struck  and  drawn  upon  by  its  extensor 
muscles.  A bone  may  be  divided  by  absorp- 
tion, as  in  consequence  of  the  pressure  of  a 
tumour,  and  it  is  the  consideration  of  this  cir- 
cumstance which  makes  the  term  rupture  a 
necessary  part  of  the  systematic  definition  of 
fracture. 

In  every  case  of  division  of  bone,  we  shall 
find  either  a reparative,  or  a disorganizing 
train  of  events,  the  history  of  which  is  replete 
with  the  liveliest  interest  to  the  right-minded 
surgeon. 


In  the  extensive  field  of  surgery  there  are 
not  many  departments,  in  which  our  noble  art 
is  capable  of  conferring  greater  or  more  fre- 
quent benefits  on  humanity,  than  in  that  which 
relates  to  fractures.  In  cases  of  every  day’s 
occurrence,  well  directed  art  will  restore  its 
natural  strength,  and  form,  and  functions,  to  a 
fractured  bone  ; which  ignorance,  or  unaided 
nature,  would  leave  shortened  and  deformed, 
with  the  harmony  between  the  moving 
powers  and  the  joints  so  broken,  by  the  change 
of  the  relative  situations  of  the  muscles  and 
bones,  as  greatly  to  impair  the  usefulness  of 
an  entire  limb.  Even  in  cases  apparently 
trivial,  as  in  a simple  rupture  of  so  small  a 
bone  as  the  patella,  or  a fracture  of  the  lower 
extremity  of  the  fibula,  a skilful  surgeon  will 
effect  a perfect  cure,  where,  without  his  in- 
terference, there  would  be  irremediable  dis- 
tortion and  weakness ; and  in  cases  of  ex- 
treme severity,  a bold  and  judicious  operation 
will  substitute  a simple  wound,  with  a fair 
prospect  of  speedy  recovery,  for  a compli- 
cated injury,  which,  left  to  nature,  would  lead 
to  certain  death,  with  perhaps  far  more  suffer- 
ing than  the  knife  inflicts. 


Fig.  273. 


Femur  broken  with  much  displacement  and  erroneous 
union.  One  broken  end  has  undergone  the  process 
which  follows  amputation , the  oilier  adheres  by  bone 
to  the  side  of  the  upper  fragment , the  periosteum  of 
which  has  been  pressed  by  the  broken  bone , absorbed 
at  a central  part , and  inflamed  around , so  as  to 
cause  the  formation  of  new  bone , which  together  with 
that  on  the  opposing  broken  end  has  consolidated  the 
union. 

Let  not  the  surgical  student  fall  into  the 
gross  error, so  stronglyand justly  reprobated  by 
Pott,  of  supposing  that  the  treatment  of  frac- 
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tures  is  a simple  matter, 
not  demanding  much  ex- 
pense in  time  and  study 
to  master  the  knowledge 
it  requires.  No  man  will 
ever  treat  fractures  well 
who  has  not,  in  the  first 
place,  acquired  a compe- 
tent knowledge  of  the  ana- 
tomy of  the  bones,  espe- 
cially of  the  relative  situa- 
tions of  those  prominent 
c points  which  can  be  felt 
through  the  soft  parts,  so 
that  he  may  at  once  detect 
a derangement  of  their  na- 
tural relations  ; secondly, 
who  is  not  so  accurately 
acquainted  withthe  attach- 
ments and  actions  of  the 
muscles,  as  to  be  enabled, 
in  any  given  fracture, 
to  predict  the  probable 
amount  of  displacing  force, 


Fig.  275.  Fig.  276. 


Figs.  274,  275,  and  276,  are  intended  to  show  the 
manner  in  which  nature , left  entirely  to  her  own 
resources,  repairs  fractures. 

Fig.  274  is  the  humerus  of  a su-an,  which  had  been 
broken  about  the  middle.  The  figure,  which  is  taken 
from  a preparation  in  the  Royal  College  of  Surgeons 
in  Ireland,  is  about  the  fifth  of  the  size  of  the  pre- 
paration. The  union,  which  is  stronger  than  the 
original  cylinder,  is  effected  by  dense  bone  forming 
two  arches  (one  very  strong),  separated  by  the 
opening,  d.  The  fragments  are  separated  by  at 
least  an  inch,  the  shortening  is  somewhat  greater,  and 
the  upper  and  loiver  portions  of  the  bone  form  an 
inconsiderable  angle  with  one  another,  a.  The  head 
of  the  humerus ; l,  the  opening  by  which  the  cavity  of 
ihc  bone  communicated  with  the  air-cells;  c,  the 
cavity  of  the  bone.  No  attempt  has  been  made  to 
close  this,  or  the  corresponding  opening,  which  is  on 
the  concealed  side  of  the  lower  fragment,  with  callus; 
d,  a large  foramen  in  the  callus  separating  the  two 
bony  arches  which  unite  the  fragments ; e,  the  distal 
extremity  of  the  bone. 

Figs.  275  and  276  are  the  femora  of  a wild  rabbit, 
one  of  which  had  been  broken  and  perfectly  united. 


The  figures  are  about  two  thirds  the  length  of  the 
original  bones.  The  shortening  is  about  equivalent  to 
three  inches  in  the  adult  human  femur,  and  the 
trochlea,  for  the  patella  is  slightly  turned  inwards. 
In  other  respects  the  fracture  has  been  remarkably 
well  repaired ; a,  a,  the  heads  of  the  femora  ; b,  b, 
the  great  trochanters ; c,  c,  the  lesser  trochanters ; 
d,  d,  the  pulley  surfaces  for  the  patellee ; e,  the 
situation  of  the  fracture. 

as  well  as  the  direction  of  the  displaced 
fragments,  and,  consequently,  to  form  a 
correct  judgment  respecting  the  means  to 
be  had  recourse  to  for  restoring  and  main- 
taining the  natural  relations  of  the  parts ; 
and,  thirdly,  who  has  not  acquired  manual 
dexterity  in  the  management  of  them,  by 
the  frequent  and  careful  application  of  the 
bandages,  splints,  and  other  parts  of  the  appa- 
ratus they  require.  A knowledge  of  the  parti- 
culars just  mentioned  is  requisite  for  the  treat- 
ment of  the  simplest  cases,  but  in  those  of 
a serious  nature,  as  severely  complicated 
fractures,  the  practitioner  should  be  able  to 
call  up  every  resource  of  knowledge,  ex- 
perience, and  tact ; for  he  will  have  to  contend 
with  the  dangers  arising  from  fever  of  various 
kinds  and  degrees  of  intensity,  according  to 
the  nature  of  the  accident,  or  the  constitution 
of  the  patient ; with  violent  spasms  in  the 
fractured  limb  ; with  high  inflammation  and 
tumefaction,  threatening  gangrene,  or  lead- 
ing to  suppuration  ; with  matter  diffused,  or 
collected  in  large  and  numerous  abscesses ; 
with  gangrene  itself,  circumscribed,  or  extend- 
ing to  a greater  or  less  portion  of  the  limb  ; 
with  the  laceration  of  the  main  artery  of 
the  part,  rendering  it  necessary  to  cut  down 
upon  and  secure  the  vessel,  amidst  the  con- 
fusion of  parts  occasioned  by  the  effusion  of 
blood,  or  to  expose  and  tie  it  at  some  higher 
point.  Lastly,  in  cases  of  the  greatest  degree 
of  severity,  the  surgeon  is  called  upon  at  the 
moment  to  resolve,  and  act  upon  his  reply  to 
the  question — as  difficult  and  delicate  as  any 
that  the  whole  practice  of  surgery  presents — 
whether  in  the  case  before  him,  weighing  all 
its  circumstances  with  that  true  humanity 
which  will  not  hesitate  to  operate  where  an 
operation  is  positively  indicated,  immediate 
amputation  should  be  performed,  or  whether 
the  nature  of  the  injury  is  such  as  to  afford  a 
reasonable  hope  of  preserving  both  the  life 
and  the  limb  of  the  patient,  and  to  justify  the 
surgeon  in  not  having  immediate  recourse  to 
the  knife.  The  rapid  sketch  I have  just  given, 
entitles  me,  I think,  to  assert,  that  there  is 
no  class  of  cases  in  surgery,  which  requires 
more  anatomical  knowledge,  nicer  experience 
and  judgment  (medically  and  surgically),  or 
greater  dexterity  of  manipulation,  than  that 
of  fractures. 

When  we  regard  the  frequency  and  great 
variety  of  fractures,  the  different  causes 
which  induce  them,  the  numerous  and  fearful 
injuries  which  may  attend  them  ; and  when 
we  contemplate  the  course  and  the  treatment 
and  the  consequences  of  fractures  and  of  all 
their  complications,  we  find  a subject,  the 
right  comprehension  of  which  cannot  be 
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attained  without  the  most  deliberate  exami- 
nation. 

Before  the  study  of  particular  fractures, 
there  are  many  general  considerations  which 
demand  the  attention  of  the  practitioner,  if 
he  would  be  prepared  to  determine  readily 
on  the  nature  and  treatment  of  individual 
cases,  as  they  may  be  presented  to  him.  We 
shall,  therefore,  first,  in  a general  way,  dwell 
on  the 

Causes  of  Fractures  ; their 
Varieties, 

Signs  and  Prognosis, 

Natural  Reparation,  and 
Surgical  Treatment. 

CAUSES  OF  FRACTURES. 

A knowledge  of  the  causes  of  fractures  seems 
to  be  the  first  natural  step  towards  the  dia- 
gnosis, and  right  management  of  them  ; and 
these  causes  are  to  be  considered  according  as 
they  are  predisposing  or  remote,  and  efficient 
or  proximate.  The  first  kind  may  be  divided 
into  the  local  and  the  general. 

The  local  predisposing  causes. — The  super- 
ficial situation  of  one  bone  exposes  it  more  par- 
ticularly to  become  fractured  from  direct  vio- 
lence : whilst  a more  protected  situation  leaves 
another  little  liable  to  be  acted  on  but  by 
counterstroke,  or  by  violence  communicated 
through  intervening  bone.  The  activity  of 
the  hands  and  lower  limbs  exposes  them  both 
to  frequent  injuries  from  without,  but  the  sus- 
taining duty  of  the  latter  subjects  them  to  ad- 
ditional dangers  from  sudden  and  irregular 
dispositions  of  the  weight  of  the  body.  This 
also  applies  to  the  upper  extremity,  when  it  is 
made  to  support  the  body,  as  in  falling.  The 
clavicle,  both  from  its  site  and  office,  is  infi- 
nitely more  liable  to  fracture  than  the  sca- 
pula, which  is  better  protected  by  soft  parts, 
is  placed  on  the  back  of  the  thorax,  out  of 
the  way  of  injuries,  and  does  not,  as  the 
clavicle,  form  a buttress  to  support  the 
body,  when  it  alights  on  the  shoulder,  or  when 
the  elbow  or  hand  is  stretched  out  to  break 
the  fall.  Sometimes  a tumor,  on  or  within  a 
bone,  causes  pressure  and  absorption  to  such 
an  extent  that  very  slight  violence  or  muscular 
effort  completes  the  division. 

Of  the  general  predisposing  causes  of  frac- 
ture, the  most  certain  operates  in  a similar  way 
to  the  last  named.  The  formation  of  cancerous 
tubercles  may  produce  the  absorption  of  bony 
matter  in  various  bones  at  the  same  time.  In 
subjects  affected,  as  it  is  said,  with  cancerous 
diathesis,  the  bones  are  often  much  more  rich 
in  earthy  particles,  as  well  as  more  slender 
and  porous  (Sanson)  ; and,  in  truth,  per- 
sons are  liable  to  fracture  from  atrophy,  both 
by  the  prevalence  of  tubercle,  and  by  a more 
simple  hypertrophy  of  medullary  tissue.  The 
last  is  sometimes  described  as  cancerous,  when 
perhaps  its  nature  is  widely  different. 

Rickety  conditions  of  the  skeleton,  in  youth 
or  advanced  age,  may  occupy  the  next  place 
as  causes.  The  precise  character  of  these 
affections  has  not  been  made  out,  although  the 
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accounts  render  it  probable  that  it  is  not  al- 
ways the  same,  but  various.  Professor  Gibson 
of  Philadelphia  relates  several  cases  of  this  kind 
in  his  Institutes  and  Practice  of  Surgery. 
In  one,  occurring  in  his  own  practice,  he 
saJs, — “ The  bones  of  the  arm,  fore-arm, 
thigh,  and  leg,  have  all  been  broken  repeat- 
edly, even  from  so  trivial  an  accident  as 
catching  the  foot  in  a fold  of  carpet,  whilst 
walking  across  the  room.  The  clavicles  have 
suffered  more  than  any  other  bone — having 
been  fractured  eight  times.  What  is  remark- 
able, the  boy  has  always  enjoyed  excellent 
health,  and  the  bones  have  united  without 
much  difficulty,  or  much  deformity.”  This 
patient  died  at  the  age  of  twenty-three,  having 
experienced  twenty-four  fractures. 

“ M.  Esquirol  has  in  his  anatomical  collection 
the  skeleton  of  a rachitic  female, in  which  nearly 
all  the  bones  of  the  limbs  and  trunk  are  covered 
with  traces  of  fractures,  more  or  less  conso- 
lidated : many  of  them  are  broken  in  two, 
three,  or  four  points  of  their  extent.  These 
fractures,  whose  number  reaches  above  two 
hundred,  appear  to  have  been  effected  at 
different  epochs,  judging  from  the  nature  of 
the  various  consolidations1.”  The  skeleton  of 
the  chest  of  an  aged  female  lunatic,  softened 
and  deformed,  with  almost  countless  fractures 
of  the  ribs,  as  described  above,  is  to  be  seen 
in  the  museum  of  Guy’s  Hospital,  and,  indeed, 
such  effects  of  extreme  fragility,  both  in  youth 
and  old  age,  are  only  to  be  spoken  of  as  rather 
uncommon. 

It  is  difficult  to  estimate  the  precise  nature 
of  the  dependences  of  fractures  upon  different 
periods  of  life.  Fractures  occur  at  every 
period  of  life  after  the  ossification  of  the 
bones  ; but  there  are  some  differences  between 
them,  connected  with  the  time  of  life,  worth 
noting.  Strength  is  the  character  of  the 
adult  bone,  flexibility  of  the  infantile,  and 
fragility  of  the  senile. 

I shall  have  hereafter  occasion  to  mention 
the  incomplete  fractures  of  the  long  bones,  and 
the  separation  of  epiphyses  from  the  shafts, 
as  peculiar  to  the  early  period  of  life.  Old 
age  is  marked  by  the  great  frequency  of  frac- 
ture of  the  neck  of  the  thigh-bone.  With 
old  age  comes  atrophy  of  the  bones,  and 
a proportional  increase  of  their  saline  com- 
ponents ; both  of  w'hich  changes  render  them 
more  fragile,  and  would  cause  fractures  in 
advanced  life  to  be  very  frequent  indeed,  if 
the  bones  were  exposed  to  such  concussions 
as  the}7  endure  with  impunity  in  youth. 

The  general  influence  of  scurvy  is  tolerably 
well  established.  On  this  subject,  “ Leveille 
recommends  us  to  peruse  Marcellus  Donatus; 
Saviard’s  Observations  ; Hevnede  Morbis  Os- 
sium  ; Poupart’s  Works  inserted  in  the  Mem. 
de  l’Acad.  des  Sciences,  1699;  and  the  trea- 
tise published  at  Verona,  in  1761,  by  Jean  de 
Bona.  To  these  works  I would  add  Lord 
Anson’s  Voyage,  in  which  the  effect  of  the 
scurvy  in  producing  the  absorption  of  the 
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callus  of  old  fractures,  and  a disjunction  of 
the  fragments,  is  very  curiously  exemplified.” 
— S.  Cooper’s  Surg.  Diet. 

The  effects  of  gout  and  syphilis  in  facili- 
tating fracture  are  uncertain,  although  a 
variety  of  facts  are  adduced  by  authors. 
“ These  facts,”  says  Sanson,  “ are  real,  but  is 
it  to  the  action  of  syphilis  on  the  bone,  or  to 
that  of  mercury  which  had  been  taken  for  a 
long  time  by  all  the  individuals  whose  cases  are 
recorded,  that  we  should  attribute  fracture  ? ” 
The  answer  probably  is,  that  the  osseous  sys- 
tem, like  the  rest  of  the  body,  is  more  or  less 
prone  to  atrophy  under  the  influence  of  all 
debilitating  causes.  Poisons,  medicines,  dis- 
use, are  certain  predisposing  causes  of  frac- 
ture, and  even  wasting  of  the  cutaneous  and 
other  coverings.  The  fact,  that  influences 
opposite  to  the  above  are  opposed  to  fracture, 
is  well  known,  and  corroborates  the  foregoing 
remarks.  The  form  and  proportions  of  the 
skeleton  may  favour  or  impede  fracture.  A 
man  with  a delicate  skeleton  falls  on  his  head, 
and  symptoms  of  cerebral  oppression  follow. 
The  prognosis  is  more  serious  than  in  the 
case  of  a stout  bony  person.  Undue  de- 
velopment of  muscle,  while  it  produces  frac- 
ture, or  assists  to  produce  it,  is  also  a grave 
cause  of  the  displacement  of  fragments  and 
difficulties  in  treatment. 

Severe  cold  has  been  spoken  of  as  a general 
predisposing  cause ; but  the  greater  fre- 
quency of  falls,  and  the  hardness  of  the 
ground,  sufficiently  account  for  the  greater 
number  of  fractures  that  take  place  in  frosty 
weather,  without  supposing  that  cold  has  any 
specific  effect  in  producing  fragility  of  the 
bones. 

The  efficient  causes  of  fracture  are  internal 
or  external.  Muscular  action  is  the  only 
internal  efficient  cause.  It  occasionally  rup- 
tures the  patella,  and  rarely  the  olecranon, 
the  os  calcis,  and  even  some  other  bones,  as 
the  humerus  and  femur;  although,  if  we  ex- 
clude the  doubtful  cases  which  are  recorded, 
and  those  in  which  some  disease  had  pro- 
bably induced  unnatural  fragility,  the  long 
bones  should  scarcely  be  mentioned  as  liable 
to  spontaneous  fracture.  Spasms,  epilepsy, 
throwing  a stone,  and  sudden  effort  to  regain 
the  equilibrium  of  the  body,  are  recorded  as 
having  induced  fractures  of  the  thigh-bone,  the 
tibia,  or  the  humerus.  A furious  maniac,  con- 
fined in  a chair  at  Charenton,  threw  his  head 
violently  forwards,  and  produced  separation 
between  the  fifth  and  sixth  cervical  vertebrae, 
with  fracture,  and  died  in  thirty-six  hours  '. 

Far  the  greatest  number  of  fractures  are  the 
result  of  external  efficient  causes.  These  act 
directly  or  indirectly.  The  passage  of  a wag- 
gon-wheel over  a limb,  a violent  blow,  a fall 
from  a scaffold  on  any  hard  body,  are,  in  the 
first  instance,  direct  external  efficient  causes. 
The  external  efficient  cause  is  indirect  when  it 
acts  at  a distance  from  the  point  at  which  the 
fracture  takes  place.  Suppose  a fall  on  the 
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elbow  to  result  in  a fracture  of  the  hu- 
merus in  any  part  of  its  length.  The  re- 
sistance of  the  ground  acting  at  one  extremity 
of  the  bone,  and  the  falling  body  at  the  other, 
tend  to  bend  it  beyond  what  its  elasticity 
admits  of,  and  it  yields  at  some  point  more  or 
less  distant  from  those  at  which  the  force  and 
resistance  are  applied.  In  this,  or  any  similar 
case,  the  external  efficient  cause  is  said  to  be 
indirect.  The  fracture  is  generally  of  a more 
serious  nature  when  the  cause  acts  directly 
than  when  it  acts  indirectly ; because,  in 
the  former  case,  the  fracture  is  necessarily 
complicated  by  contusion  or  laceration  of 
the  investing  soft  parts.  Another  variety 
may  occur,  combining  an  external  with  an 
internal  cause,  the  latter  acting  passively. 
This  case  is  not  of  very  uncommon  occur- 
rence at  the  ankle-joint,  in  cases  of  dislo- 
cation with  fracture.  The  external  vio- 
lence acts  through  the  ligaments,  which,  in- 
stead of  yielding,  tear  off  the  malleoli  into 
which  they  are  inserted ; and  thus  they 
are  passive  causes  of  fracture.  A very  sin- 
gular case  of  this  nature  occurred  in  the 
Richmond  hospital,  under  the  care  of  Dr. 
Hutton,  three  or  four  years  ago.  A young  man, 
of  about  twenty-five  years  of  age,  was  thrown 
to  the  ground  with  great  violence,  in  wrestling. 
On  rising  he  found  himself  unable  to  walk 
from  pain  in  the  knee.  The  joint  and  limb, 
for  some  distance  above  and  below,  quickly 
swelled,  and  became  excessively  painful. 
High  fever,  with  great  constitutional  disturb- 
ance, and  frequent  starting  of  the  limb  at 
night,  soon  set  in  ; and  the  patient  died  in 
about  three  weeks  ; symptoms  of  intense  pleuro- 
pneumonia on  the  side  of  the  injury,  and  of 
the  same  affection  commencing  on  the  other, 
having  preceded  death  a few  days.  The  joint 
was  found  full  of  pus,  with  flakes  of  lymph  ; 
the  synovial  membrane  was  of  a bright  scarlet  ; 
and  a portion  of  the  spine  and  articulating 
surfaces  of  the  tibia,  nearly  as  large  as  a crown 
piece,  was  found  torn  from  the  head  of  the 
bone,  and  adhering  to  the  anterior  crucial 
ligament.  The  preparation  is  in  the  Museum 
of  the  Richmond  hospital,  and  a drawing  of 
it  has  been  published  bj'  Mr.  Adams  in  the 
article  ‘ Knee-joint  ’ of  the  Cyclopaedia  of 
Anatomy. 

VARIETIES  OF  FRACTURES. 

It  has  been  customary,  after  the  manner  of 
the  French,  to  speak  in  this  place  of  the  dif- 
ferences of  fractures  ; and  it  will  not  require 
much  reflexion  to  show  that  our  general  con- 
siderations should  include  a concise  arrange- 
ment and  account  of  all  the  varieties  of  frac- 
ture. The  proper  or  systematic  place  for 
such  an  exposition  would  probably  be  imme- 
diately preceding  the  history  of  particular 
fractures  ; and,  indeed,  this  is  the  order  to  be 
recommended  for  the  student. 

The  varieties  of  fractures  noticed  by  dif- 
ferent writers  are  very  numerous.  I shall 
dwell  chiefly  upon  those  which  are  of  interest 
or  importance  in  practice.  It  will  be  useful 
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to  give  some  idea  of  the  comparative  fre- 
quency of  fractures  of  different  bones.  The 
following  table 1 is  quoted  as  a satisfactory 
approximation  to  the  truth. 


FRACTURES 
OF  THE 

NUMBER. 

CURED. 

RELIEVED,  OR 
DISCHARGED 
BY  REQUEST. 

DIED. 

AMPUTATIONS. 

Thigh 

118 

92 

9 

17 

2 

Leg 

293 

241 

11 

41 

14 

Cranium  .... 

46 

14 

2 

30 

Patella 

16 

14 

2 

Spine 

8 

1 

7 

Sternum 

5 

4 

i 

Clavicle 

84 

75 

7 

2 

Arm 

250 

216 

22 

12 

9 

Fingers 

9 

8 

1 

Scapula  

10 

8 

1 

1 

Klbow 

2 

1 

1 

Nose 

3 

3 

Jaw 

19 

12 

1 

6 

Pelvis 

5 

5 

Foot 

12 

10 

2 

4 

Ribs 

46 

39 

2 

5 

Unnamed.  . . . 

2 

2 

Compound  frac- 

ture  of  the 

Pelvis 

1 

1 

Knee 

2 

1 

1 

2 

Thigh 

15 

4 

1 

10 

946 

749 

62 

135 

31 

Admitted  as  4 

un  - united  >- 

13 

9 

2 

2 

Fractures.  .) 

Total . . . 

959 

758 

64 

1 137 

31 

Now,  according  to  the  above,  the  following 
is  the  order  in  point  of  frequency  in  which 
the  more  common  fractures  occur,  namely, 

Fractures  of  the 

Leg, 

Upper  extremity, 

Thigh, 

Clavicle, 

Ribs, 

Skull, 

Jaws, 

Patella, 

Foot, 

Scapula, 

Fingers, 

Spine. 

It  may  be  worth  while  to  remember  that 
certain  circumstances  will  somewhat  modify 
the  inferences  to  be  deduced  from  the  above. 
We  may  suppose  that  slight  or  mild  cases  of 
fracture  (as  of  the  fibula)  would  rather 
increase  the  number  set  down  to  the  leg, 
the  clavicle,  and  especially  the  fore-arm,  the 
fingers  and  foot. 

Again,  perhaps,  the  proportion  of  skull- 

1 Statistics  of  Fractures  and  Dislocations  treated  in 
the  Pennsylvania  Hospital  during  the  Ten  Years 
from  1830  to  1839  inclusive.  By  George  W.  Norris, 
M.D.,  one  of  the  Surgeons  to  the  Institution.  See 
the  American  Journal  of  the  Medical  Sciences,  April 
1841. 


fractures  ought  to  be  a little  increased  to 
include  immediately  fatal  injuries  which  are 
not  brought  to  a hospital,  and  the  same  is  to 
be  observed  for  all  the  bones  of  the  trunk. 
Not  a few  cases  of  fractured  ribs  are  treated 
in  private. 

It  may  be  supposed  that  the  fractures  of 
the  thigh  are  all  enumerated,  and  that,  like 
all  the  severer  cases  brought  in  for  treatment, 
they  refer  to  the  widest  range  of  population. 

The  number  is  possibly  a little  too  high  for 
fractured  scapulae,  the  diagnosis  of  which  is 
somewhat  uncertain,  and  examples  of  which 
are  very  scanty  in  museums h 

The  fractures  of  the  carpus  are  not  stated 
apart  from  those  of  the  fore-arm  with  which 
they  are  so  often  combined,  and,  doubtless, 
some  cases  of  broken  leg  include  injury  to  the 
tarsal  bones,  as  we  commonly  find. 

Two  hundred  and  twenty  urgent  cases  of 
fracture  were  admitted  at  Guy’s  hospital  in 
one  year  ; and  the  following  are  the  varieties, 
and  their  respective  numbers  : 


FRACTURES 
OF  THE 

Nos. 

Reported,  open,  or 
compound. 

Femur 

48 

Tibia  & fibula. 

36 

Tibia 

13 

Fibula 

13 

4 ...  66 

10 

Humerus .... 

30 

2 

18 

18 

Ribs 

11 

emphysema.  4 

Patella 

8 

Radius 

4 

Ulna 

1 

Olecranon  . . . 

2 

Radius  & Ulna 

4 ..  11 

1 

Clavicle 

5 

Skull 

4 

Ossa  Nasi.  . . . 

3 

3? 

Lower  Jaw  . . 

3 

] 

Great  Toe  . 24 

Astragalus  . 1 \ 

4 

Spine  ....  1 J 

Of  bones,  not  j 

mentioned, 

of  difficult 

8 

\ 

diagnosis,  as 

about  great 

joints,  &c. 

220 

It  will  be  needless  here  to  inquire  particu- 
larly after  the  fractures  of  those  bones  which 
are  least  liable  to  injury  ; and  the  facts,  con- 
cerning the  particular  parts  of  each  bone, 
which  are  most  exempt  from,  and  most  liable 
to,  fracture,  will  be  most  available  when  we 
come  to  consider  the  bones  individually. 

Independently  of  the  varieties  of  fracture 

1 For  instance,  writers  describe,  and  surgeons  dia- 
gnosticate, fracture  of  the  neck  of  the  scapula ; and 
some  seem  to  suppose  that  this  injury  may  occur  fre- 
quently ; but  I have  never  been  able  to  find  an  example 
in  proof,  nor  have  I ever  heard  or  read  of  a dissected 
specimen  of  the  accident.  There  seem  to  be  many 
reasons  why  it  should  take  place  with  difficulty, 
even  if  it  happen  at  all,  as  a simple  fracture. 
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produced  by  the  difference  of  their  causes,  it  is 
evident  that  long,  and  flat,  and  cubical  bones, 
must  be  differently  affected  by  any  one  kind 
of  violence  ; and  the  same  may  be  said  also  of 
cancellated  or  spongy  bone,  and  that  which  is 
more  dense  or  brittle.  The  cylindrical,  and 
especially  the  long  bones,  are  most  prone  to 
yield  towards  their  middle  points,  and  more 
or  less  transversely,  or  rather  with  some  slight 
obliquity  and  irregularities ; flat  bones  are 
mostly  affected  in  the  way  of  indentations  and 
fissures,  linear  or  starry  ; and  the  smaller  and 
cubical  bones  are  chiefly  subject  to  kinds  of 
crushing  violence.  Cancellated  bone  has  its 
fibres  mainly  perpendicular  to  the  planes  of 
support  or  pressure,  or  in  the  line  of  muscular 
and  ligamentous  extension  ; and  the  course  of 
fracture  necessarily  inclines  to  the  direction 
of  the  fibres,  but  reticular  bone  is  also  liable 
to  a kind  of  indentation,  and  to  be  deeply 
penetrated,  as  by  sharp  fragments  of  bone, 
in  what  are  called  impacted  fractures. 

In  the  next  place,  we  find  that  fractures 
differ  with  respect  to  the  displacement  of 
the  parts  of  the  broken  bones.  The  dis- 
placements vary  greatly  in  degree,  and,  as 
we  have  already  said,  they  must  depend 
much  on  the  degree  and  nature  of  the  vio- 
lence applied  ; and,  again,  on  the  form  and 
strength  of  the  hones  concerned,  as  well  as 
the  influence  of  muscles  and  of  gravitation. 

The  displacements  of  fragments  of  flat  bones 
are  sometimes  considerable,  in  the  form  of 
indentations  or  of  overlapping  ; but  setting 
aside  the  injuries  which  involve  such  vital 
organs  as  the  brain  or  the  spinal  marrow,  the 
most  important  displacements,  as  well  as  the 
most  frequent,  are  those  affecting  the  long 
bones. 

Fractures  differ  with  respect  to  the  displace- 
ment of  the  fragments  of  the  broken  bone. 
These  displacements  are  longitudinal,  lateral, 
rotatory,  and  angular.  The  first  kind  is  of  great 
and  common  interest  to  surgeons.  It  is  often 
caused  by  the  force  producing  the  fracture 
not  being  spent  in  the  breaking  of  the  bone, 
but  driving  the  fragments  past  one  another, 
so  that  they  ride.  A more  common  cause  is 
the  action  of  the  muscles  on  the  lower  frag- 
ment, or  on  the  limb  which  articulates  with 
it.  This  cause  is  constantly  in  operation 
after  the  accident,  and  tends,  continually,  to 
reproduce  the  deformity,  after  it  has  been  re- 
moved by  the  hand  of  the  surgeon.  Indeed, 
it  is  usually  asserted,  that,  besides  the  effect 
of  the  violence  producing  the  accident,  this 
is  the  only  cause  of  shortening  : but  this  is 
not  strictly  correct,  and  it  is  of  importance  to 
be  aware  of  the  error.  In  the  course  of  the 
reparation  of  fracture,  gravitation,  or  the  pres- 
sure of  the  patient’s  body,  may  induce  over- 
lapping, and  although  the  lower  fragment 
be  maintained,  mechanically,  in  precisely 
the  same  position  as  the  corresponding  part 
of  the  opposite  limb,  yet  an  accurate  admea- 
surement may  detect  a difference  of  length 
between  the  limbs.  In  a fracture  of  the  neck  of 
the  femur  treated  with  Hagedorn’s  splint,  if 


the  body  of  the  patient  in  bed  be  drawn  to  the 
side  of  the  injury,  so  as  to  lower  the  crest  of 
the  ilium  on  that  side,  the  distance  between 
the  anterior  superior  spinous  process  of  the 
ilium,  and  the  point  of  the  external  malle- 
olus on  the  injured,  as  compared  with  the 
sound  side,  will  be  diminished.  The  shorten- 
ing of  the  limb,  in  this  case,  is  owing  to  the 
descent  of  the  ilium  with  the  upper  fragment ; 
although  it  is  obvious  that  the  same  shorten- 
ing might  be  owing  to  the  contraction  of  the 
psoas  and  iliacus  internus  muscles.  “ It  is 
principally,”  says  Boyer,  “ to  the  muscles 
which  are  attached  to  the  lower  fragment, 
or  to  the  limb  with  which  this  fragment 
articulates,  that  the  displacement  is  to  be 
attributed.  Suppose  the  humerus  to  be  frac- 
tured between  its  superior  extremity  and  the 
point  where  the  insertion  of  the  pectoralis 
major  takes  place,  this  muscle,  aided  by  the 
latissimus  dorsi  and  teres  major,  draws  the 
lower  fragment  inwards,  and  displaces  it  by 
drawing  it  to  the  inside  of  the  upper  frag- 
ment, which  remains  undisturbed,  on  account 
of  its  shortness  ; and  further,  because  nothing 
provokes  the  action  of  the  muscles  which  are 
attached  to  it.  In  the  fracture  of  the  neck  of 
the  femur,  the  upper  fragment,  inclosed  in  the 
ilio-femoral  articulation,  gives  attachment  to 
no  muscle ; all  those  attached  to  the  lower 
fragment  draw  it  upwards  and  backwards,  and 
the  displacement  in  this  direction  is  inevitable. 
In  all  fractures  in  which  the  inferior  fragment 
is  carried  along  in  all  the  movements  that  the 
limb  with  which  it  articulates  executes,  the 
muscles  which  are  attached  to  the  bones  of 
which  that  limb  is  composed,  become  a pow- 
erful cause  of  displacement  : it  is  in  this  man- 
ner that  in  the  fracture  of  the  femur,  the 
biceps,  semi-tendinosus,  and  semi-membrano- 
sus  muscles,  draw  the  leg,  and  with  it  the 
inferior  fragment,  upwards,  inwards,  and  back- 
wards, and  make  it  pass  up  on  the  inner,  and 
somewhat  posterior  side  of  the  upper  frag- 
ment, the  extremity  of  which  then  projects 
anteriorly  and  externally.  In  fracture  of  the 
leg,  the  gastrocnemius,  soleus,  and  peronei, 
draw  the  inferior  fragments  of  the  tibia  and 
fibula,  and  make  them  glide  along  the  external 
and  posterior  side  of  the  upper  fragments ; 
for  here,  as  everywhere  else,  the  strongest 
muscles,  in  producing  the  displacement,  draw 
towards  themselves  the  fragment  upon  which 
they  act  ; and  as  the  posterior  muscles  of  the 
leg  prevail,  in  number  and  force,  over  the  an- 
terior, and  as  those  placed  externally  are  not 
counterbalanced  by  any  muscle,  the  displace- 
ment must  needs  be  backwards  and  outwards. 
We  might  then,  supposing  a fracture  at  any 
point  of  the  length  of  a bone,  determine  a 
priori,  from  an  anatomical  knowledge  of  the 
muscles,  in  what  direction  the  displacement 
must  occur ; supposing,  further,  that  we  op- 
pose no  resistance  to  the  muscular  action,  and 
that  the  displacement  depends  solely  upon 
this  cause 

' Boyer,  Maladies  C'hirurgicalcs,  tom.  iii.  p.  lfi. 
These  opinions  serve  very  well  for  individual  illustra- 
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When  the  surfaces  of  a transverse  fracture 
of  a long  bone  have  been  moved  along  one 
another,  without  entirely  ceasing  to  be  in 
apposition,  as  when  the  centre  of  one  ap- 
proaches an  edge  of  the  other,  the  displace- 
ment is  said  to  be  lateral,  or  according  to 
the  diameter.  Of  course,  also,  some  lateral  dis- 
placement always  attends  fractures  with  short- 
ening. 

Rotatory  displacement  exists  when  one  of 
the  fragments  is  made,  by  the  weight,  of  the 
limb,  the  action  of  muscles,  or  any  other  cause, 
partially  to  revolve,  so  that  the  corresponding 
points  of  the  circumference  of  the  fragments 
no  longer  lie  opposite  one  another.  In  cases 
liable  to  this  displacement,  great  attention 
should  be  given  to  prevent  the  consolidation 
of  the  fracture  with  the  very  inconvenient 
deformity  it  would  occasion.  I have  known 
this  deformity  to  arise  in  a fracture  of  the 
upper  part  of  the  femur,  after  the  supposed 
cure,  by  the  weight  of  the  limb  constantly 
acting  on  the  imperfectly  consolidated  callus, 
so  that  eventually,  while  the  patient  lay  in  bed 
fairly  on  the  back,  the  injured  limb  rested  on 
the  outside  of  the  knee  and  outer  edge  of  the 
foot. 

When  the  fragments  form  an  angle  with 
each  other,  the  displacement  is  said  to  be 
according  to  their  direction,  or  angular.  This 
deformity  may  be  an  immediate  effect  of  the 
cause  of  the  fracture  ; or  it  may  be  caused 
by  the  action  of  the  muscles  which  lie  behind 
or  beneath  the  angle  ; or,  as  not  unfrequently 
happens,  it  may  be  occasioned  by  the  plane 
on  which  the  fractured  limb  rests  not  being 
judiciously  disposed,  so  as  to  maintain  each 
fragment  at  a proper  elevation.  Suppose  a 
fracture  of  both  bones  of  the  leg  about  its 
middle,  if  the  heel  is  not  sufficiently  sup- 
ported, the  limb  resting  on  its  posterior  sur- 
face, the  upper  and  lower  fragments  will  form 
an  angle,  salient  anteriorly  ; if,  on  the  con- 
trary, the  heel  is  too  much  elevated,  an 
angular  displacement  will  be  the  result,  the 
angle  being  salient  backwards. 

It  frequently  happens,  that  more  than  one, 
sometimes  that  all,  of  these  displacements  are 
met  with  in  the  same  fracture  : thus,  in  a 
fracture  of  the  femur  a little  below  the  lesser 
trochanter,  the  action  of  the  biceps,  &c.  draw- 
ing  the  lower  fragment  upwards,  inwards,  and 
backwards,  will  give  rise  to  a longitudinal  dis- 
placement, accompanied,  of  necessity,  with 
that  in  the  direction  of  the  diameter  ; the 
psoas  and  iliacus  interims  muscles  will  draw 
forwards  the  lower  end  of  the  upper  frag- 
ment, and  thus  cause  an  angular  deformity, 
while  the  limb,  gravitating  till  it  comes  to  lie 
on  its  outside,  rotates  the  inferior  fragment, 
producing  the  displacement  according  to  the 
circumference.  Occasionally  there  exists  no 
sensible  displacement ; as,  in  some  incomplete 
fractures,  in  those  where  the  bone  is  merely 
fissured,  and  in  some  impacted  fractures,  and, 

tions.  but  the  general  expression  of  them  is  somewhat 
too  theoretical  and  partial,  as  will  appear  from  the 
study  of  particular  fractures. 


lastly,  where  one  bone  of  a part  being  broken, 
an  adjacent  bone  acts  as  a splint,  and  thus  ren- 
ders the  displacement  inappreciable.  Trans- 
verse fractures,  in  situations  where  the  bone 
is  thick,  as  near  the  head  of  the  tibia,  and  in 
which  the  periosteum  has  not  suffered  much, 
are  accompanied  with  inconsiderable  defor- 
mity. 

Varieties  relating  to  the  line  or  surface  of 
fractures. — We  have  already  hinted  at  some 
of  these  ; but  it  is  necessary  to  remark,  con- 
cerning long  bones,  that  these  fractures  differ 
according  to  the  direction  in  which  the  rup- 
ture of  the  bony  tissue  takes  place  ; thus,  we 
may  have  transverse,  oblique,  and  longi- 
tudinal fractures.  The  transverse  are  much 
less  common  than  oblique  fractures.  They 
occasionally  occur  at  all  periods  of  life  in  the 
spongy  tissue  of  the  extremities  of  bones  ; 
very  rarely  in  the  compact  tissue  of  the  shaft, 
except  in  early  life,  when  they  are  much  more 
frequent  than  in  the  adult,  or  in  old  age. 
They  are  more  easily  managed  than  oblique 
or  longitudinal  fractures,  and  admit  of  cure, 
with  little  or  no  deformity. 

Oblique  fractures  are  by  much  the  most 
common.  They  are  met  with  of  every  degree 
of  obliquity,  from  that  approaching  to  trans- 
verse to  one  approaching  to  longitudinal. 
The  oblique  surfaces  commonly  glide  with 
ease  on  one  another  under  the  influence  of 
any  external  force,  or  in  obedience  to  muscles 
drawing  the  lower  fragment  upwards.  Hence, 
in  this  kind  of  fracture,  it  is  frequently  very 
difficult  to  maintain  the  fragments  in  just  ap- 
position, and  to  prevent,  during  the  consolida- 
tion of  the  fracture,  a certain  degree  of  shorten- 

Figs.  277. 
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ing  of  the  limb.  The  common  character 
of  the  fracture  of  a shaft  is  obliquity  and 
raggedness  ; and  rarer  traits  are  fissures  and 
the  separation  of  several  fragments  constitut- 
ing simple  comminuted  fracture.  Fractures  in 
a longitudinal  direction  are  of  rare  occurrence. 
Their  existence  has  been  denied  by  such  high 
authorities  as  Boyer,  Petit,  and  Louis  ; but  it 
appears  to  me  to  be  quite  unreasonable  to 
deny  the  possibility  of  a fracture  in  any  direc- 
tion ; and,  in  point  of  fact,  gun-shot  fractures 
have  not  unfrequently  this  direction.  The 
accompanying  figures  (277),  from  the  Patho- 
logie  Chirurgicale  of  J.  Cloquet,  give  ex- 
amples of  longitudinal  fracture,  the  one  caused 
by  a fall  from  the  roof  of  a house,  the  other 
by  a musket  ball. 

It  sometimes  happens  that  a fourth  or  a 
fifth  of  the  length  of  the  tibia  above  its  middle 
is  detached  by  transverse  fractures,  and  di- 
vided by  a longitudinal  rent ; and  the  same 
kind  of  injury  is  in  a manner  proper  to  the 
femur,  between  its  middle  and  the  trochanter 
minor. 


Fig.  278. 


The  upper  half  of  the  os  femoris,  in  which  a double , 
transverse , and  a longitudinal  fracture  have  occurred 
and  been  repaired.  The  upper  broken  end  has  been 
drawn  forward , causing  considerable  deformity.  The 
bony  union  is  only  abundant  where  needed , and  where 
there  was  some  contact  of  bones  or  continuity  of  peri- 
osteal bands , and  not  where  the  inflammatory  effu- 
sion must  have  been  greatest , namely  in  the  wide  longi- 
tudinal fissures. — Museum  of  St.  Tho  mas's  Hospital. 

We  have  in  part  explained  the  occurrence 


of  longitudinal  fractures  at  the  inferior  end  of 
the  tibia,  femur,  and  humerus. 

An  Austrian  at  Marengo  was  struck  by  a 
ball  on  the  lower  third  of  the  tibia  ; he  walked 
several  miles,  but  was  obliged  to  undergo 
amputation  above  the  knee.  The  impression 
of  the  ball  was  distinct,  and  from  it  ran  ob- 
lique fissures,  and  one  longitudinal,  dividing 
the  bone  to  near  its  upper  expansion '. 

Longitudinal  fractures  are  caused  more  par- 
ticularly by  bullet  wounds,  but  not  necessarily 
so.  It  cannot  be  very  profitable  to  inquire 
whether  a perfectly  simple  or  uncomplicated 
fissure  can  take  place  in  the  solid  shafts. 

There  is  a form  or  method  of  displacement 
in  the  longitudinal  direction  known  by  the 
name  of  impacted  fracture — one  broken  extre- 
mity being  driven  into  that  which  is  opposed 
to  it.  The  spongy  end  of  a long  bone  may 
yield  to  the  thrust  of  its  broken  shaft,  and 
such  are  almost  the  only  examples  of  impacted 
fracture.  The  attendant  deformity,  and  short- 
ening of  the  limb,  are  necessarily  limited,  and 
often  very  slight. 

Impacted  fracture,  which  may  be  attended 
with  fissures,  is  a kind  of  complication  of  com- 
plete fracture,  since  a part  must  be  exten- 
sively detached  from  its  natural  solid  connex- 
ions, and  thrust  to  some  distance  between 
elastic  layers  or  fibres  of  bone,  and  be  grasped 
by  them,  to  constitute  a truly  impacted  frac- 
ture. 

Fig.  279. 


Fig.  279  is  a diagram  representing  the  inner  section  of 
the  inferior  end  of  the  tibia.  There  is  a fracture , 
impacted  and  attended  with  rotatory  displacement, 
by  reason  of  which  a long  point  is  seen  driven  into 
the  cancelli  below  and  only  a short  one  above.  Thera 
was  not  more  than  half  an  inch  of  actual  shortening 
of  the  limb.  At  the  base  of  the  inner  malleolus  is  seen 
a simple  fissure , which  extended  about  two  inches  tip 
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the  shaft.  The  parts  are  in  the  museum  at  Guy's 
Hospital ; they  were  taken  from  a female  of  about 
forty-jive  years  of'  age,  who  fell  from  a chair  in 
which  she  had  been  standing,  and  alighted  on  her 
foot.  At  the  end  of  three  weeks  the  only  appearances 
of  repair  were  slight  bony  masses  scattered  beneath 
the  periosteum  over  the  surfaces  of  the  fragments , and 
over  the  fissure.  The  fracture  was  simple , and  the 
patient  was  carried  off  by  fever  and  visceral  inflam- 
mation, 

Of  flexed  or  bent  bone. — Modern  surgeons 
are  divided  on  the  question,  whether  we  should 
admit  that  fractures  may  differ  according  as 
they  are  complete  or  incomplete ; but  I do 
not  hesitate  to  resolve  it  in  the  affirmative. 

Some  cases  of  impacted  fracture,  and  fis- 
sures in  flat  bones,  where  the  rupture  of  the 
osseous  tissue  does  not  extend  to  both  sur- 
faces, or  actually  separate  any  fragment  from 
the  bone,  are,  I think,  to  be  looked  upon  as 
incomplete  fractures. 

The  result  of  violence  applied  to  any  of  the 
long  bones,  in  early  life,  is  not  unfrequently 
an  angular  deformity,  without  crepitus  or  mo- 
bility of  the  bone  in  the  situation  of  the  injury, 
plainly  arising  from  an  incomplete  or  partial 
fracture.  In  these  cases,  the  fracture  will 
almost  always  be  rendered  complete,  in  the 
attempt  to  restore  the  natural  direction  of  the 
bone,  without  great  caution  and  gentleness 
on  the  part  of  the  surgeon.  Mr.  Hart,  in  a 
paper  on  this  kind  of  fracture,  in  the  first  num- 
ber of  the  “ Dublin  Journal  of  Medical  Science,” 
justly  assigns  the  large  proportion  of  animal 
matter  in  the  young  bone  as  the  cause  of  this 
peculiar  fracture  of  childhood. 

The  late  Mr.  Howship  preserved  a speci- 
men of  defined  angular  yielding  in  an  infant’s 
femur.  This  example  is  now  in  the  Museum 
of  Guy’s  Hospital,  with  some  others.  The 
peculiar  appearance  of  these  incomplete  frac- 
tures may  be  very  easily  produced  experi- 
mentally in  young  bones,  so  that  the  general 
fact  need  not  be  doubted,  although  the  term, 
imperfect  fracture,  does  not  well  express  it. 
It  must  appear  more  reasonable  to  employ  the 
term,  flexed,  or  bent  bone. 

Chaussier  and  others  have  recorded  many 
cases  of  fracture  occurring  during  intra-uterine 
life.  They  are  usually  the  consequence  of 
some  external  violence  to  which  the  mother 
has  been  exposed  before  the  birth  of  the  child, 
or  of  force  used  at  the  birth ; injudiciously, 
or  of  necessity,  in  effecting  delivery  by  art. 
Chaussier  has  met,  in  the  same  foetus,  with  a 
great  number  of  fractures,  which  could  not 
be  attributed  to  violence,  and  to  which  lie  has 
therefore  given  the  name  of  spontaneous  frac- 
tures. 

There  was  a remarkable  example  of  this  kind, 
in  which  each  of  the  long  bones  presented  one 
or  more  of  these  lesions,  some  of  which  were 
recent,  others  beginning  to  unite,  whilst  others 
were  consolidated.  The  child  survived  its 
birth  only  seventy-four  hours.  Somewhat 
similar  cases  have  been  reported  by  Gardner 
and  Glokengieser ; and  there  are  evident 
analogies  between  such  cases,  and  those  of 
rickety  fractures  already  described. 


There  is  an  injury  to  which  bones  are  liable 
from  violence,  in  the  earliest  periods  of  life, 
which  is  somewhat  different  from  ordinary  frac- 
ture, inasmuch  as  the  osseous  tissue  itself  may 
remain  intact.  I allude  to  the  forcible  sepa- 
ration of  an  epiphysis  from  the  shaft  of  a bone, 
or  the  disunion  of  the  distinct  parts  of  which 
a child’s  bone  is  composed,  as  when  the  head 
of  the  femur  is  driven  through  the  acetabulum 
into  the  pelvis,  severing  the  three  parts  of 
which  the  os  innominatum  consists  in  early 
life.  This  is  a subject  of  considerable  import- 
ance, to  which  I shall  return.  The  same 
general  principles  of  treatment  are  applicable 
to  the  three  cases,  — fracture,  flexure,  and 
separation  of  the  epiphyses  of  bones. 

Varieties  which  depend  on  the  degrees  of  in- 
jury done  to  the  parts  around  the  fracture. — 
A distinction  between  fractures,  of  great 
interest  in  practice,  is  founded  on  the  degree 
of  injury  inflicted  on  the  soft  parts,  either  by 
the  fractured  bone  itself,  or  by  the  external 
violence  that  produced  the  fracture.  In  this 
point  of  view  fractures  are  distinguished  into 
simple  and  complicated. 

A simple  fracture  is  one  in  which  the  force 
producing  it  is  entirely  or  nearly  expended  in 
effecting  the  fracture,  and  in  which  the  soft 
parts  have  suffered  but  little.  It  is  scarcely 
possible  for  a fracture  to  take  place  without 
some  mischief  to  the  soft  parts,  such  as  more 
or  less  tearing  of  the  periosteum,  and  injury 
to  the  muscles  in  immediate  contact  with  the 
bone. 

A simple  fracture  does  not  necessarily  in- 
volve much  more  than  the  essentials  of  frac- 
ture— a fissure  of  separation,  sanguineous 
effusion,  and  slight  lesions  of  the  superjacent 
periosteum  ; but  it  is  customary  among  sur- 
geons to  regard  most  fractures  as  simple, 
although  there  be  some  comminution,  and 
considerable  displacements,  as  well  as  lacera- 
tion of  periosteum,  cellular  membrane,  and 
muscle,  and  even  some  contusion.  Extrava- 
sated  blood,  to  the  amount  of  drachms,  or  even 
ounces,  is  not  usually  thought  to  deprive 
a fracture  of  the  simple  character,  unless 
under  peculiar  circumstances  ; for,  it  is  ever 
to  be  remembered,  the  foundation  of  this 
valuable  and  truly  surgical  distinction  is  in 
the  practical  knowledge,  that  the  course  of 
reparation  in  such  fractures  is  simple  ; that  is, 
in  the  general,  without  danger,  or  material 
interruption. 

Complicated  Fractures.  — Whenever  any 
common  circumstance  of  simple  fracture  is 
met  with  in  a materially  excessive  or  trouble- 
some degree,  the  case  should,  at  least  in  a 
practical  sense,  be  styled  complicated.  Im- 
moderate displacement,  comminution,  lacera- 
tion of  muscle  or  membrane,  and  extravasation, 
constitute  the  first  order  of  complications. 

To  entitle  a fracture  to  rank  as  a strictly 
complicated  one,  the  lesion  of  the  soft  parts 
must  be  of  a serious  nature,  either  from  the 
extent  of  the  injury,  its  opening  a communi- 
cation with  the  air,  or  its  engaging  some 
important  part. 
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Of  open,  exposed,  or  compound  fractures. — 
The  most  important  and  frequent  complica- 
tion has  hitherto  been  known  in  our  language 
by  the  term  compound  fracture  ; but  it  may, 

I conceive,  be  much  more  readily  understood 
by  the  name  of  open  or  exposed  fracture. 

In  the  nomenclature  of  French  surgery  a 
compound  fracture  has  justly  a very  different 
meaning  from  that  hitherto  usually  attached 
to  it  by  us.  When  a bone  is  broken  in  two 
or  more  places,  or  when  the  bones  of  the 
fore-arm  or  leg  are  simply  divided,  the  case 
is  called  by  French  surgeons  a “ fracture 
composee.” 

It  is  pretty  generally  apparent,  both  at 
home  and  abroad,  that  we  are  in  fault  in  the 
use  of  the  term  compound  ; and  it  cannot  be 
denied,  that  the  most  definite  expressions  are 
desirable  in  such  cases,  both  for  the  sake  of 
the  teacher  and  the  pupil,  the  author  and 
the  reader.  It  is,  therefore,  without  hesita- 
tion, though  not  without  full  deliberation,  that 
the  term  compound  is  excluded  from  this  trea- 
tise. 

Open  fracture  then  is  one  in  which  a com- 
munication is  established,  either  at  the  time  of 
the  fracture,  or  subsequently,  between  the  frac- 
ture and  the  external  air.  If  established  at  the 
time  of  the  accident,  either  the  agent  producing 
the  fracture  penetrates  to  the  bone,  or,  as  more 
frequently  happens,  one  of  the  fragments,  usu- 
ally the  upper,  is  driven  through  the  integu- 
ments. When  the  communication  with  the 
exterior  is  not  effected  at  the  time  of  the  ac- 
cident, it  is  owing,  sometimes  to  the  severity 
of  the  contusion  of  the  soft  parts  over  the 
fracture,  which,  in  a fevv^days,  slough,  and  ex- 
pose the  bone,  sometimes  to  the  formation 
and  bursting  of  an  abscess  in  the  seat  of 
the  fracture,  sometimes  to  the  pressure  of 
the  extremity  of  one  of  the  fragments,  not 
kept  properly  reduced,  causing  the  ulceration 
of  the  skin.  In  whatever  way  produced,  this 
is  an  aggravation  of  the  injury  much  more 
serious  than  we  might,  previously  to  expe- 
rience, suppose. 

On  the  whole,  there  are  but  few  bones 
that  can  be  said  to  be  ordinarily  liable 
to  this  kind  of  injury.  Almost  every  inch 
of  bone  is  equally  obnoxious  to  gun-shot 
wounds,  and  such  as  are  of  the  nature  of 
a stab  ; so  that  on  the  field  of  battle  nearly 
every  kind  of  open  fracture  that  may  occur 
from  direct  force  is  to  be  looked  for ; ex- 
cept that  the  statistics  ought  rather  to  be 
in  favour  of  honourable  wounds  and  of  su- 
perficial parts.  Again,  the  crushing  injuries 
of  overwhelming  violence  affect  all  parts  ; but 
while  one  series  puts  an  end  to  life,  another, 
affecting  less  vital  parts,  constitutes  a class  of 
open  fractures,  which  usually  require  the  treat- 
ment of  the  surgeon. 

A solution  of  continuity  effected  in  a bone 
by  incision,  as  w'hen  the  humerus,  for  example, 
is  divided  by  a sabre-cut, is  a peculiar  fracture. 
Some  of  the  circumstances  attending  such 
wounds  of  bone,  render  them  more  unman- 
ageable and  difficult  of  cure,  than  mere  frac- 


ture. Of  these  circumstances  the  most  import- 
ant are  the  following.  The  cutting  instrument, 
passing  through  the  bone  with  great  force,  pro- 
duces greater  contusion  than  occurs  in  most 
fractures.  If  the  wound  have  cut  through, 
or  sliced  a piece  from  a bone,  it  is  very  diffi- 
cult to  maintain  the  cut  surfaces  in  contact,  on 
account  of  their  smoothness,  and  the  complete 
division  of  the  periosteum  ; the  least  move- 
ment changes  the  relative  situation  of  the 
fragments,  and  disturbs,  or  breaks  up,  the 
work  of  reparation,  which  nature  has  already 
begun.  A wound  of  a bone  necessarily  com- 
municates externally,  and,  so  far,  is  similar  to 
every  other  fracture  which  has  external  com- 
munication by  means  of  a wound  of  the  soft 
parts,  and  which,  as  we  shall  see,  is  much  more 
serious,  than  one  in  all  respects  similar,  with 
the  exception  of  the  external  communication. 

Some  other  complications  of  fracture. — 
There  are  still  numerous  complications 
of  fracture  w'hich,  though  individually  rare, 
are  highly  deserving  of  the  attention  of 
the  surgeon.  Indeed,  the  lesion  w’hich 
ranks  a fracture  as  open,  is  nothing  more 
than  one  particular  and  peculiarly  impor- 
tant complication  ; and  a division  of  frac- 
tures, viewed  in  the  light  in  which  we  are 
now  regarding  them,  into  simple  and  com- 
plicated, is  much  more  logical  than  the  one 
usually  adopted.  The  rupture  of  a consider- 
able artery,  or  of  a large  vein,  or  the  lace- 
ration of  a principal  nerve,  is  a serious  com- 
plication of  fracture.  It  may  be  occasioned 
by  the  same  cause  as  the  fracture,  or  by  the 
sharp  edge  of  a fragment  of  bone.  These  im- 
portant parts  often  escape  most  remarkably, 
by  favour  of  the  loose  cellular  tissue  in  which 
they  lie,  separated  from  the  bone,  and  of  their 
unconfined  course  nearly  parallel  to  it.  The 
ruptured  blood-vessel  may  give  rise  to  danger- 
ous or  fatal  haemorrhage,  if  it  communicates 
with  an  external  wound ; or  otherwise  to  a dif- 
fused false  aneurism,  w'ith  all  the  dangers  ac- 
companying that  disease  ; or  to  extensive  effu- 
sion of  venous  blood  under  fasciae  and  among 
the  muscles.  There  is  great  reason,  in  either  of 
these  two  latter  cases,  to  apprehend  the  super- 
vention of  gangrene.  The  injury  to  the  nerve 
may  give  rise  to  paralysis,  or  convulsive  move- 
ments of  the  limb,  to  excessive  pain,  or  the 
most  acute  inflammation. 

When  the  bone  is  broken  into  a great 
number  of  small  fragments,  called  splin- 
ters,— as  happens  when  the  fracture  is 
caused  by  a spent  cannon-ball,  the  wind  of 
the  ball,  as  was  formerly  supposed,  or  by 
any  very  heavy  body,  as  the  wheel  of  a 
loaded  dray  passing  over  the  limb, — the  com- 
plication, known  by  the  name  of  a commi- 
nuted fracture,  exists.  This  complication  is 
always  accompanied  with  severe  contusion  of 
the  soft  parts,  itself  a serious  complication. 
The  splinters  in  a comminuted  fracture  are 
sometimes  completely  isolated,  and  may  act 
as  foreign  bodies ; sometimes  they  retain  but 
slight  connexion  with  the  soft  parts,  which  is 
not  sufficient  to  maintain  their  life,  and  thus 
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they  become  foreign  bodies  ; mostly,  how- 
ever, their  connexions  are  extensive  and  their 
life  is  maintained,  and  they  are  capable  of 
contributing  to  the  repair  of  the  fracture. 
Comminuted  fractures,  when  open,  may  always 
be  expected  to  be  attended  with  extensive 
suppurations. 

Luxation  is  another  important  accident 
which  sometimes  complicates  fractures  : it 
generally  precedes  the  fracture  ; but  there 
are  certain  cases  in  which  the  fracture  takes 
precedence,  as  in  the  luxation  of  the  ulna 
backwards,  which  is  preceded  by  fracture  of 
the  coronoid  process;  and  in  most  luxations 
of  ankle.  The  vertebrae  are  usually  broken 
and  luxated  simultaneously.  The  complica- 
tion may  be  of  a serious  nature,  when  the  dis- 
located fragment  does  not  afford  purchase  for 
the  application  of  the  means  of  reduction  ; 
and  the  frequent  failure  of  the  attempt  at 
reduction,  when  the  consolidation  of  the  frac- 
ture is  firm  enough  to  admit  of  the  application 
of  force  to  the  whole  bone,  is  well-known. 

The  last  complication  to  w'hich  1 shall  di- 
rect attention  is  that  in  which,  either  because 
the  bone  has  been  extensively  denuded  of  the 
periosteum,  or  because  it  has  been  severely 
contused,  a portion  of  the  shaft  of  a bone, 
independently  of  detached  splinters,  dies,  and 
thus  becomes  a foreign  body,  for  the  removal 
of  which  nature  is  under  the  necessity  of 
setting  up  a tedious  and  exhausting  process  of 
exfoliation.  Enough  may  be  gathered  of  the 
proportionate  frequency  of  open  fractures 
from  the  tables  at  page  243. 

Numerous  constitutional  circumstances  are 
presented  to  our  minds  as  serving  to  com- 
plicate the  nature  of  a fracture.  The  health, 
the  age,  and  sex  of  the  sufferer  require  much 
consideration  ; but  as  these  affect  the  treat- 
ment almost  exclusively,  we  shall  defer  the 
consideration  of  them. 

SYMPTOMS  AND  DIAGNOSIS. 

After  the  general  account  of  the  causes  and 
varieties  of  fracture,  that  of  the  symptoms  and 
diagnosis  requires  next  to  be  considered.  Of 
course,  the  fact  of  a recent  blow,  or  a great 
muscular  effort,  or  the  known  existence  of 
any  cause  of  absorption  or  wasting  of  bone, 
as  cancer,  is  not  to  be  omitted  as  a presump- 
tive sign  of  fracture. 

The  actual  symptoms  by  which  we  recognize 
the  existence  of  a fracture  are  the  rational  or 
physiological,  as  pain,  and  a more  or  less  com- 
plete inability  to  move  the  affected  part  ; 
and  the  sensible  or  physical  signs.  The  latter 
are  the  loss  of  the  natural  form  of  the  part, 
unnatural  mobility  of  the  bone  at  the  fracture, 
and  crepitus.  The  rational  signs  of  fracture, 
though  often  worthy  of  attention,  are  never 
to  be  relied  upon.  The  pain  is  often  of  use  in 
directing  us  to  the  seat  of  the  fracture  when 
the  physical  signs  are  little  marked  ; yet,  as  it 
certainly  arises  from  the  injury  of  the  soft 
parts,  and  does  not  necessarily  accompany 
mere  fracture,  it  is  rather  of  the  nature 
of  a presumptive  sign.  Difficulty  of  vo- 


luntarily moving  the  part  is  an  equally 
equivocal  symptom,  because  it  also  is  often 
the  result  of  mere  contusion.  The  physical 
signs  possess  a very  different  value.  Where 
they  are  certainly  present,  they  at  once  set- 
tle the  question  respecting  the  existence  of  a 
fracture.  Cases,  however,  are  not  very  un- 
common in  which  their  appreciation  is  diffi- 
cult, or  even  impossible,  without  using  such  vio- 
lence, for  the  purpose  of  ascertaining  their 
presence,  as  is  not  justifiable  under  existing  cir- 
cumstances. “ Sometimes,”  says  Boyer1,  “the 
fractured  bone  is  situated  so  deeply,  and  sur- 
rounded by  masses  of  muscle  of  such  thick- 
ness, that  the  solution  of  continuity  is  felt 
with  difficulty,  and  crepitation  cannot  be 
made  sensible.  If,  in  such  a case,  the  dis- 
placement be  inconsiderable,  as  in  certain 
fractures  of  the  neck  of  the  femur,  the  na- 
ture of  the  case  may  easily  be  mistaken. 
Fractures  of  the  bones  of  the  fore-arm  and  of 
the  leg,  when  one  of  the  two  remains  intact, 
being  sometimes  without  displacement,  are 
then  difficult  to  recognize  ; the  sound  bone, 
serving  to  support  that  which  is  broken,  op- 
poses, to  a certain  extent,  a displacement,  and 
prevents  a sensible  depravation  in  the  con- 
formation of  the  limb.  Finally,  when  the 
surgeon  is  not  called  in  sufficiently  early,  and 
inflammatory  swelling  about  the  fractured 
parts  has  already  taken  place,  the  existence  of 
the  fracture  can  often  not  be  verified.  In 
this  case,  where  is  the  practitioner  to  whom 
it  has  not  happened  to  hesitate,  before  decid- 
ing whether  there  were  a fracture  ? Besides, 
even  though  he  should  succeed  in  recognizing 
the  fracture  immediately,  he  should,  in  this 
case,  await  the  cessation  of  the  accidents, 
before  proceeding  to  an  exact  reduction. 
When,  in  spite  of  the  most  attentive  exami- 
nation, the  surgeon  cannot  satisfy  himself  re- 
specting a fracture,  the  existence  of  which  he 
strongly  suspects,  he  should  apply  upon  the 
limb  a retentive  apparatus,  and  employ  the 
means  proper  to  combat  the  inflammatory 
tension  and  tumefaction.  After  some  days, 
he  either  discovers  his  error,  and  removes  the 
apparatus,  the  application  of  which  is  attended 
with  no  inconvenience,  or  he  becomes  satis- 
fied of  the  reality  of  the  fracture,  and  con- 
tinues the  care  it  demands.” 

There  are  not  a few  instances  in  which  it  is 
both  unnecessary  and  mischievous  to  inflict 
suffering  in  order  to  determine  the  existence 
of  fracture  ; in  these  cases  it  should  suffice, 
so  far  as  suspicions  of  the  injury  exist,  that 
the  proper  treatment  of  fracture  be  pursued 
w'ith  little  or  great  precision,  according  as  the 
case  may  demand.  We  should  remember,  that 
every  painful  examination  of  an  injury  does 
harm  ; and  that  the  importance  of  defined  dia- 
gnosis is  great  only  in  proportion  as  indications 
are  requisite,  or  indispensable  to  determine 
the  plan  of  treatment  in  a given  case. 

When  it  becomes  necessary  to  distinguish 
between  fracture  and  some  other  kind  of 
injury,  as  a luxation,  the  pain  of  manipulation 
1 Boyer,  Mai.  Chir.  tom.  iii.  p.  27. 
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is  hardly  to  be  considered  ; for  negligence  or 
delay  may  be  far  more  injurious  than  the 
searching  hands  of  a judicious  surgeon.  The 
distinction  between  the  different  kinds  and 
complications  of  injury  already  adverted  to, 
may  be  dwelt  upon  most  advantageously  when 
we  come  to  speak  of  the  fractures  of  individual 
bones  ; but  with  regard  to  the  diagnosis  of 
fracture  and  luxations,  one  great  and  very 
general  distinction  between  them  deserves  to 
be  impressed  on  the  memory, — namely,  that 
while  there  is  loss  of  voluntary  motion  in  both 
cases,  luxation  stiffens  the  joint  affected,  but 
fracture,  on  the  contrary,  renders  the  parts 
more  yielding  to  the  hand  of  the  examiner. 

It  is  of  great  consequence  that  the  surgical 
student  should  so  cultivate  his  sight  and  touch 
that  he  may  be  enabled  to  dispense  with  all 
unnecessary  roughness  in  the  examination  of 
a fracture ; and,  with  a view  to  this  end,  he 
should  make  cases  of  difficulty  objects  of  spe- 
cial attention.  He  should  even,  I think,  pro- 
duce, and  study  them  in  the  dead  body,  so  as 
to  acquire  a sharpness  of  eye  and  niceness  of 
hand  ; by  which  means  he  will  be  able  to 
detect  very  slight  degrees  of  deformity,  un- 
natural mobility,  or  crepitus.  Gentleness  in 
the  examination  of  a fracture  is  materially 
conducive  to  the  success  of  the  subsequent 
treatment,  independently  of  the  suffering 
spared  to  the  patient.  Lacerations,  inflamma- 
tion, abscesses,  or  even  worse  mischief,  may 
often  be  aggravated  by  a rude  hand.  As  soon 
as  the  surgeon  has  discovered  one  unequivocal 
symptom  of  fracture,  and  gained  the  requisite 
knowledge  of  the  nature  of  the  displacement, 
he  should  desist  from  all  further  examination. 
The  deformity  produced  by  fracture  is  the 
consequence  of  some  displacements,  causing 
shortening,  or  angularity,  or  rotation  of  one  of 
the  fragments  of  the  bone,  and  in  many  cases 
it  is  obvious  to  the  hand,  or  even  to  the  eye. 
Where  this  is  not  the  case,  the  surgeon  should 
be  provided  with  a tape  divided  into  inches 
and  parts  of  an  inch,  w'hich  will  render  mani- 
fest degrees  of  shortening,  which  would  cer- 
tainly escape  the  unassisted  eye  ; and  he  should 
take  advantage  of  any  prominent  ridge  or 
plane  of  bone  approaching  the  surface,  such 
as  the  spine  and  anterior  surface  of  the  tibia, 
to  run  his  finger  carefully  along  it,  in  search 
of  any  unnatural  inequality  of  the  body.  The 
two  sides  should  be  placed  accurately  in  the 
same  position,  for  the  purpose  of  comparing 
them  ; thus,  in  a case  of  fracture  of  the  fe- 
mur of  difficult  diagnosis,  the  two  limbs  should 
be  fairly  placed  side  by  side,  with  the  anterior 
superior  spinous  processes  of  the  ilia  on  an 
exact  level,  before  proceeding  to  measure 
comparatively  the  distances  between  promi- 
nent points  on  the  two  sides.  In  all  cases  it 
is  right  to  ascertain,  by  questioning  the  pa- 
tient, that  any  deformity  detected  cannot  be 
the  result  of  any  cause  unconnected  with  the 
immediate  accident.  The  second  physical  sign 
of  fracture,  viz.  unnatural  mobility  of  the 
bone  at  the  point  where  it  is  broken,  is  often 
so  obscure  as  not  to  be  safely  relied  upon. 


When  it  can  be  distinctly  ascertained,  it  is  an 
unequivocal  sign  of  fracture,  and  is  sometimes, 
as  in  some  fractures  of  the  ribs,  fibula,  &c., 
the  only  physical  sign,  the  existence  of  which 
can  be  satisfactorily  determined. 

The  remaining  physical  sign,  crepitus,  is 
both  the  most  frequent  and  the  most  im- 
portant in  diagnostic  value.  It  is  the  sensible 
or  audible  grating  of  the  surfaces  of  the 
fracture,  when  they  are  made  to  rub  against 
one  another.  The  etymology  of  the  word 
might  lead  us  to  suppose  that  crepitus  can  be 
appreciated  by  the  ear  only,  but,  in  fact,  it 
can  be  perfectly  perceived  by  touch,  and  is 
frequently  not  heard  when  it  is  distinctly 
felt : and,  except  in  fractures  caused  by  mus- 
cular contraction,  when  the  action,  instead  of 
approximating  the  fragments,  separates  them, 
so  that  they  cannot  be  brought  into  the  con- 
tact which  is  necessary  for  the  production  of 
crepitus,  and  except  in  incomplete  fractures, 
this  symptom  is  rarely  absent.  The  difficulty 
of  producing  crepitus  may  be  caused  by  some 
of  the  soft  parts,  as  a portion  of  muscle,  get- 
ting between  the  fragments  ; but  oftener  it 
arises  in  transverse  or  nearly  transverse  frac- 
tures, from  the  circumstance,  that  the  dis- 
placement in  the  direction  of  the  diameter 
being  complete,  the  fragments  are  drawn 
along  one  another,  the  outer  surface  of  one, 
covered  by  its  periosteum,  being  in  contact 
with  that  of  the  other,  so  that  the  pro- 
duction of  crepitus  is  impossible,  without  first 
restoring  the  length  of  the  limb.  To  discover 
crepitus,  therefore,  as  in  fractures  of  the  neck 
of  the  femur,  it  is  often  necessary  to  direct  an 
assistant  to  make  extension,  till  he  restores 
the  natural  length  of  the  bone,  and  then  to 
make  some  rotation,  while  the  surgeon  mani- 
pulates the  fracture  ; and  insinuating  his  fin- 
gers and  thumbs  as  near  as  possible  to  the 
bone,  gives  close  attention  to  the  sensation 
conveyed  by  the  movements  to  his  hand  or 
ear.  When  readily  practicable,  the  examina- 
tion to  discover  crepitus  should  be  conducted 
solely  by  the  surgeon  ; by  laying  hold  of  the 
limb  above  and  below  the  presumed  place  of 
the  fracture,  and  with  or  without  extension, 
according  to  circumstances,  gently  moving 
the  fragments  so  as  to  bring  the  fractured 
surfaces  into  contact. 

There  is  a crepitus  very  different  in  its  cause 
from  that  produced  by  the  friction  of  two 
surfaces  of  broken  bone  against  one  another ; 
but  the  surgeon,  who  is  not  well  acquainted 
with  the  distinctive  characters  of  the  two,  may 
readily  mistake  the  one  for  the  other.  De- 
scription may  give  an  idea  of  their  differ- 
ence, but  no  one  will  distinguish  them  with 
certainty  who  has  not  often  had  experience  of 
them.  The  crepitus  w'hich  I may  style  delu- 
sive, is  caused  by  the  motion  of  tendons  in 
their  sheaths,  and  of  muscles  where  they 
move  on  one  another  or  neighbouring  parts 
by  favour  of  synovial  bursae  ; when,  the  lining 
membrane  of  the  sheaths  or  bursae  being 
affected  with  chronic  inflammation,  its  secre- 
tion is  so  altered  that  the  tendons  or  muscles 
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no  longer  glide  smoothly,  but  fret  as  they 
move.  This  crepitus  is  not  of  unfrequent  oc- 
currence in  cases  of  supposed  fracture.  It 
has  been  compared  to  the  sensation  conveyed 
by  pressing  arrow-root  in  powder,  or  by  the 
fretting  of  two  surfaces  of  wax  drawn  lightly 
along  one  another.  The  crepitus  of  fracture, 
on  the  other  hand,  is  grating,  harsh,  and  dry. 
The  synovial  crepitus  occurs  most  frequently 
in  the  fore-arm.  In  speaking  of  crepitus  in 
relation  to  the  diagnosis  of  fractures  of  the 
radius,  Boyer1  thus  expresses  himself : “ It  is 
proper  to  observe,  with  relation  to  this  last 
sign,  that  those  persons  who  use  their  hands 
in  laborious  and  fatiguing  works,  are  subject 
to  a singular  affection  of  the  cellular  tissue 
which  surrounds  the  extensor  ossis  metacarpi 
pollicis  and  extensor  primi  internodii  pollicis 
muscles,  in  which  these  muscles,  having  be- 
come somewhat  more  prominent  than  usual, 
give  rise,  when  they  are  compressed,  to  a par- 
ticular sound,  which  we  might  confound  with 
crepitation,  and  which  we  cannot  better  com- 
pare than  to  that  which  starch  produces  when 
it  is  pressed  between  the  fingers.  This  sensa- 
tion is  so  different  from  the  true  crepitation 
caused  by  the  rubbing  together  of  the  frag- 
ments of  a fractured  bone,  that  it  can  never 
deceive  an  experienced  surgeon,  with  whom, 
besides,  a single  symptom  is  not  admitted  to  be 
conclusive.”  The  attention  of  the  profession 
has  of  late  years  been  directed  to  this  peculiar 
crepitus  in  the  fore-arm  by  several  writers  in 
France.  M.  Rognetta,  Gazette  Medicale  for 
Sept.  1834. — M.  Gaube,  ibid.  Feb.  1835. — 
M.  Velpeau,  ibid.  June,  1835,  and  M.  Main- 
gault,  in  a paper  read  in  1835,  before  the 
French  Academy  of  Medicine. 

The  tendinous  subacute  inflammation  of 
the  sheaths  of  the  hand  which  give  rise 
to  a crepitus,  is  found  to  be  of  frequent 
occurrence  in  reapers  at  harvest  time,  in 
washerwomen,  hatters,  dyers,  and  various 
other  persons  whose  trades  oblige  them  to 
put  the  muscles  of  the  forearm  frequently 
and  violently  into  action.  A crepitus  very 
similar  to  this  can  be  produced  in  most 
persons  by  extending  the  leg  upon  the 
thigh,  and  then  pressing  the  patella  down- 
wards on  the  pulley-like  surface  of  the  femur, 
with  two  or  three  fingers  placed  upon  its 
upper  edge.  I have  known  this  to  be  mis- 
taken for  the  osseous  crepitus  which  is  the 
consequence  of  ulcerative  destruction  of  the 
cartilage  of  the  patella,  and  of  the  part  of  the 
femur  it  plays  upon.  The  false  crepitus, 
though  abrupt,  is  smooth  ; it  conveys  the 
idea  of  the  movement  of  polished  surfaces  on 
one  another,  and  is  so  different  from  the  rough, 
harsh  sensation  of  true  bony  crepitus,  that 
the  experienced  surgeon  will  hardly  ever  con- 
found the  two.  In  certain  comminuted  frac- 
tures, and  fractures  where  portions,  as  of  the  ex- 
tremity of  abone,  are  broken  offobliquely,  cre- 
pitus will  frequently  be  rendered  manifest  by 
pressing  the  parts  together.  In  fracture  of  a 

1 Boyer,  Op.  cit.  tom.  iii.  p.  ‘2-2'2. 


condyle  of  the  humerus  or  femur,  crepitus, 
which  eludes  a common  examination,  may  be 
often  detected  at  once  in  this  way.  Where 
there  is  a probability  of  the  existence  of  frac- 
ture with  splinters,  this  mode  of  examination 
should,  of  course,  be  practised  with  great 
gentleness.  M.  Lisfranc  recommends  the 
application  of  the  stethoscope,  either  at  the 
presumed  seat  of  fracture,  or  on  some 
prominent  point  of  bone  more  or  less  distant 
from  it,  for  the  purpose  of  detecting  obscure 
crepitus.  I cannot  but  regard  this  recom- 
mendation as  frivolous.  The  real  difficulty 
in  such  cases  always  is,  to  bring  the  fractured 
surfaces  to  rub  on  one  another.  If  this  can- 
not be  done,  the  stethoscope  will  give  us  no 
information ; if  it  can,  the  crepitus  will  cer- 
tainly be  perceived  without  the  assistance  of 
auscultation. 

It  will  require  very  little  tact  to  distinguish 
the  simple  rolling  of  a tendon,  or  other  solid, 
under  the  finger,  and  still  less  the  peculiar 
crepitation  of  emphysema. 

PROGNOSIS. 

The  prognosis  of  fracture  varies  according 
to  very  numerous  circumstances.  It  is  seldom 
that  the  lesion  of  the  bone,  considered  simply 
in  itself,  is  attended  with  serious  dangers, 
and  the  prognosis  is  chiefly  to  be  formed  upon 
the  consideration  of  the  complications  of  the 
fracture.  In  fractures  of  the  bones  that  pro- 
tect the  great  cavities — the  skull  and  spinal 
canal,  the  chest,  and  the  pelvis,  how  secondary 
in  importance  are  the  considerations  that 
attach  to  the  mere  injury  of  the  bone ! The 
real  dangers,  in  these  cases,  arise  from  the 
injury  inflicted  on  the  contained  viscera  at 
the  time  of  the  accident,  or  from  inflammatory 
actions  in  the  progress  of  the  case. 

Again,  how  great  is  the  difference  in  the  se- 
verity of  the  mischief  in  two  cases  of  fracture  of 
the  fibula  a little  above  the  external  malleolus, 
in  which  the  injury  to  the  bone  is  the  same, but 
in  one  of  which  the  violence  causing  the  frac- 
ture is  entirely  spent  in  producing  it,  while  in 
the  other  there  is  subsequently  a luxation  of 
the  internal  lateral  ligament  of  the  joint,  and 
of  the  connexions  between  the  lower  extremi- 
ties of  the  tibia  and  fibula,  the  internal  malle- 
olus being  forced  through  the  integuments. 

The  former  is  one  of  the  simplest,  the  latter 
one  of  the  most  serious,  cases.  The  differ- 
ence in  point  of  severity  between  them,  is 
to  be  referred  to  the  extensive  laceration  of 
soft  parts,  to  the  wound  in  the  integuments 
exposing  the  joint,  and  the  dislocation  in  the 
latter  case. 

It  need  scarcely  be  stated,  that  age  and 
health  exercise  considerable  influence  on  our 
prognosis.  The  formation  of  callus  calls  for 
considerable  exertion  of  vital  powers ; and 
when  these  are  vigorous,  as  in  early  life,  frac- 
tures become  united  much  more  easily  and 
speedily  than  when  they  are  weakened  and 
impaired,  as  in  advanced  years.  In  like  man- 
ner, in  disease,  when  absorption  and  nutri- 
tion, and  all  the  functions  languish,  the  work 
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of  repair  will  be  carried  on  more  slowly,  and 
with  more  difficulty,  than  in  the  opposite 
state.  Certain  diseases  have  been  already 
stated  to  be,  in  a peculiar  manner,  unfavour- 
able to  the  production  of  callus,  as  rickets, 
cancer,  and  scurvy.  Lord  Anson  has  re- 
corded cases  in  which  the  influence  of  the 
last-named  disease  was  sufficiently  powerful  to 
occasion  the  disuniting  of  fractures  already 
consolidated. 

In  forming  our  prognosis,  we  should  always 
take  into  account  the  direction  of  the  fracture. 
Generally,  the  transverse  fracture  is  of  easier 
cure  than  the  oblique  or  longitudinal  ; unless 
in  the  transverse  the  fragments  lie  side  by  side, 
and  cannot  be  kept  in  apposition.  In  very 
oblique  fractures,  it  is  a matter  of  great  diffi- 
culty to  maintain  the  reduction,  on  account  of 
the  facility  with  which  the  fragments  glide 
on  one  another  ; and  of  the  muscles  which 
act  on  the  lower  fragment,  drawing  it  up  ; 
and  thus  the  operations  of  nature  are  ren- 
dered more  difficult  and  tedious.  Longitu- 
dinal fractures  are  nearly  always  the  conse- 
quence of  gunshot  wounds  ; and  being  there- 
fore open  and  complicated  fractures,  the  pro- 
gnosis is  of  necessity  greatly  more  unfavourable 
than  in  transverse  fractures.  If  a longitudinal 
fracture,  whether  caused  by  gunshot  or  not, 
extend,  as  it  often  does,  into  the  neighbouring 
joint;  this  complication  influences  the  pro- 
gnosis very  unfavourably, because  of  the  pros- 
pect of  acute  inflammation  and  disorganization 
of  the  joint.  In  general,  the  smaller  the  bone, 
the  more  superficial  its  situation,  and  the  less 
it  is  surrounded  by  large  and  powerful  muscles, 
the  less  serious  are  the  consequences  of  its 
fracture.  We  must  except,  however,  the 
small  bones  of  the  hand  and  foot  ; for  these 
are  seldom  broken  unless  by  direct  violence, 
which  crushes  the  bones  and  the  soft  parts 
severely,  and  the  accident  often  terminates 
in  more  or  less  loss  of  motion. 

The  fracture  of  a long  bone  about  its  middle 
is  less  serious  than  when  it  occurs  towards 
either  extremity. 

Fracture  near  a joint,  occasionally  induces 
synovitis,  and  more  or  less  permanent  stiffness 
of  the  joint  may  be  calculated  upon  after  the 
cure  of  the  fracture.  The  fracture  in  the 
middle  of  long  bones  is  probably  not  caused 
by  direct  violence,  and  is,  therefore,  most 
likely  to  be  exempt  from  contusion.  More- 
over, when  the  fracture  takes  place  about  the 
middle  of  a long  bone,  the  length  of  the  frag- 
ments affords  important  facilities  for  ensuring 
the  coaptation  of  the  fractured  surfaces,  by 
the  purchase  which  the  fragments  offer  to  the 
splints,  and  other  parts  of  the  apparatus  used 
to  confine  them.  On  the  other  hand,  when  the 
fracture  has  happened  near  one  extremity  of  a 
long  bone,  the  shorter  fragment  gives  so  inse- 
cure a hold  to  the  apparatus,  that  it  is  with 
much  difficulty  the  surgeon  succeeds  in  keep- 
ing it  fixed  in  the  situation  in  which  he  placed 
it  at  the  time  of  the  reduction. 

When  the  fracture  occurs  in  the  part  of  a 
limb  having  two  bones,  the  gravity  of  the 


accident  is  much  less,  when  one  only,  than 
when  both  of  the  bones  are  broken.  In  the 
former  case  not  only  is  the  lesion  of  the  bone 
less  extensive,  but  the  unbroken  bone,  serving 
as  a splint,  materially  aids  in  keeping  the 
fragments  of  the  other  fixed,  and  in  just  rela- 
tion with  one  another.  It  is  obvious  that  the 
accident  will  be  greatly  aggravated  by  the 
occurrence  of  more  than  one  fracture,  whether 
the  other  fracture,  or  fractures,  take  place  in 
the  same  bone,  or  in  different  parts  of  the  same 
limb,  or  in  different  limbs.  Boyer  remarks, 
that  when  the  femur  and  bones  of  the  leg  are 
fractured  on  the  same  side,  it  is  almost  impos- 
sible to  maintain  nicely  the  reduction  of  the 
fracture  of  the  femur,  and  to  procure  the  knit- 
ting of  the  bone  without  shortening  of  the  limb. 
This  is  especially  true,  when  the  fracture  of 
the  bones  of  the  leg  is  near  the  kuee-joint ; 
and  a similar  difficulty  arises  with  respect  to 
the  management  of  the  fracture  of  the  bones  of 
the  leg,  when  that  of  the  femur  is  very  near 
its  lower  extremity. 

All  the  other  complications  of  fracture,  of 
which  mention  has  been  made  above,  aggra- 
vate the  dangers  of  the  accident,  in  proportion 
to  their  severity.  If  the  contusion  accom- 
panying the  fracture  is  very  great,  and  the 
bone  has  been  broken  into  numerous  splinters, 
and  the  ragged  points  driven  through  the 
skin  ; high  fever,  great  constitutional  disturb- 
ance, and  violent  inflammation,  with  abscesses, 
are  almost  inevitable  ; or  in  three  or  four  days 
gangrene  may  seize  on  the  limb,  and  spread- 
ing to  the  body  quickly  occasion  the  death  of 
the  patient.  The  prognosis  is  affected  most 
unfavourably  by  the  occurrence  of  a wound 
communicating  with  the  fracture,  thus  making 
it,  what  we  have  termed,  an  open  fracture. 
This  is  a serious  complication,  when  it  accom- 
panies fractures  which  are  the  result  of  indi- 
rect violence, — in  w'hich  the  force  producing 
the  fracture  not  being  expended  in  the  rup- 
ture of  the  bone,  the  broken  end  is  driven 
through  the  integuments,  w'ithout  suffering 
much  injury  itself,  or  inflicting  more  on  the 
soft  parts  than  is  necessarily  occasioned 
by  the  violence  and  laceration  attending  their 
simple  perforation  ; but  when,  in  addition  to  the 
wound  communicating  with  the  exterior,  the 
soft  parts  are  extensively  torn  and  crushed, 
and  the  bone  stripped  of  its  periosteum,  the 
difficulty  of  the  cure,  and  the  dangers  of  the 
case,  are  greatly  increased.  Such  injuries  will 
be  accompanied,  in  the  first  instance,  with 
high  inflammation,  fever,  tumefaction,  and 
pain,  and  often,  in  the  progress  of  the  case, 
give  rise  to  abscesses,  convulsive  startings  of 
the  limb,  displacing,  again  and  again,  the 
reduced  fragment  ; and  even  terminate  in 
gangrene.  The  number  and  severity  of  the 
complications  are  an  index  of  the  danger  of 
the  case.  When  the  bone  is  badly  splin- 
tered, or  extensively  stripped  of  its  peri- 
osteum, we  may  anticipate  necrosis,  and 
tedious  exfoliations,  and  the  exhausting  dis- 
charge of  matter  accompanying  them.  Frac- 
tures attended  with  these  severe  complica- 
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tions  are  generally  of  happier  prognosis  in 
the  upper  extremities  than  in  the  lower,  in 
which  the  surgeon  will  often  fail  in  spite  of 
the  most  assiduous  attention,  and  the  most 
skilful  management,  in  effecting  a cure  with- 
out deformity  and  shortening  of  the  limb. 

When  the  fracture  is  complicated  with 
dislocation,  the  prognosis  is  often  very  un- 
favourable. In  the  ball  and  socket  joints, 
when  the  dislocated  fragment  is  short,  on 
the  one  hand,  the  attempt  to  replace  it 
before  the  consolidation  of  the  fracture,  is 
altogether  useless  ; and,  on  the  other,  is  very 
unlikely  to  be  successful,  when  the  callus 
has  acquired  such  a degree  of  firmness  as 
to  justify  attempts  at  reduction.  When, 
however,  the  dislocated  fragment  is  so  long 
as  to  afford  any  tolerable  purchase  to  the 
force  required  to  reduce  the  disloca- 
tion, we  should  make  patient  endeavours 
to  succeed,  before  abandoning  the  attempt, 
being  assured,  that  with  the  relaxation  of 
muscles,  and  the  skilful  direction  of  a small 
force,  we  may  sometimes  reduce  a disloca- 
tion, the  reduction  of  which  is  usually  con- 
sidered to  require  the  application  of  great 
force,  and  the  assistance  of  machinery.  In 
those  cases  in  which  we  are  able  to  reduce  the 
dislocation  before  setting  the  fracture,  as  in 
the  hinge  joints,  the  dislocation  always  ren- 
ders the  prognosis  unfavourable,  because 
stiffness  of  the  joint,  to  a greater  or  less  ex- 
tent, will  certainly  remain  long  after  the  cure 
of  the  fracture,  and  perhaps  permanently. 

THE  PROCESS  OF  THE  REPARATION  OF 
FRACTURES. 

It  is  necessary,  before  entering  upon  the  gene- 
ral account  of  the  treatment  of  fractures,  to 
investigate  the  steps  of  that  process  or  chain 
of  events  by  which  divided  bones  become 
repaired.  The  knitting  or  reunion  of  frac- 
tures, from  the  first  step  to  that  of  the  most 
complete  consolidation,  is  not  less  curious 
than  important ; it  seems  almost  equally 
simple,  regular,  and  wonderful.  It  is  after 
the  consideration  of  the  causes,  differences, 
and  symptoms  of  fractures,  that  we  are  almost 
naturally  led  to  turn  our  attention  to  the  pro- 
cess by  which  nature  repairs  them,  or  by  which 
she  forms  callus. 

Immediately  that  a fracture  takes  place,  a 
quantity  of  blood,  greater  or  less  according  to 
the  degree  of  violence  inflicted  on  the  soft 
parts,  is  effused  between  the  fragments,  under 
the  periosteum,  and  into  the  cellular  tissue 
immediately  surrounding  the  bone  at  the  frac- 
ture ; and,  in  cases  of  severe  injury,  exten- 
sively into  the  tissue  separating  the  muscles, 
or  their  fasciculi.  Hunter  supposed  the  effused 
blood  to  perform  an  important  part  in  the 
repair  of  fracture  ; by  coagulating,  becoming 
organized,  and  forming  the  basis  of  callus  ; 
The  effusion  of  blood,  however,  is  merely  the 
mechanical  consequence  of  the  rupture  of  the 
bloodvessels,  and  is  so  far  from  being  a neces- 
sary element  in  the  process  of  repair,  that 
those  cases  recover  most  favourably  and  easily 


in  which  the  effusion  of  blood  is  least,  because 
in  them  the  least  violence  has  been  done  to 
the  soft  parts,  and  the  fragments  of  the  bone 
retain  most  nearly  their  natural  relations  with 
regard  to  one  another  ; and  further,  the  first 
duty  nature  imposes  upon  herself  is,  to  bring 
about  the  absorption  of  the  effused  blood  ; 
which,  after  a time,  wastes  and  assumes 
the  ochre-colour  of  apoplexies,  and  then 
grows  pale  and  disappears.  The  secretion 
of  fresh  organizable  lymph, — the  result  of 
the  inflammation  supervening  upon  the  acci- 
dent,— forms  the  first  step  of  a long  pro- 
cess of  repair,  which,  in  a large  bone  of  an 
adult  human  subject,  extends  over  a period 
of  from  eight  to  twelve  months.  A tumour, 
largest  at  the  seat  of  the  fracture  and  gradually 
diminishing  in  size  above  and  below  this 
point,  soon  becomes  defined.  At  first,  it  con- 
sists of  the  organized  lymph,  which  bein'* 
gradually  removed  by  absorption,  the  nutritive 
vessels  of  the  part  deposit  in  its  stead  a sub- 
stance resembling  fibro-cartilage,  for  which 
cartilage,  by  degrees,  is  substituted  in  the  same 
manner.  By-and-by,  portions  of  the  carti- 
lage being  absorbed,  particles  of  bone  secreted 
by  the  nutrient  capillaries  take  its  place,  and 
in  process  of  time  the  whole  tumour  becomes 
osseous,  the  ossification  proceeding  from  with- 
in outwards.  Finally,  the  new  bone  acquires 
greater  density  and  strength  than  the  original 
shaft,  insomuch  that,  in  the  event  of  another 
fracture  of  the  same  bone,  it  will  not  be 
broken  at  the  same  point  as  before.  The 
tumour  at  the  fracture,  thus  different  in  its 
constitution  at  various  periods  of  its  age,  h 
technically  called  the  callus. 

The  sketch  just  given  of  the  changes  that 
take  place  during  the  repair  of  fracture,  is 
drawn  from  the  numerous  and  accurate  obser- 
vations and  experiments  of  Dupuytren,  How- 
ship,  Bransby  Cooper,  Breschet,  and  Villerme. 
A more  detailed  account  will  now  be  neces- 
sary. 

The  French  writers  just  named  divide 
the  process,  as  observed  in  the  cure  of  a frac- 
ture of  a large  bone  in  the  human  subject, 
into  five  periods. 

1 . The  first  period  comprehends  the  eight 
or  ten  first  days.  On  the  occurrence  of  the 
fracture,  blood  is  poured  out  between,  within, 
and  around  the  fragments.  The  cellular  tis- 
sue, and  the  muscles  near  them,  and  the 
medullary  tissue  in  cheir  interior,  acquire 
density  by  the  absorption  of  the  thinner  parts 
of  the  effused  blood,  and  by  the  effusion  of 
lymph,  following  the  inflammatory  injection 
of  the  minute  vessels  of  these  parts,  and  the 
fragments  become  confined  in  a tumour, 
which  gradually  acquiring  consistence,  and 
becoming  defined,  forms  the  rudimentary 
callus.  The  substance  effused  at  the  seat  of 
the  fracture  does  not  get  the  name  of  callus 
till  it  has  acquired  a certain  definedness  of 
form,  and  sufficient  consistence  to  confine,  to 
a considerable  degree,  the  fragments  imbedded 
in  it.  At  first,  the  substance  is  irregularly 
diffused  among  the  soft  parts  around  the  frac- 
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ture.  The  cellular  tissue,  says  Dupuytren, 
reddened  by  the  injection  of  a multitude  of 
small  vessels,  becomes  congested  and  thick- 
ened, loses  its  elasticity,  and  acquires  a remark- 
able consistence  ; sends  irregular  prolonga- 
tions into  the  interstices  of  the  muscles,  alters 
their  organization,  makes  them  participate,  in 
whole  or  in  part,  in  the  changes  it  under- 
goes, transforms  them  into  a tissue  analogous 
to  its  own,  and  unites  and  confounds  them  with 
the  periosteum,  which  has  itself  become  thick- 
ened by  being  penetrated  by  a pretty  con- 
siderable net-work  of  reddish  and  very  deli- 
cate vessels.  The  medullary  tissue,  broken 
and  eechymosed, also  becomes  inflamed,  swells, 
acquires  firmness,  and  afterwards  becomes 
grayish  and  whitish.  The  medullary  canal  is 
narrowed  by  the  thickening  of  its  membrane, 
which  puts  on  a reddish  aspect,  and  appears 
fleshy,  in  consequence  of  a sort  of  gelatinous 
infiltration.  The  primitive  effusion  of  blood  in 
this  part  disappears.  A ropy  and  viscid  matter, 
sometimes  of  agelatinous  appearance, is  poured 
out  between  the  fragments  ; sometimes  also 
there  is  developed  between  them  a substance, 
reddish,  and,  as  it  were,  flocculent,  which 
takes  its  rise  by  points  of  a light  red,  which 
grow  and  become  confounded  by  mutual  in- 
terlacement. This  production,  the  nature  of 
which  is  little  known,  never  acquires  any  consi- 
derable thickness  or  consistence ; it  unites  in- 
ternally with  the  medullary  membrane,  and  ex- 
ternally with  the  soft  parts  which  are  con- 
gested, and  loaded  by  effusion.  It  does  not 
exist  always  ; and  then  we  find  only  the  viscid 
or  gelatinous  matter,  of  which  we  have  spoken. 
Whether  one  of  them  only  exist,  or  whether 
they  exist  simultaneously,  both  appear  to  play 
an  important  part  in  the  production  of  callus, 
but  of  the  definitive  callus  only.  The  frag- 
ments lie  in  the  midst  of  the  soft  parts  loaded 
with  effused  matter,  transformed  into  a homo- 
genous tissue  of  a lardaceous  consistence,  and 
of  a reddish  colour,  which  varies  in  intensity. 
The  tumefaction,  in  the  site  of  the  fracture, 
neither  acquires  sufficient  consistence,  nor 
sufficient  regularity  of  form,  during  this  first 
period,  to  deserve  the  name  of  callus. 

The  annexed  figure,  and  the  three  following, 
are  taken  from  drawings  illustrative  of  papers 
in  the  fourth  and  sixth  numbers  of  Guy’s 
Hospital  Reports,  by  Mr.  Bransby  Cooper, 
on  the  repair  of  simple  fracture.  The  first 
exhibits  the  state  of  the  fracture  during  the 
first  period. 

2.  The  second  period  extends  from  the  eighth 
or  tenth  to  the  twentieth  or  twenty-fifth 
day.  In  this  interval  the  tumefaction  caused 
by  the  effusion  and  inflammation  diminishes 
in  the  soft  parts  around  the  fracture,  and  the 
muscular  fibres,  previously  obscured  by  the 
lymph  effused  amongst  them,  recover  their 
distinctive  characters  ; and  by  degrees  a tu- 
mour forms,  over  which  the  muscles  and  ten- 
dons begin  to  find  space  and  freedom  to  play, 
and  often  groove  the  tumour  where  they  pass 
over  it.  Sometimes  a tendon  plays  in  a canal 
formed  in  this  mass.  The  callus  is  now 


homogeneous,  whitish,  and  firm,  equalling 
fibro-cartilage  in  resistance,  and  grating  like 


Fig.  280. 


Fig.  280  is  taken  from  Pt.  1,  fig.  2,  plate  2,  of  Air. 
Bransby  Cooper's  paper.  “ It  exhibits  the  posterior 
view  of  the  femur  of  a rabbit , seventy-two  hours 
after  the  fracture.  The  hollow  of  the  lower  portion 
of  the  bone  is  occupied  with  the  remains  of  a large 
coagulum , intermixed  with  a deposit  of  lymph , which 
had,  already  begun  to  be  organized ; red  vessels  were 
shooting  into  it , in  various  directions.  Lymph,  partly 
organized,  was  seen  surrounding  the  bones  in  consi- 
derable quantities." 

it  when  cut  with  the  knife.  Striae  of  carti- 
lage, and  even  of  osseous  matter,  begin  to 
make  their  appearance.  The  medullary  mem- 
brane, swollen  and  infiltrated,  sometimes  obli- 
terates the  canal  of  the  bone  extensively,  and 

Fig.  281. 


Fig.  281  is  taken  from  Part  1, plate  5,  of  Air.  Bransby 
Cooper's  paper.  “ It  displays  the  dissection  of  the  thigh- 
bone of  a rabbit,  which  had  been  fractured  192  hours 
previous  to  the  destruction  of  the  animal.  A section 
has  been  made  through  the  callus,  so  as  to  present  an 
anterior  view  of  the  bone.  By  this  section  the  upper 
fractured  portion  of  the  bone  'has  been  completely  ex- 
posed, and  the  periosteum  partly  removed.,  so  as  to 
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show  how  the  adventitious  cartilaginous  deposit  is 
placed  on  the  outer  side  of  that  membrane , between  it 
and  the  aponeurosis  of  the  muscles , which  is  delineated 
by  a white  line.  It  may  also  be  observed  that  the  pe- 
riosteum is  slightly  separated  from  the  shaft  of  the 
bone , and  between  them  a deposition  of  coagulable 
lymph  has  been  poured  out ; not  presenting , however, 
the  same  degree  of  vascularity  as  the  deposition  on 
the  outer  side  of  the  periosteum,  as  indeed  might  be 
expected  from  the  less  degree  of  vitality  of  the  inter- 
vening structures.  The  fibrin  inclosing  the  cancelli 
was  firmly  adherent  to  the  medullary  membrane  ; and 
small  specks  of  earthy  mutter  were  seen  deposited 
upon  its  interior  surface. 

“ The  section  through  the  callus,  it  is  to  be  observed,  has 
not  in  a similar  manner  exposed  the  surface  of  the 
interior  fractured  portion  of  the  bone,  in  consequence 
of  its  having  been  drawn  to  a plane  posterior  to  the 
upper  portion  ; but  it  showed  the  high  degree  of  vas- 
cularity of  the  callus,  where  attached  to  the  perios- 
teum ; and  some  small  specks  of  earthy  matter  were 
seen  deposited  upon  it.  The  upper  and  lower  portions 
of  the  bone  in  this  preparation  were  much  nearer 
parallel  than  in  any  former  experiment,  and  in  every 
respect  exhibited  a further  progress  toieards  ossific 


Fig.  283. 


Fig.  282. 


thus  takes  the  place 
before  occupied  by  the 
medulla.  It  is  even 
said  that  the  plug  thus 
formed  in  the  cavity  of 
the  bone,  soon  passes 
into  cartilage,  and  then 
into  bone,  becoming 
confounded  at  the  frac- 
ture with  the  viscid, 
gelatinous,  or  floccu- 
lent  substance,  which 
is  interposed  between 
the  fragments,  and 
which  loses  itself  in 
the  exterior  callus. 
During  this  period,  the 
fragments  still  admit  of 
some  motion  with  re- 
spect to  one  another, 
but  it  is  seldom  that 
any  crepitus  can  be 
produced. 

3.  The  third  period 
extends  from  the  twen- 
tieth or  twenty-fifth 
day  to  the  thirtieth, 
fortieth,  or  sixtieth,  ac- 
cording- to  the  vigour 


Fig.  282  is  taken  from  Part  2,  fig.  1,  plate  1,  of  Mr. 
Bransby  Cooper's  paper — A rabbit's  femur  broken 
twelve  days.  “ It  exhibits  in  section  the  effusion  of  a 
great  quantity  of  cartilage,  particularly  from  the 
fractured  extremities  of  the  bone,  which  are  brought 
more  than  usually  in  a direct  line  towards  each  other. 
Spedis  of  earthy  matter  were  seen  deposited  in  the 
centre  of  the  cartilage,  more  or  less  surrounded  by 
numerous  small  blood-vessels.  A point  in  the  upper 
fractured  half  showed  the  appearance  of  a small 
detached  portion  of  bone  undergoing  a change,  about 
either  to  be  absorbed,  or  if  not  entirely  deprived  of 
its  vascularity,  to  become  a nucleus  for  further  ossific 
deposition.  A softening  down  of  the  centre  of  the 
curtilage  teas  also  to  be  observed,  as  tvell  as  a highly 
vascular  hollow  in  the  lower  extremity  of  the  bone, 
while  the  epiphysis  was  unaltered ." 


of  the  reparative  pro- 
cess, which  depends 
on  the  age,  the  con- 
stitution, and  the 
health  of  the  patient. 
The  substitution  of  a 
material  closely  re- 
sembling cartilage,  for 
the  fibro-cartilage  of 
the  preceding  period, 
now  takes  place  from 
within  outwards ; and 
is  soon  followed  by 
the  deposition  of  os- 
seous matter.  By  de- 
grees, the  whole  callus 
becomes  osseous,  and 
presents  the  charac- 
ters of  the  spongy 
bone,  and  covered  by 
a thick  periosteum. 
The  muscles  and  ten- 
dons acquire  increased 
freedom,  but  are  still 
clogged  in  their  move- 
ments by  the  indu- 
ration of  the  tissues 
around  them.  If,  at 
this  time,  we  saw  the 


Fig.  283  is  taken  from  Part  2,  fig.  3,  plate  2,  of  Mr. 
Bransby  Cooper's  paper.  “ It  represents  the  thigh- 
bone of  a cat,  broken  six  weeks,  in  which  it  may  be 
observed  that  there  is  but  little  obliquity  in  the  direction 
of  the  thigh-bone,  although  the  two  extremities  overlap 
to  a considerable  extent.  The  vascularity  of  the  con- 
necting medium  was  evidently  derived  from  the  me- 
dullary membrane  of  each  portion  of  bone,  especially 
from  the  lower.  The  membrane  covering  the  new  car- 
tilaginous deposit  was  very  vascular,  and  softer  than 
the  periosteum  of  the  femur,  which  still  retained  its  na- 
tural fibrous  texture  ; and  this  proves  the  non-identity 
of  the  two  membranes.  The  extremity  of  each  frac- 
tured portion  is  represented  closed  by  cartilage  and 
newly-deposited  bone  of  considerable  firmness ; and 
the  compact  structure  of  the  femur,  in  contact  with  the 
newly-deposited  cartilage,  clearly  exhibits  some  inter- 
stitial absorption,  beautifully  illustrating  the  active 
pa  rt  it  is  notv  capable  of  maintaining  in  the  repara- 
tion of  the  injury." 

callus  through  the  middle,  in  the  direction  of 
the  axis  of  the  bone,  we  find  the  fragments 
still  moveable  on  one  another,  the  substance 
of  a gelatinous  or  flocculent  character  already 
mentioned  as  separating  them,  having  not  yet 
sensibly  changed  its  condition. 

4.  The  fourth  period  is  included  between 
the  fiftieth  or  sixtieth  day  and  the  fifth  or 
sixth  month.  The  callus  passes  from  the  state 
of  spongy  to  that  of  compact  tissue.  The 
medullary  canal  is  completely  obliterated  by 
the  upper  and  lower  plug,  now  converted  into 
tolerably  compact  bone ; and  the  substance 
directly  between  the  fragments  loses  its 
former  characters,  acquires  consistence,  be- 
comes pale  ; and,  towards  the  end  of  this 
period,  its  place  is  occupied  by  bone,  which 
forms  the  definitive  or  permanent  callus. 
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It  is  here  neces- 
sary to  advert  to  the 
assertion  of  Dupuy- 
tren,  that  there  are 
two  different  kinds  of 
callus,  one  called  pro- 
visional or  tempo- 
rary, and  the  other, 
definitive  or  perma- 
nent ; — that  in  the 
early  periods  of  the 
process  of  repair  pro- 
visional callus  only 
exists ; and  that  when 
the  consolidation  has 
been  perfected,  this 
callus  has  been  com- 
pletely absorbed,  and 
the  definitive  callus 
alone  remains.  A t 
first,  it  is  said,  a mass 
of  callus  occupies  the 
interval  between  the 
medullary  cavities  of 
the  fragments  ; and 
a prolongation  from 
this  mass  passes  to 

Fig.  204  is  taken  from  Part  2,  fig.  1,  plate  3,  of  Mr. 
B.  Cooper's  paper.  “ It  exhibits  a perfect  bony  conso- 
lidation, although  still  prior  to  the  restoration  of  its 
medullary  cavity.  The  newly-deposited  osseous  me- 
dium may  be  observed  to  be  externally  of  a compact 
structure  ; while  internally  it  still  retains  a spongy 
and  highly-vascular  appearance.  No  vestige  of  tem- 
porary cartilage  remains;  and  in  the  dissection  of 
this  preparation  all  the  structures  surrounding  the 
bone  were  found  restored  to  their  natural  appear- 
ance ; and  even  the  muscles  were  attached  by  a na- 
tural kind  of  tendinous  insertion  into  the  new  bone." 

a greater  or  less  distance  into  the  interior 
of  each  fragment.  Another  mass,  which 
forms  the  tumour  of  the  callus,  discover- 
able by  the  hand,  encloses  the  fragments 
as  if  with  a clasp.  These  two  masses  consti- 
tute the  provisional  callus  ; of  which  the 
only  use,  according  to  Dupuytren,  is  to 
support  and  confine  the  fragments,  while 
nature  is  accomplishing  the  deposition  of  the 
definitive  callus.  The  secretion  of  the  defini- 
tive callus  commences  in  the  fourth  period, 
of  which  we  are  speaking ; and  as  it  slowly 
proceeds,  the  provisional  callus  is  gradually 
absorbed.  That  which  occupies  the  medullary 
cavity  becomes,  successively,  porous,  reti- 
cular, and  ultimately  completely  absorbed,  so 
that  the  medullary  canal  is  restored  ; and 
eventually  the  permanent  callus  alone  re- 
mains, occupying  the  situation  previously  held 
by  the  gelatinous  and  flocculent  substance  ; 
which,  in  the  earlier  stages  of  the  reparative 
process,  lay  directly  between  the  fragments. 
The  provisional  callus,  therefore, is  that  which 
forms  the  superficial  and  central  part  of  the 
tumour  of  the  callus,  and  is  destined  to  be 
absorbed  at  the  latter  part  of  the  fourth  and 
in  the  fifth  period.  The  definitive  callus  is 
that  by  which  the  medullary  canal  is  perma- 


nently restored,  and  the  fragments  directly 
united  ; or  which,  in  fractures  where  the  fra°-- 
ments  lie  side  by  side,  forms  the  bar  by  which 
they  are  permanently  connected. 

5.  The  fifth  and  last  period  extends  from 
the  fifth  or  sixth  month  to  the  end  of  the 
year.  During  this  time  the  deposition  of  the 
permanent  callus  is  completed,  and  the  pro- 
visional callus  is  removed  ; the  periosteum 
recovers  its  natural  texture  and  thickness  at 
the  fi-acture  ; the  muscles  and  tendons  reu-ain 
their  freedom  of  motion  ; the  medullary  canal 
is  gradually  restored,  and  its  membrane  and, 
consequently,  the  secretion  of  marrow,  re- 
newed ; and,  finally,  the  consolidation  of  the 
fracture  is  complete. 

From  the  first  appearance  of  reparative 
bone,  it  is  apparent  that  this  highly  organized 
formation  continues  to  be  changed  in  its  struc- 
ture, very  much  as  the  young  bone  docs,— 
growth  going  on  without,  and  excavation 
within,  &c.  until  the  final  changes  are  com- 
pleted. 

From  an  analysis  made  by  Dr.  Davy,  one 
hundred  and  twenty-eight  days  after  the  inju- 
ry, the  comparative  composition  of  the  shaft 
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Figs.  285  are  taken  from  sections  of  two  femora 
in  the  Museum,  of  the  College  of  Surgeons  in 
Dublin . Both  bones  had  been  broken  long  before 
death,  and  exhibit  a condition  of  the  callus  which 
must  have  existed  for  a long  time,  yet  which  does  not 
correspond  exactly  with  the  account  usually  given  of 
the  permanent  callus.  In  neither  is  the  niedullary 
canal  completely  restored,  and  in  both  these  are  con- 
siderable remains  of  what,  according  to  Dupuytren’s 
definition , must  be  regarded  as  provisional  callus. 


Fig.  284. 
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The  maimer  in  which  the  compact  tissue  of  the  upper 
fragment  is  split , as  it  were , into  layers,  that  heroine 
continuous,  more  or  less  distinctly,  across  the  callus, 
icith  the  compact  tissue  of  the  lower  f ragment,  is 
remarkable,  and  is  common  in  preparations  of  this 
kind. 

a,  'a,  are  condyles  of  the  femora  ; at  h,  c,  and  'b,  the 
splitting  of  the  compact  tissue  of  the  upper  fragment 
alluded  to  takes  place,  and  the  layers  into  which  they 
sjilit  can  be  traced  to  the  compact  tissue  of  the  lower 
fragment ; from  d to  e,  and  from  'b  to  'c,  the  medul- 
lary canal  is  obliterated. 

of  the  bone  and  callus  appears  to  be  as  fol- 
lows, viz. 

Shaft.  Callus. 

Animal  matter  . . . 38-60  38-8 

Phosphate  lime,  &c.  61-40  61-2 


100-00  100-0 

The  specimen  examined  was  a “ fracture  of 
the  humerus,  re-united  by  a clasp  of  new  bone 
around  the  outer  surface  of  the  fragments 
(where  nicely  opposed)  and  a portion  in  the 
medullary  canal.  The  extremities  of  the  frag- 
ments are  not  yet  consolidated.  The  exter- 
nal callus  may  in  some  places  be  easily  sepa- 
rated from  the  old  bone.”  See  pi.  ix.  fig.  4, 
of  the  third  fasciculus  of  anatomical  drawings 
from  the  Museum  at  Chatham. 

The  following  analysis  by  M.  Henry  Gau- 
thier de  Claubry  proves,  that  the  ultimate 
density,  approaching  that  of  ivory,  of  the  cal- 
lus, is  owing  to  supersaturation  with  calca- 
reous matter. 

Original  bone.  Callus. 
Animal  matter  ....  56-284  . . 43'795 
Carbonate  of  lime  . . 3'846  . . 9-785 
Phosphate  of  lime  . . 38-075  . . 44-894 
Phosphate  of  magnesia  1-012  . . 1-526 

From  the  foregoing  analyses,  and  from  some 
other  circumstances,  it  would  appear  that  the 
new  bone  is  at  one  period  very  similar  to,  if 
not  the  same  as,  the  original  solid  ; but  that, 
finally,  the  new  structure  becomes  less  animal- 
ized,  or  even  less  vital. 

The  preceding  minute  detail  of  the  entire 
process  of  repair  in  fracture,  is  derived  from 
the  laborious  investigations  of  the  above-men- 
tioned authorities,  but  especially  from  the  paper 
on  the  formation  of  callus,  in  the  fourth  volume 
of  the  “ Lefons  Orales,”  of  Dupuytreu.  The 
attempt  to  explain  the  formation  of  callus  has 
given  birth  to  numerous  theories  ; which, 
however,  in  my  opinion,  possess  neither  in- 
terest nor  value,  except  in  connexion  with 
the  history  of  physiological  science.  I regret 
to  be  obliged  to  expend  time  in  recording  or 
criticising  theories  which  1 think  quite  irre- 
concileable  with  our  present  knowledge  in 
physiology.  We  are  as  yet  without  the  facts 
necessary  to  the  establishment  of  a theory  of 
the  formation  of  callus,  on  a truly  philoso- 
phical— on  a Baconian  basis.  This  theory,  I 
conceive,  must  be  a part  of  the  great  theory 
of  nutrition.  When  we  shall  know  the  dif- 
ferences in  structure,  distribution,  nervous 
supply,  and  vital  forces,  depending  upon  some 
electric,  galvanic,  magnetic,  electro-magnetic, 
or  other  influence  at  present  absolutely  un- 
vor..  ii. 


known,  which  confer  upon  the  nutritive  arte- 
ries of  various  parts  of  the  animal  body,  the 
power  of  selecting  from  the  circulating  mass, 
and  depositing  with  such  surprising  steadiness 
and  beautiful  precision,  for  a long  series  of 
years,  in  one  place,  nervous  matter  ; in  an- 
other, muscular  fibre  ; in  a third,  hone  : when 
we  shall  know  these  differences,  we  shall  be 
in  a condition  to  theorize  rationally  respecting 
the  formation  of  callus.  Do  I hazard  much 
in  asserting,  that  many  a minute  and  laborious 
experimental  inquiry  lies  between  us  and  the 
possession  of  such  knowledge  ? The  power 
that  nature  possesses  in  the  production  of 
bone,  and  the  reproduction  of  it  when  lost  or 
deprived  of  life,  is  astonishing  ; — far  greater 
than  those  she  exhibits  in  the  reproduction 
of  many  other  tissues.  In  the  stag  tribe, 
vast  quantities  of  bone  are  lost  and  replaced 
annually.  In  the  beautiful  skeleton  of  fossil 
Irish  elk,  in  the  museum  of  the  Dublin  Col- 
lege of  Surgeons,  the  huge  horns  of  that  noble 
animal  weigh  certainly  much  more  than  half 
the  bones  of  the  whole  body.  These  horns 
were  shed  and  reproduced  annually.  Any 
of  this  tribe  of  animals  in  which  the  repro- 
duction of  bone  is  so  frequent  and  so  rapid, 
would  supply  admirable  subjects  for  the  inves- 
tigation of  the  physiology  of  bone.  And  I 
think  that  noble  owners  of  herds  would  do 
well  in  lending  their  aid  as  freely  to  any  one 
devoting  himself  to  this  subject,  as  did  Charles 
the  First  in  giving  his  deer  to  Harvey,  when 
he  was  engaged  upon  his  beautiful  “ Exerci- 
tationes  de  Generatione  Animalium.” 

In  necrosis,  what  efforts  does  nature  dis- 
play for  the  reproduction  of  bone  ! How  fre- 
quently do  we  witness  the  accidental  deposi- 
tions of  bone  in  exostoses  and  nodes  ; in  the 
ossification  of  cartilages,  as  those  of  the  larynx 
in  old  age  ; in  that  of  fibrous  membranes,  as 
the  dura  mater  ; and  in  that  of  tendons  ! These 
considerations  might  almost  induce  us  rather  to 
wonder  that  nature  is  ever  reduced  to  the  ne- 
cessity of  uniting  the  fragments  of  a broken 
bone  by  ligamentary  bands,  than  that  she  per- 
forms her  ordinary  cures  by  bony  union  in  a 
manner  so  admirable  and  so  perfect. 

The  earliest  speculations  on  the  formation 
of  callus  attributed  it  to  the  effusion  of  a 
gelatinous  or  osseous  juice  between  and  around 
the  fragments  of  the  fractured  bone.  By  a 
gradual  inspissation,  this  juice  passed,  as  was 
supposed,  from  its  original  fluid  to  a solid  con- 
dition, uniting  the  fragments  much  in  the  same 
manner  that  two  pieces  of  wood  are  united  by 
the  carpenter  with  glue.  Considering  the 
condition  of  physiological  science  at  the  time 
when  this  theory  was  in  favour,  it  was  much 
less  indefensible  than  it  now  appears.  The 
entire  want  of  sensibility  of  bone  in  its  healthy 
state,  and  its  mineral  aspect,  led  the  early  phy- 
siologists to  believe  it  to  be  not  possessed 
of  vitality.  Its  fractures,  therefore,  might  be 
repaired  by  an  inorganic  osseous  juice  solder- 
ing the  fragments  together.  They  observed, 
too,  in  a great  number  of  animals,  a secretion 
taking  place,  which  hardened  into  a substance, 
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not  a little,  in  its  external  characters,  resem- 
bling bone.  Of  this  nature  are  the  calcareous 
stems  of  the  coral  polypes,  the  shells  of  the 
testaceous  mollusca,  and  the  armour  of  the 
Crustacea,  with  many  species  of  which  they 
were  familiar,  and  in  which  the  original  for- 
mation, and  the  growth  of  these  substances, 
take  place  precisely  in  the  manner  in  which 
they  supposed  the  callus  to  be  effused  and  in- 
spissated into  bone.  In  the  tubipora  musica, 
the  manner  in  which  the  calcareous  tubes  in- 
habited by  the  polypes,  and  the  stages  by 
which  these  tubes  are  at  intervals  supported, 
are  formed,  seems  lo  make  a surprisingly 
close  approximation,  in  one  of  the  lowest 
animals,  to  ossification  in  the  highest.  But 
between  all  these  substances  and  bone  there 
is  this  essential  difference,  that  they  are  ex- 
tra-vascular and  dead  ; growing  only  by 
layers  added  to  the  surface  which  is  in  con- 
tact with  the  living  substance  of  the  ani- 
mal ; while  bone,  as  is  now  on  all  hands 
admitted,  is  endowed  with  vital  properties, 
is  nourished,  and  grows  by  means  of  ves- 
sels permeating  it  in  every  part.  If,  there- 
fore, an  inorganic  material  were  effused  be- 
tween the  fragments,  it  would  immediately  ex- 
cite inflammation  of  the  soft  parts,  and  even 
of  the  bone  ; and  the  first  duty  that  nature 
would  impose  upon  herself,  would  be  to  throw 
it  out  of  the  body  as  a foreign  substance. 

The  theory  of  Duhamel,  which  was  pro- 
posed in  the  early  part  of  last  century,  long 
kept  possession  of  the  schools.  According 
to  it,  the  ruptured  periosteum  of  each  frag- 
ment swells,  extends  towards,  and  at  length 
unites  with,  the  periosteum  of  the  other. 
It  now  thickens,  extends  itself  between  the 
fragments,  becomes  fibro-cartilaginous,  carti- 
laginous, and  finally  osseous,  forming  an  os- 
seous clasp  externally,  and  an  osseous  mass 
immediately  between  the  fragments,  by  which 
they  become  firmly  and  permanently  united. 

Duhamel  also  admits  that,  in  some  cases, 
similar  changes  take  place  in  the  torn  medul- 
lary membrane.  Thus  it  would  appear  to  be 
by  the  gradual  ossification  of  the  periosteum, 
and  sometimes  of  the  medullary  membrane 
also,  that  fractures  are  repaired  ; and  it  is  re- 
presented that  by  these  membranes  only,  bone 
can  be  formed. 

According  to  the  theory  of  Bordenave, 
the  process,  by  which  callus  is  formed,  re- 
sembles strictly  that  by  which  the  union  of 
a solution  of  continuity  in  the  soft  parts  is 
brought  about.  This,  indeed,  is  not  a theory 
of  the  formation  of  callus,  but  an  assertion 
that  the  theory,  whatever  that  may  be,  which 
will  explain  the  union  of  soft  parts,  is  similar 
to,  or  identical  with  that  by  which  the  repair 
of  a fractured  bone  is  to  be  accounted  for. 
This  is  sufficiently  vague,  yet  is  it,  in  my  opi- 
nion, less  liable  to  serious  objection,  and  more 
nearly  in  accordance  with  our  present  physio- 
logical knowledge,  and  acquaintance  with  the 
facts  of  the  reparative  process  in  fracture,  than 
any  of  the  theories  which  preceded  or  have  fol- 
lowed it ; inasmuch  as  it  neither  admits  of  the 


existence,  in  the  living  body,  of  an  inorganic 
material  undergoing  a scries  of  purely  physical 
changes,  by  which  repair  is  effected,  nor  attri- 
butes the  production  of  callus  to  the  agency 
of  any  particular  tissue — as  the  medullary 
membrane,  the  bone  itself,  the  periosteum,  or 
the  surrounding  soft  parts. 

With  the  exception  of  Bordenave,  and 
those  who  have  more  or  less  closely  adopted 
his  views,  Duhamel  and  all  succeeding  theo- 
rists respecting  callus,  have  fallen  into  this 
latter  error ; and  modern  surgeons  are  con- 
stantly using  language  that  implies  the  adop- 
tion of  it.  I will  not  answer  for  it  (so 
deeply  is  the  language  of  physiology  on 
this  subject  imbued  with  it)  that  my  own 
is  free  from  the  same  charge.  We  con- 
tinually hear  of  the  conversion  into  bone, 
the  transformation  into  bone,  the  ossification 
of  the  medullary  membrane,  the  periosteum, 
the  cellular  tissue,  and  sometimes,  even  of 
the  muscles.  Such  language  is,  in  the  pre- 
sent day,  perfectly  barbarous,  and  incon- 
sistent with  our  actual  knowledge  in  physio- 
logy. To  speak  of  the  transformation  of  the 
periosteum,  or  any  other  part,  into  bone,  is 
as  irreconcileable  with  the  received  opinions 
respecting  the  growth  and  nutrition  of  the 
animal  tissues,  as  the  ancient  absurdity  of  the 
effusion  of  an  osseous  juice  to  be  inspissated 
into  bone.  Wherever,  and  on  whatever  occa- 
sion, bone  is  formed,  whether  in  its  original 
production,  in  the  growth  and  nutrition  of 
that  which  already  exists,  or  in  its  accidental 
formation  in  callus  or  in  morbid  deposits, 
there,  I conceive,  the  absorbents  of  that  part 
first  remove  the  previously  existing  particles  ; 
and  the  nutritious  vessels  possessing,  or 
having  acquired,  the  organization  and  vital 
properties  (whatever  those  may  be)  that 
bestow  on  them  the  power  of  selecting 
from  the  blood  and  secreting  the  materials 
of  bone,  substitute,  for  the  particles  that 
have  been  removed,  osseous  particles,  by 
the  aggregation  of  which,  bone  is  first  pro- 
duced, or  renewed,  or  morbidly  deposited. 
Haller  and  Dethleef,  observing  the  effusion  of 
lymph  between  the  fragments  of  the  fractured 
bone,  and  that  the  extremities  of  these  became 
softer  and  swollen  ; and  thinking  it  natural  to 
suppose  that  the  different  tissues  have  some 
peculiar  power  of  reproducing  their  like,  at- 
tributed the  production  of  callus  to  the  agency 
of  the  vessels  of  the  broken  bone  itself.  After 
what  has  been  said  above,  I think  it  unneces- 
sary to  do  more  than  state  merely  the  opinion 
of  the  great  physiologist,  and  that  of  Dethleef 
on  this  subject. 

In  the  present  day,  those  who  have  devo- 
ted themselves  to  the  investigation  of  the 
process  of  the  repair  of  fractures,  and  from 
whom  I have  taken  the  minute  account  of 
it  given  already,  have  happily  rather  ap- 
plied themselves  to  the  ascertaining  of  facts, 
than  the  construction  of  theories.  I say,  hap- 
pily, because,  in  the  first  place,  we  are  still 
ignorant  of  the  facts  necessary  for  the  founda- 
tion of  a rational  theory;  and,  secondly,  be- 
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cause  the  speculations  on  this  subject  have 
hitherto  been  eminently  unfruitful  in  results 
possessing  any  practical  value.  In  this  point 
of  view,  the  single  fact  asserted  by  Dupuy- 
tren,  that  what  he  calls  the  definitive  callus 
is  not  formed  till  towards  the  end  of  the 
fourth  period,  or  about  the  fifth  month,  is 
worth  the  whole  of  them,  if  it  follows,  that 
up  to  that  time  we  may,  by  force  skilfully 
applied,  restore  the  natural  relations  of  the 
fragments,  in  a fracture  in  which  consolida- 
tion, with  deformity,  is  very  far  advanced. 

What,  then,  shall  we  say  is  the  present 
state  of  our  knowledge  on  this  interesting  and 
important  subject  ? Even  to  enable  us  to 
conduct  further  inquiries  into  it,  it  is  neces- 
sary that  we  should  have  precise  ideas  on  this 
point.  Can  we  doubt  that  further  investiga- 
tion of  it  will  bring  to  light  facts  of  the  highest 
practical  value  ? At  the  bottom  of  the  won- 
derful process  by  which  callus  is  produced, 
and  a fracture  repaired,  there  is  clear  evidence 
of  the  agency  of  a superintending  Intelli- 
gence. Paley  has  produced  no  more  cogent 
proof  of  the  existence  of  a designing  Mind,  in 
the  adaptation  of  the  mechanism  of  the  most 
finished  organ  to  its  function,  than  is  to  be 
found  in  the  repair  of  a fracture,  of  the  exist- 
ence of  intelligence,  design,  and  benevolence, 
to  put  the  spring,  that  first  moves  in  the  pro- 
cess, into  motion. 

The  first  stage  in  the  formation  of  callus 
that  falls  under  the  cognizance  of  our  senses, 
is  the  removal,  by  absorption,  of  the  serum 
and  red  particles  of  the  blood  poured  out 
from  the  ruptured  vessels.  Its  lymph  re- 
mains, and  has  soon  added  to  it  lymph  effused 
by  all  the  vessels  around  the  fracture.  In 
this  lymph  there  are  quickly  generated  nu- 
tritious secerning  and  absorbent  vessels,  to  the 
actions  of  which,  all  the  changes  of  the  callus 
are  to  be  attributed.  During  all  this  time 
a slow  and  continual  change  in  the  organi- 
zation and  vital  properties  of  the  nutrient 
vessels  must  of  necessity  take  place,  enabling 
them,  first,  to  substitute  a fibro-cartilaginous 
substance  for  the  lymph  removed  by  the  ab- 
sorbents ; and  then,  in  like  manner,  cartilage 
in  the  stead  of  the  fibro-cartilage  ; and,  lastly, 
bone  instead  of  the  cartilage.  At  this  stage 
of  the  process,  the  secerning  vessels  of  the 
callus  must  be  endowed  with  properties  iden- 
tical with  those  of  the  original  bone,  and 
these  they  permanently  retain.  Thus  from 
the  beginning  to  the  end  of  the  process, 
the  condition  of  the  callus,  and  therefore  of 
the  vessels  which  secrete  it,  is  in  a constant 
flux. 

I cannot  admit  the  doctrine  of  Dupuytren 
respecting  the  existence  of  two  kinds  of 
callus.  The  fact  upon  which  Dupuytren 
chiefly  relies  in  founding  the  distinction  be- 
tween them,  depends,  I believe,  upon  the 
difficulty  which  nature  experiences  in  bring- 
ing the  nutrient  arteries  of  the  old  bone, 
and  of  the  callus,  to  deposit  new  particles  so 
close  to  one  another  as  to  be  within  the  sphere 
of  cohesive  attraction — a difficulty  she  no  less 


experiences  in  bringing  about  bony  anky- 
losis in  joints  stripped  of  their  cartilages. 
This  difficulty  mastered,  the  old  bone  and  the 
callus  are  perfectly  continuous  ; and  much  of 
the  latter  may  now  be  removed  by  the  mo- 
delling powers  of  the  absorbents,  without  pre- 
judice to  the  strength  of  the  bone.  The  su- 
perfluous callus,  which  thus  admits  of  being 
removed,  is  the  provisional ; and  that  which 
is  of  necessity  retained,  is  the  definitive  callus 
of  Dupuytren.  I do  not  believe  them  to  differ 
in  any  other  respect. 

APPENDIX,  ON  THE  REUNION  OF  BONE  '. 

The  foregoing  history  of  the  reunion  of  frac- 
ture, as  it  is  commonly  taught,  is  doubtless,  in 
the  main  correct ; it  demands,  however,  con- 
siderable modifications,  and  even  additions  ; 
and  it  may  not,  therefore,  appear  unreason- 
able to  introduce,  in  the  form  of  an  appendix, 
a series  of  facts  which  are  naturally  supple- 
mentary to  the  preceding,  although  a rigo- 
rously systematic  account  should,  I think,  in- 
corporate the  two  views  in  one. 

I can  claim  but  little  on  the  score  of  origi- 
nality beyond  the  pretension  of  having  placed 
the  facts  about  to  be  detailed  in  just  relation  to 
each  other  ; but  I hope  that  these  opinions  will 
form  an  useful  and  even  necessary  addition  to 
the  matter  in  hand  ; and  that  they  will  render 
the  reunion  of  fracture,  in  a theoretical  and 
practical  point  of  view,  more  simple,  uniform, 
and  complete,  than  it  has  hitherto  been  made 
to  appear. 

There  is  one  palpable,  universal,  and  forci- 
ble objection  to  the  accounts  of  reunion,  and  of 
callus,  as  detailed  by  all  experimenters  on  ani- 
mals ; namely,  that  the  soft  bond  of  union  in 
man  is  not  found  to  bear  any  proportion  to 
that  in  animals  ; and  even  the  new  bone  is 
comparatively  scanty  after  the  fracture  of 
human  bones.  To  reason,  therefore,  from 
experiment  directly  to  practice  is  in  itself 
fallacious  ; and  the  casual  observations  to  be 
derived  from  the  appearances  of  bony  repa- 
ration in  man  will  alike  corroborate  this  as- 
sertion, and  clear  up  our  views  both  of  the 
theory  and  treatment  of  the  subject  in  hand. 

It  will  be  my  object  to  show,  that  the  repa- 
ration of  bone,  however  modified,  is  one  pro- 
cess, ever  the  same  in  kind ; whether  after 
mere  contusion,  amputation,  simple  fracture, 
or  open  fracture,  or  in  connexion  with  necro- 
sis. All  enquirers  must  perceive  that  the 
history  of  callus,  contracting  in  amass,  around 
the  severed  ends  of  a bone,  is  inconsistent 
with  what  is  known  of  many  cases,  besides 
those  of  open  or  compound  fracture.  For 
example,  the  theoretical  callus  is  not  seen 
where  coaptation  is  altogether  prevented,  or 
where  a broken  end,  being  very  much  dis- 
placed, is  opposed  to  an  unbroken  surface  of 
bone  (see  fig.  273),  where  the  cranium  is  fis- 
sured, or  cancellated  bone  divided,  or  where 

' The  Editor  hopes  that  this  additional  exposition  of 
the  repair  of  fractures,  by  Mr.  T.  Wilkinson  King, 
will  not  need  an  apology. 
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fracture  runs  through  a surface  which  is  coated 
with  cartilage,  and  therefore  devoid  of  true 
periosteum. 

We  may  well  admit  that  the  experiments, 
and  observations,  which  have  been  adduced  to 
illustrate  the  subject,  of  callus,  are  extensive 
and  satisfactory  ; but  we  shall  find  that  there 
are  still  important  details  concerning  the 
repair  of  open  fractures  and  others,  which 
when  compared  with  those  introduced  into 
the  previous  pages,  may  serve  both  to  esta- 
blish and  to  extend  the  opinions  which  are 
generally  esteemed  the  best. 

The  first  enquiry  should  perhaps  be,  to 
determine  the  conditions  of  the  periosteum 
after  fracture  ; but  of  these  I must  speak 
more  at  length  hereafter.  One  or  two  re- 
marks, however,  require  to  be  advanced  in 
immediate  connexion  with  my  present  object. 

In  the  first  place,  it  must  be  apparent  that 
the  more  the  periosteum  is  separated  from  the 
bone  by  violence  or  inflammation,  the  more 
the  broken  extremities  are  deprived  of  blood- 
vessels, and  become  liable  to  necrosis,  or, 
at  least,  to  the  tardiest  process  of  repair. 
Secondly,  it  is  not  much  to  assume,  that  the 
inflammation  of  periosteum  is  understood  to 
be  attended  with  tumefaction  of  the  mem- 
brane, and  that  this  applies  to  all  the  soft 
parts  immediately  surrounding  a fracture. 
We  see  then  how  position,  motion  or  rest, 
and  constitution,  as  well  as  the  kind  and 
degree  of  the  original  injury,  must  combine 
to  regulate  the  degree  of  surrounding  tume- 
faction— to  moderate  or  augment  it,  provided 
inflammation  be  not  wholly  deficient,  or  ac- 
tually excited  to  disorganization.  This  re- 
flexion is  of  great  importance  with  refer- 
ence to  the  observations  made  on  the  broken 
bones  of  animals.  One  who  has  watched  a 
rabbit  with  a broken  leg,  and  seen  the  invo- 
luntary start  of  the  limb,  occurring  every 
few  minutes,  perhaps  for  many  days,  must 
know  very  well  that  the  local  deposits  of 
inflammation  cannot  fail  to  be  thus  increased 
out  of  all  proportion.  The  following  example 
may  serve  to  prove  this  fact : — A large  bull- 
dog in  a fight,  had  the  fore-arm  nearly  bitten 
through,  and  the  bones  only  grazed.  He 
continued  to  lie,  every  nowr  and  then  jerk- 
ing the  paw,  though  the  part  was  little 
swollen,  for  eight  days,  after  which  he  was 
destroyed  as  a healthy  animal,  for  the  pur- 
pose of  injecting  some  of  his  viscera.  The 
injured  arm  was  also  injected  with  coloured 
size.  The  internal  mischief  seemed  pro- 
portionate to  what  I have  described.  There 
was  no  appearance  of  a disorganizing  pro- 
cess ; a scale  of  bone  had  been  chipped  off, 
the  wounded  periosteum  was  red,  tumid,  and 
spongy  ; and  the  bones  were,  in  great  part, 
covered  by  an  additional  layer  of  new  bone, 
with  thick  and  soft  periosteum  upon  it.  This 
may  also  stand  for  a broad  illustration  of 
what,  in  my  view,  is  most  necessary  to  every 
reunion — plenty  of  ossification,  and  but  little 
soft  callus,  excepting  the  active  periosteum. 

With  regard  to  the  effused  blood  in  the 


great  cell  of  a fracture,  nothing  is  more  cer- 
tain than  that  it  gradually  disappears  ; grows 
brown  and  pale,  and  wastes  away  (if  not  dis- 
charged externally)  as  simple  extravasation 
from  a bruise.  The  idea  of  the  organization 
of  a clot  is  as  devoid  of  proof  in  fracture,  as  in 
simple  ecchymosis  ; and  I am  unwilling  to 
admit  the  opinion  that  any  visible  mass  can 
be  first  formed,  and  then  for  the  first  time 
receive  vessels. 

Next,  there  is  sufficient  evidence  that  sup- 
puration about  the  fracture  does  not  of  neces- 
sity materially  interrupt  the  consolidation  ; so 
that  the  effusions  of  blood  and  of  simple  in- 
flammatory deposits  about  the  fracture  are  not 
essentials  of  the  repair, — and  we  know'  that 
every  surgeon  regards  excessive  extravasa- 
tion, or  effusion,  as  an  impediment. 

After  a fracture,  it  is  naturally  to  be  ex- 
pected that  the  periosteum  should  be  variously 
confounded  with  other  lacerated  tissues  in 
the  progress  of  inflammation.  It  is  still  more 
likely,  after  the  stage  of  tumefaction,  when 
all  the  swollen  tissues  become  more  solid, 
and  contract  (as  in  every  part  they  must,  as  a 
necessary  consequence  of  the  subsidence  of 
their  former  condition),  that  it  will  be  very 
difficult  to  distinguish  true  periosteum  : al- 
though it  will  hourly  become  more  evident, 
that,  of  the  whole  contracting  mass  which 
assists  to  bind  up  the  fractured  parts,  the 
inner  vascular  surface  has  the  most  to  do  with 
the  deposition  of  bone. 

The  minuter  changes  which  the  periosteum 
undergoes  after  material  lesion,  need  not  now 
be  referred  to.  It  is  sufficient  to  observe  that 
injury  induces  some  inflammation,  which  may 
terminate  in  resolution,  in  the  effusions  of 
different  fluids  between  it  and  the  bone,  or — 
what  most  commonly,  and  indeed  almost  con- 
stantly happens — within  four  or  Jive  days,  it  be- 
comes the  means  of  depositing  new  bone  upon  the 
old.  Hence  we  have  bony  nodes,  and  venereal 
exostoses.  This  is  roughly  illustrated  by 
simple  exostosis  ; when,  perhaps  in  conse- 
quence of  a blow,  a cartilaginous  spot  forms 
between  the  periosteum  and  the  bone, — or 
rather,  as  I think,  in  the  periosteum, — and 
then  point  by  point,  bone  upon  bone,  ossifi- 
cation advances  beneath  the  cartilage  ; fresh 
cartilage  is  superposed,  and  a tumour  is  deve- 
loped. The  case  is  not  very  different,  though 
often  much  more  complicated,  in  cancerous 
exostosis.  Supposing  a fungoid  tubercle  to 
be  forming  beneath  the  periosteum,  this  mem- 
brane inflames,  because  of  the  pressure  ; so 
that  all  around  a ridge  of  bone  is  deposited, 
while  perhaps  the  pressure  of  the  tubercle 
causes  absorption  of  the  bone  immediately 
beneath  it. 

In  this  manner,  many  cups  may  be  formed, 
single  orconfluent, small  orlarge,  regular  or  ir- 
regular ; and  it  is  very  evident  that  the  forma- 
tion in  this  way  of  broad  plates,  and  septa,  and 
cells  about  the  bases  of  similar  tumours,  is  one 
part  of  the  process  of  many  fungous  exostoses. 
Some  bones,  affected  with  a similar  disease, 
have  a beautiful  appearance  after  maceration. 
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I refer  to  the  formation  of'  innumerable  bony 
blades,  or  needles,  radiating  from  a common 
base,  which  is  attached  to  the  original  bone  ; 
and  I believe  it  will  require  but  little  obser- 
vation to  see  that  the  needles  are  all  formed 
very  much  as  in  the  preceding  instances — in 
the  angular  interstices  of  cylindrical,  or  rather 
conical  radiating  fungi,  by  successive  deposi- 
tions, bone  upon  bone,  from  periosteum,  on  their 
diverging  and  growing  points.  I could  bring 
forward  sections  of  these  formations,  which 
clearly  establish  this  account.  It  is  of  some 
moment,  to  remark,  that  other  sections  of  such 
tumours  must  be  confusion  indeed  to  an 
unprepared  observer  ; for  he  would  say,  as  the 
experimenters  on  fracture  have  been  all  far 
too  ready  to  do,  that  the  isolated  spiculae  are 
found  every  where.  This  is  altogether  un- 
true, or  it  requires  altogether  a new  and  care- 
ful set  of  proofs  for  fracture  as  well  as  for 
fungus.  I know  very  well  that  a fungoid 
tubercle  in  the  lung,  or  in  a lymphatic  gland, 
may  be  earthy  ; but  this  is,  I presume,  beyond 
our  proper  enquiry,  as  will  appear  from  the  fol- 
lowing instance.  In  the  museum  of  Guy’s  hos- 
pital is  a solid  ossific  fungus  grow  ingin  and  from 
bone,  and  causing  absorption  of  the  original 
bone  on  all  sides,  and  raising  the  periosteum  ; 
beneath  which,  immediately  beyond  the  limits 
of  excessive  pressure  and  absorption,  inflam- 
mation had  caused  the  deposit  of  simple  bone 
on  the  original  bone.  Here  we  had  bone  upon 
bone,  but  also  something  very  different  in  the 
specific  earthy  formation  in  the  bone,  which 
was  similarly  in  progress  in  detached  tuber- 
cles in  the  soft  tissues  of  the  limb,  the  lungs, 
and  lymphatic  glands,  of  the  same  individual. 
Thus,  in  the  body,  as  an  inorganic  earthy 
plate  grows  by  accretion,  and  true  bone  also  ; 
so  is  it  with  a fungus,  whether  it  be  medullary 
or  osseous,  in  a bone  or  in  a lung. 

It  is  worth  while  to  compare  a little  further 
the  effects  of  a fungoid  tubercle  under  the 
periosteum  with  the  changes  produced  by  tu- 
bercles growing  within  bones.  The  latter  pro- 
duce absorption  of  a bone  wherever  they  press 
upon  it,  even  though  they  themselves  contain 
much  new  bone  (as  I have  observed  is  the 
case  when  ossific  fungus  prevails  in  other 
parts  of  the  body)  ; while,  on  the  other  hand, 
the  external  tubercle  may  press  and  cause 
absorption  on  one  part  of  the  bone,  but,  all 
around  this,  true  ossification  may  go  on,  even 
to  excess,  unless  in  rare  instances,  where  we 
find  periostitis  with  little  or  no  ossification  ; 
and  then  we  may  suppose  the  bony  diathesis 
to  be  wanting  instead  of  excessive,  as  it  some- 
times is. 

It  will  be  found  both  curious  and  instruc- 
tive to  carry  these  illustrations  a step  or  two 
further.  A fungoid  tumour  formed  in  the 
head  of  the  tibia  finally  becomes  three  or 
four  times  as  large  as  that  part,  and  the  bone 
still  appears  large  enough  to  enclose  it  at 
every  point ; but  in  truth  nothing  remains  of 
the  original  head  of  the  bone.  As  the  new 
growth  has  pressed  on  successive  portions, 
they  have  been  absorbed  until  nothing  re- 


mains of  the  natural  bone  ; and  it  is  curious 
to  observe,  that  while  the  expanding  tumour 
has  kept  up  absorption  within,  the  same 
cause  has  kept  up  periostitis  and  deposition  of 
bone  without ; and  the  new  shell  still  expand- 
ing, and  mostly  diminishing  in  thickness,  takes 
the  impress  of  the  subjacent  tumour,  which, 
by  its  excessive  growth, finally  breaks  through 
or  destroys  both  bone  and  periosteum.  In 
some  cases,  absorption  preponderates ; in 
others,  ossification.  One  part  of  this  process 
is  strikingly  illustrated  by  a rare  specimen  in 
the  museum  of  Guy’s  hospital. 

The  instance  alluded  to  is  a patella,  which 
has  been  excavated,  and  distended,  much  in 
the  manner  and  degree  just  described  rela- 
tive to  the  head  of  the  tibia,  and  nearly 
equally  in  all  directions,  but  the  formation  of 
new  shell  has  been  most  free  on  the  anterior 
surface,  where  a very  striking  result  is  obser- 
vable. This  part  is  no  longer  covered,  as  is 
natural,  by  the  tendon  of  the  extensors,  but 
numerous  strong  cords  of  this  tendon  indivi- 
dually pierce  the  anterior  shell  above,  run 
along  its  inner  or  posterior  face,  within  the 
cavity  of  the  bone,  and  again  escape  below', 
to  form  the  ligamentum  patellae.  In  short,  it 
is  manifest  that  the  tumour  had  absorbed  all 
the  bone  behind  the  tendon,  and  then  had 
pressed  through  interstices  of  its  fibres,  so  as 
to  form  protrusions,  in  front  of  which  the 
inflamed  periosteum,  covering  these  pro- 
trusions, continued  to  form  bone.  This  is, 
doubtless,  somewhat  intricate,  but  it  is  only 
one  step  beyond  the  cases  before  related. 
Let  the  reader  remember,  that  bone  is  gene- 
rally necessary  to  the  deposition  of  bene; 
next,  that  the  pressure,  exerted  betw-een  the 
growing  tumour  and  the  unyielding  tendi- 
nous lines,  must  cause  absorption  of  all  the 
parts  included  between  the  two  structures  ; 
while,  in  the  interstices  of  the  tendon,  ossi- 
fication may  proceed  on  the  surface,  and 
absorption  of  bone  within,  until  the  bony 
bands  project  in  front  of  the  tendinous  lines, 
and  being  still  inflamed  by  pressure,  at  last 
ossify  so  extensively,  as  to  reunite  into  one 
layer.  Hence  the  phenomenon  of  a patella, 
presenting  a complete  bony  encasement  an- 
teriorly, and  having  the  tendinous  fibres  of 
the  extensor  tendon  situated  on  its  posterior 
surface.  We  thus  find  pressure  and  inflam- 
mation, absorption  and  deposition,  going  on 
together,  or  giving  place  to  one  another,  ac- 
cording to  the  moment  when,  or  the  spot  to 
which  our  observation  is  directed. 

Again,  the  reader  is  requested  to  remember, 
in  observing  for  himself,  that  various  instances 
are  to  be  expected  in  which  ossific  deposits 
prevail,  or  in  which  they  are  almost  totally 
deficient. 

In  order  to  establish  the  foundation,  at 
least,  of  these  views,  let  us  consider  the  effect 
of  an  aneurism  pressing  on  a bone.  Is  it  not 
well  understood  that  the  part  compressed 
beyond  endurance  loses  periosteum,  and 
some  bone  by  absorption,  while,  all  around,  a 
more  moderate  pressure  has  only  excited  in- 
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flammation,  and  the  deposition  of  new  bone, 
in  the  form  of  spicular  exostosis,  or  a more  or 
less  complete  zone  ? The  same  effect  is  more 
distinctly  observed  where  a new  cup  is  formed 
in  consequence  of  luxation  : we  have  a cen- 
tral absorption  and  surrounding'  exostosis ; 
and  even  the  head  of  the  dislocated  bone 
suffers  absorption  from  excessive  pressure  at 
one  central  part,  while  at  other  parts  irritation 
and  consequent  hypernutrition  prevail.  It  is 
needless,  but  for  the  advantage  of  a contrast, 
to  remark,  that  the  slow  atrophy  of  a disused 
part,  as  a deserted  acetabulum,  is  not  to  be 
compared  with  the  active  process  of  absorp- 
tion, which  excessive  pressure  produces  by 
excluding  nutrition. 

I do  not  deem  it  needful  to  enquire  very 
precisely  into  the  source  of  new  bone.  The 
material  is  from  the  blood  of  the  capillaries, 
which  are  in  great  part  supplied  from  the 
periosteum,  more  especially  in  the  adult.  Pe- 
riosteum is  nothing  specific  in  essence,  since 
granulation,  or  any  thing  else  that  can  adhere 
to  bone,  may  become  in  all  points  of  function 
periosteum.  I consider  its  especial  office  to 
be  that  of  furnishing  to  the  bone  its  neces- 
sary supply  of  nutrition,  as  that  of  the  pia 
mater  to  the  brain  : it  is  the  principal  means 
of  vascular  support  to  the  bone,  and  is  placed 
on  the  surface  where  we  should  expect  to  find 
it,  because  there  most  needed  ; not  interfe- 
ring with  the  solidity  of  the  shell,  and  close  at 
hand  to  afford  nourishment.  The  tensions 
which  operate  mechanically  upon  a cylindrical 
bone  are  most  severe  at  its  surface,  and  in 
consequence  its  nutrition  and  density  are  here 
the  greatest.  I conceive  it  to  be  a simple 
demonstration,  on  the  same  principle,  that 
the  very  growth  and  form  of  every  bone  and 
process  are  regulated  by  the  forces  to  be  con- 
tinually resisted  by  each  particular  part.  In 
case  of  reparation  after  injury,  inflammation 
is  the  efficient  cause  of  the  deposit,  while  the 
presence  of  organized  bone  determines  the 
earthy  character  of  the  new  growth  ; and  this 
is  not  a singular  consequence.  Do  we  not  see 
capillary  formed  from  capillary,  skin  from  skin, 
nerve  from  nerve,  cellular  membrane  from 
cellular  membrane,  tendon  from  tendon,  by 
the  aid  of  stretching ; and  when  I add,  bone 
upon  bone,  or  even  the  matter  of  a finger- 
nail upon  its  like,  may  we  not  conclude,  that 
we  see  in  all  these  cases  but  slight  modifica- 
tions of  one  law  or  principle  of  action? 

Beyond  the  examination  of  these  simple 
facts,  we  discover  laws  relating  to  primary  for- 
mations, and  successive  stages  of  evolution. 

We  may  pass  over  all  the  reparative  actions 
in  bone  which  do  not  demand  the  formation 
of  new  bone  j such  as  the  fluid  node,  super- 
ficial injuries,  and  even  lamellar  exfoliation  ; 
although,  when  we  take  up  the  restoration  of 
open  fractures,  we  may  require  to  touch  upon 
these  topics. 

Let  us  first  consider  a simple  case  of  bony 
reparation. 

After  the  division  of  a long  bone,  by  ampu- 
tation, the  injured  periosteum  becomes  in- 


flamed ; and,  within  a 
week,  traces  of  a tubu- 
lar ring  of  new  bone 
will  generally  be  found 
adhering  to  the  shaft 
near  its  cut  extremity, 
and  sometimes  even 
over  its  whole  length  ; 
but  it  is  longer  before 
the  cut  end  of  the  bone 
becomes  coated  or  co- 
vered in.  A slow  forma- 
tion of  new  periosteum 
takes  place  over  the 
sawn  surface,  and  the 
organization  of  the  bone 
becomes  repaired  ; the 
useless  and  little  nou- 
rished points  are  next 
absorbed ; and  then  a 
gradual  extension  of  os- 
sification, following  the 
new  periosteum,  from 
the  circumference  to  the 
centre,  seals  up  the  me- 
dullary cavity. 

Fig.  286  represents  the  hone  of  a toy's  stump , who  sur- 
vived amputation  about  sir  weeks.  Excessive  inflam- 
mation of  periosteum  has  ted  to  rapid  and  undue 
formation  of  a new  sofl  shell , external  to  the  original 
shaft.  The  end  of  the  bone  is  sealed  up,  but  the 
material  teas  too  spongy  and  fragile.  This  lad  was 
tivelve  years  of  age ; his  disease  had  been  a strumous 
knee.  The  stump  was  nearly  heated,  but  the  integu- 
ments had  recently  retracted  themselves,  when  re- 
peated convulsions  for  three  weeks,  and  finally 
coma,  carried  him  of.  The  end  of  the  bone  was 
coated  with  cartilage. — Guy's  Museum. 

Fig.  287. 

Tn  proportion  as  the 
ossification  is  rapid,  it  is 
also  abundant,  and  soft 
or  spongy , and  vice  versa. 

The  final  healthy  ap- 
pearance of  the  bone, 
in  section,  after  amputa- 
tion, is  that  of  a thin 
strong  dome,  which 
form  I conceive  to  be 
determined  by  the  cir- 
cumstances of  pressure 
which  affect  the  part. 

It  is  most  wasted  and 
conical  when  least  used  ; 
it  is  most  flat  and  ex- 
panded when  its  freest 
nutrition  is  excited  by 
use. 

To  explain  my  mean- 
ing as  to  the  formation 
of  the  dome,  let  us  sup- 
pose a circular  hole  in 
the  summit  of  the 
dome,  and  the  whole 
covered  by  healthy 
membrane ; is  it  not  evi- 

Fig.  287  is  a view  of  the  extreme  eftects  of  periostitis 
after  amputation  above  the  elbow ; a neiv  shell,  ami 


Fig.  286. 
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loose  sequestrated  portion  of  the  shaft.  It  is  evident 
that  the  new  bone  becomes  attached  to  the  old  by  ossi- 
fication at  least  above,  where  also  it  is  probable  that 
neic  bone  was  first  formed  ; and  it  would  also  appear, 
from  the  form  of  the  new  shell,  that  it  had  never  adhered 
to  or  lain  near  the  dead  shaft,  which  in  the  original 
is  however  somewhat  worm-eaten.  It  is  certain  that 
the  new  shell  teas  lined  by  a granulating  periosteum  : 
it  constituted  an  abscess,  containing  a foreign  body  ; 
and  its  more  natural  cloaca  below  was  much  narrowed 
by  ossification. — Guy's  Museum. 

dent  that  undue  pressure  on  the  edges  of  the 
opening  would  cause  periostitis  and  increase 
of  bone  inclining  to  close  up  the  opening,  and 
to  extend  thesurface  as  well  as  to  complete  the 
dome?  for  the  exciting  pressure  would  be  per- 
pendicular to  the  cut  end  of  the  shaft.  I 
think  it  is  apparent  also,  that  the  growth 
depends  mainly  on  the  periosteum  ; for  the 
cut  surface  of  the  shaft  seems  very  little 
active,  and  its  lining  membrane  almost  inert. 
When  additional  changes  take  place  they  are 
distinctly  attributable  to  the  external  mem- 
brane. It  usually  happens,  ultimately,  that 
the  new  tube  of  bone  disappears  from  around 
the  shaft ; but  it  is,  however,  by  no  means 
uncommon  for  this  tube  to  be  so  rapidly  and 
extensively  developed  as  to  cut  off  the  nu- 
trition from  the  surface  of  the  shaft,  which, 
consecjuently,  dies  and  becomes  sequestrated, 
as  a worm-eaten  tube  several  inches  in  length, 
and  the  cause  of  much  troublesome,  or  even 
dangerous  delay  before  it  can  be  discharged. 
On  the  whole,  however,  the  appearance  to 
which  I would  attach  the  chief  importance 
for  my  present  purpose,  is  one  of  rarer  occur- 
rence. 

Fig.  288. 


A section  showing  an  effect  of  amputation  on  the 
thigh-bone,  namely,  ossification  at  the  circumference 
of  the  surface  of  support. 

I refer  to  the  effect  of  excessive  pressure, 
and  attrition,  in  the  old  healthy  thigh-stump. 
Ry  degrees  the  surface  of  the  bone  which 
serves  for  support  and  progression  becomes 
expande'd  by  deposition  at  its  circumference, 
so  as  to  present  an  appearance  in  section  like 
the  diagram  above.  There  are  other  causes 
which  induce  partial  little  exostoses  in  a stump, 
but  all  these  cases  arc  alike  in  the  fact  that 
they  depend  on  periostitis  ; and  the  case  is 
only  more  evident  when  excessive  inflamma- 
tion deprives  the  new  external  ossifications  of 
all  appearance  of  healthfulness,  as  sometimes 
happens,  rendering  them  irregular,  spongy, 
and  not  only  useless,  but  pernicious.  It  may 
happen  that  the  production  of  new  bone  shall 


be  tardy  or  deficient ; and  it  is  on  this  ac- 
count that  I have  thought  it  worth  while  to 
consider  if  some  injury  of  the  periosteum 
might  not  be  contrived,  in  order  to  expand 
the  osseous  point  of  support  in  the  stump. 
Such  an  experiment  is  not  to  be  attempted 
heedlessly.  In  France,  I believe,  it  has  been 
practised  at  the  time  of  amputation,  but  with 
only  mischievous  consequences.  When  the 
treatment  of  non-union  is  under  review  we 
must  again  notice  this  topic. 

Now,  in  the  case  of  the  healing  stump  we 
have  a type  of  all  the  repairing  changes  of 
fracture.  Whether  the  parts  heal  by  adhe- 
sion, by  suppuration  without  necrosis,  or  after 
the  death  of  the  cut  end  of  the  bone,  and 
perhaps  excessive  formation  of  new  shell,  the 
analogy  is  equally  apparent.  The  repair  of 
simple  or  open  fracture  is  thus  completely 
traced  out  : the  mere  act  of  uniting  frag- 
ments is  all  that  remains  to  be  carried  out, — or 
rather  amplified,  and  even  this  is  in  a manner 
typified  ; for  the  formation  of  a dome  by  the 
extension  of  periosteum  and  bone,  from  side 
to  side,  of  the  cylinder  (from  the  circum- 
ference to  the  centre),  is  precisely,  in  kind, 
what  takes  place,  from  fragment  to  fragment, 
in  the  repair  of  fractures,  whether  simple  or 
open. 

The  more  the  several  and  minute  particu- 
lars of  the  cicatrizations  and  junctions  of  peri- 
osteum are  examined,  the  more  they  will 
appear  satisfactory  as  a series  of  phenomena, 
and  valuable  as  a source  of  practical  indica- 
tions. At  least,  such  is  my  own  conviction. 

Periosteum,  raised  by  effusions  or  violence, 
may  again  unite  to  its  bone,  and  a new  organi- 
zation may  unite  by  adhesion  to  a cut  surface 
of  bone,  or  by  granulation  to  an  ulcerated 
part,  as  after  exfoliation  ; and  the  vascular 
adhesion  finally  becomes  efficient  periosteum. 
I have  adverted  to  the  fact,  that  the  adven- 
titious bone  formed  around  the  remains  of  a 
shaft  after  amputation,  as  indeed  after  any 
other  excitation,  tends  to  waste  when  the  re- 
paration is  complete  ; but  this  is  only  to  be 
remarked  as  the  last  point  of  analogy,  as  it 
may  be  said  to  represent  the  modelling  action 
which  concludes  reunion.  It  is,  in  part,  to 
be  compared  to  the  shrinking  of  a cicatrix,  or 
exuberant  granulations.  The  repair  of  ampu- 
tations is,  as  we  have  said,  repeated  in  that 
of  fractures,  but  with  these  differences  : in 
fractures  there  are,  as  it  were,  two  amputations 
in  one  cavity  1 ; the  injuries  are  considerably 
greater  ; but  the  constitution  of  the  sufferer 
is  usually  more  efficient. 

Periostitis  begins  almost  as  soon  as  the  injury 
has  been  inflicted.  — It  may  be  retarded,  as 
well  as  obscured,  by  extravasation  ; or  hemor- 
rhage, or  collapse,  or  idiosyncrasy  may  delay 
it ; but  the  physiologist  knows  that  the  pro- 
ducts of  inflammation  are  but  late  proots  of 
its  existence  ; and  that  palpable  tumefaction 

1 It  is  quite  possible  in  amputation,  as  in  fracture, 
that  the  divided  ends  of  radius  and  ulna,  or  of  tibia 
and  fibula,  should  become  united  together  by  ossifi- 
cation. 
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smd  redness,  and  softening,  are  evidences  of 
what  has  been  going  on.  By  the  third  day 
softening  and  roughening  of  the  more  in- 
flamed parts  of  bone  are  abundantly  discover- 
able, and  perhaps  even  some  new  bone. 

Fig.  289. 


a h o 


The  diagrams  a,  b,  and  r,  represent  the  tibia  of  a 
rabbit  on  the  fourth,  the  eighth , and  the  twentieth 
day  after  fracture.  The  repairing  exostosis  is  seen 
forming  around  the  shaft  at  a distance  from  the  bro- 
ken end ; and  in  b it  is  increased,  and  approaches 
nearer  the  point  of  fracture, 
c is  the  result  of  compound  fracture , but  the  process  is 
the  same  in  kind.  Externally,  there  was  active  peri- 
osteum, on  the  two  parts , which  became  united,  and 
then  united  the  two  parts  of  new  bone.  Within  were 
granulations  secreting  pus,  and  adhering  to  both  new 
and  old  bone  as  efficient  periosteum, 
day's  Hospital  Museum  contains  a series  of  nine  gra- 
dations of  the  above  appearances. 

Fig.  290. 

Notwithstanding 
all  that  has  been  said 
to  the  contrary,  it  is 
about  the  fourth  day 
after  fracture  that 
bone  begins  to  be 
formed  beneath  the 
periosteum,  — a few 
lines  or  a few  inches 
from  the  broken 
ends ; and  gradually, 
in  the  course  of  four 
weeks,  less  or  more, 
a new  tube  firmly  en- 
circles each  portion 
of  shaft  up  to  its 
broken  margins,  and 
is  prepared  to  unite 
with  that  which  has 
been  daily  approach- 
ing towards  it.  First, 
however,  the  two  tu- 
bular portions  of  pe- 

Fig.  290  is  a somewhat  more  careful  drawing  of  the 
counterpart  of  fig.  279.  It  represents  the  lower  end 
ot  the  tibia,  obliquely  fractured,  impacted,  and  very 


partially  repaired  by  new  bone  on  the  surface , at  the 
line  of  fracture.  The  long  point  of  the  upper  frag- 
ment, which  penetrates  the  cancelli  below,  is  a very 
narrow  spiculu from  the  fissure  adjoining  in  the  lower 
fragment.  See  the  description  of  fig.  279. 

riosteum  must  unite,  in  whole  or  in  part,  ex- 
actly in  the  same  manner  as  we  have  remarked 
that  the  membrane  cicatrized,  so  to  speak,  by 
adhesion  or  by  granulation  in  the  example  of 
the  stump;  and  as  soon  as  this  is  effected, 
ossifie  union  begins. 

There  is  a very  common  case  which  most 
distinctly  and  fully  verifies  the  process  last 
described  : I refer  to  that  of  fractured  ribs. 
In  animals  the  effects  are  still  more  re- 
markable by  reason  of  the  more  unrestrained 
or  more  excited  activity  of  the  process  when 
uninfluenced  by  art  ; for  here  a thick  node 
forms  around  each  broken  end,  and  the  two 
ends  move  against  each  other  (being  more  or 
less  completely  knit  together  by  soft  tissues 
and  periosteum),  until  repeated  external  de- 
posits of  bone,  with  the  contractions  of  tissue 
around,  have  rendered  motion  so  difficult  or  so 
limited,  that  the  ossifie  union  is  secured  at  some 
one  point,  and  then  it  is  speedily  completed. 


Fig.  291. 


A fractured  rib,  supposed  to  be  human  ; sketched  from 
if  preparation  in  the  collection  of  Profess Mott  in 
New  York.  There  is  excessive  ossificationffiut  as  yet 
no  union : membrane  had  enveloped  and  separated  the 
tivo,  as  the  periosteum  of  st  umps. 

All  the  steps  of  these  changes  are  extensively 
illustrated  in  the  collections  at  Guy’s  Hos- 
pital, and,  indeed,  I have  found  examples  of 
them  in  different  museums.  The  fibula,  when 
broken  singly,  may  afford  evidence  of  the 
same  train  of  actions  to  an  exaggerated  de- 
gree, when  motion  prevents  union  and  ex- 
cites repeated  attacks  of  inflammation.  This 
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also  is  exemplified  in  Guy’s  museum.  The 
anatomist,  however,  must  usually  expect  to 
discover  only  a part  of  the  process  in  one 
instance  ; and,  again,  he  must  he  provided 
against  misconceptions  by  a knowledge  of 
different  modifying  causes. 

Sometimes  almost  all  the  stages  of  the  pro- 
cess are  illustrated  in  one  animal.  The  bones 
of  a camel  passed  from  the  collection  of  the 
late  Mr.  Brookes  to  that  of  the  Royal  College 
of  Surgeons,  and  were  afterwards  removed 
to  Guy’s  Hospital.  It  appears  that  the 
animal  had  had  nearly  all  its  ribs  broken  not 
long  before  death,  and  the  proofs  of  different 
stages  of  repair,  according  to  the  motion  and 
irritation  of  each  bone,  are  well  established, 
by  the  varying  size,  &c.  of  the  masses  of  new 
bone  which  encircle  the  several  shafts  on 
each  side  of  the  lines  of  separation. 

There  are  many  contradictory  statements 
of  facts,  which  render  it  extremely  difficult 
for  the  reader  to  judge  of  the  due  importance 
of  periosteum,  in  the  repair  of  fractures,  and 
it  is  not  possible  to  give  a definite  expression 
of  its  value  for  all  cases.  The  membrane 
may  be  extensively  removed  from  a young 
bone  with  little  inconvenience,  and,  in  later 
periods  of  life,  it  can  hardly  be  said  to  be 
indispensable  to  the  vitality  of  the  spot  it 
covers ; but,  on  the  other  hand,  it  is,  as  we 
have  said,  in  every  way  the  most  efficient 
source  of  nutritive,  and,  there  is  every 
evidence  to  show,  of  reparative  action  also. 

Bones  mainly  grow  by  successive  external 
depositions,  while  the  internal  action  is,  in 
the  main,  (though  still  nutritive,)  an  exca- 
vating process  from  the  beginning. 

It  is  by  no  means  established,  as  has  been 
asserted,  that  the  destruction  of  the  medul- 
lary membrane  must  cause  the  death  of  the 
shaft,  indeed,  there  is  much  evidence  to  the 
contrary.  In  the  collection  of  St.  Thomas’s 
hospital  is  an  os  humeri,  filled  with  acephalo- 
cysts  (hydatids),  which  have  greatly  dilated 
the  tube,  and  materially  expanded  the  bone 
itself,  doubtless  by  internal  pressure  and  ab- 
sorption, and  by  external  inflammation  and 
deposition.  In  the  Guy’s  museum  there  are 
very  satisfactory  instances  of  the  death  of 
the  cylinder  without  that  of  the  contained 
cancellus. 

Troja  destroyed  the  medullary  membrane, 
and  the  shaft  died  ; but  even  in  this  case  the 
explanation  inferred  may  be  deceptive. 

I was  once  concerned  in  performing  simi- 
lar experiments  with  Mr.  Aston  Key ; and 
judging  from  these  and  what  I have  seen 
besides,  I am  decidedly  of  opinion  that  the 
periostitis  producing  new  bone  around  the 
old  is  often  the  cause  of  the  death  of  the 
latter,  and  that  such  an  idea  tends  most  rea- 
sonably to  explain  the  death  of  the  shaft  in 
the  experiment  of  Troja. 

If  the  new  bone  in  forming  adhere  to  the 
shaft,  the  latter  cannot  be  dead  : in  propor- 
tion, therefore,  as  there  is  evidence  that  such 
an  adhesion  has  existed,  so  is  it  established 


that  the  new  ossification  preceded  the  death 
of  the  old  bone.  It  is  not  always  thus,  how- 
ever ; for  severe  inflammation  may  at  once 
separate  the  periosteum  from  the  bone  of  a 
stump  to  a considerable  extent,  and  so  far  the 
bone  will  probably  die  ; yet,  above  the  necro- 
tic changes,  ossification  proceeds,  and,  guided 
and  supplied  by  the  separated  periosteum, 
new  bone  grows  almost  indefinitely.  Thus 
the  dead  shaft  may  be  included  in  a new 
cylinder,  but  the  inner  surface  of  the  new 
bone  can  have  no  defined  relation  to,  any 
more  than  connexion  with,  the  sequestrum, 
because  of  the  intervention  of  granulating 
periosteum,  which  lines  the  tube  of  the  new 
bone,  as  well  as  of  its  purulent  secretion. 

Sir  A.  Cooper,  and  also  Mr.  Symes  of 
Edinburgh,  removed  about  an  inch  from  the 
middle  of  a dog’s  radius,  including  the  perios- 
teum, and  no  intermediate  bone  was  repro- 
duced. In  another  case  Mr.  Symes  removed 
a like  portion,  leaving  the  periosteum  as  little 
injured  as  possible,  and  the  reproduction  of 
bone  in  the  cavity  was  excessive  : but  we 
must  not,  with  him,  assume  too  hastily  that  a 
specific  function  is  thus  proved  to  belong  to 
periosteum  ; for  we  must  recollect  that  in  the 
last  experiment  a well-organized  membrane, 
in  a state  of  tension  and  excitement,  was  left 
to  complete  a process  which  had  been  equally 
begun  (though  not  described)  in  both  expe- 
riments, namely,  ossification  beneath  the 
periosteum  of  the  divided  ends  of  the 
radius.  The  museum  of  Guy’s  Hospital  con- 
tains the  evidence  of  this. 

I cannot  doubt,  that,  in  the  experiment 
where  the  periosteum  was  left,  the  unob- 
structed excavation  was  filled  up  progressively 
from  the  two  ends  ; bone  upon  bone  being  suc- 
cessively deposited,  until  the  two  growing 
heaps  within  the  active  periosteum  came  hi 
contact  and  united.  Here,  too,  it  should 
be  observed,  there  is  a strict  resemblance 
to  the  result  of  common  persistent  bands  of 
periosteum  between  two  broken  ends  of  bone. 
In  the  experiments  where  both  bone  and 
membrane  were  removed,  the  interspace  was 
filled  by  soft  deposits,  and  each  cut  end  of 
the  radius  healed  as  in  a common  stump, — 
except  in  some  of  the  experiments  of  Sir 
A.  Cooper,  in  which  I perceive  that  ossific 
inflammation  at  the  end  of  each  section  has 
united  each  radius  to  the  ulna  adjacent. 

It  will  not  be  expected  of  me  in  this  place 
to  detail  the  process  of  the  formation  of  the 
stag’s  horn  ; but  I cannot  avoid  remarking, 
that  some  of  the  general  doctrines  which  I 
have  brought  forward  are  happily  corrobo- 
rated by  the  circumstances  of  the  growth  of 
horn.  After  the  exfoliation  of  an  antler, 
there  is  cicatrization  of  periosteum,  then  a 
continual  deposit  of  bone  upon  bone  from 
the  abundant  blood  of  the  investing  mem- 
brane, whilst  internal  absorption  rather  than 
deposition  prevails.  Fractures  of  these  parts, 
in  the  growing  state,  may  also  become  repaired 
in  the  same  manner  as  common  bone.  This 
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is  to  be  seen  in  the  museum  of  the  London 
College  of  Surgeons. 

The  agency  of  the  medullary  membrane  in 
the  morbid  or  reparative  changes  of  bone,  is 
not  unworthy  of  attention  ; but  at  the  same 
time  it  is  manifestly  not  deserving  of  all  the 
consideration  that  has  been  claimed  for  it. 
When  cancelli  are  separated  by  a fissure,  or 
even  more  serious  fracture,  if  fair  coaptation 
follow,  the  internal  bony  fibres  slowly  t liicken, 
unite,  and  become  remodelled  ; and  when  we 
examine  the  interior  of  a bone  that  has  been 
fractured  or  diseased,  we  may  discover  some 
little,  or,  rarely,  even  great  proofs  of  osseous 
thickening.  As  to  the  bony  plug  of  some 
philosophers,  it  is  comparatively  rare,  partial, 
and  insignificant ; and  I think  that  those,  who 
with  myself  have  generally  found  the  reunion 
of  bone  completed  without  the  plug,  are 
bound  to  consider  the  account  doubtful,  at 
least,  as  an  essential  part  of  reunion. 

As  a physiological  fact,  it  would  be  easy  to 
show  that  the  cancellated  structure,  when  un- 
usually strained,  or  acted  on  by  pressure,  is 
capable  of  increased  nutrition  and  hyper- 
trophy, to  meet  the  exigency  ; but  that  effect, 
in  its  freedom,  is  only  proper  to  the  surfaces 
of  bones  ; the  interior  being  peculiarly  sub- 
ject to  the  process  of  excavation,  from  the 
moment  that  the  first  grain  of  incipient  ossifi- 
cation is  apparent,  until  near  the  end  of  life. 
This  grand  and  curious  law  would  be  out  of 
place  at  this  time,  were  it  not  essential  to  the 
remodelling  of  united  fractures,  which  is, doubt- 
less, all  that  is  to  be  understood  by  the  term 
of  definitive  callus.  The  bond  of  union  of 
broken  bones,  if  quickly  formed,  is  too  abund- 
ant, and  too  soft  ; but  under  all  ordinary  cir- 
cumstances it  is  too  massive  ; and  hence  we 
find  a double  series  of  changes  arising,  after 
the  generally  inflamed  tissues  are  inclined  to 
become  quiescent.  Motion  and  tension  induce 
the  continued  nutrition  and  consolidation  of  the 
surface,  and  particularly  ofany  feeble  part, which 
by  yielding  is  inflamed,  and  so  becomes  addi- 
tionally nourished  ; but  the  central  parts  of  a 
massive  reunion,  whether  consisting  of  old  or 
new  bone,  or  of  both,  have  no  longer  their 
necessary  share  of  pressure  to  resist,  or  injec- 
tion to  nourish  them,  and  they  become  atro- 
phic, as  all  unused  structures  do  ; and  this  is 
the  cause  of  the  ultimate  reopening  and  con- 
tinuous communication  of  the  medullary  tube 
— even  though  a double  layer  of  the  original 
shell  or  shaft,  as  sometimes  happens,  inter- 
cept the  communication  after  the  consolida- 
tion. 

Many  simple  fractures  become  first  united 
by  ligament  ; that  is  to  say,  the  organization 
of  a soft  bond  of  union  precedes  the  ossific  con- 
solidation of  the  fragments  ; this,  for  instance, 
happens  in  all  the  cases  of  fracture  in  which  os- 
sification is  abundant, but  union  is  retarded  In 
these,  a layer  of  ligamentous  matter  separates 
the  two  broken  ends,  which  are  severally  encir- 
cled by  new  spongy  bone.  (See  figs.  293  and 
304.)  The  early  ligamentous  union,  however,  is 


in  a manner  proper  to  the  fracture  of  cancel- 
lated bone.  We  may  often  see,  where  a 
shaft  and  its  cancelli  are  transversely  divided, 
that  while  ligament  alone  has  reunited  the 
cancellated  surfaces  (they  being  in  good  appo- 
sition), the  ossification  encircling  eitherbroken 
end,  beneath  its  periosteum,  has  scarcely  be- 
gun to  join  with  that  of  the  opposite  frag- 
ment. Occasionally,  too,  it  is  apparent  that 
the  superficial  bony  union  is  complete,  while 
the  ligamentous  union  within  has  scarcely 
begun  to  give  place  to  bone  ; which,  however 
slowly,  it  will  be  found  ultimately  to  do. 

These  facts  are  to  be  set  in  opposition  to 
the  idea  of  bony  reunion  commencing  in  the 
interior  of  shafts.  The  ordinary  scanty  ossi- 
fication of  cancellated  bones,  and  the  liga- 
mentous unions,  common  to  many  when 
broken,  tend  to  the  same  conclusion.  The 
conviction  of  the  comparative  inertness  of 
adult  cancellated  tissue  will  speedily  be  con- 
firmed by  the  examination  of  repairing  bones 
in  man. 

It  is  too  much  to  assert,  that  all  appear- 
ance of  a bony  plug  to  the  tube  of  bone  at 
the  seat  of  fracture,  is  a mere  delusion,  for  we 
have  already  described  the  sealing  which  fol- 
lows amputation  ; and  we  have  yet  to  advert 
to  the  effect  of  a band  of  periosteum, — when 
deflected  so  as  to  lie  upon  the  opening  of  a 
broken  shaft, — in  inducing  a speedy  extension 
of  ossification  in  this  direction,  which  occur- 
rence may  have  given  rise  to  the  idea  of  a 
bony  plug  ; I cannot,  however,  refrain  from 
stating  my  supposition,  that  the  bony  plug, 
described  by  some  as  an  extensive  formation 
within  the  tube,  can  be  no  other  than  a delu- 
sive appearance  depending  on  an  oblique  sec- 
tion of  the  uniting  fragments,  by  which  a 
superficial  part  of  the  shaft,  or  of  the  new 
bone,  has  been  made  to  appear  in  the  middle 
of  the  surface  exposed  for  examination. 

The  medullary  membrane  is,  no  doubt,  in 
every  sense  the  periosteum  of  the  reticular 
fibres,  but  these  in  general  are  declining 
parts,  though  not  always  so.  The  knee-joint 
of  a child  being  ankylosed  in  a fixed  position 
may  cause  a new  strain  on  its  internal  bony 
fibres,  and,  in  consequence,  while  others 
waste,  some  become  unequally  thickened,  and 
progressively  grow  in  a new  direction,  in 
accordance  with  the  new  existing  tension, 
until  strong  enough  to  resist,  and  then  they 
become  stationary  ; or  rather,  the  tension,  still 
later,  becomes  most  influential  at  the  surface 
of  the  bones,  and  there  produces  commensu- 
rate hypertrophy  and  power  of  resistance, 
and  thus  the  cancelli  being  no  longer  strained 
and  freely  nourished,  proceed  in  their  wonted 
course  of  atrophy,  and  even  disappear. 

In  a young  bone,  endosteitis  may  cause 
great  narrowing  of  the  medullary  cavity  by 
bony  deposition.  In  an  older  bone,  the  result 
of  fracture  simple  or  open  may  be  to  turn  a 
portion  of  shell  inside  out ; that  is,  Assuring 
and  displacement  may  leave  part  of  the  me- 
dullary cavity  of  a shaft  to  form  the  exterior 
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during  the  whole  course  of  the  consolidation, 
but  nutrition  in  the  end  becomes  active  in 
proportion  to  the  new  wants  of  this  part, 
and  that  which  was  once  on  the  outside  being 
involved  in  definitive  callus,  may  have  little 
or  nothing  to  strain  it  or  stimulate  its  nutri- 
tion, and  in  that  case  it  will  tend  to  waste 
away.  In  the  recent  active  reparation  of 
fracture  in  growing  bones,  the  alteration  of 
cancellated  tissue  may  be  distinctly  seen.  I 
think  I have  the  means  of  demonstrating 
thickening  of  fibres,  and  the  formation  of 
little  grains  and  points — bone  upon  bone — in 
different  degrees,  but  I cannot  concur  with 
those  who  describe  a solid  plug  in  the  canal 
of  the  bone. 

The  foundation  of  the  present  theory  of 
ossification  was  no  doubt  held  by  Haller,  and 
Dethleef,  and  Sir  A.  Cooper  ; indeed  figs. 
a,  b,  and  c,  289,  are  from  results  of  old,  and,  I 
believe,  unpublished  experiments  of  Sir  A. 
Cooper ; and  the  pieces  referred  to  were 
employed  by  Dr.  Hodgkin  in  his  pathological 
lectures  at  Guy’s  hospital  to  illustrate  similar 
views.  Miiller  also  advocates  the  principle 
that  bone  only  forms  bone.  The  objections 
that  are  brought  forward  by  some  are  too 
indistinct  and  feeble,  and  by  no  means  corro- 
borated by  common  facts,  although  their  state- 
ments may  possibly  involve  matters  that  re- 
main to  be  duly  connected  to  the  general 
doctrine  herein  advanced. 

Fig.  292. 

Hunter  observes, 
“ The  ossific  sub- 
stance is  first  depo- 
sited at  the  extre- 
mity of  the  bones 
themselves,  and  then 
extends  to  the  cal- 
lus ; at  the  same 
time,  several  points 
in  the  callus  are  form- 
ing ossific  matter. 
Young  people  seem 
to  have  a greater 
disposition  to  form 
ossific  matter  than 
old,  but  there  is  a 
difference  even  in 
those  of  the  same 
age.  This  new  sub- 
stance is  similar  to 
the  original  bone, 
and  on  this  account 
probably  is  stronger 
than  that  from  gra- 
nulation ; howrever, 
it  is  not  so  durable 

View  of  a recent  fracture  of  the  humerus , in  which 
bony  incrustation  has  commenced , preparatory  to  sur- 
rounding the  broken  ends  more  completely,  and  finally 
uniting  the  two. 

as  the  original  bones  are.  This  process  must 
necessarily  be  more  tedious  than  in  the  soft 


parts,  in  consequence  of  the  second  process 
which  is  required  ; sometimes  no  union  takes 
place  for  a length  of  time  after  the  accident, 
and  the  variety  of  callus  is  great 1.” 

The  above  assertion,  that  ossification  com- 
mences by  several  independent  points  in  the 
callus,  though  favoured  by  many,  requires  new 
proof,  and  also  that  some  deceptive  circum- 
cumstances  should  be  taken  into  consideration. 
The  excessive  activity  of  reparation  in  young 
bones,  the  great  excitement  of  repeated  mo- 
tions in  the  broken  limbs  of  animals,  and  irre- 
gularities of  the  organization  of  what  is  called 
callus,  necessarily  induces  diverging  lines  and 
layers  of  new'  bone  more  easily  in  some  direc- 
tions than  in  others,  and  these  vital  crystalli- 
zations (so  to  speak)  must  appear  isolated  in 
sections,  and  very  readily  become  detached  in 
every  mode  of  examination. 

In  examining  the  preparations  of  a distin- 
guished investigator  of  the  process  of  bony 
reunion,  I found  that  all  the  discrepancies  as 
to  the  order  of  time  were  explicable  by  the 
fact,  that  when  the  process  seemed  unduly 
advanced,  it  was  evident  that  the  bones  were 
young,  and,  on  the  contrary,  the  tardy  repa- 
rative actions  were  manifestly  in  the  bones  of 
the  oldest  animals. 

Mr.  Hunter,  in  stating  the  different  de- 
grees of  activity  in  repairing  bone  manifested 
in  different  ages  and  by  different  constituti- 
ons, points  to  a material  source  of  discrepancy 
amongst  authors  ; and  w'hen  the  various  de- 
grees of  the  tendency  to  bony  atrophy  or 
absorption  which  other  constitutions  evince 
are  taken  into  the  account,  we  may  do  still 
more  towards  reconciling  the  different  state- 
ments of  investigators. 

In  the  third  fasciculus  of  drawings  from  the 
Army  Medical  Museum,  at  Chatham  (PI.  IX. 
fig.  5),  are  represented  “ parietal  bones,  from 
which  a large  portion  of  the  entire  thickness 
has  exfoliated.  The  deficiency  is  filled  up  with 
membranous  matter;  and  there  has  been  an 
attempt  at  reparation  by  the  formation  of 
small  osseous  plates  in  the  membrane,  quite 
detached  from  the  old  bone.  This  drawing 
illustrates  the  formation  of  new  bone  at  a dis- 
tance from  the  old  bone, — a fact  at  variance 
with  the  opinion  of  Haller  and  Dethleef.” 

Now,  the  fact  here  assumed  cannot  be  said 
to  be  proved.  It  is  not  intended  to  deny 
that  the  assumption  may  by  possibility  and 
in  rare  instances  be  true,  but  it  will  be  evi- 
dent that  inflammation  must  have  surrounded 
the  portion  which  was  about  to  become 
necrotic,  and  that  new'  bone  may  have  been 

1 It  is  true  that  when  a false  joint  succeeds  fracture, 
the  broken  ends  may  not  even  be  closed  up,  or  that 
they  may  be  very  thickly  coated  with  hone.  The  case 
of  deficiency  may  be  attributed  to  diathesis  and  ab- 
sence of  attritions,  while  the  excessive  ossification  is 
to  be  imputed  to  a prevalence  of  bone  in  the  system, 
and  to  free  pressure  of  the  bioken  ends  against  each 
other.  Even  without  pressure,  if  a strong  ligamen- 
tous union  is  established,  the  tension  which  may  be 
caused  by  exerting  the  limb  will  excite  the  nutri- 
tion of  the  bony  surfaces  into  which  the  ligament  is 
inserted,  as  in  ligamentous  ankylosis. 
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formed  upon  the  inner  face  of  the  old  before 
its  death,  and  subsequently  have  been  sepa- 
rated with  the  living  membrane. 

When  we  see,  in  the  very  lengthened  liga- 
mentous union  of  a broken  patella,  an  isolated 
point  of  bone,  are  we  to  infer  that  it  is  a new 
ossification,  or  an  old  fragment?  If  a cica- 
trization appear  to  have  commenced  in  the 
centre  of  a broad  ulcer,  do  we  not  regard 
it  as  a very  doubtful  exception  to  an  almost 
constant  course  of  events  ? and  shall  we  not 
enquire  what  there  is  to  prove  that  a penin- 
sula of  skin  has  not  been  detached  to  form  it  ? 

The  following  instance  from  the  work  last 
quoted  is  another  of  the  kind  which  demands 
the  most  cautious  examination,  since  it  is  op- 
posed to  the  common  course  of  events — 
unless,  indeed,  it  be  only  an  erroneous  view 
of  a common  fact. 

“ Fig.  6,  PI.  9,  is  a section  of  the  fractured 
humerus  of  a rabbit,  nine  days  after  the 
injury.  As  is  generally  the  case  in  over- 
lapping fractures  (with  angular  displace- 
ment), the  reparative  process  is  principally 

Fig.  293. 


Fig.  293  is  a sufficiently  faithful  drawing  of  recently 
reparated  fracture  of  the  femur , in  the  Museum  of 
Guifs  Hospital.  There  has  been  a double  transverse , 
and.  longitud inal  fracture.  T he fragments  arc  united 
by  soft  spongy  bone , and  it  is  very  apparent  that  the 
new  ossification  has  been  formed  only  where  it  was 
wanted , where  injured  bone  was  present , and  beneath 
original  and  i icatrized  periosteum.  Some  parts , as 
ire'll  as  the  nn  dullary  cavity , seem  to  have  been  but 
iucom plctcly  n pa  irciU 


confined  to  the  concave  side  of  the  frag- 
ments, which  is  filled  up  by  a fibro-carti- 
laginiform  substance,  in  the  centre  of  which 
is  seen  a distinct  osseous  nucleus,  quite 
unconnected  with  the  old  bone.  In  some 
experiments  made  by  Mr.  Gulliver,  this  dis- 
tinct point  of  ossification  was  generally  ob- 
served when  there  was  great  displacement  of 
the  fragments,  appearing  to  be  a provision  to 
facilitate  the  union  between  the  regular  cal- 
lus, which  commences  at  a distance  from 
the  fractured  extremities.  This  central  bony 
matter,  therefore,  being  dependent  on  the 
accidental  circumstances  of  the  case,  might 
be  termed  the  irregular  or  accidental  callus, 
to  distinguish  it  from  the  regular  callus,  which 
always  commences  at  a distance  from  the  line 
of  fracture.” 

The  account  here  given  of  the  situation  of 
the  principal  mass  of  cartilaginous  matter 
assists  to  demonstrate  the  states  which  almost 
every  displacement  after  fractures  must  lead 
to.  When  the  boundaries  of  inflammation 
exceed  the  limits  of  injury  a little  in  all  direc- 
tions, and  fragments  are  thrust  almost  out  of 
these  limits,  the  latter  must  of  course  be  far 
removed  from  the  centre  of  the  repairing 
products,  and,  finally,  the  contraction  which 
follows  inflammatory  tumefactions  leaves  the 
most  displaced  points  still  more  superficially 
placed. 

This  statement  is  not  equally  applicable  to 
the  mass  of  new  bone ; for,  while  with  angular 
displacement  the  broken  ends  are  inclined 
from  the  centre  of  mischief  and  its  inflamma- 
tory consequences,  the  excited  ossification, 
with  every  kind  of  fracture,  follows  the  origi- 
nal bone,  depends  on  its  presence,  its  injury, 
and  its  vascular  supply  ; is  kept  up  by  its 
wants,  (weakness  and  motion,  &c.)  and  de- 
clines as  the  increased  strength  of  the  union 
obviates  the  yielding  that  excites  inflamma- 
tion. Thus  w'e  see,  at  a glance,  why  the 
chief  ossifications  occur  exactly,  and  only, 
where  they  are  required  ; that  is,  where  a 
part  is  yielding,  or  unduly  strained  ; and 
hence  we  know  that  due  consolidation  cannot 
be  accomplished,  until  the  parts  have  for  a 
while  experienced  their  full  share  of  strain 
and  tension.  These  views  are  sufficiently 
illustrated  it)  the  following  example  of  a very 
common  appearance. 

The  author,  Mr.  Gulliver,  justly  observed, 
that  the  regular  callus  (bone)  commences  at  a 
distance  from  the  fractured  extremities,  i.  e. 
as  I have  shown,  bone,  upon  the  bone  beneath 
the  periosteum.  The  “ irregular  or  accidental 
callus,”  when  I have  found  it,  has  been  formed 
in  precisely  the  same  way  as  the  most  regular 
ossification,  a fragment  of  the  original  bone 
forming  the  basis,  as  it  were,  of  crystalli- 
zation. 

It  is  from  the  results  of  experiments  on 
rodents  and  carnivora,  animals  of  the  most 
rapid  and  active  circulations  (next  to  birds) ; 
and  from  the  appearances  produced  by  exces- 
sive inflammation,  and  continued  motion  of 
the  broken  hone,  that  the  idea  has  arisen  of 
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isolated  spieulae  in  soft  callus.  This  has  often 
been  asserted  as  a fact  ; but  l have  never 
heard  that  any  one  has  even  attempted  to 
demonstrate  its  reality,  with  a just  notion  of 
the  objections  and  difficulties  that  the  case 
involves. 

Every  museum  contains  the  alleged  proofs 
of  these  facts  ; but  I may  safely  ask,  where  is 
the  collection,  in  which  we  may  find  a series 
of  specimens  to  establish  the  spontaneous  and 
independent  commencement  of  bony  callus, — 
the  successive  stages  of  irregular  or  accidental 
callus  ? The  formation  of  all  bones,  by  initia- 
tive points  of  ossification,  follows  peculiar 
laws  ; and  it  is  not  impossible  that  the  same 
laws  are  to  be  seen  in  operation  in  other 
instances  ; but  the  ordinary  rule  of  repairing 
fracture  is  parallel  to  the  growth  and  not 
to  the  commencement  of  bone  ; it  is  bone 
upon  bone,  wherever  increased  nutrition  or 
inflammation  is  excited. 


It  is  in  this  stage  of  the  enquiry  that  I 
think  it  desirable  to  comment  on  certain 
mechanical  changes,  which  fracture  produces, 
in  the  state  and  relation  of  the  periosteum  of 
the  parts  concerned  ; for  these  changes  will 
appear  to  have  remarkable  influences  on  the 
form  of  the  new  bone. 

We  may  observe,  that  first,  in  cases  of  fis- 
sured bone  the  periosteum  may  remain  undi- 
vided ; secondly,  it  may  be  seen  merely  fis- 
sured, or,  perhaps,  slightly  torn  in  one  or  two 
parts  ; thirdly,  we  may  find  in  simple  trans- 
verse fracture  of  a long  bone,  that  the  perios- 
teum is  completely  divided  ; fourthly,  we  may 
find  in  a similar  case  various  undivided  slips, 
connecting  the  two  main  fragments,  or  link- 
ing smaller  portions  of  bone  with  them.  It 
may  almost  suffice  to  refer  to  the  diagrams 
below  for  a demonstration  of  the  principal 
directions  which  remaining  bands  must  take 
in  ordinary  cases. 


Figs.  294. 


In  these  diagrams  the  dotted  lines  indicate  various  direc- 
tions, winch  f racture  with  displacement  may  give  to 
bands  of  periosteum,  and  they  are  most  certainly  the 
indications  of  the  outlines  of  repairing  bone  when 
formed.  No.  5 is  drawn  with  the  same  view,  but 
lines  are  introduced  to  explain  the  appearance  of  two 


3 


sides.  A To.  6 represents  denuded  points  of  bone,  out 
of  the  influence  of  periosteum  ; and  thus  they  usually 
remain  to  die,  or  rather  to  waste.  Admitting  that 
these  drawings  are  exaggerations , I may  assure  the 
enquirer  that  he  may  find  abundant  representatives  of 
Nos.  f,  4,  5,  6,  7,  and  8,  in  repaired  fractures. 
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It  is  manifest  enough  when  such  points  as 
those  in  No.  8,  fig.  294,  and  various  loose  spi- 
cular  portions,  are  seen  partially  involved  in, 
or  projecting  from,  a newly  consolidated  mass, 
that  they  must  produce  forms  of  which  it  may 
not  be  easy  to  surmise  the  rise  and  progress  ; 
especially  when  absorption  also  has  finally  had 
time  to  work  its  remodelling  alterations. 

There  is  a rare  appearance  which  I have 
met  with  in  repairing  fracture,  which  may  ex- 
plain the  foundation  of  the  above  considera- 
tions, and  I think,  also,  place  them  in  a very 
unequivocal  light.  For  instance,  an  oblique 
fracture  of  the  femur  with  considerable  over- 
lapping of  fragments,  and  but  little  division  of 
periosteum,  shall  be  affected  with  violent  inflam- 
mation and  tumefaction,  and  the  sufferer  shall 
die  of  coma  after  phrenitis,  almost  before  ossi- 
fication shall  be  supposed  to  have  commenced. 
After  macerating  the  parts,  a cell  of  new 
bone  is  seen  like  a swan’s  egg,  or  larger,  with 
thin,  delicate,  spongy,  and  fragile  walls,  irre- 
gular and  somewhat  divided  by  fissures  and 
vacant  spaces,  enveloping  all  the  fracture,  and 
adhering  only  around  the  two  shafts  at  a con- 
siderable distance  from  their  broken  ends, 
which  are  totally  devoid  of  ossific  changes. 

This  egg-shell  could  never  be  made  out  by 
sections  of  soft  callus.  Traces  of  the  appear- 
ance described  are  not  very  uncommon,  and 
occasionally  considerable  parts  become  perma- 
nent and  solid.  The  phenomenon  is  only  rare 
as  a whole.  It  is  a cast  of  the  inner  surface  of 
the  periosteum  after  it  has  been  detached  by 
rapid  and  excessive  inflammatory  effusion,  and 
after  ossification,  beginning  where  periosteum 
adhered  to  bone,  had  been  hastily  formed 
(bone  upon  bone),  wherever  a due  supply  of 
blood  was  ready  for  the  purpose. 

When  we  find  that  the  outer  faces  of  the 
new  bone  assume  an  irregular  aspect,  and 
even  throw  out  spines  and  other  inequalities, 
we  are  led  to  seek  for  the  causes  of  these 
varieties,  and  to  enquire  what  share  the  peri- 
osteum may  have  had  in  their  production.  We 
observe  that  the  bands  of  membrane  may  be 
torn  across,  and  this  without  inducing  any 
necessary  or  material  inequality  either  in  the 
direction  of  the  two  parts,  or  in  the  ossifica- 
tion which  they  appear  still  in  a great  mea- 
sure to  regulate.  We  may  also  trace  the 
circumstances  already  described  where  a 
greater  separation  has  occurred,  and  a com- 
mensurate disturbance,  or  delay,  has  arisen  in 
the  progress  of  the  union  ; but  it  is  when  a 
divided  band  of  periosteum  becomes  much 
everted,  or  even  reflected,  that  some  of  the 
most  perverted  forms  of  ossification  are  ulti- 
mately found. 

It  is,  however,  a general  law,  that  the 
earthy  callus  has  always  one  even  external 
(periosteal)  surface  ; and  without  dwelling  on 
the  partial,  or  unreal  exceptions,  that  may  be 
advanced,  I have  made  this  statement  to  facili- 
tate the  explanation  of  the  forms  of  old  callus. 
The  enquirer  will  not  be  induced  to  suppose 
that  the  formation  of  periosteum  follows  that 
of  its  bone,  although  the  characters  of  the 


membrane,  following  that  of  its  bone,  are  ne- 
cessarily changed  when  growth  ceases  and 
unnecessary  parts  become  removed. 

With  regard  to  the  relative  position  of 
fragments  and  periosteal  bands,  the  observer 
will  find  a parallel  between  No.  4, fig.  294  and 
295,  and  between  No.  5, fig.  294  and  296  ; and 
in  the  respective  drawings  are  to  be  seen  indi- 
cations of  the  sites  of  active  periosteum  in  the 
surfaces  of  the  new  bone. 

It  will  be  manifest  that  the  course  of  the 
periosteal  bands  depends  on  the  particular 
bone  broken  and  the  nature  of  the  displace- 
ments of  its  parts,  and  that  occasionally  there 
will  be  various  combinations  of  the  particular 
instances,  which  the  diagrams  explain.  It 
will  also  be  necessary  to  remember,  that  in- 
cluding the  effects  of  inflammation  in  sepa- 
rating the  periosteum,  the  diagrams  may  be 
far  surpassed  by  the  realities,  as  I could  fully 
and  readily  prove  with  the  specimens  in 
hand.  It  is  necessary  to  make  allowances 
also  for  what  I have  explained  with  reference 
to  the  cicatrization  or  reunion  of  periosteal 
layers.  Now,  if  it  be  true,  as  I do  not  doubt 

Fig.  295. 


Open  fracture  of  the  femur — necrosis  and  reunion  in 
propress. — Guy's  Museum. 

This  fiyure  represents  one  of  the  innumerable  forms  of 
reunion , and  may  serve  to  illustrate  the  method  of 
considering  the  parts,  in  order  to  explain  the  origin 
and  course  of  the  new  formations.  At  the  end  of  each 
fragment  are  necrotic  portions  in  process  of  separa- 
tion. The  new  bone  is  attached  to  the  living,  and  has 
rwarly  effected  a junction  of  the  two  portions.  The 
external  spongy  tissue  indicates  the  new  bone,  the  out- 
line of  which  is  that  of  active  periosteum.  The  end 
of  the  larger fragment  seems  to  have  been  stript  of  its 
periosteum,  as  the  overlappim/  took  place ; and  its 
displaced  membrane  seems  to  have  caused  the  prin- 
cipal mass  of  ossification,  adhering  to  the  upper  frag- 
ment. The  points  in  closest  proximity,  ar.a  which  are 
of  new  bone,  were  united  by  ligament  or  membrane. 
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it  is,  that  the  bands  of  periosteum  wherever 
they  exist  are  the  means  of  determining  the 
precise  outline  of  the  so-called  definitive 
callus,  we  see  a clear  proof  of  the  value  of 
the  periosteum,  and  an  important  source  of 
information  as  to  the  method  of  union  to  be 
favoured  in  particular  cases. 

In  the  examination  of  old  united  fractures 
in  which  the  external  surfaces  of  the  new 
bone  are  more  or  less  straight  or  simply 
curved,  the  exact  course  which  persistent 
bands  of  periosteum  must  (according  to  the 
displacement,  &c.)  have  taken,  is  found  por- 
trayed in  a very  remarkable  manner  by  the 
different  outlines  of  the  new  bony  surfaces. 
If  the  observer  is  familiar  with  the  cha- 
racter of  united  bones,  or  if  my  reader  will 
examine  the  forms  which  the  adjoining  dia- 
grams are  intended  to  represent,  there  will, 
I think,  be  no  difficulty  in  explaining  all 
the  common  appearances  in  the  union  of 
bones,  upon  the  principles  which  have  been 
here  referred  to.  There  are  still,  however, 
some  results  which  I believe  to  depend  on 
other  and  very  different  causes. 

To  conclude  what  has  been  thus  adduced  ; 
if  the  frequency  of  the  appearances  described 
be  admitted,  and  if  the  knowledge  be  deemed 
essential  in  practice,  the  examination  is  not 
merely  a matter  of  curiosity ; and  whether 


Fig.  29G. 


Fig.  296  represents  reunion  of  a broken  femur.  At 
first  sight  the  upper  portion  has  much  the  appearance 
of  the  bone  of  a stump.  A band,  of  bone  is  uniting 
the  two  fragments  as  they  appear  in  section , and.  the 
same  thing  was  equally  remarkable  in  the  opposite 
section  ; but  it  is  evident  that  the  central  dark  cavity 
being  devoid  of  ossification,  and  open  below,  we 
cannot  well  admit  the  idea  of  a solid  callus  inclosing 
the  two  ends ; also  ice  see  at  once  that  some  cause  has 
determined  the  existence  of  ossific  bands  at  the  sides 
only , and  that  is  where  periosteal  layers  may  have 
continued  entire.— Guy's  Museum. 

these  opinions  be  true,  or  not,  may  be  best 
tested  by  following  the  description  of  parti- 
cular instances. 

In  the  diagram.  No.  5,  Fig.  294,  the  bones 


overlap,  and  two  of  the  fibrous  bands  remain 
unbroken,  parallel  to  each  other,  uniting  the 
two  fragments ; and  I shall  suppose  each 
layer  to  have  produced  an  ossific  band  exactly 
corresponding  to  its  own  extent  and  direc- 
tion, and  we  shall  there  have,  in  fact,  precisely 
the  bands  of  bony  reunion,  that  we  may  every 
nowand  then  meet  with,  and  which  I imagine 
it  will  be  very  difficult  to  refer  to  any  other 
cause  than  the  one  I have  endeavoured  to 
unfold. 

It  is  desirable  to  observe,  that  often  no 
band  or  strips  will  be  left  to  unite  the  frag- 
ments ; or  that  when  discoverable  they  will 
be  chiefly  divided,  or  inefficient  ; but  we 
have  seen  that  the  bands  are  by  no  means 
necessary ; and  we  have  yet  to  show  that 
another  mode  of  union  (by  the  absorption  of 
pei-iosteum),  though  facilitated  by  bands,  ma- 
terially obscures  the  comprehension  of  the 
process  already  described.  The  transverse 
division  of  a shaft,  with  some  overlapping, 
often  occurs  (No.  1.  fig.  294),  where  the  torn 
periosteum,  so  far  from  facilitating  reunion, 
might  seem  at  times  rather  calculated  to  ob- 
struct it ; either  by  being  interposed  in  a 
double  layer  between  the  ends  to  be  con- 
solidated, or  by  being  stript  backwards  and 
displaced,  so  removing  vascular  supply  from 
the  parts  most  needing  it.  This  will  not 
be  found  unreasonable  or  imaginary.  Also 
when  a transverse  fracture,  with  complete 
division  of  periosteum,  has  been  reapposed 
without  any  displacement,  the  ossific  junction 
may  be  most  feeble  and  tardy, — since  the  first 
injury  (the  only  cause  of  inflammation)  may 
not  be  equal  to  maintaining  the  activity  of  the 
loose  periosteum,  without  tension  of  bands, 
or  the  excitement  of  occasional  motions  ; and 
it  is  quite  evident  that  motion  may  excite  in- 
creased ossification,  while  it  yet  retards  union. 

If  the  states  we  have  been  considering  be 
attended  with  a general  inclination  of  fibrous 
bands  from  one  broken  end  to  the  other  (as 
in  Nos.  3,  5,  and  6,  Fig.  294),  not  only  will 
the  union  be  the  stronger,  but  the  denu- 
dation of  the  remote  angles  of  the  fracture 
(Nos.  C and  8,  Fig.  294)  will  facilitate  their 
absorption,  which,  as  parts  not  serving  for 
support,  we  shall  find  them  otherwise  liable  to. 
If,  on  the  other  hand,  the  main  direction  of 
the  periosteal  strips  shall  be  from  the  points  of 
bony  contact  (No.  7,  Fig.  294),  it  is  manifest 
that  the  determination  of  vascular  and  ossific 
action  towards  these  points  should  be  propor- 
tionately diminished  ; and  so  indeed  it  hap- 
pens. 

Another  remark  involves  the  enquiry — 
What  has  become  of  that  periosteum  whose 
agency  I have  hinted  may  be  neither  required 
nor  employed  in  the  reparative  process  'i  In 
Nos.  4 and  7,  Fig.  294,  the  dotted  lines 
represent  rudely,  but  distinctly,  the  direction 
in  which  the  layers  would  be  most  forcibly  ex- 
tended ; and  if  in  any  single  case  a specimen 
could  be  produced,  having  these  lines  pretty 
clearly  defined  in  bone,  it  could,  I think, 
scarcely  be  doubted,  that  the  outline  of  the 
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new  bone  had  been  marked  out  by  some  effi- 
cient circumscribing  cause  ; and  that  each  of 
its  inflexions  is  just  such  as  would  be  pro- 
duced by  the  well-organized  periosteum,  pro- 
ducing bone  within  itself,  only  not  supposing 
it  to  remain  entire  in  lengths  after  a fracture, 
but  merely  to  have  this  general  inclination. 
The  truth  is,  however,  that  various  traces 
only  of  such  an  arrangement  of  the  consoli- 
dating material  are  to  be  found  in  each  ease, 
but  the  disturbing  causes  of  this  formation  are 
too  numerous  to  be  adverted  to  with  very 
precise  indications. 

We  have  next  to  observe  a different  mode 
of  reunion, — a dilfercnce  of  process  though  not 
of  principle, — in  the  case  of  a broken  extre- 
mity, pressing  with  greater  or  less  obliquity 
against  a portion  of  shaft  in  its  natural  invest- 
ment, as  in  a fracture  attended  with  much 
overlapping.  Here  the  process  is  very  pecu- 
liar, and  the  first  union  is  mainly  in  propor- 
tion to  the  extent  of  surfaces  thus  brought 
into  opposition. 

No.  1,  Fig.  294,  may  facilitate  the  explana- 
tion of  the  process  required  under  the  cir- 
cumstances last  named  ; i.  e.  the  simple  over- 
lapping of  two  broken  ends,  with  a pretty 
close  opposition  of  their  sides.  This  seems 
to  demand  the  absorption  of  all  intervening 
fibrous  tunic  before  union  can  occur ; but 
here  the  agency  of  other  periosteum  is  not 
needed,  since  the  circumference  of  that  which 
is  removed  (in  consequence  of  lateral  com- 
pression of  the  two  bones)  is  involved  at 
the  same  time  in  inflammation,  and  the  neces- 
sary earthy  secretion  is  deposited  on  both 
bones,  and  an  intimate  agglutination  of  the 
two  is  thus  effected.  The  changes  are  in 
order  thus  : — pressure  and  absorption  of  inter- 
vening periosteum  ; surrounding  inflammation 
with  deposits  ; then,  union  of  adjoining  edges 
of  periosteum  ; and  afterwards  of  adjoining 
edges  of  new  bony  layers  formed  by  the 
inflamed  periosteum. 

We  have  seen  that  one  half  of  this  process 
is  performed  when  a tumour  makes  sufficient 
circumscribed  pressure  against  a bone.  The 
compressed  membrane  is  absorbed,  and  the 
spot  goes  near  to  die,  whilst  a ridge  of  adven- 
titious bone  surrounds  it,  having  been  pro- 
duced beneath  that  periosteum,  which  irrita- 
tion, short  of  destruction,  had  driven  into 
activity.  It  is  unnecessary  to  follow  out  the 
peculiarities  and  deviations  of  this  process 
after  fractures.  It  will  suffice  to  say,  that 
reparative  ossification  is  mostly  scanty  in 
spongy  bones  ; and  that  the  mode  of  union  by 
the  absorption  of  periosteum  will  often  mingle 
with  that  which  is  effected  by  continuity 
or  cicatrization  of  the  membrane  ; but  it  still 
remains  to  be  remarked,  that  the  feeble  union, 
which  may  result  from  the  contact  of  an  incon- 
siderable point  or  extremity  with  a lateral 
surface  of  shaft,  may  be  greatly  strengthened 
by  accidental  injuries,  or  even  by  a complete 
repetition  of  fracture,  giving  rise  to  more 
extensive  inflammation  and  osseous  effusion. 
This  is  not  a tritfing  consideration,  whether 
12 


it  concerns  practical  desiderata  or  mischiefs 
to  be  obviated.  The  kind  of  union  referred 
to  is  not  rare  : the  broken  bones  of  the  fore 
arm  and  leg  often  become  knit  together 1 ; a 
fractured  vertebral  spinous  process  adheres  to 
one  adjoining  and  unbroken  ; fracture  with 
luxation  leads  to  ankylosis,  or  the  broken  end 
of  a humerus  becomes  consolidated  with  the 
scapula,  &c.  Suppose,  with  the  displacement 
represented  in  fig.  273,  only  a narrow  point  of 
the  inferior  fragment  to  have  come  in  contact 
with  the  surface  of  the  shaft  above,  and  the 
natural  consequences  are  sufficiently  certain. 
A wound,  or  pressure,  with  absorption,  pre- 
cedes ossification  around  each  point  of  con- 
tact ; and  the  more  of  moderate  disturbance, 
or  even  of  repeated  fractures,  the  more  pro- 
longed and  copious  is  the  ossification,  until  it 
becomes  too  strong  to  yield.  I think  these 
things  cannot  be  doubted,  and  that  a know- 
ledge of  the  ett'ect  of  motion  is  of  great  prac- 
tical importance.  It  belongs  to  the  manage- 
ment of  all  common  fractures  as  well  as  of 
ununited  fractures,  and  also  to  the  treatment 
of  impending  ankylosis,  and  to  the  surgical 
cure  of  established  ankylosis. 


Fig.  297. 


Fracture  of  tlie  femur , with  lateral  displacement  and 
reunion.  The  pressure  of  the  opposed  fragments  has 
produced  inflammation  and  absorption  of  periosteum, 
and  subsequently  ossific  union.  Both  disused  ends  have 
been  closed  up,  and  one  is  now  in  progress  of  atrophy. 
The  centre  of  the  solid  callus  is  also  in  process  of  ex- 
cavation, while  its  outline  is  dense  and  thick,  being 
more  particularly  the  part  which  supjxjrts  the  strain 
which  the  whole  s)iaft  has  to  resist. 

The  examination  of  many  specimens,  as  that 

1 In  the  Museum  at  St.  Thomas's  hospital  is  a 
clavicle,  which  lias  been  comminuted  in  the  middle, 
and  is  become  consolidated  with  the  coracoid  process 
of  the  scapula. 
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of  fig.  306,  may  induce  the  student  to  remark 
the  breadth  of  separation  of  the  two  frag- 
ments, and  the  quantity  or  mass  of  bone  which 
is  interposed  between  them.  This  is  an 
important  and  striking  circumstance,  and  may 
one  day  materially  affect  the  treatment  of 
fractures  : the  interposed  mass  is  often  the 
cause  of  the  wide  separation  of  fragments  ; 
and  the  quantity  interposed  depends  on  the 
activity  of  the  inflammation,  its  continuance, 
and  the  delay  of  reunion  by  repeated  motions. 

A very  different  observation  is  called  for, 
when  a firm  lateral  union  has  taken  place  sub- 
sequently to  the  removal  of  intervening  peri- 
osteum. We  have  seen  that  bone,  whether 
denuded  by  this  or  more  violent  means,  is 
near  to  death,  and  ready  for  absorption  ; but 
we  have  to  look  a little  further  for  the  expla- 
nation of  that  process  by  which  the  shaft  is 
pierced  anew,  in  order  to  re-establish  one  con- 
tinuous medullary  canal,  or  cancellated  tissue. 

With  respect  to  the  alterations  in  the 
broken  ends,  some  kinds  of  non-union  ap- 
proach most  nearly  to  the  result  of  amputa- 
tion. After  the  saw  or  fracture,  ossification, 
&e.  may  be  defective  or  slow  from  various 
causes;  and  when  fracture  is  attended  with 
much  displacement  or  separation  of  fragments 
by  the  intervention  of  soft  parts  or  seques- 
tration of  a dead  portion,  reunion  may,  not- 
withstanding abundant  ossification,  be  long  or 
permanently  prevented,  and  we  may  then 
say  there  are  two  stumps. 

The  remodelling  of  ossific  union  is  not 
without  interest,  as  the  last  step  of  a series  of 
changes  which  I presume  may  be  spoken  of 
as  both  simple  and  clear.  It  is  the  presence 
of  bone  in  the  circulating  system  which  leads 
to  its  formation.  In  proof  of  this,  consider 
the  stag’s  horn.  The  cause,  which  fixes  the 
precise  spots  of  incipient  (foetal)  ossification 
is,  I conceive,  specific.  The  event  takes 
place  in  a solid  nidus  at  a point  where  many 
convergent  forces  or  pressures  are  concen- 
trated. The  continuance  of  ossification  (being, 
as  it  were,  a columnar  growth  against  gravity) 
follows  a similar  rule  ; for  it  is  a deposition 
where  pressure  is  greatest ; and  whether  we 
regard  the  order  in  which  the  nuclei  of  all 
the  bones  begin,  or  the  order  of  rapidity  with 
which  each  one  grows,  the  activity  is  evi- 
dently in  dependence  on  the  tensions  of  the 
parts  l.  That  much  depends  on  tension  seems 
corroborated  by  the  final  remark,  that  when 
tension  is  removed  from  the  centre  it  be- 
comes absorbed  ; and  this  explains  the  exca- 
vation of  bone,  the  course  of  simple  atrophy, 
and  the  modelling  of  definitive  callus,  while  it 
cannot  be  too  strongly  enforced  that  the 

1 The  form  of  every  bone,  and  process  of  bone,  and 
even  the  arrangement  of  every  fibre  of  eancellus, 
seems  to  me  to  be  regulated  by  the  above  principle. 
To  illustrate  this  opinion  would  be  here  out  of  place, 
though  it  is  a valuable  consideration  if  it  be  applicable 
to  all  other  tissues,  as  I do  not  doubt  it  to  be.  The  ten- 
sions or  excitements  of  a part  are  equal  to  its  uses 
and  its  wants  : the  supply,  in  kind,  in  manner,  and  in 
site,  to  the  minutest  point,  is  determined  by  the  ten- 
sions; which  tensions  declining,  atrophy  begins, 
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mere  disproportionate  weakness  of  a part 
leads  to  augmented  nutrition  in  that  part, 
(if  nutritive  material  fail  not,)  whether  it  be 
membrane,  muscle,  or  bone. 

It  may  not  be  amiss  to  advert  again  to  the 
causes  which  sustain  the  repairing  ossification 
until  it  is  sufficient.  We  see  injury,  pressure, 
tension  of  periosteal  bands,  and  almost  rub- 
bing of  bones,  combine  to  keep  up  inflamma- 
tion, until  consolidation  prevents  all  these  in- 
fluences ; for  if  the  uniting  medium  be  so 
weak  as  to  yield  in  any  manner,  there  is  still 
cause  of  fresh  inflammation  or  nutrition.  The 
changes  which  follow'  efficient  union  will  be 
adverted  to  in  another  place. 

Fora  brief  review  of  this  appended  chapter 
I may  repeat,  1st,  That  the  periosteum,  whe- 
ther original,  or  derived  from  granulation, 
adhesion,  or  cicatrization,  is  the  chief  source 
of  the  reparation,  as  of  the  nutrition  of  bone, 
and  that  the  original  membrane  is  only  in 
degree  more  efficient  than  the  adventitious  : 
2ndly,  That,  whatever  nidus  may  precede,  the 
ossification  goes  on  beneath  periosteum — bone 
upon  bone — till  the  fragments  are  cemented 
by  the  union  of  two  portions  of  new  bone  : 
3rdly,  The  causes  of  ossification  are  inflamma- 
tion, the  presence  of  bone  and  the  existence 
of  the  necessary  material  in  the  blood : 4thly, 
Remodelling  absorption  finally  comes  into 
operation,  and  its  cause  is  that  of  the  declin- 
ing nutrition,  disease,  &c. 

The  mode  of  reparation  of  divided  bone 
having  been  explained,  there  still  remain  to 
be  considered  the  natural  methods  by  which 
the  various  concomitant  injuries  of  fractures 
may  proceed  towards  restoration  or  fatal  mis- 
chief; but  for  the  study  of  them  w’e  must 
refer  the  reader  to  the  account  of  wounds, 
gangrene,  &c.,  and  to  the  particular  fractures 
most  commonly  subject  to  such  attendant 
circumstances. 

ON  THE  TREATMENT  OF  FRACTURES. 

In  speaking  of  the  treatment  of  fractures  in 
general,  what  first  naturally  presents  itself  to 
us  for  consideration,  is  the  proper  manner  and 
means  of  conveying  the  patient  from  the  place, 
where  he  has  met  with  the  accident,  to  the 
bed,  where  the  methodical  reduction  of  the 
fracture,  and  the  application  of  the  apparatus  to 
maintain  it,  are  to  be  made.  This  part  of  the 
treatment  is  often,  and  especially  in  fractures 
of  the  spine,  and  of  the  lower  extremity,  of 
very  great  consequence  ; but,  unfortunately, 
it  rarely  falls  to  the  lot  of  the  surgeon  to  con- 
duct it.  In  hospital  practice  we  frequently 
meet  with  cases  of  bad  fracture,  which  have 
been  conveyed  by  persons  altogether  igno- 
rant of  the  proper  precautions,  for  consider- 
able distances,  on  a common  cart, — the  jolt- 
ing of  which,  continually  driving  the  rag- 
ged fragments,  or  splinters,  into  the  flesh, 
causes  severe  suffering  to  the  patient,  and 
must  seriously  aggravate  the  inflammation 
necessarily  resulting  from  the  fracture  itself, 
I have  lately  had  under  my  care  a case 
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of  bad  open  fracture  of  the  femur,  with 
laceration  of  the  synovial  capsule  of  the 
knee-joint,  which  was  brought  in  this  manner, 
a distance  of  twenty  miles,  to  the  Richmond 
hospital. 

In  the  event  of  his  having  an  opportunity 
of  superintending  this  part  of  the  treatment, 
the  surgeon  should  have  his  mind  made  up 
as  to  the  expedients  to  be  had  recourse  to, 
as  substitutes  for  the  proper  apparatus  of 
splints,  &e.  for  securing  the  fragments,  which 
apparatus  he  would,  of  course,  not  have  at 
hand. 

The  fracture  of  a large  bone,  or  one  in- 
volving mischief  or  danger  to  important  or- 
gans, should  hardly  be  left  for  a moment  to  its 
own  course,  or  to  the  interference  of  incom- 
petent persons.  Fractures  affecting  the  safety 
of  the  brain,  or  any  viscus  of  the  trunk,  all 
require  peculiar  modes  of  management  from 
the  instant  that  the  injury  is  received.  For 
the  sake  of  explaining  generally  the  kind  of 
care  which  is  requisite,  I select  a common  and 
severe  case  ; others  will  be  treated  of  in  their 
proper  places. 

We  shall  suppose  the  surgeon  to  be  on  the 
spot,  where  a gentleman,  in  hunting,  is  thrown 
from  his  horse,  and  has  the  thigh-bone  frac- 
tured by  a stroke  from  his  hoof ; or  where 
a coach  is  upset,  and  a passenger  meets  with 
a similar  injury,  far  from  any  place  where 
he  can  remain  until  the  effects  of  the  ac- 
cident are  repaired.  In  what  manner  is 
the  surgeon  to  proceed  ? Having  ascertained 
the  existence  of  the  fracture,  and  having 
got  three  or  four  assistants,  he  should  cut 
off  the  boot,  and  cut  or  rip  the  outer 
seam  of  the  breeches  on  the  side  of  the 
injury,  so  as  completely  to  expose  the  thigh. 
He  will  then  give  the  sound  limb  in  charge  to 
one  assistant,  and  the  leg  of  the  other  to  a 
second,  while  he  himself,  grasping  the  thigh 
firmly,  if  possible,  above  and  below  the  frac- 
ture, keeps  the  fragments  during  the  transport 
of  the  patient  as  motionless  with  regard  to 
one  another  as  he  can.  The  fewer  assistants 
he  employs,  if  they  are  not  overburthened,  the 
better.  If,  therefore,  the  patient  is  not  very 
heavy,  and  the  third  assistant  is  strong, 
he  may  commit  the  charge  of  carrying  the 
trunk  to  him  alone.  Let  him  direct  this 
assistant,  turning  his  face  towards  the  feet  of 
the  patient,  and  having  his  right  arm  next 
him,  to  take  hold  of  the  patient’s  chest  imme- 
diately below  the  axillae,  if  possible  clasping 
his  hands  under  the  spine,  while  the  patient, 
with  or  without  the  aid  of  a handkerchief 
passed  over  the  opposite  shoulder  of  the 
assistant,  helps  to  support  his  own  body  by 
clinging  round  the  neck  of  the  assistant.  I 
think  it  of  some  importance  to  make  these 
arrangements  with  a view  to  carry  the  patient 
feet  foremost,  that  he  may  see  the  way  he  is 
going.  He  will  thus,  in  the  state  of  nervous 
alarm  in  which  he  is,  be  less  liable  to  invo- 
luntary muscular  efforts,  which  are  always  pro- 
ductive of  mischief,  as,  not  being  anticipated 
by  the  surgeon,  he  cannot  be  prepared  to 


counteract  them.  The  patient  is  now  to  be 
conveyed,  with  the  greatest  possible  gentle- 
ness and  concert  of  movement  on  the  part  of 
the  surgeon  and  his  assistants,  to  the  nearest 
house,  where  he  may  be  placed  on  a bed  till 
preparations  are  made  for  carrying  him  to  his 
destination  with  as  much  ease  and  safety  to 
him  as  the  case  admits  of.  Before  moving, 
the  surgeon  should  exhort  the  patient  to 
make  no  exertion,  except  for  the  support  of 
his  body,  but  to  leave  himself  quite  passive  in 
the  hands  of  the  surgeon  and  assistants. 

The  next  problem  the  surgeon  has  to  deal 
with  is  to  procure  substitutes  for  cushions, 
splints,  and  bandages,  to  secure  the  fractured 
limb.  Let  him  provide  himself  with  ten  or 
twelve  willow,  hazel,  or  other  straight  rods, 
about  as  thick  as  the  little  finger,  and  long 
enough  to  run  from  the  great  trochanter  to 
the  foot.  Let  each  of  these  be  bedded  neatly 
in  a small  quantity  of  unbroken  straw,  and 
bound  with  twine.  Three  of  these  bound  to 
one  another  side  by  side,  in  three  or  four 
places,  will  form  an  extempore  splint  of  the 
length  of  the  limb,  and  capable  of  adapting 
itself  to  its  form.  Three  or  four  splints  of 
this  kind  may  be  constructed.  Cushions 
for  these  are  next  to  be  made  of  old  linen, 
or  any  other  soft  materials  the  surgeon  can 
lay  his  hands  on.  If  tow  is  to  be  had,  it 
w ill  be  of  great  use  in  filling  up  vacant  spaces  ; 
if  not,  any  soft  material  that  can  be  got,  must 
be  substituted.  A many-tailed  bandage  (see 
Bandage)  is  now  to  be  placed  on  the  splint 
intended  for  the  back  of  the  limb,  and  a long 
single-headed  roller,  or  tape,  or  cord,  is  to  be 
prepared,  to  fix  the  splints  when  applied. 

It  w’ill  be  perceived,  that  it  is  my  opinion 
that  the  limb  should  be  secured  in  the  ex- 
tended position.  This  is  not  the  precept 
usually  given  in  directing  the  manner  of  con- 
veying the  patient  under  these  circumstances, 
but  1 am  persuaded  it  is  the  best.  The  ex- 
tent of  continuous  plane  on  which  the  limb 
rests,  when  it  is  extended,  makes  it  more 
difficult  to  disturb  it,  than  when  it  lies  on  a 
doubly  inclined  plane  ; and  the  straight  posi- 
tion affords  facilities  for  obstructing  the  lateral 
movements  of  the  limb,  by  pillows  or  other- 
wise, such  as  do  not  exist  in  the  semiflexed 
position.  The  surgeon  is  now  to  reduce  the 
fracture  carefully.  I shall  not  here  enter 
into  any  particulars  respecting  this  operation, 
which  will  be  minutely  considered  by  and  by, 
but  shall  suppose  it  done. 

Next,  while  the  surgeon  preserves  the 
reduction  with  his  own  hands,  he  and  one 
assistant  raise  the  whole  limb,  so  as  to  permit 
a second  to  slip  the  splint,  covered  with  its 
cushion  and  the  many-tailed  bandage,  fairly 
underneath  it.  The  limb  is  then  to  be  let 
gently  down  on  the  splint,  an  assistant  sup- 
porting it,  w'hile  the  surgeon  applies  the 
pieces  of  the  many-tailed  bandage  under  the 
splint  ; five  or  six  strong  tapes  or  cords  should 
be  laid  across  at  regular  intervals,  for  the  pur- 
pose of  binding  the  splints  on  the  limb  when 
these  have  been  placed  in  their  proper  situa- 


FRACTURE. 


275 


tions.  Let  a second  splint  be  laid  on  the 
inside  of  the  limb,  protected  by  the  substitute 
for  a cushion,  and  a third  along  the  outer  and 
anterior  part,  in  the  same  manner.  Perhaps 
a fourth  may  be  required  along  the  front, 
when  the  limb  is  large.  The  outer  splint 
should  extend  from  the  top  of  the  great  tro- 
chanter to  the  point  of  the  external  malleolus 
— the  inner  from  near  the  fold  between  the 
thigh  and  perineum  to  the  point  of  the  inter- 
nal malleolus — none  of  them  should  descend 
so  low  as  the  sole  of  the  foot,  lest  they  should 
be  liable  to  catch  upon  any  thing,  and  by  so 
doing  rudely  shake  the  limb.  Before  binding 
the  strings  round  the  splints,  the  vacancies 
between  them  and  the  limb,  as  at  the  ham, 
&c.  should  be  filled  up,  and  the  prominences 
of  the  bones  should  be  protected  from  undue 
pressure  with  tow  or  any  other  soft  material. 
Let  the  tapes  be  tied  firmly,  three  for  the 
thigh,  and  two  for  the  leg.  Lastly,  the 
single-headed  roller  is  to  be  applied  over  all, 
with  a moderate  degree  of  tightness,  from  the 
toes  to  the  top  of  the  limb. 

The  patient  is  now'  ready  to  be  conveyed, 
without  much  pain,  and  with  tolerable  safety, 
to  a considerable  distance.  If  the  fracture  is 
not  a bad  one  he  may  be  taken  in  a coach 
with  the  broken  limb  supported  on  the  two 
seats.  The  outside  jaunting  car,  so  common 
in  Ireland,  is  a preferable,  and  a very  conve- 
nient vehicle  on  such  an  occasion  as  this. 
With  the  fractured  limb  laid  along  on  the 
inner  part  of  one  of  the  seats,  and  the  foot  of 
the  other  on  the  foot-board,  supporting  him- 
self, while  he  grasps  the  rail  firmly  before 
and  behind  him,  prepared  to  soften  or 
obviate  the  shock  of  the  jolting  of  the  car, 
the  patient  may  travel  a good  way  in  this 
manner,  with  great  ease  to  himself,  and 
safety  to  the  fracture.  A chaise,  with  one  door 
open  to  allow  the  foot  to  project,  may  serve, 
but  is  much  less  adapted  to  our  purpose  than 
the  coach  or  car.  If  the  fracture  be  a very 
bad  one,  the  patient  should  be  carried  by  men 
on  a litter  contrived  by  the  surgeon  for  the 
occasion.  A door,  or  any  similarly  shaped 
board,  will  answer,  with  tw'o  poles  securely 
nailed  across  and  underneath  it,  one  a little 
below'  the  top,  and  the  other  a little  above 
the  bottom,  of  the  door  ; or  the  poles  may, 
in  the  same  way,  be  secured  along  each 
side  of  the  board.  In  this  way  two  men 
can  carry  the  litter  like  a sedan-chair,  where- 
as four  would  be  necessary  according  to  the 
former  plan.  In  either  case  the  poles  should 
extend  two  or  three  feet  beyond  the  board, 
that  it  may  not  strike  against  those  who 
carry  it.  If  nothing  of  this  kind  is  to  be 
had,  a litter  may  be  constructed  in  the  fol- 
lowing manner.  Let  four  poles,  two,  seven, 
or  eight,  and  two,  ten,  or  twelve  feet  long,  be 
procured,  if  not  in  the  house,  from  the  next 
wood.  Let  the  upper  and  lower  edges  of 
two  strong  sheets  be  sewed  well  together 
with  pack-thread,  and  let  the  two  longer 
poles  be  then  passed  through  them,  and  sepa- 
rated, till  the  sheets,  the  side  of  one  of  which 


is  to  be  in  contact  with  that  of  the  other,  are 
tensely  stretched  by  the  poles.  Let  them 
be  fixed  in  that  position,  by  passing  the 
shorter  poles  under  them,  immediately  above 
and  below  the  sheets,  and  nailing  or  tying 
them  all  'firmly  together  at  the  four  points 
where  they  cross  each  other.  Lastly,  cut- 
ting one  or  other  pair  of  poles  near  to  the 
sheets,  we  have  a litter  requiring  two  or  four 
men  to  carry  it,  according  as  we  cut  short 
the  poles.  Either  may  be  necessary,  accord- 
ing to  the  weight  of  the  patient.  The  two- 
porter  litter  is  always  to  be  preferred  where 
there  is  a choice.  It  can  be  carried  through 
doorways,  and  the  smaller  the  number  of  per- 
sons employed  at  the  same  time  in  the  trans- 
port, the  less  is  the  risk  of  want  of  concert 
in  their  movements.  A thin  hair  mattress, 
or  one  or  two  blankets,  and  a bolster,  being 
laid  on  a litter,  it  is  now  fit  to  receive  the 
patient. 

Fig.  298. 


It  will  be  w'ell  for  the  surgeon  to  super- 
intend the  whole  transport,  and  direct  the 
movements  of  the  men  who  carry  the  patient, 
and  who  should  keep  the  step  like  chair-men, 
t 2 
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A couple  of  pillows,  hollowed  in  the  middle, 
by  forcing  the  feathers  to  each  end,  to  receive 
the  limb,  and  placed  across  under  it,  would 
serve  to  prevent  lateral  motion.  From 
what  has  been  said  respecting  the  mode  of 
conveying  the  patient,  in  the  case  I have 
chosen,  the  reader  may  easily  imagine  the 
steps  proper  to  be  taken  in  cases  requiring 
less  care.  There  is  no  case  in  which  it  is  not 
of  importance  in  the  carriage  to  prevent,  as 
much  as  possible,  the  irritation  or  laceration 
of  the  soft  parts  by  the  fragments  of  the 
bone. 

In  the  great  majority  of  cases  the  surgeon 
does  not  see  the  patient  till  he  is  in  bed,  and 
then  the  first  business  of  the  surgeon,  after 
having  ascertained  the  existence  of  the  frac- 
ture, is,  to  move  him  to  a sofa,  or  other  fit 
place,  till  the  bed  is  properly  prepared  for  his 
reception.  Of  course,  the  precautions  already 
described  will  be  taken  in  moving  him  from 
and  to  his  bed.  It  is  of  some  consequence 
for  the  success  of  the  treatment,  in  fractures 
of  the  lower  extremity,  that  the  bed  should 
be  of  a particular  construction.  In  private 
practice  we  must  generally  take  the  bed 
such  as  we  find  it.  In  a hospital  we  should 
choose  a narrow  bed,  not  more  than  a yard 
across,  and  with  a foot-board  not  higher 
than  the  bedding,  that  the  assistants  may 
be  able  to  reach  the  fractured  limb  readily 
and  conveniently  from  the  further  side  of 
the  bed,  and  from  the  bottom  of  it.  The 
bed  should  be  provided  with  a firm  hair- 
mattress,  for  the  immediate  support  of  the 
patient.  A feather-bed,  underneath  the  mat- 
tress, is  not  inadmissible,  but  objectionable.  It 
renders  the  support  of  the  patient  less  firm, 
and  makes  the  mattress  liable  to  lose  its  hori- 
zontal position.  If  the  surgeon  have  his 
fracture  apparatus  within  easy  reach,  it  will 
be  best  not  to  move  the  patient  to  the  bed 
again  till  every  preparation  for  reducing  the 
fracture,  and  securing  the  fragments,  has 
been  completed.  We  shall  suppose  this  done, 
and  the  patient  laid  in  bed. 

The  indications  that  present  themselves  in 
the  general  treatment  of  a fracture  are,  to 
reduce  the  fracture,  to  maintain  the  reduc- 
tion by  mechanical  means,  and  to  prevent  or 
obviate  undue  inflammation,  and  the  other 
evils  likely  to  be  the  consequence  of  the 
injury.  The  surgeon  has  now  to  fulfil  the 
two  former  indications. 

In  treating  the  subject  of  the  reduction 
of  fractures,  I shall,  for  the  sake  of  clearness 
in  description,  choose,  as  before,  a fracture  of 
the  femur.  Whatever  of  a general  nature  I 
shall  say  with  regard  to  this  will  apply,  vnita- 
tis  mutandis,  to  other  fractures.  Special  con- 
siderations will  of  course  be  reserved  till 
we  come  to  the  detailed  treatment  of  the 
individual  fractures.  It  is  not  only  in  frac- 
tures of  the  extremities  that  the  reduction  is 
of  importance.  In  those  of  the  head  and 
trunk,  as  well  as  of  the  nose  and  lower  jaw, 
it  is  still  important  to  consider  what  may  be 
required  to  adjust  the  displaced  parts,  as  well  as 


to  guard  adjacent  vital  or  tender  parts  from 
injury  and  inflammation,  although  often  we 
may  have  little  or  nothing  to  do  in  the  way 
of  systematic  reduction. 

Let  the  surgeon,  during  the  reduction, 
have  his  eye,  his  ear,  and  his  hand  alive,  to 
learn  every  particular  respecting  the  nature 
of  the  fracture  that  he  can  ; — its  direction, 
the  relative  positions  of  the  fragments,  the 
degree  of  shortening,  &c.  &c.  Such  know- 
ledge will  be  most  useful  in  the  after  treat- 
ment, yet  it  would  be  bad  practice  to  make 
particular  examinations,  in  the  hope  of  gain- 
ing this  information  at  the  expense  of  pain 
and  aggravated  inflammation. 

The  different  steps  of  the  reduction  con- 
sist of  what  are  technically  called  counter- 
extension,  extension,  and  coaptation,  or  setting. 

This  is  the  general  method  of  describing 
reduction  ; and  even  in  the  use  of  the  ele- 
vator to  raise  a portion  of  depressed  skull,  as 
in  the  treatment  of  the  majority  of  fractures, 
the  same  plan  is  carried  out.  At  other  times 
one  fragment  requires  to  be  firmly  fixed,  while 
the  other  is  to  be  carefully  brought  in  juxta- 
position with  it.  To  relax  muscles  is  also  a 
primary  essential  consideration  in  reference 
to  reduction. 

In  fractures  of  the  larger  bones  a different 
person  performs  each  of  the  several  parts  of 
reduction.  In  those  of  small  bones  the  sur- 
geon may  perform  the  whole  three  himself. 
In  all  cases  the  coaptation  belongs  to  the 
surgeon.  In  the  case  before  us,  the  surgeon 
is  to  place  himself  close  at  the  side  of  the 
injured  limb.  The  assistant  who  is  to  per- 
form counter-extension  should  stand  opposite 
the  surgeon,  that  they  may  not  impede  one 
another,  and  a little  above  where  the  patient’s 
pelvis  is  placed.  The  second  assistant  may 
stand  on  either  side  of  the  bed,  if  it  be  nar- 
row, so  as  to  be  able  to  press  the  palm  of 
his  right  hand  on  the  calf  of  the  injured  limb, 
immediately  below  the  ham,  and  the  thumb 
on  the  front  of  the  tibia,  while  with  the  other 
he  grasps  the  front  and  lower  part  of  the  leg. 

The  order  of  the  steps  of  the  operation, 
is  counter-extension,  extension,  coaptation. 
The  assistant,  whose  business  it  is  to  make 
counter-extension,  is  not  actually  to  draw  the 
part  to  which  he  applies  his  force  in  a direc- 
tion opposite  to  that  of  the  extension,  but 
simply  to  neutralize  the  tendency  of  this 
force  to  draw  that  part  downwards,  by  keeping 
firmly  fixed  the  part  that  articulates  with  the 
upper  fragment.  Let  then  the  surgeon 
direct  the  assistant,  to  whom  this  duty  has 
been  confided,  to  fix  the  pelvis  firmly,  by 
grasping  it  with  a thumb  on  each  anterior 
superior  spinous  process  of  the  ilium,  his 
fingers  over  the  dorsum  of  the  ilium,  and  the 
upper  part  of  the  palm  on  the  crest  of  the 
ilium,  the  assistant  looking  towards  the  pa- 
tient’s feet.  The  pelvis  is  to  be  strongly 
pressed  against  the  mattress.  It  is  a general 
rule,  not  to  allow  the  assistants  to  act  till  the 
moment  they  are  required.  By  neglecting 
this  rule,  the  assistant,  who  has  to  exert  con- 
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siderable  force  in  a fatiguing  posture,  is  often 
wearied,  and  has  his  efficiency  thereby  im- 
paired, before  his  exertions  are  actually  called 
for. 

Extension  is  now  to  be  made,  either  with 
the  leg  flexed,  at  nearly  a right-angle  upon 
the  thigh,  and  the  thigh  upon  the  trunk, 
or  with  the  whole  limb  extended,  according 
as  it  is  designed  to  place  it  on  the  double- 
inclined  plane,  or  in  the  extended  position  ; 
or,  according  as  strong  spasmodic  resistance 
from  the  muscles  of  the  fractured  part  of 
the  limb,  or  other  dangers,  are  more  or  less 
threatening.  In  general  it  is  advisable  to 
pay  strict  attention  to  the  rule  I am  exem- 
plifying, that  the  extension  shall  be  exer- 
cised upon  the  part  of  the  limb  that  arti- 
culates with  the  lower  fragment,  and  the 
counter-extension  on  that  which  articulates 
with  the  upper.  The  principal  reason  for  not 
applying  these  forces  to  the  upper  and  lower 
portions  of  the  limb,  the  bone  of  which  is 
broken,  independently  of  the  circumstance, 
that  in  many  cases  one  or  other  of  the  frag- 
ments is  too  short  to  render  this  possible,  is, 
that  by  proceeding  in  this  manner  we  should, 
by  the  compression  exercised  upon  them,  irri- 
tate the  muscles  attached  to  the  broken  bone, 
and  so  provoke  spasmodic  contractions  of  them, 
which  would  add  seriously  to  the  difficulty  of 
reduction.  In  all  cases  too,  in  which  assist- 
ants are  required  for  extension  and  counter- 
extension, they  and  the  surgeon  would  be 
crowded  together,  so  as  very  much  to  impede 
one  another.  When  much  force  of  extension 
is  required  in  the  case  we  have  chosen,  and 
when,  consequently,  it  is  to  be  made  with  the 
leg  flexed,  the  assistant  will  be  able  to  exert 
considerably  greater  force  if  he  make  the  ex- 
tension with  the  upper  part  of  the  front  of  the 
forearm,  instead  of  the  hand,  placed  on  the 
back  of  the  leg  immediately  below  the  ham. 

The  extension  demands  much  greater  care 
on  the  part  of  the  assistant  than  counter-exten- 
sion. The  surgeon  himself  should  superintend 
every  step  of  it — its  direction,  its  degree,  &c. 
and  should  employ, forputtingit  in  practice,  the 
assistant  upon  whose  intelligence  he  can  place 
most  reliance.  As  the  surgeon  does  not  pro- 
ceed to  perform  his  part  of  the  operation — the 
coaptation,  till  the  extension  has  been  fully 
effected,  he  may  in  the  meantime  give  his 
whole  attention  to  this.  Let  him  be  pro- 
vided with  a tape  divided  into  inches,  and 
parts  of  an  inch,  with  which  he  has  taken 
accurately,  on  the  sound  limb,  the  distance 
between  two  prominent  points  in  the  bone 
corresponding  to  the  fractured  one,  and  above 
and  below  the  seat  of  fracture,  having  pre- 
viously ascertained  that  there  is  no  difference 
of  length  between  the  bones,  occasioned  by 
a former  fracture,  or  any  other  cause.  He 
will  thus  be  able  to  know  with  precision,  when 
the  extension  has  restored  the  natural  length 
of  the  broken  bone.  The  surgeon  will  direct 
the  extension  to  be  made  grad  ually  and  steadily  ; 
at  first,  in  the  direction  of  the  lower  fragment, 
and  then  in  that  of  the  axis  of  the  bone.  No 


greater  force  of  extension  will  ever  be  required 
than  one,  or,  at  most,  twoassistants  can  exert. 
The  lacs,  and  other  mechanical  means  by 
which  violent  extension  was  sometimes  ap- 
plied during  the  barbarism  of  surgery,  are 
now  universally  and  justly  reprobated.  In 
cases  in  which  the  use  of  such  means  seem  to 
be  justified  by  the  great  resistance  of  the 
muscles  about  the  fracture,  it  is  unquestion- 
ably good  practice  to  desist  from  all  attempts 
at  exact  reduction,  till,  by  leeching  and  steep- 
ing the  fractured  limb,  by  general  blood- 
letting, and  the  use  of  nauseating  doses  of 
tartarized  antimony,  we  have  reduced  the  irri- 
tation and  inflammation,  to  which  the  exces- 
sive resistance  of  the  muscles  is  owing.  The 
force  of  the  extension  within  the  prescribed 
bounds,  is  to  be  proportioned  to  the  number 
and  power  of  the  muscles  that  cause  the  dis- 
placement and  resist  the  extension,  and  to  the 
degree  in  which  displacement  exists. 

When  the  extension  has  restored  the  natu- 
ral length  of  the  bone,  or  has  even  gone  a 
little  beyond  this,  coaptation  is  to  be  per- 
formed by  the  surgeon.  This  is  to  be  effected 
by  gently  forcing  the  fragments  into  appo- 
sition by  the  pressure  of  the  palms  of  the 
hands, and  by  the  fingers  and  thumbs.  In  frac- 
tures with  splinters,  we  must  perform  the 
reduction  with  the  utmost  gentleness,  to  avoid 
forcing  the  spiculse  of  bone  into  the  flesh. 
The  force  required  in  performing  coaptation 
is  generally  proportional  to  the  size  of  the 
bone,  the  number  and  thickness  of  the  mus- 
cles, and  the  degree  of  displacement  in  the 
direction  of  the  diameter  of  the  bone. 

There  are  certain  fractures  produced  by 
muscular  contraction,  in  which  it  is  usually 
said,  that  extension  and  counter-extension  are 
useless,  and  coaptation  alone  required.  It 
would  be  more  correct  to  say,  that  in  these 
cases  extension  and  counter-extension  are  to 
be  applied  in  a direction  the  reverse  of  that, 
in  which  they  are  exercised  in  ordinary  frac- 
tures. Thus,  in  transverse  fracture  of  the 
patella,  the  lower  fragment  being  maintained 
in  its  natural  situation  by  a sort  of  counter- 
extension, the  upper  fragment  is  to  be  drawn 
down,  the  use  of  which  is  precisely  the  same 
as  the  object  for  which  we  apply  extension  in 
common  fractures, — to  counteract  the  effect 
of  the  contraction  of  the  muscles  that  cause 
the  displacement. 

In  the  great  majority  of  cases  the  sooner 
the  reduction  is  effected  the  better  ; the 
muscles  are  thereby  restored  merely  to  that 
degree  of  tension  which  is  natural  to  them  ; 
the  irritation  of  the  surrounding  soft  parts 
and  muscles,  from  the  rough,  perhaps  spicu- 
culated,  broken  surfaces  of  the  fragments, — 
which  must  continue  in  a greater  or  less 
degree,  while  the  longitudinal  displacement  is 
suffered  to  remain, — is  thus,  as  far  as  possible, 
removed  ; and  the  fragments  being  placed  in 
the  situation  in  which  they  are  to  be  perma- 
nently maintained,  as  soon  as  nature  can 
summon  her  forces,  she  may  commence  the 
work  of  repair.  In  those  cases  which  occa- 
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sionally  occur,  and  which  have  already  been 
adverted  to,  in  which  the  muscles  are  in 
a state  of  spasm,  only  to  be  overcome  by 
force  that  it  would  be  improper  to  use, — that 
might  sooner  even  tear  the  muscles  than 
overcome  their  resistance  ; and  in  those  cases 
in  which  the  surgeon  does  not  see  the  patient 
till  tumefaction,  tension,  and  high  inflamma- 
tion, have  occurred,  so  that  the  attempt  at 
accurate  reduction  would  be  attended  with 
severe  suffering  to  the  patient,  and  the  cer- 
tainty of  aggravation  of  the  inflammation  ; 
we  must  be  satisfied  to  defer  the  reduction  till 
the  urgency  of  these  symptoms  has  been 
greatly  mitigated  by  opiates  and  bloodletting, 
with  other  antiphlogistic  means. 

An  opinion  prevails,  that  the  mode  of  prac- 
tising extension  and  counter-extension,  which 
1 have  recommended,  by  applying  the  forces 
to  parts  below  and  above  the  broken  bone,  is 
inconsistent  with  the  manoeuvre  which  it  is 
often  advisable  to  have  recourse  to,  whereby 
the  muscles  that  occasion  the  shortening  of 
the  limb  are  relaxed,  in  consequence  of 
flexing  the  different  parts  of  the  limb.  “ In 
this  country,”  says  Professor  Cooper,  “ it  is 
properly  inculcated,  that  one  of  the  first 
principles  to  be  attended  to  in  the  reduc- 
tion of  fractures,  is  to  put  the  limb  in  such 
a position  as  will  relax  the  most  powerful 
muscles  connected  with  the  broken  bone  ; 
because  these  muscles  principally  impede 
the  reduction,  and  disturb  the  ends  of  the 
fracture.  But,  in  the  French  mode  of  making 
extension  and  counter-extension,  how  can 
this  grand  principle  be  conveniently  fulfil- 
led ? If  the  extending  and  counter-extend- 
ing means  are  not  to  be  applied  to  the  broken 
bone  itself,  but  to  others  which  are  articulated 
with  it,  the  limb  must  of  necessity  be  kept  in 
a straight  posture  at  the  time  of  reducing  the 
fracture  ; for  were  the  limb  placed  in  a half- 
bent state,  the  extension  and  counter-exten- 
sion, as  practised  by  the  continental  surgeons, 
would  not  be  in  the  same  line,  and  therefore 
less  efficiently  and  readily  accomplished.” 
From  the  opinion  expressed  in  this  passage  I 
must  entirely  dissent.  To  justify  this  dissent, 
I think  it  sufficient  to  refer  to  the  description 
given  above  of  the  mode  in  which  extension 
may  be  made  in  fracture  of  the  femur,  with 
the  thigh  bent  on  the  trunk,  and  the  leg  on 
the  thigh,  the  counter-extending  force  being 
applied  to  the  pelvis,  and  the  extending  to 
the  leg.  We  might  even  substitute  mecha- 
nical means  for  the  hands  of  assistants.  We 
might,  without  difficulty,  draw  the  upper  ex- 
tremity of  the  flexed  leg  with  pulleys,  in  the 
direction  of  the  axis  of  the  femur,  with  a 
force,  the  only  limit  to  which  is  the  strength 
of  the  ligaments  of  the  hip  and  knee-joints, 
or  rather,  of  the  muscles  and  other  soft  parts 
at  the  fracture.  The  same  method  of  reduc- 
tion may  be  practised  with  the  same  facility 
in  any  other  fracture  of  the  extremities  re- 
quiring it.  The  use  of  machinery  in  aid  of 
the  force  of  the  assistants’ hands,  can  in  no 
case  bo  required  or  justitied  : but  if  it  could, 


we  might  apply  our  extending  and  counter- 
extending powers  to  the  parts  articulating 
with  the  low'er  and  upper  extremities  of  the 
fractured  bone,  while  the  limb  is  flexed,  just 
as  efficiently  as  if  it  were  completely  ex- 
tended ; and  I repeat,  that  the  reduction  will 
in  many  cases  be  most  materially  facilitated, 
by  placing  the  limb  in  this  condition  of 
flexion,  before  applying  the  forces  by  which 
the  reduction  is  to  be  effected.  There  are 
fractures  in  which  reduction  cannot  be  ac- 
complished, while  the  limb  is  extended, 
without  a force  that  it  would  be  imprudent  or 
dangerous  to  employ  ; and  in  which  the  reduc- 
tion at  once  becomes  easy,  on  having  recourse 
to  the  simple  expedient  of  flexing  the  joints 
above  and  below'  the  fracture,  and  thereby 
relaxing  the  muscles,  the  spasmodic  resistance 
of  which  prevented  the  reduction. 

The  reduction  accomplished,  w'C  have  next 
to  take  into  consideration  the  means  of  main- 
taining it.  This  is  to  be  effected  by  keeping 
the  whole  body,  the  fractured  limb,  or  at 
least  the  fractured  bone,  in  a state  of  rest ; 
by  placing  the  part  in  a posture  favour- 
able to  the  maintaining  of  the  reduction  ; 
and  by  confining  the  fragments,  as  reduced, 
by  means  of  some  of  the  various  kinds 
of  apparatus  employed  for  this  purpose  in 
different  fractures.  It  is  desirable  not  to 
confine  the  patient  to  bed,  when  it  can  be 
avoided,  on  account  of  the  injury  to  the  gene- 
ral health  from  want  of  exercise,  and  other 
inconveniences  in  many  cases  attending  a 
prolonged  confinement  in  the  horizontal  pos- 
ture. It  is,  therefore,  chiefly  in  fractures  of 
the  spine,  pelvis,  and  lower  extremities,  that 
we  confine  the  patient  to  bed.  Of  late  years, 
indeed,  means  have  been  devised  for  treating 
these  last  fractures  so  as  to  enable  the  patient 
to  enjoy  exercise  during  their  cure,  and  it 
cannot  be  doubted,  that  this  method  of  treat- 
ment is,  in  many  cases,  attended  with  import- 
ant advantages.  1 shall  direct  particular  at- 
tention to  it  when  I come  to  speak  of  the 
starched  bandage. 

The  semi-flexed  position  of  the  limb,  so 
often  useful  in  the  reduction  of  fractures  of 
long  bones,  is  in  general  the  best  for  main- 
taining it,  by  relaxing  the  muscles,  the  con- 
tractions of  which  tend  to  reproduce  the 
displacement  of  the  fragments.  Pott  first 
strongly  drew  the  attention  of  surgeons  to 
the  advantages  of  the  semi-flexed  position 
of  the  fractured  limb  ; and  since  his  time  it 
has  been  very  generally  adopted  by  English 
surgeons.  On  the  continent,  the  extended 
position,  in  fractures  of  the  lower  extremity, 
was  almost  universally  preferred,  till  Du- 
puytren,  not  many  years  since,  advocated 
and  adopted  Pott’s  method,  with  this  differ- 
ence, that  w hile  Pott  placed  the  patient  on 
the  side,  and  the  limb  on  its  outer  surface, 
Dupuytren  placed  him  supine,  with  the  limb 
resting  on  its  posterior  surface.  In  whatever 
posture  the  limb  is  placed,  it  is  of  the  great- 
est importance  that  it  should  be  evenly  and 
uniformly  supported  by  the  plane  on  which  it 


FRACTURE. 


bears.  If  the  limb  is  better  supported  at  the 
extremities  of  the  broken  bone  than  at  the 
seat  of  the  fracture,  the  fragments  will  sink  at 
this  point,  and  an  angular  deformity  will  occur. 
If,  on  the  contrary,  the  support  fails  at  the 
extremities  of  the  bone,  an  opposite  defor- 
mity will  take  place.  When,  moreover, 
the  plane  on  which  the  limb  rests  does 
not  give  it  an  uniform  support,  the  integu- 
ments at  those  points  on  which  the  limb  espe- 
cially bears,  are  liable  to  inflammation,  or 
even  gangrene,  caused  by  the  pressure,  and 
accompanied  with  much  pain  to  the  patient. 
This  mischief  is  particularly  apt  to  ensue  at 
the  heel,  when  the  limb,  in  the  extended 
position,  lies  unevenly  supported  on  its  poste- 
rior surface.  The  cushion  which  immediately 
supports  the  limb  should  be  nicely  adapted  to 
its  form,  elevated  where  the  limb  presents 
depressions,  hollowed  where  it  presents  ele- 
vations. In  treating  fractures  of  the  lower 
extremity  according  to  the  ordinary  method, 
whether  in  the  straight  posture,  or  on  the 
double  inclined  plane,  every  arrangement 
should  be  made  to  avoid,  as  far  as  possible, 
moving  the  patient  or  the  limb  from  the  posi- 
tion given  by  the  surgeon.  A bed-pan,  when 
required,  should  be  cautiously  slipped  under 
the  patient  by  an  assistant.  On  these  occa- 
sions the  patient  may  be  enabled  to  be  of 
much  use  to  himself,  if  his  bed  be  furnished 
with  a cylindrical  piece  of  wood,  about  a foot 
long,  that  can  be  conveniently  grasped  in  the 
hand.  This  is  to  be  suspended  above  his 
chest  by  a strong  cord,  fastened  at  one  end  to 
the  middle  of  the  piece  of  wood,  and  at  the 
other  to  a cross-bar  of  the  roof  of  the  bed,  or 
to  a hook  in  the  ceiling.  Grasping  the  piece 
of  wood  in  both  hands,  and  cautiously  raising 
his  body,  the  patient  can  very  much  facilitate 
the  introduction  of  a bed-pan  underneath  him, 
or  can  slightly  shift  his  posture,  when  he  is 
suffering  from  the  fatigue  occasioned  by  the 
long  continuance  of  the  same  position. 

By  such  means,  only  to  obtain  some  occa- 
sional relief,  by  partially  supporting  the 
weight  of  the  body,  without  decidedly  chang- 
ing its  posture,  may  be  an  inexpressible  com- 
iort ; but  the  sufferer  must  be  warned  against, 
or  even  prohibited  from,  a too  free  or  careless 
use  of  this  contrivance. 

The  apparatus  employed  for  the  purpose  of 
maintaining  the  reduction  consists  of  ban- 
dages, compresses,  cushions,  and  splints,  with 
tapes  to  secure  them. 

The  bandages  employed  in  the  treatment 
of  fractures  are  the  single-headed  roller, 
and  the  different  modifications  of  the  many- 
tailed bandage.  The  single-headed  roller  is 
used  in  fractures  of  the  ribs,  clavicle,  and 
humerus ; occasionally,  for  securing  the  splints 
in  other  fractures ; and  in  all  the  fractures 
treated  with  the  starched  bandage.  The 
single-headed  roller  (see  art.  Bandage,  figs. 
1*25  & 130)  is  made  of  a band  of  calico  or 
fine  flannel,  about  three  fingers’  breadth  broad, 
and  of  a length  varying  according  to  the 
length  and  circumference  of  the  limb  or  part 
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to  be  covered  by  its  turns.  It  should  be 
applied  so  as  to  cover  the  limb  from  its  lower 
extremity  to  the  upper  part  of  the  broken 
bone,  each  turn  covering  a half  or  two-thirds 
of  the  preceding.  Pains  should  be  taken  to 
make  the  bandage  lie  smoothly,  by  often  re- 
versing it  at  those  parts  where  the  diameter 
of  the  limb  changes  quickly.  The  principal 
modifications  of  the  many-tailed  bandage  are, 
the  eighteen-tailed,  Pott’s,  and  Scultetus’s. 
The  eighteen-tailed  bandage  is  made  in  the 
following  manner  : — three  pieces  of  calico,  as 
long  as  the  part  of  the  limb  which  is  broken, 
and  broad  enough  to  surround  this  part  once 
and  a half,  are  to  be  placed  on  one  another, 
and  stitched  together  along  the  middle  line 
of  their  length,  on  which  the  limb  lies  when 
the  bandage  is  about  to  be  applied.  Each 
piece  is  then  to  be  torn  into  three  strips, 
on  each  side,  to  near  the  middle  line.  Thus 
eighteen  tails  are  formed.  Those  of  the 
piece  next  the  limb  are  to  be  made  some- 
what shorter,  and  those  of  the  outer  piece 
somewhat  longer  than  the  tails  of  the  middle 
piece.  In  the  application  of  this  bandage, 
the  middle  longitudinal  line  of  the  surface  of 
the  limb  that  rests  on  the  bed  is  to  be  made 
to  correspond  to  the  line  of  the  stitch  of  the 
bandage  ; the  two  middle  tails  of  the  inner 
piece  are  then  to  be  neatly  applied  on  the 
limb  ; next,  the  two  upper ; and  lastly,  the 
two  lower  : the  tails  of  the  middle  and  outer 
pieces  are  to  be  applied  successively,  in  the 
same  manner.  In  Pott’s  many-tailed  ban- 
dage the  tails  are  stitched  to  a longitudinal 
strip  of  calico  or  linen,  so  that  they  form 
angles  with  it  salient  towards  the  lower  ex- 
tremity of  the  limb,  and  so  that  they  are  im- 
bricated on  one  another  from  below  upwards. 
For  a figure  of  this  bandage,  with  the  excep- 
tion of  the  obliquity  of  the  attachment  of  the 
tails  to  the  middle  piece.  See  art.  Bandage, 
fig.  131.  Pott1  himself  gives  a figure  of  it 
applied,  in  his  Remarks  on  Fractures  and 
Dislocations.  The  obliquity  of  the  tails  is 
advantageous  as  it  facilitates  the  even  appli- 
cation of  the  bandage  where  the  diameter  of 
the  limb  changes  quickly.  In  the  applica- 
tion of  the  bandage  the  longitudinal  piece  is 
placed  under  the  limb,  and  the  tails  are  to  be 
applied  from  below  upwards.  Each  corre- 
sponding pair  of  tails  should  be  of  such  a 
length  as  to  be  capable  of  surrounding  once 
and  a half  the  part  of  the  limb,  on  which  they 
are  to  lie.  Scultetus’s  modification  ofthe  many- 
tailed bandage  is,  in  my  opinion,  decidedly  pre- 
ferable to  any ’of  the  others.  It  is  of  admi- 
rable simplicity,  ingenuity,  and  usefulness,  not 
only  in  a great  number  of  fractures,  but  in 
all  cases  in  which  it  is  occasionally  necessary 
often  to  uncover  the  limb ; and  in  which  also  the 
disturbance  of  it,  unavoidable  in  removing 
and  reapplying  a roller,  would  be  attended 
with  mischief,  and  the  infliction  of  pain.  This 
bandage  is  formed  of  separate  strips  of  calico, 

1 Pott’s  Chirurgical  Works,  vol.  i.  p.  411.  Loud. 
17t!3. 
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or  other  material,  about  three  fingers’  breadth 
each,  and  varying  in  length  so  as  to  equal 
one  and  a half  the  circumference  of  the  limb 
where  the  strip  is  applied.  In  preparing  the 
bandage,  the  separate  pieces  are  to  be  laid 
at  right  angles  across  a cushion  supported  by 
a splint,  or  the  double  inclined  plane,  begin- 
ning above.  The  second  strip  is  to  cover  a 
half  or  two-thirds  of  the  first  ; the  third  as 
much  of  the  second  ; and  so  on.  The  lowest 
strip  is  thus  the  last  placed  in  making  the 
bandage,  and  when  the  limb  is  laid  on  it,  this 
strip  being  uppermost,  is  first  applied.  Re- 
moving the  stitches  and  longitudinal  band  in 
fig.  131,  art.  Bandage,  this  figure  will  repre- 
sent Scultetus’s  bandage.  This  bandage  pos- 
sesses all  the  advantages  of  the  other  forms 
of  the  many-tailed  bandage,  with  this  most 
important  additional  one,  that  any  one  or 
more  pieces  of  the  bandage  may  be  removed, 
when  soiled  with  discharge,  or  otherwise  ren- 
dered unfit  for  use,  and  replaced  with  new 
ones,  without  in  the  slightest  degree  disturb- 
ing the  limb,  To  effect  this,  the  new  pieces 
are  to  be  pinned  to  the  old,  the  pins  lying 
according  to  the  length  of  the  strips,  with 
their  heads  turned  towards,  and  their  points 
from,  the  limb.  The  surgeon  then  draws  out 
the  soiled  strip,  while  an  assistant  holds  the 
new  one  gently  tense,  at  the  same  time  pre- 
venting the  displacement  of  the  neighbouring 
pieces,  by  laying  one  hand  across  them  ; and 
thus  enables  the  surgeon  to  conduct  the  latter 
precisely  into  the  place  of  the  former,  that  is, 
so  that  it  shall  lie  under  the  strip  immediately 
below,  and  upon  the  one  immediately  above 
it.  It  is  often  desirable  to  remove,  in  this 
manner,  one  or  more  pieces  of  the  bandage, 
even  in  cases  in  which  there  is  no  wound  or 
opened  abscess  to  soil  them,  because  the 
pieces  that  correspond  to  the  ankle,  knee, 
and  groin,  are  apt  to  become  creased  and 
corded,  so  that  they  cannot  be  neatly  and 
smoothly  applied  on  the  limb.  By  applying 
the  pieces  on  the  limb,  where  its  form  renders 
this  necessary,  with  a certain  degree  of  ob- 
liquity, the  advantage  above  alluded  to,  as 
belonging  to  Pott’s  modification  of  the  ban- 
dage, may  be  attained. 

It  follows,  from  the  manner  in  which  the 
bandage  is  formed,  that  the  application  is  to 
be  made  from  below  upwards.  Each  strip  is 
to  be  applied  in  the  following  manner  : — An 
assistant  holds  one  end  of  it  against  the  sur- 
geon, who  then  applies  the  other  on  the  limb, 
either  transversely,  or  with  more  or  less  obli- 
quity, according  to  circumstances,  and  insi- 
nuates the  extremity  of  it  smoothly  under  the 
limb,  so  as  to  give  it  a hold  on  the  part.  If 
the  strip  is  not  long  enough  to  admit  of  this, 
it  is  too  short,  and  if  it  is  so  long  that  the 
whole  extremity  of  it  cannot  be  evenly  insinu- 
ated under  the  limb,  a little  should  be  cut  off 
each  end  with  scissors.  The  surgeon  next 
takes  the  tail  previously  held  by  the  assistant, 
and  applies  it  to  the  limb  in  the  same  manner, 
and  so  proceeds  till  the  bandage  is  exhausted. 
Any  dressings  or  compresses  required  at  the 


seat  of  the  fracture,  are  to  be  applied  before 
the  bandage.  The  compresses,  varying  in 
length,  breadth,  and  thickness,  according  to 
circumstances,  are  to  be  formed  of  soft  linen 
or  lint.  In  the  early  part  of  the  treatment, 
while  there  is  reason  to  apprehend  the  super- 
vention of  considerable  inflammation,  the 
compresses  should  be  applied  wet  with  water, 
an  evaporating  lotion,  or  with  vegeto-mineral 
water.  In  the  same  circumstances  the  ban- 
dage also,  in  the  neighbourhood  of  the  frac- 
ture, should  be  similarly  moistened. 

The  cushions  and  splints,  which  form  the 
next  part  of  the  apparatus,  vary  much  in  size, 
length,  &c.,  according  to  the  bone  fractured. 
The  cushions  are  stuffed  with  curled  hair, 
wool,  or  oat-chaff,  and  are  usually  of  an  oblong 
shape.  For  the  treatment  of  fractures  the 
surgeon  should  be  provided  with  a variety  of 
them,  of  different  lengths,  breadths,  and  thick- 
nesses, adapted  for  various  fractures.  Their 
use  is  to  enable  the  surgeon  to  bind  the  splints 
on  the  limb  with  sufficient  tightness,  without 
risk  of  injuring  it  by  the  pressure  of  the  hard 
material  of  which  the  splint  is  composed,  at 
the  points  where  the  bones  approach  the  sur- 
face. The  curled  hair  cushion  is  the  best,  on 
account  of  its  combining  firmness  and  elas- 
ticity. The  chaff  cushion,  which  is  still  in 
use  on  the  continent,  has  gone  out  of  fashion 
here  ; yet  it  possesses  one  considerable  ad- 
vantage that  does  not  belong  to  either  of  the 
others.  When  the  cushion  is  not  stuffed  too 
full,  the  chaff  can  be  accumulated  at  pleasure 
at  different  parts  of  the  cushion,  so  as  to 
adapt  its  thickness  at  those  parts  to  the  vary- 
ing circumstances  of  individual  cases.  In 
using  the  wool  or  hair-cushion,  to  attain  the 
same  end,  we  are  obliged  to  have  recourse  to 
compresses  of  linen  or  lint,  or  pledgets  of 
carded  flax,  wdiere  the  inequalities  of  the 
limb  render  them  necessary  to  secure  the 
uniform  pressure  of  the  splint  on  the  part  over 
which  it  is  applied. 

Splints  are  very  various,  according  to  the 
cases  they  are  intended  for,  in  form,  size,  and 
the  material  of  which  they  are  constructed. 
Figures  of  those  most  approved  of  by  modern 
surgeons,  in  the  treatment  of  particular  frac- 
tures, will  be  given  when  we  come  to  the 
individual  fractures.  Wood,  formed  into  thin 
and  light,  yet  firm,  pieces,  sometimes  present- 
ing flat  surfaces,  sometimes  variously  hol- 
lowed to  adapt  them  to  the  shape  of  the 
limb,  sheet-iron,  tinned  or  japanned,  and 
pasteboard,  are  the  materials  of  which  splints 
are  made.  Far  the  greater  number  of  frac- 
tures are  treated  with  wooden  splints.  Those 
of  sheet-iron  are  seldom  used,  except  in  frac- 
tures of  the  leg.  In  most  of  these  cases, 
two  splints,  having  somewhat  the  form  of 
the  leg  and  foot,  one  for  the  outside,  the 
other  for  the  inside,  and  extending  from  a 
little  above  the  knee  to  a little  below  the 
foot,  are  in  common  use. 

Pasteboard  splints  are  very  commonly 
used  in,  and  remarkably  well-adapted  to  the 
treatment  of  fractures  in  very  young  subjects. 
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The  pasteboard  is  to  be  suffered  to  soak  in 
water  til)  it  is  so  softened,  that  it  can  be 
closely  moulded  upon  the  limb.  The  re- 
duction of  the  fracture  having  been  effected, 
and  a single-headed  roller  applied  from  the 
lower  extremity  of  the  limb  to  the  upper 
part  of  the  fractured  bone,  either  separate 
splints  are  to  be  placed  round  the  frac- 
ture, or,  if  the  form  of  the  part  is  suffi- 
ciently cylindrical  to  admit  of  it,  a single 
piece  of  pasteboard,  cut  so  that  when  ap- 
plied it  will  fit  nicely,  is  to  be  moulded 
closely  round  the  fracture  ; and  in  either 
case  the  pasteboard  is  then  to  be  supported 
by  a circular  roller  firmly  applied  over  it. 
When  the  pasteboard  dries  it  forms  a firm 
case,  closely  fitting  the  fractured  portion  of 
the  limb,  and  capable  of  very  effectually  pre- 
venting the  movements  of  the  fragments.  In 
bad  fractures  this  mode  of  treatment  is  liable, 
in  some  degree,  to  the  objections  which  I 
shall  by  and  by  urge  against  the  employment 
of  the  starched  bandage  in  such  cases.  The 
pasteboard  splint  is  also  used  in  a manner 
similar  to  that  above  described,  when  the 
fracture  is  treated  with  the  starched  bandage. 

If  splints  have  been  made  choice  of,  and 
applied  as  I have  described  above,  it  now 
only  remains  to  tie  the  tapes  by  which 
they  are  to  be  secured.  Three  tapes  are 
usually  required  for  each  division  of  a limb. 
When  the  lower  extremity  is  placed  ex- 
tended, with  long  straight  splints,  three  tapes 
for  the  thigh,  and  two  for  the  leg,  are  sufficient. 
When  the  limb  is  placed  recumbent,  the  tapes 
should  be  laid  under  the  cushion  or  splint 
that  supports  it,  ready  for  use,  before  the 
application  of  the  apparatus  is  begun  ; in 
other  cases,  an  assistant  must  hold  the  splints, 
while  the  surgeon  places  and  ties  the  tapes  in 
their  proper  situations.  The  tapes  may  be 
made  of  narrow  strips  of  linen  or  calico,  or  of 
strong  tape.  Each  tape  is  doubled,  so  as  to 
present  a loop  on  one  side  of  the  limb,  and 
two  tails  on  the  other,  one  of  which  the  sur- 
geon passes  through  the  loop,  and  draws  with 
the  degree  of  force  he  judges  requisite,  hold- 
ing the  other  at  the  same  time  firmly,  so  as 
to  prevent  the  yielding  of  the  loop.  The 
assistant  now  presses  a finger  on  the  loop  and 
tail  passed  through  it,  to  prevent  the  relaxing 
of  the  tape,  while  the  surgeon  ties  the  tails 
together  with  a simple  and  bow  knot.  In 
such  cases  as  admit  of  the  application  of  a 
circular  bandage  without  disturbance  to  the 
fragments,  great  security  maybe  given  to  the 
whole  apparatus  by  now  covering  it  with  the 
turns  of  a single-headed  roller. 

On  all  occasions  when  inflammation  and 
tumefaction  of  the  parts  around  the  fracture 
exist,  or  may  be  reasonably  anticipated,  the 
utmost  care  should  be  taken  not  to  apply  the 
bandages  and  splints,  nor  tie  the  tapes,  too 
tightly.  The  surgeon  should  constantly  con- 
sult the  feelings  of  the  patient,  and  relax 
the  apparatus,  if  much  complaint  is  made, 
till  the  primary  inflammatory  symptoms  have 
been  subdued.  By  not  paying  strict  atten- 


tion to  this  rule  in  the  early  part  of  the 
treatment,  we  may  aggravate  inflammation, 
provoke  spasms,  and  the  formation  of  abs- 
cesses, or  even  occasion  gangrene  of  the 
limb.  The  following  case  came  under  my 
care  about  a year  and  a half  ago  : — A country 
lad,  about  fourteen  years  of  age,  named  Peter 
Doyle,  was  thrown  from  horseback  on  the 
road.  The  force  of  the  fall  was  received  on 
the  left  hand,  and  the  radius  was  fractured 
near  the  wrist.  He  was  immediately  taken 
to  an  apothecary,  who  applied  a bandage  and 
splints,  in  such  a manner,  that  the  boy  suffered 
great  pain  during  the  following  night.  They 
were,  however,  not  removed  or  loosened  till 
gangrene  had  set  in.  The  accident  happened 
on  a Sunday,  and  the  boy  presented  himself 
at  the  Richmond  hospital  on  the  following 
Wednesday  morning,  at  which  time  he  was 
very  dangerously  ill.  The  constitutional  dis- 
turbance was  very  great.  His  pulse  was  145, 
and  he  was  delirious  at  night.  The  whole 
left  arm  was  greatly  tumefied,  and  from  a little 
above  the  fracture  to  the  trunk,  tender  and 
tense.  The  lower  part  of  the  fore-arm  and 
hand  were  livid  or  chocolate-coloured,  and  the 
hand  was  cold.  The  back  of  the  hand  was 
tumid  from  effused  fluid.  I passed  a lancet 
an  inch  deep  into  this  part,  giving  exit  to  a 
dark-red  serous  fluid,  but  without  causing  the 
slightest  sensation.  The  hand  was  completely 
mortified.  The  question  of  immediate  ampu- 
tation was  debated,  and  decided  in  the  nega- 
tive, in  consequence  of  the  severity  of  the 
constitutional  disturbance  with  delirium,  and 
the  high  inflammation  of  the  parts  which 
would  be  divided  in  the  operation,  and  the 
consequent  risk  of  gangrene  of  the  stump,  or 
of  phlebitis.  It  was  directed  that  the  limb 
should  be  leeched,  frequently  steeped  and 
poulticed,  and  small  frequently  repeated  doses 
of  calomel,  James’s  powder,  and  opium,  (the 
sixth  of  a grain  of  the  last,  and  a grain  and 
a half  of  each  of  the  others,)  were  ordered. 
For  two  or  three  days  the  patient’s  life  was 
in  imminent  danger.  Coincidently,  how- 
ever, with  the  commencement  of  the  mercu- 
rialization  of  the  system  an  improvement 
in  the  symptoms  took  place.  The  fever 
declined,  the  pulse  fell,  the  delirium  disap- 
peared, and  the  tumefaction  and  tenderness 
to  the  touch  of  the  arm  diminished.  In  the 
meantime  the  gangrene  had  extended  to 
within  about  two  inches  of  the  elbow-joint. 
There,  the  red  line  of  separation  between  the 
dead  and  living  parts  was  formed,  and  the 
case  was  left  to  nature  till  the  radius  and  ulna 
became  completely  exposed,  immediately  be- 
low the  living  parts.  I then  sawed  through 
the  bones  at  that  point.  A small  portion  of 
each  bone  afterwards  exfoliated,  and  the  ulcer 
of  the  stump  slowly  closed  over  what  re- 
mained of  them.  On  examining  the  morti- 
fied part,  which  is  preserved  in  the  Museum 
of  the  Richmond  hospital,  it  was  found  that 
the  inferior  epiphysis  of  the  radius  had  been 
ruptured  from  the  shaft  of  the  bone,  with 
very  inconsiderable  displacement.  It  can 
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admit  of  no  doubt,  that  with  skilful  manage- 
ment, this  poor  lad  might  have  had  his  limb 
restored  to  him  i n a few  weeks,  as  fit  for 
every  office  as  it  was  before  the  accident  ; 
and  that  his  having  so  nearly  lost  his  life,  and 
his  loss  of  a member  so  necessary  to  enable 
him  to  earn  a livelihood,  are  to  be  attributed 
to  the  barbarous  ignorance  with  which  the 
bandage  was  applied  too  tightly  at  first,  and 
to  its  not  being  loosened  or  removed  when  the 
inflammatory  tumefaction  occasioned  it  to  act 
as  a stricture,  and  so  directly  determine  the 
mortification. 

There  are  four  general  methods  of  treating 
common  fractures  in  use  at  the  present  day, 
each  of  which  has  warm  advocates  in  some  of 
the  most  celebrated  schools  of  practical  sur- 
gery. These  methods  are,  the  treatment 
with  the  fractured  limb  extended  in  the  hori- 
zontal posture  ; — that  with  the  limb  semi- 
flexed,  placed,  when  it  is  the  lower  extremity, 
on  the  double  inclined  plane  ; — that  with  the 
limb  encased  in  the  starched  bandage  and 
pasteboard  splints ; and  that  with  the  limb 
suspended,  technically  known  by  the  name  of 
hyponarthecia  ( vno , beneath,  and  vcip9ifi,  giant 
fennel,  the  stalks  of  which  were  used  by  sur- 
geons in  ancient  times  for  making  splints). 
Of  this  last  method  of  treatment  I can  say 
nothing  from  my  own  experience.  What  I 
shall  say  respecting  it  must  therefore  be  taken 
on  the  authority  of  its  inventor  and  advocates. 
With  regard  to  the  three  first,  I think  it  will 
appear  from  the  account  I shall  give  of  them, 
that  we  ought  not,  in  practice,  to  give  an  ex- 
clusive preference  to  any  one,  inasmuch  as 
cases  will  often  be  met  with  peculiarly  adapted 
to  each  method  of  treatment  ; at  the  same 
time,  I am  decidedly  of  opinion  that  a gene- 
ral preference,  over  the  other  two,  should  be 
given  to  the  system  of  treatment  with  the 
limb  semi-flexed. 

The  system  of  treatment  with  the  limb  ex- 
tended is  not  adopted  in  fractures  of  the 
upper  extremity,  except  in  fractures  of  the 
olecranon.  Indeed  in  this  case  we  place  the 
limb  in  extension  for  the  very  same  reason  as 
that  for  which,  in  other  fractures,  we  prefer 
semi-flexion  ; viz.  because  we  thereby  relax 
the  muscle,  the  contraction  of  which  sepa- 
rates the  fragments.  In  the  lower  extremi- 
ty we  are  sometimes  obliged  to  have  recourse 
to  the  extended  position ; because  it  proves, 
though  this  is  not  generally  the  case,  less 
fatiguing  to  the  patient  than  the  double-in- 
clined plane,  and  because  a force  of  permanent 
extension  may  be  required  to  maintain  the 
reduction,  which  cannot  be,  so  conveniently, 
or  at  all,  kept  up  with  the  limb  semi-flexed. 
The  advantages  of  the  straight  position  in 
fractures  of  the  femur  I admit  to  be  very 
considerable  ; they  are  so  great,  that,  in 
these  countries,  it  is  often  adopted,  and  on 
the  continent  decidedly  preferred  to  the  semi- 
flexed.  They  are  these.  When  the  reduction 
is  maintained  with  long  straight  splints,  the 
extent  of  continuous  plane  on  which  the  limb 
lies  gives  it  great  steadiness,  and  the  reduction 


can,  certainly,  be  preserved  with  a less  con- 
stant superintendence  on  the  part  of  the  sur- 
geon, and  less  frequent  examinations  of  the 
limb,  than  when  it  lies  on  the  double  inclined 
plane.  The  two  limbs  lying  side  by  side  ad- 
mit of  more  easy  comparison  with  one  ano- 
ther. Permanent  extension  can  be  more  rea- 
dily kept  up,  and  with  greater  force,  where 
that  is  found  necessary  to  preserve  the  natural 
length  of  the  limb.  It  is  less  necessary,  than 
where  the  double  inclined  plane  is  employed, 
to  pay  strict  attention  to  the  condition  of  the 
bed  where  it  supports  the  pelvis. 

The  cases,  in  which  the  double-inclined 
plane  completely  triumphs  over  the  straight 
position,  are  those  in  w'hich  the  reduction  of 
the  fracture  can  only  be  effected  with  diffi- 
culty, or  not  at  all,  without  first  relaxing  the 
muscles  about  the  fracture  by  semi-flexing  the 
neighbouring  joints.  In  these  cases,  while  the 
irritability  of  the  muscles  persists,  the  advan- 
tages of  the  double-inclined  plane,  or  semi- 
flexed  position,  are  inestimable.  The  atten- 
tion of  the  profession  was  first  directed  to  the 
advantages  to  be  derived  from  the  adoption  of 
this  position,  in  the  treatment  of  fractures  by 
Pott.  That  excellent  surgeon,  inculcating  his 
doctrine  with  the  earnestness  of  an  inventor, 
and  supporting  it  by  strong  reasons,  in  the 
simple,  clear,  and  forcible  language  by  which 
all  his  writings  are  distinguished,  could  not 
fail  to  make  a deep  impression  on  English  sur- 
geons. Since  his  time,  accordingly,  his  prin- 
ciples have  been  very  generally  adopted  in 
these  countries.  In  fractures  of  the  femur  it 
is  not  precisely  his  practice  that  is  to  be  re- 
commended, or  that  is  at  present  followed. 
He  placed  the  limb  with  the  thigh  flexed  on 
the  trunk,  and  the  leg  on  the  thigh,  resting  on 
its  outside,  the  patient  of  course  lying  on  the 
side  of  the  injury.  There  are  serious  objec- 
tions to  this  practice.  The  position  of  the 
patient  on  his  side,  is  unstable,  and  there- 
fore the  fracture  is  liable  to  disturbance  ; and 
the  position  of  the  limb  almost  precludes  the 
possibility  of  comparing  the  two  limbs  by 
measurement,  during  the  progress  of  the  treat- 
ment, so  as  to  ascertain  that  the  reduction  is 
maintained  in  such  a manner  as  to  ensure  the 
consolidation  of  the  fracture  without  shorten- 
ing, or  other  deformity  of  the  limb.  In  the 
last  place,  this  method  hardly  admits  of  the 
application  of  any  permanent  force  of  exten- 
sion. Happily,  it  is  possible  to  avail  ourselves 
of  Pott’s  principle,  and  yet  avoid  the  disad- 
vantages just  enumerated  of  his  practice. 
Modern  surgeons  do  this  by  placing  the  pa- 
tient supine,  steadily  supported  on  the  broad 
surface  of  the  back,  with  the  limb  resting  on 
its  posterior  surface  on  the  double-inclined 
plane.  In  this  way  we  can,  at  pleasure,  place 
the  two  limbs  in  the  same  posture,  and  com- 
pare them  ; uncover  the  outer  part  of  the 
fractured  limb  and  measure  it  accurately ; 
and,  if  requisite,  apply  considerable  force  of 
permanent  extension,  in  a manner  that  will 
be  explained  when  we  come  to  the  consider- 
ation of  fractures  of  the  femur. 
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The  employment  of  the  starched  bandage 
in  the  treatment  of  fractures  is  a proposal  of 
recent  date  ; but  the  principle  of  this  method, 
which  consists  in  encasing  the  limb,  or  its 
fractured  part,  in  an  apparatus  that  hardens 
upon  it,  and  forms  a sort  of  solid  mould,  in 
which  the  limb  is  confined  during  the  whole 
period  of  the  treatment,  has  been  known,  and 
occasionally  put  into  practice,  ever  since  the 
time  of  Galen.  He  recommends  fractures  to 
be  dressed  with  bandages  and  compresses  im- 
pregnated with  pitch,  white  of  egg,  &c.,  with 
a view  to  attain  this  end  ; and  the  principle  has 
been  often  adopted  in  more  modern  times,  with 
more  or  less  difference  merely  in  the  means 
used  for  carrying  it  into  effect.  Baron  Lar- 
rey,  who  found  the  method  in  use  in  Spain, 
and  who  was  probably  struck  forcibly  by  the 
advantages  that  must  often  attend  it  in  mi- 
litary surgery,  endeavoured  to  bring  it  into 
favour  in  France.  His  practice,  in  fractures  of 
the  lower  extremity,  was  to  place  the  limb 
extended  on  the  eighteen-tailed  or  Scultetus’s 
bandage,  and,  having  beat  up  a mixture  of  cam- 
phorated spirit,  white  of  egg,  and  subacetate 
of  lead,  numerous  thick  compresses  and  the 
bandage  were  completely  soaked  with  it  ; 
he  then  proceeded  to  surround  the  limb 
immediately  with  the  pads,  and,  in  turn,  to  sup- 
port them  by  the  tails  of  the  bandage.  Finally, 
a sort  of  splint,  of  rye  straw  wound  round  with 
narrow  tape,  was  secured  on  all  sides  external 
to  the  bandage.  When  this  apparatus  dried, 
it  formed  a case  so  solid,  and  closely  em- 
bracing the  limb,  that  it  might  without  dan- 
ger be  moved  in  the  bed  ; or,  that  the 
patient  might  even  venture  to  walk  with  the 
assistance  of  crutches,  the  fractured  limb  not 
bearing  on  the  ground.  The  method  of  put- 
ting this  principle  in  practice,  introduced 
not  many  years  since  by  M.  Seutin,  and  now 
in  extensive  use  in  Belgium  and  France,  is 
unquestionably  the  best  hitherto  devised. 
This  method,  that  in  which  the  starched  ban- 
dage is  employed,  has  met  with  much  less 
favour  in  England.  There  are,  no  doubt,  many 
cases  to  the  treatment  of  which  it  is  particu- 
larly adapted  ; but  as  a general  method  of 
treating  fractures,  I am  persuaded  it  will  not 
permanently  keep  the  hold  it  now  has  on 
the  Continent.  In  Paris  the  use  of  Seutin’s 
method  is  almost  universal  ; and  M.  Vel- 
peau is  one  of  its  warmest  advocates.  In  one 
of  his  clinical  lectures  he  has  described  his 
manner  of  using  it  in  fractures  of  the  leg,  and 
given  an  able  exposition  of  its  advantages. 
In  these  fractures,  M.  Seutin  himself,  after 
performing  reduction  and  coaptation,  places 
the  leg  upon  Scultetus’s  bandage,  which  he 
applies,  and  then  lays  a long  compress  to 
fill  up  the  hollow  on  the  inside  and  outside 
of  the  tendo  Achillis.  A thick  coat  of  starch, 
such  as  washerwomen  use,  is  then  laid  on  the 
outside  of  the  bandage  with  a brush.  A 
second  Scultetus’s  bandage  is  now  applied,  and 
covered  with  starch  in  the  same  manner  as  the 
first.  Two  long  pieces  of  pasteboard,  cut 
to  fit  the  leg,  and  wetted  so  as  to  be  readily 


moulded  upon  it,  are  next  placed,  one  on  the 
posterior  and  outer,  the  other  on  the  posterior 
and  inner  part  of  the  limb,  from  the  knee  to 
the  foot.  The  lower  end  of  each  splint  is  in- 
tended for  the  sole  of  the  foot,  and  so  formed, 
that  when  turned  under  and  moulded  upon  it, 
exactly  half  the  sole  of  its  own  side  is  covered 
and  supported  by  it.  A third  and  sometimes 
a fourth  Scultetus’s  bandage  is  applied  over 
these  splints,  and  liberally  covered,  as  before, 
with  starch.  M.  Velpeau  substitutes  a single- 
headed roller  for  the  many-tailed  bandage. 
The  roller  can  be  more  easily  applied,  and 
gives  firmer  support  to  the  limb  and  splints, 
than  Scultetus’s  bandage.  In  other  respects, 
his  method  is  nearly  the  same  as  M.  Seutin’s. 
M.  Velpeau  directs  two  assistants,  one  laying 
hold  of  the  limb  with  both  hands  at  the  knee, 
the  other,  with  one  hand  on  the  heel  and  the 
other  grasping  the  point  of  the  foot,  to  make 
extension  and  counter-extension,  and  reduce 
the  fracture.  If  tumefaction  exist,  he  now 
places  circular  compresses  around  the  tume- 
fied part ; if  it  do  not,  a long  graduated  com- 
press is  laid  along  the  line  of  the  interosseous 
space  in  front,  and  part  of  a very  long  single- 
headed roller,  of  the  breadth  of  three  fingers, 
is  applied  from  the  toes  to  the  knee,  each  turn 
covering  about  half  of  the  preceding  one.  An 
assistant,  having  covered  the  anterior  part  of 
his  hands  and  fingers  with  newly  prepared 
starch,  smears  with  it  the  whole  outer  surface 
of  the  first  layer  of  bandage.  A second  is  im- 
mediately applied  from  the  knee  to  the  toes, 
two  compresses  having  been  previously  placed 
so  as  to  fill  up  the  hollow  on  either  side  of  the 
tendo  Achillis.  Three  pasteboard  splints,  wet- 
ted and  covered  with  starch,  are  next  applied, 
one  behind,  from  the  top  of  the  calf  to  the 
heel,  another  on  the  front  and  inside,  and  the 
third  on  the  front  and  outside  of  the  leg. 
Another  piece  of  pasteboard,  prepared  in  the 
same  manner  as  these,  and  formed  so  as  to 
fit  the  sole  of  the  foot,  is  placed  upon  it.  As 
soon  as  all  these  splints  are  adapted  by  the  as- 
sistants, M.  Velpeau  applies,  as  before,  another 
layer  of  the  bandage  from  the  toes  to  the 
knee,  and  again,  another  from  the  knee  to  the 
foot,  so  as  to  compress  the  whole  uniformly  ; 
the  outer  surface  of  each  bandage  being 
coated  with  starch.  Nothing  is  now  to  be 
done  but  to  allow  the  apparatus  to  dry.  The 
limb  is  placed  on  a pillow,  resting  immediately, 
till  the  bandage  is  quite  dry,  on  a folded 
sheet,  to  prevent  the  soiling  of  the  bed- 
clothes. It  is  easy  to  imagine,  after  this  de- 
scription, the  modifications  which  would  be 
necessary  to  adapt  this  mode  of  bandaging  to 
other  fractures. 

In  three  or  four  days  the  apparatus  is 
quite  dry  and  hard,  forming  a close  and 
firm  mould  round  the  limb,  which  it  com- 
presses and  supports  with  an  uniform  and 
moderate  force,  that  causes  no  uneasiness  to 
the  patient.  It  would  be  easy,  in  case  of  ne- 
cessity, to  expedite  the  drying  of  the  ban- 
dages, by  placing  jars  of  hot  water,  heated 
bricks,  or  something  similar,  along  either  side 
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of  the  limb.  When  the  apparatus  is  quite  dry, 
the  patient  may,  with  perfect  safety,  move  the 
leg  about  in  the  bed.  He  may  even,  after  the 
third  or  fourth  day,  quit  his  bed  and  move 
about  on  crutches,  with  the  injured  leg  sup- 
ported, and  the  foot  raised  from  the  ground, 
by  means  of  a long  and  broad  band,  secured 
at  the  instep  by  a figure-of-eight  turn  of  the 
middle  of  the  bandage  round  the  foot  and 
ankle,  and  brought  up,  one  end  on  each  side 
of  the  neck,  to  be  tied  behind  it.  It  is  ob- 
vious that  there  are  many  cases,  where  con- 
finement to  bed  for  five  weeks  or  two  months 
would  be  seriously  detrimental  to  the  general 
health,  or  might  cause  sloughing  of  the  parts 
pressed  between  the  bed  and  the  bony  pro- 
minence on  which  the  weight  of  the  patient’s 
body  principally  bears,  in  which  it  is  hardly 
possible  to  prize  the  advantages  of  this  method 
too  highly.  In  such  cases,  treated  according 
to  the  ordinary  method,  the  patient  will  soon 
lose  his  appetite,  flesh,  and  strength,  his  diges- 
tion and  all  the  other  functions  will  be  im- 
paired, and  consequently  the  process  of  repair 
of  the  fracture  will  be  languidly  carried  on  ; 
whereas,  by  adopting  M.  Seutin’s  method, 
most  or  all  of  these  evils  may  be  avoided,  as 
well  as  the  risk  of  sloughing  and  its  attendant 
mischiefs.  In  many  fractures  too,  occurring 
in  persons,  who,  from  age,  or  any  other  cause, 
are  unmanageable,  M.  Seutin’s  method  is  pos- 
sessed of  unquestionable  and  great  advantages. 
In  cases  adapted  to  it,  occurring  in  young  chil- 
dren, idiots,  or  lunatics,  we  can,  by  the  use  of 
it,  render  it  almost  impossible  for  the  patient 
seriously  to  injure  himself ; and  often,  in  cases 
of  patients  whose  occupations  are  sedentary, 
it  is  consistent  with  their  continuing  to  be  em- 
ployed about  their  ordinary  avocations,  a cir- 
cumstance which  will  frequently  contribute 
much  to  the  speedier  consolidation  of  the 
fracture,  by  its  happy  effects  on  the  health 
and  spirits  of  the  patient. 

The  advocates  of  this  system  of  treatment, 
on  the  continent,  practise  it  in  almost  all  frac- 
tures of  the  clavicle,  and  of  the  bones  ofthe  arm, 
fore-arm,  thigh,  and  leg,  applying  the  bandage 
immediately  on  the  occurrence  of  the  acci- 
dent, or  at  least  as  soon  as  the  case  comes  un- 
der the  care  of  the  surgeon.  When  the  frac- 
ture is  simple,  the  manner  of  proceeding  is 
similar  to  that  of  which  the  details  have  been 
given  above.  When  the  fracture  is  accom- 
panied with  a moderate  degree  of  tumefac- 
tion, still  the  bandage  is  to  be  applied  in  the 
same  manner  ; but  if,  at  the  end  of  five  or  six 
days,  the  surgeon  perceive  that  by  the  re- 
moval of  the  swelling,  the  bandage  no  longer 
forms  a closely  fitting  mould,  the  apparatus 
is  to  be  removed,  and  again  applied  in  the 
same  manner  as  at  first.  There  is  no  diffi- 
culty in  removing  the  bandage.  Often,  it 
admits  of  being  unrolled  readily  without  any 
precautions  being  taken  to  facilitate  its  remo- 
val. If  any  difficulty  is  experienced  it  can  at 
once  be  got  rid  of  by  moistening  the  bandage, 
when  it  may  be  taken  off  almost  as  easily  as  a 
common  roller.  Lastly,  in  cases  attended 


with  very  great  tumefaction  and  inflammation, 
the  fracture  is,  in  the  first  instance,  to  be  put 
up  in  the  ordinary  manner,  with  splints,  sin- 
gle-headed roller,  or  Scultetus’s  bandage,  and 
compresses  wet  with  simple  water,  campho- 
rated spirit,  or  some  other  evaporating  lotion, 
during  the  first  week  or  ten  days.  When  the 
tumefaction  has  subsided,  the  starched  ban- 
dage is  to  be  applied  as  in  the  former  cases. 

At  the  end  of  an  able  exposition  of  the  ad- 
vantages of  M.  Seutin’s  method,  M.  Velpeau 
draws  the  following  conclusions — 1.  That  the 
best  treatment  of  fractures,  in  general,  is  that 
by  permanent  compression  : — 2,  that  the  best 
solidifiable  material  hitherto  known,  and  used 
for  that  purpose,  is  starch,  boiled,  and  of  the 
consistence  of  a thick  pap : — 3,  that  with  this 
compression  we  may  dispense  with  the  em- 
ployment of  cushions  and  splints  : — 4,  that 
some  pieces  of  pasteboard  and  a long  single- 
headed roller  suffice  to  form  the  whole  appa- 
ratus : — 5,  that  this  apparatus,  on  account  of 
its  lightness,  hardly  impedes  the  movements 
of  the  limb : — 6,  that,  in  fractures  of  the 
leg,  this  mode  of  treatment  offers  immense 
advantages  : — 7,  that  with  this  apparatus  the 
patient  may  freely  change  his  position  in 
bed,  rise,  sit,  walk  about,  and  take  some 
exercise,  at  any  time  after  the  fifth  day : — 
8,  that  in  fractures  of  both  bones  of  the  leg, 
the  patient  must  not  be  permitted  to  walk 
without  crutches,  or  to  place  the  foot  of  the 
broken  limb  on  the  ground,  before  the  fortieth 
or  the  forty-fifth  day  : — 9,  that  in  cases  of 
fracture  of  the  tibia  or  fibula  alone,  the 
crutches  are  no  longer  indispensable  after  the 
twentieth  or  twenty-fifth  day  : — 10,  that  in 
fractures  complicated  with  wound,  the  patient 
may  be  allowed  to  move  the  limb  about  in  bed, 
but  not  to  take  exercise  in  the  erect  posture  : 
— 11,  that  in  cases  in  which  the  tumefaction 
is  extreme,  it  is  proper  to  employ  temporary 
compression  during  a week,  before  having  re- 
course to  the  permanent  compression  by  the 
starched  bandage: — 12,  that  this  method  of 
treatment  is,  at  once,  more  simple,  more  easy 
to  put  in  practice,  more  certain,  less  expensive 
for  the  poor,  more  agreeable  for  patients  of 
all  kinds,  and  for  the  surgeon,  than  any  of  the 
other  methods  which  have  met  with  general 
approval  up  to  the  present  day. 

It  may  be  gathered  from  what  I have  al- 
ready said  respecting  M.  Seutin’s  method,  that 
I am  far  from  agreeing  in  the  strong  com- 
mendation given  to  it  as  a system  of  treat- 
ment generally  applicable  ; and  in  this  opinion, 

I believe,  the  great  majority  of  British  sur- 
geons, who  have  practised  or  seen  much  of 
it,  entirely  concur.  Dr.  Markham,  in  his 
Remarks  on  the  Surgical  Practice  of  Paris, 
gives  the  following  heads  of  a case  of  frac- 
ture of  the  upper  part  of  the  tibia,  treated  by 
M.  Blandin  with  the  starched  bandage. 
“ This  accident  happened  to  a mason,  a man 
about  forty-five  years  of  age,  and  was  caused 
by  the  direct  impulse  of  an  immense  block  of 
stone  falling  on  his  leg.  The  fracture  was  of 
course  compound,  and  situated  just  above  the 
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insertion  of  the  ligament  of  the  patella.  The 
parts  were  but  little  displaced  ; for  the  first 
week  (and  this  is  the  method  followed  by  M. 
Blandin  in  the  treatment  of  all  fractures)  it 
was  merely  placed,  loosely  enveloped,  in 
splints  and  compresses  ; but  when  the  first  in- 
flammation was  diminished,  it  was  placed  in  an 
extended  position,  in  the  immoveable  starch 
apparatus.  Soon  after  this,  much  pain  was 
felt  by  the  man  ; and  on  the  apparatus  being 
removed,  much  swelling  was  found  to  exist, 
and  a slough  was  found  over  the  broken 
bones.  The  inflammation  then  extended 
down  the  leg,  and  abscesses  formed  in  two  or 
three  places.  These  were  opened,  but  the 
sloughing  continued,  and  the  patient  began  to 
show'  symptoms  of  purulent  absorption,  dry- 
ness of  tongue,  black  sordes  on  the  teeth, 
petechiae  on  the  arms,  and  white  vesicles  on 
the  epidermis,  on  the  abdomen,  chest,  and 
neck,  sunken  visage,  delirium,  and  muttering, 
quick  pulse,  diarrhoea — symptoms  which  make 
this  disease  so  remarkably  simulate  typhus  in 
character.  The  man  lingered  several  weeks 
in  this  state,  and  did  not  die  until  six  weeks 
after  the  accident.”  The  examination  of  the 
body,  post  mortem , proved  the  existence  of 
phlebitis.  The  head  of  the  tibia  was  frac- 
tured, the  fracture  extending  into  the  knee- 
joint,  and  a great  number  of  small  portions 
of  comminuted  bone  were  found  lying  in  it. 
I have  quoted  this  case  as  exhibiting  an 
example  of  the  kind  of  fracture,  in  which  I 
would  give  my  voice  decidedly  against  the 
use  of  the  starched  bandage.  The  result  of 
the  case  no  way  surprises  me  ; and  several 
similar  cases  have  come  to  my  knowledge,  in 
which  the  same  treatment  was  followed  by 
various  degrees  of  mischief,  greater  than 
necessarily  or  naturally  belonged  to  the  frac- 
ture ; — high  inflammation,  and  the  forma- 
tion of  abscesses,  and  spreading  gangrene  of 
the  limb,  with  the  death  of  the  patient  ; — con- 
sequences, as  I think,  fairly  attributable  to 
the  abuse  of  the  starched  bandage,  and  which 
might  reasonably  have  been  anticipated,  as 
likely  to  result  from  it. 

The  cases  in  which  this  method  is  to 
be  condemned  are  :■ — those  in  which  the  ban- 
dage might  obliterate  an  interosseous  space 
by  its  circular  pressure,  as  in  the  fractures  of 
the  fore-arm,  or  of  the  fibula,  especially  when 
this  last  is  broken  about  two  inches  above 
the  external  malleolus  ; and  all  those  in  which 
the  fracture  is  accompanied  by  any  serious 
complication,  likely  to  give  rise  to  consider- 
able inflammation  and  tumefaction  of  the  soft 
parts.  In  these  latter  cases,  I am  decidedly 
of  opinion  that  this  method  cannot,  with  pru- 
dence or  safety,  be  employed,  till  every  symp- 
tom of  acute  inflammation  has  been  com- 
pletely subdued.  I think  it  would  be  a good 
general  rule  to  follow,  not  to  apply  the 
starched  bandage  in  any  case  of  fracture 
caused  by  direct  violence.  In  numerous 
cases,  on  the  other  hand,  of  fractures  of  the 
tibia,  femur,  and  humerus,  in  which  the  injury 
done  to  the  soft  parts  has  been  inconsiderable. 


the  method  is  w'ell  deserving  of  the  praises 
bestowed  upon  it  by  its  advocates.  Lastly, 
in  the  cases  before  alluded  to,  of  fractures  in 
other  respects  fit  for  the  application  of  the 
starched  bandage,  and  in  which  the  patient  is, 
from  any  cause,  unmanageable  ; or  where  the 
state  of  his  health  is  such,  that  long  confine- 
ment to  bed  would  be  seriously  detrimental 
to  him,  or  would  probably  occasion  the  for- 
mation of  sloughs,  or  ulcerations  over  the 
bony  prominences  that  rest  on  the  bed  ; in 
all  these  cases  this  method  is  assuredly  a 
most  important  improvement  in  the  manage- 
ment of  fractures. 

Another  method  of  treatment  by  irre- 
moveable  apparatus,  the  principle  of  which  is 
the  same  as  that  of  M.  Seutin’s  method,  has 
been  in  much  favour  in  Germany,  and  has 
been  improved,  and  often  adopted  by  M.  Dief- 
fenbach  in  Berlin.  This  method  consists  in 
the  formation  of  a plaster  of  Paris  mould 
around  the  fractured  limb,  by  which  it  is  of 
course  closely  fitted,  and  confined  in  the 
position  given  to  it  by  the  surgeon  before 
forming  the  mould.  The  following  is  the 
manner  of  proceeding  when  this  mode  of 
treatment  is  had  recourse  to.  If  the  limb  be 
covered  with  hair  it  is  in  the  first  place  to 
be  shaved  ; and  it  is  to  be  smeared  with  oil, 
or  a mixture  of  oil  and  cerate.  The  reduction 
and  coaptation  having  been  carefully  per- 
formed, and  the  limb  placed  in  the  position 
judged  best  by  the  surgeon,  aflat  splint,  some 
inches  longer  and  broader  than  the  limb,  or  the 
fractured  portion  of  it,  is  to  be  insinuated 
under  it  ; upon  this  splint  two  others,  one  on 
each  side  of  the  limb,  are  to  be  placed  stand- 
ing on  their  edges,  and  supported  by  an 
assistant,  at  right  angles  with  the  former,  and 
at  such  a distance  from  the  limb  as  to  per- 
mit the  formation  of  a mould  of  sufficient 
thickness  and  strength.  To  attain  this  end, 
the  upper  edges  of  the  lateral  splints  must 
rise  somewhat  above  the  level  of  the  upper 
surface  of  the  limb  ; at  the  upper  and  lower 
end  of  the  splints,  tow,  or  any  thing  similar, 
is  to  be  introduced,  so  as  to  fill  loosely  the 
interval  between  the  limb  and  the  splints. 
Thus  is  formed  a sort  of  box  or  trough,  open 
superiorly,  in  which  the  limb  lies,  and  which 
is  to  be  filled  with  semi-fluid  plaster  of  Paris. 
This  is  made  by  mixing  powdered  plaster 
of  Paris,  which  has  been  passed  through 
a sieve  to  remove  all  lumps  that  the  mould 
may  be  perfectly  smooth,  with  water,  till 
the  mixture  has  acquired  the  consistence 
of  thick  cream  or  syrup,  and  is  such,  that 
if  a spoonful  of  it  is  poured  on  a table  or 
a board,  it  will  set  or  become  solid  in  a 
minute  or  two.  With  a little  practice,  the 
surgeon  will  acquire  a tact  by  which  he  will 
be  able  to  tell  very  exactly  when  he  has 
given  the  mixture  the  proper  consistence. 
The  mixture  may  be  prepared  in  a large 
basin  with  a beak,  from  which  it  can  be  con- 
veniently poured.  A sufficient  quantity  of  it 
is  now  to  be  poured  on  either  side  of  the  limb  to 
rise  to  the  level  of  its  greatest  transverse  dia- 
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meter.  The  plaster  will  solidify  in  a few 
minutes.  While  still  soft  its  surface  is  to  be 
made  quite  smooth  ; hollows  of  a conical  form, 
with  their  base  towards  the  limb,  are  to 
be  scooped  out  in  it ; and  it  is  to  be  smeared, 
in  the  manner  directed  with  regard  to  the 
limb,  with  oil.  Nothing  now  remains  but  to 
form  the  upper  part  of  the  mould,  by  pouring 
in  fresh  plaster  of  Paris  till  the  whole  limb  is 
covered  to  a depth  sufficient  to  ensure  the 
requisite  degree  of  strength  in  the  mould. 
The  mould  has  been  formed  in  two  parts 
with  a view  to  admit  of  occasional  removal 
of  the  upper  part,  for  the  inspection  of  the 
limb,  during  the  progress  of  the  cure.  When 
this  is  desirable,  or  even  indispensable,  as  it 
must  sometimes  be,  the  upper  part  of  the 
mould  must  be  made  in  a manner  somewhat 
different  from  that  just  described.  Before 
pouring  in  the  plaster  of  which  this  is  to  be 
made,  several  strong  threads,  in  number  such 
as  the  surgeon  deems  requisite,  are  to  be  laid 
across  the  limb,  glued  nicely  to  the  irregulari- 
ties of  its  surface  by  the  liniment  with  which 
it  is  covered,  then  across  the  lower  part  of 
the  mould,  and  over  the  lateral  splints.  The 
plaster  is  now  to  be  poured  on  the  limb,  as 
directed  above  ; and  when  the  mould  has 
acquired  some  solidity,  yet  is  still  soft,  the  two 
ends  of  each  thread  are  to  be  tied,  as  if  for 
the  purpose  of  forming  a knot,  and  drawn  till 
the  part  of  the  mould  included  is  cut  through. 
Thus  the  superior  part  of  the  mould  is  divided 
in  a number  of  sections,  each  of  which  may 
be  lifted  at  pleasure,  so  that  the  part  of  the 
limb  under  it  may  be  inspected. 

In  fractures  with  complications,  it  is  obvious 
that  this  apparatus  may  easily  be  modified,  so 
as  to  adapt  it  to  the  peculiarities  of  individual 
cases.  If  there  is  a wound  in  front,  to  which 
we  wish  to  have  easy  access,  we  make  it  cor- 
respond to  the  middle  of  one  of  the  sections, 
by  lifting  which  the  wound  is  exposed.  If 
the  wound  is  on  the  side  or  back  of  the  limb, 
by  making  the  mould  with  a view  to  enable 
ourselves  to  examine  and  dress  the  wound 
when  we  please,  we  can  always  do  so  with 
little  difficulty.  We  have  simply  to  provide, 
that  a removable  piece,  or  pieces,  of  the 
mould  shall  correspond  to  the  part  of  the 
limb  we  wish  to  be  able  to  inspect. 

I have  neither  practised  this  method  of  treat- 
ment, nor  seen  it  put  in  practice  ; but  from 
all  I have  been  able  to  learn  of  those  who 
have,  I do  not  see  that  it  possesses  any  ad- 
vantage over  the  starched  bandage  ; while 
it  is  incompatible  with  the  patient’s  taking 
exercise  during  the  treatment,  which  is  in- 
contestably the  greatest  peculiar  advantage 
belonging  to  any  of  the  modifications  of 
the  irremovable  apparatus.  I cannot  doubt 
but  that  this  method  is  very  inferior  to  M. 
Seutin’s.  In  those  cases  in  which  it  possesses 
an  apparent  advantage  over  the  latter,  by  its 
admitting  of  the  frequent  examination  of  the 
fracture,  I would  recommend  the  rejection  of 
every  form  of  this  method,  except  under 
peculiar  circumstances.  These  circumstances 
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belong  to  military  surgery  in  the  field.  When 
these  exist,  what  I have  said  in  general  terms 
respecting  the  cases  fit  for  the  application  of 
the  starched  bandage,  must  be  qualified ; 
since,  without  doubt,  fractures  must  often  occur 
in  military  practice,  in  which  the  dangers 
to  be  apprehended  from  the  use  of  the  irre- 
movable apparatus  are  far  more  than  counter- 
balanced by  those  which  would  inevitably 
attend  the  transport  of  the  patient  to  a dis- 
tance over  rough  roads,  with  the  limb  unpro- 
tected from  the  effect  of  shocks,  or  protected 
only  by  the  ordinary  splints,  cushions,  and 
bandages.  With  regard  to  cases  under  such 
peculiar  circumstances,  it  is  not  possible  to 
lay  down  general  rules  of  any  practical  value. 
Here,  as  on  many  other  occasions,  the  sur- 
geon, however  well  his  mind  may  be  stored 
with  wholesome  general  precepts,  must,  after 
carefully  weighing  the  particular  characters  of 
the  individual  case,  rely  upon  his  own  reason 
and  discretion  to  guide  him  to  the  line  of 
practice  that  is,  not  simply  the  best,  but  the 
best  that  the  actual  circumstances  of  the 
patient’s  position  admit  of.  M.  Dieffenbach 
does  not  apply  the  plaster  of  Paris  apparatus 
till  the  inflammation,  which  must,  in  a greater 
or  less  degree,  supervene  upon  every  fracture, 
has  disappeared  ; that  is  till  the  eighth  or  tenth 
day  after  the  accident.  This  treatment  may 
with  safety  be  adopted  in  the  same  description 
of  case  that  has  been  specified  as  appropriate 
for  the  employment  of  the  starched  bandage. 
It  has  been  objected  to  on  account  of  the 
heat  evolved  in  the  combination  of  the  plaster 
of  Paris  with  water,  and  on  account  of  the 
weight  of  the  apparatus.  Neither  objection 
is  valid.  The  heat  of  the  plaster,  when  it  is 
setting,  is  never  so  great  as  to  cause  pain,  and 
the  weight  of  the  apparatus  is  not  felt  by  the 
patient,  being,  with  the  limb  itself,  supported 
by  the  plane  on  which  the  apparatus  rests. 

The  method  of  treating  fractures  by  sus- 
pension (or  hyponarthecia  of  M.  Mayor  of 
Lausanne)  was  invented  in  1812,  by  M.  Sau- 
ter.  Struck  by  the  objections  to  which  the 
ordinary  mode  of  treating  fractures,  especially 
of  the  lower  extremity,  is  open — as,  that  the 
long  continued  compression  of  the  bandages 
and  splints  causes  wasting  of  the  limb,  and 
diminution  of  power  in  the  muscles,  from 
which  the  patient  does  not  recover  com- 
pletely for  a considerable  time  ; that  the  long 
confinement  of  the  patient  is  in  many  cases 
attended  with  serious  detriment  to  his  general 
health,  and  other  evils  already  adverted  to ; 
that  in  cases  of  simple  fracture,  not  demand- 
ing frequent  examination,  and  concealed  from 
the  surgeon’s  eye  by  the  apparatus  employed, 
displacement  of  the  fragments  and  deformity 
of  the  limb,  to  a certain  degree,  may  occur 
without  his  knowledge  ; while,  in  complicated 
cases,  requiring  to  be  frequently  examined 
and  dressed,  the  removal  and  reapplication  of 
the  dressings  and  apparatus,  and  the  main- 
taining of  the  limb  in  its  position  by  assistants 
in  the  interim,  cannot  be  effected  without  the 
constant  risk,  and  often  the  actual  occurrence 
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of  a disturbance  of  the  fracture  ; M.  Sau- 
ter  proposed  to  himself  as  a problem  to  find  a 
method  of  treatment  not  liable  to  these  ob- 
jections, and  the  result  of  his  meditations  on 
this  subject  is  the  treatment  by  suspension, 
with  the  fragments  of  the  broken  bone  main- 
tained in  their  proper  relations,  and  extension 
effected  by  means  of  handkerchiefs,  or  square 
pieces  of  linen  or  calico,  folded  in  the  form  of 
neckcloths,  which,  when  applied,  conceal  from 
the  surgeon’s  view  but  a small  part  of  the 
limb.  M.  Maj'or  is  the  principal  advocate  of 
this  method.  According  to  him,  it  is  appli- 
cable to  all  fractures  of  the  extremities  ; but 
it  is  in  fractures  of  the  lower  extremity  that 
he  especially  recommends  it,  adopting  it,  in 
those  of  the  upper,  only  when  there  is  some 
serious  complication  that  obliges  the  patient 
to  remain  in  bed.  M.  Sauter’s  apparatus  con- 
sists of  an  oblong  board,  thick  enough  to 
support  the  weight  of  the  limb  without 
yielding,  two  or  three  inches  longer  than 
the  limb,  or  the  part  of  it  that  is  broken,  and 
from  six  to  nine  inches  broad  ; of  thick 
cushions  stuffed  with  chaff  or  hair  ; of  bands 
folded  as  described  above,  to  preserve  the 
reduction  ; and  of  cords,  for  the  purpose  of 
suspending  the  board  or  splint.  Let  us  sup- 
pose that  we  have  a fracture  of  the  leg  to 
treat  with  this  apparatus.  We  construct  a 
splint  long  enough  to  extend  from  the  ham  to 
two  or  three  inches  below  the  heel,  and 
pierced  at  the  four  angles  with  holes  for  the 
passage  of  suspension  cords.  The  ends  of 
two  cords,  about  thrice  the  length  of  the 
splint,  are  passed  through  the  holes,  and  so 
knotted  below  the  splint  that  they  will  be  too 
large,  when  drawn  up,  to  pass  through  again. 
It  is  immaterial  whether  the  ends  of  each 
cord  are  passed  through  two  holes  on  the 
same  side  of  the  splint,  or  those  of  one  through 
the  upper,  and  those  of  the  other  through  the 
lower  holes.  Under  the  middle  of  these  cords 
another  long  one  is  now  to  be  slipped,  the 
ends  of  which  are  to  be  made  fast  to  a hook 

Fig.  299. 


in  the  roof  of  the  bed,  the  ceiling,  or  a move- 
able frame  contrived  for  this  purpose,  in  such 


a manner  that  the  splint  shall  be  suspended  in 
the  precise  place,  and  at  the  height  conve- 
nient for  the  patient  to  have  his  leg  placed  on 
it. 

The  leg  is  now  laid  on  the  splint,  resting 
immediately  on  a cushion,  and  the  surgeon 
performs  reduction  and  coaptation.  Finally, 
these  are  maintained,  according  to  the  exigen- 
cies of  the  case,  by  two  or  three  handkerchiefs 
folded  cravat-wise.  One  of  these  is  passed 
like  a figure-of-eight  bandage  round  the  ankle 
and  instep,  to  be  tied  under  the  sole  of  the 
foot,  and  fastened  to  the  bottom  of  the  splint, 
for  the  purpose  of  making  permanent  exten- 
sion. The  two  others  are  passed  round  the 
leg  at  such  places  that  the  surgeon  may  be 
able  by  their  means  to  preserve  the  reduction, 
and  either  tied  behind  the  splint,  or  made 
fast  to  it  on  one  or  both  sides.  Screw-nails, 
the  heads  of  which  are  formed  into  rings  for 
the  convenience  of  tying  the  ends  of  the  bands 
to  them,  are  fixed  at  the  bottom  of  the  splint, 
and  at  the  points  where  they  will  be  needed 
along  the  sides.  It  is  easy  to  adapt  this 
method  to  the  treatment  of  fractures  of  the 
thigh,  by  using  a straight  splint  the  length 
of  the  whole  limb,  or  a separate  splint  for  the 
thigh,  united  at  any  angle  we  please  to  the 
leg-splint,  and  with  or  without  a foot-board. 

Fig.  300. 


In  either  case  the  lower  part  of  the  apparatus 
is  to  be  suspended  in  a manner  similar  to  that 
just  described.  M.  Mayor  forms  splints  of 
all  kinds,  for  the  purpose  of  putting  M.  Sau- 
ter’s system  in  practice,  made  of  strong  wire 
bent  into  the  shape  of  the  outline  of  the  splint. 
Finer  wire  is  then  woven  across  this,  so  as  to 
form  a sufficiently  firm  bed  for  the  support  of 
the  cushions  and  limb.  The  bands  can  be 
made  fast  to  the  side  wires  at  any  point  and 
to  the  foot-piece,  which  can  be  bent  at  plea- 
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sure,  so  as  to  form  any  angle  with  the  leg- 
piece.  The  suspension  cords  can  also  be 
applied  at  any  part  of  the  apparatus.  What- 
ever obscurity  there  is  in  the  foregoing  de- 
scription will  be  removed  by  a glance  at  the 
accompanying  figures,  taken  from  the  Atlas  to 
M.  Mayor’s  Nouveau  Systeme  de  Deligation 
Chirurgicale. 


Fig.  301. 


Without  denying  that  M.  Sauter’s  method 
is  in  a great  measure  free  from  the  objections 
he  urges  against  the  ordinary  apparatus,  and 
modes  of  treatment  ; or,  that  there  are  cases 
in  which  the  employment  of  it  would  be 
advantageous ; still  I do  not  think  it  will 
stand  a comparison  with  any  of  the  other 
methods  described,  or  that  it  is  at  all  likely 
to  supersede  them  in  general  favour.  In  a 
simple  fracture  of  the  leg,  we  may  seat  the 
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patient,  during  the  day,  in  an  arm-chair,  on 
castors,  with  the  limb  supported  according  to 
M.  Sauter’s  method,  on  a board  suspended  by 
means  of  a frame  contrived  for  the  purpose 
(in  the  manner  represented  in  fig.  302,)  and 
in  such  a case,  we  may  treat  the  fracture  in 
this  way  with  perfect  safety,  and  thus  the 
patient  may  enjoy  the  advantage  of  moving  a 
little  about  his  room,  and  may  read  or  write 
at  a desk.  But  in  all  bad  cases  the  insecurity 
of  the  fractured  limb  supported  on  this  appa- 
ratus, will,  I am  persuaded,  ever  prevent  its 
coming  into  common  use,  at  least  in  these  coun- 
tries. I think  it  right  to  apprise  the  reader, that 
this  opinion  is  not  founded  on  any  experience 
I have  myself  had  of  evils  resulting  from  the 
adoption  of  this  method  of  treatment,  and  I 
am  ready  willingly  to  admit,  that,  in  the  prac- 
tice of  medicine  and  surgery,  any  speculative 
opinion,  which  is  contradicted,  or  even  unsup- 
ported, by  facts,  is  of  very  little  value. 

Having  thus  passed  in  review  these  various 
methods  of  maintaining  the  reduction  and  co- 
aptation of  fractures,  what  judgment  are  we 
to  form  respecting  their  relative  merits? 
With  the  best  consideration  I have  been  able 
to  give  the  subject,  and  a good  deal  of  expe- 
rience in  the  management  of  fractures,  I have 
come  to  the  following  conclusions.  In  tho 
great  majority  of  cases  the  splints  and  band- 
ages in  common  use  (with  all  their  advantages 
of  easy  adaptation  to  the  varying  accidents 
of  the  case,  and  facilities  for  ascertaining  from 
day  to  day  the  condition  of  the  limb,  and  for 
dressing  wounds,  &c.)  are  to  be  preferred. 
In  the  great  majority  of  cases  also,  the 
semitlexed  position  is  to  be  preferred  to  the 
extended,  in  fractures  of  the  extremities. 
When  we  come  to  consider  particular  frac- 
tures, cases  will  be  specified  in  which  it  is 
advisable  to  extend  the  limb.  In  many  cases, 
after  all  symptoms  of  acute  inflammation  have 
been  removed,  M.  Seutin’s  method  may  be 
adopted  with  safety  and  advantage,  and,  in  the 
cases  already  specified,  it  is  unquestionably 
an  important  improvement  in  this  depart- 
ment of  surgery.  With  regard  to  the  method 
of  treatment  with  plaster  of  Paris,  so  fre- 
quently adopted  in  Germany,  and  that  by 
suspension  (M.  Mayor’s  hyponarthecia),  so  far 
as  the  opinion  of  one  who  has  not  a practical 
acquaintance  with  either  is  worth  giving,  it  is 
this  : that  I know  of  no  case  in  which  I 
would  not  reject  both  in  favour  of  one  or 
other  of  the  methods  at  present  in  common 
use  in  England  and  France. 

Having  considered  the  principal  methods 
of  preserving  the  reduction  of  the  fracture,  I 
proceed  now  to  speak  of  the  after-treatment 
of  the  case.  This  must  vary,  according  as 
the  fracture  is  simple  or  complicated,  and 
according  to  the  nature  and  severity  of  the 
complication  ; the  surgeon  being  constantly 
on  the  watch  in  bad  cases,  to  prevent  or 
remedy  the  accidents  which  may  occur  in 
such  cases.  With  simple  fractures  the  sur- 
geon has  little  to  do,  after  having  carefully 
reduced  and  secured  the  broken  bone,  ex- 
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cept  to  ascertain  from  day  to  day  that  the 
splints  and  bandages  maintain  the  reduction, 
and  do  not  cause  pain.  If  the  limb  has  been 
kept  quiet,  and  the  apparatus  has  not  become 
loosened,  the  risk  should  not  be  incurred  of 
disturbing  the  fragments,  and  interrupting  the 
progress  of  their  consolidation,  by  unnecessa- 
rily removing  the  apparatus.  In  all  fractures, 
it  is  agood  general  rule  not  to  disturb  the  appa- 
ratus more  frequently  than  the  particular  cir- 
cumstances of  the  case  render  necessary.  On 
the  other  hand,  the  surgeon  should  carefully 
inspect  the  limb  from  day  to  day  ; and  if  he  de- 
tect any  displacement  of  the  fragments,  or  find 
the  bandages,  &c.  loose,  he  should,  as  gently  as 
possible,  remove  and  reapply  them  as  at  first, 
after  having  nicely  readjusted  the  fracture, 
when  any  deformity  exists.  In  some  few 
cases  of  simple  fracture,  where  the  contusion 
of  the  soft  parts  approaches  that  which  would 
remove  them  to  the  category  of  fractures 
complicated  with  contusion,  it  will  be  advisa- 
ble to  apply  compresses  wet  with  cold  water, 
or  an  evaporating  lotion,  on  the  fractured  part 
of  the  limb  ; to  keep  the  patient’s  bowels  open 
with  saline  aperients,  and  to  restrict  him  for 
some  days  to  low  diet. 

When  it  is  to  be  feared  that  a simple  fracture 
may  be  rendered  open  by  violence  or  slough- 
ing, every  precaution  should  be  adopted  to 
prevent  this  occurrence.  Cases  are  often  met 
with  in  which  the  wound  is  not  contused  to 
such  a degree  as  to  preclude  the  hope  of  union 
by  the  first  intention,  attended  with  the  great 
advantage  of  the  conversion  of  the  compound 
into  a simple  fracture.  Wherever  there  is  a 
chance  of  attaining  this  most  desirable  end, 
the  attempt  to  secure  it  should  be  made,  by 
cleansing  the  wound,  and  placing  and  care- 
fully supporting  its  lips  in  nice  contact.  The 
measure  recommended  by  Sir  A.  Cooper  for 
this  purpose,  which  consists  in  preserving  the 
contact  of  the  lips  of  the  wound  by  a piece  of 
lint,  wet  in  the  patient’s  blood  and  allowed 
to  dry  on  the  wound,  is  found  very  effectual 
in  practice.  The  following  case  came  under 
my  care,  in  the  Richmond  Surgical  Hospital, 
a few  months  ago.  A healthy  young  man, 
named  James  Cuddy,  fell  from  a scaffold  into 
the  street,  about  the  height  of  twenty  feet. 
When  brought  into  the  hospital,  immediately 
after  the  accident,  he  was  in  a state  of  collapse 
from  the  shock  of  the  fall.  He  was  severely 
bruised  over  the  right  hip,  but  his  principal 
complaint  was  of  the  right  elbow  and  fore- 
arm. The  lower  extremity  of  the  radius 
and  ulna  could  be  readily  moved  on  one  an- 
other, indicating  rupture  of  the  connecting 
ligaments ; the  radius  was  broken  about  two 
inches  below  its  head  ; l believe  there  was  also 
a fracture  of  the  coronoid  process  of  the  ulna  ; 
and  all  the  ligaments  connecting  the  upper 
extremity  of  that  bone  to  the  radius  and  hu- 
merus being  completely  torn,  it  was  dislo- 
cated backwards.  A wound  nearly  three 
inches  long  ran  from  the  elbow  joint  down- 
wards, parallel  to  and  a little  on  the  outside 
of  the  posterior  edge  of  the  ulna.  The  cellu- 
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lar  tissue  for  some  distance  round  the  wound 
was  emphysematous.  I reduced  the  disloca- 
tion and  the  fracture  without  the  least  diffi- 
culty. The  lips  of  the  wound  were  brought 
together,  and  the  fore-arm  being  bent  on  the 
arm  at  a right-angle,  they  were  placed,  after 
being  lightly  covered  with  compresses  and 
bandage  wet  with  an  evaporating  lotion,  in  a 
right-angled  tin  splint  hollowed  to  receive  the 
posterior  part  of  the  limb.  I anticipated 
high  inflammation  and  severe  constitutional 
disturbance,  neither  of  which  occurred,  and 
the  recovery,  with,  of  course,  limited  motion 
in  the  joint  at  the  time  of  his  quitting  the 
hospital,  took  place,  without  his  having  had  a 
single  bad  symptom.  The  happy  event  of 
this  case  was  in  a great  degree  owing  to  the 
fact  that  the  wound  did  not  communicate 
either  with  the  fracture  or  the  joint.  Had 
this  been  otherwise,  the  history  of  the  case 
would,  without  doubt,  have  been  very  differ- 
ent. 

With  the  exception  of  the  cases  just  speci- 
fied, we  may,  in  simple  fractures,  either  at  the 
first,  or  at  any  subsequent  period  of  the  treat- 
ment, have  recourse  to  the  starched  bandage. 
If  the  patient  be  unmanageable,  so  that  we  ex- 
perience difficulty  in  maintaining  the  reduc- 
tion of  the  fragments  with  the  ordinary  appa- 
ratus, or  if  there  be  a probability  that  his  gene- 
ral health  will  suffer  from  the  long  confine- 
ment ; or  if  we  have  reason  to  fear  the  occur- 
rence of  excoriation,  ulceration,  or  mortifica- 
tion of  soft  parts  over  the  sacrum,  heel,  or  any 
other  prominent  part  on  which  the  weight 
of  the  body  or  limb  bears  ; or  if  the  peculiar 
facilities  of  the  case  allow  of  unusual  liberty 
to  the  patient,  we  have  good  reason  to  em- 
ploy, or  make  trial  of  the  starch  apparatus. 

In  open  fractures,  we  meet  with  every 
variety  of  case,  from  one  differing  but 
little  from  the  severer  cases  of  simple  frac- 
ture, to  one  in  which  the  injury  to  the  bone 
and  soft  parts  is  so  great  as  to  leave  no  rea- 
sonable probability  of  preserving  the  life  of 
the  patient,  without  having  recourse  to  the 
immediate  amputation  of  the  limb. 

I have  already  spoken  of  open  or  exposed 
fractures  as  proceeding  from  several  causes  : — 
from  one  of  the  fragments  of  the  bone  being 
driven  through  the  integuments  ; from  the 
body  that  produces  the  fracture  penetrating 
to  the  bone  ; from  the  soft  parts  over  the 
seat  of  the  fracture  being  so  contused  that  in 
a few  days  they  slough  and  expose  the  bone  ; 
from  the  formation  and  opening  of  abscess  at 
the  seat  of  the  fracture  ; and  from  the  pres- 
sure of  a fragment,  causing  the  ulceration  or 
sloughing  of  the  integuments  stretched  over 
it.  When  a fracture  threatens  to  become 
open  from  the  last  mentioned  cause,  this 
serious  aggravation  of  the  case  may  almost 
always  be  prevented,  by  proper  attention,  and 
skill  in  reducing  and  maintaining  the  reduc- 
tion of  the  fragments  ; sometimes,  when  the 
lower  extremity  of  the  upper  fragment  presses 
upon  the  integuments  so  as  to  threaten  their 
ulceration,  a simple  change  of  the  position 
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of  the  limb,  from  the  extended  to  semiflexed, 
will  enable  us  to  preserve  the  coaptation  with 
ease.  Sometimes  the  judicious  disposal  of 
compresses  behind  the  lower  fragment,  so 
as  to  raise  it  to  the  level  of  the  upper,  will 
effect  the  same  end.  Sometimes,  we  are 
obliged  to  have  recourse  to  a greater  or  less 
degree  of  permanent  extension.  In  each  par- 
ticular case  we  must  endeavour  to  ascertain 
the  cause  of  the  deformity,  and  exercise  our 
ingenuity  to  counteract  it,  either  by  evading 
it,  or  by  mechanical  force  directly  opposed  to 
it.  When  a fracture  is  rendered  open  by 
one  of  the  tw'o  first  causes,  in  every  case  in 
which  the  severity  of  the  contusion  of  the 
soft  parts  does  not  preclude  the  possibility  of 
procuring  union  by  the  first  intention,  we 
should  take  the  greatest  pains,  by  procuring 
it,  to  secure  the  great  advantage  of  convert- 
ing the  open  into  a simple  fracture.  For 
this  purpose,  as  soon  as  the  fracture  is  re- 
duced, and  the  limb  is  placed  on  the  appa- 
ratus by  means  of  which  we  intend  to  pre- 
serve the  reduction  of  the  fragments,  we 
should  carefully  remove  from  the  wound  any 
clot,  or  w’hatever  may  act  as  a foreign  sub- 
stance, and  bringing  its  lips  into  nice  apposi- 
tion, support  them  so,  by  drawing  them  gently 
together  with  strips  of  adhesive  plaster,  or  by 
adopting  Sir  A.  Cooper’s  practice  of  cover- 
ing the  wound,  after  placing  its  sides  in  con- 
tact, with  a pledget  of  lint  wetted  in  the 
patient’s  blood. 

When  the  open  fracture  has  been  caused 
by  the  upper  fragment  having  been  driven 
through  the  integuments,  the  reduction  (which 
here,  as  on  every  other  occasion,  should  be 
performed  as  soon  as  possible,  except  in  those 
cases  in  which  the  spasmodic  contraction  of 
the  muscles  would  render  the  application  of 
great  force  necessary  to  effect  it,  or  in  which 
the  existing  tumefaction  and  inflammation 
would  make  the  attempts  at  reduction  exceed- 
ingly  painful,)  is  sometimes  rendered  difficult 
by  the  protruded  bone  being  girt,  or  strangu- 
lated, as  it  were,  at  the  rent  it  has  made  for  itself 
in  the  skin.  In  this  case  it  is  much  better,  and 
attended  with  less  pain  to  the  patient,  to 
dilate  the  wound  freely  with  the  knife,  so  as 
to  admit  of  the  easy  return  of  the  fragment 
to  its  proper  situation,  than  to  persist  in 
making  painful  and  fruitless  efforts  to  replace 
it  through  the  original  wound.  Sometimes, 
especially  when  the  extremity  of  the  pro- 
truded fragment  is  sharp,  narrow',  and  rag- 
ged, the  fracture  being  very  oblique,  we  may 
fail  to  effect  the  reduction  of  it,  even  after 
having  dilated  the  wound,  unless  we  exert  a 
degree  of  force  for  this  purpose,  which  would 
to  a certainty  be  followed  by  evil  conse- 
quences. In  this  event  the  proper  practice 
is  to  saw  off  the  protruded  part  of  the  bone, 
after  having  insinuated  a thin  piece  of  leather 
or  something  similar,  between  it  and  the  skin, 
to  protect  it  from  the  saw.  The  reduction 
of  the  fracture  will  then,  in  almost  all  cases, 
be  of  easy  accomplishment. 

Of  fractures  which  require  immediate  amputa- 


tion.— In  very  bad  cases  of  open  fracture, 
as  wrell  as  in  very  bad  cases  of  any  of  the  com- 
plications of  fracture  spoken  of  above,  we 
are  called  upon  occasionally  to  consider  and 
decide  the  question  of  immediate  amputation, 
often  one  of  the  nicest,  and  one  of  the  gravest, 
— both  as  regards  the  weighty  responsibility 
of  the  surgeon,  and  the  life  and  limb  of  the 
patient, — to  be  met  with  in  the  practice  of  our 
art.  It  would  be  easy  to  describe  one  case, 
with  respect  to  which  we  would  at  once 
decide  against  amputation,  and  another,  so 
desperate,  that  we  should  unhesitatingly  de- 
clare, that  immediate  amputation  alone  affords 
a chance  of  preserving  the  fife  of  the  patient. 
It  is  easy,  too,  to  lay  down  general  precepts 
with  regard  to  the  fractures  that  demand 
immediate  amputation.  Thus,  it  is  univer- 
sally deemed  necessary,  w'hen  a part  of  a 
limb  has  been  carried  off  by  a cannon-shot ; 
when  a large  joint  has  been  shattered  ; when 
the  hone  has  been  severely  splintered,  and 
the  soft  parts  extensively  mashed,  or  carried 
away  ; when,  in  addition  to  extensive  splin- 
tering of  the  bone,  the  muscles  are  severely 
contused,  and  their  tendons  and  aponeuroses 
torn  ; or  when  a fracture  runs  into  a joint,  the 
ligaments  of  which  have  been  torn. 

Before  we  had  learned  to  rely,  as  we  now  do, 
on  anastomosing  vessels  to  maintain  the  circu- 
lation in  the  lower  part  of  a limb,  the  main  ar- 
tery of  which  has  been  ruptured  by  one  of  the 
fragments,  or  opened  in  any  other  manner, 
this  occurrence  was  looked  upon  as  rendering 
immediate  amputation  necessary.  The  uni- 
versal practice  in  such  cases  at  present  is,  to 
secure  the  wounded  vessel,  and  give  the 
patient  the  chance  of  retaining  his  limb.  In 
debating  with  himself  the  question  of  imme- 
diate amputation,  it  is,  no  doubt,  very  useful 
and  very  right,  that  the  practitioner  should 
have  these  general  rules  present  to  his  mind  ; 
but  he  will  meet  with  cases  requiring  a de- 
cision, respecting  which  he  will  feel  that  the 
light  of  these  rules  is  of  little  avail.  Midway 
between  the  extreme  instances  lately  alluded 
to,  there  are  truly  doubtful  cases,  with  regard 
to  which  even  the  practitioner  of  experience 
will  feel  much  doubt  as  to  the  course,  that 
the  true  interests  of  his  patient  and  humanity 
direct  him  to  pursue.  There  is  but  one 
w'ay  in  which  the  practitioner  can  prepare 
himself  to  treat  such  cases  with  the  approval 
of  his  own  conscience  ; that  is,  by  the  close 
observation  of  the  results  of  such  cases  du- 
ring his  pupilage.  While  engaged  in  hos- 
pital attendance,  amongst  the  multifarious 
accidents  he  will  see  treated,  cases  of  this 
kind  will  occur.  In  some,  amputation  will 
be  performed  ; in  others,  not  differing  much 
from  these,  the  surgeon  will  rely  upon  the 
resources  of  nature  to  preserve  at  once  the 
life  and  limb  of  the  patient  ; in  others  again, 
the  surgeon  having  given  his  decision  in 
favour  of  amputation,  the  patient  will  refuse 
to  submit  to  the  operation.  Let  the  student 
note  every  particular  of  the  accident,  and  of 
the  age,  constitution,  &c.  of  the  patient,  and 
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follow  the  case  with  close  attention  to  the 
end  ; with  the  assurance,  that  a dozen  cases 
so  observed  will  afford  him  a steadier  light, 
a more  heart-satisfying  support  for  his  judg- 
ment, when  he  comes  to  occupy  the  post 
of  responsibility  himself,  than  he  could  derive 
from  the  most  profound  study  of  all  the 
general  precepts  on  the  subject  that  have 
ever  been  penned.  The  following  case  is  one 
of  the  kind  I allude  to. 

William  Byrne,  aged  23,  a remarkably 
healthy  and  muscular  countryman,  was  ad- 
mitted into  the  Richmond  hospital,  on  the 
evening  of  Nov.  5,  1839,  with  an  open  frac- 
ture of  the  right  femur.  The  accident  had 
happened  early  in  the  morning,  and  he  had 
been  conveyed  to  Dublin,  a distance  of  nearly 
twenty  miles,  on  a cart,  with  the  limb  pro- 
tected, in  some  degree,  with  splints  put  on 
by  a surgeon  who  had  seen  him  immediately 
after  the  accident.  The  fracture  had  been 
caused  by  the  patient’s  thigh  being  caught 
between  the  spokes  of  the  horizontal  wheel 
of  a threshing  machine  in  full  motion,  while 
his  foot  was  confined  between  two  upright 
posts  united  above  and  below,  that  formed 
the  axle  of  the  machine.  At  the  time  of  his 
admission  into  hospital  he  was  suffering  severe 
pain,  his  pulse  was  68,  his  complexion  was 
pretty  good,  but  his  feet  were  cold.  On  re- 
moving the  splints  and  dressing,  the  whole 
thigh  was  found  greatly  swelled  ; a transverse 
wound,  with  surprisingly  little  raggedness  or 
contusion,  occupied  more  than  half  the  cir- 
cumference of  the  limb,  at  about  three  inches 
above  the  patella  ; which  extensive  rent  had 
been  produced  by  the  violent  protrusion  of 
the  upper  fragment  of  the  femur.  The  fin- 
ger discovered  a fracture,  without  splinters, 
a little  higher  than  the  superficial  laceration  ; 
and,  on  examining  the  wound  below,  it  was 
found  that  the  capsule  of  the  knee-joint 
was  torn  in  two  places.  On  the  outside 
of  the  patella  two  fingers  could  be  passed, 
between  the  inferior  fragment  and  muscles, 
into  the  joint,  which  contained  blood  and 
air ; and  on  the  inside  of  the  patella  there 
was  a rent  in  the  synovial  capsule  capable 
of  admitting  one  finger.  But  little  blood 
had  been  lost.  The  anterior  and  posterior 
tibial  arteries  could  be  felt  at  the  instep 
and  heel,  and  the  leg  retained  its  sensi- 
bility. In  consultation  with  my  colleagues 
in  the  hospital,  Mr.  Carmichael,  Dr.  Hutton, 
Dr.  O’Beirne,  and  Mr.  Adams,  immediate 
amputation  was  decided  upon,  and  per- 
formed. Some  circumstances  worthy  of  note 
occurred  during  the  operation.  When  I first 
divided  the  fascia  lata,  the  subjacent  muscle 
burst  through  the  opening  like  a hernia  ; a 
very  large  quantity  of  venous  blood,  with 
which  the  muscles  were  gorged,  fell  when 
they  were  divided  ; and  it  was  with  difficulty 
that  the  great  mass  they  formed  could  be  drawn 
up  by  the  retractor,  so  as  to  enable  me  to 
saw  the  bone  at  a point  sufficiently  high. 
Two  arteries  only  required  ligature.  For  a 
fortnight  after  the  operation  the  condition  of 


the  patient  was  very  precarious.  Not  more 
than  a third  of  the  wound  healed  by  the  first 
intention,  and  the  rest,  for  ten  or  twelve  days, 
furnished  a copious  discharge  of  foetid  matter 
mixed  with  blood.  The  fortitude  and  resigna- 
tion under  his  severe  misfortune,  which  he  had 
hitherto  exhibited  in  a remarkable  degree,  now 
forsook  him,  and  he  became  peevish.  The  con- 
stitutional disturbance  and  fever  were  consi- 
derable, and  for  the  first  three  or  four  days 
he  was  greatly  distressed  by  a sense  of  precor- 
dial anxiety.  He  got  hardly  any  rest  without 
opiates,  and  the  stump  became  so  tender,  that 
the  dressing  of  it,  conducted  with  the  utmost 
gentleness,  caused  him  severe  suffering.  He 
lost  flesh  rapidly,  and  became  very  weak.  At 
first  he  had  frequent  startings  of  the  stump, 
and  on  two  or  three  occasions,  in  the  first 
week,  he  had  retention  of  urine.  On  the 
thirteenth  day  one  of  the  ligatures  came  away, 
and  about  the  same  time  he  began  steadily  to 
amend.  One  abscess  only  of  inconsiderable 
size  formed,  which  opened  into  the  wound, 
and  was  obliterated  with  little  difficulty,  by 
the  pressure  of  a compress  placed  over  it 
under  the  bandage.  From  this  time  he  had 
a slow  but  steady  recovery,  and  on  Feb.  11, 
1840,  he  was  discharged  cured,  having  com- 
pletely regained  his  strength,  flesh,  and  spi- 
rits, and  being  in  the  enjoyment  of  excellent 
general  health.  We  cannot  assert  that  if 
this  young  man  had  refused  to  submit  to  am- 
putation, he  would  certainly  have  forfeited 
his  life  ; but  the  history  of  the  case  after 
amputation,  and  the  danger  he  was  in, 
under  circumstances  so  much  more  favourable 
to  recovery  than  would  have  attended  his  re- 
fusal to  undergo  the  operation,  leave  no  doubt 
that  his  recovery  in  that  case  could  hardly 
have  taken  place  but  by  some  rare  hair- 
breadth escape,  through  severe  and  prolonged 
sufferings,  with  a damaged  constitution,  and 
the  loss  of  the  knee-joint. 

When  a fracture  has  been  the  result  of  gun- 
shot violence,  it  is  a generally  admitted  prin- 
ciple, that  immediate  amputation  is  necessary, 
though  the  injury  be  apparently  less  than  that 
which  justifies  this  extreme  measure  in  a frac- 
ture from  another  cause.  This  rule  of  military 
surgery  used  to  be  spoken  of,  by  practitioners 
in  civil  life,  as  cruel — a word  which , employed  on 
such  an  occasion  by  the  public,  ignorant  and 
prejudiced  with  respect  to  our  motives,  may  be 
excused  ; but  which, in  the  mouth,  or  from  the 
pen  of  a surgeon,  is  libellous  of  his  profession, 
and  absurd.  An  individual  surgeon  may  be 
heartless  and  cruel ; but  who  ever  heard  or 
dreamt  of  a rule  of  practice  in  surgery,  adopted 
by  any  part  of  the  profession,  being  established 
on  any  other  ground  than  this, — that  it  afforded 
the  best  means  of  preserving  the  life  or  limb 
of  the  patient,  or  that  it  substituted  less  for 
greater  suffering,  or  in  some  other  way  secu- 
red his  real  interests  ? In  short,  the  rule  is 
always  based  upon  a true  and  enlightened 
benevolence.  It  may  be  ill-founded  in  sci- 
ence ; cruel  it  cannot  be.  The  rule  of  mili- 
tary surgery  alluded  to,  formed  by  men  of  the 
u 2 
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highest  surgical  skill,  and  established  by  the 
most  extensive  experience,  received  complete 
confirmation  when  the  civil  hospitals  of  Paris 
were  crowded  with  gun-shot  fractures  in  1830, 
and  1832. 

By  immediate  amputation,  1 must  be  under- 
stood to  mean  amputation  performed  at  any 
time  after  the  patient  rallies  from  the  first 
shock  of  the  injury,  and  before  symptoms  of 
inflammation  have  set  in.  M.  Vidal  (de  Cas- 
sis) mentions  two  cases  in  his  “ Traite  de 
Pathologie  Externe  et  de  Medecine  Opera- 
toire in  which  he  amputated  the  thigh, 
while  the  patients  were  without  movement, 
in  a state  of  insensibility.  M.  Velpeau,  who 
was  consulted  respecting  one  of  the  cases, 
gave  his  advice  against  operating  under  the 
existing  circumstances.  Both  cases,  how- 
ever, had  a rapid  recovery.  Notwithstanding, 
I think,  the  practice  is  clearly  to  be  con- 
demned. 

Immediate  amputation  is  sometimes  contra- 
indicated by  the  extreme  severity  of  the  com- 
plications of  the  fracture,  which  leaves  no  rea- 
sonable ground  to  expect  the  recovery  of  the 
patient  with,  or  without,  amputation.  M.  Du- 
puytren  relates  two  cases 1  2,  in  which  he  ab- 
stained from  operating  on  this  account.  In 
one,  the  patient,  a lad  of  17,  had  fallen  from 
a great  height  on  his  feet,  nothing  having 
broken  his  fall.  In  the  left  leg  the  heel  w'as 
dreadfully  contused,  and  the  bones  of  the 
tarsus  crushed.  The  tibia  and  fibula  were 
torn  asunder  at  their  inferior  articulation,  the 
extremity  of  the  tibia  was  crushed,  and  the 
leg  broken  in  its  upper  third.  On  the  right 
side  the  os  calcis  was  crushed,  but  this  was 
not  known  till  after  death,  and  the  leg  was 
fractured  at  about  its  middle : the  upper 
fragment  of  the  tibia  had  been  driven  through 
the  integuments;  and  its  protruded  extremity 
was  stripped  of  its  periosteum,  oblique  and 
sharp.  M.  Dupuytrcn  did  not  judge  it  right 
to  bleed  the  patient,  owing  to  his  extreme 
weakness,  till  the  day  after  the  accident.  In 
the  course  of  that  day  he  died.  M.  Dupuy- 
tren  makes  the  following  remarks  on  this 
case.  “ This  case  is  certainly  one  of  the 
most  severe  to  be  found  recorded.  How- 
ever, it  is  not  without  example  that  patients 
have  escaped  who  have  sustained  injuries  as 
great  as  these  ; if  the  lesions  described  had 
existed  on  one  side  only,  immediate  amputa- 
tion would  have  been  urgently  called  for. 
But  in  this  case,  why  did  we  not  resort  to  it  ? 
For  this  reason  ; because  the  situation  of  the 
patient  was  so  hopeless,  so  complicated,  that 
it  could  not  be  simplified  by  an  operation  ; it 
would  have  been  an  operation  completely 
thrown  away,  and,  consequently,  it  was  con- 
tra-indicated. In  vain  will  it  be  objected 
that  military  surgeons  have  frequently  ampu- 
tated both  legs  when  fractured  by  cannon- 
shot,  and  have  thus  saved  many  lives.  There 
is  no  parallelism  between  these  cases,  and 

1 Tom.  v.  p.  849. 

3 Vide  Letjons  O rales,  t.  iv.  p.  24.'),  &c. 


that  of  which  we  have  just  given  the  particu- 
lars : in  our  patient,  besides  the  severe  inju- 
ries of  the  lower  extremities,  it  is  necessary 
to  take  into  account  the  general  state  of  the 
patient  occasioned  by  the  violent  concussion 
resulting  from  the  fall  from  so  great  a height, 
and  transmitted  from  below  upwards  to  the 
organs  of  the  great  cavities,  and  especially  to 
the  brain.”  In  the  second  case,  a similar 
accident  occasioned  a wound,  laying  the  fron- 
tal bone  bare  extensively,  and  a fracture  of 
the  base  of  the  orbit ; a fracture  of  the  right 
thigh,  with  protrusion  of  the  fragments,  and 
contusion  of  the  knee  ; dislocation  of  the  left 
tibia  and  fibula  behind  the  condyles  of  the 
femur,  and  comminuted  fracture  of  the  patella 
of  the  same  side,  with  three  or  four  wounds 
penetrating  into  the  knee-joint,  which  was 
found  full  of  blood  and  air.  The  patient  was 
delirious  at  the  time  of  his  admission  into  the 
hospital.  M.  Dupuytren,  from  the  same 
motives  that  governed  his  conduct  in  abstain- 
ing from  amputation  in  the  former  case,  de- 
clined to  operate  in  this. 

The  same  great  authority  points  out  the 
atmospheric  constitution  as  sometimes  contra- 
indicating operations.  In  large  civil  hospi- 
tals, and  in  military  hospitals  encumbered 
with  the  wounded,  at  times,  hospital  gangrene, 
erysipelas,  or  phlebitis,  prevails,  as  it  were, 
epidemically.  During  the  prevalence  of  the 
atmospheric  constitution,  whatever  it  may  be, 
that,  gives  rise  to  this  state  of  things,  imme- 
diate amputation  would  almost  certainly  be 
followed  by  the  death  of  the  patient, 
and  should,  therefore,  not  be  performed. 
This  contra-indication  will  very  rarely  be 
met  with,  except  in  hospitals  crowded  with 
sick. 

In  all  cases  that  raise  the  question  of 
immediate  amputation,  we  must  take  into 
careful  consideration,  the  age,  vigour  of  con- 
stitution, &c.  of  the  patient.  In  cases  of 
extreme  severity,  when  the  patient  is  young 
and  robust,  we  may  venture  on  amputation,  in 
the  hope  that  the  vigour  of  his  vital  powers 
will  carry  him  in  safety  through  dangers  that 
would  be  inevitably  fatal  to  a patient  in 
advanced  years,  or  of  enfeebled  constitution. 
On  the  other  hand,  in  those  cases  in  which  it 
is  doubtful  whether  the  complications  of  the 
fracture  are  sufficiently  severe  to  demand 
immediate  amputation,  the  youth  and  vigour 
of  the  patient  will  encourage  us  to  run  the 
risk  of  preserving  his  limb.  In  either  of  these 
cases,  if  the  patient  is  old,  or  of  broken  con- 
stitution, our  practice  will,  on  the  contrary, 
be  influenced  exactly  in  an  opposite  direc- 
tion. 

Complicated  fractures  will,  of  course,  re- 
quire very  different  treatment  according  to 
the  nature  of  the  complication.  When  the 
fracture  is  accompanied  w ith  the  rupture  of  a 
large  artery  or  vein,  the  complication  is  one 
of  great  importance,  and  in  the  former  case, 
one  demanding  the  utmost  promptitude  and 
boldness  on  the  part  of  the  surgeon.  In  the 
case  of  a wounded  vein,  w hether  the  fracture 
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be  open,  and  the  blood  escape  from  the 
wound,  or,  the  integuments  being  intact,  infil- 
tration of  the  cellular  tissue  with  blood,  per- 
haps to  a very  great  extent,  take  place,  serious 
mischief  seldom  results.  Bleeding  from  the 
arm,  and  cold  topical  applications,  in  the  first  in- 
stance, and  afterwards  the  use  of  any  resolvent 
lotion,  will  generally  succeed  in  checking  the 
haemorrhage,  and  in  procuring  the  absorption 
of  the  iufiltrated  blood.  The  rupture  of  a large 
artery  complicating  the  fracture  is  a far  more 
serious  matter.  The  diagnosis  of  this  acci- 
dent often  presents  much  difficulty.  If  there 
is  an  external  wound,  the  colour  of  the  blood, 
whether  arterial  or  venous,  and  its  flow,  whe- 
ther intermittent  or  continuous,  may  satisfy 
us  as  to  the  nature  of  the  haemorrhage.  But 
if  the  wound  in  the  integuments  be  small,  and 
distant  from  that  of  the  vessel,  these  diagno- 
stic characters  will  fail  us.  Of  course,  the 
case  in  which  we  experience  most  difficulty  is 
that  in  which  the  skin  is  entire.  A tumour, 
not  accounted  for  by  the  existing  inflamma- 
tion, forms  suddenly  at  the  seat  of  the  frac- 
ture, perhaps  not  for  several  days  after  the 
accident.  Is  this  tumour  caused  by  venous 
effusion,  or  is  it  a diffused  primitive  false  aneu- 
rism ? If  the  latter,  we  may  expect  to  meet 
with  all  or  some  of  the  following  characters — 
absence  of  pulse  in  the  arteries  of  the  lower 
part  of  the  limb, — the  branches  of  the  wounded 
vessel ; an  obscure  sense  of  deep  pulsation  in 
the  tumour,  or,  what  is  more  frequently  ob- 
served, merely  a thrill  ; the  progressive  in- 
crease of  the  tumour,  till  it  has  acquired  a 
greater  size,  and  greater  tension,  than  are 
likely  to  attend  upon  venous  haemorrhage. 
This  case  was  formerly  classed  with  those 
demanding  immediate  amputation  ; but  this 
practice  has  been,  by  common  consent,  aban- 
doned, since  we  acquired  a knowledge  of  the 
powers  the  collateral  vessels  possess  of  main- 
taining the  circulation  in  a limb,  the  main 
artery  of  which  has  been  obliterated.  Boyer 
says  in  this  case,  “ we  must  not  hesitate  to  cut 
down  in  the  direction  of  the  wounded  artery, 
and  tie  it  above  and  below  the  wound.” 
MM.  Dupuytren  and  Delpech  have  success- 
fully practised  the  placing  a ligature  on  the 
wounded  vessel  at  some  convenient  point 
above  the  wound  in  it.  It  can  admit  of  no 
doubt  that  this  practice  must,  in  many  cases, 
be  attended  with  the  most  considerable  ad- 
vantages. Proceeding  according  to  the  ordi- 
nary method,  to  secure  the  artery  where  it  is 
wounded,  we  in  the  first  place,  if  there  is  no 
external  wound,  render  the  fracture  open, 
and  then  search  for  the  bleeding  vessel  among 
parts  so  disguised  by  the  infiltration  of  the 
cellular  tissue  with  blood,  that  it  is  difficult  or 
impossible  to  recognize  them  for  our  guid- 
ance to  the  artery.  By  admitting  the  air, 
too,  we  lose  the  chance  of  getting  rid  of  the 
effused  blood  by  absorption,  without  inflam- 
mation and  suppuration.  I need  not  contrast 
with  this  the  simplicity  and  facility  of  the 
method  of  proceeding  of  MM.  Dupuytren 
and  Delpech.  We  must  not,  however,  follow 


this  method  indiscriminately.  If  there  exist 
a large  wound,  through  which  we  can  have 
easy  access  to  the  artery  where  it  is  wounded, 
we  would,  of  course,  secure  it  there.  If, 
again,  the  quantity  of  blood  effused  is  enor- 
mous, so  that  we  cannot  expect  its  absorption, 
and  have  reason  to  fear  that  the  collateral  cir- 
culation, if  no  means  are  adopted  to  diminish 
the  tension,  will  be  so  impeded  that  the 
lower  part  of  the  limb  will  fall  into  gangrene  ; 
I would  make  a free  incision  in  the  direction 
of  the  artery,  remove  as  much  as  possible  of 
the  coagulated  blood,  and  tie  the  vessel  above 
and  below  the  rupture. 

When  a large  nerve  is  torn  across,  a cir- 
cumstance of  which  w'e  are  made  aware  by 
the  paralysis  and  loss  of  sensibility  of  the 
parts  supplied  by  it ; if  frequent  spasmodic 
startings  of  the  limbs,  severe  pain,  and  high 
inflammation,  follow  this  accident,  we  must 
have  recourse  to  bloodletting  general  and 
local,  evaporating  lotions ; or,  if  more  grateful 
to  the  feelings  of  the  patient,  large  warm 
poultices,  with  anodyne  stupes,  and  opium, 
with  or  without  calomel. 

When  the  fracture  is  comminuted,  it  has 
almost  always  been  produced  by  direct  vio- 
lence. In  some  fractures  of  the  lower  end  of 
the  radius,  and  neck  of  the  femur,  the  bone  is 
found  splintered,  though  the  fracture  was 
caused  by  counter-stroke.  In  comminuted 
fracture,  there  is  always  considerable  and 
sometimes  excessive  contusion  and  laceration 
of  the  soft  parts,  even  to  an  amount  demanding 
immediate  amputation.  In  cases  less  severe 
than  these,  we  may  confidently  anticipate 
high  inflammation  and  fever,  with  the  proba- 
ble formation  of  abscesses  at  the  seat  of  the 
fracture,  and  in  the  neighbouring  soft  parts, 
and  the  risk  of  gangrene,  partial  at  the  frac- 
ture, or  engaging  the  whole  of  the  lower 
part  of  the  limb.  Our  first  business  is  to  con- 
sider how  we  are  to  deal  with  the  splinters. 
If  there  is  a wound,  through  which  we  can 
ascertain,  with  the  finger  or  probe,  that  some 
of  the  splinters  are  quite  detached,  or  so 
nearly  so  that  we  cannot  hope  for  their 
reunion,  these,  if  not  removed,  will  act  as 
foreign  bodies,  and  provoke  and  keep  up 
tedious  and  exhausting  suppuration.  They 
must,  therefore,  be  taken  away  with  as  much 
gentleness  as  possible,  and  with  every  pre- 
caution in  withdrawing  them,  to  avoid  punc- 
turing any  large  vessel  or  nerve.  It  may  be 
necessary  to  dilate  the  wound  freely,  to  facili- 
tate the  extraction  of  the  splinters,  and  it  is 
always  better,  perhaps  even  less  painful  to  the 
patient  to  do  so,  than  to  lacerate  the  soft 
parts  in  their  forcible  removal.  The  incisions 
also  may  be  of  essential  benefit  afterwards,  by 
giving  easy  exit  to  matter.  Whatever  splin- 
ters are  found  to  have  extensive  connexion 
with  the  soft  parts  should  be  left,  merely 
taking  care,  in  the  reduction  of  the  fracture, 
to  place  them  as  nearly  as  possible  in  their 
natural  situations.  In  these,  and  all  other 
cases  in  which  the  soft  parts  are  so  injured 
that  we  have  good  reason  to  expect  the  super- 
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vention  of  severe  inflammation  and  fever,  if 
the  patient  is  not  enfeebled  by  age  or  dis- 
ease, and  has  not  lost  much  blood  by  the 
accident,  we  must  employ  antiphlogistic  treat- 
ment promptly  and  actively.  As  soon  as  he 
has  completely  recovered  from  the  shock  of 
the  accident,  we  should  take  sixteen  or  twenty 
ounces  of  blood  from  the  arm,  thus  anticipa- 
ting the  first  appearance  of  inflammatory 
symptoms.  General  bloodletting  may  require 
to  be  repeated  several  times.  In  repeating 
it  we  must  be  guided  by  the  hardness  of  the 
pulse,  and  the  severity  of  the  local  symptoms. 
Leeching  the  part  repeatedly,  according  to 
the  violence  of  the  local  symptoms,  and  satu- 
rating the  compresses  and  bandage  with  eva- 
porating lotions,  are  very  useful  auxiliaries. 
Constant  irrigation  of  the  part  with  cold 
water  answers  very  well . 

In  the  Richmond  hospital,  a method  of 
effecting  this,  which  is  very  simple  and  found 
to  be  very  efficacious,  is  frequently  practised 
in  cases  of  this  sort,  or  in  any  badly  contused 
and  lacerated  wounds.  A little  above  the 
part  is  placed  a wide-mouthed  bottle,  or  other 
convenient  vessel  full  of  water,  into  which 
are  introduced,  wet,  a number  of  thick  cotton 
cords,  more  or  fewer  according  to  the  size  of 
the  part,  and  the  degree  of  cold  and  moisture 
we  wish  to  maintain.  The  cords  must  be  long 
enough  to  extend  from  the  bottom  of  the 
vessel,  to  the  different  points  of  the  part  to 
which  it  is  desirable  to  lead  the  water.  The 
cords  are  now  stretched  from  the  vessel  to 
the  part,  one  end  of  each  reaching  to  the 
bottom  of  the  vessel  and  the  other  placed  on 
one  of  the  points  in  question.  A slow  but 
continuous  stream  is  thus  drawn  by  capillary 
attraction  from  the  vessel  to  the  part.  The 
quantity  of  water  supplied  may  be  diminished 
or  increased,  by  raising  or  depressing  the 
mouth  of  the  bottle,  and  the  water  may  be 
kept  cold  by  ice  introduced  into  it,  or  we 
may  substitute  for  it  an  evaporating  lotion. 

The  patient’s  bowels  must  be  kept  open 
with  saline  aperients,  and  he  must  be  strictly 
confined,  till  the  fever  and  inflammation  have 
subsided,  to  a low  diet.  The  disturbance 
of  the  fracture  in  the  operation  of  aperients 
is  a considerable  evil ; but  this  is  slight,  com- 
pared with  that  which  would  result,  in  the 
aggravation  of  the  general  fever  and  local 
inflammation,  from  allowing  the  bowels  to 
remain  confined.  Besides,  the  use  of  the 
bed-pan,  in  the  hands  of  a skilful  nurse,  is  an 
inconsiderable  disturbance. 

Often,  it  is  not  sufficient,  when  the  inflam- 
matory fever,  and  the  tumefaction,  pain,  and 
heat,  about  the  fracture,  subside,  merely  to 
discontinue  our  antiphlogistic  measures.  In 
many  cases  the  inflammatory  fever  of  the 
early  stage  is  replaced  by  one  of  a hectic  cha- 
racter, and  the  acute  local  inflammation  by 
a profuse  and  exhausting  discharge.  This 
change  in  the  circumstances  of  the  case  calls 
for  a complete  change  in  our  system  of  treat- 
ment. ; and  we  are  obliged  to  have  recourse 
to  bark,  wine,  and  diet  of  a highly  nutritious, 


and  easily  digestible  character.  We  must,  of 
course,  adopt  the  tonic  plan  gradually.  The 
precise  point  in  the  progress  of  the  case, 
when  the  change  of  system  becomes  ad- 
visable, cannot  be  fixed  by  description  ; but 
constant  attention  to  the  character  of  the 
symptoms  will  prevent  any  error  of  conse- 
quence, either  in  the  way  of  deferring  the 
change  too  long,  commencing  it  too  soon,  or 
urging  it  on  too  quickly. 

If  abscesses  form,  we  must  not  allow  them 
to  enlarge  or  burrow ; but,  as  soon  as  fluc- 
tuation is  distinct,  we  must  open  them  where 
the  position  of  the  limb  will  give  a depending 
opening,  and  easy  escape  for  the  matter,  and 
must  place  compresses  so  as  to  prevent  the 
lodgment  of  pus,  and  to  favour  the  approxi- 
mation of  their  walls. 

In  the  onset  of  all  these  cases  we  may  with 
certainty  anticipate  a considerable  degree  of 
tumefaction  at  the  seat  of  the  fracture ; 
and  in  consequence  we  must  be  careful  not 
to  apply  the  bandage  too  tightty  at  first, — to 
make  allowance  for  its  shrinking  on  being 
wet  with  the  cold  lotion  ; and  to  examine  it 
often  to  ascertain  that  the  swelling  does  not 
cause  it  to  constrict  the  part,  so  as  to 
endanger  its  falling  into  gangrene.  Not  un- 
frequently,  on  removing  the  bandage,  symp- 
toms will  be  discovered  having  an  alarming 
similarity  with  those  of  incipient  gangrene. 
The  part  will  be  found  extensively  ecchy- 
mosed,  yellow,  black,  and  blue,  and  phlyc- 
taenae,  filled  with  a yellow,  turbid,  or  dark- 
coloured  serum,  may  be  observed  scattered 
over  it.  If,  however,  the  vesicles  be  opened 
without  removing  the  epidermis,  the  bandage 
replaced  lightly,  and  the  treatment  already 
prescribed  persisted  in,  the  case  may  go  on 
well,  and  the  fears  of  the  practitioner  will  be 
soon  relieved. 

Occasionally,  as  in  the  worst  cases,  mor- 
tification of  the  lower  part  of  the  limb 
actually  takes  place,  in  consequence  of  the 
intensity  of  the  inflammation,  and  in  spite 
of  the  best  directed  efforts  of  art.  Sharp, 
Pott,  Boyer,  and  all  the  best  authorities 
of  former  times,  laid  it  down  as  the  rule 
for  practice  in  these  cases,  that  the  efforts  of 
the  surgeon  should  be  directed  solely  towards 
endeavouring  to  prevent  the  spread  of  the 
gangrene,  till  nature  had  established  the  line 
of  separation  between  the  mortified  and  living 
parts.  “ However,”  says  Boyer,  “it  some- 
times happens  that  this  dreadful  evil  (gan- 
grene occupying  the  whole  thickness  of  a part 
of  a limb)  is  arrested  by  the  help  of  art,  and 
by  the  powers  of  nature,  and  then  amputation 
of  the  limb  becomes  absolutely  indispensable. 
But  we  should  not  have  recourse  to  it  till  the 
gangrene  becomes  defined,  and  till  an  inflam- 
matory circle  has  formed,  which  marks  the 
line  of  demarcation  between  the  living  and 
dead  parts.  It  has  been  thought  possible  to 
arrest  the  progress  of  the  gangrene,  by  per- 
forming amputation  as  soon  as  this  terrible 
evil  begins  to  manifest  itself ; but  experience, 
a bettor  guide  than  any  reasonings,  demon- 
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strates  the  contrary,  and  we  have  seen  many 
cases  in  which  this  operation  has  been  fruit- 
less, because  of  its  having  been  done  prema- 
turely before  the  mortification  had  been 
limited.  There  is  but  one  case  in  which  we 
ought  to  perform  amputation  before  the  mor- 
tification has  been  limited  by  an  inflammatory 
circle  ; that  is,  when  the  evil  is  just  about  to 
reach  the  point  beyond  which  we  cannot  go 
farther  back  for  the  purpose  of  making  the 
section  of  the  flesh  ; under  these  circum- 
stances it  is  obvious  we  have  no  other  resource 
left  than  prompt  amputation,  although  the 
success  of  it  must  be  very  uncertain.”  I doubt 
the  propriety  of  the  operation  in  the  excepted 
case.  It  is  not  resorted  to  on  account  of  any 
assignable  chance  of  life  it  gives,  but  merely 
because  of  the  possibility  it  affords  of  escaping 
a greater  danger.  Such  an  operation  re- 
quires, I think,  a stronger  justification  than 
this. 

Notwithstanding  the  weight  of  authority  by 
which  the  above-mentioned  rule  of  practice 
is  supported,  it  is  no  longer  adhered  to.  It 
is  still,  and  ever  will  be,  thought  applicable 
to  cases  of  gangrene  which  proceed  from  an 
internal  or  constitutional  cause.  But  if  the 
gangrene  be  traumatic  ; if  it  be  caused  by  the 
crushing  of  the  limb  by  a cart-wheel,  cannon 
ball,  or  any  thing  similar  ; by  the  wound  of  a 
great  artery ; by  the  excessive  inflammation 
and  tension  of  the  injured  parts  ; or  by  any 
other  purely  local  cause,  as  the  constriction 
of  a bandage  ; in  all  such  cases,  the  rule  now 
followed  is,  to  operate  on  the  first  appearance 
of  the  mischief,  when  we  are  sure  the  place 
we  are  about  to  operate  on  is  sound,  or,  in  the 
case  excepted  by  Boyer,  even  without  this. 

When  the  mortification  proceeds  from  a con- 
stitutional cause,  as  from  hospital  gangrene,  or 
Pott’s  gangrene,  the  case  is  so  plainly,  and,  as 
regards  operation,  essentially  different  from 
one  in  which  the  mortification  proceeds  from 
a mechanical  cause,  and  is  a local  disease,  that 
I think  it  most  surprising  that  the  present 
practice  was  not  long  since  established.  For 
if  the  gangrene  be  a purely  local  disease,  as  it 
unquestionably  occasionally  is,  when  it  is  pro- 
duced by  any  of  the  just  mentioned  causes, 
and  we  remove  that  disease  by  an  operation 
performed  on  healthy  parts  ; what  is  there, 
apart  from  the  inflammatory  fever  excited  by 
a local  cause  which  the  operation  removes, 
and  the  dangers  of  the  operation  itself,  no 
matter  on  what  account  performed,  to  pre- 
vent the  rapid  recovery  of  the  patient? 

But  besides  the  two  cases  in  which  the  line  of 
practice  is  distinctly  marked  ; one,  in  which 
the  gangrene  proceeds  from  a constitutional 
cause,  and  we  are  not  to  operate  ; and  the 
other,  where  the  gangrene  arises  from  a local 
cause,  and  we  have  it  in  our  power  to  ope- 
rate on  sound  parts,  and  operation  is  clearly 
indicated  ; cases  of  a mixed  character  occur, 
with  respect  to  the  best  way  of  dealing  with 
which,  the  surgeon  will  sometimes  experience 
painful  doubt.  The  case  to  which  I allude  is 
one  in  which  gangrene  from  any  of  the  above- 


mentioned  local  causes  has  attacked  the  limb, 
the  whole  of  which  has  become  inflamed  and 
tumid,  at  the  same  time  that  the  local  mis- 
chief, by  its  reaction  on  the  system,  has  pro- 
duced fever,  and  constitutional  disturbance,  of 
such  intensity  and  of  such  a nature,  as  to  give 
to  the  inflammation  of  the  limb  a gangrenous 
tendency.  The  true  nature  of  this  case  is,  I 
think,  this  : gangrene  from  an  external  cause 
has  given  rise  to  a condition  of  constitution 
capable  of  producing  gangrene  from  an  internal 
cause  ; and  therefore  the  probability  that  the 
parts  wounded  in  the  operation  would  fall  into 
gangrene,  or  that  the  division  of  the  inflamed 
parts  would  be  followed  by  phlebitis,  will,  I 
think,  justify  the  surgeon  in  declining  to  ope- 
rate till  the  red  line  marking  the  separation 
between  the  dead  and  living  parts  has  dis- 
tinctly formed.  The  case  of  Doyle,  of  which 
a sketch  has  been  given,  was  one  of  this  kind  ; 
and  my  practice  in  that  case  was  governed  by 
the  considerations  which  I have  just  laid 
before  the  reader. 

When  the  fracture  is  very  oblique,  a compli- 
cation is  apt  to  occur,  viz.  a continual  tendency 
to  displacement,  especially  in  the  direction  of 
the  axis  of  the  bone,  which  is  sometimes  very 
troublesome,  and  difficult  to  remedy.  It  is  in 
fractures  of  the  low'er  extremity  that  this  com- 
plication chiefly  occurs,  and  much  less  fre- 
quently in  those  of  the  leg  than  of  the  femur. 
The  powerful  muscles  around  this  bone,  irri- 
tated by  the  pointed  extremities  of  the  frag- 
ments, and  meeting  with  but  little  resistance 
from  the  bone,  the  fractured  surfaces  of  which, 
because  of  their  obliquity,  readily  glide  on  one 
another, (perhaps,  also, irritable  inconsequence 
of  some  other  accident  of  the  fracture,  or  of  the 
nervous  temperament  of  the  patient,)  draw' 
up  the  lower  fragment,  two,  three,  or  more 
inches  along  the  upper,  and,  if  not  evaded  or 
counteracted,  maintain  a permanent  short- 
ening of  the  limb  to  that  extent.  Sometimes 
disarming  the  muscles,  by  semiflexing  the 
limb,  enables  us  to  restore  the  natural  length 
of  the  limb  without  difficulty.  When  we  can 
attain  our  object  by  this  expedient,  it  is 
always  to  be  preferred  to  permanent  exten- 
sion, and  counter-extension.  We  are,  how- 
ever, sometimes  under  the  necessity  of  resort, 
ing  to  these.  Some  degree  of  mechanical 
force  of  extension,  and  counter-extension, 
can  be  exercised  in  the  semiflexed  position  of 
the  limb  ; but  if  much  force  is  required  to 
effect  perfect  coaptation,  the  limb  must  be 
extended,  and  our  forces  applied  respectively 
to  the  parts  which  articulate  with  the  upper 
and  lower  fragments.  When  we  come  to 
fractures  of  the  femur,  I shall  describe  the 
most  approved  contrivances  for  effecting  per- 
manent extension,  and  counter-extension. 
The  necessity  of  obviating  the  mischief  caused 
by  the  contraction  of  the  muscles  has  been 
felt  by  surgeons  at  all  times ; but  those  of 
ancient  times  sought  to  obviate  it  by  exten- 
sion alone.  The  inadequacy  of  this,  applied 
to  the  part  that  articulates  with  the  lower 
fragment,  while  the  descent  of  the  upper  is 
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not  prevented  by  an  equivalent  counter- 
extension, has  been  long  since  universally 
recognized  ; and  now,  the  one  is  never  put  in 
practice  without  the  other.  The  following 
general  rules  for  the  application  of  the  extend- 
ing and  counter-extending  forces,  are  laid 
down  by  Boyer,  with  the  judgment  and  prac- 
tical skill  for  which  the  writings  of  that  excel- 
lent surgeon  are  remarkable.  1.  To  avoid 
compressing  the  muscles  that  pass  over  the 
place  of  the  fracture,  and  the  elongation  of 
which  is  necessary  to  restore  to  the  limb  the 
length  it  has  lost  by  the  gliding  of  the  frag- 
ments one  upon  another.  2.  To  make  the 
extending  and  counter-extending  forces  bear 
on  surfaces  as  extensive  as  possible.  3.  To 
cause  the  powers  that  keep  up  the  permanent 
extension  to  act  according  to  the  direction  of 
the  axis  of  the  broken  bone.  4.  To  apply 
the  permanent  extension,  as  much  as  possible, 
in  a slow,  gradual  manner,  and  so  that  it  shall 
be  performed  almost  insensibly.  5.  Finally, 
to  protect  the  parts  upon  which  the  forces  of 
extension  and  counter-extension  act,  and  to 
render  uniform  the  compression  exercised  by 
the  lacs,  and  other  parts  of  the  bandage,  or  of 
the  apparatus  of  which  we  make  use. 

There  are  cases  in  which  the  irritability  of 
the  muscles  that  cause  the  shortening  of  the 
limb  is  so  great,  that  in  spite  of  every  precau- 
tion to  enable  the  patient  to  bear  the  con- 
tinued extension,  we  find  ourselves  obliged, 
in  consequence  of  the  severity  of  the  pain  it 
occasions,  or  of  the  impending  excoriation  or 
ulceration  of  the  soft  parts  on  which  the 
forces  principally  act,  to  remove  the  bandages 
that  effect  the  extension,  or  at  least  to  dimi- 
nish the  force  we  employ,  so  that  it  is  no 
longer  capable  of  maintaining  the  natural 
length  of  the  limb.  In  all  such  cases,  the 
best  step  we  can  take  is,  to  place  the  limb  in 
a semitlexed  position,  and  then  to  apply  the 
force  of  extension  that  such  a position,  and 
the  irritability  of  the  parts  will  admit  of. 

When  the  fracture  is  accompanied  by 
luxation,  and  this  complication  has  taken 
place  in  a hinge-joint,  the  reduction  of  the 
dislocation  can  generally  be  accomplished 
with  little  difficulty,  and  should  be  effected 
immediately  before  the  reduction  of  the  frac- 
ture. When  the  dislocation  has  occurred  in 
one  of  the  ball  and  socket  joints,  the  case  is  of 
a much  more  serious  nature  ; because  it  is 
generally  impossible  to  reduce  the  dislocation, 
either  at  the  time  of  the  accident  or  after- 
wards, and  the  complete  displacement  of  the 
luxated  fragment  renders  it  very  difficult  to 
procure  the  consolidation  of  the  fracture 
without  deformity.  I have  remarked  already, 
that  if  this  fragment  be  sufficiently  long  to 
enable  us  to  make  use  of  any  considerable 
force,  we  should  use  every  effort  to  reduce 
the  dislocation  immediately.  If  we  fail  in  our 
attempts  to  effect  this,  or  if  we  are  deterred 
by  the  shortness  of  the  fragment  from  making 
any,  then  we  must  resort  to  them,  with  the  frac- 
ture supported  by  short  splints,  as  soon  as  the 
callus  has  acquired  sufficient  firmness  to  resist 


a force,  that  will  afford  a chance  of  effecting 
the  reduction.  In  simple  dislocations  which 
have  been  left  unreduced  for  some  weeks  after 
their  occurrence,  and  in  which  the  attempt 
at  reduction  is  so  much  more  likely  to  be 
successful  than  in  those  complicated  with  frac- 
ture, we  know  the  difficulty  or  impossibility  of 
replacing  the  dislocated  bone.  In  all  frac- 
tures in  the  neighbourhood  of  joints,  the  liga- 
ments and  other  soft  parts  around  them 
acquire  a rigidity,  during  the  confinement  of 
the  patient,  more  especially  if  the  fracture  be 
above  the  joint,  which  occasions  stiffness  of 
the  joint,  that  sometimes  remains  for  a con- 
siderable length  of  time  after  the  cure  of  the 
fracture.  This  circumstance  must  add  to  the 
difficulty  of  reducing  dislocations  complicated 
with  fracture,  which  we  fail  to  reduce  at  the 
time  of  the  accident.  The  chance  of  success, 
therefore,  in  cases  of  this  sort,  is  exceedingly 
small  ; but,  of  course,  the  attempt  should  be 
made  in  every  case,  and  with  every  precau- 
tion that  can  favour  the  attainment  of  our 
object. 

When  a portion  of  bone,  protruded  in 
an  open  fracture,  has  been  so  stripped  of 
periosteum,  and  otherwise  injured,  that  it  will 
probably  lose  its  vitality,  we  should  remove  it 
with  the  saw  before  performing  coaptation. 

When  the  patient  is  much  advanced  in  years, 
or,  from  any  cause,  emaciated  and  debilitated, 
the  surgeon  must  be  on  the  watch  to  prevent 
the  occurrence  of  sloughing,  ulceration,  or 
excoriation,  over  the  sacrum,  and  at  the  points 
where  the  extending  and  counter-extending 
bands  make  pressure.  This  accident  some- 
times endangers  the  life  of  the  patient  at  the 
very  time  that  the  consolidation  of  the  frac- 
ture is  making  satisfactory  progress  ; and  it 
is  the  more  necessary  for  the  surgeon  to  be 
watchful,  as  sloughing  may  actually  occur,  in 
consequence  of  the  insensibility  of  the  patient, 
with  little  or  no  complaint  on  his  part.  In 
all  cases  of  this  kind,  the  surgeon  should, 
therefore,  himself  examine  occasionally  the 
parts  liable  to  this  accident  ; and  if  he  finds 
the  skin  ruffled  or  red,  he  should  bathe  the 
part  with  camphorated  spirit,  protect  it  with 
soap-plaister,  and  take  immediate  steps  to 
remove  or  diminish  the  pressure  the  part  has 
to  bear,  which  is  the  cause  of  the  whole  mis- 
chief. For  this  purpose,  wre  may,  in  some 
cases,  change  the  posture  of  the  patient,  as 
from  the  back  to  the  side.  When  the  case 
does  not  admit  of  this,  we  introduce  under 
the  tender  part  a circular  cushion  with  an 
opening  in  the  middle,  which  is  made  to  cor- 
respond to  that  part,  so  that  it  no  longer 
bears  the  pressure  of  the  weight  of  the  body. 
Air-cushions  of  the  same  form  are  used  for 
this  purpose,  but  their  constant  leakage 
makes  them  inconvenient.  In  all  cases  of 
this  kind  that  admit  of  the  application  of  the 
starched  bandage,  the  use  of  it  is  attended 
with  the  greatest  benefit.  When  the  patient 
is  too  weak  to  move  about  or  sit  up,  it  enables 
us  to  change  his  posture,  in  bed,  at  pleasure  ; 
or  to  lay  him  on  the  water-bed,  a most  ingc- 
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nious  contrivance,  which  procures  such  advan- 
tages and  relief  to  the  patient,  by  the  uniform 
support  it  gives  to  the  whole  surface  on  which 
the  body  bears,  in  all  cases  in  which,  from  the 
sinking  of  the  vital  powers,  sloughs  or  ulcera- 
tions form  over  the  sacrum,  great  trochan- 
ters, or  other  points  where  bony  prominences 
approach  the  surface. 

The  time  occupied  by  the  consolidation  of 
a fracture  is  influenced  by  so  many  circum- 
stances, that  it  cannot  be  specified  with  any 
tolerable  precision.  The  younger  the  sub- 
ject, the  smaller  the  broken  bone,  the  more 
simple  the  fracture,  and  the  more  vigorous 
the  constitution  of  the  patient,  the  shorter 
will  the  time  be.  We  may  expect  in  general, 
that  in  simple  fractures  of  the  upper  extremity 
in  a healthy  adult,  the  consolidation  will  take 
place  between  the  twenty-fifth  and  forty-fifth 
days  after  the  fracture,  and  in  those  of  the 
same  character  in  the  lower  extremity,  be- 
tween the  fortieth,  and  sixtieth,  or  seventieth 
days.  In  every  case,  however,  it  is  necessary, 
before  removing  the  apparatus,  to  ascertain  by 
actual  examination, that  the  callus  has  acquired 
sufficient  solidity  to  justify  this  measure.  Let 
the  limb  be  grasped  above  and  below'  the  seat 
of  the  fracture,  and  let  a moderate  force  be 
used,  as  if  with  the  intention  of  bending  or 
rupturing  the  callus.  If  it  does  not  yield 
sensibly  we  may  regard  the  consolidation  as 
sufficiently  perfect  to  admit  of  laying  aside 
the  splints,  &c.,  and  substituting  a simple 
roller,  for  the  purpose  of  preventing  oedema 
of  the  limb.  If  the  fracture  is  near  a joint, 
more  particularly  when  this  is  below  the  frac- 
ture, the  surgeon  should  begin  to  give  it 
passive  motion,  as  soon  as  the  callus  is  solid 
enough  to  enable  him  to  do  so  with  safety, 
for  the  purpose  of  preventing,  or  rather  di- 
minishing, the  rigidity  of  the  joint  consequent 
on  the  fracture.  For  two  or  three  weeks 
after  the  removal  of  the  splints  no  consider- 
able effort  may  be  made  with  the  limb.  If  the 
fracture  has  been  in  the  lower  extremity,  the 
patient  should  remain  in  bed  for  that  length 
of  time,  after  the  removal  of  the  apparatus, 
and  on  first  beginning  to  move  about,  should 
use  crutches,  not  allowing  the  w'eight  of  the 
body  to  bear  on  the  limb,  and  taking  exercise 
on  a level  surface,  neither  so  smooth  as  to  be 
slippery,  nor  so  unequal  that  he  will  run  con- 
tinual risk  of  tripping.  He  may  gradually 
increase  the  weignt  he  allows  to  bear  on  the 
injured  limb.  A sort  of  instinct,  which  he 
should  pay  respect  to,  will  inform  him  if  he  is 
going  too  far. 

Treatment  of  Fractures  which  have  become 
consolidated  with  considerable  deformity. — We 
sometimes  meet  with  cases  in  which  fractures 
have,  by  some  accident  or  neglect,  become 
consolidated  with  such  deformity  as  seriously 
to  impair  the  functions  of  the  limb.  Our 
treatment  of  such  cases  will  depend  on  the 
length  of  time  that  has  elapsed  since  the 
occurrence  of  the  fracture.  M.  Dupuytren 
established,  and  acted  with  success  on  the 
rule,  that  within  the  first  sixty  days  after  the 


fracture,  the  attempt  should  be  made  to  re- 
move the  deformity  by  mechanical  force, 
with  splints,  compresses,  and  bandages,  so 
applied  as  gradually  to  restore  the  displaced 
fragment  to  its  natural  relation  with  the  other. 
This  rule  is  founded  upon  his  observations 
respecting  the  formation  of  callus. 

It  will  be  recollected  that  I have  stated 
above,  that  if  we  saw  through  the  callus  at  the 
end  of  the  third  period  of  its  formation,  which 
extends  to  the  fiftieth  or  sixtieth  day,  we  find 
the  fragments  still  moveable  on  one  another; 
because  the  definitive  callus  is  not  yet  formed, 
or,  as  I would  rather  express  it,  because  a real 
bony  union  has  not  yet  taken  place  between 
the  old  bone  and  the  callus.  We  are  taught 
by  this  valuable  fact,  that  we  may  hope,  up  to 
this  time,  to  correct  any  deformity  that  may 
have  been  permitted  to  take  place,  by  mecha- 
nical force  gradually  and  judiciously  applied. 
M.  Dupuytren  relates  several  cases  in  which 
this  was  done  with  complete  success,  in  his 
paper  on  the  formation  of  callus,  in  the  fourth 
volume  of  his  Lepons  Orales  de  Clinique  Chi- 
rurgicale.  In  one  of  these  cases  his  treat- 
ment dated  from  the  fifty-ninth  day  after  the 
fracture.  As  it  may  be  necessary  to  employ 
a considerable  degree  of  force, — much  greater 
than  wre  use  in  the  ordinary  treatment  of 
fractures, — we  must  carefully  attend  to  the 
condition  of  the  limb.  If  the  apparatus  is 
found  to  occasion  severe  pain,  or  diminution 
of  the  heat  and  sensibility  of  the  low'er  part 
of  the  limb,  the  bandage  is  too  tightly  applied, 
and  should  be  relaxed  wdthout  delay.  Before 
first  applying  the  apparatus,  and  on  every 
occasion  of  renewing  the  application  of  it, 
till  the  deformity  is  remedied,  the  surgeon 
should  exercise  considerable  force  with  his 
own  hands,  tending  to  effect  the  reduction. 
Three  or  four  days  after  the  first  application, 
if  we  are  not  obliged,  by  some  of  the  just- 
mentioned  accidents,  to  remove  the  apparatus 
sooner,  it  must  be  taken  off,  that  the  surgeon 
may  ascertain  the  condition  of  the  limb,  and 
the  progress  of  the  cure.  The  re-application 
may  be  made  with  greater  or  less  force  than 
before,  according  to  the  effect  already  pro- 
duced. Until  the  deformity  is  entirely  cor- 
rected, the  removal  and  renewal  of  the  appli- 
cation of  the  apparatus  should  be  repeated 
every  three  or  four  days.  When  the  appli- 
cation of  the  bandage,  with  such  force  as  to 
tend  continually  to  correct  the  deformity,  is 
badly  borne,  we  may  (especially  when  the 
deformity  is  a shortening,  which  it  would 
require  very  forcible  permanent  extension  to 
combat  in  this  manner)  be  satisfied  w'ith  re- 
applying the  bandage  so  that  it  shall  merely 
maintain  what  the  surgeon  has  himself  gained 
on  each  removal  of  the  apparatus.  When  all 
deformity  has  been  remedied,  the  treatment 
differs  in  nothing  from  the  ordinary  treatment 
of  fractures.  It  has  been  often  observed,  that 
when  an  imperfectly  consolidated  fracture  has 
been  by  any  accident  reproduced,  the  second 
cure  occupies  much  less  time  than  the  first  ; 
and  it  has  been  thence  concluded,  that  in  the 
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cases  under  consideration  the  treatment  need 
not  be  continued  long.  M.  Dupuytren,  how- 
ever, recommends  that,  especially  in  cases  in 
which  the  deformity  had  been  considerable, 
the  treatment  should  be  continued  at  least  as 
long  as  in  a case  of  recent  fracture. 

If  more  than  sixty  or  seventy  days  from 
the  time  of  the  fracture  have  elapsed  before 
the  correction  of  the  deformity  is  undertaken, 
in  the  great  majority  of  cases,  the  formation 
of  the  definitive  callus  will  be  advanced,  and 
we  need  not  hope  to  remedy  the  deformity 
without  the  forcible  rupturing  of  the  callus  ; 
and  in  some  few  cases,  in  which  the  deformity 
is  very  great,  and  the  usefulness  of  the  mem- 
ber is  greatly  impaired,  such  a proceeding 
may  be  justified. 

It  cannot  be  materially  dangerous  or  mis- 
chievous to  employ  as  much  force  with  the 
hands,  or  simple  mechanical  means,  as  may 
sever  the  fragments  anew,  provided  all  con- 
siderable contusion  and  needless  laceration 
be  obviated,  as  well  as  the  danger  of  produc- 
ing fracture  elsewhere  than  at  the  place  re- 
quired ; and  in  some,  at  least,  of  the  cases  of 
seriously  deformed  union,  it  W'ould  seem  but 
an  inconsiderable  danger  to  cut  down  to  the 
new-  bone,  and  with  the  knife,  bone  scissors, 
chisel,  or  saw,  or  with  several  of  these,  to 
effect  a simple  separation  of  the  misarranged 
fragments,  without  any  more  than  superficial 
injury  to  the  soft  parts  around. 

With  regard  to  the  method  of  producing 
the  fracture  of  solid  callus,  it  must  be  diffi- 
cult, if  not  impossible,  to  give  positive  general 
rules.  The  kind  of  force  and  direction  to  be 
given  to  it  will  vary  according  to  the  circum- 
stances of  individual  cases.  Extension  is  likely 
to  be  but  rarely,  if  ever,  serviceable,  until 
disunion  has  been  accomplished,  or  at  least 
commenced.  In  cases  of  angular  deformity, 
the  part  to  be  pressed  on,  with  the  greatest 
probability  of  easy  success,  will  be  sometimes 
the  salient,  and  sometimes  the  receding  or 
hollow  part  of  the  reunion. 

To  consider  the  particular  part  of  the  bone 
broken,  with  a well  established  knowledge  of 
the  deformities  to  which  each  part,  when 
broken,  is  liable  (not  forgetting  the  nature  of 
the  primary  injury),  may  greatly  assist  the 
judgment  in  determining  the  direction  which 
should  be  given  to  the  efforts  for  renewing 
fracture. 

When  the  reunion  is  extensive,  as  when 
with  much  overlapping  the  fragments  are 
broadly  apposed  and  massively  united,  the 
utility  of  making  trial  of  simple  violence  is 
very  doubtful ; yet  we  should  remember  that 
a certain  proportion  of  cases  occur  which  are 
apparently  like  these,  while,  in  fact,  they  arc 
but  scantily  or  partially  united  by  bone,  and 
that  a careful  attempt  by  force  in  one  direc- 
tion may  fail,  when  in  another  direction  it 
might  succeed. 

We  have  shown  that  the  periosteum  is  at 
one  time  a cause  of  abundant  ossification,  and 
at  another  of  deficient,  or  unequal  repara- 
tion. The  recollections  of  these  facts  may 


justify  the  tentative  adoption  of  violence  be- 
fore having  recousre  to  other  measures.  Pro- 
bably, too,  it  will  often  be  w'ell  to  make  vio- 
lence secondary  to  the  partial  division  of  the 
callus,  as  by  the  saw.  The  simple  repetition 
of  the  ill  united  fracture  is  the  first  thing  to 
be  desired. 

Surgeons  in  ancient  times  recommended, 
and  sometimes  adopted  a rude  method  of 
putting  this  in  practice,  which  is  now  used 
very  rarely  except  by  bone-setters.  M.  ASs- 
terlen  has  invented  a machine  by  which  the 
rupture  of  the  callus  may  be  effected  with 
much  less  violence,  and  therefore  with  much 
less  risk  to  the  patient.  It  consists  of  a strong 
wooden  bar,  from  the  extremities  of  which 
two  metal  stems  pass  down,  each  of  which 
terminates  in  a pad  concave  below,  and  to 
which  is  attached,  by  straps,  another  pad  con- 
cave on  its  upper  surface.  These  pads,  and 
along  with  them  the  whole  instrument,  are 
firmly  fastened  on  the  limb  by  tightly  buck- 
ling the  straps,  in  such  manner  that  the  scat 
of  the  fracture  occupies  the  middle  point  be- 
tween the  two  metal  stems.  From  the  part 
of  the  bar  midway  between  the  two  stems, 
another  metal  stem,  terminated  by  a pad, 
passes  down,  which,  when  the  instrument  is 
applied  as  directed,  will  correspond  exactly 
to  the  callus.  With  the  middle  stem  is  con- 
nected a winch,  by  which,  in  the  operation, 
the  pad  is  brought  suddenly  and  forcibly  to 
bear  upon  the  callus,  so  as  to  rupture  it. 
M.  iEsterlen  adduces  many  cases  in  proof  of 
the  safety  with  which  the  fracture  may  be 
reproduced  by  means  of  his  invention  ; which 
certainly  admits  of  the  application  of  a greater 
force,  and  one  that  can  be  much  more  nicely 
regulated,  than  the  rude  methods  of  the  old 
surgeons  ; who  broke  the  callus  by  mere  force 
of  hand  across  the  knee,  or  in  some  similar 
way.  It  is  obvious  that  this  method  is  adapted 
to  those  cases  chiefly  in  which  the  deformity 
is  angular,  or  rather  to  cases  in  which  we 
may,  in  some  degree,  anticipate  the  line  which 
the  secondary  fracture  will  assume,  and  in 
which  the  rupture  of  the  callus  will  enable 
us  to  restore  the  proper  form  of  the  limb 
with  little  extension.  If  the  principal  defor- 
mity arise  from  shortening  of  the  limb,  the 
fragments  being  united  side  by  side,  the 
new  fracture  will  either  merely  separate  the 
fragments,  by  passing  down  the  callus  alone, 
divide  the  shaft  singly  adjacent  to  the  re- 
union, or  it  will  rupture,  at  the  same  time, 
each  fragment  and  the  intervening  callus  by 
a transverse  fracture.  In  the  former  case, 
supposing  the  possibility  of  overcoming  the 
resistance  of  the  muscles  long  habituated  to 
their  contracted  condition,  and  that  we  suc- 
ceed in  placing  the  extremities  of  the  frag- 
ments in  apposition,  wre  may  fear  the  forma- 
mation  of  a false  joint ; because,  as  is  shown 
in  the  sections  of  the  femora,  in  figs.  28C, 
287,  the  extremity  of  each  fragment  is  covered 
by  a layer  of  compact  tissue,  and  completely 
cicatrized.  With  due  care  to  secure  close 
contact  of  the  ends,  however,  we  need  have 
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no  doubt  of  the  ultimate  consolidation.  In 
the  last  case,  supposing,  as  before,  the  possi- 
bility of  restoring  the  natural  length  of  the 
limb,  the  fragments  will  be  separated  by  a 
considerable  interval,  in  which  it  is  most  im- 
probable that  any  uniting  medium,  except  a 
ligamentary  one,  will  be  deposited.  The 
division  of  the  callus  with  the  saw,  for  the 
purpose  of  remedying  fractures  united  with 
deformity,  has  also  been  proposed  and  prac- 
tised. In  any  case  imperatively  calling  for  an 
attempt  of  some  kind  to  remove  the  deformity, 
I should  much  prefer  M.  A3sterlen’s  method 
to  this,  by  which  an  injury  of  the  nature  of  a 
compound  fracture  is  inflicted.  But  in  all 
cases  of  this  sort,  the  surgeon  should  be  reluc- 
tant to  perform  any  operation  that  subjects 
the  patient  to  considerable  risk  for  the  re- 
moval of  a mere  inconvenience. 

There  are  cases,  however,  in  which  the  saw 
is  the  only  means  of  effecting  the  resection 
with  sufficient  precision,  and  this  would 
scarcely  appear  to  be  a very  dangerous  ope- 
ration. If  the  limb  be  wasted,  the  incisions 
are  both  more  readily  and  more  safely  per- 
formed j and  it  is  probable  that  after  the  re- 
straint and  suffering  to  which  the  first  repara- 
tion has  in  a manner  recently  accustomed  the 
sufferer,  he  will  be  able  to  undergo  the  effects 
of  resection  with  but  slight  inconvenience. 
It  does  not  by  any  means  seem  necessary  to 
perform  the  complete  division  of  the  bone 
by  the  saw,  but  rather  only  to  secure  the 
direction  of  the  fracture,  which  may  be  com- 
pleted by  a wedge,  or  chisel  and  mallet  ; 
and  these  will  leave  a more  generally  healthy 
surface  for  repair,  and  but  moderate  irregu- 
larities, which  are  rather  favourable  to  ossi- 
fication under  circumstances  of  artificial  ex- 
tension. 

The  following  case1  will  illustrate  much  that 
is  useful  concerning  the  subject  in  hand.  The 
patient,  Captain  Charlton,  aged  about  thirty- 
five  years,  relates  the  particulars  of  the  pri- 
mary fracture  : 

“ I was  wounded  on  the  17th  of  August, 
1835,  by  a musket-ball,  which  fractured  the 
tibia  of  the  right  leg,  whilst  employed  in 
capturing  a stockade  in  the  province  of  Assam 
in  the  East  Indies.  There  being  no  medical 
attendant  with  the  detachment  I commanded, 
I proceeded,  by  water,  to  Bishnauth,  the 
head-quarters  of  my  regiment,  upwards  of 
two  hundred  miles  from  the  scene  of  action. 
On  my  arrival  there,  the  seventh  day  after 
the  accident  had  occurred,  the  wound  was 
dressed,  and  the  limb  shortly  after  put  into  a 
fracture-box.  On  the  4th  of  November,  in 
consequence  of  the  regiment  being  ordered 
on  active  service,  1 was  left  under  a native 
Mahomedan  doctor  for  about  five  weeks ; 
after  which  time,  the  surgeon  of  the  regiment 
again  took  charge  of  me,  until  the  1st  of 
January,  1836  ; on  which  day  I embarked  on 
board  a boat  for  Calcutta,  at  his  recommen- 

1 See  a case  of  division  of  the  tibia  for  the  cure  of 
deformity,  occasioned  by  a gun-shot  wound,  by  C.  A. 
Key,  in  the  8th  No.  of  the  Guy's  Hospital  Reports. 


Fig.  303. 


The  first  drawing  represents  the  appearance  of  the  leg 
before  the  operation  was  performed.  The  crooked 
state  of  the  tibia  at  the  seat  of  fracture , and  its  obli- 
quity at  the  head , where  the  femur  rested  on  it , are 
shown.  The  change  of  position  which  the  fibula  had 
undergone  is  also  seen,  as  it  was  before  the  tibia  was 
divided. 

The  second  drawing  shows  the  state  of  the  limb  during 
the  progress  of  union.  The  long  splints  being  made 
to  embrace  the  heel  firmly  by  a tourniquet , a powerfid 
lever  is  made  to  act  on  the  whole  limb,  by  means  of  a 
second  tourniquet  applied  to  the  upper  end  of  the 
splint.  By  tightening  occasionally  the  upper  tourni- 
quet, the  lower  part  of  the  leg  was  kept  in  a line  with 
the  upper  part. 

dation,  for  further  advice.  My  general  health 
suffered  very  much  on  my  way  to  the  Pre- 
sidency, during  which  time  I was  without 
medical  assistance  altogether  : and  on  my  ar- 
rival there,  on  the  8th  of  February,  I was  so 
unwell,  that  amputation  of  the  limb  was  re- 
commended as  the  only  means  of  saving  my 
life.  I declined  submitting  to  the  operation  ; 
and  on  the  12th  of  March  embarked  on  board 
a ship  for  the  Cape  of  Good  Hope  ; from 
whence  I returned  to  Calcutta  the  latter  end 
of  January  1838;  and  in  March  following 
embarked  for  England.” 

“ When  he  arrived  in  England,  he  walked 
with  difficulty,  supporting  himself  with  two 
sticks, and  carrying  the  broken  limb  at  a con- 
siderable distance  from  the  other,  in  order  to 
bring  the  leg  into  a more  perpendicular  line 
of  bearing.  The  deformity  of  the  limb  was 
great,  to  the  full  extent  represented  in  the 
drawing.  It  appeared,  from  the  history  of 
the  accident  and  subsequent  treatment,  that  a 
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considerable  portion  of  bone  having  been  lost 
on  the  inner  side  of  the  tibia,  the  broken  ends 
had  united  at  an  angle,  in  the  same  manner, 
and  from  the  same  cause  as  an  ulcerated  spine 
acquires  an  irregular  form  from  loss  of  sub- 
stance on  the  anterior  part  of  the  vertebrae. 
The  upper  part  of  the  tibia  had  not  only 
formed  an  angle  at  its  point  of  union  with  the 
lower  portion  of  the  bone,  but  also  deviated 
from  its  natural  line  in  relation  to  the  femur. 
Its  head,  with  the  articulatory  surface,  had 
been  somewhat  forced  outwards,  so  that  an 
appearance  of  obliquity  was  given  to  it  when 
viewed  from  before.  In  addition  to  the  great 
deformity  of  the  tibia,  the  fibula  had  under- 
gone a displacement  at  its  upper  extremity. 
Its  head  had  been  forced  away  from  its  arti- 
culation with  the  tibia,  and  formed  an  unna- 
tural prominence,  above  the  usual  position,  in 
reference  to  the  tibia.  The  bearing  of  this 
bone  was  also  altered,  as  appears  in  the  draw- 
ing. Not  having  been  broken  at  the  time  of 
the  accident,  it  could  not  yield  and  form  an 
angle,  as  the  tibia  had  at  the  seat  of  fracture  ; 
but  maintaining  its  natural  straight  line,  it 
had  been  compelled  to  alter  its  line  of  bear- 
ing, in  compliance  with  the  angular  form  of 
the  larger  bone.  The  fibula,  therefore,  pre- 
served a line  parallel  to  the  lower  portion  of 
the  tibia.  Its  lower  end,  being  forcibly  acted 
on  by  the  inward  inclination  of  the  foot  and 
lower  part  of  the  tibia,  had  carried  the  upper 
part  outward,  and  had  caused  a dislocation  of 
its  head,  which  had  undergone  some  change 
of  form,  and  possessed  a degree  of  motion  not 
natural  to  it  in  its  ordinary  position.  The 
shortening  of  the  whole  limb  occasioned  by 
this  alteration  in  form  was  such  as  to  cause 
Captain  Charlton  to  walk  on  his  toes  ; the 
heel  being  raised  an  inch  and  a half,  when  he 
stood  upright.  The  soft  parts  had  a healthy 
aspect ; and  the  cicatrix  over  the  bone  had 
not  contracted  a firmer  union  to  the  perios- 
teum than  is  usual  with  w'ounds  situated  di- 
rectly over  bone. 

“ The  limb  was  useless  to  him,  arid  obliged 
him  to  carry  it  at  some  distance  from  its  fel- 
low in  the  act  of  progression. 

“ Sir  Astley  Cooper  was  called  upon  to  give 
Captain  Charlton  the  benefit  of  his  experience. 
On  Wednesday,  the  10th  of  October,  he 
made,  with  myself,  a careful  examination  of 
the  limb  ; and  after  hearing  the  history  of  the 
accident,  and  its  consequences,  he  decided 
that  the  limb  might  be  restored  to  a useful 
state,  and  that  the  deformity  might  be  reme- 
died. He  suggested,  as  the  only  means  of 
restoration,  that  the  bones  of  the  leg  should 
be  divided — doubting  whether  the  division  of 
the  tibia  alone  would  be  sufficient  to  set  the 
fibula  at  liberty — but  that  the  tibia  should 
first  be  divided  ; and,  if  necessary,  the  opera- 
tion should  be  performed  on  the  fibula.  As 
the  muscles  were  not  apparently  in  fault,  this 
course  promised  our  patient  relief ; they 
seemed  to  have  acted  only  from  the  tibia 
having  lost  its  support  on  its  inner  side,  and 
consequently  to  have  drawn  the  foot  and  the 


lower  half  of  the  leg  inwards.  Their  fibres 
did  not  appear  to  have  undergone  any  per- 
manent shortening.  The  proposition  was  at 
once  embraced  by  the  patient,  and  carried 
into  effect. 

“ The  tibia  was  laid  bare  on  its  anterior  sur- 
face by  a longitudinal  incision,  nearly  four 
inches  long,  which  traversed  the  line  of  the 
old  wound,  and  allowed  the  integuments  to 
be  detached  on  each  side  ; so  that  the  ante- 
rior spine  and  the  attachment  of  the  soleus 
were  exposed,  just  above  the  site  of  the  old 
fracture.  A strong  steel  grooved  director, 
slightly  curved,  such  as  I use  in  operating  for 
hernia,  but  narrows  was  then  passed  along  the 
outer  surface  of  the  tibia,  detaching  the  tibi- 
alis anticus,  until  it  reached  the  unyielding 
interosseous  ligament.  By  a little  firmer 
pressure,  the  director  pierced  it  close  to  the 
bone.  With  another  similar  director,  and  by 
the  same  process,  the  inner  and  back  surface 
of  the  tibia  was  so  far  detached  from  its  mus- 
cles, that  the  ends  of  the  two  directors  met 
behind  the  bone. 

“ A curved  needle,  on  which  was  hooked  a 
chain-saw,  was  then  passed  along  the  groove 
of  the  outer  director,  and  from  thence  to  the 
groove  of  the  inner ; and  its  point  being 
brought  to  view  by  a pair  of  dressing-forceps, 
the  saw  was  adjusted  so  as  to  cut  the  bone 
from  behind.  When  the  tibia  was  about  half 
sawn  through,  the  saw' — as  chain-saws  too 
often  do,  even  when  lightly  used — locked, 
and  became  useless  : the  section  of  the  bone 
was  therefore  completed  from  before  by  a 
small  common  saw. 

“As  soon  as  the  tibia  was  divided,  Sir  Astley 
Cooper,  taking  the  foot  in  his  hand,  found  the 
lower  part  of  the  leg  quite  free  to  move  in 
any  direction,  and  that  it  was  unnecessary  to 
divide  the  fibula.  As  soon  as  the  tibia  was 
brought  into  a straight  line,  the  head  of  the 
fibula  wras  restored  in  some  measure  to  its 
natural  position,  and  ceased  to  project  in  the 
unseemly  manner  it  had  done  before  the  ope- 
ration. The  part  where  the  tibia  was  divided 
gaped  as  soon  as  the  bones  w'ere  straightened ; 
and  the  point  of  contact  between  the  sawn 
ends  of  the  tibia  was  but  a small  portion  of 
its  outer  circumference.  The  muscles  had, 
from  length  of  time,  acquired  so  fixed  a state, 
that  some  force  was  required  to  overcome 
their  resistance  : for  as  soon  as  the  hand  was 
removed  from  the  foot,  they  immediately  car- 
ried it  inwards,  to  its  former  position. 

“ The  limb  was  allowed  to  rest  on  pillows, 
without  much  restraint  ; it  being  thought  ad- 
visable to  allow  the  wound  to  pass  into  a 
healthy  state  of  granulation,  before  any  at- 
tempt was  made  to  confine  the  bones  with 
splints.  At  the  end  of  about  ten  days  the 
wound  had  quietly  gone  through  its  several 
stages,  and  had  healed,  with  the  exception  of 
about  an  inch  in  the  centre  : this  part  con- 
tinued more  or  less  open  for  some  weeks,  dis- 
charging a healthy  pus,  and  giving  exit  to  a 
few  minute  portions  of  exfoliating  bone.  The 
inflammation  that  succeeded  the  operation 
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was  less  than  might  have  been  expected  ; and 
the  constitutional  disturbance  was  inconsider- 
able, owing  probably  to  the  natural  tempera- 
ment of  the  patient,  and  his  long  previous 
preparation.  The  suppuration  seemed  to  be 
confined  to  the  periosteum  and  ends  of  the 
bone  ; the  surrounding  soft  parts  remaining 
almost  free  from  pain  and  tumefaction. 

“ The  object  to  which  it  was  necessary  to 
pay  close  attention,  during  the  progress  of 
cicatrization,  was  to  counteract  the  resistance 
of  the  muscles,  and  to  prevent  contraction  at 
the  cicatrix  when  union  had  taken  place. 

“ The  limb,  throughout  the  whole  treatment, 
was  kept  upon  the  heel,  with  the  knee  straight. 
At  first,  two  long  lateral  splints,  well  padded, 
were  applied,  so  as  to  embrace  the  foot  on 
each  side  : to  these  were  added  afterwards  an 
under  splint,  to  give  more  effective  support 
and  steadiness  to  the  limb.  The  constant  ten- 
dency to  displacement  was  not  effectually  pre- 
vented by  common  tapes  and  bandages  : as 
these  became  slack,  the  leg  assumed  its  for- 
mer distorted  position  ; and  thus  motion  was 
given  to  the  broken  ends  of  the  bone,  in  ad- 
justing the  line  of  the  limb.  To  avoid  this, 
which  was  not  practicable  by  means  of  straps 
or  bandages,  a tourniquet  was  applied  at  either 
end  of  the  splint,  as  shown  in  the  sketch.  The 
length  of  lever  enabled  the  upper  tourniquet 
to  act  with  great  power  on  the  foot,  and  to 
keep  it  in  a straight  line  with  the  thigh.  The 
lower  one  was  kept  firmly  screwed  to  the  heel 
of  the  two  splints  ; thus  keeping  the  foot 
firmly  secured,  and  giving  steadiness  to  the 
action  of  the  upper  tourniquet.  This  plan  of 
keeping  the  tapes  of  the  tourniquets  tight 
prevented  motion  or  displacement  in  the  ends 
of  the  bones.  It  was  at  one  time  attempted 
to  substitute  the  white-of-egg  bandage  in 
place  of  the  splints  ; but  the  attempt  was  un- 
satisfactory, as  displacement  of  the  limb  gra- 
dually took  place  ; and  we  were  compelled 
again  to  have  recourse  to  the  method  which 
had  answered  our  purpose  so  well,  with  the 
addition  of  a long  outside  pad  on  the  fibula. 

“ The  process  of  union  and  of  consolidation 
was  necessarily  tedious,  from  the  limited 
points  of  contact  between  the  sawn  ends  of 
the  bone  and  the  space  which  had  to  be  filled 
up  on  its  inner  part.  It  was  not  till  the  be- 
ginning of  January  that  union  could  be  said 
to  have  taken  place  ; as  before  that  time  the 
limb  would  slightly  yield,  wrhen  released  from 
the  splints.  On  the  18th  of  January,  the 
wound  having  been  some  time  closed,  and  the 
bone  seeming  to  be  firmly  united,  Sir  Astley 
Cooper,  who  had  unremittingly  watched  the 
progress  of  the  case,  made  a careful  exami- 
nation of  the  leg,  and  pronounced  it  to  be 
united  and  firm.  The  fibula,  though  deviating 
but  little  from  its  usual  appearance,  had  not 
become  quite  firm  in  its  new  position  ; the 
ligaments  remaining  weak,  and  unable  to  sus- 
tain it  without  allowing  some  slight  lateral 
motion.  It  was  deemed  advisable,  while  the 
external  callus  was  forming  and  acquiring 


firmness, to  continue  the  splints  with  common 
bandages  and  fillets.  This  precaution  was 
also  rendered  necessary,  by  the  possibility  of 
the  newly-formed  cartilage  contracting  before 
bone  had  been  deposited  in  sufficient  quantity 
to  give  it  solidity.  The  length  of  the  limb 
appeared  little  less  than  its  fellow,  when  they 
were  laid  parallel  to  one  another. 

“ Captain  Charlton  left  town,  under  the  care 
of  Mr.  Atkins,  on  the  24th  of  January. 

“ On  the  10th  of  March,  Mr.  Atkins  informed 
me,  by  letter,  that  the  long  splints  had  been 
discontinued,  and  that  the  leg  maintained  as 
good  a position  as  when  he  left  towrn.  Se- 
veral small  portions  of  bone  had  come  aw'ay, 
which  had  retarded  the  cicatrization  of  the 
w’ound.  In  other  respects,  he  was  proceeding 

I am  enabled  to  state  that  Captain  Charl- 
ton lost  all  symptoms  of  necrosis,  and  walked 
very  w ell,  w ith  the  use  of  a slight  iron  along 
the  outer  side  of  the  leg,  which  was  deemed 
necessary  for  near  a twelvemonth  as  a pre- 
cautionary measure,  and  a means  of  strength- 
ening the  limb  and  retaining  the  fibula  in  situ. 
Captain  C.  has  since  set  out  to  join  his  regi- 
ment in  India. 

OP  FRACTURES  WHICH  REMAIN  WITHOUT  BONY 

UNION  AT  THE  ORDINARY  PERIOD  OF  CON- 
SOLIDATION. 

The  terms  pseudarthrosis,  false  joint,  or 
non-union,  serve  to  express  in  a general  way 
the  absence  of  ossific  union  ; but  w'e  shall  find 
that  the  cases  require,  for  the  sake  of  neces- 
sary distinctions,  to  be  divided  into  varieties. 
The  accompanying  table  of  recorded  cases 
of  non-union  after  fracture  exhibits  the  chief 
facts  of  each  case,  together  with  the  source 
whence  each  is  derived.  Dr.  Norris  states, 
that  “ no  reference  is  given  which  I have  not 
myself  examined  ; and  the  collection,  so  far 
as  the  American,  English,  and  French  Jour- 
nals and  surgical  works  are  concerned,  will 
be  found  tolerably  complete.  A number  of 
cases  might,  I doubt  not,  be  added  from  the 
German.” 

Dr.  Norris  1 has  furnished  rough,  but  suffi- 
cient, data  for  concluding,  that  scarcely  one 
instance  of  non-union  occurs  in  every  six  or 
seven  hundred  cases  of  fracture  ; and,  indeed, 
it  will  rarely  happen  at  the  time  when  we 
have  reason  to  expect,  from  the  usual  course 
of  such  cases,  a fracture  has  become  united, 
that  on  examination,  we  shall  find  the  parts 
still  quite  moveable  with  respect  to  one 
another. 

1 An  elaborate  and  systematic  essay  on  the  non- 
union of  fractures,  lately  published  by  Dr.  J.  W. 
Norris,  of  Philadelphia,  renders  it  both  easy  and  ne- 
cessary to  extend  our  remarks  on  this  subject.  The 
essay  is  highly  satisfactory  in  almost  every  respect, 
and  we  purpose  freely  to  avail  ourselves  of  its  pages. — 
See  American  Journal  of  the  Medical  Sciences,  Jan.  7, 
1842.  We  are  indebted  to  Mr.  T.  Wilkinson  King, 
for  the  extension,  and  illustrations  of  this  subject. 
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If  it  be  necessary,  I would  entreat  the 
reader  to  pursue  the  study  of  non-union, 
as  an  essential  illustration,  and  corroboration, 
of  all  the  main  doctrines  concerning  the 
course  and  treatment  of  fracture.  I am 
the  more  anxious  to  urge  these  views  upon  his 
attention,  in  order  that  he  may  be  the  more 
forcibly  convinced  of  the  truth  of  the  pre- 
vious statements  relating  to  the  repair  of  bone. 

The  varieties  of  non-union  may  be  said  to 
be  four. 

1.  In  the  first  place  the  fragments  may  be 
united  by  a soft  callus,  which  does  not  very 
evidently  differ  from  the  usual  formation, 
excepting  that  the  new  ossification  on  the 
surface  of  either  end  of  the  fracture  is  absent, 
or  in  part  deficient.  This  state  often  appears 
to  be  merely  one  of  tardy  ossification,  since  it 
yields  to  a careful  perseverance  in  common 
measures. 

Fig.  304. 

The  cases  formerly  de- 
scribed in  which  motion 
rather  excites  abundant 
ossification  and  yet  retards 
union,  must  be  so  readily 
cured  by  rest,  as  to  be  in- 
admissible as  instances  of 
false  joint,  except  for  this 
— that  circumstances  may 
lead  to  the  arrest  of  all 
inflammation,  when  atro- 
phy may  commence  be- 
fore union  is  secured,  and 
the  case  i3  then  to  be  re- 
ferred to  the  third  class, 
or  perhaps  to  the  fourth, 
of  which  wre  are  about  to 
speak. 

2.  In  the  second  and 
most  common  class  of 

A thin  section  of  the  humerus  illustrating  circumstances 
of  tardy  and  scanty  union  : a,  is  a detached  frag- 
ment in  which  very  little  alteration  has  taken  place ; 
the  fissure  above  is  still  unoccupied  by  organized  mat- 
ter : b,  c,  are  partial  formations  of  new  bone , and  the 
wide  interspace  of  the  fragments  between  them  is 
filled  by  a ligamentous  union.  Here  we  see  want  of 
contact , want  of  ossification , and  the  effect  of  motion 
in  forming  ligament ; we  cannot  imagine  however , 
but  that  a little  care  might  have  sufficed  to  cause  bony 
union , while  we  must  admit  that  neglect  should  be 
expected  to  perpetuate  the  ligamentous  union. 

cases,  some  ossification  has  roughly  closed  or 
nearly  closed  the  medullary  openings  of  the  two 
fragments,  as  after  amputation.  Their  ends  are 
also  rounded  and  coated  with  a periosteum  ; 
and  between  them  is  extended  a ligament, 
which  varies  in  length,  and  massiveness,  in 
different  instances.  The  ligamentous  band 
is  usually  one  thick  cord,  but  sometimes  it  is 
divided  into  two  or  more  bands.  Its  flex- 
ibility is  great,  unless  when  very  short. 

3.  In  a third  series,  reparation  is  remark- 
ably deficient,  the  only  bond  of  union  being 
a cellular  tissue,  and  the  principal  change  in 
the  fragments  one  of  atrophy.  As  the  re- 
paired stump-bone,  so  also  an  isolated  broken 
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Fig.  305  represents  a strong  ligament  uniting  the  head 
of  the  femur  to  its  shaft.  Fracture  of  tfie  neck  of 
the  bone  at  a remote  period — perhaps  in  early  life — 
has  led  to  the  disappearance,  or  great  shortening , of 
the  neck ; near  to  which  the  solid  shell  has  pene- 
trated the  cancellus , and  is  in  progress  of  wasting. 
The  white  line  traversing  the  section  indicates  the  site 
of  a layer  of  defined  fibrous  tissue.  Here  we  may  not 
suppose  that  contact  was  wanting , or  that  the  vas- 
cular supply  was  inefficient ; but  we  must  infer  the 
absence  of  the  cause  which  determines  ossification  as 
a consequence  of  inflammation. 

end  of  bone  becomes 
covered  by  cellular 
membrane  ; and  even 
when  two  fractured  ex- 
tremities are  nearly 
opposed,  but  motion- 
less or  scantily  nou- 
rished, very  little  more 
than  an  union  by  cel- 
lular membrane  may  be 
met  with.  On  the  other 
hand,  a wide  space  of 
separation  of  fragments 
may  be  only  closed  by 
loose  tissues.  A trans- 
verse fracture  of  the 
patella  neglected,  or 
the  loss  of  a portion 
of  cranium,  may  be 

Fig.  306  is  copied  from  Mr.  Bransby  B.  Cooper's 
beautiful  edition  of  Sir  A.  Cooper's  work  on  Dislo- 
cation and  Fractures.  There  has  been  a fracture  of 
the  radius  which  is  repaired  by  bone , and  ( at  the 
same  time,  probably ) a fracture  of  the  ulna,  which  is 
only  repaired  by  ligament.  The  want  of  contact,  the 
influence  of  the  quadratus,  and  the  disposition  of  the 
upper  broken  end  to  advance,  suffice  to  explain  the 
want  of  bony  union  ; but  the  appearance  of  the  upper 
section  of  the  ulna  evinces  that  its  broken  end  has 
been  sealed  by  bone  and  periosteum  as  a stump-bone. 
The  specimen  here  depicted,  is  in  the  Museum  of  St. 
Thomas's  Hospital,  together  with  a similar  one  in  a 
very  young  subject,  in  which  both  bones  have  but  liga- 
mentous union. 

said  to  have  no  kind  of  solid  reunion. 

4.  A fourth  series  of  cases  present  a kind 
of  synovial  cavity,  and  a more  or  less  efficient 
capsular  ligament,  within  which  denuded  sur- 


Fig. 307. 


Fig.  307  is  from  a well-known  specimen  presented  by 
Dr.  Sims  to  Sir  A.  Cooper,  and.  now  in  the  Museum 
at  Guy's  Hospital.  Open  and  comminuted  fracture 
of  the  tibia  has  here  led  to  the  loss  of  a considerable 
portion  of  the  shaft,  with  subsequent  reunion  of  the 
fragments.  The  fibula  is  much  thickened,  and  it 
would  seem  that  wherever  tension  or  pressure  has 
operated,  there  is  hypertrophy  manifested ; but  else- 
where atrophy.  The  conical  end  of  the  ripper  frag- 
ment is  comparable  to  the  same  part  long  disused 
after  amputation  below  the  knee,  and  it  may  be  use- 
fully contrasted  with  the  expanded  end  of  an  old  well- 
used  stump-bone  of  the  thigh. 

faces  of  bone,  or  polished  cartilaginous  faces, 
rub  against  each  other  : very  rarely,  perhaps, 
villi,  filaments,  and  granular  and  peduncular 
bodies  of  indurated  membrane,  line  the  cavity, 
as  they  do  some  bursae. 

In  the  catalogue  of  the  Hunterian  Collec- 
tion, in  the  Museum  of  the  Royal  College  of 
Surgeons  (Part  I.,  comprehending  Patholo- 
gical Preparations  in  spirits,  No.  175),  refer- 
ence is  made  to  the  right  os  humeri  of  a man, 
sixty-eight  years  of  age,  whose  arm  had  been 
fractured  four  years  before  his  death,  and  a 
new  or  false  joint  had  been  formed  : and  No. 
176  refers  to  small  bodies  found  detached 
in  the  cavity  or  false  joint  of  the  same  spe- 
cimen. They  are  thirty  or  forty  in  number. 

These  formations  are  analogous  to  the 
effects  of  inflammation  in  a bursa  or  joint  ; 
and,  indeed,  it  must  be  expected,  that  while 
ligamentous  union  is  equivalent  to  soft  anky- 
losis, all  the  appearances  which  an  adventi- 
tious synovial  joint  may  assume,  may  also  be 
met  with  in  anormal  states  of  joints  and 
bursae. 

The  reader  may  perceive,  from  what  has 
been  advanced  on  the  subject  of  reunion. 
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that  the  four  kinds  of  pseud- 
arthrosis  are  but  modified 
results  of  one  cause — the  in- 
jury, or  rather  the  inflam- 
mation which  the  injury 
induces. 

First,  there  is  a tardy  cal- 
lus, which  has  but  a short  du- 
ration, and  which,  if  less 
matured,  or  subjected  to  mo- 
tions, or  merely  to  atrophy, 
assumes  a second  character, 
namely,  that  of  a ligamentous 
cellular  tissue. 

The  fact  that  the  formation 
of  new  ligament  requires  the 
aid  of  extension  is  of  consider- 
able practical  importance  : 
and  the  consideration  of  it  ex- 
plains, in  some  measure,  the 
occurrence  of  the  ligamentous 
union  of  fractures  instead  of 
the  ossific,  and  also  the  diffi- 
culty of  consolidating  the  for- 
mer. Ligamentous  pseudar- 
throsis  is  in  itself  evidence  of 
deficient  contact,  or  compres- 

Fig.  308  represents  the  result  of  an  experiment  by  Sir 
A.  Cooper , which  is  now  in  the  Museum  at  Guy's 
Hospital.  A portion  of  the  radius  of  a dog  was 
excised ; the  actions  of  reparation  have  led  to  the 
effusion  of  ossific  matter  on  each  detached  end  of 
bone , without  any  but  incidental  cellular  connexion 
between  the  two  ends.  Some  pressure  and  periostitis 
on  the  ulna  has  commenced  to  unite  the  loose  cut  ends 
of  the  radius  to  the  adjacent  bone. 

Fig.  309. 


Ad  Dentitions  atiicular  cavity  after  a fracture  of  the 
neck  of  the  femur.  This  figure  exhibits  a fracture 
partially  united  by  bands  of  ligament ; the  neck  of 
the  bone  is  entirely  atrophied , so  that  the.  head  and 
shaft  are  brought  into  contact,  and  their  broken  sur- 
faces are  rendered  smooth  by  attrition ; the  capsular 
ligament  is  excessively  thickened. ; and  there  is  a pro- 
jection formed  by  the  trochanter  minor,  on  which  the 


head  of  the  femur  rested. — From  Mr.  D.  B.  Cooper's 

edition  of  Sir  A.  Cooper's  work  on  Dislocations  and 

Fractures. 

sion,  of  the  fragments,  as  well  as  of  undue 
motion.  The  interspace  admits  of  a soft 
organization,  which  motion  converts  into  ten- 
don, but  pressure,  if  it  existed,  at  first  would 
obviate  the  soft  growth,  or,  subsequently,  it 
would  induce  the  absorption  of  the  ligament. 

The  complete  formation  of  ligament,  whe- 
ther in  the  re-union  of  divided  bone  or  ten- 
don, will  probably  occupy  a period  of  many 
weeks,  so  tardily  is  the  organization  of  this 
fibrous  tissue  effected.  It  is  common  to  refer 
the  slowness  of  these  changes  to  the  pecu- 
liarly low  vitality  of  ligamentous  tissues  ; but 
we  may  perceive  that  the  method  of  treat- 
ment is,  in  part,  concerned  in  its  results.  Rest 
and  retraction,  and  the  general  and  topical 
means  of  arresting  inflammation,  concur  but 
too  well  with  the  lacerated  injury  of  a little 
vascular  part  in  obstructing  repair ; and  the 
blood,  extravasated,  seems  once  more  the 
means  of  preventing  union.  The  incised 
wound  of  a tendon  heals  freely  under  judici- 
ous treatment,  and  also  some  ruptures  of  bone, 
which  are  most  analogous  to  such  an  injury, 
as  the  transverse  division  of  the  patella.  For 
the  full  effects  of  this  kind  of  reparation  the 
early  products  of  inflammation  require  to  be 
kept  in  a state  of  activity,  and  it  is  only  by 
degrees,  that  a scanty  cellular  membrane  is 
converted  into  the  solid  cord ; as  if  it  were 
by  repeated  extensions,  and  consequent  in- 
flammations. 

Not  unfrequently  ligamentous  union  of 
divided  tendon  assumes  the  character  of  a 
cartilaginous  mass,  but  this  is  still  more  the 
specific  effect  of  tensions.  Sometimes  the 
union  may  ultimately  present  a bony  nucleus 
— a pisiform  bone — perhaps  from  the  infiltra- 
tion of  a portion  of  extravascular  solid,  or  from 
the  earthy  degeneration  peculiar  to  fibrous 
tissue  in  certain  constitutions. 

It  must  appear,  also,  that  in  the  formation  of 
an  abnormal  ligamentous  joint,  some  stimulus 
to  ossific  union  is  at  first  defective,  namely,  con- 
tact of  the  bones,  or  local  excitement,  or  the 
necessary  constitutional  disposition,  and  that 
the  existence  of  ligamentous  union,  while  it 
prevents  contact  and  ossific  inflammation,  is  it- 
self rendered  permanent  by  continued  motion. 

In  the  first  rank  of  cases  of  the  second 
class,  should  be  placed  the  ligamentous 
union  which  commonly  follows  some  frac- 
tures of  the  patella,  olecranon,  and  calcis  ; and 
occasionally,  also,  of  the  head  of  the  femur, 
the  humeral  condyles,  and  the  coronoid  pro- 
cess of  the  lower  jaw  and  ulna  ; but  these  are 
not  usually  called  false  joints,  and,  excepting 
for  incidental  illustration,  the  present  expo- 
sition will  be  confined  to  the  affection  of  the 
long  bones.  It  is  useful,  however,  to  remark, 
that  the  last  named  instances  of  ligamentous 
union  are  preceded  by  callus,  and  are  not 
without  some  new  ossification,  and  that  they 
illustrate,  that  for  the  full  development  of 
ligamentous  fibre,  motion  and  tension  are 
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necessary.  We  have  seen  that  Sir  A.  Cooper 
has  figured  a ligamentous  union  after  the  loss 
of  an  inch  of  the  ulna.  A callus  appears  to 
have  been  formed  by  granulation  ; and  motion 
(the  radius  being  entire)  converted  the  callus 
into  ligament.  Two  such  examples  are  to 
be  seen  in  the  museum  of  St.  Thomas’s  Hos- 
pital, which  seem  chiefly  to  depend  on  sepa- 
ration of  the  broken  ends  of  the  ulna, — by 
the  action  of  the  square  pronator  muscle. 
Both  Sir  A.  Cooper  and  Mr.  Symes  having 
removed  portions  of  the  radius  in  animals, 
found,  not  ligamentous  union  between  the 
fragment,  but  only  a consolidation  of  each 
broken  end  in  connexion  with  the  ulna, — the 
interspace  being  filled  up  with  a simple  cel- 
lular tissue.  This  shows  that  some  special 
cause,  as  tension,  is  requisite  to  convert  com- 
mon tissue  into  ligament. 

The  formation  of  a new  synovial  joint, 
attended  with  bare,  smooth,  or  eburnated, 
surfaces  of  bone,  is  an  instance  of  the  most 
scanty  repairing  action  ; and,  at  the  same  time, 
one  of  the  most  rare  occurrences.  That,  at- 
tended with  the  development  of  cartilaginous 
surfaces,  indicates  little  reparative  defect  be- 
sides deficiency  of  bone.  It  is  a kind  of  bursa, 
and  the  like  may  be  formed  whenever  two  sur- 
faces of  natural  bone  rub  against  each  other, 
with  but  little  injury  to  their  periosteal  invest- 
ments. In  this  case,  inflammation  is  set  up, 
causing  effusion  into  a cell,  whose  walls  become 
thickened  ; and  there  is  often  some  ossifica- 
tion without,  to  the  effect,  that  the  small 
spot,  on  which  pressure  excited  inflammation, 
being  made  wider  by  surrounding  solid  depo- 
sit, the  force  of  the  pressure  is  diffused,  in- 
flammation ceases,  and  the  new  joint  remains 
as  if  natural.  Cheselden  has  figured  such  a 
joint  between  the  middle  of  the  tibia  and 
fibula  of  a deformed  limb. 

When  the  sequels  of  fracture,  firm  capsu- 
lar ligaments,  secure  these  joints,  and  often 
render  them  very  available.  It  is  easy  to 
understand  that  the  original  cell  of  the  frac- 
ture may  remain  unobliterated,  from  the  same 
want  of  nutrition  as  that  which  leaves  the 
ends  denuded,  to  rub  and  polish  each  other, 
perhaps  to  excavate  one  and  round  another  ; 
but  the  idea  of  a ball  and  socket-joint  is 
never  completely  realized.  Fig.  310  offers 
a fair  illustration  of  the  kind  of  cavity  that 
may  sometimes  be  met  with. 

Boyer,  who  examined  many  false  joints 
with  the  view  of  determining  the  particulars 
of  their  anatomy,  does  not  admit  the  existence 
of  an  articular  cavity,  nor  of  cartilaginous  in- 
crustation of  the  fragments.  In  the  experi- 
ments of  MM.  Breschet  and  Villerme,  how- 
ever, they  found,  that  in  six  cases  out  of  nine, 
in  which  they  had  produced  false  joints  in 
the  lower  animals,  the  articulations  corre- 
sponded to  the  description  just  given.  In 
the  second  and  most  usual  form  of  false  joint, 
the  broken  ends  of  the  fragments  become 
rounded  by  absorption,  and  covered  by  a 
thick  periosteum.  Between  them,  sometimes, 
numerous  fibrous  bauds  run,  the  intervals  be- 


Fig.  310. 


Fig.310  represents  a pseudarthrosis , with  a distinct  syno- 
vial cavity  in  the  /ore-arm.  There  were  surfaces  of 
apparently  hare  bone  in  the  cavity , much  overlapping 
of  the  upper  fragments  foncards , considerable  thick- 
ening of  each  broken  end , with  partial  granular 
and  peduncular  fringes  lining  a thick  dense  capsule , 
by  which  alone  the  four  ends  of  bone  were  connected 
together.  This  specimen  is  in  the  Museum  of  Guy's 
Hospital. 

tween  which  are  filled  with  cellular  tissue. 
There  is  nothing  like  an  articular  cavity. 
The  longer  the  fibrous  bands,  the  more  seri- 
ously are  the  uses  of  the  limb  impaired. 

The  following  analysis  of  the  larger  table 
indicates,  in  a general  way,  the  usual  seats  of 
the  pseudarthroscs  which  the  surgeon  may 
be  required  to  treat,  and  the  proportional  fre- 
quency of  their  occurrence,  and  of  their  final 
restoration  : 

Of  130  cases, 

“ 48  occurred  in  the  femur,  of  which  31 
were  cured,  9 remained  without  benefit,  6 
died,  and  of  2 the  result  was  not  stated. 

“ 48  occurred  in  the  humerus,  of  which  31 
were  cured,  14  did  not  receive  benefit,  3 died. 

“ 33  occurred  in  the  leg,  of  which  32  were 
cured,  1 treated  without  benefit. 

“ 19  occurred  in  the  fore-arm,  of  which  17 
were  cured,  1 remained  without  benefit,  1 
died. 

“2  occurred  in  the  jaw,  and  both  were 
cured.” 

Thus  the  varieties  of  pseudarthroses  be- 
come very  numerous,  and  we  shall  have  to 
remark  great  differences  in  their  causes  and 
progress : the  minor  peculiarities  which  af- 
fect surrounding  parts  will  scarcely  require 
especial  illustration,  as  they  will  be  spoken  of 
in  the  course  of  our  remarks.  The  extent  to 
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which  the  muscles  and  other  parts  are  gra- 
dually enabled  to  adapt  themselves  to  the 
new  order  of  things  is  deserving  of  much 
attention. 

Sir  Everard  Home  relates  (Lectures  on 
Comparative  Anatomy,  vol.  i.  page  41)  that 
“ a negro,  about  thirty  years  of  age,  having 
had  his  arm  broken  above  the  elbow-joint, 
the  two  portions  of  the  os  humeri  were  un- 
fortunately not  reduced  into  their  places,  but 
remained  in  the  state  in  which  they  were  left 
by  the  accident,  till  the  bony  union  had  taken 
place  ; so  that  when  the  man  recovered,  the 
injured  bone,  from  the  position  in  which  the 
fractured  parts  were  left,  was  shortened 
almost  one-half  of  its  length.  From  this  cir- 
cumstance the  biceps  flexor  cubiti  muscle, 
which  bends  the  fore-arm,  was  so  much  longer 
than  the  distance  between  its  origin  and 
insertion,  that  in  the  most  contracted  state  it 
could  scarcely  bring  itself  into  a straight 
line  : the  muscle,  however,  in  time,  as  the 
arm  recovered  strength,  adapted  itself  to  the 
change  of  circumstances  by  becoming  shorter, 
so  as  to  correspond  to  the  diminished  length 
of  the  bone;  and  by  acquiring  a new  con- 
traction in  this  shortened  state,  it  was  en- 
abled to  bend  the  fore-arm. 

“ Some  years  after  this  accident  the  person 
died,  and  the  circumstance  above-mentioned 
being  known,  the  parts  were  examined  with 
particular  attention.  The  biceps  muscles  of 
both  arms  were  carefully  dissected  out,  and 
being  measured,  the  one  was  found  to  be 
eleven  inches  long,  the  other  only  five  ; so 
that  the  muscle  of  the  fractured  arm  had  lost 
six  inches,  which  is  more  than  half  of  its 
original  length,  as  is  distinctly  shown  in  the 
preparation.” 

“ The  causes  1 of  non-union  after  fracture, 
are  either  constitutional,  or  local.  Among  the 
constitutional  causes,  the  existence  of  syphilis 
in  the  system  is  generally  looked  upon  as 
being  sufficient  to  retard,  or  altogether  to  pre- 
vent, the  process  of  union  after  fractures. 
Numerous  instances,  in  which  this  has  been 
the  apparent  cause,  might  be  cited  from  the 
old  writers.  Among  the  moderns,  M.  Sanson 
is  one  of  those  who  lay  most  stress  upon  it. 

* I have  twice,’  says  he,  ‘ had  occasion  to 
observe  the  marked  influence  of  syphilis  in 
retarding  consolidation.  One  of  the  cases 
was  a fracture  of  the  leg,  which  was  not  firm 
after  eight  months’  employment  of  the  ordi- 
nary means  of  treatment.  The  other  was  a 
fracture  of  the  humerus,  which  was  not  united 
after  eighteen  months,  except  by  a soft  and 
flexible  substance.  In  both  these  cases,  un- 
equivocal proofs  existed  of  concomitant  syphi- 
litic affections,  and  after  an  anti-syphilitic 
treatment  of  two  months  was  employed,  con- 
solidation took  place.’  (Diet,  de  Med.  et 
Chir.  Prat.  iii.  p.  492.)  Berard  (Des  Causes 
qui  empechent  ou  retardent  la  Consolidation 

1 Concerning  the  causes  of  non-union,  the  reader 
will  have  little  reason  to  complain  of  our  employing 
the  words  of  Hr.  Norris,  who  has  devoted  himself  most 
patiently  and  successfully  to  the  literature  of  his  sub- 
ject. 


des  Fractures,  et  des  rnoyens  de  l’obtenir. — 
These,  Paris,  1833)  mentions  the  case  of  a 
simple  fracture  of  the  leg,  observed  by  M. 
Nicod,  in  which  there  was  no  union  after  nine 
months  of  treatment,  when  syphilitic  symp- 
toms being  discovered,  the  patient  was 
placed  under  a mercurial  course,  and  conso- 
lidation took  place.  An  instance  was  related 
to  the  Academy  of  Medicine  of  Paris,  by  M. 
Beulac,  (Journ.  de  Med.  Chir.  et  Pharm.  in 
40  vols.  tom.  xxv.  p.  216)  of  a fracture  that 
had  existed  two  months,  where  the  consolida- 
tion was  retarded  by  syphilis,  under  which 
the  patient  laboured,  and  at  the  same  sitting 
several  members  stated  like  facts.  The  fol- 
lowing case,  in  which  want  of  union  seemed 
owing  to  the  existence  of  syphilis,  has  been 
obligingly  communicated  to  me  by  Dr.  Con- 
die.  On  the  28th  of  August,  1828,  J.  Rowen, 
aet.  48,  fractured  both  bones  of  the  left  fore- 
arm, some  inches  above  the  wrist,  by  a fall 
from  a hay-loft.  A few  hours  subsequent  to 
the  accident  the  bones  were  properly  reduced, 
and  the  arm  put  in  splints.  He  was  a man  of 
dissipated  habits,  and  had  been  since  his  21st 
year  repeatedly  under  treatment  in  hospitals 
for  syphilis.  At  the  time  of  his  accident,  he 
was  labouring  under  ulceration  of  the  throat, 
nodes,  and  cutaneous  blotches,  and  his  gums 
and  breath  exhibited  indications  of  mercurial 
action.  The  Lisbon  diet  drink,  and  a nou- 
rishing diet,  were  ordered,  in  addition  to  ex- 
ercise in  the  open  air.  On  the  30th  of  Sep- 
tember, no  attempt  at  union  having  taken 
place,  Dr.  Physick  saw  the  patient,  but  sug- 
gested no  change  in  the  treatment.  On  the 
22d  of  November,  eighty-five  days  after  the 
occurrence  of  the  accident,  when  the  patient 
was  last  seen,  no  union  was  perceptible.  Op- 
posed to  these  statements,  however,  the  great 
experience  of  M.  Lagneau  (Expose  des  Symp. 
de  la  Mai.  Venerienne,  p.  525 ; Paris,  18J8,) 
may  be  quoted,  w'ho  mentions  that  he  has 
witnessed  numerous  examples  of  fractures,  in 
which  union  took  place  promptly,  notwith- 
standing the  existence  of  constitutional  syphi- 
lis. Oppenheim  (On  False  Joints,  in  Zeit- 
schrift  fur  die  gesammte  Medicin,  No.  5, 
May  1837),  too,  avers,  that  he  has  observed 
various  cases,  in  which  general  syphilis  being 
present,  fractures  united  exceedingly  well, 
and  is  inclined  totally  to  discard  the  suspicion 
that  syphilis  in  any  way  retards  the  union  of 
broken  bones.  M.  Berard,  after  numerous 
researches,  sums  up  his  opinion  in  the  follow- 
ing language  (Op.  citat.  p.  11)  : ‘ Despite  the 
numerous  occasions  in  which  surgeons  have 
witnessed  the  co-existence  of  syphilis  with 
fractures,  it  has  been  very  rarely  proved  that 
the  syphylitic  virus  exercises  any  influence 
upon  the  formation  of  callus.’ 

“ Pregnancy,  and  suckling,  are  stated  in  most 
of  our  treatises  also  at  times  to  retard,  or 
prevent,  firm  union  from  taking  place  after 
fracture. 

“ As  a general  rule,  it  may  be  said  that 
these  states  do  not  interfere  with  the  occur- 
rence of  bony  union.  Of  fifty-six  cases  exa- 
mined by  Mr.  Amesburv  (On  Fractures,  2nd 
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ed.  p.  197,  1829),  but  two  happened  during 
the  process  of  gestation,  and  these  he  is  not 
disposed  to  attribute  to  the  peculiar  disturb- 
ance of  the  system  which  is  observed  in  preg- 
nancy. Callisen  (Syst.  Chir.  Hodiern.  pars 
1,  § 1313)  reports  that  he  has  in  several  cases 
seen  fractures  in  pregnant  women  get  per- 
fectly well,  though  the  time  required  for  firm 
union  was  a little  longer  than  that  ordinarily 
demanded.  Of  four  cases  of  fracture  which 
came  under  the  care  of  Mr.  Latta,  in  the 
fifth,  sixth,  and  seventh  months  of  pregnancy 
(two  of  the  thigh,  one  of  the  tibia,  and  one  of 
the  fore-arm),  all  were  cured  in  the  ordinary 
time.  (System  of  Surgery,  iii.  p.  363.)  Mr. 
Liston  (Elements  of  Surgery,  2nd  cd.  1839, 
p.  686)  has  often  seen  fractures  in  women 
carrying  children  unite  as  speedily  and  firmly 
as  if  the  patients  had  not  been  in  that  state, 
and  otherwise  in  robust  health  ; but  observes, 
‘ Profuse  uterine  or  vaginal  discharges,  or  de- 
termination to  particular  parts  or  organs,  will 
certainly  retard  union.  Several  of  my  friends 
who  have  observed  fractures  in  this  class  of 
patients,  have  assured  me  that  the  injuries 
have  been  repaired  in  the  usual  period. 
That  however  these  states  do  occasionally 
retard  the  reparation  of  fractured  bones,  there 
can  be  no  doubt.’  Werner  (Richter,  quoted 
from  Cooper’s  Diet.  p.  546,  ed.  1838)  has 
published  the  case  of  a fractured  radius  in  a 
pregnant  woman,  where  the  cure  was  appa- 
rently retarded  for  a long  time  by  this  cir- 
cumstance, and  though  the  union  took  place 
previously  to  delivery, the  callus  was  not  very 
firm  till  after  that  event.  Fabricius  Hildanus 
(Opera,  1681,  Cent.  5,  Obs.  87,  and  Cent.  6, 
Obs.  68),  Wilson  (On  the  Human  Skeleton, 
p.  214),  Ferdinand  Hertodius  (Ephem.  des 
Cur.  de  la  Nat.  Ire  annee,  Obs.  25,  quoted 
from  Bib.  Choisie  de  Med.  xxiv.  p.  595),  have 
all  witnessed  cases  in  which  this  retardation 
had  taken  place.  A remarkable  and  well  de- 
tailed instance  of  this  kind  is  recorded  by 
Mr.  Alanson  (Med.  Obs.  and  Inquiries,  iv. 
1772).  It  is  that  of  a delicate  female,  who 
in  the  second  month  of  pregnancy  met  with 
an  oblique  fracture  of  the  tibia,  which,  in 
spite  of  a well-directed  treatment,  had  not 
united  when  she  was  delivered  at  full  time 
(seven  months  after  the  accident),  but  which, 
as  she  recovered  strength  after  her  confine- 
ment, began  to  unite,  so  that  nine  weeks  after 
this  period  she  was  able  to  walk  about  her 
room  with  a firm  limb.  What  proves  beyond 
a doubt  in  this  case  that  the  want  of  union  was 
owing  entirely  to  her  pregnant  state  was,  that 
three  months  before  impregnation  she  had 
been  very  happily  and  speedily  cured  of  a 
fractured  femur. 

“ Another  well  described  case,  in  which  a 
fracture  received  during  pregnancy  did  not 
unite  till  after  delivery,  was  observed  by  Dr. 
Bard  of  New  York,  and  is  to  be  found  in  the 
Philosophical  Transactions (xlvi.  p.  397, 1 750). 
In  this  instance  the  left  fore-arm  was  frac- 
tured obliquely  in  the  third  month  of  preg- 
nancy ; finding  the  arm  continued  flexible  at 
the  end  of  seventy-five  days,  though  the  ends 


of  the  bones  were  in  perfect  apposition.  Dr. 
B.  applied  an  apparatus  to  keep  the  limb  in  a 
good  position,  and  gave  encouraging  hopes  to 
the  patient,  that  after  her  labour  the  economy 
of  nature  would  be  more  immediately  di- 
rected to  the  recovery  of  the  use  of  her  arm. 
In  less  than  a month  after  her  delivery,  the 
callus  was  fully  formed,  and  the  patient  reco- 
vered the  use  of  her  arm.  The  following 
case,  kindly  furnished  to  me  by  Dr.  Condie 
of  this  city,  also  strikingly  shows  the  influ- 
ence that  may  be  exerted  by  a state  of  preg- 
nancy upon  the  consolidation  of  fractures. 
S.  R.  set.  36,  on  the  13th  of  October,  1820, 
being  then  in  the  eighth  month  of  her  third 
pregnancy,  fell  in  going  up  stairs,  and  frac- 
tured her  right  humerus  immediately  below 
the  insertion  of  the  deltoid  muscle.  The 
fractured  bone  was  carefully  adjusted  within 
half  an  hour  after  the  accident,  and  the  pa- 
tient, being  to  all  appearance  in  perfect  health, 
a speedy  union  was  anticipated.  No  union 
occurring,  Dr.  Physick  saw  the  patient  on  the 
13th  of  November,  and  carefully  examined 
her  arm.  He  remarked,  that  according  to 
his  experience,  fractures  occurring  in  preg- 
nant females  often  remained  ununited  until 
after  parturition,  when  union  very  generally 
and  rapidly  took  place,  and  believed  this 
would  be  the  case  with  S.  R.,  provided  mo- 
tion at  the  seat  of  injury  was  guarded  against. 

“ On  the  27th  of  November  the  patient  was 
delivered  of  a healthy  child,  rather  above  the 
common  size,  and  by  the  31st  of  December 
the  bone  had  become  firmly  united. 

“ Whether  the  states  of  pregnancy,  or  of 
suckling,  have  any  direct  effect  in  preventing 
union  of  the  bones,  or  whether  this  is  only  in 
consequence  of  the  debility  which  these  con- 
ditions of  system  often  induce,  is  undeter- 
mined. I am  myself  inclined  to  adopt  the 
latter  supposition,  and  in  support  of  it  will 
adduce  the  cases  reported  by  Sir  Stephen 
Love  Hammick.  ‘ I have  seen,’ observes  this 
author  (Practical  Remarks  on  Amputations, 
Fractures,  &c.,  p.  121),  ‘three  cases  of  this 
sort,  one  of  the  leg,  in  a woman  in  the  first 
months,  who  was  extremely  debilitated  from 
an  incessant  irritability  of  stomach,  causing 
her  to  reject  all  her  food,  but  as  the  pregnancy 
advanced  her  stomach  became  tranquil,  when 
on  recovering  her  strength  the  bone  united. 
Another  had  a fracture  of  the  humerus  in  the 
latter  months  ; the  patient  was  in  a state  of 
great  exhaustion  ; after  her  delivery  she  would 
persist  in  nursing  the  child,  which  continued 
her  weakness,  and  it  was  not  till  two  months 
after  she  consented  to  wean  it  that  the  bone 
united  by  the  vigour  of  the  system  having 
returned.  The  third  was  in  the  last  months 
of  pregnancy,  and  after  delivery,  not  attempt- 
ing to  nurse  the  infant,  she  rapidly  improved 
in  health,  and  the  limb  quickly  got  well.’ 

“ That  the  state  of  the  constitution  has  con- 
siderable influence  over  the  process  of  repa- 
ration in  fractured  bones,  none  can  deny — 
where  the  lancet  has  been  largely  used  after 
the  accident, — where  patients  are  much  debili- 
tated,— or  are  labouring  under  constitutional 


FRACTURE. 


311 


diseases,  the  process  may  be  retarded  ; but 
when  that  peculiarity  of  constitution,  which 
renders  the  vessels  of  the  injured  part  incom- 
petent to  furnish  bony  matter,  does  not  exist, 
we  find  generally  the  deposit  of  callus  to 
take  place,  upon  the  morbid  state  of  system 
being  removed.  Schmucker  (Vermischte 
Chir.  Schriften,  quoted  from  S.  Cooper) 
found  the  formation  of  callus,  even  in  the 
most  simple  fractures,  sometimes  delayed 
eight  months,  and,  in  one  example,  more  than 
a year  ; but  all  the  patients  were  unhealthy. 
Even  after  a fractured  limb  has  become  per- 
fectly firm,  and  is  surrounded  by  a large  mass 
of  callus,  it  is  possible  for  it  to  become  softened, 
or  even  entirely  absorbed,  during  an  attack 
of  general  fever,  erysipelas,  or  other  acute 
affection.  I have,  in  two  or  three  instances, 
witnessed  the  first  of  these  effects  produced 
by  attacks  of  erysipelas  in  compound  fractures, 
when  the  disease  has  prevailed  generally  in 
the  wards  of  the  Pennsylvania  Hospital ; and 
in  one  instance  of  simple  fracture,  have  seen 
a rapid  absorption  of  a large  callus,  which 
had  produced  firm  union  of  a fracture  of  the 
lower  third  of  the  leg,  occur  without  any 
apparent  cause,  to  such  an  extent,  as  to  ren- 
der the  fragments  very  movable,  and  necessi- 
tate a renewal  of  the  treatment.  This  ab- 
sorption, or  softening  of  the  callus,  has  been 
observed  by  Mead  (Medical  Works,  p.  442), 
in  a sailor,  attacked  by  scurvy,  in  whom, 
three  months  after  firm  union  of  a fractured 
clavicle,  the  callus  became  softened  and  gave 
way  ; in  this  case  the  general  affection  is 
stated  to  have  retarded,  for  more  than  six 
months,  any  new'  union.  In  speaking  of  the 
effects  of  the  scurvy,  besides  the  case 
which  Lord  Anson  mentions,  of  a man  on 
board  the  Centurion,  in  whom  ‘the  callus  of 
a broken  bone  which  had  been  completely 
formed  for  a long  time  was  found  to  be  dis- 
solved, and  the  fracture  seemed  as  if  it 
had  never  been  consolidated;’  another  in- 
stance has  been  recently  observed  by  Dr. 
Budd  (Tweedie’s  Cyclopedia — Art.  Scurvy). 
We  find  recorded  by  Desault  (Journ.  de 
Chirurg.  i.  p.  243),  the  case  of  a fractured 
femur  occurring  in  a woman,  aged  eighty- 
two,  where  consolidation  took  place  by  the 
seventy-fifth  day,  but  in  whom,  two  months 
after,  death  occurred  from  severe  diarrhoea, 
and  the  callus  was  found  completely  softened. 
Morgagni  (French  Translation,  ix.  p.  159, 
Paris,  1820)  quotes  from  Salzmann,  the  case 
of  a soldier  with  a fractured  tibia,  in  whom 
union  had  become  so  firm  as  to  allow  of  his 
walking  upon  the  limb  without  difficulty  ; but 
during  an  attack  of  fever,  eight  months  after- 
wards, the  callus  was  noticed  gradually  to 
disappear,  so  that  the  ends  of  the  bone 
became  separated.  After  convalescence,  the 
parts  again  became  firm.  Dr.  Schilling  has 
seen  the  callus  deposited  around  the  ends  of 
a fractured  femur,  w'hich  had  become  so  firm 
as  to  allow  the  patient  to  bear  some  weight 
upon  the  limb,  completely  absorbed  during  an 
attack  of  typhus  abdominalis.  Ten  days  after 


the  symptoms  of  this  disorder  set  in,  callus 
could  no  longer  be  felt,  and  the  bones  moved  as 
easily  upon  one  another  as  immediately  after 
the  reception  of  the  injury.  In  six  days  more 
the  patient  died.  The  examination  showed 
no  trace  of  callus,  the  broken  surfaces  were 
bloody,  like  those  in  a recent  fracture,  and 
were  surrounded  by  a sac-like  membrane, 
which  contained  some  black  bloody  fluid. 
(British  and  Foreign  Med.  Review,  1840.) 
Mr.  Mantell  has  recently  published  the  case 
of  a youth,  aged  seventeen  (Lancet,  i.  1841-2, 
p.  58),  who,  some  weeks  after  the  perfect 
cure  of  a fractured  leg,  was  seized  with  a 
severe  attack  of  fever,  and  upon  first  leaving 
his  bed  after  the  subsidence  of  it,  the  limb 
bent  under  him  in  consequence  of  the  callus 
having  become  soft,  and  giving  way.  As 
recovery  from  the  fever  proceeded,  new  callus 
was  formed  and  reunion  of  the  fracture  was 
effected,  though  with  much  deformity  of  the 
limb.  In  the  thesis  of  M.  Berard,  I find  an- 
other instance,  quoted  from  Bonn,  where  fever 
with  inflammation  and  gangrene,  occurring 
in  an  old  man,  who  had  suffered  from  fracture 
of  the  femur,  w'hich  afterwards  became  firmly 
united,  produced  absorption  to  such  an  extent, 
as  to  allow  the  fragments  to  become  moveable 
one  upon  the  other.  Dr.  Penel  (Lond.  Med. 
and  Phys.  Journ.  xiv.  p.  29,  1805),  Surgeon 
to  the  Civil  and  Military  Hospital  at  Abbe- 
ville, furnishes  the  case  of  an  elderly  man 
with  fractured  thigh,  in  whom,  on  the  fortieth 
day,  union  being  solid,  the  dressings  were 
removed,  and  the  limb  laid  on  a bolster  ; but 
suddenly  the  callus  was  destroyed,  and  it  was 
necessary  to  make  continued  extension  to 
reduce  the  fractured  bones : at  the  same 
time  the  urine  was  observed  to  deposit  a 
considerable  quantity  of  a greenish  sub- 
stance, which,  on  examination,  was  found 
to  be  phosphate  of  lime.  Shortly  after- 
wards the  fracture  seemed  again  to  consoli- 
date, the  urine,  however,  remained  the  same, 
and  was  passed  in  a greater  quantity.  Two 
months  after  the  fracture,  the  callus  appeared 
a second  time  firm.  The  dressings  were  con- 
tinued twenty  days  longer ; but  tw'O  days 
after  their  removal,  the  extremities  of  the 
fracture  separated,  and  it  was  necessary  again 
to  make  the  reduction.  He  now  gave  the 
patient  3ss  of  nitric  acid  daily,  when  the  urine 
became  clearer,  and  four  months  after  his  first 
reception  the  dressings  were  removed  and  the 
limb  found  to  be  firm.  From  some  cases 
published  by  M.  Guyot  (Arch.  Gen.  de  Med. 
Feb.  1836),  it  appears  that  an  inflammatory 
action  in  the  callus  alone,  unaccompanied  by 
any  other  affection,  and  ensuing  several  weeks 
after  the  accident,  occasionally  produces 
softening  and  absorption  of  the  newly  formed 
bone,  and  ultimately  disunion  of  the  ends. 
Duverney  (Op.  citat.  preface,  Malgaigne, 
Lancette  Franfaise,  iii.  p.  217,  1S30),  War- 
drop  (Med.  Chir.  Trans,  v.),  Kirkbride, 
(Amer.  Journ.  of  Med.  Sciences,  xv.  1835,) 
and  Vidal,  have  all  witnessed  cases  of  absorp- 
tion of  the  callus  in  acute  local  disorders.  This 
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softening,  or  absorption,  however,  affects  the 
provisional  callus  alone,  and  is,  consequently, 
seen  only  in  the  first  few  months  that  follow 
a fracture  ; at  a later  period,  when  the  defini- 
tive callus  is  completely  formed,  the  bone 
becomes  more  dense  and  firm  than  it  origi- 
nally was,  and  is  never  absorbed.  The  fol- 
lowing well-attested  case,  in  which,  not  only 
the  callus  resulting  from  a fractured  humerus, 
but  the  whole  bone  was  slowly  absorbed,  is, 
we  believe,  without  parallel  in  the  records  of 
surgery. 

“ Mr.  Brown,  residing  in  Derne  Street,  Bos- 
ton, aged  thirty-six,  when  in  his  eighteenth 
year,  fractured  the  humerus  near  its  middle. 
Under  the  care  of  a judicious  surgeon,  a 
reunion  was  favourably  going  on  ; but  before 
the  curative  process  had  been  completed,  the 
patient  had  another  fall,  and  again  broke  the 
arm  at  the  seat  of  the  old  fracture.  Notwith- 
standing every  care,  the  divided  extremities 
would  not  adhere  ; and  to  the  surprise  of  the 
medical  attendant,  the  shaft  of  each  part  of 
the  divided  bone  began  to  diminish  in  size, 
and  shorten  in  length.  By  a gradual  action 
of  the  absorbents,  the  whole  of  the  arm-bone, 
between  the  shoulder  and  the  elbow,  was  at 
length  completely  removed,  and  that  too, 
without  any  open  ulcer,  so  that  not  a vestige 
of  it  was  left.  Mr.  B.  now,  after  many  years, 
presents  the  spectacle  of  one  short  and  one 
long  arm.  The  right  fore-arm  and  hand  are 
of  a size  to  correspond  with  the  sound  one  on 
the  left  side,  and,  under  certain  circumstances, 
are  equally  as  strong.  Ordinarily,  the  right 
arm  swings  hither  and  thither,  like  a thong 
with  a weight  at  the  extremity  ; for  the  fore- 
arm and  hand,  with  reference  to  the  division 
above  the  elbow,  constitute  a pendulum,  oscil- 
lating according  to  the  movements  of  the  body. 
Although  it  is  impossible  to  push  with  the 
defective  arm,  he  can  draw  a burden  towards 
himself  with  it  as  strongly  and  tenaciously  as 
with  the  other  ; and  in  so  doing,  the  muscles 
are  elongated,  so  that  the  arm  is  extended  to 
its  original  length  ; when  the  resistance  is 
removed,  the  muscles  instantly  shorten  them- 
selves about  six  inches.  To  show  the  perfect 
non-resistance  of  the  apparatus  of  muscles, 
arteries,  veins,  and  nerves  in  the  soft,  bone- 
less space,  we  saw  him  twist  the  palm  of  the 
hand  twice  round,  which  consequently  pre- 
sented the  strange  anomaly  of  having  all  the 
apparatus  of  the  arm  twisted  like  the  strands 
of  a rope.”  (Boston  Med.  and  Surg.  Journ. 
July,  1838,  p.  368.) 

Cancerous  affections  of  the  bones  induce 
fracture  as  before  described  (page  241),  and 
it  is  certain  that  a tumour  of  considerable 
size  and  rapid  growth  may  separate  the 
divided  parts  of  a bone  in  such  a manner  as 
to  preclude  the  possibility  of  reunion  ; but 
besides  this,  there  does  not  appear  to  be  any 
cause  of  non-union  which  belongs  to  the 
malignant  disease,  since  ossification,  as  we 
have  seen,  continues  during  its  progress,  and 
often  repairs  the  fractures  which  it  has 
induced. 


“ Women  labouring  under  cancer,”  says 
Sir  B.  Brociie  (Lond.  Med.  Gaz.  xiii.  p.  56, 
1833),  “are  liable  to  a similar  disease  of 
different  bones  of  the  body,  which  then 
become  brittle  and  very  liable  to  break.  I 
saw  an  old  woman  dying  of  this  disease,  who 
in  turning  in  bed  broke  the  femur  ; union 
took  place  here  as  well  as  under  ordinary 
circumstances.  I attended  a lady  who  had 
cancer  of  the  breast,  and  a scirrhous  affection 
of  the  collar  bone,  and  one  day  in  moving 
her  arm,  the  collar  bone  was  broken,  but  it 
united  just  as  if  it  had  been  a healthy  bone.” 
Mr.  Liston  (Practical  Surgery,  2nd  Ame- 
rican edition,  p.  100)  has  recorded  the  case 
of  a female,  set.  49,  affected  with  carcino- 
matous tumours  under  the  jaw  and  in  both 
breasts,  as  well  as  in  the  uterus,  and  other 
internal  organs,  in  whom  firm  union  occurred 
after  two  fractures  of  the  left,  and  one  of  the 
right  humerus,  all  received  within  fourteen 
months,  and  produced  by  very  slight  causes. 
Mr.  Coates,  and  Sir  Charles  Bell  (Lond. 
Med.  Gaz.  xiii.),  have  given,  each  a case,  of 
fracture  occurring  in  cancerous  patients, 
where  no  sort  of  union  had  formed  after 
eight  and  six  weeks,  and  where  cancerous 
matter  was  found  deposited  in  the  bones. 

“ Fragility  of  the  bones. — The  same  cause 
which  gives  rise  to  undue  fragility  in  the 
bony  structure,  might  a priori  be  supposed  to 
retard,  if  it  did  not  altogether  prevent  their 
consolidation  after  fractures.  Experience 
however  proves  this  not  to  be  the  case,  and 
generally  indeed,  it  may  be  said,  that  where 
a proneness  to  fracture  from  trifling  causes 
exists,  these  accidents  are  repaired  with  great 
facility. 

“ Scurvy  fevers  of  a low  type,  or  any  other 
disease  inducing  great  debility,  or  actual 
prostration,  may  also  prevent  the  reparative 
process  after  fractures  from  taking  place  as 
in  ordinary  cases.” 

The  cause  of  want  of  union  is  sometimes 
to  be  found  in  the  general  impoverished  and 
bad  state  of  the  system,  produced  by  improper 
abstinence  from  food,  or  the  withdrawal  of  an 
habitual  stimulus.  The  following  cases  illus- 
trative of  this  cause  are  given  by  Sir  B. 
Brodie  (Lond.  Med.  Gaz.  xiii.  p.  56,  1833). 
“ A gentleman  was  growing  fat,  and  not  liking 
to  do  so,  he  placed  himself  on  a very  slim 
diet,  though  accustomed  to  good  living  pre- 
viously. After  six  months  of  starvation,  he 
broke  his  arm,  and  the  bone  would  not  unite. 

I saw  him  many  months  afterwards,  and  there 
was  scarcely  any  union,  even  by  soft  sub- 
stance. Another  patient  about  whom  I was 
consulted,  a lady,  was  growing  fat,  and 
thought  she  would  also  prevent  it,  by  pur- 
suing a similar  system  of  diet.  Some  months 
afterwards  she  broke  her  arm,  and  union  did 
not  take  place.”  A striking  instance  of  the 
same  cause  in  preventing  union  is  related  by 
M.  Noel  (Prix  de  1’ Acad,  de  Chirurg.  v.  p.  45, 
8vo,  Paris,  1819),  of  a girl,  setat.  18,  of  good 
constitution,  in  whom  no  attempt  at  union 
had  taken  place  after  a fracture  of  the  leg  at 
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its  middle  part,  at  the  end  of  eight  months. 
The  patient  was  greatly  reduced  from  want 
of  nourishment,  she  having  subsisted  for  some 
time  upon  six  ounces  of  bread,  with  water, 
per  diem.  Supposing  want  of  union  to  de- 
pend upon  insufficient  nourishment,  the 
patient  was  placed  upon  a good  diet,  and 
about  six  weeks  afterwards  union  of  the  frac- 
tured bones  was  perfect.  Beckett  relates  the 
case  of  a patient,  aetat.  23,  with  fractured  os 
humeri,  in  whom  the  loss  of  a large  quantity 
of  blood,  and  the  denying  him  a competent 
sustenance  prevented  re-union  till  the  end  of 
nine  months  (Chirurgical  Observations,  p.  16). 
A case  in  which  want  of  union  may  perhaps 
be  attributed  to  slim  diet  together  with 
repeated  bleedings,  is  given  by  Dr.  Hewson 
(North  American  Journ.  for  Jan.  1828,  p.  11). 
This  patient  was  admitted  into  the  Pennsyl- 
vania Hospital,  in  March,  1827,  on  account  of 
an  imperfect  union  of  the  tibia  near  its  cen- 
tre. In  August,  1818,  both  bones  of  the 
leg  were  broken.  He  was  subjected  to  a 
severe  antiphlogistic  treatment  and  lost  seve- 
ral pounds  of  blood.  It  was  not  until  six 
weeks  after  the  accident  that  he  was  allowed 
any  portion  of  animal  food.  Other  striking 
illustrations  of  the  effect  of  an  altered  mode 
of  living,  may  be  found  in  the  Medico-Chi- 
rurgical  Review  for  January,  1836. 

Mr.  Wilson, formerly  professor  of  the  Royal 
College  of  Surgeons  in  London,  used  to  re- 
late an  impressive  instance  of  the  influence  of 
constitution  upon  the  powers  of  reparation. 

A woman  accustomed  to  drink  spirits  suf- 
fered a fracture  of  the  leg,  and  was  deprived 
for  a while  of  her  habitual  stimulus  ; but  no 
repair  of  the  bone  went  on,  until  her  wonted 
and  necessary  support  was  had  recourse  to, 
and  then  she  rapidly  recovered. 

“ The  influence  of  low  diet,  long  continued, 
upon  the  parts  interested  in  compound  frac- 
tures, must  have  been  noticed  by  all  sur- 
geons, and  the  good  effect  produced  in  such 
cases  by  an  increased  diet,  and  the  allowance 
of  an  accustomed  stimulus,  as  well  in  causing 
the  more  rapid  deposit  of  callus,  as  in  im- 
proving the  state  of  the  wound,  have  been 
observed.  That  the  large  abstraction  of  blood 
alone  will  not  prevent  the  formation  of  callus, 
is  well  seen  in  the  following  cases. 

“ Isaac  Yorke,  aetat.  19,  was  admitted  into 
the  Pennsylvania  Hospital,  October  5th, 

1801,  for  fracture  of  the  right  thigh.  His 
accident  had  happened  one  week  previously 
to  his  admission,  during  which  time  he  had 
been  delirious,  and  had  undergone  five  bleed- 
ings, in  all  amounting  to  one  hundred  and  two 
ounces.  He  continued  to  do  well  until  the 
7th,  when  his  delirium  returned,  and  between 
this  date  and  the  15th,  he  was  bled  at  different 
times  to  the  amount  of  ninety  ounces,  making 
in  all  one  hundred  and  ninety-two  ounces  ; 
from  the  15th  he  recovered  rapidly,  and  was 
discharged  from  the  hospital  January  13th, 

1802. 

“Jas.  Oit,  aetat.  32,  was  admitted  May  16th, 
1804,  for  compound  fracture  of  the  leg,  two 


inches  above  the  ankle,  and  injury  of  his 
thorax.  Great  pain  and  difficulty  of  breath- 
ing followed  the  accident,  to  relieve  which  he 
lost  thirty  ounces  of  blood  in  the  first  twenty- 
four  hours  following  it.  On  the  20th,  deli- 
rium set  in,  and  in  the  two  following  days 
sixty-two  ounces  more  of  blood  were  taken 
from  him,  making  in  all  ninety  ounces ; after 
this  his  symptoms  abated,  and  he  recovered 
rapidly.”  (Penn.  Hos.  Case-Book,  i.  pp.  27, 
31.) 

Deficiency  of  nervous  influence  has  been 
supposed,  on  very  feeble  grounds,  to  be  a 
cause  of  non-union.  An  instance  is  men- 
tioned by  Mr.  Travers  (Further  Inquiry,  &c. 
p.  436),  “ in  which  union  failed  to  proceed  after 
a fracture  of  the  leg  that  was  paralyzed  from 
fracture  of  the  lumbar  vertebrae,  although  the 
humerus,  broken  at  the  same  time,  united 
perfectly  in  the  usual  period.  Mr.  Tuson 
notices  a case  of  paralysis  of  the  lower  part 
of  the  body  from  injury  of  the  spine,  accom- 
panied by  fracture  of  the  fibula  and  disloca- 
tion of  the  shoulder  joint,  in  which  the  frac- 
ture of  the  fibula,  the  leg  being  paralyzed, 
did  not  reunite,  nor  did  there  appear  any 
reaction  about  the  parts  to  effect  it ; whilst 
the  capsular  ligament  of  the  shoulder  joint, 
which  was  not  paralyzed,  did  unite  and  was 
scarcely  perceptible  (On  the  Spine,  p.  254). 
Mr.  Benjamin  Philips  (Lond.  Med.  Gaz.  for 
May,  1840,  p.  327)  has  seen  a case  in  which 
the  same  injury  that  fractured  a man’s  leg 
injured  the  lower  part  of  the  spine  ; he  lived 
five  weeks,  but  there  had  been  no  effort  at 
reparation.  Diminished  nervous  influence 
will  not,  however,  in  all  instances,  hinder 
the  formation  of  callus,  as  is  shown  by  a case 
recorded  by  Mr.  Busk  (Lond.  Med.  Gaz. 
for  April,  1840,  p.  97),  of  a gentleman,  aetat. 
65,  who  had  been  more  or  less  paralytic  for 
upwards  of  twenty  years,  for  the  last  twelve 
or  fourteen  of  which  he  had  been  completely 
deprived  of  all  power  of  motion  and  sensa- 
tion from  the  loins  downwards,  who  fractured 
his  left  leg  below  the  middle,  and  in  whom, 
at  the  end  of  five  weeks,  the  bones  had  firmly 
united.” 

Cutting  off  the  direct  supply  of  blood  to  an 
extremity  by  ligature  of  the  principal  arterial 
trunk,  might  a priori  be  supposed  sufficient  to 
retard  union  after  fracture.  This,  however, 
does  not  seem  always  to  exert  a marked  in- 
fluence upon  the  process.  Petit  (Mai.  des  Os, 
quoted  from  the  thesis  of  Berard,  p.  27)  men- 
tions a fractured  leg,  accompanied  by  rupture 
of  the  anterior  tibial  artery,  in  which  union 
was  effected  in  the  usual  way.  In  the  Sur- 
gical Essays  of  Mr.  Bransby  Cooper  is  a case 
of  fractured  femur  accompanied  with  injury 
to  the  popliteal  artery,  where,  although  the 
femoral  was  taken  up,  the  fracture  was  soundly 
united  in  six  weeks.  In  a case,  however,  of  a 
similar  kind,  reported  by  Dupuytren  (Lepons 
Orales,  iv.  618),  the  work  of  consolidation 
went  on  slowly,  the  nutrition  being  weakened 
in  the  limb  by  the  ligature  of  the  artery. 
At  the  end  of  the  first  month,  the  callus  had 
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scarcely  begun  to  be  formed  ; at  the  termina- 
tion of  the  second,  union  was  very  weak,  and 
it  did  not  become  perfectly  solid  till  after  the 
expiration  of  four  months.  In  animals,  such 
as  guinea-pigs,  rabbits,  &c.  Brodie  has  found 
by  experiment,  that  the  reparative  process  in 
a fracture  of  the  thigh-bone  is  delayed  in  its 
commencement  for  a week  or  a fortnight,  by 
placing  a ligature  on  the  femoral  artery,  but 
at  the  end  of  that  time  union  goes  on  as 
though  no  such  operation  had  been  done. 
(Lancet,  i.  p.  381,  1840-1.) 

“ Advanced  age  is  placed  among  the  causes 
which  always  retard  the  consolidation  of  frac- 
tured bones,  though  the  reading  of  observa- 
tions reported,  and  daily  experience,  does  not 
confirm  it.  In  some  cases  of  this  kind,  I 
have  seen  the  callus  deposited  and  firm  union 
occur  remarkably  soon.  In  1838,  two  in- 
stances in  which  this  took  place  were  treated 
by  me  at  the  Pennsylvania  Hospital.  In  one 
of  them,  occurring  in  a man  aged  ninety,  the 
humerus  was  fractured  near  its  middle,  and 
under  the  usual  treatment,  firm  union  took 
place  at  the  end  of  six  weeks.  In  the  other, 
a decrepid  female,  aged  eighty,  who  died 
from  exhaustion  eighty-four  days  after  frac- 
tures of  the  middle  of  the  femur  and  the 
ilium,  the  mass  of  matter  thrown  out  around 
the  fractured  portions  was  truly  astonishing. 
An  instance  is  mentioned  by  Professor  Hor- 
ner (Treatise  on  Anatomy,  i.  p.  27),  in  which 
a simple  fracture  of  the  os  humeri  occurring 
in  a female,  aged  ninety,  was  firmly  united  at 
the  end  of  five  weeks.  Adverting  to  the  sup- 
posed influence  of  old  age  in  causing  imper- 
fection or  failure  of  bony  union,  Dr.  Wright 
thus  gives  his  experience.  ‘ I have  been 
frequently  struck  with  the  resources  of  the 
system  in  old  age,  as  displayed  in  the  prompt 
and  perfect  repair  of  injuries  both  of  the  soft 
and  solid  parts  of  the  body.  In  the  closing 
of  wounds,  the  filling  up  and  healing  of  exten- 
sive ulcers,  and  the  firm  reunion  of  fractures, 
it  has  occurred  to  me  to  observe  all  those 
processes  accomplished  with  a facility  and 
completeness  scarcely  exceeded  at  any  age, 
in  some  instances  where  the  subjects  of  such 
accidents  had  passed  the  eightieth  year  of 
life.’  (American  Journ.  of  Med.  Sci.  iv. 
p.  273.)  Bonn  (Descript.  Thesauri  Ossium 
Morb.  p.  59-G1,  1 783),  quoted  from  Berard’s 
thesis,  p.  7.  however,  has  furnished  two  obser- 
vations, where  advanced  age  appeared  to  be 
the  only  circumstance  which  retarded  the 
formation  of  callus.  Some  idea  of  the  influ- 
ence of  age  in  the  production  of  false  joint, 
may  be  derived  from  an  analysis  of  112  cases 
extracted  from  our  table,  in  which  the  age  is 
noted. 

Of  the  age  of  20  and  under  there  were  14 
Between  the  ages  of  20  and  30  there  were  53 
Between  the  ages  of  30  and  40  . . 21 

Above  the  age  of  40  . . . .24 

112” 


Of  the  last  named  twenty-four  only  six 
were  above  fifty-five  ; namely,  two  were  sixty 
years  of  age  ; one  sixty-one,  one  sixty-five, 
and  two  seventy-four.  Thus  there  are  no 
grounds  for  supposing  that  advanced  life  im- 
pedes reunion  of  bones  in  the  slightest  degree. 

“ According  to  Larrey,  (Memoirs  of  Mili- 
tary Surgery,  trans.  by  Hall,  i.  p.  301.)  even 
the  season  and  atmospheric  temperature  may 
exert  some  influence  upon  the  consolidation 
of  fractured  bones  ; he  relates  that  the  gun- 
shot wounds  of  the  superior  extremities  com- 
plicated with  fracture,  especially  those  of  the 
humerus,  received  by  the  French  soldiers  in 
Syria,  although  dressed  according  to  art,  were 
almost  all  followed  by  accidental  articulations, 
which  he  attributes  to  the  following  causes. 

“ 1st.  To  the  continual  motion  to  which  the 
wounded  were  exposed  after  their  departure 
from  Syria,  until  their  arrival  in  Egypt,  and 
their  being  obliged  to  travel  mounted,  or  on 
foot. 

“ 2nd.  To  the  bad  quality  of  their  food,  and 
to  the  brackish  water  that  they  were  forced 
to  drink  on  this  tedious  journey. 

“ 3rd.  To  the  state  of  the  atmosphere  in 
Syria,  that  is  almost  deprived  of  vital  air,  and 
loaded  with  pernicious  vapours  arising  from 
the  numerous  marshes  near  which  they  re- 
mained a long  time.” 

“ The  local  causes  which  may  hinder  the 
consolidation  of  fractured  bones  are  various. 

“ 1st.  Frequent  motion  of  the  part.  This 
may  be  owing  either  to  indocility  and  per- 
verseness on  the  part  of  the  patient,  to 
removing  patients  from  place  to  place  after 
these  accidents,  or  to  a want  of  apparatus 
wherein  to  confine  the  fractured  limb.  Too 
much  motion  from  injudicious  management  of 
the  fracture  by  frequent  dressing,  or  the  lay- 
ing aside  of  splints,  and  the  use  of  the  limb 
at  too  early  a period  after  the  accident,  may 
also  give  rise  to  it.  Frequent  motion  of  a 
fractured  limb  is  the  only  cause  of  want  of 
union  mentioned  by  Celsus.  Mr.  Amesbury 
(Loc.  citat.  p.  197)  considers  want  of  rest  to 
be  more  frequently  the  occasion  of  deficient 
union  than  any  other,  and  considers  it  to 
have  been  the  primary  cause  in  almost  all  the 
cases  which  he  had  examined.  The  opinion 
that  want  of  union  is  to  be  attributed  most 
generally  to  some  defect  in  our  treatment,  is 
held  by  Dr.  J.  R.  Barton  (Medical  Re- 
corder, ix.  p.  276,  1826),  Liston  (Lancet,  ii. 
168,  1835-6),  Key  (Lond.  Med.  Gaz.  iv. 
p.  262,  1829),  Macfarlane  (Edin.  Med.  and 
Surg.  Journ.  xlvii.  1837),  and  most  other 
surgeons  who  have  of  late  written  upon  the 
subject.  Out  of  forty-four  cases  extracted 
from  the  table  appended  to  this  paper,  in 
which  the  occurrence  of  pseudarthrosis  has 
been  set  down  by  the  authors  to  some  parti- 
cular cause,  twenty-two  may,  I think,  from 
what  is  stated,  be  fairly  attributed  to  motion 
in  the  fracture  caused  by  neglect,  or  entire 
want  of  treatment.  The  information  on  this 
point,  however,  derived  from  the  table,  can- 
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attention  seeming  to  have  been  directed  to  it 
by  most  of  the  reporters  of  the  cases. 

“ 2nd.  From  the  fractured  ends  being  widely 
separate,  or  from  their  not  being  kept  closely  in 
contact.  The  nearer  the  fractured  ends  of  a 
bone,  in  which  the  injury  has  been  followed 
by  loss  of  substance,  are  laid,  the  easier  will 
consolidation  take  place,  and  though  want  of 
union  after  fractures  may  undoubtedly  follow 
the  first  of  these  causes,  yet  its  occurrence  in 
such  cases  is  not  constant.  The  length  of  bone 
that  may  be  removed  from  fractured  limbs  and 
regenerated,  often  even  under  unfavourable 
circumstances,  or  in  debilitated  subjects,  is 
truly  astonishing.  In  the  case  of  a boy,  aetat. 
12,  who  came  under  my  care  in  the  Pennsyl- 
vania Hospital  in  1837,  two  inches  of  the 
tibia  were  removed,  notwithstanding  which, 
he  was  discharged  cured  in  eleven  weeks, 
with  shortening  of  the  limb  of  but  half  an 
inch,  the  space  occupied  by  the  removed 
bone,  being  filled  by  a firm  and  even  callus. 
Van  Swieten  (Commentaries,  i.  p.  514,  § 343) 
relates  that  he  saw  a fragment  of  the  tibia, 
four  inches  in  length,  removed  after  a frac- 
ture, and  replaced  at  the  end  of  ten  months 
by  a firm  matter  without  shortening  of  the 
limb.  Gooch  (Chirurgical  Works,  ii.  p.285) 
notes  a case  in  which  five  inches  of  the  tibia 
were  lost,  and  supplied  by  solid  bone.  Mr. 
Phillips  (Lond.  Med.  Gaz.  May,  1840)  men- 
tions a young  man  in  whom  five  inches  had 
been  removed  with  a similar  result.  Lam- 
motte  (Traite  de  Chirurg.  ii.  p.  148)  nar- 
rates two  remarkable  instances  of  a like  kind, 
in  one  of  which  six  inches  of  the  tibia  were 
removed  after  the  accident,  notwithstanding 
which  the  fragments  were  united  at  the  end 
of  eight  months  without  shortening,  by  a firm 
callus.  Many  similar  cases  are  to  be  found  in 
the  records  of  our  science,  and  all  hospital 
surgeons  must  have  frequently  witnessed  such, 
in  a greater  or  less  degree. 

“ The  consequence  of  want  of  close  con- 
tact between  the  fractured  surfaces  is  well 
seen  in  the  patella,  olecranon,  and  os  calcis, 
all  of  which  unite  by  bone  when  brought 
strictly  in  apposition,  but  as  this  in  most 
cases  cannot  be  effected,  are  found  gene- 
rally united  by  a fibro-ligamentous  matter  of 
greater  or  less  length,  according  as  the  frag- 
ments have  been  more  or  less  widely  sepa- 
rated. The  difficulty  of  retaining  the  bones 
in  close  contact  in  oblique  fractures,  is,  in  the 
opinion  of  many,  a very  common  cause  of 
deficient  bony  union.  To  place  the  frag- 
ments in  contact  in  these  cases,  extension  and 
counter-extension  is  kept  up,  and  often  the 
force  exerted  is  in  so  great  a degree,  as  to 
cause  suffering  to  the  patient,  and  is  by  him, 
or  his  attendants,  relaxed  after  the  departure 
of  the  surgeon.  At  the  following  visit,  dis- 
placement is  found  to  exist,  and  in  endea- 
vouring to  avoid  deformity,  the  surgeon 
extends  the  limb.  Pain  ensues,  and  the  appa- 
ratus is  again  loosened,  and  this  is  repeated 
until,  from  the  constant  slipping  of  the  frag- 
ments over  each  other,  either  the  ends  of  the 


bones  become  smoothed  off,  and  as  it  were 
cicatrized,  with  a large  and  misshapen  callus 
thrown  out  around  each  extremity,  or  else 
bony  matter  is  not  deposited  in  sufficient 
quantity  to  surround  the  fractured  ends, 
which  continue  loosely  united  by  means  of  a 
fibro-ligamentous  matter. 

“ 3rd.  From  disease  of  the  fractured  extremi- 
ties. This  is  particularly  the  case  in  compound 
fractures  where  necrosis  follow's.  In  these 
injuries,  if  the  periosteum  be  torn  off  from  the 
ends  of  the  bone,  these  parts  at  once  lose 
their  vitality,  and  the  suppuration  kept  up 
around  the  fragments  during  exfoliation  hin- 
ders union  from  occurring  till  a late  period, 
in  addition  to  which  the  long  confinement 
necessitated  by  such  a state,  exerts  a noxious 
influence  upon  the  constitution  of  the  patient, 
and  by  this  means  still  further  retards  the 
work  of  reparation.  The  case  cited  by 
Faivre  (Ancien  Journ.  lxviii.  p.  210)  was  of 
this  kind.  The  seat  of  fracture  was  in  the 
tibia,  and  had  existed  for  seven  months.  A 
portion  of  the  whole  cylinder  of  the  bone, 
one  inch  and  a half  in  length,  was  found 
loose  and  was  removed,  and  the  ends  cau- 
terized with  a hot  iron  ; six  months  after 
which  a perfect  cure  had  taken  place. 
Schmucker  (Verm.  Chir.  Schrif.  quoted  from 
S.  Cooper)  also  relates  a case  of  fractured 
leg  in  which  necrosis  of  a portion  of  the  tibia 
followed,  and  no  callus  was  formed  at  the  end 
of  eight  months,  a sinus  remaining  on  each 
side  of  the  leg.  The  sinuses,  at  the  end  of 
the  time  stated,  were  laid  open,  and  the  dead 
pieces  of  bone  extracted,  by  which  means  the 
impediment  to  the  formation  of  callus  was 
removed,  and  the  fracture  became  firmly 
united  in  two  months.  Sometimes,  however, 
the  necrosis  is  only  the  remote  consequence 
of  the  injury.  Pieces  of  bone  are  completely 
broken  off  at  the  time  of  accident,  but  still 
retain  their  life,  and  are  embedded  in  the 
provisional  callus,  and  when  the  fracture  is 
almost  consolidated,  these  lose  their  vitality 
and  act  as  foreign  substances,  giving  rise  to 
inflammation,  which  destroys  in  the  course  of 
a few  days  all  the  solidity  of  the  callus,  and 
postpones  for  a long  time  the  cure.  Mr. 
Amesbury  (Loc.  citat.  p.  197)  mentions  his 
having  seen  a man  with  a fractured  humerus 
accompanied  with  necrosis,  in  which  no  union 
took  place,  and  the  arm  was  amputated.  I 
have  myself  had  occasion  to  observe  a frac- 
ture of  the  leg  accompanied  with  caries,  in 
an  elderly  woman,  where  union  failed  to 
occur,  and  amputation  was  performed  by 
request  of  the  patient.  Hildanus  (Opera, 
168,  cent.  ii.  obs.  66),  Duverney  (Mai.  des 
Os),  Petit,  Heister  (Surgery,  trans.  1763, 
p.  128),  and  many  other  authors,  have 
recorded  similar  facts.  Interesting  cases  in 
which  the  development  of  hydatids  in  the 
medullary  canal  prevented  the  formation  of 
callus  have  occurred  to  Webster  (New  Eng. 
Journ.  viii.  p.  29,  1819),  Wickham  (Lond. 
Med.  and  Phys.  Journ.  ii.  N.  S.),  and  Dupuy- 
tren  (Journ.  Hebdom.  xii.  and  ix.  1833)  ; and 
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Amesbury  (Op.  citat.  p.  197)  has  seen  the 
same  thing  follow  the  existence  of  abscess  in 
the  bone.  Mr.  Arnott  (Lond.  Med.  Gaz. 
June,  1840)  amputated  the  limb  of  a patient 
in  Middlesex  Hospital,  in  consequence  of  a 
fracture  of  the  leg  which  had  occurred  in 
the  situation  of  a node,  and  remained  un- 
united at  the  end  of  a year  : the  fibula  in  this 
case  was  firmly  consolidated.  The  general 
rule,  however,  that  broken  diseased  bones 
will  not  unite,  is  not  absolute.  Dr.  Peirson 
(Remarks  on  Fractures,  p.  38,  Boston,  1840) 
has  seen  repeated  instances  of  rapid  consoli- 
dation in  bones  so  diseased  as  to  be  broken 
by  a very  small  degree  of  force.  ‘ I had  a 
patient,’  says  Sir  B.  Brodie  (London  Med. 
Gaz.  xiii.  p.  56,  1833),  “ in  whom  some  of  the 
bones  had  nodes  upon  them,  and  were  much 
enlarged.  A portion  of  the  clavicle  was 
enlarged,  and  much  diseased  besides.  This 
man  broke  the  collar  bone  through  the  dis- 
eased part.  I bound  up  his  arm,  and  it  united 
as  soon  as  ordinary  fractures.’  In  the  follow- 
ing case  treated  by  me  at  the  Pennsylvania 
Hospital,  want  of  union  was  evidently  kept  up 
by  a necrosed  state  of  the  inferior  fragment, 
after  the  removal  of  which  a perfect  cure  was 
effected. 

“ The  patient  was  a healthy  farmer  from 
Clearfield  county,  Pennsylvania,  aged  thirty, 
who  was  received  on  the  9th  of  August,  1837. 
He  stated,  that  on  the  29th  of  May  pre- 
viously, a loaded  waggon  had  passed  over  his 
arm  and  produced  a simple  fracture,  which 
was  dressed  by  a neighbour,  with  three  board 
splints  fastened  tightly  by  a bandage  around 
the  injured  part  only.  On  the  second  day 
after  its  application,  in  consequence  of  vio- 
lent pain  at  the  seat  of  fracture,  and  great 
swelling  of  the  hand  and  fore-arm,  a physician 
was  brought  to  him  from  a distance  of  many 
miles,  who  removed  the  dressings.  Upon 
removal,  the  soft  parts  at  the  anterior  and 
inner  side  of  the  arm  were  found  to  be  mor- 
tified, ar.d  in  twelve  or  fourteen  days  afterward, 
separated,  and  left  the  bone  projecting  some 
two  or  three  inches.  He  suffered  during  this 
time  from  severe  inflammation  of  the  arm, 
accompanied  by  fever  and  a profuse  discharge 
of  pus  ; and  after  recovering  in  a measure  his 
strength,  he  set  off  on  foot  for  Philadelphia, 
where  he  arrived  the  evening  before  entering 
the  hospital.  The  seat  of  fracture  was  found 
to  be  just  below  the  insertion  of  the  deltoid 
muscle,  and  the  inferior  fragment  protruded 
through  an  opening  only  large  enough  to 
admit  of  its  passage.  The  end  of  this  frag- 
ment was  of  a yellowish  white  colour,  and 
deprived  of  periosteum  for  the  space  of  an 
inch  or  more,  and  not  loose.  No  bony  union 
had  taken  place.  There  was  a small  dis- 
charge of  pus  from  the  part,  and  no  pain  was 
experienced  on  handling  and  examining  it. 
A good  deal  of  hardening  existed  at  the  point 
of  fracture,  but  it  appeared  to  be  rather  from 
thickening  of  the  different  tissues,  than  from 
a deposit  of  callus.  His  general  health  was 
good.  On  the  30th  of  September  the  pro- 


jecting portion  of  the  bone  was  found  to  be 
loose,  and  was  removed  ; after  which  the 
wound  soon  closed,  and  union  begun  to  take 
place.  By  the  1st  of  November  union  was 
perfectly  firm. 

“ 4th,  The  interposition  of  foreign  bodies  be- 
tween the  fragments  has  been  generally  stated 
among  the  causes  which  may  retard  union. 
Portions  of  bone  which  are  completely 
detached,  bullets  or  other  foreign  substances, 
sometimes  remain  between  the  extremities, 
and  by  keeping  up  profuse  and  long  continued 
suppuration,  so  debilitate  the  system  as  to 
prevent  the  formation  of  callus,  and  give  rise 
to  this  state.  Rossi  (These  sur  les  Resec- 
tions, by  M.  Roux)  notices  a case  of  un-united 
fracture  of  the  humerus,  amputated  by  him 
after  the  resection  of  the  extremities  had 
been  unsuccessfully  resorted  to,  in  which  the 
cause  of  non-union  w'as  found  to  be  a ball 
contained  in  the  medullary  canal  a little 
above  the  false  joint.”  Fairly  stated,  how- 
ever, the  pseudarthrosis  can  hardly  be  said 
to  depend  permanently  on  the  intervention  of 
foreign  bodies.  Necrotic  portions  finally 
become  separated  ; an  intermediate  fragment 
which  retains  its  vitality  is  only  a source  of 
some  delay,  as  it  renders  fixed  contemplation 
somewhat  more  difficult.  A foreign  body 
well  compressed  between  the  two  fractured 
ends  must  be  an  incessant  cause  of  excite- 
ment. In  the  absence  of  pressure  the  sub- 
sidence of  the  primary  inflammation  may 
remove  the  irritating  effects  of  the  foreign 
body,  by  giving  it  a covering  of  dense  fibrous 
structure.  A remarkable  instance  in  which 
this  happened  after  fracture  of  the  femur  is 
reported  by  M.  Vogelvanger  (Gaz.  Medi- 
cate, p.  44*5,  1838).  Two  years  after  the 
accident  the  patient  died,  and  M.  V.  found  a 
piece  of  iron  thirty-five  lines  in  length,  and 
five  in  breadth,  completely  surrounded  by  a 
deposit  of  callus. 

“ Slips  of  muscle,  or  tendinous  matter  inter- 
posed between  the  fragments,  has  also  been 
stated  as  one  of  the  causes  of  want  of  union. 
That  in  some  instances  these  parts  are  found 
lying  between  the  fractured  extremities  there 
is  no  doubt,  but  that  it  ever  proves  in  itself  a 
cause  of  non-union,  I am  not  disposed  to 
admit.  In  all  of  the  instances  in  which  I 
find  it  mentioned  as  having  existed,  it  is  also 
stated  that  the  fracture  has  been  oblique,  and 
the  fragments  more  or  less  separated  from 
each  other.  When  this  state  of  things  exists, 
any  soft  parts  in  the  neighbourhood  of  the 
fracture  are  necessarily  forced  into  the  space 
between  the  bones,  and  so  remain  until  a pro- 
per position  is  given  to  the  limb  and  the  frag- 
ments perfectly  reduced  ; and  where  from 
the  size  of  the  intervening  part  this  cannot 
be  at  once  done,  the  mere  continued  pressure 
of  the  ends  of  the  bone  would  in  a very  short 
time,  if  properly  adjusted,  cither  cause  its 
absorption,  or  else  cause  it  to  take  on  the  ossi- 
fic  action.  The  interposition  of  any  soft  parts 
between  the  ends  of  a fractured  bone  is  justly 
regarded  by  Mr.  Key  (Loud.  Med.- Gaz.  iv. 
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p.  264)  as  a mere  excuse  for  the  occurrence 
of  non-union.  ‘ It  is  the  duty  of  the  sur- 
geon,' he  observes,  ‘ when  he  examines  into 
the  nature  of  the  accident,  and  places  the 
limb  in  splints,  to  ascertain  that  the  fractured 
ends  grate  together  ; and  if  muscle  is  inter- 
posed, to  make  extension  in  order  to  disen- 
gage the  broken  extremity.’  The  case  men- 
tioned in  the  Dictionary  of  Cooper,  on  the 
authority  of  Sir  James  Earle,  is  often  quoted 
to  show  the  possibility  of  muscular  substance 
forming  an  impediment  to  the  union  after 
fractures.  He  says,  ‘ I have  seen  a woman, 
under  Sir  James  Earle,  in  the  above  hos- 
pital (St.  Bartholomew’s),  whose  os  brachii 
did  not  unite,  though  it  had  been  broken 
several  months.  Every  attempt  to  move  the 
bone  occasioned  excruciating  torture.  The 
woman  died  of  some  illness  in  the  hospital ; 
and,  on  dissecting  the  arm,  the  cause  of  the 
fracture  not  having  united  was  found  to  arise 
from  the  upper,  sharp  pointed  extremity  of 
the  lower  portion  of  the  broken  bone  having 
been  forcibly  drawn  up  by  the  muscles,  and 
penetrated  the  substance  of  the  biceps,  in 
which  it  still  remained.’  From  this  it  is 
clearly  evident  that  the  fracture  was  oblique, 
and  the  fragments  much  displaced  ; and  this 
want  of  apposition  in  the  fragments  is  surely 
alone  a sufficient  cause  for  the  non-union, 
without  seeking  for  it  in  the  interposition  of 
muscular  fibres  between  the  fragments.  Be- 
sides, it  is  well  ascertained  that  muscle,  as 
well  as  all  the  other  parts  surrounding  a frac- 
tured bone,  contribute  more  or  less  to  the 
formation  of  the  callus.  An  interesting  pre- 
paration going  to  support  this  view,  and  much 
to  the  point  in  this  particular  matter,  is  men- 
tioned in  the  Dictionnaire  de  Medecine  (xiii. 
art.  Fract.  2nd  ed.)  as  having  been  presented 
to  the  Anatomical  Society  of  Paris,  in  which 
the  fragments  of  a clavicle,  separated  to  the 
extent  of  an  inch  by  the  subclavian  muscle, 
were  united  together  very  solidly  by  tw’o 
bridges  of  newly-formed  bone,  in  the  centre 
of  which  the  muscle,  itself  ossified,  was  impri- 
soned. 

“5th.  Tight  bandaging.  That  a tight  bandage 
may  prevent  the  restorative  process  from 
taking  place  there  can  be  no  doubt.  Duver- 
ney  (Diseases  of  the  Bones,  trans.  by  Ing- 
ham, p.  171,  1762)  thinks,  nothing  in  simple 
fractures  so  much  opposes  the  formation  of 
callus  as  a too  tight  bandage.  Pare  (Works, 
trans.  by  Johnston,  p.  379,  1649),  and  Wise- 
man (Chirurgical  Treatises,  ii.  p.  256,  5th  ed. 
Lond.  1719),  also  caution  us  in  regard  to  its 
employment.  Sir  B.  Brodie  explains  its 
modus  operandi,  by  supposing  that  the  frac- 
ture does  not  receive  a sufficient  quantity 
of  blood  to  allow  the  process  to  go  on ; 
M.  Malgaigne  attributes  it  to  the  pressure 
preventing  the  deposit  of  the  provisional 
callus.  In  support  of  the  view  of  the 
latter  it  may  be  remarked,  that  Troja  long 
since  satisfied  himself  by  experiment,  that 
moderate  compression  in  no  way  interferes 


with  the  process  of  reunion  after  fractures, 
but  showed  that  a bandage  tightly  applied, 
without,  nevertheless,  being  so  much  drawn 
as  to  cause  any  serious  accident,  prevented 
the  formation  of  the  provisional  callus  and  its 
consequent  consolidation. 

“6th.  The  long  continued  use  of  cooling 
applications,  by  keeping  down  vascular  action 
in  the  fractured  part,  is  ordinarily  given  a3 
one  cause  of  tardy  union.  These  applica- 
tions should  never  be  continued  after  the 
subsidence  of  the  acute  inflammatory'  symp- 
toms. By  Mr.  Amesbury,  diminished  action 
from  the  too  long  continuance  of  sedative  or 
cooling  lotions,  is  regarded  as  a frequent 
cause  of  tardy  union  (Op.  citat.  p.  198). 
Dupuvtren  regards  them  in  the  same  light. 

“ 7th.  The  too  early  use  of  a fractured  limb 
sometimes  causes  absorption  of  the  callus  to 
such  an  extent  as  to  permit  of  motion  in  the 
part ; and  if  in  such  instances  the  moving 
about  is  continued,  the  friction  kept  up 
between  the  ends  of  the  bone  causes  them  to 
become  rounded,  at  the  same  time  that  the 
surrounding  tissues  become  thickened,  and 
form  a false  joint.”  This  is  in  point  of  fact 
what  we  have  explained  before, — the  conver- 
sion of  soft  callus  into  ligament  by  the  influence 
of  motion  and  extension.  The  same  in  effect 
occurs  in  the  reunion  of  tendons,  ligaments, 
and  muscles,  and  also  of  several  bones. 

Some  observations,  lately  made  by  MM. 
Berard  and  Gueretin,  might  seem  to  show 
that  the  supply  of  blood  to  the  bone  exer- 
cises an  important  influence  on  the  period 
at  which  the  epiphyses  become  united  by 
bone  to  the  shaft,  and  on  the  frequency 
of  the  occurrence  of  false  joints  in  par- 
ticular parts  of  the  bone ; — that  the  epi- 
physis towards  which  the  principal  nutri- 
tious artery  of  the  bone  runs,  coalesces  sooner 
with  the  shaft,  than  the  other  epiphysis  ; 
and  that  false  joints  are  of  less  frequent 
occurrence  in  the  part  of  the  shaft  between 
the  opening  of  the  canal  for  the  nutritious 
artery,  and  the  extremity  of  the  bone  towards 
which  the  canal  runs,  than  in  the  other  part 
of  the  shaft.  Thus,  in  the  humerus,  the 
opening  for  the  nutritious  artery  is  situated 
in  the  middle  of  the  length  of  the  bone,  and 
the  canal  that  lodges  the  vessel  runs  towards 
the  condyles.  The  inferior  epiphyses,  con- 
stituting the  condyles, — the  pulley  that  arti- 
culates with  the  ulna,  and  usually  the  lesser 
head  that  articulates  with  the  radius,  co- 
alesce at  an  earlier  period  with  the  shaft, 
than  those  that  form  the  head  of  the  bone* 
and  its  greater  and  lesser  tuberosities.  Aware 
of  these  facts,  M.  Gueretin  (Presse  Medi- 
cale,  i.  p.  45)  was  led  to  examine  into  the 
influence  which  the  direction  of  the  nutri- 
tious artery  exerts  upon  the  consolidation  of 
fractures  ; and  he  has  asserted,  that  un-united 
fractures  are  most  common  in  the  points 
opposite  to  the  direction  of  the  nutritious 
artery. 

Here  is,  however,  an  instance  of  misapplied 
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statistics.  By  the  tables  of  M.  Gueretin  and 
Dr.  Norris1  it  is  proved  that 

In  26  cases  non-union  occurred  in  the 
humerus  ; 13  times  above,  and  13  below  the 
entrance  of  the  nutritious  artery. 

In  21  cases,  non-union  occurred  in  the  fe- 
mur ; 10  times  above,  and  11  below. 

In  12  cases,  non-union  occurred  in  the  fore- 
arm ; 2 above,  and  10  below. 

In  17  cases,  non-union  occurred  in  the  leg; 
5 times  above,  and  12  below. 

It  appears,  therefore,  that  M.  Gueretin’s 
opinion  is  set  aside  as  regards  the  humerus 
and  the  femur,  while,  with  respect  to  the  fore- 
arm and  leg,  the  proportion  of  cases  of  non- 
union, in  the  different  parts  of  each,  does  not 
materially  vary  from  what  we  should  expect 
from  the  proportions  of  ordinary  fractures  in 
the  same  parts ; and  as  these  gentlemen 
together  have  collected  and  compared  se- 
venty-six observations,  the  question  may  be 
regarded  as  settled  A 

The  statement,  that  a fracture  separating 
part  of  a shaft  from  the  chief  medullary 
artery  may  induce  atrophy  of  the  isolated 
portion,  seems  to  me  still  to  require  new  and 
very  careful  proof.  The  able  author  of  this 
opinion,  Mr.  B.  Curling  (see  the  20th  vol.  of 
the  Med.  Chir.  Transactions)  founds  it  upon 
a considerable  number  of  specimens,  the  majo- 
rity of  which  I have  taken  pains  to  examine, 
(indeed  all  that  are  in  the  museums  of  Guy’s 
and  St.  Thomas’s  Hospitals,)  but  I have  not 
found  any  satisfactory  grounds  for  his  conclu- 
sion. The  examples  are  not  without  appear- 
ances of  atrophy,  but  they  suggest  difficulties 
and  objections  in  the  way  of  arriving  at  such 
a conclusion,  which  will  not  be  readily  sur- 
mounted. The  appearance  of  atrophy  has 
presented  itself  to  me  much  more  evidently 
without  the  existence  of  the  supposed  cause, 
and  particularly  in  the  parts  reported  to  be 
most  often  and  evidently  affected  by  that 
cause,  namely,  in  the  lower  end  of  the  tibia 
and  femur,  and  in  the  upper  end  of  the  hume- 

1 M.  Gueretin  gives  an  analysis  of  thirty-five  cases, 
which  is  much  more  favourable  to  his  own  view  than 
a similar  account  of  forty-one  cases  by  Dr.  Norris, 
whom,  on  the  whole,  we  must  suppose  to  be  the  more 
unbiassed  narrator.  One  discrepancy  between  these 
gentlemen  is  very  striking.  M.  Gueretin  describes 
four  false  joints  in  the  upper  third  of  the  tibia,  and 
only  two  below  it ; Dr.  Norris  one  in  the  upper  third, 
and  ten  below  it ; which  last  is  certainly  the  most 
consistent  with  what  I have  seen,  and  with  what  the 
common  site  of  fracture  in  this  bone  should  lead  us 
to  expect. 

2 The  view  concerning  the  epiphyses,  which  origi- 
nated with  M.  Berard  ( Archives  Generates,  xxxvii. 
p.  176.  1835)  is  too  limited  as  evidence  of  a cause. 
The  late  reconsolidation  of  the  epiphyses  of  thekneeand 
caput  humeri  may  admit  of  other  explanations.  If  the 
activity  of  nutrition  and  growth  is  determined  in  part 
by  the  stress  or  tension  which  organs  endure,  we  may 
well  suppose  that  the  broader  articular  surfaces,  not 
supporting  such  great  or  concentrated  pressure  as  the 
narrower  joints,  will  not  evince  the  most  rapid  ad- 
vances towards  maturity.  The  superior  epiphysis  of 
the  tibia,  however,  is  commenced  and  consolidated 
before  the  lower,  according  to  my  own  recent  obser- 
vations. 


rus,  and  as  indeed,  more  or  less,  in  the  ends 
of  all  long  bones.  The  following  are  some 
evident  sources  of  error  An  unequal  obli- 
quity of  the  section  in  different  parts  of  the 
un-united  bones. — The  result  of  deformed 
union  leading  to  increased  and  decreased  strain 
on  particular  parts,  and,  consequently,  to  pro- 
portionate hypertrophy  and  atrophy  in  cor- 
responding parts. — The  anastomosis  of  arte- 
ries, which  are  ever  ready  to  transmit  blood 
to  capillaries,  whose  normal  source  of  supply 
is  obstructed,  simply  for  the  reason  that,  the 
latter  being  empty,  they  become  more  ready 
to  dilate. — The  chief  arteries  and  veins  of  the 
epiphysis  are,  in  the  main,  independent  of 
those  of  the  shaft,  and  must  furnish  assistance 
when  the  supply  of  the  latter  is  cut  off. — The 
common  cause  of  atrophy,  next  to  a general 
defect  of  osseous  material  in  the  blood,  seems 
to  be  hypertrophy  of  the  soft  tissues  within 
bones,  but  this,  while  it  induces  absorption 
and  irregular  expansion,  is  attended  with 
some  fresh  external  deposition  of  bone. 

The  following,  also,  I consider  to  be  material 
objections  to  the  theory  in  question  : — The 
shaft  grows  mainly  by  external  depositions, 
and  these  are  proportionate  to  the  stress  im- 
posed on  the  part,  and  to  the  disposition  it 
may  have  to  yield  to  an  undue  strain  in  whole, 
or  in  part. 

The  natural  excavation  of  the  shaft  is  an 
advancing  process  through  life,  little  and 
rarely  interrupted  (perhaps  never  beyond  the 
middle  age)  by  internal  ossification.  There 
does  not  seem  to  be  any  notable  defect  of 
new  ossification  on  the  broken  part,  which  is 
cut  off  from  its  medullary  artery. 

It  is  useful  to  remark,  that  the  tibia,  which 
seems  to  be  the  most  frequently  broken  of  all 
the  bones  of  the  body,  and  the  most  liable  to 
comminution,  open  fracture,  and  the  conse- 
quent exfoliations,  is  comparatively  free  from 
failure  of  consolidation,  and  also  that  deficient 
union,  when  it  occurs  in  this  bone,  is  most 
amenable  to  treatment.  It  may  be  asserted, 
independently  of  our  tables,  that  after  severe 
open  fractures  of  the  tibia,  the  reunion  is  often 
tardy  ; but,  on  the  other  hand,  it  is  very  near 
the  truth,  that,  finally,  union  never  fails  to  be 
effected,  so  that  a genuine  false  joint  is  never 
established.  Such  examples  as  fig.  307  can- 
not be  viewed  as  false  joints  in  a surgical 
sense,  for  reasons  which  are  self-evident. 
Without  reference  to  other  kinds  of  cure,  the 
breadth  of  the  tibia,  its  superficial  site,  and  the 
facilities  afforded  for  regulating  the  opposi- 
tion of  its  fragments,  sufficiently  explain  the 
rarity  of  non-union  ; and  these  considera- 
tions strongly  indicate  the  effects  which  are 
to  be  expected  from  the  existence  of  opposite 
circumstances  in  other  bones. 

Referring  to  the  tables  which  exhibit  the 
proportional  frequency  with  which  fractures 
take  place  in  the  cylindrical  bones,  we  dis- 
cover that  a false  joint  is  more  likely  to  suc- 
ceed to  a fracture  of  the  fore-arm,  or  of  the 
humerus,  than  to  that  of  any  other  long 
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bone,  and  that  non-union  results  with  greater 
proportionate  frequency  in  the  thigh,  than 
the  leg. 

We  cannot  but  compare  the  false  joint  of 
the  ulna  occurring  after  fracture,  just  above 
the  attachment  of  the  pronator  quadratus,  with 
the  ligamentous  union  of  the  broken  coronoid 
process  of  the  ulna,  and  with  that  of  the  pa- 
tella when  fractured  transversely. 

A review  of  the  natural  process  of  reunion 
of  bone,  as  already  detailed,  and  the  consi- 
deration of  the  constitutional  and  local  causes 
which  occasionally  prevent  or  counteract 
the  repair  of  a fracture,  do  not,  I think,  leave 
much  to  be  desired  in  the  way  of  practical 
knowledge,  although  it  will  be  very  desirable 
for  the  surgeon  to  distinguish  the  influences 
which  are  to  be  combated,  as  well  as  to  dis- 
cern the  indications  of  what  may  favour  re- 
union in  any  particular  case.  There  are  the 
strongest  grounds  for  concluding  that  general 
states  of  debility  chiefly  impede,  whilst  vigor- 
ous health  favours  repair.  The  effects  of  many 
diseases,  of  pregnancy,  suckling,  diets,  and  a 
hard  campaign, have  also  been  fairly  established, 
and  all  objections  to  these  are  but  very  par- 
tial arguments.  On  the  other  hand,  the  sa- 
lutary agency  of  tonic  measures  is,  generally 
speaking,  certain.  It  is  true  that  open  and 
long  suppurating  fracture  does  not  prevent 
final  reunion  ; but  if,  having  endured  so  much, 
the  patient  regains  strength,  we  cannot  ac- 
cuse his  constitution  of  being  defective,  though 
ossific  union  should  be  wanting.  So  old  age 
is  in  a manner  a proof  of  vigour.  Again,  liga- 
mentous union  is  a peculiar  defect,  but  also 
in  a minor  degree  a peculiarity  in  excess. 

Of  all  the  local  obstructions  to  reunion,  the 
most  constant  and  palpable  is  deficient  ossifi- 
cation, and  next  to  this  is  defective  coapta- 
tion. Sir  B.  Brodie  states  that  he  has  often 
endeavoured  to  prevent  the  union  of  fractures 
in  animals  by  repeatedly  moving  the  parts, 
but  without  success  ; and  indeed,  as  I have 
frequently  seen,  the  ossification  has  been  aug- 
mented, until  the  new'  mass  almost  precludes 
motion.  This  fact  has  been  already  in  part 
explained  ; but  how  can  the  obstructive  opera- 
tion of  motion,  which  we  know  sometimes 
takes  place,  be  explained?  Does  motion  ever 
arrest  inflammation,  or  even  retard  it  ? Every 
degree  and  kind  of  repair  betokens  some  in- 
flammation or  additional  nutrition ; and  the 
ligamentous  union,  which  is  by  far  the  most 
common,  is  both  a proof  of  increased  nutrition, 
and  of  nutrition  excited  by  motion  and  ten- 
sion (pressure,  extension,  &c.) ; for  ligament 
is  never  produced  without  tension,  is  always 
formed  in  some  proportion  to  the  tensions 
which  act  upon  it,  and  declines,  in  the  course 
of  weeks,  as  tension  is  removed  from  it. 

From  all  that  I have  been  able  to  learn  from 
personal  examination  of  many  specimens  of 
non-union  of  broken  long  bones,  and  of  many 
others,  I should  set  it  down  as  certain,  that 
w'here  there  is  not  much  displacement,  no 
causes  are  adequate  to  prevent  reunion,  ex- 
cept those  which  prevent  the  formation  of 


new  bone.  I do  not  mean  that  no  new  bone 
is  formed,  for  usually  each  fragment  is 
scantily  or  partially  encrusted  with  now  ossi- 
fication ; but  I mean  that  deficiency  is  always 
apparent,  and  sometimes  a total  absence  of 
new  bone,  or  even  great  atrophy  of  the  old. 
When  a moderate  quantity  of  new  bone 
roughens  the  un-united  fragments,  it  would 
seem  that  the  prevalence  of  ligament  is  a 
material  impediment,  and  the  want  of  appo- 
sition and  attrition,  which  are  causes  of  in- 
flammation, are  conducive  in  a secondary 
degree  to  the  imperfection  of  repair. 

It  has  been  already  shown  that  a fracture 
is,  every  now  and  then,  followed  by  excessive 
inflammation,  and  abnormal  effusions  of  fluids, 
or  solids  ; and  it  is  equally  certain,  on  the 
other  hand,  that  the  inflammatory  results  may 
not  be  excited  or  kept  up  to  the  degree  neces- 
sary for  the  due  consolidation  of  the  fragments. 

An  instance  of  un-united  fracture  is  men- 
tioned by  Mr.  Samuel  Cooper  (Dictionary, 
Ed.  1838,  p.  551),  which  occurred  in  a strong 
and  robust  man,  whose  chief  peculiarity 
seemed  to  be  his  indifference  to  pain,  where 
the  ends  of  the  humerus  were  cut  down  to, 
turned  out,  and  sawn  off  by  Mr.  Long,  in 
St.  Bartholomew’s  Hospital,  and  the  limb 
was  afterwards  put  in  splints,  and  taken  the 
greatest  care  of ; but  no  union  followed.  He 
also  notices  another  case  of  a broken  tibia  and 
fibula,  occurring  in  a subject  who  was  a com- 
plete instance  of  hypochondriasis,  which  re- 
mained disunited  for  about  four  months  ; but 
afterwards  grew  together.  M.  Sanson  (Diet, 
de  Med.  et  Chir.  Prat.  iii.  p.  494)  cites 
three  cases  of  fractures,  one  of  the  leg  and 
two  of  the  thigh,  that  required  from  five  to 
ten  months  of  treatment  before  union  was 
perfect ; and  two  cases  of  false  joints  in  the 
thigh,  in  which  it  was  impossible  to  attribute 
this  state  of  things  to  any  appreciable  cause. 
Latta  states,  that  he  had  met  with  three 
instances  of  fractures  purely  transverse,  in 
wrhich,  notwithstanding  all  the  care  that  could 
be  taken,  no  callus  was  formed  (System  of 
Surgery,  iii.  p.  362).  Ruysch  and  Van 
Swieten  have  reported  several  like  facts,  and 
other  cases  might  readily  be  brought  forward. 

Writers,  of  good  experience,  have  been 
too  fonvard  in  imputing  pseudarthrosis  to 
motion,  or  neglect.  A thousand  cases  of 
fracture  were  treated  in  the  Pennsylvania  hos- 
pital, and  no  case  of  non-union  occurred 
amongst  them  during  a period  of  ten  years  ; 
but  thirteen  examples  were  brought  in  for 
treatment.  Notwithstanding  this,  Dr.  Norris, 
who  records  these  facts,  justly  remains  in 
doubt  concerning  the  mischievous  effects  of 
motion  in  the  majority  of  cases.  He  knew 
that,  by  common  reckoning,  a thousand  cases 
of  fracture  need  not  produce  one  of  non- 
union (in  long  bones),  and  he  knew  too  well 
the  arguments  against  the  mischief  of  motion, 
to  flatter  himself  and  condemn  others  on  such 
feeble  grounds. 

It  is  observable,  that  fractures  of  the  ribs 
and  clavicle  are  peculiarly  liable  to  con- 
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tinued  motion  during-  tlieir  repair,  which 
how-ever,  is  very  rarely  defective,  but  often 
excessive  ; and  it  is  remarkable  that  the  cra- 
nium, devoid  of‘  motion,  can  scarcely  fill  up  a 
fissure. 

The  complete  circular  division  of  the  peri- 
osteum at  a fractured  part  may  well  be  a 
cause  of  non-union,  since  the  persistence  of 
bands  uniting  the  fragments,  well  placed  and 
duly  organized,  as  well  as  stretched  and  irri- 
tated, can  scarcely  fail  to  facilitate,  expedite, 
and  increase  bony  union. 

Next  to  the  complete  division  of  periosteum, 
we  may  regard  the  absence  or  deficiency  of 
periosteum  as  a local  cause  of  non-union  of 
fractures. 

When  the  neck  of  the  femur  is  divided, 
the  head  is  more  or  less  completely  deprived 
of  nutrition  and  the  means  of  reparation,  ac- 
cording to  the  age  of  the  individual,  the  pre- 
cise site  of  the  line  of  reparation,  and  the  per- 
sistence of  periosteal  bands  reaching  to  the 
severed  head.  Here  the  possibility  of  bony 
union  is  still  problematical  ; a good  ligament- 
ous union  is  rare  ; a new  synovial  joint  is 
sometimes  formed,  but  commonly  the  cavity 
presents  denuded  surfaces  of  bone  rubbing 
together. 

Fracture  of  cancellated  bone  is  never  re- 
paired so  firmly  as  that  of  the  solid  shafts,  and 
the  reasons  are  various.  The  bony  shell,  in 
the  former  case,  is  extremely  thin,  and  its 
nutrient  periosteum  is  but  proportionably 
supplied,  and  only  proportionably  capable  of 
activity.  It  is  true  that  the  columnar  tissue 
within  is  capable  of  some  repair,  but  this  is 
always  scanty,  and  most  of  all  after  the 
period  of  growth  has  ceased. 

Cartilaginous  surfaces  are  devoid  of  perios- 
teum, or  at  least  of  all  the  active  functions  of 
such  a membrane  ; yet  the  cartilaginous  face 
of  the  patella  seems  to  perform  an  efficient 
part  in  the  ligamentous  reunion  which  fol- 
lows transverse  fracture  of  the  bone. 

In  the  patella,  the  deficiency  of  periosteum 
posteriorly,  and  the  scantiness  of  solid  shell 
and  commensurate  periosteum  anteriorly,  as 
well  as  the  wide  separation  and  oblique  or 
angular  displacement  of  the  fragments,  suffi- 
ciently explain  the  great  rarity 1 of  bony 
union,  when  the  bone  is  divided  transversely, 
and  the  scanty  ossification  of  the  part  under 
all  disturbing  circumstances  ; but  the  peculiar 
inertness  of  cancellated  bone  is  here  equally 
remarkable. 

The  ligamentous  union,  after  fracture,  of 
the  acromion  and  coracoid  processes  of  the 
scapula  ; and  of  the  neck,  and  even  of  the  body 
of  the  lower  jaw,  as  well  as  of  some  other  parts, 
may  seem  justly  attributable  to  a want  of  pro- 
per contact  during  the  repair  ; but  still  the 
prevalence  of  spongy  tissue  in  particular  parts 
should  not  be  disregarded.  Both  these  cir- 
cumstances, and  also  the  influence  of  repeated 

1 See  an  account  of  a patella  broken  transversely, 
ami  reunited  by  bon'-,  by  T.  W.  King,  in  No.  xiii.  of 
Guy’s  Hospital  Reports. 


Fig.  311. 


Diagrams  showing  sections  of  ligamentous  union  of 
broken  patella.  The  continuity  of  ligament  and  arti- 
cular cartilage  is  evident.  The  original  specimens 
are  in  the  museum  at  Guy's  Hospital.  They  indi- 
cate that  the  common  effect  of  treatment  is  to  press  the 
articular  surfaces  of  the  fragments  towards  each 
other , and  to  separate  the  anterior  edges  of  the  broken 
surfaces,  a.  a.  articular  surfaces. 

movements,  will  have  different  proportions  of 
influence,  in  almost  every  variety  of  cases  of 
pseudarthrosis. 

The  scanty  repair  of  fractures  of  the  skull, 
and  the  still  more  marked  deficiency  of  ossifi- 
cation when  a portion  of  the  calvaria  is  lost, 
do  not  require  specific  explanations.  In 
growing  bones,  with  active  organization,  the 
reparations  even  here  are  very  considerable  ; 
and  in  other  cases,  where  there  is  adequate 
periosteal  excitement,  various  and  sometimes 
large  quantities  of  adventitious  bone  are  pro- 
duced,— as  in  the  varieties  of  exostosis,  whe- 
ther within  or  without  the  skull.  With  re- 
spect to  the  repairing  functions,  the  want  of 
motion  and  contact  are  strikingly  evident ; and 
in  such  a case  as  that  of  the  opening  produced 
by  the  trephine,  it  is  apparent  that  the  cut 
edges  of  the  bone  become  coated  with  peri- 
osteum, (as  the  end  of  a stump  in  amputation, 
or  an  isolated  point  in  fracture,)  and  then,  at 
once,  all  source  of  excitement  or  cause  of 
inflammation  declining,  (if  the  bones  have 
ceased  to  grow,)  the  changes  become  ana- 
logous to  those  of  a disused  stump. 

The  symptoms  of  non-union  in  general  may 
be  said  to  force  themselves  upon  the  surgeon’s 
attention.  The  history  of  a fracture  and  its 
treatment,  together  with  the  flexibility  of  the 
part,  and  its  comparatively  useless  and  feeble 
condition,  will  scarcely  admit  of  a miscon- 
ception. The  examination  of  the  part  will 
speedily  set  suspicion  at  rest ; but  it  is  of  con- 
siderable consequence  that  the  state  of  the 
new  articulation  should  be  determined,  as  far 
as  circumstances  will  admit,  in  order  to  judge 
of  the  most  desirable  plans  of  treatment.  The 
duration  of  the  false  joint,  the  sensibility  of 
the  part,  as  indicative  of  the  disposition  to 
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inflammation,  the  quantity  and  solidity  of  the 
uniting  matters,  and  the  thickness  of  the 
broken  ends,  may  all  serve  as  material  indi- 
cations of  what  is  to  be  expected  and  pro- 
moted. The  same  applies  to  the  degree  in 
which  the  ends  overlap  each  other,  the  extent 
and  variety  of  their  motions,  and  the  presence 
or  absence  of  perceptible  grating  when  the 
parts  are  moved,  which  precludes  the  suppo- 
sition of  mere  ligamentous  union.  There  are 
a few  cases  of  ligamentous  union,  as  in  the 
ends  of  long  bones,  which  are  so  undistin- 
guishable  during  life  as  to  require  no  notice 
in  this  place. 

The  treatment  of  false  joints  will  be  satisfac- 
tory in  proportion  as  we  are  able  to  distin- 
guish the  conditions  and  desiderata  of  each 
particular  case.  Sometimes,  the  injury  hav- 
ing been  inflicted  but  recently,  the  treatment 
having  been  irregular,  the  health  of  the 
patient  interrupted,  or  some  other  incident, 
induces  us  to  regard  the  case  as  merely  one 
of  tardy  union. 

Under  these  circumstances  we  must,  of 
course,  re-apply  the  splints,  & c.  with  the 
greatest  care,  and  use  every  precaution  to 
keep  the  fragments  in  a state  of  close  coapta- 
tion. In  many  cases  these  measures  will  suc- 
ceed ; but  in  some,  after  a persevering  trial 
of  them,  we  shall  find  that  no  progress  towards 
consolidation  has  been  made,  and  that  a false 
joint  has  been  formed  at  the  fracture.  When 
this  occurrence  takes  place  in  the  upper  extre- 
mity, the  usefulness  of  the  member  is  seri- 
ously impaired  ; but  the  evil  must  obviously 
be  of  far  greater  magnitude,  when  the  false 
joint  forms  in  the  lower  extremity. 

“ Cases 1 of  pseudarthrosis  sometimes  occur 
which  occasion  so  little  inconvenience  as 
scarcely  to  interfere  with  the  use  of  the  parts 
in  which  they  may  be  situated  ; and  under 
such  circumstances,  it  is  more  than  doubtful 
whether  any  operative  means  should  be 
recommended  for  their  cure.  In  the  Nou- 
velles  de  la  Republique  des  Lettres,  of  Bayle, 
a case  is  recorded  by  Sylvestre,  in  which  an 
ununited  fracture  of  the  fore-arm,  four  inches 
above  the  wrist,  in  no  way  prevented  good 
use  of  the  limb.  Kuhnholtz  (Journ.  Com- 
plementaire,  iii.)  has  given  an  instance  in 
which  an  ununited  fracture,  situated  in  the 
thigh,  interfered  but  little  with  the  use  of  the 
limb.  MM.  Sanson  (Velpeau,  Medecine  Ope- 
ratoire,  i.  p.  599,  ed.  1839)  and  Yvan  (Ar- 
chives Gen.  de  Med.  xix.  p.  619)  have  seen 
like  cases.  A patient  came  under  the  notice  of 
M.  Cloquet  (Archives  Gen.  de  Med.  xix.), 
in  whom  the  upper  fourth  of  the  humerus  had 
been  lost,  without  in  any  way  interfering  with 
the  motions  of  the  arm.  M.  Velpeau  (Gorre, 
These,  No.  218,  1835,)  noticed  some  years 
since,  at  La  Pitie,  a man  with  an  ununited 
fracture  of  the  clavicle,  in  whom  all  the 

1 We  are  again  compelled  to  make  use  of  the 
researches  of  Dr.  Norris  ; as  forming  the  best  founda- 
tion within  our  reach,  for  somewhat  more  extended 
and  defined  views  of  the  nature  and  treatment  of  false 
joints. 
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movements  of  the  arm  were  executed  without 
difficulty.  M.  Gras  (Journ.  de  Med.  Chir. 
and  Pharm.  in  forty  vols.  viii.)  gives  an 
instance  of  an  ununited  fracture  of  both  bones 
of  the  fore-arm,  at  the  inferior  part,  from  gun- 
shot, which  gave  so  little  inconvenience  that 
no  operation  was  attempted.  Horeau  (Journ. 
de  Med.  Chir.  and  Pharm.  x.)  has  furnished  a 
case  situated  in  the  lower  jaw,  in  which, 
although  mastication  was  somewhat  affected, 
yet  was  so  little  annoying,  that  the  patient 
was  not  willing  to  undergo  any  treatment  for 
it.  Mr.  Syme  (Edin.  Med.  and  Surg.  Journ. 
July,  1835)  has  seen  want  of  consolidation  in 
the  humerus  and  fore-arm,  where  the  fracture 
was  transverse,  accompanied  with  very  little 
inconvenience.  I have  myself  seen  a young 
Irish  woman  with  an  ununited  fracture  of  the 
clavicle,  in  which,  although  great  motion 
existed  between  the  fragments,  so  little  incon- 
venience was  experienced,  that  it  was  not 
judged  proper  to  resort  to  any  treatment  for 
it  ; and  in  1839  a case  of  false  joint  in  the 
radius,  two  and  a half  inches  above  the  wrist, 
came  under  my  notice,  where  the  patient 
enjoyed  excellent  use  of  the  member,  and 
notwithstanding  some  deformity,  was  able  to 
work  at  his  trade  (that  of  a tailor),  as  well  as 
if  no  accident  had  happened. 

“ Even  in  cases  where  the  want  of  bony 
union  in  fractures  does  not  permit  the 
patient  to  make  use  of  the  limb,  we  often 
find  that,  by  the  employment  of  simple  means, 
the  defect  may  be  rendered  supportable. 
M.  Troschel  (Journ.  des  Progres,  x.  p.  257) 
mentions  three  instances  in  which,  by  the 
application  of  tin  splints  fitted  to  the  limbs, 
the  persons  were  enabled  to  walk  without 
difficulty.  Monteggia  (iv.  p.  28.)  relates  the 
case  of  a monk  in  whom  existed  a non-conso- 
lidated  fracture  of  the  middle  of  the  fore- 
arm, and  who,  by  means  of  an  appropriate 
apparatus,  could  make  use  of  it  for  all  ordi- 
nary purposes.  M.  Velpeau  (Op.  citat.  ii. 
p.  582)  examined  an  ununited  fracture  of  the 
thigh  in  a female,  who,  with  the  aid  of  a 
clumsy  apparatus,  continued  to  make  good  use 
of  her  limb.  Delpech  (Diet,  des  Sci.  Medi- 
cales,  iii.  art.  Cal)  has  seen  a workman  with 
a non-eonsolidated  fracture  of  the  femur,  who, 
by  means  of  a case  for  the  thigh,  was  enabled 
to  pursue  his  usual  employments.  Mr.  Lin- 
ton (Lond.  Med.  Repository,  Feb.  1824, 
p.  93.)  furnishes  the  case  of  an  Arab  Sheik, 
affected  with  a fracture  of  the  right  humerus, 
accompanied  with  great  loss  of  bone,  that  had 
never  united,  in  which  a circular  silver  tube, 
six  and  a half  inches  in  length,  was  worn  with 
ease,  and  permitted  him  to  do  good  service 
with  his  sword.  Dr.  Betton,  of  Germantown, 
mentioned  to  me  an  instance  which  came 
under  his  notice,  in  which  no  union  had 
occurred  after  a fracture  of  the  humerus, 
where  a pasteboard  splint,  made  so  as  to  sur- 
round the  arm,  was  worn  with  such  good 
effe'et  as  to  allow  the  man  to  apply  himself  to 
his  usual  employment.  In  his  retrospective 
address  in  surgery,  delivered  at  Liverpool,  in 
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1839  (Provin.  Med.  and  Surg.  Trans.,  viii.), 
Mr.  James  mentions,  that  having  failed  in 
obtaining  union  of  the  bones  of  the  upper 
arm  by  excision  of  their  ends,  in  a case  where 
a seton  could  not  have  been  passed,  he  had 
recourse  to  an  external  apparatus,  which 
appeared  to  answer  the  purpose  of  giving 
stability  to  the  limb  so  well,  that  he  “should 
feel  very  reluctant  to  undertake  a severe  ope- 
ration again  for  this  defect,  unless  on  further 
trial  the  apparatus  was  not  found  to  succeed.” 
Larrey  (Clin.  Chirurg.  iii.  p.  461)  even  goes 
so  far  as  to  recommend  in  all  cases  of  frac- 
ture, where  the  usual  means  are  insufficient 
to  effect  consolidation,  that  they  be  left  to 
nature.  The  patients,  he  says,  accustom 
themselves  to  this  infirmity,  of  which  the 
effects  diminish  with  time  and  exercise,  and 
they  finish  by  being  able  to  use  the  affected 
limb  with  the  aid  of  a pasteboard  splint  to 
envelope  it  : three  cases  of  patients  are  re- 
lated by  him,  all  of  whom,  despite  the  exist- 
ence of  false  articulations  in  the  arm,  were 
able  to  perform  the  ordinary  duties  of  soldiers. 
More  lately,  the  same  surgeon  has  exhibited 
to  the  Academy  of  Surgery  (Diet,  de  Mede- 
cine,  xiii.  p.  482,  2nd  edit.)  an  invalid  affected 
with  a disunited  fracture  of  the  femur  in  its 
middle,  of  several  years  standing,  where, 
although  the  member  was  shortened,  and  the 
fragments  very  moveable,  the  patient  by  means 
of  a high-heeled  shoe  made  use  of  his  limb 
without  the  aid  of  crutches.  Instances  have 
occurred  in  the  leg,  where,  one  of  the  bones 
only  being  broken  and  remaining  disunited, 
the  other  has  become  enlarged  to  such  a 
degree  as  to  support  well  the  whole  weight  of 
the  body.  A very  remarkable  example  of 
this  sort,  in  which  the  tibia  remained  un- 
united, while  the  fibula,  which  had  remained 
perfect,  increased  exceedingly  in  size,  and 
performed  the  office  of  the  tibia  in  support- 
ing the  body,  is  mentioned  by  Mr.  bouth 
(in  the  English  translation  of  Otto’s  Patholo- 
gical Anatomy,  p.  224),  as  having  been  in  the 
museum  of  St.  Thomas’s  Hospital ; and  Sir 
Astley  Cooper,  in  his  work  on  Fractures  and 
Luxations,  figures  a case  of  a similar  kind.” 
(Vide  fig.  307.)  Such  instances  are  rare. 

It  happens,  however,  that  few  examples  of 
false  joint  occurring  in  the  chief  cylindrical 
bones,  fail  to  become  burdensome;  and  some 
even  excite  a spontaneous  request  from  the 
patient,  to  have  the  limb  amputated,  when 
all  hope  of  consolidation  is  lost. 

The  urgency  of  the  case  and  its  difficulties 
now  call  for  the  utmost  care  in  deliberating 
on  the  measures  most  likely  to  restore  the 
powers  of  the  limb. 

The  following  case  will  serve  to  demon- 
strate the  untractable  characters  of  certain 
cases,  or  at  least  the  great  need  of  sedulous 
attention,  in  order  to  obviate  impediments  and 
to  insure  success.  It  occurred  in  the  practice 
of  an  eminent  hospital  surgeon. 

“ Henry  Ildrcd,  aged  25,  a stout  mus- 
cular man,  by  trade  a butcher,  who  had 
never  had  syphilis  nor  taken  mercury,  and  in 


fact  never  remembered  a day’s  illness,  broke 
his  left  humerus  about  its  lower  third,  on  the 
4th  of  November,  1839.  The  limb  was  at 
once  put  up  in  splints  and  bandages,  which 
were  removed  and  readjusted  every  other 
day  for  the  first  fortnight ; and  after  this,  once 
a week  for  six  weeks  ; during  which  time  he 
could  occasionally  distinctly  feel  the  ends  of 
the  bone  rub  against  each  other.  At  the 
expiration  of  this  time  the  bones  were  still 
ununited,  and  all  treatment  was  abandoned 
for  four  weeks  more. 

“ He  then  consulted  another  surgeon,  who 
secured  the  limb  in  splints,  and  kept  him  in 
bed  for  a month,  but  without  avail. 

“ He  next  went  to  Ramsgate,  and  bathed 
for  six  weeks ; but  this  being  equally  ineffi- 
cacious, he  returned  to  London  in  July,  1840. 

“ Every  means  that  held  out  any  pros- 
pect of  producing  union  were  made  use 
of,  but  were  all  equally  unattended  with  be- 
nefit. After  the  ordinary  methods  of  perfect 
apposition,  rest,  pressure,  &c.  had  met  with 
failure,  Mr.  — cut  down  to  the  separated 
portions  of  bone,  and  attempted,  by  placing 
wire  around  their  extremities,  to  excite  peri- 
osteal inflammation,  and  so  to  lead  to  the 
desired  union.  This  not  succeeding,  Mr.  — 
again  divided  down  to  the  line  of  fracture, 
and  having  exposed  the  surfaces  of  the  dis- 
joined portions  of  bone,  removed  a thin  layer 
from  each  by  means  of  a fine  saw.  On  this 
occasion  a portion  of  substance  having  a car- 
tilaginous appearance,  apparently  muscular 
tissue,  which  had  become  altered  by  pressure, 
was  found  separating  the  two  extremities  of 
the  bone,  and  was  removed.  This  operation 
having  proved  unsuccessful,  notwithstanding 
a considerable  degree  of  inflammation  was 
excited,  as  a dernier  resort,  a seton  was  passed 
between  the  separated  surfaces.  This,  how- 
ever, failed  equally  with  the  other  attempts 
in  producing  union,  and  the  man  left  unre- 
lieved. At  one  period  in  the  course  of  the 
treatment  above  mentioned,  he  was  subjected 
to  the  influence  of  mercury,  until  salivation 
was  produced,  but  apparently  without  pro- 
ducing any  effect  on  the  fractured  ends  of  the 
bone1.” 

It  must  be  manifest  that  the  management  of 
such  cases  as  the  above,  few  as  they  happily 
are  in  number,  is  of  serious  importance,  and 
all  the  means  of  relief  now  require  to  be 
reviewed. 

Friction. — A very  ancient  method  of  treat- 
ment consists  in  laying  hold  of  each  of  the 
two  fragments  and  rubbing  them  rudely  against 
one  another,  for  the  purpose  of  exciting  inflam- 
mation around  them.  This  method,  described 
by  Celsus,  has  been  often  employed,  and  with 
occasional  success,  from  his  time  to  the  pre- 
sent day.  The  practice  recommended  by  Mr. 
Hunter,  when  the  false  joint  is  in  the  lower 
extremity,  of  putting  the  limb  up  carefully 
in  splints,  and  allowing  the  patient  to  walk  on 

1 See  Appendix  to  the  last  edition  of  Sir  A.  Cooper 
on  Dislocations  and  Fractures. 
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crutches,  while  he  lets  his  weight  bear  some- 
what on  the  fractured  limb,  is  a modification 
of  this  method.  The  exercise  thus  afforded 
may  so  improve  the  general  health  of  the 
patient,  as  materially  to  add  to  the  chances  of 
the  successful  issue  of  the  treatment. 

In  the  Richmond  Hospital,  cases  of  un- 
united fracture  have  of  late  years  been  of 
unfrequent  occurrence.  In  the  last  six  years 
I have  myself  had  but  one  case.  The  frac- 
ture had  taken  place  in  the  humerus,  and, 
although  the  case  was  not  very  promising, 
the  patient  being  an  elderly  man,  and  not  of 
a vigorous  constitution,  I succeeded,  by  freely 
rubbing  the  fragments  together  and  ban- 
daging firmly,  in  procuring  consolidation.  Dr. 
Hutton  has  lately  treated  a case  in  the  same 
manner  with  success. 

The  various  methods  of  treatment  that 
have  been  at  different  times  adopted  for  the 
cure  of  false  joints,  all  include  this  common 
principle, — the  excitement  at  the  seat  of  the 
fracture,  of  a certain  degree  of  inflammatory 
action,  that  may  originate  the  series  of 
changes  necessary  for  the  secretion  of  defini- 
tive callus  to  unite  the  fragments  together. 

The  absorption  of  intervening  soft  tissue  is 
almost  an  equally  necessary,  or  constant,  part 
of  the  reunion.  It  is  commonly  asserted,  that 
a state  of  perfect  rest  is  indispensable  to  the 
proper  arid  speedy  union  of  fractured  bones ; 
and  the  current  opinion  of  surgeons  seems  to 
be,  that  as  soon  as  the  necessary  inflamma- 
tion has  been  excited  in  a false  joint  by  fric- 
tions, the  most  fixed  position  of  the  limb 
should  immediately  be  secured.  The  truth, 
however,  appears  to  be, that  it  is  very  difficult 
to  induce  sufficient  inflammation,  and,  there- 
fore, still  more  difficult,  surgically  speaking,  to 
produce  too  much. 

The  student  who  may  hesitate  to  acknow- 
ledge the  unfavorable  influence  of  rest,  and 
the  important  use  of  compression,  as  here 
maintained,  will  do  well  to  weigh  in  his  mind 
the  several  ideas  of  fracture  in  a mean,  a 
minor,  and  an  excessive  state  of  inflamma- 
tion, when  an  easy  posture  and  repose  of 
parts  must  have  very  different  kinds  of  in- 
fluence ; and,  on  the  other  hand,  cases  of  non- 
union, in  which  little  or  no  bone  is  formed, 
and  in  which  great  or  small  quantities  of 
dense  membrane  are  interposed  between  the 
fragments,  and  where  active  absorption  and 
inflammation  can  alone  be  of  any  avail. 

It  is  somewhat  curious  that  it  has  occurred 
to  but  few  surgeons,  amidst  all  the  reflections 
devoted  to  the  subject  of  splints  and  contri- 
vances for  keeping  broken  limbs  motionless, 
that  it  might  be  possible  to  do  too  much,  and 
so  to  prevent  salutary,  or  reparative  inflam- 
mation, and  ossific  deposit.  Kluge  permits  his 
patients  to  use  the  limb  when  first  union  threat- 
ens to  be  tardy  ; and  when  inflammation  is 
thus  excited,  he  re-applies  the  means  of  fixing 
the  parts.  He  finds  that  speedy  success  at- 
tends this  practice ; but  we  cannot  imagine  that 
such  a plan  is  to  be  employed  without  precau- 
tion to  secure  the  patient  against  accidents. 


In  the  Hunterian  Museum  are  several  spe- 
cimens of  false  joints  (synovial  and  ligamen- 
tous) from  the  extremities  of  monkeys,  ro- 
dents, and  birds.  The  quantity  of  ossification 
on  each  broken  end  in  these  cases  is  generally 
considerable,  and  sometimes  great.  Mr. 
Hunter  imputed  the  non-union  in  these  cases 
to  the  unrestrained  motion  of  the  limb ; I 
conceive,  that  motion  first  augments  ossific 
inflammation,  and  then  retards  union,  having 
also  a decided  influence  on  the  character  of  the 
new  joint;  and  that  something  more  than 
this  assigned  cause  is  essential  to  determine 
the  arrest  and  decline  of  ossification  ; for  in- 
stance, the  feeble  health  of  a wild  animal  in 
confinement,  or  the  want  of  food  which  a 
broken  limb  would  ensure  to  it  in  a state  of 
nature. 

I have  fully  explained  how  it  may  happen 
that  a mass  of  soft  callus  becomes  converted 
by  motion  and  tension  into  a ligamentous 
tissue  ; but  the  formation  of  a synovial  cap- 
sule may  require  an  additional  reflexion. 
While  the  soft  callus  is  defective,  and  the 
apposed  ends  or  surfaces  of  bone  are  more 
or  less  imperfectly  nourished,  the  existence 
of  a cavity  (the  original  cell  of  the  frac- 
ture), is  maintained  by  the  presence  of  un- 
organized but  unirritating  matter  (fluid  or 
solid)  ; and  at  the  same  time,  deficient  inflam- 
mation, and  possibly  some  occasional  motion, 
are  causes  of  the  persistence  of  the  articular 
cell.  Finally,  free  motion  serves  to  stimu- 
late the  development  of  the  new  capsule,  and 
to  render  the  adventitious  articular  surfaces 
more  defined  and  permanent. 

As  shown  in  the  table,  friction  of  the  ends 
of  the  fragments  was  employed  eleven  times, 
with  success,  in  the  course  of  a few  weeks  or 
a few  months  ; and,  in  most  of  the  cases,  the 
false  joint  had  existed  for  about  six  months 
previously,  and  involved  the  femur,  tibia,  or 
humerus.  The  same  method  of  treatment  is 
shown  to  have  failed  about  two-and-twenty 
times,  under  circumstances  not  very  different 
from  those  of  the  cases  in  which  it  was  found 
successful.  One  of  the  successful  cases  (No. 
69),  was  seriously  protracted  by  abscess. 

Compression  requires  to  be  considered  in 
connexion  with  friction.  As  we  found  that 
the  want  of  new  bone  and  of  due  coaptation, 
and  the  prevalence  of  solid  ligamentous  matter, 
were  the  principal  causes  of  pseudarthrosis, 
so  we  may  understand  that  forcible  compres- 
sion of  the  solid  points  against  each  other 
must  be  a powerful  means  of  exciting,  first, 
the  absorption  of  all  intervening  soft  tissue, 
and,  secondly,  ossific  inflammation. 

It  is  important  to  observe  that,  ligamentous 
union  having  commenced  or  being  established, 
free  motions  of  the  limb,  no  doubt,  induce  an 
elongation  of  this  uniting  medium,  and  excite 
its  nourishment ; while  the  tendency  to  fresh 
ossification  rather  declines : and  this  may  be 
a cause  of  the  greater  frequency  of  non-union 
in  the  humerus  and  femur,  in  which  all  motion 
tends  most,  powerfully  to  lengthen  the  soft 
band  of  union,  and  not  to  approximate  the 
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broken  ends,  whether  they  be  opposed  or 
placed  side  by  side. 

To  apply  the  solid  parts  of  a false  joint  as 
close  to  each  other  as  the  case  will  admit,  and 
so  to  retain  them,  will  be  found  often  efficient 
of  itself,  and  almost  invariably  conducive  to 
the  success  of  supplementary  measures  ; but 
it  must  be  ever  remembered  that  the  object 
is  not  mere  rest.  Rest  is  of  no  direct  avail 
towards  union,  except  when  the  growth  of 
new  bone  is  actually  ready  to  solder  the 
fragments. 

The  motions  which,  like  time,  confirm  a 
false  joint  of  ligament  or  a new  synovial  cap- 
sule, are  doubtless  impediments  to  reunion  ; 
and  rest,  which  favours  the  atrophy  of  liga- 
ments or  capsule,  would  predispose  towards 
reunion  in  a passive  manner  ; but  in  this  way 
it  must  equally  favour  the  decline  of  ossi- 
fic  inflammation,  and  even  the  atrophy  of  the 
bony  fragments  together. 

When  the  ununited  ends  are  opposed  late- 
rally, it  would  seem  almost  always  practicable 
to  press  them  firmly  together  by  means  of  a 
tourniquet,  which  is  both  easily  applied  and 
regulated,  or  by  any  similar  contrivance  for 
making  direct  pressure. 

If  much  overlapping  attends  the  non-union, 
some  degree  of  extension  may  materially  as- 
sist the  other  means  of  enforcing  the  close 
approximation  of  the  fragments.  By  exten- 
sion, in  such  a case,  the  favourable  influence 
of  muscles  is  brought  into  operation,  the  tis- 
sues separating  the  disunited  bones  may  be 
stretched,  displaced,  pressed  upon,  and  ab- 
sorbed, and  new  surfaces  are  brought  into 
contact  ; and  again,  the  broken  ends,  which 
are  almost  always  expanded,  more  or  less,  by 
new  bone,  are  thus  most  capable  of  being 
firmly  bound  together. 

In  order  to  corroborate  the  statement,  that 
defective  ossification  is  often  to  be  considered 
as  a material  and  positive  circumstance,  it 
may  not  be  amiss  to  remind  the  reader  of 
those  cases  which  are  every  now  and  then 
met  with  in  post-mortem  inspections, — where 
periostitis,  instead  of  producing  bone,  leads  to 
an  irregular  kind  of  absorption,  with  or  with- 
out slight  ossification,  of  the  adjacent  surface 
of  bone.  Hence  we  find  bones  worm-eaten 
superficially,  without  any  attendant  necrosis, 
though  the  ulceration  of  bone  in  the  last  and 
in  the  first  case  is  the  result  of  the  same  pro- 
cess, i.  e.  inflammatory  softening,  and  then 
absorption. 

Of  the  cases  in  our  table,  36  were  treated 
by  means  of  compression  and  rest,  and  26 
were  cured  ; viz.  9 of  the  femur,  (4  not 
cured)  ; 9 of  the  humerus  (3  not  cured)  ; 7 
of  the  leg  ; and  four  of  the  fore-arm. 

“ The  longest  period,”  says  Dr.  Norris, 
“ that  the  fracture  had  existed  in  these  cases, 
was  22  months  (femur,  set.  27) *.  The  shortest 
period  was  4 weeks  (fore-arm,  set.  12).  The 
average  period  was  5 months  and  12  days. 

1 This  case  is  not  found  in  Dr.  Norris’  tablo.  No. 
30  appears  to  have  existed  for  the  longest  time  of  all 
the  eases  treated  by  pressure. 


The  longest  period  required  for  a cure  was 
five  months  (humerus,  set.  24).  The  average 
period  was  9 weeks.  The  shortest  period 
was  9 weeks.  In  the  36  cases,  in  which  pres- 
sure and  rest  were  employed,  accidents  de- 
pending upon  the  treatment,  and  not  termi- 
nating in  death,  are  stated  to  have  occurred 
4 times  — severe  pains  and  inflammation  3 
times,  and  excoriations  once. 

The  arrangement  of  the  solid  parts  of  the 
false  joint  must  be  carefully  considered,  with 
respect  to  the  position  to  which  they  are 
to  be  restored,  as  I have  already  explained 
with  reference  to  the  cases  in  which  the  ends 
overlap  each  other.  It  may  even  happen, 
that  forcibly  retaining  the  fragments  at  an 
angle  with  each  other  may  serve  to  induce 
the  requisite  inflammation  and  absorption. 


Fig.  312. 


Fig.  312.  This  is  a vieiv  of  an  old  false  joint  of  the. 
humerus  after  maceration.  We  hare  somewhat  of 
the  appearance  of  a ball  and  socket , but  the  union  was 
of  solid  ligamentous  matter , and  the  surfaces  are 
rough  and  not  polished.  The  cup  on  the  upper  frag- 
ment is  expanded  by  marginal  ossifications,  and  the 
circtimference  of  the  opposing  surface,  presents  irre- 
gular exostoses.  These  are  the  remains  of  the  re- 
uniting callus,  yet  there  has  not  been  sufficient  ossifi- 
cation to  seal  up  the  medullary  tube  in  either  fragment ; 
the  openings  are  seen  partially  contracted.  The  upper 
portion  is  represented  in  an  anterior  view,  the  lower 
is  drawn  as  it  appeared  posteriorly,  in  order  to  give 
the  aspect  of  its  summit,  which  had  an  oblupic  surface 
presenting  itself  backwards  and  upwards.  The  spe- 
cimen is  in  the  museum  at  Guy's  Hospital,  and  teas 
obtained  from  the  collection  of  the  late  Mr.  Howship. 

The  above  figure  is  designed  to  show,  that 
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simply  keeping  the  parts  in  a more  natural 
relation  must  tend  to  promote  the  compres- 
sion and  absorption  of  some  parts,  and  inflam- 
mation and  thickening  in  others.  These 
results  would  be  increased  by  pressure.  The 
observer  may  now  understand  also,  that  in  a 
false  joint  with  small  deformity,  partial  ab- 
sorption and  thickening  may  be  excited  by 
keeping  up  some  degree  of  angular  displace- 
ment ; the  trial  of  which  would  at  least  do  no 
harm  until  ossification  is  about  to  effect  con- 
solidation. 

The  employment  of  iodine  has  been  declared 
to  be  a successful  means  of  curing  a false 
joint ; and  it  seems  possible,  that  by  assist- 
ing the  general  health,  it  might  assist  a case 
of  tardy  union.  In  the  like  manner,  the  use 
of  mercury , as  an  internal  remedy  in  a case  of 
false  joint,  seems  but  little  likely  to  excite 
ossific  inflammation,  or  to  prove  advantageous 
by  causing  absorption.  We  can  scarcely  sup- 
pose any  method  by  which  a beneficial  ope- 
ration can  arise  from  it,  unless  it  may  be  by 
the  improvement  of  the  general  health. 

This  method  of  cure  for  disunited  frac- 
tures was  employed  successfully  in  1830,  by 
Sir  Stephen  Hammick.  Speaking  of  the  cure 
of  these  fractures,  this  author  says,  “ Mer- 
cury will  frequently  be  required  by  pa- 
tients who  never  had  any  syphilitic  taint, 
not  only  to  act  as  an  alterative,  but  even  it 
will  be  necessary  to  push  it  to  a considerable 
extent  before  union  of  a fractured  bone  will 
take  place.”  (Lectures  on  Fracts.,  Amps.,  &c. 
p.  118.)  Dr.  Colles,  of  Dublin,  has  also  seen 
cures  take  place  in  these  cases  by  the  admi- 
nistration of  mercury  ; and  in  an  instance 
that  he  witnessed  at  Guy’s  Hospital,  in  1836, 
under  Mr.  B.  Cooper,  which  had  proved 
rebellious  to  other  modes  of  treatment,  (seton, 
frictions,  and  the  immovable  apparatus,)  he 
suggested  its  trial  to  that  gentleman. 

The  following  is  an  account  of  the  case,  as 
related  by  Mr.  Bransby  B.  Cooper  : — 

“ Eliz.  Gould  *,  aged  28,  in  August,  1835, 
broke  her  left  humerus,  about  the  junction  of 
the  upper  with  the  middle  third,  through  a fall 
from  a cart.  She  was  in  good  health  at  the 
time,  and  is  naturally  of  a strong  constitution. 
She  immediately  applied  for  professional  ad- 
vice, had  splints  applied,  and,  from  her  account, 
was  treated  in  the  usual  manner.  In  about 
eight  weeks  the  surgeon  discovered  that  union 
had  not  taken  place ; he  replaced  the  splints 
therefore  more  firmly  than  before,  and  bound 
the  arm  to  the  side,  to  prevent  motion.  This 
apparatus  was  worn  for  a month  without  being 
removed,  at  the  expiration  of  which  period 
the  fracture  was  found  still  ununited.  The 
apparatus  was  now  re-applied,  with  the  addi- 
tion of  an  iron  splint  bent  at  an  acute  angle, 
and  extending  from  the  outer  side  of  the 
humerus  to  the  wrist.  This  was  worn  for 
another  month,  but  with  no  better  effect.  A 
bandage  was  then  tightly  bound  round  the 
arm,  and  a wooden  splint  applied  over  it,  com- 

1 Vide  Guy’s  Hospital  Reports,  No.  V. 


pressed  to  the  utmost  the  patient  could  bear, 
for  two  months,  when  still  it  was  found  that 
no  union  had  taken  place. 

“ On  March  9th,  1836,  she  was  admitted 
under  my  care  into  Guy’s  Hospital,  when, 
upon  examination,  I found  the  two  fractured 
extremities  of  the  humerus  in  juxta-position, 
but  without  union,  or  any  adventitious  forma- 
tion in  the  surrounding  cellular  membrane  ; 
the  two  portions  of  bone  moved  readily  upon 
each  other,  and  without  producing  anything 
approaching  to  the  sensation  of  crepitus,  giving 
rather  the  impression  of  an  amphiarthrodial 
joint  in  motion.  Impressed  with  the  convic- 
tion that  all  mechanical  means  had  been  judi- 
ciously employed,  I gave  up  all  hopes  of 
producing  union  by  any  further  use  of  such 
means,  and  proposed  a seton,  which  was  im- 
mediately consented  to  by  the  patient,  and 
was  inserted  between  the  extremities  of  the 
bone,  about  March  23rd.  It  was  worn  ten 
weeks,  producing  but  very  little  constitutional 
irritation,  or  local  effect ; for  on  removing  it, 
no  ossific  union  had  taken  place. 

“ A bandage  dipped  in  a composition  of 
egg  and  flour  was  then  firmly  applied,  and 
worn  for  six  weeks.  It  was  so  applied  (en- 
closing both  the  elbow  and  shoulder)  as 
forcibly  to  press  both  extremities  of  the  bone 
against  each  other,  but  without  producing  the 
desired  effect.  Plaster  of  Paris  was  next 
used  as  a means  of  maintaining  perfect  appo- 
sition and  rest ; it  was  w'orn  a month,  but 
when  chiselled  off,  the  arm  was  in  statu  quo. 

“ About  this  period  Dr.  Colles  of  Dublin 
went  round  with  me,  and  said  he  had  known 
such  cases  cured  by  the  administration  of 
mercury,  continued  until  it  produced  ptyalism. 
This  plan  was  adopted,  but  at  the  same  time 
a leathern  padded  girth,  furnished  with  several 
straps  and  buckles,  was  forcibly  applied  around 
the  arm.  In  four  days  the  mercury  was 
obliged  to  be  discontinued,  from  the  violent 
effect  on  her  mouth,  but  the  girth  was  continued 
to  be  worn  a month,  when  upon  its  removal 
the  arm  was  found  united.  She  remained, 
however,  in  the  hospital  two  months  longer 
to  recruit  her  health,  when  she  was  discharged 
cured. 

“ Three  months  after  this  she  was  again 
admitted,  from  the  fracture  having  been  re- 
produced by  a violent  blow  ; when  upon  exa- 
mination all  the  usual  phenomena  of  common 
fracture  presented  themselves.  The  same 
girth  was  applied,  and  (without  the  use  of 
mercury)  the  bone  ‘united  at  the  usual  pe- 
riod.” 

The  following  are  the  heads  of  a remarkable 
case  that  occurred  under  the  care  of  Mr. 
Adams  about  a year  and  a half  ago.  John 
Neile,  aged  26,  was  admitted  into  the  Rich- 
mond Hospital  five  months  after  having 
broken  the  femur  near  the  trochanters,  by  a 
fall  from  horseback.  He  was  treated  at  home 
for  some  days  for  contusion,  and  had  been  in 
two  hospitals  before  applying  for  admission 
at  the  Richmond.  At  the  time  of  his  ad- 
mission the  femur  was  quite  moveable  at  the 
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place  of  the  fracture,  and  the  whole  limb 
below  it  could  be  moved  upwards  and  down- 
wards at  least  two  inches.  He  was  put  on 
blue-pill,  of  which  he  took  five  grains  three 
times  a day,  till  his  mouth  was  made  sore ; 
then  on  decoction  of  sarsaparilla  ; and  lastly, 
on  small  doses  of  nitro-muriatic  acid,  with 
nourishing-  diet.  A spica  bandage  was  applied 
round  the  pelvis  and  upper  part  of  the  thigh  ; 
and  over  this,  the  starched  bandage,  from  the 
toes  to  the  groin.  The  bandages  were  re- 
moved and  renewed  two  or  three  times,  for 
the  purpose  of  ascertaining  the  state  of  the 
case.  About  tw-o  months  after  the  mouth 
had  been  made  sore,  the  consolidation  of  the 
fragments  had  manifestly  made  considerable 
progress, — the  limb  at  the  fracture  had  ac- 
quired firmness,  and  it  was  no  longer  possible, 
by  pressing  the  extended  limb  upwards,  at  the 
heel,  with  moderate  force,  to  move  the  leg  and 
lower  fragment  upwards,  as  formerly.  About 
three  months  after  his  admission,  the  conso- 
lidation being  sufficiently  firm  to  admit  of  his 
leaving  the  hospital,  he  was  advised  to  go  into 
the  country. 

In  a case  at  the  Middlesex  Hospital  of 
London,  Mr.  Arnott  failed  to  effect  a cure 
by  mercury,  and  Mr.  Charles  Hawkins  asserts, 
that  he  has  seen  mercury  freely  administered 
in  three  cases  that  had  come  under  his  obser- 
vation, without  benefit.  (Lancet,  ii.  1839-40, 
p.  382.) 

“ Electricity  has  been  employed  w-ith  good 
effect  by  Mr.  Birch,  of  London.  One  of  the 
pupils  of  this  gentleman  informed  Dr.  Ste- 
vens, of  New  York,  that  he  had  seen  two 
cases  in  which  it  produced  the  most  happy 
effect.  One  of  these  cases  was  seated  in  the 
leg,  and  was  of  thirteen  months’  standing. 

* Shocks  of  electric  fluid  were  daily  passed 
through  the  space  between  the  ends  of  the 
bones,  both  in  the  direction  of  the  length  of 
the  limb  and  that  of  its  thickness.  The  man 
being  somewhat  weak,  used  bark  and  porter 
at  the  same  time.  The  leg  was  retained  in 
the  ordinary  fracture  dressing.  Improve- 
ment was  very  perceptible  in  two  weeks,  and 
in  six  weeks  he  left  the  hospital  cured.’ 
(Transl.  of  Boyer  by  Stevens — note.)  Two 
cases,  on  the  other  hand,  have  been  reported 
by  Dr.  Mott,  (Med.  and  Surg.  Reg.  part  2.  i. 
p.  375.)  in  which  ‘ very  powerful  shocks  of 
electricity  were  passed  in  different  directions 
through  the  part’  without  benefit.” 

In  cases  in  which  callus  is  not  being  formed 
at  the  usual  period  of  consolidation,  Sir  B. 
Brodie  recommends  the  application  of  blisters 
around  the  fracture  ; and  it  is  said  within  the 
first  eight  or  ten  weeks  after  the  accident  this 
measure  may  be  attended  w-ith  success.  A 
little  later  it  would  be  certainty  quite  inade- 
quate to  produce  the  desired  effect:  indeed,  it 
may  not  unreasonably  be  doubted,  whether 
re-union  was  ever  facilitated  by  such  means. 

“ The  application  of  caustic  alkali  to  the  in - 
teguments  over  the  seat  of  fracture.  In  1805, 
Dr.  Hartshorne  of  this  city  (Eclectic  Reper- 
tory, iii.  p.  114,  1813)  successfully  employed 


this  practice  in  a case  of  ununited  fracture  of 
the  external  condyle  of  the  femur  of  four 
months’ duration,  and  in  1811  he  applied  the 
same  practice  to  a disunited  humerus  of 
about  five  months’  standing,  with  the  effect 
of  partially  relieving  the  patient : in  this  last 
case  the  issue  was  three  inches  long  and  one 
wide.  A third  case  occurring  in  the  femur, 
about  which  he  was  consulted  in  1838,  was 
cured  by  the  caustic,  conjointly  with  pressure. 
(American  Journ.  of  Med.  Sciences  for 
January,  1841,  p.  143.)  An  eschar  three 
inches  long  by  one  wide,  made  on  the  arm 
with  the  caustic  potash,  where  the  injury  was 
of  six  months’  standing,  proved  ineffectual  in 
a case  which  afterwards  came  under  the  care 
of  Dr.  Hays.  (American  Journ.  of  Med. 
Sciences  for  January,  1841,  p.  141.)  The 
actual  cautery  has  also  been  employed  in 
these  cases.”  As  the  application  of  blisters 
and  moxa,  these  means  are  said  to  be  parti- 
cularly adapted  to  instances  of  tardy  union, 
and  especially  of  bones  seated  superficially, 
as  the  tibia  and  ulna,  and  the  condyles  of 
the  femur. 

On  the  whole,  however,  the  reader  will  be 
but  little  induced  to  rely  on  these  methods. 
As  counter-irritants  they  can  only  avail  under 
very  peculiar  circumstances,  if  under  any  ; as 
producing  deflection,  they  must  but  very 
rarely  be  required ; and  as  directly  leading  to 
periostitis  they  are  far  less  advantageous  than 
other  and  less  disorganizing  agents. 

M.  Pigne  1 states  that  M.  Mayor  has  em- 
ployed the  following  method  with  good  suc- 
cess : — Bending  the  false  joint,  in  order  to 
gain  the  most  ready  access  to  it,  he  thrust  a 
large  trochar  into  the  space  between  the  un- 
united bones,  and  thus  introduced  a canula 
which  was  left  in  for  the  space  of  eight  hours, 
during  which  he  several  times  introduced 
through  the  canula  a metal  sound  as  hot  as 
boiling  water.  Inflammation  followed  ; the 
limb  was  put  up  in  an  immoveable  apparatus, 
and  at  the  end  of  three  months  the  cure  was 
complete.  This  may  be  compared  to  the  use 
of  half  a seton,  and  it  deserves  especial  atten- 
tion as  involving  the  most  powerful,  yet  very 
simple,  means  of  destroying  all  obstructive 
membrane  ; and  of  ensuring  adequate  inflam- 
mation, and  even  ossific  union,  provided  that 
the  constitution  be  not  defective,  and  appo- 
sition and  rest  be  duty  attended  to. 

The  ingenious  proposal  of  Dr.  Physick,  to 
pass  a seton  between  the  fragments,  was  put 
into  execution  by  him  with  success  in  the 
early  part  of  the  present  century.  The  ope- 
ration is  performed  in  the  following  manner. 
Two  assistants  take  hold  of  the  limb  above 
and  below  the  fracture,  and  make  extension 
and  counter- extension  for  the  purpose  of  sepa- 
rating the  fragments.  The  surgeon  then 
passes  a flat  or  round  seton  needle,  armed 
with  a skein  of  silk,  across  the  limb  and 
through  the  fibrous  tissue  that  unites  the 

1 See  “Fansse  Articulations,”  in  the  French  trans- 
lation of  Chelius. 
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fragments,  of  course  directing  the  instrument 
so  as  to  avoid  wounding  any  large  vessel  or 
nerve.  The  limb  is  then  to  be  put  up  in  the 
same  manner  as  a recent  fracture.  This  me- 
thod often  succeeds.  When  it  fails,  Professor 
Gibson,  of  Philadelphia,  who  first  announced 
the  American  practice  in  Europe,  considers 
the  failure  as  usually  attributable  to  the  too 
early  removal  of  the  seton.  “ In  general,” 
says  Dr.  Gibson,  “ when  the  seton  fails  to 
procure  reunion,  there  is  reason  to  believe 
that  it  has  not  been  continued  a sufficient 
length  of  time.  In  1806,  I was  present  at 
an  operation  performed  by  the  late  Dr.  Phy- 
sick,  upon  the  humerus  of  a woman  residing 
at  Baltimore  ; for  some  trivial  reason,  the 
physician  under  whose  care  the  patient  was 
left,  removed  the  seton  in  two  or  three  weeks, 
and  no  benefit  of  course  resulted.”  On  the 
other  hand,  “ within  the  last  seven  years,  Dr. 
Physick  passed  a seton  between  the  ends  of  a 
disunited  lower  jaw,  and  the  patient  returned 
home.  In  a little  time  his  attending  physi- 
cian became  anxious  to  remove  the  cord,  un- 
der an  idea  that  no  union  would  take  place  ; 
the  patient,  however,  had  promised  Dr.  Phy- 
sick before  his  departure  that  no  one  except 
himself  should  take  it  out.  It  was  therefore 
continued  a few  weeks  longer,  and,  in  the 
meantime,  perfect  bony  re-union  was  estab- 
lished 1.”  Sometimes  a complete  consolida- 
tion is  brought  about  by  the  seton  in  ten  or 
twelve  weeks ; often  it  requires  a much  longer 
time.  Professor  Gibson  is  of  opinion,  that 
four  or  five,  and  sometimes  even  twelve 
months  should  be  allowed  to  elapse,  before  the 
seton  is  removed  in  despair  of  its  ultimately 
effecting  the  consolidation  of  the  fragments. 
For  many  years  past,  some  of  the  surgeons  of 
the  Meath  Hospital  have  adopted  a modifica- 
tion of  Dr.  Physick’s  method,  which  consists 
in  passing  the  seton  along,  instead  of  through, 
the  fibrous  tissue  uniting  the  fragments,  and 
which  they  think  less  liable  than  Dr.  Phy- 
sick’s method  to  excite  dangerous  inflamma- 
tion. Within  the  last  few  years,  Mr.  Rynd 
has  operated  according  to  this  modification 
in  that  hospital  with  success,  in  several  cases  ; 
of  which  he  means  shortly  to  lay  an  account 
before  the  profession. 

Many  years  ago  I witnessed  the  treatment 
in  the  Richmond  Hospital,  by  Mr.  Carmi- 
chael, of  a case  of  false  joint  in  the  hume- 
rus, by  the  seton.  A few  weeks  after  its 
introduction,  the  patient  had  a severe  attack 
of  erysipelas  of  the  arm,  which  spread  to 
the  body  and  very  nearly  caused  his  death. 
The  seton  was  withdrawn,  and  the  treatment 
abandoned.  The  late  Dr.  M‘Dowel  treated 
a case  of  ununited  fracture  of  the  upper  part 
of  the  femur  with  the  seton,  with  complete 
success.  The  man  lives  in  the  neighbour- 
hood of  the  hospital,  and  may  be  now  seen 
walking  about  with  good  use  of  the  limb. 

1 Gibson,  Institutes  and  Practice  of  Surgery,  p.  311. 
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been  but  little  defect  of  bony  formation  on  the  two 
ends  of  this  bone , and  the  radius , which  has  been  frac- 
tured in  a situation  nearly  parallel,  is  become  firmly 
united.  The  reunion  of  the  broken  ulna  consists  of  a 
thin  st  rong  layer  of  solid  ligamentous  fibres.  It  need 
scarcely  be  said  that  a seton  passed  through  this  liga- 
mentous matter  would  have  had  great  influence  in  de- 
stroying the  intermediate  soft  tissue  at  the  penetrated 
point , and  have  been  very  conducive , in  all  proba- 
bility, to  ossific  inflammation  at  the  same  spot. 

“ The  seton  is  especially  suited  to  those 
cases  of  preternatural  joint  which  occur  in 
the  upper  extremities,  inferior  maxilla,  and 
clavicle,  where  the  fragments  can  be  placed 
in  opposition.  In  the  femur  it  has  often 
failed  ; Dr.  Physick  has  tried  it  in  three  cases 
of  artificial  joint  in  this  bone,  without  satis- 
factory results.  The  experience  of  Sir  B. 
Brodie,  as  we  have  seen,  is  to  the  same  effect. 
The  cause  of  failure  in  these  cases  is  pro- 
bably owing  to  its  inadequacy  in  the  larger 
bones  to  excite  a degree  of  inflammation  suf- 
ficient to  give  rise  to  ossific  action.  One  of 
the  cases  in  which  the  seton  failed  in  the 
hands  of  Dr.  Physick,  was  that  of  an  adult 
male  who  was  admitted  into  the  Pennsylvania 
Hospital,  Feb.  17th,  1810,  with  an  artificial 
joint  of  the  femur  following  an  oblique  frac- 
ture of  the  bone  just  below  the  trochanter 
major.  His  accident  had  happened  eight 
months  previously.  On  the  28th  an  incision 
down  to  the  bone  was  made  over  the  seat  of 
the  fracture,  and  a seton  introduced.  On  the 
fourth  day,  fever  and  retention  of  urine  fol- 
lowed, but  soon  disappeared.  On  the  20th 
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of  April  an  extensive  abscess  formed  in  the 
thigh,  and  his  health  had  become  in  some 
degree  impaired.  On  the  fourth  of  July,  on 
account  of  the  fever,  diarrhoea,  and  debility 
of  the  patient,  the  seton  was  removed,  having 
been  allowed  to  remain  four  months  and  four 
days,  without  producing  any  bony  union. 
(Penn.  Hosp.  Case-Book,  i.  p.  108.) 

“ The  situation  of  the  fragments,  their  being 
widely  separated,  or  placed  in  such  a direc- 
tion that  they  cannot  be  readily  kept  in  con- 
tact ; or  the  abundant  deposit  of  callus  about 
their  extremities,  may  be  obstacles,  some- 
times insurmountable,  to  its  use.  The  exist- 
ence of  great  malposition  in  the  fragments 
will  generally  preclude  its  employment.  Close 
proximity  of  the  fracture  to  the  main  artery 
and  nerve,  or  to  an  important  joint,  may  also, 
at  times,  prevent  a trial  with  the  seton. 
Where  the  bone  has  been  for  years  disunited, 
and  the  fracture  is  very  loose,  or  presents 
irregular  surfaces,  the  seton  is  entirely  un- 
suited. In  all  other  cases,  it  should  be  pre- 
ferred to  all  other  operative  procedures,  as,  in 
case  of  a failure  with  it,  some  of  the  more 
serious  operations  may  always  be  resorted  to. 
Weinhold  (Med.  Recorder,  xiii.)  imagines 
that  the  principal  cause  of  failure  with  the 
seton  (as  used  in  Europe  in  connexion  with 
an  external  incision)  is,  its  permitting  the 
access  of  the  external  air  to  the  extremities 
of  the  bone,  which,  for  that  reason,  are  ex- 
tremely disposed  to  become  carious  ; and  to 
obviate  this,  he  proposes  making  the  wound 
funnel-shaped,  and  using  a conical  or  wedge- 
like seton.  In  addition  to  the  cases  treated 
by  the  seton  which  have  been  already  al- 
luded to,  or  are  included  in  our  tables,  this 
method  of  treatment  has  been  successfully 
used  in  the  fore-arm  by  Delpech,  (Clin. 
Chir.  i.  p.  255.)  in  the  leg  by  Rigal  de 
Gaillac,  in  the  clavicle  by  Randolph,  and  by 
Saurer  in  the  leg  in  a case  of  eight  months’ 
duration.  (Oppenheim  on  False  Joints,  in 
Zeitschrift  fur  die  Gesammte  Medicin,  No.  5, 
May  1837.)  In  the  case  of  a non-united 
fracture  of  the  humerus,  cited  by  Lom- 
bard, (Velpeau,  Med.  Operatoire,  ii.  p.  586,) 
it  was  employed  without  benefit ; and  on  the 
same  bone  with  only  partial  success,  by 
Bedard  of  Strasburg.  An  ununited  fracture 
of  the  acromion  process  of  the  scapula,  occur- 
ring in  a female,  which  was  treated  by  the 
seton  some  years  back  at  the  Alms-House 
Infirmary  of  this  city,  terminated  in  death. 
Professor  Mott’s  experience  in  the  use  of  the 
seton  has  been  large : eleven  cases  have 
been  treated  by  this  method  by  him,  of  which 
three  were  of  the  femur,  three  of  the  tibia, 
and  five  of  the  humerus.  In  all  it  succeeded 
perfectly,  except  in  three  of  the  last-men- 
tioned bone,  which  were  afterwards  cured  by 
resection  of  the  ends.  (Vache,  in  Am.  Journ. 
of  the  Med.  Sci.  ix.  p.  262.) 

“ Reference  to  the  tables  appended  to  this 
paper  exhibits  the  following  results  in  forty- 
six  cases  in  which  the  seton  and  its  modifica- 
tions were  employed  Of  these, 


13  were  in  the  femur,  of  which  9 were  cured. 
10  ...  leg,  ...  10 

16  ...  humerus,...  10 

6 ...  fore-arm,  ...  6 

1 ...  jaw,  ...  1 

“ Of  these  forty-six  cases,  twenty-one  are 
stated  to  have  had  an  incision  made  down  to 
the  bone  previous  to  the  introduction  of  the 
seton,  and  twenty-four  had  it  passed  without 
a previous  incision.  Of  the  twenty-one  where 
previous  incision  was  made,  seventeen  were 
cured,  two  amended,  one  failed,  and  one  died. 
Of  the  twenty-four  in  which  there  was  no 
previous  division  of  the  soft  parts,  eighteen 
were  cured,  one  amended,  four  failed,  and 
one  died. 

“ In  one  case  the  seton  was  passed  through 
a fistulous  opening  which  previously  existed. 

“ The  longest  period  that  the  fracture  had 
existed  in  these  cases,  was  ten  years  (femur, 
set.  26).  The  shortest  period  was  six  weeks 
(tibia,  set.  48).  The  average  period  was 
twelve  months  and  twelve  days. 

“ The  longest  period  that  the  seton  was 
allowed  to  remain,  was  thirteen  months  (hu- 
merus, set.  48,  failed).  The  shortest  period 
was  seven  days  (fore-arm,  cured).  The  ave- 
rage period  was  seven  weeks  and  three  days. 

“ The  longest  period  required  for  the  cure 
was  eight  months  (femur,  set.  41).  The 
shortest  period  was  three  weeks  (humerus, 
set.  23).  The  average  period  was  two  months 
and  twenty-four  days.  In  seventeen  of  the 
cases  in  which  the  seton  was  employed,  other 
methods  of  operating  are  stated  to  have  been 
tried  and  to  have  failed. 

“ In  the  forty-six  cases  treated  by  the  seton, 
accidents  dependent  upon  the  method  em- 
ployed, and  not  terminating  in  death,  are 
noted  as  having  occurred  twelve  times  (arte- 
rial hemorrhage  twice  ; severe  fever,  erysi- 
pelas, or  profuse  suppuration,  ten  times).” 

Escharolics  applied  to  the  ends  of  bone 
forming  a false  joint,  constitute  a very  ready 
and  efficient  means  of  removing  all  the  organ- 
ized obstructions  to  reunion,  and  of  exciting 
periostitis.  The  seton  is  certainly  less  power- 
ful ; and  any  more  extensive  operation  must 
be  both  more  powerful  and  dangerous,  and 
without  any  more  established  grounds  of  hope, 
whether  in  experience  or  reason. 

Having  made  an  incision  to  expose  the 
false  joint,  and  more  or  less  to  divide  it  after 
drying  the  wound,  the  caustic  potash  is  to  be 
applied  in  the  interspace  of  the  bones  until 
a considerable,  rather  than  an  extensive  slough 
is  formed.  The  wound  should  be  gently  kept 
open  with  lint,  and  the  limb  placed  at  ease,  so 
as  to  favour,  first  suppuration  and  then  re- 
union. 

Removal  of  the  surfaces  of  the  fractured  ex- 
tremities.— A little  later  than  the  middle  of 
the  last  century,  Mr.  White  of  Manchester  con- 
ceived the  idea  of,  and  successfully  practised, 
a method  of  treatment  of  false  joints,  to  which 
we  are  sometimes  obliged  to  have  recourse, 
when  the  less  severe  and  dangerous  methods 
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already  described  have  failed.  Mr.  White’s 
method  suggested  itself  to  his  mind,  while 
considering  the  case  of  a boy  of  nine  years 
of  age,  who  had  fractured  the  humerus  six 
months  before  coming  under  his  observation. 
The  false  joint  which  had  formed  was  so 
loose,  that  the  arm  was  not  only  useless,  but 
burdensome  to  the  patient;  and  Mr.  White’s 
colleagues  in  the  Manchester  Infirmary  pro- 
posed the  amputation  of  the  limb,  as  the 
only  mode  of  relief  of  which  the  case  ad- 
mitted. To  this  extreme  measure  he  could 
not  consent,  arguing  from  the  youth  and 
soundness  of  constitution  of  the  patient,  that 
the  formation  of  the  false-joint  was  owing, 
not  to  any  constitutional  vice,  but  to  some 
local  cause,  such  as  the  continual  movement 
of  the  fragments  while  the  callus  should  have 
been  in  process  of  production,  or  the  intro- 
duction of  a portion  of  muscle  between  the 
fragments.  He  imagined,  that  if  the  fracture 
could  be,  as  it  were,  renewed,  and  then  ma- 
naged with  ordinary  skill  and  care,  that  there 
was  nothing  to  prevent  its  consolidation  ; and 
he  therefore  proposed  the  following  mode  of 
proceeding  : — that  a longitudinal  incision 
should  be  made  down  to  the  false  joint,  of 
such  a length  as  to  admit  of  readily  bringing 
the  end  of  each  fragment  out  at  the  wound, 
and  in  such  a situation  as  to  secure  the  large 
vessels  and  nerves  of  the  limb  from  injury, 
and  to  demand  the  division  of  the  least  pos- 
sible thickness  of  soft  parts  ; that  the  ex- 
tremities of  the  fragments  should  next  be 
successively  brought  out  at  the  wound,  and 
sawed  off  or  otherwise  removed  ; and  that 
then,  the  fragments  being  placed  in  apposi- 
tion, the  case  should  be  treated  as  one  of  or- 
dinary compound  fracture,  in  which  the  at- 
tempt is  made  to  procure  the  union  of  the 
wound  by  the  first  intention.  This  proposal 
was  acceded  to,  and  the  operation  performed, 
with  Mr.  White’s  assistance,  with  complete 
success,  notwithstanding  the  occurrence  of 
erysipelas  of  the  arm  a fortnight  after  the 
operation.  In  about  six  weeks  after  the  ope- 
ration, the  callus  began  to  form,  and,  from 
that  time,  the  consolidation  proceeded  unin- 
terruptedly to  a perfect  cure,  without  even 
shortening  of  the  arm.  This  operation,  or 
some  of  the  modifications  of  it,  have  been 
often  performed  since,  by  Mr.  White  himself 
and  many  other  surgeons.  The  operations 
have  often  been  successful.  Not  unfre- 
quently  they  have  failed,  and  sometimes  they 
have  even  been  followed  by  the  death  of  the 
patient.  It  need  not  be  said,  that,  as  the 
operation  in  fact  produces  a compound  frac- 
ture, the  injury  it  inflicts  is  always  of  a serious 
nature,  to  which  the  surgeon  should  not  con- 
sent to  submit  the  patient,  without  strong 
reason  in  the  evils  he  suffers  from  the  disease. 
Shortening  of  the  limb  is  an  almost  invariable 
consequence  of  it,  and  when  the  fracture  has 
engaged  two  bones,  as  in  the  fore-arm  and 
leg,  the  difficulty  of  performing  the  opera- 
tion and  its  danger  are  materially  increased. 

Section  of  ligamentous  union. — M.  Somme 


of  Antwerp  has  practised  the  following  ope- 
ration, which  may  also  be  considered  as  a 
modification  of  Dr.  Physick’s  method.  In 
an  ununited  fracture  of  the  femur,  he 
pierced  the  limb,  from  within  outwards,  with 
a trocar,  passed  so  as  to  graze  the  lower  ex- 
tremity and  anterior  surface  of  the  upper 
fragment.  The  trocar  being  withdrawn  with- 
out its  canula,  through  this  a long  silver  wire 
was  passed  across  the  limb,  and  left,  after 
the  canula  was  taken  away.  Placing  the 
trocar  in  the  canula  again,  he  next  passed  it 
from  without  inwards,  opposite  the  upper 
part  of  the  false  joint,  across  the  limb  a second 
time,  in  such  a manner,  that,  passing  close 
along  the  false  joint,  the  trocar  escaped  on 
the  inside  of  the  thigh  by  the  same  opening 
through  which  it  was  first  introduced.  The 
trocar  being  withdrawn  as  before,  the  outer 
end  of  the  wire  was  introduced  into  the  can- 
ula, and  passed  from  without  inwards  through 
it.  Having  taken  away  the  canula  by  draw- 
ing it  inwards,  the  loop  of  the  wire  was 
found  to  embrace  the  false  joint,  and  the  part 
of  the  skin  and  flesh  of  the  outside  of  the 
limb  intervening  between  the  openings  for 
the  first  exit  and  for  the  second  entrance  of 
the  trocar,  M.  Somme  now  made  an  incision 
down  to  the  false  joint  through  the  soft  parts 
included  in  the  loop,  on  drawing  which  home, 
by  pulling  the  extremities  of  the  wire  inwards, 
it  was  made  to  embrace  closely  the  liga- 
mentary tissue  by  which  the  fragments  were 
united.  The  incision  through  the  outside  of 
the  limb  was  made  to  unite  over  the  wire  by 
the  first  intention  ; and,  by  gradually  tight- 
ening the  loop  on  the  fibrous  tissue  it  em- 
braced, this  was  by  degrees  divided.  The 
result  of  this  operation  was  successful ; a suffi- 
cient degree  of  consolidation  having  taken 
place  in  six  weeks  to  justify  the  removal  of 
the  wire,  before  it  had  cut  its  way  through 
the  whole  of  the  soft  parts  that  had  been 
included  in  its  loop.  A large  quantity  of 
callus  was  formed  ; there  was  no  shortening 
of  the  limb  ; and  three  months  after  the  ope- 
ration the  patient  was  able  to  walk. 

“ Of  the  thirty-eight  cases  in  the  table  in 
which  resection  was  performed,  twenty-four 
were  cured,  one  amended,  seven  failed,  and 
six  died.  Of  these, 

“ 12  were  in  the  femur,  of  which  7 were  cured. 

6 ...  leg,  ...  5 

12  ...  humerus,  ...  6 

7 ...  fore-arm,  ...  5 

and  1 amended. 

1 — jaw,  ...  1 

“ The  longest  period  that  the  fracture  had 
existed  in  these  cases  was  five  years  (adult — 
femur).  The  shortest  period  was  ten  weeks 
(humerus,  set.  50). 

“ The  average  period  was  thirteen  months 
and  nineteen  days. 

“ The  longest  period  required  for  the  cure 
was  thirteen  months  (femur,  set.  26). 

“ The  shortest  period  was  one  month  (fore- 
arm). The  average  period  was  four  months. 
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“ In  seventeen  of  the  cases  in  which  resec- 
tion was  employed,  other  methods  of  ope- 
rating are  stated  to  have  been  tried,  and  to 
have  failed  ; of  which  the  seton  was  used 
six  times. 

“ In  the  thirty-eight  cases  in  which  resec- 
tion was  resorted  to,  accidents  dependent 
upon  the  treatment  followed,  and  not  termi- 
nating in  death,  occurred  nine  times,  (erysi- 
pelas, six  ; profuse  suppuration  and  abscesses, 
two  ; phlegmasia  dolens,  one).” 

The  strength  of  testimony  against  the  ope- 
ration of  resection,  and  the  weakness  of  the 
evidence  in  its  favour,  certainly  places  it  in 
close  connexion  with  the  last  of  the  severe 
measures  of  resource,  which  is  amputation, — 
if,  in  truth,  it  ought  not  to  be  totally  excluded. 
The  more  a case  might  seem  favourable  for 
the  trial  of  resection,  the  more  it  should  seem 
to  admit  of  hope  by  less  fearful  remedies. 

The  modifications  to  which  I have  alluded 
above,  consist  in  cutting  down  to  the  fracture, 
to  permit  of  the  introduction  of  a spatula 
(according  to  the  practice  adopted  by  Mr. 
Hunter)  or  some  such  instrument,  for  the 
purpose  of  rudely  irritating  the  artificial  joint ; 
in  the  resection  of  one  fragment  only,  when 
much  difficulty  is  experienced  in  bringing  the 
other  under  the  saw,  the  surgeon  being  satis- 
fied with  paring  with  the  scalpel,  or  rasping 
the  extremity  of  the  other  fragment ; in  de- 
stroying, under  circumstances  similar  to  those 
of  the  last  case,  with  potassa  fusa,  or  other 
powerful  escharotic,  the  fibrous  tissue  on  the 
fragment  which  cannot,  without  difficulty,  be 
reached  by  the  saw,  and  even  part  of  the 
bone  itself. 

The  results  of  experience  with  respect  to 
various  plans  of  treatment  must  not  be 
looked  upon  as  a settled  basis  of  reasoning  in 
our  endeavours  to  determine  the  safest  and 
readiest  means  of  success  ; at  least  not  until 
both  the  varieties  of  cases,  and  the  true  causes 
of  difficulty,  are  fairly  established.  The  fol- 
lowing summary  of  the  former  table  will, 
however,  not  be  without  its  uses  : 

“ Of  46  cases  in  which  the  seton  1 was  em- 
ployed, 36  were  cured,  3 partial  cures,  5 no 
benefit,  2 died. 

“ Of  38  cases  in  which  resection  2 was  em- 
ployed, 24  were  cured,  1 partial  cure,  7 no 
benefit,  6 died. 

“ Of  36  cases  in  which  pressure  and  rest 
were  employed,  29  were  cured,  i partial  cure, 
6 no  benefit. 

“ Of  8 cases  in  which  caustic  was  employed, 
6 were  cured,  2 no  benefit. 

“Of  11  cases  in  which  frictions  were  em- 
ployed, 1 1 were  cured. 

“Of  11  cases  in  which  other  methods3 


1 Including  the  methods  of  Weinhold,  Somme, 
Oppenheim,  and  Seerig. 

2 Including  all  cases  in  which  the  ends  of  the  bone 
were  scraped,  rasped,  or  excised. 

3 Iodine,  3,  all  cured;  injections,  1,  cured;  ery- 
sipelas, 1,  cured  ; hot  iron,  1,  cured;  amputation,  5. 
1 cured,  2 died,  1 failed,  1 not  stated. 


were  employed,  7 were  cured,  1 received  no 
benefit,  2 died,  1 result  not  stated.” 

With  the  exception  of  the  application  of 
blisters  over  the  seat  of  the  fracture,  none  of 
these  methods  of  treatment  are  exempt  from 
danger.  I have  enumerated  them  with  refer- 
ence to  their  severity  and  danger,  the  first 
being  the  least  severe  and  dangerous,  and  so 
on  ; and  therefore,  if  a case  presented  itself 
to  me,  in  which  none  of  them  had  been  tried, 
I would  recommend  the  trial  of  them  in  the 
order  of  their  enumeration.  With  respect 
to  the  last  methods,  which  are  unquestion- 
ably the  most  efficacious,  but  at  the  same 
time  the  most  dangerous,  I do  not  think  the 
present  state  of  our  knowledge  of  such  cases 
enables  us  to  pronounce  a positive  opinion  as 
to  which  of  them  is  upon  the  whole  most  suc- 
cessful ; because  the  cases  of  success  and 
failure  of  each  method,  that  have  been  pub- 
lished, have  not,  in  general,  been  recorded 
with  such  minuteness  as  to  show  whether  the 
cases  are,  or  are  not,  truly  equivalent.  Sup- 
pose two  cases  of  failure,  in  one  of  which  Dr. 
Physick’s  method  was  practised,  and,  in  the 
other,  Mr.  White’s  ; but  that,  in  the  former, 
the  case  was  of  short  standing,  in  a youth  of 
sound  constitution  ; while,  in  the  latter,  the 
case  was  of  long  standing,  in  an  old  subject 
of  broken  down  constitution  : it  is  obvious 
that  the  one  would  be  a very  strong  case 
against  the  seton,  and  the  other  a very  weak 
one  against  resection  of  the  fragments.  We 
must  not,  therefore,  form  our  judgment  in 
this  matter  merely  on  a blind  reckoning  up 
of  the  number  of  cases  that  make  for  and 
against  each  method ; and  I repeat,  that  the 
cases  we  have  in  our  possession  have  not 
generally  been  recorded  in  such  a manner  as 
to  enable  us  safely  to  classify  them,  according 
to  the  weight  they  are  really  entitled  to  in 
the  scales  of  our  judgment.  Professor  Gib- 
son’s opinion,  that  the  failure  of  the  seton  is 
often  attributable  to  its  not  having  received 
a sufficiently  patient  trial,  is  well  worthy  of 
attention.  Whatever  method  we  adopt,  our 
chances  of  success  seem  almost  unequivocally 
certain  with  reference  to  the  leg  and  iore-arm  ; 
and  it  is  even  probable  that  a just  discrimination 
of  cases  and  settled  pursuit  of  an  appropriate 
simple  method  would  always  suffice.  With 
respect  to  the  bones  of  the  thigh  and  hume- 
rus, less  than  three-fourths  of  the  recorded 
cases  have  been  cured,  fatal  dangers  have  been 
incurred,  and  it  would  still  appear  that  milder 
and  more  efficacious  means  may  have  better 
success. 

I have  not  made  it  sufficiently  plain,  that 
the  capsular  form  of  pseudarthrosis  is  very 
uncommon.  Out  of  a considerable  number 
of  examples  of  false  joint  in  the  museums  of 
London,  I have  only  seen  two  which  I think 
deserve  the  name  of  capsular.  These  were 
both  formed  a little  below  the  middle  of  the 
fore-arm,  involving  both  bones,  and  attended 
with  a marked  overlapping  of  the  upper  frag- 
ments forwards.  See  fig.  310.  The  second 
instance  is  very  similar,  it  is  in  the  collection 
12 
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of  the  College  of  Surgeons.  The  peculiarities 
of  the  part, and  the  want  ofjudicious  treatment, 
seem  the  only  necessary  explanation  of  the  oc- 
currences ; and  I conceive  that  very  little  more 
than  a good  coaptation  well  maintained  would 
have  sufficed  to  produce  ossific  reunion. 

Fig.  309  may  stand  as  the  representative  of 
a numerous  set  of  cases  which  appear  to  con- 
tradict the  above  statement.  The  head  of 
the  thigh-bone,  being  detached,  except  that 
more  or  less  of  periosteal  bands  connects  it 
with  the  shaft,  and  remaining  without  any 
useful  repair,  is  very  common,  but  is  a speci- 
fic case,  and  without  any  parallel  to  those  now 
under  consideration.  It  is  very  rare  that  the 
changes  deserve  the  appellation  of  a false- 
joint,  and  of  course  they  never  admit  of  cura- 
tive attempts. 

In  the  case  where  little  intervenes  between 
the  disjoined  fragments,  apposition  and  perios- 
titis are  necessary  to  reunion  ; where  solid 
ligament  separates  the  fragments,  its  removal, 
as  by  absorption,  must  precede  the  coapta- 
tion ; and  where  a synovial  cell  intervenes, 
the  fragments  rubbing  against  each  other,  it 
will  be  requisite  that  active  organization  on 
a point  of  one  fragment  shall  unite  with  the 
like  on  the  opposite  piece,  and  this  is  almost 
tantamount  to  the  obliteration  of  the  cavity 
by  vascular  substance.  In  every  case,  next  to 
coaptation,  the  action  required  is,  ossific  in- 
flammation, on  each  coapted  part.  The  sim- 
plest means  of  treatment  the  case  will  admit 
of,  are  of  course  the  best.  There  are  cases 
in  which  the  constitution  seems  incapable  of 
the  specific  action  of  ossification  ; and  there 
are  others  in  which  the  probable  difficulty  of 
obtaining  a cure,  ought  to  preclude  the  at- 
tempt. 

The  reader  may  find  especial  information  on  the 
subject  of  false  joints  in  Fabricius  Hildanus , Observ. 
Chirurg.  cent.  iii.  obs.  91.  Salzmann,  De  Articula- 
tionibus  quae  Ossium  Fracturis  superveniunt.  Argent. 
1718.  Job  a AIcckren , Observ.  Med  .-Chirurg.  cap. 
lxxi.  While,  Cases  in  Surgery,  bond.  1770.  Laroche, 
Diss.  sur  un  moyen  de  guerir  les  Fausses  Articula- 
tions. Paris,  an  xiii.  Physic,  Medical  Repository, 
vol.  i.  New  York,  1804.  Roux,  De  la  Resection  des 
parties  d’Os  maladcs.  Paris,  1812.  Wardrop,  Medico- 
Chirurgiral  Transactions,  vol.  v.  p.  3.58.  Lanaenbeck, 
Neue  Bibliotek  fur  die  Chirurgie  und  Ophthal.  vol.  i. 
p.  81.  Oppenheim,  Ueber  die  Behandlung  der  falschen 
Gelenke,  in  Rust’s  Magazine,  vol.  xxvii.  p.  203. 
Sanson,  Dictiounairc  de  Med.  et  de  Chirurg.  Pra- 
tiques, t.  iii.  p.  491.  Marx  et  Paillard,  Journal 
Hebd.  t.  xii.  p.  97.  Chtlius,  Traite  de  Chirurgie. 
Translated  into  French  by  Pigne,  with  notes.  Sir  A. 
Cooper,  On  Dislocations  and  Fractures,  (in  Appen- 
dix,) edited  by  Bransby  B.  Cooper.  1842 ; and  Dr. 
Morris,  as  already  quoted,  whose  work  almost  pre- 
cludes the  want  of  any  reference  to  his  predecessors. 

DIASTASIS,  OR  SEPARATION,  OF  EPIPHYSES. 

To  conclude  the  general  observations  on 
fracture,  I have  now  only  to  make  a few 
remarks  on  the  subject  of  the  separation  of 
the  epiphyses  of  bones.  These  accidents,  pe- 
culiar to  early  life,  are,  as  I have  observed 
above,  different  from  fracture,  as  they  in- 
volve no  rupture  of  the  osseous  tissue  ; yet, 
since  the  same  principles  of  treatment  apply 


to  them  as  to  fractures,  it  may  naturally  be 
supposed  of  importance  to  consider  one  set  of 
cases  with  the  other. 

The  subject  of  these  disruptions  is  far  from 
being  devoid  of  practical  interest,  since  the 
surgeon,  whose  attention  has  not  been  parti- 
cularly directed  to  the  nature  of  these  acci- 
dents, is  liable  either  to  overlook  their  occur- 
rence, on  account  of  the  absence  of  crepitus, 
or  the  difficulty  of  detecting  it ; or  to  con- 
found the  cases  with  dislocations,  on  account 
of  the  proximity  of  the  seat  of  the  injury 
to  the  joints.  It  is  only  recently  that  the 
attention  of  the  profession  has  been  espe- 
cially invited  to  this  kind  of  injury.  For  the 
observations  I shall  make  on  it  I am  princi- 
pally indebted  to  the  memoir  of  M.  Rognetta, 
in  the  Gazette  Medicate,  1834.  The  simple 
separation  of  epiphyses  from  the  bones  to 
which  they  belong,  may  take  place  at  any 
time  previous  to  that  at  which  the  epiphyses 
become  secured  by  osseous  tissue,  or,  in  other 
words,  become  apophyses.  The  period  of 
life  at  which  the  consolidations  take  place 
varies  considerably  in  different  bones,  and  in 
different  individuals.  In  general,  the  union 
between  epiphyses  and  the  shaft  is  completed 
at  the  age  of  puberty,  when  the  bones  cease 
to  acquire  length.  Sometimes,  however,  the 
union  is  not  perfect  till  a considerably  later 
period,  a thin  layer  of  cartilage  having  been, 
in  several  cases,  found  still  existing  between 
the  shaft  and  epiphysis  at  twenty-five  years 
of  age. 

The  separation  by  violence  of  any  part  of  a 
bone  originally  distinct,  before  it  has  become 
soldered  by  bone,  is  plainly  an  accident  of 
the  class  to  which  I at  present  especially  seek 
to  direct  attention.  It  is  obvious,  that  violence 
may  be  so  directed  as  to  separate  the  parts 
of  any  bone,  while  in  the  condition  which  I 
have  described.  There  are,  however,  but  few 
of  them  in  which  we  have  evidence  of  such  an 
accident  having  actually  occurred.  The  sca- 
pula consists  originally  of  six  or  seven  sepa- 
rate pieces  ; one  for  the  glenoid  cavity  ; one 
for  the  point  of  the  coracoid  process ; one 
for  the  superior  surface  and  extremity  of  the 
acromion  ; one  for  the  posterior  margin  of 
the  bone  ; one  for  the  posterior  edge  of  the 
spine  ; one  for  the  body  of  the  bone,  and, 
sometimes,  one  for  its  inferior  angle  ; and  of 
these,  several  are  a good  deal  exposed  to  such 
injuries  as  might  detach  them  from  the  rest ; 
yet  I am  not  aware  of  any  well-authenticated 
case  of  this  accident  to  which  I can  refer. 
That  the  accident  occurs,  I do  not  doubt. 

Cases  are  recorded,  of  separation  of  the 
condyles  of  the  occipital  bone,  of  rupture  of 
the  atlas  into  two  lateral  halves,  and  of  the 
odontoid  process  from  the  vertebra  dentata. 
It  need  hardly  be  said,  that  such  cases  would 
be  very  difficult  to  diagnose  positively,  and 
that  the  treatment  of  them  should  include 
every  precaution  to  prevent  movement  of  the 
head  on  the  spine. 

I have  seen  a separation  of  the  odontoid 
process  of  the  denlata  vertebra  in  an  adult, 
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which,  I think,  should  rather  be  considered  as 
a diastasis.  It  occurred  in  the  person  of  a 
youngish  man,  who  received  a very  severe 
injury  over  the  part,  but  had  no  paralysis. 
H is  health  appeared  to  decline,  with  febrile 
symptoms,  and  he  died  many  months  after  the 
accident,  without  any  symptom  of  the  disease 
of  the  spinal  marrow.  The  processus  den- 
tatus  was  found  detached  from  the  body  of 
the  second  vertebra,  with  some  little  lateral 
displacement.  The  broken  surfaces,  when 
macerated,  were  rough  and  minutely  spongy, 
but  not  cancellated  or  dense.  Around  their 
apposed  edges  were  some  slight  masses  of 
ossific  separation  attached  to  the  body  of  the 
vertebrae.  Here  the  want  of  due  coaptation, 
though  slight,  was  sufficient  to  prevent  ossific 
union. 

The  three  bones  of  which  the  os  innomi- 
natum  originally  consists,  are  not  united  into 
one  till  towards  the  eighteenth  or  twentieth 
year ; before  which  they  may  be  forcibly 
separated  from  one  another.  M.  Dupuytren 
speaks  of  a case  in  which  the  bones  forming 
the  cotyloid  cavity  had  been  forced  in,  and 
the  head  of  the  femur  had  passed  completely 
into  the  cavity  of  the  pelvis.  At  a very 
early  period  of  life  the  sternum  consists  of 
two  lateral  halves,  which  soon  unite  at  the 
middle  suture,  and  of  several  transverse 
pieces,  which  are  often  not  soldered  together 
till  about  the  age  of  puberty.  These  pieces 
are  sometimes  separated  by  violence  at  the 
transverse  junctions.  (See  Luxations.)  The 
costal  cartilages  are  liable  to  be  separated  at 
their  articulations  with  the  ribs,  constituting 
an  injury  of  the  same  nature  as  that  of  which 
we  are  speaking.  The  rule  laid  down  for  the 
treatment  of  dislocation  of  the  costal  cartilage, 
by  Sir  A.  Cooper,  is  applicable  to  all  these 
cases.  He  directs  the  surgeon  to  desire  the 
patient  to  make  a full  inspiration,  and  then  to 
press  the  cartilage  into  its  place.  When  the 
chest  is  well  expanded  by  a full  inspiration, 
the  projecting  cartilage  can  always  be  re- 
placed without  much  difficulty.  The  reduc- 
tion is  to  be  maintained  by  a piece  of  moist- 
ened pasteboard  secured  over  the  injured 
part  by  compress,  and  a broad  flannel  bandage 
passed  round  the  chest  so  firmly  as  to  throw 
the  work  of  respiration  on  the  diaphragm. 
The  separation  of  the  epiphyses  from  the 
shafts  of  long  bones,  in  consequence  of  vio- 
lence inflicted  at  the  time  of  birth,  or  in 
early  life,  is  frequent ; and  the  danger,  that  the 
accident  will  be  overlooked  or  mistaken  for 
dislocation  or  fracture,  great ; and  it  is  there- 
fore of  much  consequence  that  the  practi- 
tioner should  be  prepared  with  precise  ana- 
tomical knowledge  of  the  various  situations 
in  which  the  accident  may  occur,  and  atten- 
tive to  examine  every  case  in  which  there  is 
a probability  that  the  lesion  has  taken  place. 

The  only  symptom  on  which  we  can  rely 
is  the  existence  of  unnatural  mobility  in  the 
bone,  at  the  point  where  anatomy  informs  us 
the  epiphysis  is  united  to  its  shaft.  If  the 
accident  be  overlooxed,  and  the  patient  be 


allowed  to  use  the  limb,  there  is  much  risk  of 
his  being  crippled.  In  the  upper  extremity, 
separations  of  the  head  of  the  humerus,  the 
condyles,  and  lower  extremity  of  the  same 
bone,  and  the  lower  extremity  of  the  radius, 
are  the  more  frequent : in  the  lower  extre- 
mity, the  injury  is  most  common  at  the  head 
of  the  femur,  and  the  condyles  of  the  same 
bone.  Sir  Charles  Bell 1 says,  “ I have 
known  it  occur  in  the  humerus  from  a boy 
firing  a musket  ; in  the  head  of  the  thigh- 
bone from  a fretful  child  casting  himself  back- 
wards whilst  held  in  the  nurse's  arms.  I have 
found  it  in  the  lower  head  of  the  femur, — the 
leg  of  the  boy  having  been  caught  in  the 
spokes  of  the  wheel  whilst  he  was  attempting 
to  get  upon  the  back  of  a carriage.”  The  sepa- 
ration by  violence  of  the  epiphyses  forming 
the  upper  extremities  of  the  radius  and  ulna, 
the  trochanters,  and  that  forming  the  head  of 
the  tibia,  are  more  uncommon.  The  separation 
of  the  epiphyses  that  form  the  olecranon  and 
great  trochanter,  may  be  caused  either  by 
external  or  muscular  force.  It  is  difficult  to 
conceive  that  the  lesser  trochanter  can  be 
separated  from  the  shaft  of  the  femur,  except 
by  muscular  contraction.  I have  once  seen, 
in  a lad,  the  epiphysis  at  the  upper  end  of  the 
first  phalanx  of  the  fore-finger,  detached  from 
the  shaft.  It  is  remarkable,  that  what  pre- 
vents the  more  frequent  occurrence  of  this 
accident  is  not  so  much  the  strength  with 
which  the  epiphysis  adheres  to  the  shaft,  as 
the  support  given  to  the  junction  between 
them  by  the  periosteum.  In  dissecting  these 
parts,  before  the  time  of  consolidation  ap- 
proaches, we  find  that  the  great  cartilaginous 
nidus  of  an  epiphysis  seems  to  be  nothing 
more  nor  less  than  a massive  expansion  of 
the  periosteum  of  the  shaft,  on  which  they 
are  superposed,  or  of  the  other  masses  or 
epiphysis  to  which  they  are  destined  to  grow. 

In  all  the  foregoing  cases,  the  same  general 
principles  of  treatment  are  to  be  applied  as 
in  fractures  in  the  same  situations. 

The  reader  will  find  some  illustrative  cases 
connected  with  the  accounts  of  fractures  of 
particular  bones.  (J.  Macdonnell.') 


After  a careful  study  of  the  more  general 
facts  and  principles  relating  to  fractures,  the 
reader  will  be  prepared  to  enter  with  advan- 
tage upon  the  consideration  of 

PARTICULAR  FRACTURES. 

The  following  appears  to  be  the  most  sim- 
ple systematic  arrangement  of  the  parts  liable 
to  fractures : 

The  bones  of  the  spine, 

cranium, 

face, 

larynx, 

thorax, 

arm, 

pelvis, 

and  leg. 

1 Institutes  of  Surgery,  vol.  i.  p.  3. 
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To  each  of  the  two  first  of  this  list — the 
spine  and  the  cranium — it  will  be  necessary  to 
devote  a distinct  series  of  considerations,  on 
account  of  the  peculiarities  and  serious  diffi- 
culties which  attend  injuries  of  the  brain  and 
spinal  marrow.  (See  the  articles, — Head  mid 
Spine.)  It  should  not  be  here  regarded  as 
out  of  place,  or  out  of  our  province,  to  recom- 
mend to  the  student  a different  course  from 
that  which  a systematic  work  seems  to  impose. 
The  most  frequent  fractures  are  the  first  in 
importance  to  the  practitioner ; and  to  attend 
first  to  the  most  essential  things  is  a golden 
rule  of  life  in  every  matter.  Many  important 
practical  considerations,  however,  which  could 
not  often  be  well  repeated,  though  applicable 
to  many  cases,  must  be  looked  for  in  the  ac- 
count of  the  less  frequent  fractures.  The 
consideration  of  cases  of  fracture  connected 
with  dislocation  is  necessarily  deferred  until 
we  shall  have  examined  the  simple  luxations. 
(See  Luxations.) 

FRACTURES  OF  THE  BONES  OF  THE  FACE. 

Fractures  of  the  bones  of  the  face  seem 
to  be  guarded  against  in  a peculiar  manner,  by 
the  ever  watchful  senses  and  a natural  instinct. 
In  respect  of  solidity,  these  bones  may  rank 
between  those  chiefly  composed  of  cancel- 
lated tissue,  and  those  of  the  harder  sub- 
stance of  cylindrical  bones  ; and  toughness, 
perhaps,  should  be  considered  as  their  pro- 
per characteristic.  They  are  by  no  means 
commonly  broken.  According  to  the  tables 
at  page  243,  the  following  is  the  order  in 
point  of  frequency,  in  which  fractures  of  them 
occur ; and  this  is  also  the  order  in  which 
the  injuries  are  practically  important ; viz. 
fractures  of  the  lower  jaw,  of  the  nasal  bones, 
and  of  the  remaining  facial  bones1.  For  the 
sake  of  system,  however,  we  shall  consider 
them  in  a somewhat  different  order. 

FRACTURES  OF  THE  BONES  OF  THE  NOSE. 

The  nasal  bones, from  their  small  size,  com- 
parative solidity,  arched  arrangement,  and 
firm  attachments,  are  capable  of  affording  con- 
siderable resistance  to  external  violence,  and 
even  great  protection  to  the  organs  of  vision  ; 
yet  they  are  not  unfrequently  fractured  by  the 
several  causes  of  injury  to  which  they  are 
particularly  exposed  from  their  superficial  and 
prominent  position.  The  most  frequent  of 
these  causes  are,  falling  upon  the  face,  blows 
of  the  fist,  of  staves,  and  kicks  from  horses. 

It  will  avail  but  little  to  make  nice  distinc- 
tions between  the  ordinary  cases  of  these 
fractures.  Perhaps  the  most  common  occur- 
rence is  the  separation  of  a small  fragment 
from  the  anterior  (inferior)  thin  and  expand- 
ed margin  of  one  or  both  bones ; but  a 
scarcely  less  frequent  injury  is  a transverse 
division  at  the  middle  of  the  two  bones  (Figs. 
314,  315).  Some  fracture  of  the  ascending  or 

1 Mr.  Lonsdale  found,  that  of  near  2000  cases  of 
fracture  treated  in  six  years  at  the  Middlesex  Hospi- 
tal, 46  involved  the  bones  of  the  face;  namely,  13  the 
ossa  nasi,  1 the  upper  jaw,  and  32  the  lower  jaw. 


Fig.  314. 


Fracture  of  the  ossa  nasi  repaired.  The  left  hone  has 
been  broken  near  its  loiver  end , yet  not  so  near  that 
part  as  is  frequently  the  case.  The  right,  which  is 
longer,  and  encroaches  on  the  left,  has  been  divided 
near  its  middle,  and  the  displacement  laterally  of 
its  inferior  portion  is  considerable. 


Fig.  315. 


Fracture  across  the  middle  of  the  ossa  nasi,  reunited 
with  some  displacement. 

nasal  plate  of  the  superior  maxillary  bones, 
of  the  nasal  spine  of  the  frontal  bone,  or  even 
of  the  ethmoid  bone,  may  occasionally  occur, 
as  additions  to  the  injury  in  question.  Some- 
times loosening  of  the  nasal  bones  is  effected, 
with  or  without  fracture.  Still  more  extensive 
injuries  may  involve  the  base  of  the  brain,  or 
the  organs  of  vision ; but  these  accidents 
will  be  found  spoken  of  in  their  appropriate 
places. 

It  is,  on  the  whole,  rare  that  fractures  of 
the  nasal  bones  are  laid  open  superficially  ; 
but  they  are  very  commonly  exposed  to  the 
air  in  the  nasal  cavity,  and  consequently 
pursue  the  usual  course  of  open  fractures, 
giving  rise  to  suppuration,  and  every  now 
and  then  to  exfoliation. 

In  all  these  fractures  considerable  superficial 
contusion  is  produced,  and  haemorrhage  from 
the  ruptured  vessels  of  the  lining  membrane 
of  the  nose  is  to  be  expected. 
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The  separation  of  the  bones  of  the  nose 
from  each  other,  and  those  naturally  in  con- 
tact with  them,  after  a certain  period  of  adult 
life,  is,  in  effect,  a genuine  fracture  ; and  even 
before  this  period,  in  a practical  point  of  view, 
it  may  still  be  regarded  as  such. 

The  striking  body  is  usually  large  in  pro- 
portion to  the  size  of  the  injured  part ; and, 
in  one  sense,  the  force  may  be  said  to  be 
applied  immediately  to  the  seat  of  fracture. 
This,  however,  is  not  strictly  correct,  for 
when,  by  a blow  on  the  extremity  of  the 
nasal  bones,  they  are  separated  at  their  at- 
tachments to  the  frontal  or  maxillary  bones ; 
or  when  the  superior  processes  of  the  latter, 
or  the  vomer,  or  the  ethmoid  bone  is  frac- 
tured, the  injury  must  partake  of  the  nature 
of  a counter-fracture. 

The  fragments  to  which  the  nasal  bones  are 
reduced  by  violence,  sometimes  remain  in 
sufficiently  good  adjustment ; but  usually  they 
are  depressed.  In  the  lighter  kinds  of  injury, 
if  the  blow  be  given  in  a central  direction, 
the  bones  will  be  sometimes  spread  out  late- 
rally ; if  in  an  oblique  line,  they  will  be  forced 
on  one  side.  But,  from  the  more  violent 
causes,  they  will  be  altogether  driven  inwards 
towards  the  cavity  of  the  nose.  Into  what- 
ever situation  they  are  impelled  in  the  first 
instance,  in  that  they  will  remain  until  the 
surgeon  employs  some  means  to  restore  them 
to  their  proper  places  ; and  if  he  succeed  in 
replacing  them,  there  will  be  little  danger, 
with  common  attention,  of  secondary  displace- 
ments. If  the  injury  be  confined  to  the  bones 
which  compose  the  nasal  arch  (the  bridge), 
the  principal  object  will  be  to  prevent  de- 
formity. 

The  very  unpleasant  deformity,  which  is 
rather  a frequent  consequence  of  nasal  frac- 
tures, may  be  supposed  to  result  chiefly  from 
exfoliation,  and  the  contraction  of  membranes 
subsequent  to  inflammation.  It  is  therefore 
especially  important  to  avoid  all  unnecessary 
injury  to  the  bones  in  the  process  of  reducing 
them  ; and  it  would  even  seem  better  to  leave 
the  fragments  displaced  for  several  days,  than 
to  produce  additional  disorganization  and  in- 
flammation, by  re-adjusting  them  either  with 
force,  or  protracted  efforts  at  a time  when  they 
are  most  in  danger  of  dying  from  defective 
supplies  of  nutrition.  Remembering  that  ex- 
cessive displacement  may  give  rise  to  similar 
evils  to  those  just  referred  to  ; that  the  accu- 
rate coaptation  of  fragments  is  of  little  con- 
sequence during  the  first  ten  days  after  the 
receipt  of  the  injury  ; and  that  necrosis  is 
liable  to  be  produced  or  aggravated  by  dis- 
turbance, the  surgeon  must  consider  how  much 
may  be  safely  performed  at  first,  and  how 
much  he  may  defer  till  reparative  inflamma- 
tion has  diminished  the  liability  to  necrosis, 
and  prepared  the  way  for  consolidation  of  the 
fragments. 

If  the  bones  are  pushed  out  in  a lateral 
direction,  or  forced  on  either  side,  external 
pressure  made  by  the  fingers  may  be  suffi- 
cient to  rectify  the  displacement,  raise  the 


bridge  of  the  nose,  and  bring  it  into  an  even 
position.  But  if  the  pieces  are  driven  in- 
wards, this  method  will  be  inapplicable  ; or, 
at  least,  it  must  be  combined  with  that  com- 
monly recommended  and  employed,  of  intro- 
ducing into  the  cavity  of  the  nostril,  some 
instrument,  such  as  a catheter  or  closed 
forceps,  to  act  as  an  elevator  to  the  de- 
pressed fragments.  A convenient  mode  of 
restoring  fragments  of  an  os  nasi  to  their 
natural  relations,  is  by  means  of  a pair  of 
common  dressing  forceps  with  the  blades 
apart, — one  blade  being  applied  to  their  in- 
ternal surface,  the  other  to  their  external  sur- 
face, and  so  pressing  them,  as  it  were,  into 
proper  position.  To  arrest  hasmorrhage,  if 
it  prove  alarming,  or  even  to  support  the 
fractured  bones,  should  they  be  excessively 
loosened,  it  may  be  necessary  to  introduce 
plugs  of  lint  into  the  nostrils  ; or,  with  the 
view  of  facilitating  respiration,  plugs  traversed 
by  pieces  of  gum  elastic  catheter,  or  formed 
of  thick  tubular  India  rubber.  Since,  how- 
ever, the  tubes  cannot  well  reach  the  frag- 
ments, to  give  them  due  support ; and  since 
they  must  be  attended  with  much  inconve- 
nience, as  foreign  bodies  placed  in  contact 
with  delicate  parts  going  through  a process 
of  inflammation,  and  in  danger  of  disorgani- 
zation, the  use  of  such  means  is  of  very  doubt- 
ful advantage,  and  is  not  to  be  had  recourse 
to  if  it  can  be  avoided  with  propriety. 

Sir  Charles  Bell  has  given  his  opinion,  that 
no  tubes  can  be  employed  so  as  to  act  effi- 
ciently ; and  we  know  that  the  fragments, 
when  displaced,  will  not  readily  (unless  very 
much  loosened)  change  their  position,  as 
they  are  acted  on  by  no  muscles.  It  must  be 
allowed,  that  compresses  in  the  nose  can  only 
be  needed  when  the  face  has  been  very  much 
crushed  ; and  it  will  not  be  difficult  to  deter- 
mine in  any  particular  case,  whether  the  arti- 
ficial support  is  at  all  required,  and  whether 
it  can  be  applied  with  effect. 

The  bleeding  which  accompanies  these  ac- 
cidents, provided  it  be  not  excessive,  is  rather 
to  be  looked  upon  as  salutary,  and  tending  to 
prevent  the  occurrence  of  inflammation,  a cir- 
cumstance to  be  apprehended,  from  the  close 
proximity  of  the  ethmoid  bone  to  the  base  of 
the  brain.  Depletion  and  antiphlogistic  means 
are  to  be  employed  whenever  the  accident 
is  of  a severe  kind,  and  a cautious  prognosis 
must  be  offered,  in  anticipation  of  the  effects 
that  may  be  produced  in  the  brain  from  in- 
flammation and  its  sequelae,  as  well  as  of  the 
more  immediate  results  of  the  shock. 

Emphysema  of  the  surrounding  integu- 
ments but  rarely  results  from  fracture  of 
these  bones.  It  is  of  little  consequence,  ex- 
cepting as  it  indicates  that  the  fracture  is 
open  internally.  Head-ache  and  threatening 
inflammations  will  require  depletion  and  to- 
pical applications  of  cold  lotions.  The  lacry- 
mal  sac  may  become  obstructed  by  ecchy- 
mosis  or  inflammation  ; and  it  is  even  said 
that,  the  punctum  lacrymale  may  give  out 
little  drops  of  blood. 
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FRACTURE  OF  THE  SUPERIOR  MAXILLARY 
BONE. 

This  bone,  from  its  form  and  strength,  and 
less  prominent  situation,  is  more  rarely  the 
seat  of  fracture  than  those  just  spoken  of ; 
but  examples  are  of  course  occasionally  pre- 
sented in  military  surgery.  Such  a violence 
as  the  kick  of  a horse  may  cause  this  acci- 
dent, though  scarcely  ever  without  the  frac- 
ture of  other  bones  of  the  face.  The  injury 
to  the  bone  itself  is  generally  the  least  serious 
consideration.  The  contusion  and  laceration 
are  of  more  importance,  and  the  eye  will  es- 
pecially claim  the  surgeon’s  attention. 

Slight  fractures  of  the  upper  jaw  may  occur 
when  the  teeth  are 
struck  out,  or  un- 
happily extracted, 

(Fig.  31G);  and 
the  remark  is  not 
unimportant,  as  it 
gives  occasion  for 
the  injunction — to 
be  careful ; and  if  a 
portion  of  alveolus 
be  considerably  dis-  ^ art  of  the  inferior  jaw  removed 

placed, to  be  at-  extract*nff  a molar  tooth. 

tentive,  forcibly  to  press  it  with  the  finger  back 
again  into  its  place,  and  to  guard  the  patient 
against  the  danger  of  necrosis.  Rest,  mode- 
rate diet,  and  freedom  from  exposures  during 
the  first  days  of  the  necessary  reparative  in- 
flammation, may  not  be  neglected  with  impu- 
nity. Whenever  there  is  a fair  hope  that  a 
displaced  tooth  may  regain  its  hold,  it  is  to  be 
carefully  restored.  This  is  more  important, 
as  also  more  practicable,  in  the  cases  of  young 
persons. 

If  a tooth  be  detached  or  only  loosened,  in 
connexion  with  fracture,  the  reparation  of  the 
bone  must  pretty  certainly  proceed  as  that  of 
open  fracture  in  other  parts. 

Splinters  of  the  bone  itself  that  are  detached 
or  much  loosened,  or  that  cannot  be  replaced 
with  a fair  prospect  of  restoration,  are  to  be 
removed.  It  will  be  right  to  see  that  the 
natural  line  of  the  teeth  is  restored,  and  that 
they  do  not  interfere  with  the  proper  closure 
of  the  mouth.  The  treatment  in  most  cases 
will  consist  of  very  little  more  than  attention 
to  the  general  and  local  measures  which  are 
adapted  to  regulate  inflammation  and  tume- 
faction. 

Occasionally  it  will  be  required  to  conduct 
the  reduction  and  reparation  more  in  the 
manner  which  we  shall  presently  describe 
with  reference  to  the  lower  jaw.  Gentleness 
and  care  may  save  some  valuable  teeth.  It 
is  not  necessary  to  take  any  step  towards  the 
immediate  nice  adjustment  of  a large  frag- 
ment, which  may  still  further  endanger  its 
vitality  ; but  after  the  first  activity  of  inflam- 
mation has  begun  to  subside,  it  may  be  accu- 
rately replaced  with  less  risk  of  causing  its 
death. 

When  the  parts  have  been  adjusted,  the 
inferior  row  of  teeth  forms  the  best  and  most 
available  support  to  the  broken  portions,  and 


a thin  layer  of  cork  or  caoutchouc  may  be 
placed  between  the  teeth,  and  of  course  the 
lower  jaw  is  to  be  kept  all  but  closed.  It  is 
of  some  moment  to  observe  that  the  apposi- 
tion of  the  fragments  be  correct  when  ossific 
union  is  about  to  commence. 

FRACTURES  OF  THE  MALAR  BONE. 

These  are  very  uncommon  accidents,  and 
are  rarely  produced  without  severe  lesion  of 
the  soft  parts.  1 he  malar  bone  may  be  crushed; 
or  its  borders  ; and  the  zygomatic  arch  in  par- 
ticular may  be  driven  in.  Force  from  above 
most  readily  breaks  this  bone,  but  its  strength 
to  resist  horizontal  blows  is  so  great,  that  when 
it  gives  way  the  brain  also  frequently  suffers. 
The  complications,  therefore,  are  to  be  consi- 
dered serious.  Before  the  commencement, 
or  after  the  subsidence  of  swelling,  the  dia- 
gnosis is  easy.  If  there  be  no  material  dis- 
placement, the  only  treatment  consists  in  con- 
fining the  lower  jaw  completely,  and  in  regu- 
lating local  or  deeper  inflammations.  The 
finger  in  the  mouth  may  be  employed  to 
replace  fragments. 

The  zygomatic  arch  formed  by  the  malar 
bone,  and  the  zygomatic  process  of  the  tem- 
poral bone,  is  much  exposed  to  injury,  and  is 
by  no  means  exempt  from  fractures,  though 
they  are  very  much  less  common  than  those 
of  the  nasal  bones.  Fractures  of  the  malar 
bones,  as  of  the  nasal,  take  place  rather  more 
often,  perhaps,  than  they  are  presented  to  the 
surgeon.  I speak  from  what  I have  observed 
on  macerated  skulls.  I have  been  informed  of 
the  zygomatic  arch  suffering  from  the  blow  of 
a cricket  ball,  in  which  case  it  was  found  im- 
possible to  restore  the  depressed  portions,  and 
permanent  deformity  was  the  result. 

Should  the  bone  be  so  far  driven  inwards 
as  to  reach  the  coronoid  process  of  the  lower 
jaw,  this  bone  would  present  a force  capable 
of  removing  it ; and  it  is  therefore  rather  im- 
probable that  the  presence  of  the  displaced 
arch  should  form  any  permanent  obstacle  to 
the  closure  of  the  mouth.  It  will  be  right, 
however,  to  ascertain  at  an  early  period  after 
such  an  accident,  that  the  lateral  and  vertical 
movements  of  the  jaw  are  unrestrained. 

Chelius  recommends  us,  when  fragments  of 
this  part  are  driven  into  the  temporal  muscle, 
impeding  mastication  and  deglutition,  and 
when  the  finger  in  the  mouth  is  unavailing, 
to  consider  the  propriety  of  cutting  down  and 
elevating.  I believe  it  is  principally  the 
rarity  of  such  an  injury,  which  has  made  most 
writers  disregard  this  advice.  The  bony  arch 
is  certainly  liable  to  become  deeply  and  per- 
manently indented  ; and  it  is  desirable  to  be 
aware  of  the  fact,  and  to  remember  that  it 
may  be  of  consequence  early  to  remedy  the 
deformity  ; or,  at  least,  that  no  one  should  be 
left  to  endure  through  life  a serious  inconve- 
nience which  is  susceptible  of  so  easy  a 
remedy. 

Occasionally,  fractures  of  the  malar  bone 
are  unattended  with  discoverable  displace- 
ment; and  in  a few  cases  the  bone  has  rather 
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been  luxated  than  fractured:  under  such  cir- 
cumstances, replacement  is  more  easily  effected 
by  the  mouth. 

FRACTURES  OF  THE  LOWER  JAW. 

The  inferior  maxillary  bone,  which  next 
falls  under  our  notice,  differs  from  the  bones 
already  spoken  of,  in  being  secured  by  move- 
able  articulations,  and  subject  to  the  controul 
of  various  powerful  muscles  ; and  it  will  soon 
appear,  as  we  anticipated  in  our  general  con- 
siderations, that  a due  knowledge  of  the  mus- 
cles is  of  the  utmost  service  in  the  investiga- 
tion and  management  of  the  cases  of  fracture 
which  are  affected  by  them.  Here  I cannot 
omit  to  urge,  as  an  essential  principle  in  the 
treatment  of  fractures,  the  consideration  of 
the  attitude  of  repose,  as  the  first  step  towards 
good  coaptation  wherever  muscles  are  con- 
cerned. There  may  be  good  reasons  for  de- 
viating from  this  position  in  various  cases ; 
but  it  cannot  be  denied,  that  this  is  the  po- 
sition best  calculated  to  avoid  tension  of 
every  muscle,  and  that  to  deviate  from  it  will 
proportionately  overstrain  some  muscles.  As 
I shall  frequently  have  occasion  to  advert  to 
the  application  of  the  principle,  it  seemed 
right,  partially  to  enforce  it.  It  may  be  con- 
sidered as  a little  surprising  that  the  opinion 
has  not  been  long  and  familiarly  noticed. 

The  lower  jaw,  by  reason  of  its  mobility, 
is  capable,  in  some  measure,  of  eluding  the 
effects  of  violence — of  yielding  in  different 
directions  ; and,  but  for  this,  its  exposed  situa- 
tion would  render  it  liable  to  be  more  fre- 
quently fractured.  The  character  of  the  frac- 
ture in  a given  case,  will  have  reference  to 
the  bone  itself,  the  part  broken,  and  to  the 
surrounding  structures. 

Fractures  of  the  lower  jaw-bone  must  often 
be  prevented  by  the  solidity  and  toughness  of 
the  bone,  as  well  as  by  its  peculiar  construc- 
tion. Their  common  course  is  through  the 
horizontal  body  of  the  bone  ; and  this  case  is 
usually  of  the  nature  of  open  fracture,  if  only 
a tooth  be  displaced,  for  there  is  no  efficient 
membrane  in  the  alveolar  cell,  to  exclude  the 
air  from  the  cavity  of  the  fracture.  We  shall, 
however,  find  many  proofs  that  open  fracture 
is  of  slight  importance,  unless  the  fracture  and 
the  cavity  produced  around  are  extensive. 

An  important  distinction  of  cases  depends 
on  the  part  broken.  The  body  of  the  bone, 
the  ascending  plate,  the  neck,  the  coronoid 
process,  and  the  symphysis,  are  liable  to  frac- 
tures : and  nearly  in  the  order  here  stated. 
Various  degrees  of  obliquity  and  comminu- 
tion, and  several  complications,  may  occasion- 
ally attend  the  fracture  of  each  part.  A blow 
on  any  part  of  the  bone  may  cause  a fracture 
at  the  precise  spot  on  which  it  strikes.  The 
coronoid  process,  notwithstanding  its  deep 
and  protected  situation,  has  in  this  way  been 
broken  off.  But  it  more  frequently  happens, 
that  the  impulse  takes  effect  on  another  part 
of  the  bone  ; as  when  the  neck  is  divided  by 
a blow  on  the  chin,  or  when  lateral  pressure 
fractures  some  part  of  the  anterior  arch.  In 


the  situation  of  the  symphysis  the  bone  is 
somewhat  thicker  and  stronger,  on  account 
of  prominences  and  the  attachment  of  the 
muscle,  than  it  is  immediately  on  either  side  ; 
and,  from  this  circumstance,  it  follows  that 
the  division  scarcely  ever  occurs  at  the  middle 
point  (excepting  occasionally  in  children),  but 
at  a short  distance  from  it.  In  this  case  the 
muscles  situated  between  the  symphysis  of 
the  chin  and  the  os  hyoides,  not  including  the 
mylo-hyoideus,  act  only  on  the  larger  portion, 
and  this  will  consequently  be  depressed  below 
the  level  of  the  other  part.  This  will,  how- 
ever, be  the  only  deformity,  and  less  in  de- 
gree than  when  the  separation  occurs,  behind 
the  attachment  of  the  last-mentioned  muscle. 
In  that  case,  all  the  depressor  muscles  of  the 
jaw  will  draw  down  the  chin,  and  there  will 
be  no  antagonist  to  the  masseter,  temporal, 
and  pterygoid  muscles  on  the  side  of  the  frac- 
ture. The  rising  of  one  part  above  the  other 
will  consequently  be  considerable ; in  addi- 
tion to  which,  the  pterygoid  muscles  will  tend 
to  draw  both  portions  towards  the  centre  of 
the  mouth.  The  displacement  produced  by  a 
fracture  through  the  ascending  process,  is 
much  less  than  in  the  preceding  case  ; and  it 
is,  likewise,  much  more  concealed,  on  account 
of  the  attachment  of  the  masseter  and  ptery- 
goid muscles  on  its  opposite  sides.  It  should 
also  be  observed,  that  as  the  greater  part  of 
the  bone  remains  in  one  piece,  with  most  of 
the  muscles  attached  to  it,  it  is  capable  of 
performing  all  the  motions  natural  to  it, 
though  with  less  steadiness  than  in  its  sound 
condition  ; and  hence  it  is,  that  the  power  of 
opening  and  shutting  the  mouth,  and  even 
masticating  food,  has  been  preserved  in  some 
cases.  It  is  scarcely  possible  to  suppose  that 
the  dental  nerve  and  artery,  which  enter  the 
posterior  maxillary  foramen,  and  traverse  the 
body  of  the  bone,  can  escape  from  being 
stretched,  lacerated,  or  compressed,  when 
this  part  is  broken  through  with  displacement ; 
yet  we  have  the  authority  of  Boyer  for  say- 
ing, that  any  serious  consequences  arising 
from  these  causes  are  of  rare  occurrence. 

When  the  condyle  is  separated  from  the 
rest  of  the  ascending  apophyses,  it  will  be 
drawn  inwards  and  forwards  by  the  external 
pterygoid  muscle,  without  affording  to  the  sur- 
geon the  slightest  chance  of  restoring  it  by 
any  force  that  can  be  applied  to  it.  The  in- 
ternal pterygoid  muscle  will  not  permit  the 
ascending  process  to  be  thrown  in  the  oppo- 
site direction  ; but,  by  drawing  the  bone  up- 
wards, in  combination  with  the  action  of  the 
temporal  muscle,  it  will  create  an  overlapping 
of  the  fragments,  or  what  we  have  described 
as  angular  displacement. 

When  the  coronoid  process  is  detached,  it 
becomes  raised  by  the  temporal  muscle,  and 
leaves  no  hope  of  our  being  able  to  bring  it 
again  into  contact  with  the  body  of  the  bone. 
The  reunion  is  consequently  by  ligament, 
and  the  temporal  muscle  is  proportionately 
enfeebled,  but  all  the  others  retain  due  power. 

When  the  fracture  extends  through  both 
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sides  of  the  body  of  the  maxilla,  the  displace- 
ment is  greater  than  when  one  side  only  is 
broken  ; and  this  will  be  still  more  marked  if 
the  fractured  surfaces  are  oblique.  The  an- 
terior portion  having-  lost  its  support  will  be 
depressed  and  drawn  backwards  by  the  mus- 
cles situated  between  the  chin  and  the  os 
hyoides.  The  bones  will  more  or  less  over- 
lap each  other,  and  the  posterior  fragments 
will  be  inclined  inwards  by  the  action  of  the 
pterygoidaei  muscles.  Other  muscles  also, 
losing  their  fixed  points  of  attachment,  will 
cease  to  command  the  movements  of  the  os 
hyoides,  and  a greater  difficulty  will  be  expe- 
rienced in  pronunciation  and  deglutition  than 
in  the  former  accidents. 

The  body  of  the  jaw  gives  way  in  a trans- 
verse direction,  or  it  may  be  broken  obliquely, 
and  then  usually  the  direction  of  the  fracture 
extends  downwards  and  forwards  (or  inwards); 
one  or  two  teeth  may  be  also  detached,  or 
even  five  or  six,  with  a border  of  alveolus,  by 
an  additional  line  of  separation.  We  may  find, 
but  happily  very  rarely,  a good  part  of  the  jaw 
reduced  to  many  fragments.  It  is  evident 
that  the  ascending  plate  is  strongest  to  resist 
forces  applied  against  the  chin,  and  that  the 
neck  of  the  jaw  is  the  part  liable  to  yield  un- 
der such  circumstances. 

The  symptoms  of  fractures  of  the  lower 
jaw  are  generally  easy  of  detection.  The 
patient  receives  a blow,  has  fallen  on  his  chin, 
or  his  lower  jaw  has  been  strongly  compressed 
against  the  ground  by  some  heavy  weight, 
such  as  the  wheel  of  a carriage  ; he  expe- 
riences extreme  pain,  and  more  or  less  ina- 
bility to  move  the  part.  The  inequalities  of 
the  fracture  are  discovered  in  moving  the 
fingers  along  the  accessible  outlines  of  the 
bone  ; the  teeth  have  lost  their  level,  or  there 
is  some  interruption  of  the  linear  regularity 
of  the  dental  arch.  The  pieces  are  move- 
able  ; and  when  moved,  a crepitus  is  felt  in 
most  cases.  As  we  have  seen,  the  fracture 
is  usually  made  open  by  the  laceration  of  the 
soft  parts. 

Fractures  of  the  rami  or  of  the  condyles 
produce  pain  in  front  of  the  cheek  or  ear, 
especially  during  the  motion  of  the  jaw,  which 
may  also  produce  a crepitus.  In  a frac- 
ture of  the  neck  there  is  a slight  depression 
over  the  site  of  the  condyle,  which  is  drawn 
inwards. 

An  ordinary  case  of  fracture  of  the  lower 
jaw  is  never  in  itself  alarming ; indeed  it  is 
only  on  account  of  serious  complications  or 
unusual  consequences,  that  any  case  can  be- 
come dangerous.  The  nervous  irritations, 
sympathies,  swellings,  and  salivations  for- 
merly imputed  specifically  to  such  injuries  are 
now  unheeded. 

With  occasional  exceptions,  as  we  have 
described,  the  treatment  of  fractures  of  the 
lower  jaw  is  not  difficult.  The  reduction  is 
readily  effected  ; and  between  the  resistance 
of  the  teeth  of  the  upper  jaw,  and  the  equal 
pressure  of  apparatus  beneath  the  lower,  the 
parts  may  be  kept  in  good  apposition  ; but 
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the  nice  adaptation  and  careful  retention  of 
the  bandages  requires  some  skill  and  constant 
attention. 

A layer  of  cork  or  india-rubber  may  be 
placed  between  the  upper  and  lower  teeth, 
and  then  a firm  surface  is  afforded,  against 
which,  as  a natural  splint,  the  fragments  may 
be  confined  in  situ.  A four-tailed  bandage 
(see  Fig.  149,  article  Bandage)  is  to  support 
the  jaw.  A pad  may  be  applied  on  one  side 
of  the  jaw,  to  prevent  lateral  displacement ; 
and  if  the  horizontal  part  of  the  jaw  be  divided 
on  both  sides,  and  the  parts  incline  inwards,  a 
good  compress  behind  the  chin  may  remedy 
the  deformity  ; or,  at  least,  prevent  the  ill 
effects  that  the  bandage  might  produce,  by 
pressing  the  fore  part  of  the  bone  in  a back- 
ward direction,  to  which  it  is  too  much  in- 
clined by  the  action  of  the  muscles.  In  such 
a case  it  would  be  desirable  to  take  some 
pains  in  moulding  on  the  part  a splint  of 
pasteboard ; or,  what  takes  the  form  more 
accurately,  several  layers  of  thick  paper, 
pasted  together.  When  this  has  become  dry 
and  hard,  a layer  of  lint  or  wadding  may  be 
interposed  between  it  and  the  skin,  to  pre- 
vent the  unpleasant  effects  of  friction,  and  to 
produce  greater  pressure  on  any  spot  where 
it  may  be  required.  If  the  teeth  near  to  the 
place  of  fracture  remain  firm  in  their  sockets, 
and  sufficient  space  intervene  between  them 
to  allow  of  the  passage  of  a piece  of  silk  or 
wire,  they  may  with  advantage  be  tied  toge- 
ther ; and  in  the  cure  of  double  fracture,  some 
advantage  might  be  derived  from  wiring  or 
tying  together,  one  or  two  corresponding  teeth 
in  each  jaw,  so  as  to  prevent  the  backward 
and  lateral  displacement,  as  well  as  the  down- 
ward ; but  the  last  can  be  equally  well 
prevented  by  pressure  from  below.  What- 
ever method  be  adopted  of  fixing  the  frac- 
tured bones,  talking  must  be  avoided  ; and  all 
the  food  must  be  taken  in  a fluid  form,  and 
sucked  between  the  lips  and  teeth  into  the 
mouth.  It  has  been  recommended  to  intro- 
duce liquids,  with  a gum-elastic  tube  through 
the  nostrils.  In  a case  of  severe  contusion 
such  a practice  might  possibly  be  advanta- 
geous ; but  it  will  seldom  be  required,  and 
generally  it  will  be  far  more  agreeable  to  the 
patient  to  take  them  altogether  through  the 
natural  channel. 

If  the  contusion  occasioned  by  the  striking 
body  be  great,  as  is  usually  the  case,  the 
abstraction  of  blood  by  leeches,  and  the  appli- 
cation of  an  evaporating  lotion,  will  tend  to 
allay  pain,  and  prevent  effusion  and  tumefac- 
tion. If  it  be  only  slight,  such  applications 
will  be' unnecessary,  and  should  not  be  used  ; 
especially  the  leeches,  which  rather  increase 
the  liability  to  an  attack  of  erysipelas.  As 
regards  the  adjustment,  posture  is  not  to 
be  neglected,  when  there  is  any  difficulty  in 
maintaining  coaptation.  Placing  the  patient 
in  bed  on  his  back,  with  the  head  raised  so  as 
to  depress  the  chin  considerably,  relaxing  all 
the  muscles  connected  with  the  os  hyoides, 
will  materially  facilitate  the  application  of 
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apparatus  of  retention,  and  in  a good  measure, 
secure  the  patient  from  disturbing  influences. 

The  same  relation  of  parts  may  subsequent  ly 
be  maintained,  if  necessary,  with  less  confine- 
ment. There  is  no  kind  of  fracture  in  which 
relaxation  of  muscles  is  more  evidently  useful 
than  in  fracture  of  the  body  of  the  jaw  with 
great  displacement.  In  open  fractures  of  the 
maxilla,  the  indications  of  treatment,  as  far  as 
regards  the  adjustment  and  maintenance  of 
the  bones,  is  the  same  as  when  there  is  no 
wound.  If  there  be  loose  and  detached  splin- 
ters or  fragments,  these  should  be  removed, 
provided  it  can  be  done  with  gentleness,  and 
without  increasing  that  injury  which  it  is 
intended  to  alleviate.  The  wound  should  then 
be  closed,  and,  if  external,  covered  with  a 
piece  of  lint,  provided  its  appearance  justifies 
the  expectation,  that  union  by  adhesion  may 
be  produced.  If,  however,  there  appear  to 
be  too  much  contusion  to  admit  of  this,  a 
bread  and  water  poultice,  to  which  Liq. 
Plumb,  subacet.  dil.  may  be  added,  is  a good 
application.  This  may  be  retained  by  the 
four-tailed  bandage  in  the  manner  already 
described. 

Precise  rules  cannot  be  laid  down  for  the 
proper  time  of  changing  the  dressings,  either 
in  the  simple  or  open  fractures.  No  pos- 
sible advantage  can  arise  from  disturbing 
the  dressings,  so  long  as  the  bones  remain 
in  apposition,  and  the  patient  is  at  ease.  No 
further  interference  is  needed  if  the  surgeon 
can  be  assured  of  this.  It  is,  however,  proper 
to  be  daily  assured  of  this,  and  to  rectify  any 
displacement  as  soon  as  it  occurs.  Fractures 
of  the  jaw  are  said  to  be  united  at  the  end  of 
four  weeks ; and  solidly,  after  thirty-five  days. 
These  may  be  taken  as  the  average  periods 
for  adults  ; but  in  different  individuals,  and  in 
those  of  various  ages,  there  will  be  consider- 
able differences  in  this  respect.  Instances 
have  occurred,  where,  from  the  adaptation  of 
the  broken  portions  of  bone  not  being  steadily 
secured,  and  perhaps  from  some  unknown 
peculiarity  of  constitution,  or  from  disease, 
the  fracture  has  never  been  repaired  by  bone. 
In  general,  however,  as  the  bone  is  well  sup- 
plied with  blood,  the  production  of  a bony 
union  is  readily  effected. 

It  may  happen,  that  the  want  of  sufficient 
contact,  at  a certain  period  of  the  reparation, 
is  the  cause  of  ligamentous  union, — the  broken 
surfaces  becoming  each  coated  wfith  an  adven- 
titious periosteum,  and  the  intervening  space 
filled  by  contracted  cellular  membrane,  which 
motion  and  stretching  convert  into  ligament. 
In  such  a case,  a seton  or  tent  between  the 
fragments,  wide  enough  to  excite  periostitis 
on  both,  would  lead  to  the  growth  and  inos- 
culation of  bone,  on  each  side  of  the  irritating 
body.  The  two  parts  once  united,  if  only  by 
a point,  would  not  again  separate,  unless  from 
a constitutional  cause,  or  the  taking  of  mer- 
cury. The  fracture  of  this  false  union  would 
be  the  cause  of  its  growing  stronger,  as  would 
also  every  slight  yielding  until  perfectly 
strong. 


A separation  of  the  tw'o  rami  at  the  sym- 
physis, in  early  life,  is  a very  rare  accident. 
It  is  in  all  respects  equal  to  a diastasis.  In 
after  life  fracture  at  this  precise  part  is  still 
more  rare.  The  diagnosis  and  treatment  of 
these  injuries  is  unattended  by  difficulty. 

FRACTURES  OF  THE  LARYNX. 

These  injuries  demand  a place  in  the  general 
category  of  fractures,  although  the  records  of 
surgery  are  almost  destitute  of  accounts  of 
them. 

Fractures  of  the  os  hyoidcs. — The  fracture 
of  the  os  hyoldes  is  exceedingly  rare,  evi- 
dently on  account  of  its  protected  situation, 
though  its  mobility  and  elasticity  are  access- 
ary safeguards.  A compression,  resembling 
that  of  strangulation,  and  the  pressure  of  the 
fingers  and  thumb  against  the  two  sides  of  the 
bone,  have  produced  this  accident1.  Pain, 
difficulty  of  speech  and  deglutition,  inability 
to  protrude  the  tongue,  and  tumefaction,  are 
attendant  symptoms  ; but  these  belong  also  to 
general  injuries.  The  finger  deep  in  the 
mouth  may  distinguish  the  fracture,  and  even 
the  fact  of  its  being  open  or  simple. 

In  one  case  in  which  the  patient  felt  the 
giving  way  of  the  bone,  the  right  ramus  was 
divided  and  retracted.  In  another  case  the 
fracture  was  on  the  left  side,  the  tongue 
drawn  to  the  right,  and  the  fragment  was 
advanced.  The  finger  at  the  base  of  the 
tongue  did  not  cause  pain,  but  thrusting  back 
the  tongue  produced  distress. 

The  parts  are  to  be  as  nearly  adjusted  by 
the  two  fore-fingers  as  the  case  will  admit. 
The  mouth  is  to  be  kept  as  much  closed  as 
possible,  and  the  head  forwards.  An  oeso- 
phagus-tube passed  through  the  nares,  and 
there  retained,  has  been  found  useful  for  the 
easy  administration  of  food.  Enemata  become 
important  resources,  as  a means  of  nutrition, 
W'here  distress  is  excited  by  food  in  the 
pharynx.  Contusions,  inflammations,  and 
even  cerebral  congestion  being  present,  may 
demand  active  treatment. 

The  osseous  basis  of  the  thyroid  cartilage, 
though  late  in  its  development,  is  a genuine 
bone,  and  very  unlike  the  earthy  infiltration 
of  the  cartilages  of  the  ribs.  The  bone  we 
are  speaking  of  possesses  a thin  shell,  with 
scanty  and  delicate  reticulations  for  its  can- 
celli.  Its  origin,  and  the  progress  of  its  forma- 
tion, its  diseases,  injuries,  and  reparative  ef- 
forts, are  strictly  those  of  bone.  In  these  re- 
spects it  is  most  analogous  to  the  patella  and 
sternum  ; and  although  the  chief  importance 
of  its  injuries  relates  to  the  air  tube,  (with 
which  w'e  shall  consider  them,)  it  is  necessary 
to  set  down  the  fracture,  as  well  as  the  necro- 
sis, of  the  thyroid  cartilage,  as  belonging  to  the 
lesions  of  true  bone.  As  in  many  other  cases, 
the  less  that  is  done  to  diagnose  the  injury, 
or  to  remedy  it,  the  better  ; though  it  may  be 
readily  understood  that  a fracture  might  cause 
such  obstruction  as  to  require  immediate  ope- 
ration, to  prevent  asphyxia. 

1 Lalesque,  Journal  Hebdomad.,  1833.  Aubcrgc, 
Revue  Medicale,  1835. 
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FRACTURES  OF  THE  STERNUM. 

It  happens  rarely  in  civil  occupations  that 
the  sternum  is  broken.  Direct  contusing  vio- 
lence may  divide  the  bone  transversely  at  or 
near  the  junction  of  its  first  and  second  por- 
tions, and  thus  we  may  have  either  a luxation 
or  fracture,  or  both.  The  elastic  supports  of 
the  bone  allow  it  to  yield  to  a very  consi- 
derable extent ; and  it  cannot  in  general  be 
broken  without  great  violence,  which  some- 
times lacerates  the  skin,  and  often  produces 
mischievous  concussion,  or  even  laceration,  of 
the  subjacent  viscera.  Occasionally,  when 
perhaps  one  fragment  has  been  much  de- 
pressed, a quantity  of  blood  infiltrates  the 
tissue  beneath.  Emphysema  has  been  pro- 
duced ; but,  next  to  the  visceral  injuries,  the 
inflammations,  suppuration,  and  necrosis  that 
may  arise,  are  of  the  most  common  practical 
interest. 

The  fracture  may  easily  be  detected  by 
the  touch ; but  the  precise  nature  of  the  most 
common  cases  that  occur,  out  of  the  field  of 
battle,  namely,  separations  of  the  two  upper 
pieces,  the  lower  being  thrown  forward,  is 
not  very  easily  discriminated  with  precision 
before  death,  by  one  unprepared  to  look  for 
such  an  injury.  We  must  be  careful  not  to 
confound  previously-existing  deformity  with 
the  lesion  of  the  sternum. 

The  severer  symptoms  attendant  upon  this 
accident  are  nowise  proper  to  it  as  a fracture ; 
but  the  states  on  which  they  depend  are 
almost  among  the  necessary  consequences  of 
the  great  violence  which  must  be  inflicted 
before  a sternum  can  become  broken. 

Dyspnoea,  cough,  bloody  sputa,  inability  to 
lie  on  the  back,  or  on  one  side,  and  palpi- 
tation, are  liable  to  arise ; but  rather  as  sequelte 
than  direct  consequences  ; — and  thus  the  op- 
pressive symptoms  may  gradually  increase. 
They  are  here  set  down  nearly  in  the  order 
of  their  frequency,  as  well  as  in  that  of  their 
urgency  when  combined.  The  last  symptom 
of  disturbance  in  the  chest  would  seem  to  be 
altogether  casual ; and  it,  of  course,  refers  to 
the  heart  (its  right  or  left  side,  or  both)  as 
the  rest  do  to  the  lungs.  It  is  important  to 
remark,  that  as  the  sufferer  may  have  been 
subject  to  some  of  these  affections,  they  are 
not  necessarily  indicative  of  internal  aggra- 
vations of  the  mischief. 

Prognosis. — The  principal  danger  from  this 
injury,  in  itself,  is  from  suppuration  and  necro- 
sis ; but  the  common  danger  is  from  subjacent 
lesions,  or  thoracic  inflammations.  On  the 
whole  the  case  should  always  be  considered  a 
very  serious  one.  It  is  much  more  frequently 
fatal  than  not. 

A simple  fracture  of  the  sternum,  with  but 
slight  displacement,  is  of  very  uncommon 
occurrence,  and,  comparatively,  less  danger- 
ous, and  difficult  of  detection.  Soap  plaster, 
and  rest,  even  from  slight  exertion  in  bed, 
may  suffice  for  the  local  treatment ; but  a 
full  bleeding  and  a week  of  abstinence  at 
least,  will  be  generally  desirable,  as  also  great 
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attention  to  obviate,  or  arrest  the  progress  of, 
inflammations  in  the  chest.  Displaced  frag- 
ments demand  some  attempts  to  re-adjust 
them,  but  our  manipulation  may  not  always  be 
successful.  By  acting  on  the  clavicles  above, 
and  on  the  ribs  below,  considerable  force  of 
extension  and  counter  extension  may  be  ex- 
erted upon  the  fracture.  Two  assistants  may 
be  thus  employed,  while  the  surgeon  uses  as 
much  force  as  he  may  think  well  at  the  seat 
of  fracture,  or  towards  the  ensiform  bone. 
Tension  or  relaxation  of  the  sterno-mastoidei 
and  abdominal  muscles  may  assist  in  the  re- 
placement. 

It  has  been  recommended  in  cases  where 
the  displaced  fragments  of  the  sternum  resist 
ordinary  attempts  at  reduction,  to  cut  down  to 
the  parts,  and  with  saw  or  lever  to  make 
forcible  reduction  ; but  such  practices  seem 
of  very  questionable  propriety.  (See  Lux- 
ations.) There  can  be  little  hesitation  as  to 
the  justice  of  removing  loose  fragments  from 
an  open  fracture,  and  of  endeavouring  directly 
to  replace  others,  that  might  else  interfere 
with  a fair  restoration  ; yet  the  surgeon 
should  avoid  needless  interference,  and  for 
the  first  days  consider  chiefly  the  dangers  of 
inflammation,  fever,  or  confined  matter. 

The  ensiform  bone,  even  where  increased 
in  advanced  life,  is  too  small  and  secluded 
to  be  often  broken  ; or  when  injured,  to  give 
occasion  to  considerable  symptoms.  It  is  not 
easy  to  detect  the  fracture,  nor  can  it  be  of 
importance,  except  in  connexion  with  other 
injuries.  'The  surgeon  should  attend  to  the 
relaxation  of  muscles,  and  a belt  should  be 
applied.  Any  mischief  that  may  break  out 
in  adjacent  parts,  as  inflammation,  should  be 
guarded  against  ; and  after  a few  days  of 
strict  confinement  the  patient  may  gradually 
return  to  common  movements. 

In  early  life  this  bone  may  be  separated  as 
an  epiphysis,  which,  comparatively,  is  a slight 
accident. 

fractures  of  the  ribs. 

These  are  of  very  frequent  occurrence', 
and  especially  those  of  the  middle  ribs,  by 
reason  of  the  length  of  the  bones ; while  the 
lower  ones,  being  more  moveable  and  flex- 
ible, and  the  upper  shorter  and  stronger, 
and  more  protected,  are  more  rarely  broken. 

The  division  of  a rib  occurs  most  easily 
near  its  greatest  convexity.  When  one  is 
struck  by  a point  or  corner,  it  will  probably 
give  way  singly  at  the  place  of  contact.  It  is 
most  common,  however,  to  find  two  or  more 
ribs  simultaneously  fractured. 

These  fractures  are  usually  either  simple, 
or  complicated  by  lesions  of  the  pleura  and 
lung ; yet  even  in  the  latter  case,  though 
caution  is  indispensable,  serious  mischief  does 
not  often  ensue. 

1 Mr.  Lonsdale  states  that  357  cases  of  broken  ribs 
occurred  amongst  1900  cases  of  fracture  which  indis- 
criminately presented  themselves  at  the  Middlesex 
hospital ; i.  e.  about  T2r  of  the  whole  number.  (Prac- 
tical Treatise  on  Fractures.) 
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Some  defined  or  broad  pressure  may  bend 
the  bones  beyond  their  power  of  endurance, 
and  cause  them  to  break  outwards  at  a dis- 
tance from,  and  perhaps  on  both  sides  of  the 
part  pressed  ; or,  more  rarely,  direct  violence 
drives  the  breaking  hone  or  one  of  its  frag- 
ments outwards.  The  comminution  and  dis- 
placement are  mostly  slight.  A single  rib 
being  fractured,  and  well  confined  between 
two  others,  is  scarcely  capable  of  displace- 
ment. It  is  occasionally  somewhat  different, 
as  when  several  ribs  are  broken  together,  and 
perhaps  in  more  places  than  one. 

The  ribs  may  be  broken  by  muscular 
efforts,  but,  as  in  the  case  of  all  bones,  we 
find  that  the  muscles  do  not  produce  these 
fractures  most  frequently  at  the  time  of  their 
fullest  development.  Under  healthy  circum- 
stances, the  nutrition  and  power  of  the  bone 
and  muscle  are  equal,  and  on  a par  with  the 
wants  of  each  ; fracture,  therefore,  caused  by 
muscle,  seems  incompatible  here,  or  nearly 
so  ; but  an  error  in  the  figure  of  the  bone,  or 
an  over-strained  position,  or  slight  supple- 
mentary violence  from  without,  may  suffice  to 
induce  the  fracture.  Still,  atrophy  of  bone,  or 
hypertrophy  of  muscle,  in  undue  proportion, 
are  more  commonly  present. 

The  cases  in  which  many  ribs  were  broken 
(p.  241)  are  illustrations  of  this  view. 

Case '. — Mrs.  R.,  set.  63,  and  seemingly 
older ; extremely  thin  ; and  though  formerly 
strong,  she  had  in  her  latter  years  experienced 
much  increasing  debility.  In  a primary  at- 
tack of  bronchitis,  on  coughing  violently  in 
bed,  felt  “something  crack  in  her  side,”  and 
the  fifth  and  sixth  ribs  were  found  to  be 
fractured  a little  nearer  the  sternum  than  the 
middle  of  the  bones.  This  patient  gradually 
recovered  under  simple  treatment. 

Case.  — Elizabeth  S.,  aet.  59  ; similar  in 
aspect  to  the  preceding  ; subject  to  dyspnoea, 
and  painful  pyrosis,  with  constipation ; com- 
plained of  cough,  which  she  said  was  unusual, 
and  an  acute  pain  in  the  side,  having  two 
days  before  felt  something  give  way  in  her 
side.  The  tenth  rib  was  broken  a little  ante- 
rior to  its  angle  ; the  hinder  portion  lay  upon 
the  anterior,  and  crepitus  was  readily  pro- 
duced. A bandage  afforded  great  relief,  and 
she  slowly  recovered. 

In  cases  of  suspected  fracture,  the  surgeon, 
guided  by  the  pricking  pain,  or  the  history  of 
the  accident,  traces  along  the  suspected  rib 
with  one  or  two  fingers  of  both  hands,  vary- 
ing the  pressure  of  either,  in  order  to  increase 
the  irregularity  of  the  fracture,  or  to  produce 
crepitus ; this  also  may  be  rendered  evident 
to  the  palm  covering  the  injured  part  during 
a rather  forced  respiration,  or  slight  effort  to 
cough.  Much  intervening  fat  or  muscle,  or 
but  small  degree  of  displacement,  may  render 

1 Mr.  Nankevell,  in  the  Lond.  Med.  Gaz.  July  25, 
1835,  relates  these  cases,  and  he  very  justly  remarks, 
that  after  a full  inspiration  the  sudden  action  of  the 
recti  and  obliqui  abdominis  is  amply  equal  to  the 
effect  produced.  lie  also  warns  the  practitioner 
against  mistaking  such  cases  for  deeper  inflammations. 


the  diagnosis  uncertain ; but  it  is  an  esta- 
blished rule  to  treat  a suspected  fracture  as 
a certain  one ; and  the  careful  surgeon  will 
be  slow  to  deviate  from  this  injunction. 

Haemoptysis  sometimes  accompanies  frac- 
ture of  the  ribs,  in  consequence  of  the  forcible 
concussion,  or  of  a deep  puncture,  or  only 
bruise  of  the  lung.  It  forms  an  additional 
call  for  venesection. 

If  a spicula  of  bone  have  pierced  the  pleura 
costalis,  some  little  blood  may  escape  into  the 
serous  cavity  ; but  this  is  hardly  ever  hurtful. 
Pleuritis  is  rather  more  to  be  feared  ; and  if 
the  lung  also  be  wounded,  we  have  a remark- 
able and  peculiar  train  of  events.  Air  escapes 
into  the  pleural  cavity,  the  lung  collapses, 
and  very  soon  the  expiratory  effort  only 
serves  to  drive  air  from  the  cavity  of  the 
pleura  into  the  cellular  membrane  about  the 
fracture,  whence  it  may  be  propelled  to  a 
great  extent  beneath  the  skin  of  the  trunk  or 
even  of  the  limbs.  After  this,  in  the  repara- 
tive course  of  events,  inflammation  closes  the 
superficial  puncture  in  the  lung,  and  this 
organ  again  expands  as  the  gases  within  the 
pleura  become  absorbed,  and  leave  the  lung 
to  be  acted  on  by  the  expiratory  motions. 
(See  Wounds.) 

The  air  diffused  in  the  cellular  membrane 
seems  quite  innocuous,  uidess  by  its  great 
quantity  ; and  although,  in  truth,  the  fracture 
is  open,  it  would  appear  that  it  is  only  in  dis- 
eased constitutions  that  serious  disorganiza- 
tions in  the  chest  can  arise.  Old  adhesions 
between  the  lung  and  ribs  may  prevent  or 
limit  the  pneuma-thorax  ; and  we  do  not 
know  that  superficial  emphysema  can  be  pro- 
duced to  any  extent  without  collapse  of  the 
lung  in  part  or  wholly.  (See  the  article 
Emphysema.)  The  peculiar  feeling  of  mi- 
nute weak  crackling,  which  is  afforded  on 
pressing  any  part  of  the  emphysematous  inte- 
gument, can  scarcely  be  mistaken. 

In  the  treatment  of  fractures  of  the  ribs, 
rest  and  the  antiphlogistic  means  are  the  more 
requisite,  as  there  is  reason  to  apprehend 
injury  and  inflammation  of  the  deeper  parts. 
One  free  bleeding  should  hardly  ever  be 
omitted.  A firm  broad  roller  of  flannel  is  to 
be  securely  applied  around  the  chest,  to  con- 
fine the  ribs.  A copious  purgation  will  con- 
siderably facilitate  the  phrenic  respiration. 

A compress  on  the  seat  of  the  fracture  will 
probably  arrest  the  progress  of  emphysema. 
It  should  be  formed  so  broad  as  not  to  de- 
press the  broken  bones  ; or  it  might  be  circu- 
lar and  concave.  The  bandage  requires  to  be 
applied  almost  every  day.  A strap  over  the 
shoulder  is  sometimes  employed  to  secure  it, 
and  various  surgeons  prefer  to  have  recourse 
to  different  kinds  of  belts,  which  are  fastened 
with  buckles  or  a lace.  Mr.  S.  Cooper  re- 
commends a compress  to  be  applied  if  the 
displacement  be  outwards ; but  there  must  be 
some  danger  of  inflaming  the  surface,  or  in- 
juring the  lung,  if  any  efficient  compression 
be  employed  in  such  a case ; and  in  general 
no  permanent  evil  results  from  such  dis- 
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placements.  He  also  recommends,  when 
the  fractured  part  is  “ depressed  inwards,” 
that  a compress  be  applied  over  the  anterior 
and  posterior  part  of  the  bone,  (if  it  may  be 
at  a distance  from  its  fracture)  ; but  here  again 
1 conceive  the  violence,  to  be  efficient,  must 
be  insupportable,  and  by  no  means  safe. 

In  simple  cases  the  patient  may  soon  begin 
to  move  about ; and  at  the  end  of  a week  the 
bandage  is  not  indispensable,  though  desira- 
ble ; and  especially  to  obviate  the  effects  of 
irregular  efforts. 

Fractures  of  the  cartilages  of  the  ribs1. — Not- 
withstanding their  elasticity,  the  cartilages  of 
the  ribs  may  be  broken.  Those  only  which 
join  on  to  the  sternum  seem  ever  susceptible 
of  this  injury,  which  always  presents  itself 
in  the  form  of  a clean  fracture,  transverse, 
like  that  of  a radish,  and  always  the  result 
of  direct  force.  It  is  easy  to  recognise  it  by 
the  projection  of  the  outer  portion.  This 
part  is  readily  pressed  into  its  place,  but 
even  with  the  most  studied  use  of  graduated 
compresses  and  bandages,  it  is  very  difficult 
to  retain  it  in  situ  ; and  the  reparation  is 
almost  invariably  attended  with  evident  de- 
formity ; which  is,  however,  harmless.  When 
an  opportunity  is  offered  of  examining  the 
state  of  these  parts  after  consolidation,  the 
fragments  are  found  still  cartilaginous,  but 
united  by  means  of  an  osseous  ring  or  tube. 
The  importance  of  this  case  depends  on  the 
violence  done  to  the  thorax.  Its  treatment 
resembles  that  of  fractures  of  the  ribs.  It  is 
a very  uncommon  accident. 

The  separation  of  a costal  cartilage  from 
its  ribs  is  an  occasional  occurrence,  but  there 
is  little  that  is  peculiar  in  the  nature  or 
course  of  this  injury. 

FRACTURES  OF  THE  CLAVICLE  2. 

The  slender  form  and  unprotected  situation 
of  the  clavicle,  render  it  readily  liable  to  direct 
injuries  and  consequent  fracture  ; and  its  use 
as  the  most  fixed  support  of  the  scapula,  to 
aid  in  the  many  actions  of  the  arm,  as  readily 
accounts  for  its  frequent  fracture  by  indirect 
violence  or  counter-stroke. 

Fractures  mostly  occur  in  the  middle  por- 
tion, more  rarely  in  the  scapular  extremity. 
They  may  happen  also  at  any  point,  by  di- 
rectly concentrated  force ; in  which  case,  pro- 
portionate injury,  as  contusions  and  commi- 
nution, may  be  expected. 

I have  under  my  immediate  observation 
twenty-two  examples  of  broken  clavicles  re- 
paired. Of  these,  fifteen  have  been  divided 
close  to  the  middle,  or  very  slightly  external 
to  this  point ; but  two  of  the  same  have  also 
been  divided  at  about  one  inch  from  their 
outer  extremities.  Four  other  specimens 
have  been  broken  transversely  in  the  situation 
last  named.  The  remaining  three  have  been 

1 See  Dictionnaire  de  Med.  et  de  Chir.  Pratiques, 
Art.  Fractures. 

a Mr.  Lonsdale’s  table  makes  these  fractures  to 
comprise  \ of  all  the  fractures  that  occiu’  in  the  vici- 
nity of  the  Middlesex  hospital. 


fractured  about  one  inch  from  their  sternal 
ends.  One  of  the  cases  said  to  have  been 
broken  near  the  middle  has  had  about  three- 
fourths  of  an  inch  isolated  by  a double  trans- 
verse fracture,  which  is  also  split  longitudi- 
nally into  two  parts.  The  proportions  stand 
thus  : — 

Clavicles  broken  at  the  middle  simply  12  say  | 
„ „ „ twice  1 

!,  ,,  „ & outer  end  2 ) 2 

„ „ outer  end  only  4/  ? 

„ „ inner  end  only  3 — ^ 

Thus  it  is  very  evident,  that  the  strong 
cylindrical  arch  or  bow,  formed  by  the  inner 
half  of  the  collar  bone,  is  very  little  suscept- 
ible of  fracture,  although  much  exposed  to 
direct  blows.  As  a general  rule  it  may  be 
stated,  that  fractures  take  place  in  large  pro- 
portion towards  the  outer  end  of  this  arch, 
and  but  rarely  near  its  inner  extremity.  With 
respect  to  the  outer  half  of  the  bone,  fracture 
is  still  uncommon,  and  almost  confined  to  a 
transverse  division,  about  one  inch  from  the 
outer  point. 

It  is  said  that  on  some  occasions,  as  when 
the  arms  are  extended  in  a fall,  or  when  the 
fall  happens  directly  on  the  point  of  the 
shoulder,  the  fracture  of  the  clavicle  may  take 
place  very  obliquely,  and  the  point  be  forced 
through  the  skin.  Even  the  great  vessels 
beneath  the  clavicle  may  be  punctured  by  a 
fragment  of  the  bone. 

When  the  fracture  happens  between  the 
scapular  extremity  of  the  bone  and  the  coraco- 
clavicular  ligaments,  there  is  little,  if  any,  dis- 
cernible displacement  ; the  strong  ligamentous 
bands,  connecting  the  one  portion  with  the 
acromion,  and  the  other  with  the  coracoid 
process,  preserving  the  natural  juxta-position, 
and  sometimes  so  effectually  that  the  arm  is 
enabled  to  perform  most  of  its  wonted  motions. 
A little  depression  of  the  outer  fragment  may 
frequently  be  observable,  or  may  be  produced 
by  adding  a little  to  the  weight  of  the  arm  ; 
and  this  portion  will  appear  more  in  the  line 
of  the  clavicle  when  the  head  of  the  humerus 
is  raised  to  the  shoulder.  At  the  same  time, 
with  one  hand  upon  the  fracture,  and  the 
other  now  and  then  elevating  the  shoulder,  a 
crepitus  may  mostly  be  discovered. 

When  the  clavicle  is  fractured  on  the  inner 
side  of  the  coraco-clavicular  ligaments,  or 
about  its  middle  portion,  displacement  is  more 
manifest — the  arm  falls,  dragging  with  it  the 
scapular  extremity  ; and  the  depression  is  per- 
haps increased  by  the  deltoid  muscle.  The 
patient  generally  bends  his  head  and  body 
toward  the  injured  side,  while  he  takes  off 
the  weight  of  the  arm  from  the  broken  clavi- 
cle by  supporting  it  at  the  elbow  with  the 
opposite  hand.  The  pectorales  draw  the 
shoulder  forwards  and  inwards,  and  the  outer 
portion  is  thus  carried  beneath  the  inner, 
which  projects  above  it.  The  length  of  the 
clavicle,  and  its  support  to  the  shoulder  being 
no  longer  preserved,  the  arm  falls  forwards, 
and  the  shoulder  is  as  much  nearer  the 
sternum  as  the  general  connexions  of  the 
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scapula  have  allowed  the  fractured  ends  to 
overlap.  The  support  of  the  clavicle  being 
lost,  the  humerus  can  no  longer  rotate,  to 
allow  the  hand  to  be  brought  to  the  forehead. 
Crepitus  is  felt  when  the  shoulder  is  moved  ; 
but  the  fracture  is  so  evident,  and  the  pain 
produced  by  motion  so  extreme,  that  it  is 
wrong  to  seek  for  it. 

The  power  of  the  eosto-clavicular  ligament, 
and  the  antagonistic  action  of  the  sterno- 
cleido  mastoideus  and  the  pectoralis  major 
muscles,  prevent  the  sternal  portion  being 
much  moved  from  its  natural  situation  ; and 
it  is  important  to  bear  in  mind,  that  it  is  the 
outer  portion  which  is  displaced. 

The  treatment  practised  formerly  for  a frac- 
tured clavicle  is  still  adopted  by  many  ; namely, 
to  draw  the  shoulders  back,  and  fix  them  in 
that  position.  If  much  effort  is  necessary, 
the  patient  is  so  placed,  that  an  assistant  can 
easily  apply  his  knee  between  the  shoulders, 
and  thus  forcibly  draw  them  backwards  with 
his  two  hands  ; and  while  they  are  thus  fixed, 
the  surgeon  places  one  end  of  a roller  (com- 
monly called  the  figure  of  8 bandage)  in  the 
axilla  of  the  injured  side,  and  applying  the 
bandage  across  the  back  obliquely  upwards, 
winds  it  over  the  opposite  shoulder,  through 
the  axilla,  and  over  the  first  shoulder  to  the 
point  of  commencement.  Having  made  this 
(figure  of  8)  turn  secure,  several  similar  turns 
are  made  successively.  This  method,  how- 
ever, necessarily  brings  the  scapula  towards 
the  spine,  and  the  outer  portion  of  the  clavicle 
towards  the  sternum,  increasing  instead  of 
diminishing  the  over-lapping  of  the  broken 
ends.  The  tightness  of  this  bandage  may 
also  produce  considerable  excoriation.  Heis- 
ter  has  recommended  an  iron  cross  in  these 
cases,  and  a corslet  has  been  described  by 
Brasdor,  in  the  Mem.  de  l’Acad.  de  Chir. 
(See  art.  Bandage.)  Boyer  remarks,  that 
these,  and  Brunninghausen’s  leather  strap,  are 
merely  the  figure  of  8 bandage  in  principle ; 
but  in  truth,  with  care  and  slight  modifica- 
tions, as,  for  instance,  sufficient  pads  in  the 
axilla,  these  methods  are  not  inefficient. 

The  figure  of  8 bandage  itself  may  be  well 
used,  together  with  a sling,  in  fractures  ex- 
ternal to  the  coraco-clavicular  ligaments. 

To  be  well  assured  that  the  reduction  is 
properly  effected,  it  is  necessary  to  see  that 
the  scapular  extremity  is  carried  outwards  as 
well  as  backwards — in  short,  into  a continuous 
line  with  the  sternal  portion. 

Desault  produced  this  effect  by  a fulcrum 
in  the  axilla,  using  the  humerus  as  a lever. 
A firm  conic  cushion,  made  of  hair  or  flock, 
five  or  six  inches  long,  and  three  inches  and 
a quarter  thick  at  its  base,  was  secured  with 
its  base  in  the  axilla.  (See  fig.  151,  art. 
Bandage.) 

A girdle  of  linen  cloth  was  contrived  by 
Boyer,  to  supersede  the  too  complicated 
bandaging  of  Desault.  It  is  fixed  round  the 
trunk,  on  a level  with  the  elbow,  by  straps 
and  buckles.  A band  of  quilted  cloth,  four 
or  five  inches  wide,  embraces  the  lower  third 


of  the  injured  arm,  and  is  secured  to  the 
girdle  by  double  straps  and  buckles,  both 
before  and  behind ; they  may  therefore  be 
tightened  at  pleasure.  The  height  of  the 
girdle  is  regulated  by  a brace  or  strap  over 
each  shoulder,  and  the  pad  for  the  axilla  is 
adapted  as  by  Desault. 

An  apparatus  also,  uniting  all  the  advan- 
tages of  Desault’s  bandage,  was  used  so  long 
since  as  1816,  by  Dr.  S.  H.  Cole,  of  Baltimore ; 
it  was  made  of  leathern  straps  and  buckles, 
and  was  more  easily  applied  and  permanent ; 
it  was  also  so  contrived  as  to  avoid  the  incon- 
venient pressure  which  Desault’s  bandage 
produced  on  the  mammae  of  females.  Dr. 
Cole’s  apparatus  was  successfully  employed  by 
himself  in  the  worst  cases,  and,  as  well  as 
some  suggestions,  by  Dr.  S.  Brown,  of  New 
York,  for  the  better  application  of  Desault’s 
bandage,  is  much  used  through  the  American 
States. 

Many  years  ago,  Mr.  Earle  also  recom- 
mended a simple  apparatus,  applicable  both 
to  fractures  and  cases  of  dislocation  of  this 
bone,  as  well  as  to  other  injuries  of  these 
parts. 

It  must  be  particularly  remembered,  that 
the  indications  to  be  attended  to,  in  the  treat- 
ment of  these  fractures,  are,  that  the  scapular 
extremity  of  the  clavicle  may  not  have  the 
weight  of  the  arm  upon  it,  which  a simple 
sling  will  prevent ; that  the  action  of  the  pec- 
toralis major,  and  other  muscles  acting  towards 
the  sternum,  may  be  counter-balanced  by  some 
outward  extension  ; and  that  the  prominent 
portion  of  the  fractured  clavicle  be  not  care- 
lessly treated  by  pressure,  as  the  actual  and 
chief  part  displaced  ; such  means  having  often 
induced  protrusion  through  the  integuments. 

Complicated  apparatus  will  always  be  lit- 
tle attractive  to  the  generality  of  surgeons  ; 
rollers  in  particular  are  insecure.  A belt  is 
necessarily  too  tight  or  too  loose,  and  always 
tends  to  yield,  and  allow  the  elbow  to  pass 
backwards  or  outwards.  The  only  fixed  points 
by  which  the  elbow  may  be  permanently  sus- 
pended are  the  neck  and  the  opposite  shoulder. 
A simple  cap,  as  of  linen,  is  by  far  the  most 
certain  means  to  lodge  the  elbow. 

A band  for  a neck-sling  (not  a handkerchief) 
and  another  suspended  by  the  sound  shoulder 
and  axilla,  will  retain  this  cap  with  the  least 
local  uneasiness.  A simple  circular  band  may 
be  required  to  keep  the  elbow  close  to  the 
body.  Sometimes  also  it  may  be  well  for  a 
time  to  keep  the  head  forwards,  as  by  pillows, 
in  order  to  relax  the  sterno-mastoid  muscle. 

It  should  not  be  concealed,  that  the  great- 
est difficulty  is  often  experienced  in  maintain- 
ing, from  day  to  day,  the  coaptation  which  is 
so  readily  produced  for  a minute.  Notwith- 
standing the  greatest  care,  and  even  severity, 
whatever  the  apparatus  be,  the  weight  of  the 
arm  gradually,  if  not  quickly,  produces  dis- 
placement. Pelletan,  at  the  Hotel-Dieu,  in 
Paris,  and  others,  have  been  led  to  forego  the 
use  of  bandages;  and,  placing  the  patient  in 
bed  on  his  back,  with  the  arm  on  a pillow, 
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have  left  the  repair  almost  wholly  to  nature. 
This  practice  was  found  to  lead  to  somewhat 
more  deformity  than  the  preceding.  It  is, 
however,  apparent,  that  when  nice  reunion  is 
most  important,  then  the  recumbent  posture 
is  a very  desirable  part  of  the  treatment. 

Paralysis  of  the  arm  often  occurs,  from 
weighty  bodies  falling  on  the  shoulder,  causing 
direct  injury  or  subsequent  disorganization  of 
the  nerves. 

A case  is  related  by  Mr.  Earle  of  commi- 
nuted fracture  of  the  clavicle,  where  the  axil- 
lary plexus  was  crushed,  and  paralysis,  with 
a fearful  susceptibility  to  change  of  tempera- 
ture in  the  limb,  was  occasioned.  The  like 
effects  are  connected  occasionally  with  lux- 
ations of  the  humerus. 

One  of  the  twenty-two  fractures  in  the  fore- 
going table  was  peculiar,  with  respect  to  the 
displacement  which  attended  it ; for  the  bone 
being  divided  a little  external  to  the  sternal 
end  or  head,  the  inner  broken  surface  pre- 
sented upwards,  and  thus  a very  deformed 
union  resulted.  It  is  desirable  to  be  aware 
that  such  a circumstance  may  occur,  although 
it  does  not  seem  certainly  under  the  control 
of  posture  or  bandages. 

FRACTURES  OF  THE  SCAPULA. 

Although  a thin  and  expanded  bone,  the 
scapula,  from  its  site  and  mobility,  is  rarely 
subject  to  fracture ; and,  with  the  exception  of 
one  or  two  of  its  prominent  points,  it  may 
almost  be  said  never  to  be  broken,  unless 
from  overwhelming  crushes.  Considering  the 
extent  of  the  bone,  its  constant  employment, 
and  its  general  tenuity,  there  is  something 
remarkable  in  its  comparative  immunity  from 
injuries.  Its  location  and  its  happy  adapta- 
tions are,  probably,  the  chief  causes  of  its 
safety l * * * 5. 

The  more  common  seats  of  fracture  are, 
first,  the  acromion  process ; secondly,  the  infe- 
rior angle  ; thirdly,  the  body  of  the  bone  ; 
and,  fourthly,  the  coracoid  process.  The  ar- 
ticular portion  is  greatly  protected  by  large 
surrounding  muscles,  the  projections  of  the 
head  of  the  humerus  externally,  and  the  line 
of  the  clavicle  in  front ; so  that  fractures  of 
this  and  the  central  part  of  the  bone  require 
such  concentrated  violence  to  produce  them, 
that  the  concomitant  injuries  to  the  softer 
parts,  or  even  to  the  thoracic  viscera,  form 
the  chief  cause  of  alarm. 

The  acromion  process  is  the  part  of  the  sca- 
pula most  frequently  broken ; it  generally 
gives  way  from  a direct  blow,  as  a fall  upon 
the  part.  It  may  occur  in  any  part  of  its 
length,  from  its  base  to  its  apex,  but  gene- 
rally it  breaks  in  a transverse  direction,  about 
half  an  inch  from  its  extremity.  The  weight 

1 Mr.  Lonsdale  sets  down  18  cases  of  fracture  of  tlie 

scapula  in  1901  of  fractures  generally ; t.  e.  8 of  the 

body,  8 of  the  acromion,  and  2 of  the  cervix.  Of  all 

these  there  were  but  5 taken  into  the  house,  namely, 

5 of  the  fractures  of  the  body.  It  will  be  seen  that 
the  two  cases  of  fracture  of  the  cervix  scapulas  are,  at 
least,  doubtful. 


of  the  arm,  and  the  muscular  contraction  of 
the  deltoid  combine  to  lower  the  fractured 
portion,  while  the  scapula  is  raised  and  drawn 
backwards  by  the  actions  of  the  trapezius 
and  levator  muscles. 

The  shoulder  becomes  less  round,  and  the 
head  of  the  humerus  sinks  as  far  as  its  liga- 
ment will  allow  it,  the  power  of  the  deltoid 
being  diminished  by  the  loss  of  its  attach- 
ment. 

A depression  will  also  be  discovered  on 
tracing  the  acromion  from  the  spine  towards 
its  junction  with  the  clavicle  ; and  the  space 
between  the  sternal  end  of  the  clavicle,  and 
the  extremity  of  the  injured  shoulder,  com- 
pared with  the  sound  side,  will  be  found  di- 
minished. 

On  pressing  up  the  head  of  the  humerus, 
and  rotating  the  shaft  with  one  hand  applied 
over  the  acromion,  a crepitus  will  be  per- 
ceived, which  distinguishes  the  case  from  one 
of  dislocation  ; elevating  the  humerus  also 
restores  the  usual  round  appearance  of  the 
shoulder,  but  the  deformity  will  immediately 
recur  on  withdrawing  the  support. 

The  management  of  this  accident  requires 
the  arm  to  be  so  raised,  that  the  head  of  the 
humerus  may  force  up  the  broken  process ; an 
assistant,  at  the  same  time,  pushing  the  sca- 
pula in  an  opposite  direction,  or  downward 
and  forwards,  while  a roller  is  applied  round 
the  arm. 

Sir  A.  Cooper  recommends  the  elbow  to 
be  firmly  suspended  by  the  side,  and  inclined 
a little  backwards  ; and  to  be  fixed  in  that 
position  by  a roller,  with  a considerable  cushion 
between  it  and  the  side,  in  order  to  relax  the 
deltoid  muscle. 

Ligamentous  union  is  mostly  the  result  of 
the  practice  hitherto  pursued,  from  the  diffi- 
culty of  keeping  the  parts  together.  The 
objects  to  be  fulfilled,  are,  first,  to  press  the 
loose  fragment  upwards  ; secondly,  to  relax 
the  deltoid,  which  displaces  it ; and  thirdly, 
to  exert  some  pressure  on  the  point  of  the 
acromion,  by  which  the  coaptation  may  be 
made  close.  It  would  appear  both  easy  and 
desirable  to  pursue  these  objects  more  strictly 
than  we  are  usually  recommended  to  do  ; but, 
at  the  same  time,  the  powers  of  the  arm  not 
being  materially  affected  by  the  want  of  bony 
union,  in  most  cases  both  the  patient  and  the 
surgeon  may  naturally  be  less  anxious  about 
the  best  result. 

A separation  of  more  or  less  of  the  inferior 
angle  of  the  scapula  is  not  very  uncommon, 
for  the  reason,  that  the  part  is  little  able  to 
elude  direct  blows.  There  is  not  often  much 
attendant  displacement,  because  a moderate 
violence  may  induce  the  fracture. 

If  motion  be  communicated  to  the  body,  for 
the  purpose  of  diagnosis,  the  separated  angle 
is  more  or  less  unaffected  by  that  motion,  and 
vice  versa,  when  the  angle  is  moved.  The 
fragment,  if  small,  may  be  drawn  forward  by 
the  serratus  major  anticus  ; if  larger,  the  at- 
tachments of  the  teres  major  and  latissimus 
dorsi  draw  it  still  more  forward  and  upward. 


344 


FRACTURE. 


In  the  treatment  it  is  practicable,  and,  indeed, 
natural,  to  relax  all  the  muscles  which  tend 
to  produce  displacement ; and  accordingly  we 
find  various  examples  of  fracture  in  museums, 
lepaired  without  material  deformity.  Some 
of  these,  however,  have  been  only  fissures 
and  imperfect  fractures. 

It  would  seem  that  the  angle  may  be  so 
detached  as  to  be  reunited  by  ligament  only, 
which  is  an  event  to  be  carefully  guarded 
against.  To  cause  coaptation,  the  fracture 
being  attended  with  displacement,  we  should 
endeavour  to  make  the  body  of  the  scapula 
approach  the  broken  portion  ; and  thus  con- 
fine the  parts,  the  elbow  being  flexed  and 
bound  to  the  side,  while  the  fore-arm  is  sup- 
ported by  a sling,  and  the  angle  of  the  scapula 
directed  to  its  place  by  compresses  and  a 
roller. 

The  fractures  of  the  body  of  the  scapula 
are  said  to  be  more  generally  transverse  than 
vertical.  Crepitus  is  mostly  observable  ; and 
in  fractures  involving  the  solid  spine  of  the 
bone,  there  is  proportionate  contusion,  and 
generally  a characteristic  irregularity.  Con- 
finement of  the  arm  to  the  side,  by  a few 
turns  of  a roller,  acting  also  as  a support  to 
the  elbow,  is  sufficient  bandaging. 

Sabre  wounds  of  this  bone,  Dr.  Hennen 
observes,  present  no  difficulties  during  or  after 
reparation,  provided  the  parts  be  preserved 
fi  om  motion  during  treatment.  Occasionally 
all  kinds  of  injury  may  rather  cause  Assuring 
of  the  bone  than  separation  of  its  parts. 

The  coracoid  process  may  be  broken  by  a 
direct  blow,  and  being  separated  from  the 
scapula,  it  is  drawn  forward  and  downward  by 
the  united  actions  of  the  pectoralis  minor, 
coi  aco-brachialis,  and  short  head  of  the  biceps. 
The  fragment  is,  for  the  most  part,  easily  dis- 
coverable. By  bending  the  arm  forward  on 
the  breast,  the  deranging  muscles  are  to  be 
relaxed  ; and  another  object  to  be  secured  is, 
fiy  laying  the  patient  on  pillows,  to  keep  the 
shoulder  downward  and  forward,  towards  the 
fractured  process.  Gentle  compression,  by 
means  of  a pad  and  bandage,  may  assist  to 
replace  the  process. 

There  seems  to  be  no  better  prospect  than 
that  of  ligamentous  union  ; but  it  is  desirable 
that  this  kind  of  reparation  should  be  efficient ; 
that  is,  that  the  ligament  should  be  strong 
and  short.  The  new  organization  which  fills 
up  the  cell  of  the  fracture,  will,  in  the  main, 
be  equal  to  the  degree  of  separation ; and  the 
conversion  of  this  into  ligament  in  a healthy 
person,  will  be  speedily  effected  ; but  if  the 
parts  be  too  early  put  on  the  stretch,  the 
tissue  will  become  finally  elongated.  The 
simple  tension  of  the  muscles  excites  nutri- 
tion, until  the  new  product  is  able  to  resist 
more  extension,  and  so  on  progressively  ; but 
if  the  ligament  be  once  overstretched,  nature 
has  not  set  means  of  shortening  it. 

Very  crippled  motion,  atrophy  of  the  mus- 
cles, and  even  paralysis  of  the  arm  occasion- 
ally follow  fractures  about  the  shoulder-joint  ; 
and  this  is,  of  course,  a solid  reason  for  gentle 


and  careful  treatment,  as  well  as  for  giving  a 
cautious  prognosis.  Whenever  the  contusion 
is  great,  the  safety  of  all  the  tissues  requires 
active  depletion  ; and  it  is  better  rather  to 
exceed  the  means  of  arresting  inflammation, 
than  to  suffer  disorganization  to  be  effected. 

Fracture  of  the  neck  of  the  scapula. — This 
accident  has,  I think,  been  heretofore  de- 
scribed only  theoretically.  I have  never  seen 
nor  heard  of  a dissected  specimen,  in  proof 
of  its  occurrence,  as  a simple  accident;  and, 
excepting  by  the  aid  of  a chisel  and  mallet,  I 
conceive  it  would  be  very  difficult  to  produce 
the  division  of  the  neck  of  the  scapula  even 
in  the  dead  body.  The  nearest  approach  to 
this  imaginary  injury,  that  I have  seen,  was  in 
the  case  of  a general  crush  of  the  body  of 
the  scapula ; where,  a line  of  fracture  sepa- 
rated the  notch  and  nock  of  the  bone  from 
the  broken  body,  so  that  even  here,  it  might 
be  said,  the  neck  itself  was  the  only  part  that 
had  escaped. 

For  the  particulars  of  this  case  the  reader 
is  indebted  to  the  zeal  of  Mr.  Cock  and  Mr. 
Hilton,  my  able  colleagues  in  the  school  of 
Guy’s  Hospital,  who  went  out  of  town  to 
make  the  examination.  A moderately  tall 
man,  of  spare  habits,  aged  44,  and  apparently 
healthy,  being  in  a state  of  intoxication,  was 
thrown  out  of  a cart  ; and  he  seems  to  have 
fallen  on  the  back  part  of  his  head,  and  also 
on  the  right  shoulder. 

His  most  serious  injuries  were  of  the  head. 
A transverse  fracture  of  the  scapula  was  dis- 
covered by  Mr.  Cock  with  some  difficulty. 
Crepitus  was  not  felt  on  pressing  its  processes 
and  rotating  the  humerus ; but  the  hand  on 
the  inferior  angle  of  the  scapula  detected 
grating.  The  roundness  of  the  shoulder  was 
not  lost,  but  there  was  an  incomplete  disloca- 
tion of  the  outer  end  of  the  clavicle  upwards. 
The  figure  of  8 bandage  was  applied  with 
pads  in  the  axillae.  He  survived  only  eight 
days.  The  coraco-clavicular  ligaments  were 
not  torn  through. 

Fig.  317. 


Fig.  317,  represents  the  glenoid  cavity  of  the  scapula , 
with  the  coracoid  process , the  notch , and  parts  of  the 
upper  and  lower  spinous  fossa,  as  detached  by  a com- 
plicated fracture. 
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The  injury  to  the  scapula  consisted  of  sepa- 
rations between  the  spine,  with  a considerable 
part  of  the  supra-spinous  fossa,  and  the  neck, 
and  the  inferior  portion  of  the  bone.  A line  of 
fracture  ran  from  the  posterior  costa  along 
the  under  side  of  the  base  of  the  spine ; and 
another  from  the  superior  costa,  leaving  a 
little  of  the  supra-spinous  fossa  attached  to 
the  cervix,  and  also  half  an  inch  of  the  foun- 
dation of  the  root  of  the  spine  ; this  line  ter- 
minated at  about  an  inch  and  one  third  from 
the  glenoid  cavity,  in  a third  line,  w7hich  ex- 
tended from  near  the  inferior  edge  of  the 
glenoid  cavity  more  than  half  way  towards 
the  inferior  angle,  tending  to  isolate  the  thick 
edge  of  the  inferior  costa. 

Thus,  I think,  we  may  see,  that,  as  the 
spine  and  acromion  are  usually  a great  pro- 
tection to  the  neck,  so  here  it  was  not  until 
the  spine  was  knocked  away  that  another 
fracture  could  traverse  its  base,  or  that  a 
fracture  across  the  base  of  the  acromion  may 
be  more  easily  produced  by  a broad  pressure 
than  one  across  the  true  cervix.  In  short, 
taking  a sound  scapula  in  hand,  and  marking 
out  the  zigzag  lines  and  oblique  planes  which 
a fracture  of  the  neck  must  describe,  and 
considering  the  extremely  limited  directions 
in  which  violence  can  reach  the  neck,  I 
entirely  discredit  the  possibility  of  the  frac- 
ture’s occurrence  as  a simple  injury. 

Sir  A.  Cooper’s  account,  however,  of  frac- 
ture of  the  neck  of  the  scapula,  is  deserving 
of  attention  for  many  reasons  ; and  it  is  to  be 
remembered  that  disease,  or  peculiar  con- 
formation, may  conduce  to  this  fracture  ; and 
we  cannot  deny  that  even  direct  violence  may 
cause  it.  Sir  A.  Cooper  thus  describes  these 
cases : — 

“ Symptoms. — This  accident  is  much  more 
liable  to  be  mistaken  for  dislocation  than  the 
preceding.  When  1 speak  of  fracture  of  the 
cervix  scapulae,  I mean  a fracture  through  the 
narrow  part  of  the  bone,  immediately  opposite 
the  notch  of  the  superior  costa ; by  which  the 
glenoid  cavity  becomes  detached  from  the 
scapula,  and  the  head  of  the  bone  falls  with  it 
into  the  axilla.  The  shoulder  also  falls  ; there 
is  a hollow  below  the  acromion  from  the  sink- 
ing of  the  deltoid  muscle  ; and  the  head  of 
the  os  humeri  can  be  felt  in  the  axilla. 

“ Case. — Mrs.  R.,  in  February,  1834,  was 
thrown  from  a gig  by  the  w'heel  running  upon 
a bank.  She  was  stunned  by  the  fall,  and 
remained  insensible  for  some  little  time  ; she 
then  found  that  her  head,  shoulder,  hip,  and 
ankle,  on  the  right  side,  were  much  bruised  ; 
so  much  so  that  she  was  unable  to  move  either 
of  them,  from  pain  and  swelling  ; the  chief 
bruise  on  the  shoulder  was  at  the  upper  and 
back  part.  Thinking  that  the  stiffness  of  the 
shoulder,  as  well  as  of  the  hip  and  ankle, 
arose  merely  from  the  bruise,  no  surgeon  saw 
her  until  ten  days  after  the  accident,  w'hen 
she  found  that,  notwithstanding  the  swelling 
had  subsided,  she  was  unable  to  move  her 
arm.  The  surgeon,  mistaking  the  case  for 
dislocation,  placed  his  knee  in  the  axilla,  and 


made  violent  extension  ; finding,  however, 
that  upon  removing  the  knee,  the  shoulder 
again  assumed  its  original  flattened  appearance, 
he  said  that  there  was  a fracture  somewhere, 
but  could  not  say  exactly  at  what  part ; he 
then  placed  a pad  in  the  axilla,  and  put  on  a 
figure  of  8 bandage,  confining  the  arm  to  the 
side  by  another  bandage.  Swelling  and  in- 
flammation about  the  shoulder-joint  followed 
the  use  of  the  extending  force,  to  such  an 
extent  as  to  render  the  removal  of  the  bandage 
immediately  necessary.  Leeches,  cold  lotions, 
and  strict  antiphlogistic  regimen  reduced  this ; 
and  in  a week  or  ten  days  the  bandages  were 
again  applied,  and  continued  for  six  weeks  ; 
being  renewed  several  times  duringthat  period. 
At  the  end  of  this  time  all  the  bandages  were 
removed,  and  the  patient  desired  gradually  to 
use  the  arm  as  much  as  she  wras  able  ; she 
could  not,  however,  use  it  in  the  slightest 
degree,  and  even  the  passive  motion  made  use 
of  greatly  increased  her  suffering,  and  pro- 
duced several  attacks  of  inflammation  of  the 
part.  These  were  reduced  as  before,  and  she 
continued  the  passive  motion,  under  the  di- 
rection of  her  surgeon,  (notwithstanding  that 
it  much  increased  her  suffering,)  until  July, 
when  the  pain  which  the  slightest  motion 
gave  her  had  increased  to  such  an  extent  that 
she  could  bear  it  no  longer.  In  the  com- 
mencement of  August,  at  the  request  of  her 
brother,  she  came  to  town  for  further  advice, 
when  the  state  of  the  case  wras  as  follows. 

“ The  right  shoulder  was  flattened,  the  arm 
dropped,  the  coracoid  process  of  the  affected 
side  was  on  a plane  nearly  an  inch  lower  than 
the  opposite,  the  head  of  the  bone  and  edge 
of  the  glenoid  cavity  might  be  felt  in  the 
axilla,  and  by  placing  the  finger  upon  the 
under  edge  of  that  cavity,  and  raising  it, 
the  whole  arm  was  reduced  to  its  natural 
appearance,  and  at  the  same  time  a distinct 
crepitus  was  felt.  There  was  some  deformity 
at  the  top  of  the  shoulder,  however,  still 
remaining,  from  the  clavicle  having  been  frac- 
tured close  to  its  acromial  extremity,  and 
from  its  having  united  without  being  reduced  ; 
it  w'as  the  acromial  portion  which  in  this  case 
rode  over  the  end  of  the  sternal.  A crepitus 
was  also  distinctly  felt,  by  placing  the  fore 
and  middle  finger  upon  the  coracoid  process, 
and  the  thumb  on  the  back  part  of  the  shoul- 
der, and  thus  moving  the  glenoid  cavity  from 
side  to  side,  marking  the  case  clearly  to  be 
one  of  non-united  fracture  of  the  cervix  of 
the  scapula. 

“ A thick  cushion  was  therefore  placed  in 
the  axilla,  and  the  shoulder  being  raised  to 
its  natural  position,  a bandage  was  passed 
under  the  arm  and  over  the  shoulder,  being 
at  the  same  time  passed  once  or  twice  around 
the  chest  to  prevent  its  slipping  off  the  shoul- 
der. 

“ The  arm  was  confined  to  the  side,  and  the 
elbow  supported  by  a pasteboard  sling.  In 
this  way  was  the  patient  made  comparatively 
easy,  the  natural  roundness  of  the  shoulder 
restored,  and  she  was  enabled  to  turn  and 
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move  in  bed,  which,  before  the  shoulder  was 
fixed,  she  was  unable  to  do,  from  the  great 
pain  it  occasioned. 

“Case. — In  the  year  1829,  I was  consulted 
by  Mr.  Alderman  Partridge,  of  Colchester, 
respecting  a case  of  this  accident,  which  he 
described  in  the  following  words  : — 

“ ‘ Mr.  P.,  of  Colchester,  met  with  an  acci- 
dent about  five  months  since,  by  a fall  from 
his  chaise.  I was  requested  to  meet  Dr. 
Nunn,  who  had  been  in  attendance  for  two 
or  three  days  ; and  it  then  appeared  to  have 
been  a dislocation  of  the  humerus  into  the 
axilla,  and  I could  see  no  reason  to  doubt  but 
that  Dr.  Nunn  had  reduced  it  ; but  I must 
confess  that  the  tumefaction  and  tension  were 
so  considerable  that  it  became  a difficult  mat- 
ter to  decide  : however,  both  from  what  he 
himself  stated  at  the  time,  as  well  as  from  Dr. 
Nunn’s  and  my  own  personal  observation,  I 
gave  it  as  my  opinion  that  it  was  reduced, 
although  that  shoulder  appeared  rather  lower 
than  the  other.  This  I had  observed  in 
other  cases,  but  in  this  instance  it  struck  me 
to  be  rather  more  than  common,  and  led  me 
to  conclude  (which  I stated  at  the  time)  that 
a considerable  portion  of  the  glenoid  cavity 
had  been  fractured  off.  I saw  him  several 
times  afterwards,  and  although  the  swelling 
continued  for  several  weeks,  still  it  became 
more  and  more  observable  that  some  very 
serious  injury  had  been  done  to  the  glenoid 
cavity  ; and  when  I saw  him  at  about  a month 
or  six  weeks  from  the  accident,  I could,  by 
placing  my  hand  in  the  axilla,  and  pushing  at 
the  elbow,  bring  the  head  of  the  humerus  up, 
and  rotate  it  in  the  glenoid  cavity,  and  still 
persisted  in  my  former  opinion.  I was  again 
requested  to  see  him  about  a week  since, 
when  I found  the  head  of  the  bone  resting, 
where  you  will,  I doubt  not,  find  it ; and  con- 
veying to  the  feel  a certain  crepitus,  which 
still  leads  me  to  suppose  that  the  glenoid 
cavity  has  received  the  injury  I have  de- 
scribed, and  how  far  the  chances  go  for  any 
benefit  by  an  effort  to  replace  it  after  such  a 
lapse  of  time  I must  leave  to  you.’ 

“ The  degree  of  deformity  produced  by  this 
accident  depends  upon  the  extent  of  lace- 
ration of  a ligament  which  passes  from  the 
under  part  of  the  spine  of  the  scapula  to  the 
glenoid  cavity,  and  which  is  not  generally 
described  in  anatomical  books.  If  this  be 
torn,  the  glenoid  cavity  and  the  head  of  the 
os  humeri  fall  deeply  into  the  axilla,  but  the 
displacement  is  much  less  if  this  remain 
whole. 

“■Diagnosis. — The  diagnostic  marks  of  this 
accident  are  three  : firstly,  the  facility  with 
which  the  parts  are  replaced  ; secondly,  the 
immediate  fall  of  the  head  of  the  bone  into 
the  axilla,  when  the  extension  is  removed  ; 
and,  thirdly,  the  crepitus  which  is  felt  at  the 
extremity  of  the  coracoid  process  of  the  sca- 
pula, when  the  arm  is  rotated.  The  best 
method  of  discovering  the  crepitus  is,  for  the 
surgeon’s  hand  to  be  placed  over  the  top  of 
the  shoulder,  and  the  point  of  the  fore-finger 


to  be  rested  on  the  coracoid  process ; the  arm 
being  then  rotated,  the  crepitus  is  directly 
perceived,  because  the  coracoid  process  being 
attached  to  the  glenoid  cavity,  and  being 
broken  off  w'ith  it,  although  itself  uninjured, 
the  crepitus  is  communicated  through  the 
medium  of  that  process. 

“ Case. — A young  lady  was  throw’n  from  a 
gig,  by  the  fall  of  the  horse,  in  the  Strand, 
and  being  carried  to  her  house,  a surgeon  in 
the  neighbourhood  was  sent  for,  who  told  her 
the  shoulder  was  dislocated  : by  extension  all 
the  appearances  of  dislocation  were  removed, 
and  he  bound  up  the  arm.  On  the  following 
morning  he  requested  me  to  see  the  case,  as 
the  arm,  he  said,  was  again  dislocated.  On 
examination  I found  the  head  of  the  bone 
in  the  axilla,  and  the  shoulder  so  fallen  and 
flattened  as  to  give  to  the  accident  many  of 
the  characters  of  dislocation  : however,  by 
elevating  the  shoulder,  and  by  raising  the 
arm  at  the  elbow,  and  the  head  of  the  bone 
from  the  axilla,  it  was  immediately  replaced  ; 
but  when  1 gave  up  this  support  the  limb 
instantly  sunk  again.  I then  rotated  the 
elbow,  and  pressing  the  coracoid  process  of 
the  scapula  with  my  fingers,  by  grasping  the 
top  of  the  shoulder,  directly  felt  a crepitus. 
Having  satisfactorily  ascertained  the  nature 
of  the  accident,  I placed  a thick  cushion  in 
the  axilla,  and  drawing  the  shoulder  into  its 
natural  position,  secured  it  by  the  application 
of  a clavicle  bandage,  and  in  seven  weeks  the 
part  united  without  deformity. 

“ Treatment. — The  treatment  of  this  fracture 
consists  in  attention  to  two  principles.  The 
first  is  to  carry  the  head  of  the  os  humeri  out- 
wards ; and  the  second,  to  raise  the  glenoid 
cavity  and  arm.  The  former  is  effected  by 
a thick  cushion  placed  in  the  axilla,  which 
presses  the  head  of  the  bone  and  glenoid 
cavity  outwards,  and  this  may  be  confined  by 
the  clavicle  bandage  ; and  the  latter  is  pro- 
duced by  placing  the  arm  in  a short  sling,  and 
thus  the  head  of  the  os  humeri  being  raised 
supports  the  glenoid  cavity  and  cervix  scapu- 
lae, and  keeps  it  steadily  in  its  place  until 
union  is  produced.  The  time  required  for 
recovery  from  these  accidents  in  the  adult  is 
from  ten  to  twelve  weeks  : in  the  very  young, 
all  the  motions  of  the  limb  are  restored  in  a 
shorter  period,  but  it  is  a long  time  before 
the  limb  recovers  its  strength.” 

Mr.  Greenwood,  surgeon,  of  Horselydown, 
informs  me,  that  some  years  ago  an  instance 
of  fracture  of  the  neck  of  the  scapula,  in 
which  both  himself  and  Sir  A.  Cooper  were 
interested,  w'as  supposed  to  have  occurred  in 
the  case  of  an  old  man  who  survived  the 
injury  six  or  seven  years.  The  original  sym- 
ptoms were  those  which  are  still  commonly 
said  to  characterise  the  fracture  of  the  neck  of 
the  scapula.  Sir  A.  Cooper  dissected  and 
removed  the  parts,  but  both  himself  and  Mr. 
Greenwood  were  fully  satisfied,  that  there  was 
no  injury  to  the  scapula,  and  that  the  principal 
lesion  was  a fracture,  separating  a segment 
of  the  head  of  the  humerus,  which  was  dis- 
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placed  from  the  cavity  of  the  joint,  and  lay 
near  the  venter  of  the  scapula.  Mr.  Green- 
wood also  informs  me,  that  he  distinctly  un- 
derstood Sir  A.  Cooper  to  say,  that  this  ob- 
servation materially  altered  his  opinion  con- 
cerning' the  cases  usually  considered  as  frac- 
tures of  the  cervix  scapulae.  This  I find  was 
decidedly  the  same  patient,  whose  case  is 
related  in  the  new  edition  of  Sir  Astley’s 
work  (p.  41).  This  topic  will  be  resumed 
with  the  consideration  of  luxations  of  the 

SHOULDER. 

FRACTURES  OF  THE  HUMERUS. 

These  injuries  are  proportionately  of  less 
frequent  occurrence  than  our  introductory 
tables  indicate.  Mr.  Lonsdale  gives  more 
complete  data  for  stating  them  at  of  all 
fractures.  Childhood  and  old  age  seem  par- 
ticularly liable  to  them. 

The  lower  end  of  the  humerus  is  broken 
generally  by  direct  violence,  but  the  rest  of 
the  bone  is  about  equally  subject  to  the 
effects  of  counter-stroke  and  direct  blows. 

Examples  of  fracture  of  the  humerus  by 
muscular  exertion,  though  rare,  are  still  un- 
doubted. It  is  not,  however,  the  mere  strain 
of  muscle  that  breaks  the  bone,  but  a violent 
impulse  with  the  whole  mass  of  the  arm,  and, 
perhaps,  an  additional  weight  in  the  hand.  A 
labourer,  set.  36,  occasionally  employed  as  a 
coal-whipper,  was  casually  tempted  to  throw 
up  a cricket-ball  violently,  and  to  a great  dis- 
tance. He  felt,  he  said,  as  if  he  “ had  thrown 
his  arm  away.”  He  was  quite  sober,  and  did 
not  fall  or  receive  any  blow ; but  some  want 
of  skill  to  regulate  the  effort  may  however  be 
presumed.  The  humerus  was  broken  three 
inches  above  the  elbow.  His  health  and  ske- 
leton indicated  no  predisposition  to  fracture, 
but  the  proportionate  development  of  the 
muscles  is  not  described  *. 

A very  tall,  powerful  man,  set.  26,  sat  oppo- 
site another,  each  one  resting  an  elbow  on  a 
table,  and  pressing  palm  against  palm  to  try 
which  was  the  stronger ; after  straining  for 
some  time,  the  first  felt  a sudden  snap, 
‘ like  the  report  of  a gun,’  and  could  hardly 
believe,  but  that  some  one  had  given  him  a 
blow.  His  humerus  was  broken,  about  three 
inches  above  the  condyles.  It  united  in  the 
usual  way.  Mr.  Lonsdale  describes  this  case, 
and  refers  to  another  just  like  it.  We  may 
compare  the  injury  in  these  cases  to  breaking 
a stick  in  its  middle,  by  force  applied  with  one 
hand  at  each  end.  The  same  writer  relates 
the  case  of  a man,  ast.  26,  who  broke  his  hu- 
merus at  the  same  part,  by  striking  another  in 
the  face  with  his  fist. 

The  following  instance  of  partial  fracture, 
or  bending  of  the  humerus,  is  probably  more 
instructive  than  a more  strongly  marked  case. 
A weakly  child,  about  nine  years  of  age,  while 
confined  with  a sore  leg,  fell  from  his  cot ; the 
consequence  of  which  was  pain,  swelling,  and 
extreme  tenderness  of  the  left  elbow.  Leeches 

1 Mr.  Seaton,  Lond.  Med.  Gaz.  Aug.  1835. 


and  cold  reduced  these  symptoms  in  the  course 
of  a week,  and  not  until  after  this,  could 
any  sign  of  fracture  be  distinguished.  Now, 
however,  the  humerus  appeared  to  yield 
slightly  at  its  middle.  Splints  were  applied 
for  three  weeks,  and  on  removing  them,  the 
humerus  was  distinctly  felt  (in  the  slender 
arm)  to  be  enlarged  at  its  centre,  as  by  re- 
pairing callus 2.  Such  cases  are  not  very  un- 
common in  infancy ; they  claim  the  gentlest 
investigation,  and  are  easily  treated.  So  far 
from  blaming  the  late  discovery  of  the  acci- 
dent, my  conclusion  is,  that  even  the  most 
watchful  and  tender  surgeon  might  not  de- 
tect anything  before  the  reparative  thickening. 

Any  portion  of  the  humerus  may  be  frac- 
tured ; the  shaft,  the  condyles,  or  the  surgical 
or  anatomical  neck.  The  surgical  neck  is  a 
descriptive  appellation,  generally  meant  to 
include  the  whole  space  between  the  head  of 
the  bone,  and  the  insertions  of  the  pectoralis 
major,  latissimus  dorsi,  and  teres  major  mus- 
cles ; the  neck,  anatomically  considered,  being 
merely  the  narrow  line  around  the  articular 
surface,  between  it  and  the  tuberosities.  Mr. 
Lonsdale  gives  89  cases  of  fracture  of  the 
shaft  of  the  humerus  as  proportionate  to  13 
of  the  neck,  and  16  of  the  condyles. 

Fractures  of  the  humerus  for  the  most  part 
take  place  transversely,  and  rarely  with  much 
obliquity  through  the  shaft ; and  they  occur 
very  much  oftener  as  simple  than  as  open 
fractures. 

The  displacement  of  parts  will  be  various, 
according  to  the  situation  of  the  fracture  ; thus 
there  is  but  little  displacement  in  transverse 
fractures,  which  occur  below  the  insertion  of 
the  deltoid  muscle ; the  anterior  and  posterior 
muscles  preserving  the  broken  surfaces  almost 
in  apposition  ; whilst,  in  fractures  of  the  neck 
of  the  humerus,  whether  transverse  or  ob- 
lique, the  lower  portion  is  always  drawn  in- 
ward and  upward.  Oblique  fractures  are  most 
usually,  if  not  always  attended  with  displace- 
ment, the  resistance  to  the  long  muscles  being 
absent,  or  much  diminished  in  this  species  of 
fracture,  and  consequently  there  is  a very 
characteristic  shortening  of  limb. 

The  symptoms  of  these  fractures  are  gene- 
rally most  distinct.  The  shortened  condition, 
or  angular  deformity  of  the  limb,  a very  evi- 
dent crepitus  produced  on  passing  the  frac- 
tured surfaces  across  each  other,  pain  and  loss 
of  power,  but  great  mobility,  combined  with 
the  history,  make  the  nature  of  the  case  ma- 
nifest at  a glance  ; yet  we  shall  find  that  there 
are  exceptions  to  this  statement. 

A crepitus  may  sometimes  be  difficult  to 
obtain,  and  a kind  of  crackling,  sometimes 
resulting  from  inflammation  of  the  joint,  may 
be  deceptive.  Fractures  of  the  neck  of  the 
humerus  may  occur,  that,  in  some  respects, 
put  on  the  ordinary  appearances  of  dislocation. 
To  distinguish  such  cases,  close  observa- 
tions will  be  necessary ; but  attention  will 

2 Mr.  Raleigh,  in  the  India  Med.  Journal,  May, 
1837. 
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generally  discover  the  presence  of  other  avail- 
able signs.  The  acromion  will  be  found  less 
prominent,  and  there  will  be  more  vacancy 
in  the  axilla  in  fracture  than  in  dislocation. 
In  fractures,  the  humerus  yields  much  more 
readily  in  the  hands  of  the  surgeon  than  in 
cases  of  luxation. 

In  fractures  too,  the  humerus  is  more  easily 
extended  than  in  dislocation.  The  shorten- 
ing and  displacement  which  slight  extension 
obviates  in  cases  of  fracture,  returns  as  soon 
as  the  extension  is  discontinued.  The  deltoid 
is  shortened,  and  swollen  with  the  shortening 
of  fracture ; but  the  association  of  genuine 
crepitus  with  the  above  described  mobility, 
will  be  deemed  the  most  conclusive  signs. 

The  combination  of  luxation  with  fracture  is 
not  very  unfrequent  (See  article  Luxations). 

The  position  of  the  arm,  at  the  moment  of 
receiving  the  injury,  is  known  to  influence  or 
even  determine  the  kind  of  accident  that 
follow's.  When,  therefore,  the  effects  of  dif- 
ferent positions,  as  inducing  particular  frac- 
tures or  dislocations  are  understood,  certain 
incidental  marks,  as  bruises  and  the  like,  in- 
dicating the  position  the  limb  was  caught  in, 
(so  to  speak),  may  become  subservient  to  dia- 
gnosis. During  a fall,  if  the  arm  be  confined 
to  the  side,  whether  by  mechanical  impediment 
or  otherwise,  the  weight  of  the  body  so  acting 
on  the  projection  of  the  shoulder,  may  occasion 
fracture  of  the  head  or  neck  of  the  humerus. 
Marks  of  dirt  upon  the  dress  corresponding 
to  the  deltoid  muscle,  or  contused  marks  on 
the  skin  of  the  shoulder,  may  be  found  in  this 
case.  If,  however,  the  arm  be  extended  for 
defence,  dislocation  of  the  humerus  without 
fracture  will  probably  result ; and  the  hand 
will  be  marked  by  dirt,  abrasions,  or  contu- 
sions. Ecchymosis  is  a symptom  more  com- 
mon to  fracture  than  dislocation  ; it  is  found 
on  the  cushion  of  the  shoulder  in  the  former 
case,  but  in  the  latter  it  is  rather  to  be 
sought  for  upon  the  internal  and  fore  part  of 
the  arm.  (See  Dupuytren,  Clin.  Chir.  t.  iii.) 
All  the  observations  which  do  not  inflict  pain 
are  to  be  made  first,  since  the  surgeon  cannot 
investigate  with  his  hands  without  doing  some 
mischief.  This  is  a caution  which  requires  to 
be  repeatedly  dwelt  upon,  for  many  of  our 
oldest  surgeons  are  sad  examples  of  violent 
manipulators. 

Comminution  of  the  head  of  the  humerus 
also,  the  result  of  severe  direct  blow's,  or  of 
slighter  violence  in  aged  people,  should  not 
be  too  severely  handled,  for  the  sake  of  dia- 
gnosis. It  is  an  accident  not  easily  mistaken, 
unless  for  simpler  contusions  ; its  treatment  is 
rather  passive,  by  means  of  rest  in  an  easy 
and  settled  posture,  with  the  arm  by  the  side, 
or  rather  fixed  near  it. 

It  would  seem,  from  the  examination  of 
some  specimens,  that  in  a wasted  humerus,  as 
in  the  femur,  a partial  fracture  may  take 
place,  in  w hich  the  under  part  of  the  neck 
gives  way,  and  not  the  upper ; the  diagnosis 
and  treatment,  here,  still  more  assimilate  with 
those  of  contusion. 


Fig.  318. 


Fig.  318.  Fracture  of  the  neck  of  the  humerus  with 
partial  reparation  ; an  isthmus  of  cancellated  hone , 
near  the  middle  of  the  line  of  fracture , would  almost 
appear  not  to  have  been  broken.  The  head  of  the 
bone  is  much  deflected  inwards — as  it  were , from  a 
to  b.  The  upper  end  of  the  shaft , c,  is  well  encased 
in  supplementary  ossification,  which  is  united  to  a 
partial  new  deposit  on  the  upper  part. 

Bichat  and  Delpech  each  relate  a case  of 
fracture  of  the  anatomical  neck  of  the  humerus, 
found  on  dissection.  Mr.  Samuel  Cooper  also 
relates  the  case  of  a boy,  at  Bartholomew’s 
hospital,  w'ho  had  been  treated  for  a supposed 
fracture  of  the  cervix  scapulae,  which  appears 
to  have  only  become  evident  in  its  nature  at 
the  time  Mr.  Cooper  saw  him  ; the  irregular 
end  of  the  humerus  then  forming  a remarkable 
projection  in  front  of  the  acromion.  (Diet,  of 
Pract.  Surg.  p.  591.)  The  case  previously 
mentioned  by  Bichat,  happened  at  the  age  of 
17;  and  Sir  A.  Cooper  considers  that  the 
accident  occurs  chiefly  at  early  or  else  at 
advanced  periods  of  life.  He  describes  it  as 
occurring  at  the  junction  of  the  epiphyses  in 
the  young,  and  at  the  same  part  in  the  old, 
from  the  bone  in  this  place  being  of  greater 
softness.  Ecchymosis  sometimes  marks  the 
deltoid  muscle  when  the  blow  has  been  re- 
ceived on  this  part.  Collections  of  blood  also 
may  take  place  from  the  rupture  of  some  of 
the  articular  vessels,  and  such  should  not 
generally  be  interfered  with.  Absorption  is 
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known  to  be  often  very  rapid  from  the  loose 
tissues  about  the  shoulder. 

Acute  pain,  and  sometimes  the  sudden  jar 
or  sound  of  fracture,  is  experienced  at  the 
moment  of  the  accident.  Sudden  immobility 
of  the  limb  ensues,  but  it  yields  in  the  freest 
mariner  to  every  motion  communicated  to  it ; 
such,  however,  is  attended  with  severe  pain, 
and  much  mischief  has  occasionally  resulted 
from  undue  surgical  examination. 

With  one  hand  grasping  the  head  of  the 
humerus,  and  with  the  other,  or  by  the  assist- 
ance of  a second  person,  giving  a rotatory 
motion  to  the  shaft,  the  head  of  the  humerus 
will  be  found  to  be  motionless,  and  crepitus 
will  be  perceived,  if  not  obscured  by  swelling. 
The  motionless  condition  of  the  head  of  the 
bone,  also,  will  be  a distinctive  mark  of  a 
fracture  below  it. 

It  is  the  lower  fragment  chiefly  that  is 
found  displaced,  the  upper  being  acted  upon 
by  few  muscles.  Sir  A.  Cooper  considered 
that  the  upper  portion  sinks  into  the  axilla, 
and  that  it  may  also  be  felt  in  this  position. 
Thus  he  explained  the  loss  of  the  roundness 
of  the  shoulder. 

The  projection  of  the  lower  portion  of  the 
humerus  inward,  while  the  elbow  is  inclined 
from  the  side,  and  incapable  of  being  brought 
near  it  without  pain,  is  the  most  common 
form  of  displacement.  When  the  shaft  is 
thrown  outwards,  the  elbow  is  turned  in- 
wards. There  is  seldom  much  displacement 
in  regard  to  length,  unless  the  fracture  be 
very  oblique,  in  which  case  the  muscles  may 
contract  and  shorten  the  limb  considerably. 

It  is  necessary  to  be  aware,  that  the  soft 
and  fragile  state  of  the  head  of  the  humerus 
in  some  aged  persons,  admits  of  its  enduring 
considerable  lesion  short  of  complete  fracture. 
Indentation,  impaction  of  the  head  more  or 
less  deeply  in  the  shaft,  and  in  particular  a 
yielding  of  the  inferior  part  of  the  neck,  form 
a little  set  of  obscure  injuries,  that  require 
the  most  careful  application  of  the  remedies 
for  contusions  or  even  fractures.  A parallel 
to  these  injuries  is  found  in  certain  lesions  of 
the  head  of  the  femur  *. 

Very  little  extension,  judiciously  used  ac- 
cording to  the  direction  the  shaft  has  assumed, 
will  suffice  for  the  reduction.  The  muscles 
will  effect  coaptation,  and  the  principal  diffi- 
culty will  be  to  preserve  it. 

Desault  continued  the  extension  till  the 
arm  was  secured  in  its  intended  position.  A 
roller,  wetted  with  the  liq.  plumbi  diacet.  dil., 
was  first  well  applied  from  the  hand  to  the 
shoulder ; a narrow  splint  was  then  placed 
in  front,  from  the  bend  of  the  arm  to  the 
acromion ; another  on  the  outside  to  the  same 
point,  from  the  condyle  ; and  a third  behind, 
from  the  olecranon  to  the  margin  of  the  axilla ; 

1 Mr.  Howship  (Medico-Chir.  Trans,  vol.  xix.)  de- 
scribes the  occurrence  of  fracture  of  the  neck  of  the 
humerus,  together  with  that  of  the  cervix  femoris,  in 
the  case  of  a female,  set.  79,  who  fell  on  her  side. 
After  ten  months  he  found  in  the  arm  elastic  reunion, 
in  the  thigh  a false  joint. 


the  rest  of  the  roller  (or  another  one)  was 
then  employed  downwards,  over  the  splints 
to  the  place  it  began  from.  A cushion,  the 
length  of  the  arm,  three  or  four  inches  thick 
at  one  end,  and  tapering  to  a thin  edge  at  the 
other,  was  then  placed  with  its  thick  ex- 
tremity in  the  axilla,  i.  e.,  if  the  displacement 
was  inwards,  (to  oppose  the  great  pectoral 
and  dorsal  adductor?)  but  if  outwards,  which 
Desault  found  to  be  most  frequently  the  case, 
the  mass  of  cushion  was  placed  between  the 
elbow  and  the  side,  and  the  thin  end  in  the 
axilla : it  was  then  fastened  in  its  place,  and 
the  arm  was  fixed  upon  it  by  a second  roller, 
applied  tightly  below  and  loosely  above,  round 
the  arm  and  body  when  the  displacement  was 
inwards  ; but  vice  versa,  the  upper  end  of  the 
shaft  was  tightly  bandaged,  to  counterbalance 
the  outward  traction  of  the  deltoid  muscle, 
while  the  elbow,  pressed  outward  by  the  pad, 
was  only  loosely  confined  in  that  position. 
A sling  supported  the  hand,  and  the  weight 
of  the  arm  ; and  the  compression  of  muscles 
by  the  apparatus  was  considered  sufficient  to 
keep  the  shaft  from  being  drawn  upwards. 

Sir  A.  Cooper  recommended  that  the  arm 
should  be  only  gently  supported,  lest  the  bones 
should  overlap,  and  deformity  ensue.  He 
previously  applied  a roller  from  the  elbow  to 
the  shoulder-joint,  then  an  inner  and  outer 
splint,  secured  by  another  roller,  and  a cush- 
ion in  the  axilla,  to  throw  out  the  head  of  the 
bone. 

Fractures  of  the  lower  part  of  the  humerus 
are  not  infrequent.  They  may  be  either 
transverse  or  oblique,  simple  or  complicated. 
The  separation  of  the  epiphysis  in  the  young 
may  rank  with  the  first  set. 

The  most  common  of  these  fractures  is  the 
separation  of  the  condyles  from  each  other  by 
a fissure,  extending  through  the  joint,  and 
communicating  above  with  an  oblique  or 
transverse  fracture,  thus  dividing  the  humerus 
into  three  pieces. 

Fig.  319. 


Fig.  3 1 9.  The  inferior  extremity  of  the  humerus , show- 
ing the  usual  site  of  three  different  fractures,  in  the 
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longitudinal  direction.  The  lines , a a,  also  indicate 

the  course  of  transverse  fracture , with  some  one  of 

which  the  fissure,  b,  is  always  combined. 

Sometimes  the  fracture  through  the  joint  is 
so  oblique,  that  the  external  or  internal  con- 
dyle only  is  separated  from  the  humerus. 

In  any  such  case,  acute  pain  mostly  at- 
tends the  least  movements  of  the  joint. 
The  fore-arm  retains  a semi-flexed  position, 
and  considerable  tumefaction  round  the  joint 
quickly  follows.  The  parts  are  occasionally 
so  comminuted,  and  the  injury  so  seriously 
complicated  with  laceration  and  contusion,  as 
to  require  amputation  : but  on  the  whole,  the 
small  size  of  the  entire  joint,  the  limited 
extent  of  the  synovial  and  cartilaginous  sur- 
faces, and  the  accessible  situation  of  all  the 
parts  with  respect  to  surgical  treatment,  ren- 
der all  cases  of  injury,  but  those  of  extreme 
disorganization,  comparatively  safe  in  their 
results,  and  the  removal  of  the  limb  unne- 
cessary. 

In  the  case  of  separation  of  the  condyles 
from  the  shaft  of  the  bone,  and  from  each 
other,  there  is  more  deformity  than  when  a 
single  condyle  is  detached.  In  the  former 
case,  too,  the  parts  are  more  moveable,  cre- 
pitus is  more  evident,  and  when  pressure  is 
applied,  in  front  or  behind,  in  the  course  of 
the  longitudinal  fracture,  the  fissure  is  said  to 
be  felt  widening  as  the  condyles  separate. 
Pronation  of  the  fore  arm  is  observed  also 
most  generally  to  accompany  this  form  of 
fracture. 

It  almost  invariably  happens  that  fractures 
which  are  not  transverse,  or  nearly  so,  involve 
the  synovial  cavity  adjoining.  An  oblique 
line  or  plane  of  fracture,  extending  from  above 
downwards  and  inwards,  may  isolate  the  outer 
condyle  and  trochlea ; and  in  this  case  the 
posterior  muscles  of  the  fore-arm  tend  to  dis- 
place the  fragment  downwards  and  backwards  ; 
or  the  division  may  extend  diagonally  down- 
wards and  outwards,  separating  the  inner  con- 
dyle with  the  trochlea,  and  it  is  drawn 
downwards  and  forwards  by  the  musclesarising 
from  it. 

In  the  Cyclopedia  of  Anatomy  and  Physi- 
ology, (article  Elbow-joint)  Mr.  R.  Adams 
relates  the  case  of  “ a young  woman,  who  met 
with  an  oblique  fracture  of  the  external  con- 
dyle of  the  humerus,  near  the  elbow,  when 
she  was  only  five  years  of  age.  The  outer 
condyle  and  capitulum  of  the  humerus  were 
detached  obliquely  from  the  shaft  of  the  bone, 
and  thrown  backwards,  carrying  with  them 
the  head  and  upper  extremity  of  the  radius ; 
she  now  has  very  good  use  of  her  arm,  but  in 
consequence  of  the  accident  much  deformity 
exists,  particularly  when  she  extends  the  fore- 
arm. The  obtuse  angle,  salient  internally, 
which  the  fore-arm  forms  with  the  arm  in  the 
natural  state,  when  it  is  fully  extended,  and 
the  hand  supinated,  does  not  exist.  On  the 
contrary,  in  this  case  the  salient  angle  is  ex- 
ternal, and  corresponds  to  the  outer  condyle 
and  head  of  the  radius,  and  the  retiring  angle 
is  placed  internally.” 


In  the  fracture  of  a single  condyle,  the  parts 
are  not  far  from  being  in  due  apposition,  yet 
crepitus  is  not  very  easily  distinguishable. 
Desault  relates  a case  of  fracture  of  the  ex- 
ternal condyle,  in  which  the  limb  was  always 
observed  to  be  rendered  supine. 

The  outer  condyle  may  be  detached,  and 
with  the  outer  bend  of  the  radius  be  forced 
upwards  ; and  when  the  internal  condyle  is 
broken  off,  the  ulna  may  lose  its  natural  sup- 
port and  project  backward. 

The  separation  of  the  condyles  from  the 
humerus  just  above  the  joint,  is  described  by 
Sir  A.  Cooper,  as  similating  a dislocation  of 
the  radius  and  ulna  backwards ; and  crepitus, 
he  observes,  is  generally  perceptible  on  rota- 
ting the  radius  on  the  humerus.  A ready  ap- 
preciation of  these  circumstances,  in  the  first 
part  of  the  examination,  may  prevent  more 
painful  and  protracted  attempts  to  distinguish 
the  nature  of  the  accident.  If  the  case  be 
that  of  fracture,  slight  extension  restores  the 
form  of  the  joint,  but  the  displacement  will 
recur  as  soon  as  the  extension  is  disconti- 
nued. 

In  most  cases  of  a detached  condyle,  how- 
ever, there  is  but  little  displacement,  owing 
to  the  bones  being  situate  between  various 
opposite  influences,  both  of  bone  and  muscle; 
yet  the  parts  may  become  separately  dis- 
placed, forwards,  backwards,  or  laterally,  either 
in  consequence  of  great  violence  or  of  special 
peculiarities  of  external  force. 

When  a single  condyle  is  broken  off,  the 
extended  position  will  best  replace  and  retain 
it  in  its  proper  position1.  Two  or  three 
splints,  kept  on  by  a roller,  should  be  applied 
according  to  circumstances.  When  both  con- 
dyles are  separated  from  the  humerus,  and 
from  each  other,  two  lateral  splints  are  par- 
ticularly indicated ; but  when  one  only  is  se- 
parated, one  lateral  splint  on  that  side  will  be 
sufficient.  It  is  to  be  remembered,  that  a 
position,  somewhat  short  of  complete  exten- 
sion, is  that  which  is  nearest  to  a state  of 
repose,  and,  unless  counter-indicated,  should 
be  preferred.  The  condyles  being  broken 
from  the  shaft,  a still  more  flexed  position 
seems  desirable. 

For  fractures  including  the  two  condyles, 
Sir  A.  Cooper  recommended  the  reduction  to 
be  effected  by  bending  the  arm  and  drawing  it 
forward,  and  that  it  should  be  afterwards  main- 
tained by  applying  a roller.  The  splint  is  to  be 
one  formed  at  right  angles,  the  upper  part  being 
placed  behind  the  upper  arm,  the  lower  under 
the  fore-arm  ; another  splint  is  to  be  placed 
on  the  fore  part  of  the  upper  arm,  and  the 
whole  secured  by  straps.  Evaporating  lotions 
are  to  be  used,  and  the  arm  kept  in  a sling. 
To  prevent  ankylosis,  passive  motion  is  to 
be  gently  employed  ; at  the  end  of  a fortnight 
if  the  patient  be  young,  and  after  three  weeks 
if  an  adult.  If,  however,  there  be  no  more 
active  inflammation  than  is  necessary  to  unite 

1 Extreme  extension,  however,  though  it  may  serve 
to  draw  down  the  loose  condyle,  will  also  press  or  tilt 
it  forwards. 
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the  bones,  the  fear  of  ankylosis  need  not 
induce  us  to  disturb  the  cure. 

Sir  Charles  Bell  speaks  of  fracture  of  the 
condyles,  involving  the  elbow-joint,  as  an  un- 
lucky case  for  a young  surgeon,  on  account 
of  the  probable  degree  of  permanent  stiffness : 
the  management  of  the  case  on  right  princi- 
ples may  have  a contrary  result.  To  obviate, 
by  active  measures,  all  the  inflammation  that 
might  terminate  in  induration  of  the  soft  tis- 
sues ; and  to  avoid  all  bandaging  and  appli- 
cations that  would  disturb,  even  when  it 
seems  time  to  try  passive  motion,  are  the 
best  means  of  success. 

The  reputation  of  the  surgeon,  and  the 
welfare  of  the  patient,  render  it  a very  im- 
portant and  anxious  question — when  is  motion 
to  be  employed  to  obviate  ankylosis,  after 
fractures  involving  joints?  Now  the  only 
cause  of  remediable  ankylosis  is  the  contrac- 
tion of  tissues  subsequent  upon  severe  inflam- 
mation. Let  us  not,  therefore,  aggravate  this 
in  its  onset  or  in  its  decline,  and  some  relaxa- 
tion will  be  effected  by  spontaneous  absorp- 
tion. It  will  subsequently  be  a study  for  the 
most  philosophical  observer  to  determine,  for 
the  treatment  of  soft  ankylosis,  how  much 
may  be  gained  or  lost,  by  violence,  by  nature 
unaided,  and  by  judicious  medicines.  Any 
violence  that  excites  inflammation  must  be 
prejudicial. 

There  is  something  unsound  and  mischie- 
vous in  the  unreserved  assertion,  that  motion 
and  friction  produce  absorption : as  we  have 
already  shown,  with  reference  to  fracture, 
their  first  effects  are  to  augment  inflammatory 
actions  ; while  their  simpler  effect  is  to  aug- 
ment the  nutrition  of  a part.  We  have  seen, 
too,  that  disuse  is  the  cause  of  declining  nutri- 
tion, and  consequent  atrophy,  just  as  rest  faci- 
litates the  subsidence  of  inflammation.  With 
regard  to  pressure,  its  effects  are  in  accord- 
ance with  its  degrees,  and  the  powers  of  the 
individual  body.  The  pressure  of  a pound 
weight  may  cause  atrophy,  or  inflammation, — 
with  thickening  or  with  sloughing. 

I have  elsewhere  illustrated  the  idea,  that 
tension  causes  hypertrophy,  as  in  the  instance 
of  bone  *,  or  adventitious  ligament ; and  it  is 

' These  principles  or  laws  of  action  deserve  the 
fullest  consideration,  for  I conceive  there  are  some 
material  points  of  common  practice  totally  at  variance 
with  them.  Are  there  no  strictures  aggravated  by 
catheterism?  Have  we  no  joints  ankylosed  by  the 
straining  to  relax  them?  no  reparations  obstructed 
through  the  want  of  some  tensions? 

Two  curious  illustrations  of  the  influence  ot  tension 
and  pressure  occur  to  me  as  additionally  explanatory 
of  these  views.  They  are  somewhat  out  of  place, 
but  not  undeserving  of  attention.  A fungoid  tumor 
growing  within  the  upper  end  of  tho  tibia,  expands 
and  almost  annihilates  it.  The  bone  is  absorbed,  in 
consequence  of  pressure  from  the  new  formation ; and 
«oon,  the  fibula  suffers  from  the  pressure  of  the  same 
tumor.  There  is  a fibula  in  the  Museum  of  the  Col- 
lege of  Surgeons,  thus  rendered  as  thin  as  a shilling, 
and  near  two  inches  wide.  Pressure  has  flattened  the 
bone  by  absorption,  and  inflammation  or  nutritive 
ossification  has  added  to  its  less  pressed  edges.  Again, 
whenever  cylindrical  bones,  as  the  femur  and  fibula, 
become  curved  under  longitudinal  pressure,  (as  by  the 


only  apart  of  the  same  principle,  which  explains, 
how  motion  may  continue  to  excite  inflamma- 
tory and  nutrient  depositions  about  a stiffjoint. 
Thus  far,  then,  there  is  room  for  a caution  against 
aggravating  the  case.  Nature  absorbs  the 
unemployed  parts  the  more  readily  when  nu- 
trition is  scanty  ; she  nourishes  parts  in  a state 
of  tension  or  use,  the  more  freely  as  the 
frame  is  replete.  When  the  disposition  to 
absorb  is  active,  pressure  or  friction,  or  it  may 
be,  some  violence,  may  accelerate  its  opera- 
tion ; but  in  the  case  of  abounding  nutrition, 
we  may  only  look  for  inflammation  or  nutri- 
tion,— disorganization  or  thickening. 


FRACTURES  OF  THE  FORE-ARM. 

Fractures  of  the  fore-arm  are  more  frequent 
than  those  of  the  arm,  inasmuch  as  the  fore- 
arm is  more  exposed  than  the  arm,  to  the 
many  forms  of  violence,  whether  direct  or 
indirect. 

The  twro  bones  of  the  fore-arm,  the  radius 
and  ulna  are  often  fractured  together,  but 
fractures  of  the  radius  alone  are  much  more 
common.  In  the  frequent  accidents  from  falls 
upon  the  hands,  the  ulna  only  secondarily 
receives  the  shocks,  which  are  conveyed  to  it 
by  the  radius  or  carpus  ; and  the  radius,  as 
the  outer  bone  of  the  arm,  is  the  more  ex- 
posed to  other  forms  of  accident. 

According  to  Mr.  Lonsdale’s  table,  frac- 
tures of  the  fore-arm  comprise  l of  all  frac- 
tures ; thus,  of  1901  cases,  there  were  386 ; 
namely, 

Out-patients.  In-patients. 

Fractures  of  the 


ulna  — 

63 

1 

64 

olecranon 

29 

1 

30 

coronoid  process  . . 

2 

0 

2 

radius  

193 

4 

197 

the  two  bones .... 

85 

8 

93 

386 

Fractures  of  the  ulna  alone,  are,  as  we  have 

seen,  much  less  common 

than 

those 

of  the 

radius.  The  most  frequent  seat  of  fracture 
of  this  bone  is  its  lower  portion,  where  it  is 
most  slender  and  superficially  placed.  Its 
olecranon  and  coronoid  processes  are  also 
occasionally  detached  by  fracture. 

The  fracture  of  its  lower  extremity  is  caused 
either  by  a direct  blow,  or  by  falling  on  the 
inner  side  of  the  fore-arm  ; the  lower  end  of 
the  ulna,  in  the  latter  case,  perhaps,  meeting 
some  dense  resisting  body. 

The  injury  is  plainly  marked  by  a depres- 


weight  of  the  body  on  the  femur,)  the  bone  so  curved, 
in  addition  to  its  weakness,  labours  under  a diminished 
power  of  resistance,  in  consequence  of  this  form — its 
concavity  bears  undue  pressure,  and  its  convexity  has 
to  resist  an  undue  share  of  extension.  Now,  both  the 
pressure  and  extension  lead  to  the  deposition  of  bone, 
especially  in  the  parts  on  which  they  act  most  (as  it 
were  to  excite  nutrition).  The  hone  grows  excessively 
at  its  concavity  and  convexity,  whether  it  bows  for- 
wards or  sideways  ; and  it  is  not  uncommon  to  see  the 
long  bones  of  the  legs  like  so  many  scythes,  excepting 
near  the  joints,  where  other  tensions  are  in  operation. 
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sion  of  the  lower  portion,  yet  not  so  great  as 
in  the  corresponding  fracture  of  the  radius  ; 
this  depression  is  increased,  if  not  altogether 
caused,  by  the  contraction  of  the  pronator 
quadratus  muscle.  The  position  of  the  upper 
portion  of  the  ulna  is  unaffected  by  the  acci- 
dent. 

Besides  the  necessary  extension,  we  are 
told,  that  the  hand  should  be  inclined  to  the 
radial  side  of  the  fore-arm  by  the  assistant, 
whilst  the  muscles  and  some  compress  are 
pressed  between  the  bones,  and  the  apparatus 
applied  as  will  be  directed  for  the  radius, 
taking  care  to  give  due  support  to  the  parts 
of  the  ulna.  Too  much  separation  of  the 
fragments,  and  non-union  (see  above),  may 
be  produced  by  everting  or  abducting  the 
hand,  or  by  increasing  the  effect  of  the  quad- 
ratus, with  unequal  compression  before  or  be- 
hind. A sling  for  the  whole  length  of  the  arm 
and  hand,  may  generally  be  used  very  early. 

Fractures  of  the  olecranon.  — These  may 
happen  about  the  middle,  base,  or  extremity 
of  the  process.  The  middle  is  most  fre- 
quently fractured,  and  generally  in  conse- 
quence of  a blow  or  fall  upon  the  part ; but 
occasionally,  however,  from  the  action  of  its 
muscles.  Transverse  fractures  are  the  most 
common  ; an  oblique  fracture  is  only  very 
rarely  met  with. 

The  separation  of  the  fractured  portion  from 
the  shaft  of  the  bone,  by  the  tonic  action  of  the 
triceps  muscle,  produces  an  evident  interspace 
at  the  back  of  the  joint ; which  is  also  made 
greater  or  smaller  on  flexing  or  extending 
the  fore-arm.  Disconnecting  the  triceps  from 
the  ulna  destroys  the  voluntary  power  of  ex- 
tending the  limb.  Sometimes,  in  consequence 
of  the  expanded  insertion  of  the  triceps,  the 
disconnexion  is  incomplete ; and  Mr.  Earle  has 
related  a case  where  the  power  of  extension 
was  not  lost  until  the  sixth  day  after  the  acci- 
dent ; the  loss  of  extension  was  sudden,  and 
accompanied  by  a sudden  flexion  of  the  fore- 
arm *.  Sir  A.  Cooper  has  also  shown,  that  the 
extent  of  separation  of  the  fragment  depends 
on  the  degree  of  laceration  of  the  capsule, 
and  of  that  portion  of  ligament  which  stretches 
from  the  inner  side  of  the  coronoid  process 
to  that  of  the  olecranon.  When  the  biceps 
and  brachialis  muscles  have  no  efficient  oppo- 
nents, their  action  tends  to  produce  a con- 
stant semiflexed  position  of  the  fore-arm.  In 
a natural  condition,  when  the  fore-arm  is  thus 
half-bent,  the  condyles  of  the  humerus  are 
above  the  level  of  the  olecranon  ; but  when 
this  part  is  broken  off,  it  is  drawn  more  or 
less  above  the  condyles.  Motion  of  the  frac- 
tured portion  has  no  influence  on  the  main 
portion  of  the  ulna ; crepitus  is  distinguish- 
able when  the  parts  are  brought  together  ; 
and  considerable  pain  attends  the  manipula- 
tion of  the  parts. 

Bony  reunion  of  the  olecranon  is  of  rare 
occurrence  ; the  new  connexion  is  generally 
ligamentous,  with  more  or  less  space  between 

1 Practical  Obs.  p.  147. 


the  fractured  surfaces.  Sir  A.  Cooper  ob- 
serves, that  when  the  interspace  is  at  all 
considerable,  there  is  mostly  one  or  more 
openings  through  this  ligamentous  substance, 
i.  e.  distinct  ligamentous  cords ; and  the  arm  is 
found  weakened,  in  proportion  as  the  ligament 
is  long.  He  considers  this  substance  to  be, 
generally,  the  necessary  and  proper  bond  of 
reparation  in  the  cases  in  question,  which  he 
further  likens,  as  regards  their  union,  to  the 
fractured  neck  of  the  femur.  He  has  seen 
bony  union  of  the  fractured  olecranon  in  the 
living  subject ; but  the  fracture  had,  in  that 
case,  happened  near  the  shaft  of  the  bone. 
Mr.  Samuel  Cooper  has  witnessed  osseous 
union  between  the  humerus  and  the  broken 
olecranon  ; and  we  cannot  doubt  that  sufficient 
contact  and  ossific  action  would  constantly 
produce  a solid  union. 

To  obtain  a fair  juxta-position,  the  retracted 
fragment  must  be  lowered,  and  the  fractured 
surface  of  the  ulna  raised  towards  it,  by  ex- 
tending the  fore-arm.  The  opposition  of  the 
triceps  is  to  be  controlled  as  much  as  may  be ; 
while  we  are  careful  to  maintain  such  a nice 
adjustment  of  parts  as  may  most  conduce  to 
close,  even  union.  The  future  free  motion  of 
the  joints  must  not  be  disregarded. 

Desault  and  others  have  objected  to  a full 
extension  of  the  fore-arm,  on  the  ground  that 
the  fractured  surfaces  are  thus  made  to  touch 
each  other  at  their  back  part  only,  leaving  a 
space  in  front,  which,  it  was  said, irregular  callus 
is  apt  to  occupy,  to  the  prejudice  of  the  joint. 
By  means  of  a splint  along  the  fore-arm,  De- 
sault therefore  maintained  a position  between 
semiflexion  and  extension.  Before  applying 
the  splint,  however,  he  proceeded  to  confine 
the  fractured  olecranon  : to  this  end,  the  arm, 
slightly  flexed,  was  bandaged  from  the  wrist 
to  the  elbow  ; and  the  folds  of  skin,  or  wrin- 
kles formed  at  the  back  of  the  elbow  by  the 
extension  of  the  joint  being  drawn  upwards, 
lest  they  should  become  included  between 
the  fractured  portions,  the  olecranon  was 
forcibly  pressed  downwards  to  its  place,  and 
maintained  there  by  repeated  turns  of  the 
roller,  covering  the  bend  of  the  elbow  in  the 
form  of  a figure  of  8 ; the  splint,  which  was  a 
strong  one,  and  a little  bent  before  the  joint, 
was  then  applied,  and  the  limb  rested  on  a 
pillow. 

Sir  A.  Cooper’s  treatment  was  to  extend  the 
fore-arm,  and  bring  the  upper  portion  into 
contact  with  the  lower  ; he  then  placed  tapes 
or  slips  of  linen  longitudinally  on  either  side 
of  the  joint  and  olecranon,  and  over  these  he 
applied  a roller  round  the  arm,  close  above 
and  below  the  process,  only.  The  ends  of  the 
slips  above  the  fracture  were  then  tied  to  the 
corresponding  ones  below,  and  are  made  to 
draw  the  rollers,  under  which  they  pass  nearer 
to  each  other,  and  the  detached  fragment  is 
expected  to  be  regulated  by  them.  A well- 
padded  straight  splint  is  then  secured  in  front 
of  the  arm  with  a bandage  kept  wet  with 
spirit  of  wine  and  water. 

Sir  A.  Cooper  recommends  the  splint  to 
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be  removed  in  about  a month,  and  passive 
motion  to  be  then  commenced.  When  there 
is  much  swelling  at  first,  the  bandaging  must 
be  delayed  for  two  or  three  days ; and  the  arm 
being  gently  confined  in  a straight  position, 
leeches,  evaporating  lotions,  and  purgatives, 
are  to  be  employed  with  activity  proportioned 
to  the  severity  of  the  symptoms. 

Dupuytren  used  an  anterior  splint,  and  what 
is  called  the  uniting  bandage,  with  a com- 
press applied  above  the  upper  portion. 

I think  we  are  to  conclude  that,  as  soon  as 
we  safely  may,  a nice  coaptation  is  to  be  ob- 
tained, with  the  arm  extended,  and  placed  by 
the  side,  in  bed.  A roller  to  the  fore  arm,  and 
a nicely  padded  splint  along  the  front  of  the 
whole  arm,  must  be  sufficiently  secured.  The 
means  of  drawing  down  the  olecranon  need 
not  be  very  intricate  ; but  it  seems  indisputa- 
ble that  they  should  act  as  exclusively  as  pos- 
sible on  the  splint  arid  upper  edge  of  the 
detached  process.  Absolute  inaction  of  the 
great  triceps  is  desirable  for  the  first  days  of 
the  repair,  or  so  long  as  bony  union  may  be 
expected.  Subsequently,  a less  restrained  state 
of  the  muscle,  without  any  direct  exercise  of 
it,  may  be  needful  to  develop  a good  liga- 
mentous union.  The  reader  will  find  these 
views  again  touched  on,  under  the  head  of 
fractures  of  the  patella  *, 

Fractures  of  the  coronoid  process  of  the 
ulna  are,  in  a measure,  analogous  to  those  of 
the  olecranon  ; but  they  are  very  rare  acci- 
dents. Sir  A.  Cooper  appears  to  have 
been  the  first  to  describe  examples  of  them. 
The  chief  causes  appear  to  be  falls  on  the 
hand  with  the  elbow-joint  nearly  extended ; 
by  which  violent  contact  of  the  process  with 
the  humerus  is  produced,  and  the  former  be- 
comes detached.  The  consequence  is,  that 
the  olecranon  slides  back,  the  arm  is  more  or 
less  extended,  and  we  have  the  deformity  ap- 
proaching to  that  of  a luxation  of  the  ulna 
backwards.  The  reduction  of  the  ulna  itself 
is  not  difficult ; and  when  it  is  produced, 
flexion  may  be  completely  effected  ; but  the 
deformity  is  very  readily  re-produced.  The 
isolated  process  is  felt  in  front  of  the  joint, 
or  even  higher  in  the  arm,  controlled  by  the 
brachialis  muscle,  which  is  inserted  into  it. 
There  seems  to  be  no  reasonable  prospect  of 
bony  reunion ; and,  indeed,  it  must  require 
much  care  to  obtain  a tolerably  short  union 
of  ligament.  The  best  coaptation  will,  of 
course,  be  procured  by  flexing  the  joint  com- 
pletely, and  retaining  it  in  this  position  for  a 
considerable  time, — about  three  weeks ; and 
then,  by  degrees,  from  day  to  day,  the  joint 
may  be  extended.  I conceive  that  as  soon  as 
the  limb  can  be  easily  carried  in  a sling,  it 
should  be  kept  in  such  a posture  and  employed 
as  much  as  may  be,  in  order  to  develop  a 
good  and  complete  ligamentous  union  before 
farther  extension  is  attempted  ; for  wherever 
the  medium  of  reunion  is  long,  the  ulna  con- 

' See  the  account  of  the  process  of  reunion  hy  liga- 
ment, as  depending  on  extension,  page  383. 
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tinues  liable  to  luxation  backwards,  or  the 
joint  is  commensurately  enfeebled. 

Fractures  of  the  radius. — The  comparative 
frequency  of  fractures  of  the  radius  is  thus 
referred  to  by  Baron  Dupuytren.  Out  of 
109  fractures  brought  to  the  Hotel  Dieu, 
in  1829,  23  were  of  the  fore-arm,  16  of  these 
were  of  the  radius,  5 of  both  bones,  and  2 of 
the  ulna. 

Out  of  97  fractures,  in  1830,  22  were  of  the 
fore-arm,  16  of  these  being  of  the  radius 
alone,  4 of  both  bones,  and  2 of  the  ulna. 

Fracture  of  the  right  radius  appears  more 
common  than  that  of  the  left,  for  of  97  cases 
59  were  of  the  right. 

Fractures  of  the  radius  are  by  far  the  most 
frequent  of  the  accidents  that  occur  to  the 
bones  of  the  fore-arm  (see  Fore-arm).  The 
radius, as  the  more  outward  bone,  may  be  consi- 
dered as  more  exposed  to  common  direct  vio- 
lence than  the  ulna  ; but  it  is  also  subjected  to 
the  violence  of  falls  upon  the  hand  more  in- 
directly received.  Its  broad  articulating  sur- 
face below, — the  main  support  of  the  hand, — 
together  with  a still  more  unyielding  con- 
nexion with  the  humerus  above,  fix  this  bone 
in  a direct  line,  to  resist  almost  singly  every 
violence  that  the  fore-arm  has  to  endure 
between  the  weight  and  impetus  of  the  body, 
impelling  the  humerus  above,  and  the  hand 
below,  which  may  be  fixt,  or  violently  struck, 
as  against  the  ground,  in  various  distorted 
positions.  The  radius,  acted  on  by  simple 
pressure,  through  its  upper  and  lower  articu- 
lar surfaces,  bends  until  it  breaks,  somewhere 
about  its  middle  (transversely,  or  obliquely)  ; 
but  if  the  violence  be  more  irregular,  or  ob- 
liquely transmitted,  we  may  look  for  injury  in 
other  parts  of  the  bone.  It  is  little  liable  to 
fracture  superiorly.’ 

The  ready  indicative  characters  of  these 
accidents  are  pain,  difficult  pronation  and  su- 
pination, and  crepitus  and  motion  of  the 
broken  portions,  evident  to  the  fingers  ap- 
plied at  the  part  affected,  especially  when  rota- 
ting movements  are  communicated  to  the 
wrist. 

If  the  fracture  happen  near  the  upper  end 
of  the  radius,  its  head  may  be  felt,  by  the 
thumb,  resting  under  the  external  condyle  of 
the  humerus,  and  remaining  motionless,  while 
the  hand  is  being  rotated  on  the  ulna  ; the 
frequent  depth  of  soft  parts  over  this  upper 
portion,  how’ever,  though  the  thumb  be  firmly 
pressed  on  the  head  of  the  radius  while  pro- 
nation and  supination  of  the  hand  are  re- 
peated, renders  the  diagnosis  both  more  dif- 
ficult and  painful.  Gentle  efforts,  with  slight 
extension,  and  varying  the  situation  of  the 
thumb,  may  detect  crepitus. 

The  displacement  that  occurs,  is  chiefly  to 
be  attributed  to  the  action  of  the  pronator 
muscles,  drawing  the  lower  fragment  in- 
wards. 

Cases  of  fractures  of  the  lower  end  of  the 
radius  seem  to  occur  at  all  ages;  for,  in  14 
examples  alluded  to  by  Dupuytren  ; the  ages 
varied  between  8 and  88.  In  some  of  the 
A A 
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younger,  it  is  probable  there  was  separation  of 
the  epiphysis. 

The  inference  of  Cruveilhier,  that  fracture 
of  the  radius  cannot  result  from  falling  on  the 
back  of  the  hand,  is  refuted,  for,  out  of  14 
examples  of  broken  radius,  Dupuytren  found 
that  3 were  caused  by  falls  upon  the  back 
of  the  hand,  and  11  by  falls  upon  the  palm. 
(Clin.  Chir.  t.  iv.) 

The  fractures  of  the  lower  end  of  the 
radius  are  often  mistaken  for  dislocations  of 
the  wrist ; to  which  they  have  a greater  re- 
semblance, in  proportion  as  they  take  place 
nearer  to  the  joint.  They  occur  at  from 
three  to  six  lines,  or  an  inch  from  the  radio- 
carpal articulation,  and  either  in  oblique  or 
transverse  directions ; but  most  often  ob- 
liquely, and  with  an  inclination  downwards 
and  forwards. 

Occasionally  the  spongy  base  of  the  radius 
is  reduced  to  many  fragments,  in  a bag,  as  it 
were,  of  periosteum.  Dupuytren  met  with 
cases  of  comminution  of  the  articular  surface  ; 
and  the  lower  portion  is  occasionally  found 
in  two  pieces  from  a vertical  fracture,  or 
there  may  be  only  a slight  fissure. 

Together  with  this  fracture  of  the  radius, 
the  ulna  also  has  been  known,  in  a few  cases, 
to  have  been  dislocated,  or  even  to  have  pro- 
ected  through  the  skin.  These  fractures  of  the 
radius  are  sometimes,  though  rarely,  open ; and 
indeed  they  occur  with  almost  every  possible 
degree  of  comminution,  contusion,  laceration, 
and  displacement , and  amputation  may  be  the 
best  or  only  resource  of  our  art. 

The  treatment  of  fractured  radius  alone, 
seldom  requires  material  extension  ; if  it  ap- 
pear that  there  is  displacement  or  shortening, 
it  should  be  reduced.  The  fore-arm  is  to  be 
flexed,  and  the  hand  placed  between  prona- 
tion and  supination.  The  hand  from  the  wrist 
should  also  be  inclined  towards  the  ulna  side 
of  the  fore-arm,  and  the  fingers  directed 
downwards.  Dupuytren  contrived  a bar  of 
iron  to  lie  along  the  side  of  the  ulna,  and 
curved  abruptly  inwards  (downwards  in  the 
sling),  at  the  wrist  ; the  hand  was  also  forci- 
bly adducted  to  the  curved  part.  This,  I 
think,  involves  an  error  to  be  guarded  against. 
The  efficient  application  of  this  “ulnar  splint” 
would  augment  the  displacement  of  the  radius, 
by  one  or  both  the  pronators. 

Soap  plaster,  covered  by  a slack  roller,  is 
generally  enjoined,  with  no  other  very  appa- 
rent utility  than  the  opportunity  of  hinting 
that  we  should  avoid  binding  the  broken  ends 
upon  the  ulna  throughout  the  after  treatment ; 
which  the  position  of  the  fingers  downwards 
has  a natural  tendency  to  obviate.  The  ulna 
being  entire  forms  the  first  and  best  splint ; 
also  a means  of  attempting  some  extension  of 
the  radius.  A well  padded  splint  is  next  to 
be  placed  along  the  inside  of  the  fore-arm, 
extending  to  the  last  joint  of  the  fingers,  and 
a similar  splint  and  pad  are  to  be  placed  along 
the  outside  of  the  arm  and  hand.  The  mo- 
tion of  the  last  joint  of  the  fingers  is  to  be  left 
unrestrained.  A great  length  of  time  is  often 


required  for  the  fingers  to  regain  their  use  after 
adhesive  inflammation  about  their  tendons  and 
thecae.  This  is  an  urgent  reason  for  subdu- 
ing all  active  inflammation  about  the  wrist ; 
and  with  regard  to  the  rigorous  application  of 
splints  in  difficult  cases,  it  is  better  to  sutfer 
a good  deal  of  deformity  than  obliterate  the 
actions  of  the  tendons  by  exciting  inflamma- 
tion in  their  sheaths. 

It  is  sometimes  considered  necessary  to 
place  a compress,  as  well  as  can  be,  between 
the  ends  of  the  fracture  and  the  ulna,  or  be- 
tween the  radius  and  ulna  above,  in  order  to 
prevent  the  bones  being  drawn  together,  and 
eventually  united  by  bone,  from  which  the 
loss  of  pronation  and  supination  must  re- 
sult. The  compresses  referred  to  may  at 
times  be  of  use,  but  gentle  treatment  is  of  the 
utmost  importance,  as  excessive  inflammatory 
actions  are  especially  to  be  avoided. 

When  there  is  no  longer  a fear  of  excessive 
inflammation,  the  patient  may  go  about,  with 
a sling  supporting  the  whole  length  of  the 
ulna.  The  fingers  depending,  may  be  made 
to  effect  some  extension  of  the  radius  ; but 
this  requires  caution,  as  it  may  be  excessive, 
or  induce  lateral  displacement  of  the  frag- 
ments. 

In  fractures  near  the  wrist  there  is  a dis- 
position in  the  hand  and  lower  fragment  to 
be  turned  outwards,  that  is,  towards  the  radial 
side  of  the  fore-arm ; and  deformity  and  im- 
perfect pronation  and  supination  will  follow, 
if  means  are  not  taken  to  keep  the  hand  in- 
clined in  the  opposite  direction.  Dupuytren 
has  very  particularly  described  his  treatment 
of  these,  as  well  as  many  other  particular 
fractures.  (Clin.  Chir.) 

Fracture  of  the  radius  and  ulna  together 
may  happen  at  either  extremity  of  the  fore- 
arm, or  in  the  middle  : the  upper  part  of  the 
fore-arm  is,  however,  seldom  fractured,  being 
much  protected  by  the  numerous  muscles  that 
surround  it,  and  by  the  greater  solidity  of  the 
ulna  in  that  position.  Both  bones  are  usually 
broken  in  the  same  line,  but  occasionally  one 
more  or  less  above  the  plane  of  the  other. 
Generally,  each  bone  has  but  one  fracture  ; 
for  the  bones  to  be  broken  in  two  places  is 
rare. 

By  the  wheel  of  a cart,  or  such  ponderous 
body,  it  may  of  course  happen,  that  the  bones 
shall  be  reduced  to  many  fragments ; yet  these 
may,  under  favourable  circumstances,  unite 
well,  and  with  but  little  deformity. 

Direct  violence  to  the  fore-arm  is  the  most 
common  cause  of  these  fractures  ; but  an  indi- 
rect force,  as  a fall  upon  the  hand,  occasionally 
produces  an  equal  amount  of  mischief : in  such 
case,  not  only  is  the  radius  fractured  (see 
Fractures  of  Radius)  as  is  common,  but  the 
fracture  of  the  ulna  may  follow,  since  it  is 
incapable  of  resisting,  or  of  extricating  itself 
from  the  remainder  of  the  shock. 

The  nature  of  the  accident  is  not  easily 
mistaken  ; there  is  excessive  motion  where 
there  was  none  before,  and  crepitus  is,  in  most 
cases,  readily  felt.  At  the  seat  of  fracture, 
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there  is  sometimes  a distinct  depression,  or 
excessive  deformity  ; and  sometimes  the  frac- 
tured extremities  project  beneath,  or  even 
through,  the  skin  ; there  is  always  pain  when 
the  part  is  moved  ; the  power  of  pronation 
and  supination  is  lost  ; the  fore-arm  is  gene- 
rally semiflexed. 

The  fracture  near  to  the  wrist-joint,  how- 
ever, so  nearly  resembles  the  appearances  of 
dislocation  of  that  part,  as  to  deserve  a distinct 
mention  here  ; but  the  dislocation  is  so  rare, 
that  Dupuytren,  through  his  whole  practice, 
never  once  met  with  a single  case.  In  frac- 
tures, the  part  is  more  moveable  ; there  is  a 
crepitus  ; and  a little  attention  to  discover 
whether  the  styloid  processes  are  above  or 
below  the  deformity,  will  distinguish  the  cases. 
Again,  we  must  see,  that  in  fractures,  when 
the  hand  is  moved,  the  styloid  processes  will 
accompany  that  motion  ; but  when  the  hand 
is  moved  in  dislocation  without  fracture,  the 
processes  of  the  radius  and  ulna  cannot  alter 
their  situation. 

Longitudinal  displacement  or  shortening, 
seldom  happens  but  to  a small  extent ; the 
nature  of  the  interosseous  ligament,  and  the 
connexions  of  the  muscles  with  it  and  with  the 
bones,  seem  to  impede  displacement,  which 
the  long  tendons,  with  yielding  points  of 
insertion,  are  little  calculated  to  increase. 
Angular  displacement  may  occur  either  for- 
ward or  backward,  but  the  violence  which 
produces  the  fracture  is  its  principal  cause, 
and  not  the  muscular  contraction.  In  trans- 
verse displacement,  the  upper  portion  of  one 
bone  approaches  the  lower  fragment  of  the 
other ; or,  all  the  ends  fall  together,  to  the 
diminution,  or  even  obliteration,  of  the  inter- 
osseous ligament  about  the  seat  of  fracture, 
producing  evident  disfigurement  of  the  limb. 

For  the  reduction  of  the  fracture  of  both 
bones,  the  fore-arm  is  to  be  flexed  to  a right 
angle  with  the  arm,  the  wrist  and  fingers 
slightly  flexed,  and  the  hand  placed  between 
pronation  and  supination — the  palm  towards 
the  breast ; the  humerus  being  then  fixed  by 
an  assistant,  extension  of  the  fractured  part  is 
made  by  means  of  the  fingers  of  the  patient ; 
the  surgeon  during  the  time  attending  to  the 
restoration  of  the  parts,  and  endeavouring  to 
direct  the  soft  part  into  the  interosseous 
space,  by  gentle  graduated  pressure  on  the 
anterior  and  posterior  sides  of  the  arm.  The 
fragments  being  adjusted,  the  position  just 
indicated  is  to  be  maintained,  by  a padded 
splint,  on  the  back  and  front  of  the  arm  and 
hand. 

FRACTUIIES  OF  THE  BONES  OF  THE  WRIST  AND 
FINGERS. 

The  carpal  bones  may  be  broken  by  in- 
direct violence,  in  connexion  with  luxations  of 
the  part  (see  the  article  Luxations)  ; or 
direct  violence  may  crush  them.  There  may 
be  extensive  comminution,  even  though  the 
skin  remain  entire.  When  with  open  frac- 
ture, the  integuments  are  crushed  and  bruised, 
instead  of  being  lacerated,  there  is  the  least 


hope  of  reparative  action;  which  is  an  im- 
portant consideration  with  reference  to  ampu- 
tation. Sometimes  very  little  trace  of  ex- 
ternal injury  attends  these  fractures.  Gentle 
forces  may  be  used  to  replace  bones.  The 
palm  and  fore-arm  are  to  rest  on  an  easy 
splint,  covered  by  any  necessary  dressing;  and 
great  care  will  be  required  to  moderate  fever, 
to  regulate  inflammation,  (much  advantage 
being  derived  from  raising  the  hand  above 
the  level  of  the  body,)  to  evacuate  matter 
early,  and  prevent  its  burrowing. 

Fractures  of  the  metacarpus  and  fingers 
occur  from  crushing  violence,  from  smart 
blows,  as  of  a stick,  and  from  undue  strain,  as 
over  extension.  Falling  on  the  tip  of  a finger 
would  seem  capable  of  breaking  even  a meta- 
carpal bone.  If  the  soft  parts  be  not  severely 
disorganized,  we  have  still  to  fear  that  thick- 
ening about  the  tendons  may  leave  only  rigid 
deformity  of  one  or  more  fingers,  which  is  in 
many  respects  worse  than  their  loss.  Uncom- 
plicated fracture  near  the  middle  of  a meta- 
carpal bone  is  not  very  rare ; the  inferior 
broken  end  inclines  forwards,  the  shortening 
is  very  inconsiderable,  unless  more  than  one 
bone  be  broken.  A splint  with  a compress 
in  the  palm,  or  a globular  cushion  on  which 
to  flex  and  bind  the  fingers,  are  the  usual 
means  of  treatment. 

The  fore-finger  is  more  liable  to  fracture 
than  the  rest ; and  the  radical  phalanges  are 
oftener  broken  than  those  beyond.  The  pha- 
langes of  the  thumb  are  rather  prone  to  be 
luxated  than  fractured.  If  these  fractures  be 
simple,  and  not  open,  they  are  usually  near 
the  middle  of  the  bone,  and  easily  detected  ; 
but  if  near  the  extremities,  their  diagnosis  is 
more  difficult. 

The  state  of  repose  requires  the  fingers  to 
be  slightly  flexed,  and  also  the  wrist  and  arm. 
Some  persons  treat  simple  fracture  of  the 
phalanges  with  little  straight  splints,  as  of 
pasteboard ; others  place  a pad  in  the  palm, 
and  secure  the  finger  over  it.  I prefer  gene- 
rally a straight  splint  of  wood,  padded  to  give 
some  flexion  to  the  finger. 

Fracture  of  the  bones  of  the  thumb  are  not 
to  be  treated  in  the  extended  position,  but 
pasteboard  is  to  be  moulded  to  the  dorsum, 
and  along  the  front  of  the  thumb,  in  the 
flexed  attitude  of  rest.  Supination  of  the 
wrist  relaxes  the  extensors  of  the  thumb, 
but  the  wrist  must  be  rather  flexed. 

Many  of  the  injuries  of  the  hand  can  have 
no  better  termination  than  by  amputation. 
Parts  injured  beyond  restoration,  or  the  hope 
of  useful  restoration,  are  generally  to  be  re- 
moved ; but  the  more  the  surgeon  seems  to 
be  called  upon  to  take  away,  the  more  it  is 
important  to  save  some  part ; and  possibly  the 
amputation  of  one  part,  or  set  of  parts,  may 
facilitate  the  repair  of  another.  See  the  article 
Amputation.  The  knowledge  of  constitution 
and  diathesis  is  here  of  great  use  ; and  a due 
attention  to  such  cases  is  one  good  means  of 
attaining  it. 


A a 2 


FRACTURE. 


35G 


FRACTURES  OF  THE  SACRUM. 

The  sacrum  can  scarcely  be  broken,  unless 
by  such  means  as  a gun-shot,  or  extremely 
violent  blows,  or  compressions  ; and  the  injury 
is  commensurately  dangerous.  (See  Injuries 
of  the  Spine  and  Viscera.)  The  lower 
thin  end  is  the  more  liable  to  fracture,  and 
displacement  of  fragments,  which  are  not  very 
difficult  to  detect.  The  finger,  per  rectum, 
may  assist  to  replace  them. 

The  indications  are,  to  obviate  inflammation 
with  decision,  and  to  secure  the  utmost  ease 
and  repose ; but  the  prognosis  is  necessarily 
anxious.  A stiff  belt,  freely  padded,  and 
secured  around  the  pelvis,  with  a moderate 
degree  of  force,  so  as  rather  to  support  than 
compress  the  fragments,  seems  to  be  the  best 
means  of  providing  for  a safe  repair. 

FRACTURES  OF  THE  OS  COCCVGIS. 

These  are  rare  injuries,  on  account  of  the 
site  of  the  coccyx,  and  its  mobility  on  the 
sacrum,  and  the  yielding  of  the  parts  which 
form  this  bone.  When,  however,  the  parts 
are  united,  and  more  particularly  in  the  aged, 
the  coccyx  may  be  broken,  or  detached  by 
any  direct  force  driving  in  its  extremity. 
The  fracture  may  be  attended  with  some 
comminution,  or  it  may  be  open  to  the  canal 
of  the  rectum. 

This  injury  is  readily  detected.  Pain  on 
walking  ; and  a depression  at  the  part,  caused 
by  the  sinking  of  the  apex  of  the  coccyx,  and 
of  the  muscles  attached  to  its  sides,  together 
with  the  displacement,  mobility  and  crepitus, 
to  be  felt  with  the  finger  in  the  rectum,  ren- 
der the  nature  of  the  accident  sufficiently 
evident.  Abscesses,  necrosis,  and  caries,  with 
more  or  less  difficult}'  in  the  bowels,  may  fol- 
low this  fracture. 

A gentle  effort  to  coaptate  the  fragments 
is  all  the  reduction  that  can  be  well  attempted. 
Rest  and  the  recumbent  posture,  avoiding  all 
means  of  depressing  the  parts  until  repair  has 
taken  place,  are  the  necessary  points  in  the 
after  treatment  of  the  case.  Walking  would 
displace  the  fragments  by  the  action  of  the 
lower  fibres  of  the  great  gluteus. 

FRACTURES  OF  THE  OS  INNOMINATUM. 

Heavy  blows  or  severe  crushes  are  the 
causes  of  these  injuries  ; although  slighter 
forces  may  detach  a fragment,  as  the  anterior 
superior  spine.  The  injury  is  almost  as  fre- 
quently on  two  sides  as  on  one  ; and  more 
frequently  in  the  severer  cases.  Divisions  of 
the  two  rami  of  the  pubis,  fractures  of  ischium, 
body  of  the  pubes  and  acetabulum,  and  fis- 
surings  of  the  plate  of  the  ilium,  may  occur ; 
and  this  is  about  the  order  of  their  frequency. 
Separation  of  an  iliac  synchondrosis,  or  of 
the  pubic  symphysis,  often  attends  a fracture. 
These  two  luxations  can  scarcely  else  occur 
separately. 

The  displacement  of  fragments  is  very  va- 


rious. The  signs  are  mostly  obscure,  in  pro- 
portion as  the  injury  is  slight.  Lesions  of 
the  viscera  constitute  the  first  danger ; inflam- 
mation the  next.  The  laceration  of  consider- 
able vessels  is  rare. 

It  is  only  well  to  ascertain  as  much  of  the 
nature  of  the  cases  as  may  be  done  without 
distressing  the  sufferer,  and  it  is  rarely  well 
to  make  violent  attempts  to  replace  frag- 
ments. 

Occasionally,  the  muscles  cause  much  dis- 
placement of  fragments.  A house-painter  fell 
from  the  top  of  a ladder  on  to  the  pave  : the 
middle  of  the  crest  of  the  ilium,  four  fingers’ 
breadth  square,  was  detached,  and  drawn  up 
nearly  into  contact  with  the  ribs  ; and  thus 
the  patient  got  well.  (Sanson.)  Position 
might,  doubtless,  effect  some  advantageous 
readjustment.  The  benefit,  however,  of  all 
measures  for  the  replacement  or  retention  of 
fragments,  besides  such  as  are  very  gentle,  is, 
at  least,  uncertain  ; and  this  applies  to  all  the 
fractures  of  the  pelvis. 

Firm  bandages,  or  straps  and  buckles  around 
the  pelvis,  are  usually  recommended  to  ob- 
viate mobility  of  fragments,  and  to  secure  con- 
solidation. For  the  first  object,  the  pressure 
need  not  be  severe,  and  may  be  hurtful  ; and 
for  the  second,  the  delay  of  a week  or  two 
may  be  advisable. 

A thick  bed  of  wool  or  flock,  to  support  all 
parts  of  the  body  equally,  and  great  care  to 
relieve  the  pelvis  from  any  strain  that  may 
increase  deformity,  will  be  the  best  sources 
of  ease  to  the  patient. 

The  constitutional  treatment  depends  chiefly 
in  these  cases  on  considerations  connected 
with  the  viscera.  (See  Injuries.)  The  first 
collapse  may  be  fatal.  Inflammation,  extend- 
ing in  the  soft  tissues  of  the  pelvis,  is  much 
regulated  by  the  individual  diathesis  ; the 
most  active  means  should  be  employed  to 
obviate  or  arrest  it,  since  it  tends  to  disor- 
ganization. Limited  abscesses  indicate  a bet- 
ter constitution.  The  matter  should  be  eva- 
cuated early  ; and  fragments  of  dead  bone 
may  thus  be  released  : these,  however,  are 
subjects  of  additional  anxiety. 

Fractures  of  the  acetabulum  are  usually 
connected  with  other  fractures  of  the  os  inno- 
minatum  ; yet  it  would  seem  that  they  may 
occur  as  more  simple  injuries.  Dupuytren 
described  the  circumstance  of  the  head  of  the 
femur  being  driven  through  the  cotyloid  cell, 
and  thus  luxated  into  the  pelvis. 

A young  man  fell  from  a great  elevation 
on  to  the  pave  (of  rough  stones),  and  died  a 
few  hours  afterwards  in  the  Hotel-Dien  at 
Paris.  There  was  no  fracture  of  the  upper 
limbs,  but  the  two  acetabula  were  commi- 
nuted, and  fragments  were  driven  on  to  the 
pelvis  ; the  round  ligaments  were  entire,  and 
the  heads  of  the  thigh-bones  were  in  their 
places.  (Sanson.) 

The  fracture  of  the  acetabulum  may  occur 
as  a kind  of  diastasis,  but  still  we  are  to 
expect  other  attendant  injuries. 
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Fig.  320. 


Separation  of  the  os  innominatum  into  its  original  parts 
in  a young  person.  Sanson  describes  the  lilce  in  the 
case  of  a female  thirty  years  of  age. 

The  upper  rim  of  the  acetabulum  may  be 
detached  by  a forcible  impulse  of  the  head  of 
the  femur  upwards,  and  cases  of  the  kind  are 
related.  The  nature  of  this  injury  has  been 
said  to  be  a difficult  subject  of  diagnosis  ; 
especially  with  respect  to  the  distinction  be- 
tween the  fracture,  and  luxations  of  the  femur 
upwards.  This  fracture  is  still  more  a matter 
of  vexation  with  regard  to  coaptation,  and  the 
subsequent  treatment. 

Sir  A.  Cooper  mentions  an  instance  of  this 
injury ; and  Mr.  Lonsdale  another,  in  which 
the  posterior  margin  of  the  acetabulum  was 
broken  away,  in  two  pieces,  and  displaced 
backwards. 

So  far  as  there  is  no  luxation  in  such  a 
case,  the  limb  will,  of  course,  be  moveable. 
And  the  comparative  facility  of  replacing  the 
femur  in  other  cases  will,  probably,  suffice,  if 
not  to  make  the  state  manifest,  at  least  to 
preclude  the  suspicion  of  common  dislocation. 

Fractures  of  the  os  innominatum  may  simu- 
late either  luxations  or  fractures  of  the  femur. 
Mr.  Earle  (Med.  Chir.  Trans.  Vol.  xx.)  de- 
scribes a fracture  in  two  directions  through 
the  acetabulum,  with  comminution  and  dis- 
placement of  ilium  and  pubis  ; in  this  case  the 
foot  was  everted,  the  limb  powerless,  with- 
out shortening,  and  the  trochanter  sunken. 
Motion  caused  much  suffering,  and  crepitus 
about  the  ilium.  These  injuries  were  well 
repaired ; but  the  patient  sank  under  thoracic 
disease. 


Most  museums  of  pathology 
contain  specimens  of  fractured 
pelvis  repaired  ; but  a fatal  re- 
sult is  the  usual  sequel. 

The  tuberosity  of  the  ischi- 
um, as  indeed  the  whole,  is 
almost  exempt  from  fracture, 
excepting  from  the  general 
crushes  of  the  pelvis.  When, 
however,  the  chief  prominence 
has  been  detached,  the  muscles 
arising  from  it  may  draw  it 
downwards,  and  produce  a de- 
formity which  posture  could 
only  palliate. 

FRACTURES  OF  THE  FEMUR. 

The  great  importance  of  the 
thigh-bone,  its  frequent  liability 
to  fractures  at  almost  all  ages, 
and  the  extreme  degree  of  de- 
formity which  follows  these 
injuries,  together  with  the  in- 
different success  of  their  treat- 
ment, as  the  great  majority  of 
specimens  in  museums  testify, 
render  fractures  of  the  thigh 
interesting  to  the  surgeon 
above  all  others. 

Of  fractures  of  the  femur  in  general,  and  of  its 
shaft  in  particular. 

This  bone  may  be  broken  at  any  part  be- 
tween its  extremities, — every  point  of  its  head, 
neck,  body,  and  condyles  being  severally 
liable  to  division  ; but  the  most  frequent  seat 
of  this  accident  in  the  adult  is  about  its  mid- 
dle third ; the  fracture  is  sometimes  double, 
or  even  comminuted,  though,  from  the  deep 
situation  of  the  bone,  but  rarely  so. 

The  direction  of  the  fracture  may  be  trans- 
verse ; but  generally  it  is  more  or  less  oblique, 
and  the  treatment  is  rendered  proportionately 
difficult,  and  ultimate  deformity  and  lameness 
are  proportionately  to  be  apprehended . Oblique 
fractures,  both  from  their  nature  and  causes, 
are  more  frequently  attended  by  laceration  ; 
by  which  the  fracture  may  even  be  exposed ; 
and  the  dangers  of  suppuration  and  necrosis 
become  superadded. 

The  symptoms  that  characterise  the  acci- 
dent are,  acute  pain  at  the  moment  it  takes 
place  ; sudden  immobility  of  the  limb  on  the 
part  of  the  patient,  with  preternatural  motion 
of  the  lower  portion  of  the  femur  when  other- 
wise acted  on.  We  may  readily  detect  short- 
ening and  thickening  of  the  thigh,  and  mal- 
position of  the  knee  and  leg. 

Crepitus  is  usually  well  marked,  but  some- 
times not  until  extension  or  co-aptation  has 
been  effected.  The  bone  is  most  accessible  to 
the  fingers  along  its  sides ; but  the  usual  de- 
formity of  the  upper  fragment  gliding  before 
the  lower  is  to  be  sought  for  by  grasping  the 
part  with  the  thumb  anteriorly  and  the  fingers 
behind.  No  writers  appear  to  have  mentioned 
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this  point.  Some  particular,  and  doubtful  signs 
with  reference  to  fractures  of  particular  parts 
of  the  femur,  will  be  hereafter  adverted  to. 

The  deformity  which  is  attendant  upon 
almost  all  fractures  of  the  femur,  from  its  fre- 
quent tendency  to  return  after  coaptation,  or 
the  difficulties  in  treating  it,  requires  a very 
distinct  knowledge  of  its  causes.  The  broken 
limb  is  nearly  always  considerably  shorter  than 
its  perfect  fellow,  which  denotes  that  the  frac- 
tured ends  ride,  or  that  the  lower  portion  is 
drawn  under  the  upper.  In  this,  the  longest 
bone  of  the  body,  it  is  most  evident,  that  the 
natural  resistance  being  lost,  the  muscles  will 
draw  the  lighter  and  less  fixed  part  of  the 
limb  towards  the  unyielding  portion  ; that  is, 
the  knee  will  be  retracted  towards  the  pelvis. 
The  weight  of  the  foot  will  induce  some  ro- 
tation, generally  eversion.  The  flexors  of  the 
hip-joint  make  the  upper  fragment  point  for- 
wards : the  great  glutei  sometimes  give  it  an 
inclination  outwards  ; and  the  adductor  magnus 
is  inclined  to  act  on  the  lower  end  of  the  in- 
ferior fragment,  while,  perhaps,  the  gluteus 
maximus  acts  on  its  upper  part.  These  effects 
are  named  in  the  order  of  the  frequency  with 
which  they  are  found  to  have  been  produced 
in  old  united  fractures ; but  no  doubt  other 
muscles  are  concerned  in  causing  them. 

In  connexion  with  this  part  of  my  subject, 
I would  beg  the  reader’s  attention  to  Mr. 
Aston  Key’s  letter,  which  will  be  found  at  the 
conclusion  of  Fractures  of  the  Femur. 

Sir  Charles  Bell  says,  in  his  Institutes,  “ I 
put  twelve  specimens  of  fractured  thigh-bone 
into  a case,  all  of  them  exhibiting  the  upper 
portion  of  the  bone  projecting  forwards  be- 
yond the  lower  portion.”  This  deformity  is, 
no  doubt,  the  most  general  in  all  fractures  of 
the  femur,  between  the  condyles  and  tro- 
chanters ; and  if  the  appearance  of  the  speci- 
mens in  museums  is  to  speak,  as  well  as  the 
partiality  of  surgeons  whilst  limbs  are  encased 
in  living  flesh,  the  correct  treatment  of  such 
cases  is  still  very  much  in  the  province  of  in- 
quiry, and  very  little  determined  by  demon- 
strative evidence. 

Alteration  in  the  plane  of  the  bedding  is 
also  a source  of  displacement  in  addition  to 
the  influence  of  muscles.  In  the  horizontal 
posture  of  the  frame  the  buttocks  support  the 
greatest  pressure,  and  soon  effect  a depression 
in  the  bed,  into  which,  as  on  an  inclined  plane, 
the  upper  part  of  the  trunk  glides,  and  bear- 
ing further  on  the  pelvis,  urges  the  fractured 
extremity  of  bone  connected  with  it  down- 
wards over  its  inferior  corresponding  portion. 
The  weight  of  the  foot  tends  to  rotate  the 
knee  outwards.  The  consequent  irritation 
of  muscles,  by  the  fractured  surfaces  thus 
put  in  motion,  tends  to  increase  the  displace- 
ment. 

There  is  less  liability  to  longitudinal  dis- 
placement in  transverse  fractures,  in  conse- 
quence of  there  being,  sometimes,  effective 
surfaces  of  resistance  to  the  muscles  acting  on 
the  lower  portion  ; as  when  the  upper  portion 
is  carried  forward  by  the  pelvis  and  is  met  by  a 


broad  surface  of  resistance  on  the  lower  por- 
tion. 

Finally,  the  kind  of  deformity  is  partly  de- 
pendent upon  the  nature  of  the  blow  producing 
the  accident ; and  perhaps  little  less,  on  the 
misapplied  assistance  of  those  who  carry  the 
sufferer  to  his  bed.  An  angular  direction  may 
thus  be  given  to  the  fracture,  and  the  lower 
portion  of  the  limb  may  be  made  to  rotate 
further  outwards  or  inwards  on  its  own  axis. 

Treatment. — The  reader  must  revert  to  the 
general  observations  on  the  treatment  of  frac- 
tures for  some  particular  remarks  relative  to 
the  management  of  broken  thighs. 

Amongst  approved  surgeons,  the  treatment 
of  fractured  thighs,  in  regard  to  position,  differs 
very  considerably  ; three  distinct  methods  be- 
ing in  practice:  viz.  1.  The  straight  or  ex- 
tended position,  which  was  recommended  by 
Hippocrates,  and  is  still  preferred  by  many ; 
2.  the  practice  of  laying  the  limb  upon  its 
side  with  the  knee  flexed,  introduced  by  Mr. 
Pott ; and  3.  the  position,  of  the  patient  upon 
his  back,  with  the  thigh  and  leg  supported  on 
two  oblique  planes,  which  meet  under  the 
flexure  of  the  knee,  now  also  much  approved. 

These  differences  in  practice  arise  from 
various  opinions  respecting  the  effects  of 
position.  It  is  urged  on  the  one  hand,  that 
displacement  is  less  likely  to  occur  in  a flexed 
position  with  muscles  relaxed,  than  when 
the  limb  is  extended  ; and  the  comparative 
ease  with  which  the  coaptation  of  a frac- 
tured humerus  is  maintained  when  the  elbow 
is  flexed,  is  adduced  as  an  example  of  the  jus- 
tice of  this  preference  ’.  On  the  other  hand, 
it  is  objected  that  this  method  presupposes 
the  relaxation  of  muscles  attendant  upon 
flexed  positions  to  be  more  general  than  really 
happens  ; that  the  relaxation  of  some  is  the 
extension  of  others,  as  in  the  case  above- 
mentioned,  where  the  biceps  and  other  mus- 
cles are  relaxed,  but  the  triceps  and  anconeus 
are  in  a state  of  tension.  A doubt  is  also 
preferred  as  to  whether  relaxation  of  muscle 
is  the  best  means  to  prevent  spasms  occasion- 
ing displacement. 

It  seems  demonstrable  that  powerful  exten- 
sion can  be  most  directly  exerted  and  main- 
tained in  the  extended  posture  of  the  leg. 
Next  it  is  evident  that  as  the  fracture  is 
nearer  to  the  condyles,  the  less  is  it  difficult 
to  depress  the  shaft,  to  obviate  its  riding  for- 
wards ; and  vice  versa.  It  is  plain  enough  that 
with  a division  below  and  near  the  trochanter 
minor,  and  the  thrusting  forwards  of  the  upper 
portion  of  the  femur,  there  are  no  means  of 
depressing  that  part  while  the  limb  is  extend- 
ed on  the  bed  ; although  it  is  practicable  by  a 
different  position  to  make  the  lower  fragment, 

1 This  is  very  just  so  far  as  it  goes.  The  biceps  and 
brachialis  being  half  relaxed  instead  of  stretched  to  the 
utmost,  brings  the  arm  nearest  to  the  condition  of  com- 
plete rest ; but  this  is  not  to  be  heedlessly  compared 
with  what  is  really  an  opposite  case.  Considerable 
flexion  of  the  knee  brings  the  great  quadriceps  into  a 
state  of  tension,  without  any  very  material  effect  in 
the  way  of  relaxing  the  long  flexors  of  the  knee. 
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at  least,  approach  to  a natural  relation  with  the 
upper.  The  consideration  of  these  and  other 
circumstances  leads  us  to  infer  that  neither  the 
straight,  nor  the  flexed  position  in  treatment 
is  equally  suited  to  all  kinds  of  cases,  although, 
with  attention,  either  may  be  tolerably  avail- 
able for  the  generality  of  them. 

It  will,  I think,  appear  in  the  sequel  that 
the  three  methods  above-mentioned,  with 
various  modifications,  are  all  deserving  of  es- 
timation. The  position  of  Hippocrates  is  often 
efficient ; that,  of  Pott  may  be  occasionally 
necessary  ; and  the  more  modern  double- 
inclined  plane  is,  at  least,  a frequent  and  ne- 
cessary resource.  If  there  be,  as  doubtless 
there  are,  cases  in  which  the  first  and  last  of 
these  plans  are  equally  available,  the  practi- 
tioner will  speedily  appreciate  the  great  com- 
fort of  a change  of  apparatus  during  the  ne- 
cessarily protracted  treatment 

Very  simple  trials  may  at  times  suffice  to 
determine  on  the  preferable  plan  in  a given 
case.  At  other  times  it  will  be  far  otherwise  ; 
and  let  me  observe,  that  should  the  reader  be 
tempted  to  turn  away  from  what  may  seem 
only  the  discussion  of  a doubtful  matter,  he 
should  remember  that  such  a consideration 
as  the  present,  is  a paramount  object  of 
importance,  since  it  affects  especially  the 
treatment  of  the  difficult  cases.  When  the 
patient  is  placed  in  bed,  and  the  shortening 
or  deformity  is  found  to  be  inconsiderable, 
the  duty  of  a moderately-prudent  surgeon 
is  easy,  and  his  reputation  generally  safe, 
whatever  method  he  may  choose.  Yet  the 
case  may  prove  widely  different ; and  I con- 
ceive that  he  whose  prejudices  are  very  strong 
in  favour  of  any  one  system  (as,  for  instance, 
that  of  the  straight  position)  will  be  occa- 
sionally in  danger  of  doing  serious  mischief. 

It  is  remarkable  that  in  latter  times  we 
have  seen  an  eminent  practical  surgeon  of 
France  maintaining  the  principle  of  Pott, 
while  a distinguished  literary  English  surgeon 
becomes  a convert  to  the  views  of  Desault. 
Dupuytren  advocated  the  double-inclined 
plane  ; Mr.  S Cooper  prefers  the  straight 
position,  but  confesses  that  he  is  sometimes 
obliged  to  have  recourse  to  flexion  in  order 
to  remedy  the  rising  of  the  superior  fragment. 

I would  suppose,  that  long  before  the  time 
of  Pott,  intelligent  men  must  have  met  with 
the  upper  third  of  a broken  femur  pointing 
forwards,  and  have  been  too  much  concerned 
to  set  the  limb  straight,  not  to  have  discovered 
that  all  means,  which  did  not  advance  the 
knee,  were  inefficient  to  produce  satisfactory 
coaptation. 

When  we  consider  the  leg  attentively  with 
reference  to  its  myology,  we  find  that  the 
knee-joint  has  but  feeble  or  indirect  flexor 

1 It  is  especially  with  reference  to  long  confine- 
ments with  fractures  of  the  leg,  that  every  judiciously 
practicable  change  should  be  adopted.  Those  only 
know  rightly  who  have  experienced  the  effect,  how 
great  a satisfaction  may  be  thus  afforded ; even  a 
change  of  room,  or  only  of  the  position  of  the  patient’s 
bed,  is  a material  source  of  happiness. 


muscles  ; for  it  is  not  until  the  straight  po- 
sition of  the  knee  yields  to  one  of  flexion,  that 
the  flexor  muscles  (except  the  semi-membra- 
nosus)  can  be  said  to  be  materially  available. 
The  long  femoral  muscles,  whose  office  is  (after 
stiffening  the  knee  which  has  been  extended 
in  progression)  chiefly  to  carry  or  press  back 
the  limb,  and  then  barely  to  lift  the  leg,  are 
little  to  be  contrasted  with  the  short  massive 
and  specific  extensors  of  the  knee. 

In  considering  the  muscles  to  be  relaxed 
for  the  treatment  of  any  particular  case,  it  is 
quite  necessary  to  bear  in  mind  the  structure 
of  each  individual  muscle  concerned.  A long 
muscle,  formed  only  of  fibres  longitudinally 
arranged,  has  a very  insignificant  degree  of 
influence,  compared  with  a muscle  of  equal 
weight  and  half  the  length,  but  having  a pen- 
niform  arrangement.  This  subject  will  be 
again  adverted  to,  but  it  will  be  dwelt  upon 
more  particularly  in  the  article  Luxations. 

This  reflection  seems  to  me  to  involve  a 
pretty  general  principle,  with  respect  to  the 
treatment  of  all  cases  in  which  the  influence 
of  muscles  is  concerned.  The  omission  of 
this  consideration  is  a material  oversight,  and 
there  are  cases  in  which  the  want  of  it  is  fatal 
to  right  practice.  It  must  suffice  here  to 
state,  what  needs  no  proof,  that  a long 
straight  muscle  must  be  well  extended  before 
it  can  act  powerfully  ; w'hile  the  penniforir 
arrangement  of  a muscle  implies  a power,  that, 
without  a certain  degree  of  relaxation,  is  al- 
most invincible. 

Slight  flexion  of  the  knee  and  hip  is  the 
condition  of  natural  repose  (not  so  extension), 
and  does  not  materially  affect  the  vasti  and 
crureus  ; and  omitting  the  effects  of  perma- 
nent or  forcible  extension,  which  are  occa- 
sionally doubtful,  negative,  or  worse,  we  see 
that  the  bent  position  is  most  favourable  to 
quiescence.  For  this  reason,  and  because  the 
posterior  muscles  are  so  long  as  to  be  little  af- 
fected by  any  position  of  the  knee,  though  all 
flexion  of  the  hip-joint  is  rather  calculated  to 
stretch  them,  we  must  conclude  that  bending 
the  knee  on  the  double-inclined  'plane  does  not 
materially  decrease  the  tension  of  the  poste- 
rior muscles. 

It  is  not  easy  to  obtain  a right  estimation 
of  the  effects  of  forcible  extension.  The  powrer 
of  the  muscles  excited  by  opposition,  the  in- 
security of  the  points  called  “ fixed,”  the  in- 
supportable pain  caused  by  all  considerable 
steady  pressure  on  the  skin,  are  facts  which 
are  to  be  set  against  the  less  palpable  and 
uncertain  results  of  an  examination  of  deep- 
seated  parts,  by  w'hich  any  surgeon  may  be 
misled  in  supposing  that  he  has  produced 
perfect  re-adjustment.  If  the  diagnosis  of  the 
seat  and  direction  of  the  fracture  were  pre- 
cise, and  the  state  of  parts  after  different  prac- 
tices were  impartially  and  accurately  stated, 
we  should  have  better  grounds  for  judgment  ; 
but  at  present,  both  the  discrepancies  which 
occur  in  the  various  views  on  the  subject,  and 
the  w'ant  of  experience,  compel  us  to  rely  much 
upon  reason  in  selecting  a method  from  the 
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two  respectively  sanctioned  by  so  many  cre- 
ditable names.  There  is  a difference,  too, 
between  the  writer  and  the  practitioner  which 
is  rarely  well  adjusted  ; for  both  the  weak- 
nesses of  the  learner  and  the  teacher  are  in- 
cessantly tempting  the  latter  to  be  more  pre- 
cise and  positive,  and  unmindful  of  exceptions, 
than  truth  demands. 

Mr.  Pott  recommended  the  whole  frac- 
tured limb  to  be  rested  on  its  outside,  on  the 
trochanter,  and  the  body  of  the  patient  to  be 
inclined  to  the  same  side  ; the  hip-joint  to  be 
somewhat  flexed  ; the  knee  to  be  placed  be- 
twixt flexion  and  extension  ; and  the  leg  and 
foot  on  rather  a higher  level  than  the  thigh. 
Many-tailed  bandages  were  applied  to  the 
thigh  and  leg.  Two  short,  broad,  and  hol- 
lowed splints,  extending  from  above  the  tro- 
chanter, and  from  the  groin  to  just  below  the 
knee,  were  the  only  solid  support  used  by 
him,  and  the  limb  below  the  knee  was  sup- 
ported upon  pillows.  This  plan  deserves  to  be 
remembered,  as  available  under  particular  cir- 
cumstances. It  is  sometimes  adopted  with 
four  thigh-splints ; it  admits  of  various  degrees 
of  flexion,  and  a splint  may  be  adapted  along 
the  whole  of  the  outside  of  the  limb,  as  well 
as  other  applications  if  requisite. 

In  treating  fractured  thighs  according  to 
these  directions,  the  mischiefs  of  a common 
yielding  bed  or  slack  sacking  are  particularly 
to  be  guarded  against ; for  the  middle  of  the 
bed,  sinking  from  its  greater  weakness  in  the 
long  diameter,  will  of  course  lower  the  body 
and  the  head  of  the  broken  femur  with  it ; 
whilst  the  lower  extremity  of  the  femur  with 
the  leg  and  foot,  is  left  considerably  above, 
apparently  from  its  too  free  mobility,  or  want 
of  the  support  of  a continuous  splint  beneath 
it. 

The  tendency  also  of  the  weight  of  the 
body  rather  to  one  side  of  the  bed  than  the 
other ; the  unresisted  gravity  of  the  leg,  and 
the  power  of  many  muscles  over  the  limb  in 
this  position,  notwithstanding  that  the  chief 
flexor  muscles  are  relaxed,  seem  calculated  to 
displace  the  upper  part  of  the  femur,  and  pro- 
duce permanent  distortion  of  the  foot  out- 
ward. When,  however,  this  method  of  placing 
the  limb  becomes  desirable,  these  difficulties, 
being  anticipated,  may  be  in  great  part  ob- 
viated by  care. 

Among  the  objections  urged  against  the 
principle  of  Pott,  is  the  disadvantage  attend- 
ing the  application  of  extension  and  counter- 
extension in  the  bent  position,  as  the  force 
must  be  applied  near  to  the  broken  bone 
itself,  instead  of  to  the  leg  or  foot  at  a dis- 
tance from  it.  Other  objections  are,  that  the 
fractured  and  sound  limbs  cannot  be  so  accu- 
rately compared ; that  the  continued  pressure 
upon  the  trochanter  becomes  painful,  and  may 
lead  to  sloughing  ; that  the  patient  soon  turns 
round  on  his  back,  dragging  the  upper  fragment 
along  with  his  body  ; and  also  that  every  time 
he  has  a motion  in  this  position,  the  derange- 
ment of  the  limb  is  likely  to  be  considerable. 

One  of  the  chief  advantages  of  the  straight 


position  for  the  treatment  of  fractures  of  the 
thigh,  is  justly  said  to  consist  in  the  facility 
with  which  it  admits  of  active  extension. 
With  respect  to  the  efforts  that  may  be  em- 
ployed with  this  view,  the  reader  should  be 
mindful  of  the  limitations  already  described  in 
the  general  account  of  fractures. 

With  regard  to  the  practicability  of  over- 
coming muscular  contraction  by  extension,  it 
is  probably  very  near  the  truth,  that  the  more 
violence  is  employed  the  less  advantage  is 
gained,  and  the  more  mischief  accrues.  All 
needful  extension  short  of  distress  may  be 
available  and  desirable  ; more  than  this  is 
mostly  impracticable,  and  even  the  least  de- 
grees beyond  it  are,  I think,  more  boasted  of, 
as  to  their  effects,  than  real  or  efficient. 

The  natural  power  of  those  muscles  which 
tend  towards  displacement,  generally  baffles 
the  resistance  which  artificial  combinations 
of  apparatus  are  at  first  able  to  oppose  to 
them  ; but  the  wearying  operation  of  a gentle 
continued  extension,  and  of  muscular  com- 
pression by  means  of  the  circular  bandage, 
may  yet  prove  more  or  less  completely  effi- 
cient. That  the  power  of  the  muscles  may 
be  so  diminished,  might  appear  from  ihe 
known  effect  of  continued  extension  in  the 
reduction  of  certain  cases  of  dislocation. 
In  fracture,  however,  the  contraction  to  be 
overcome  is  expected  to  yield  permanently  ; 
but  surgeons  are  very  well  aware  that  in  prac- 
tice, cases  every  now  and  then  occur,  in  which 
the  muscles  are  perfectly  invincible  ; and  they 
find  themselves  compelled  to  remain  content 
with  a very  indifferent  coaptation  of  fragments, 
or  even  without  any  reduction  of  the  parts 
whatever. 

Some  degree  of  extension  is  beneficial,  if  it 
only  produce  reduction  to  the  point  at  which 
muscular  contraction  is  firm ; and  beyond  this 
it  is  to  be  feared  that  the  more  extension  is 
needed,  the  more  it  may  prove  unavailing. 
No  one  need  object  to  employ  all  the  force 
he  can  without  distressing  the  patient ; but 
when  the  mechanical  surgeon  presents  his 
patient  to  illustrate  the  happy  effects  of  ex- 
tension, a few  days  after  a fracture  has  been 
put  up,  and  the  patient  (a  muscular  young 
man  perhaps),  declares  he  is  quite  free  from 
painful  pressure,  it  remains  to  be  inquired, 
whether  the  muscles  have  given  way,  or  the 
apparatus.  It  is  to  be  hoped  the  machine  is 
sometimes  more  tender  than  its  contriver. 

The  effect  of  regular  muscular  compression 
by  a bandage,  is  said  to  be  exemplified  in  the 
usual  treatment  of  fractured  patella  and  ole- 
cranon ; but  we  must  not  forget  that  posture 
does  still  more  in  both  of  these  cases.  It 
might  even  be  said,  that  in  these  cases  the 
muscles  still  make  success  difficult. 

Next  to  its  affording  efficient  means  of 
reduction,  we  said  that  the  straight  position 
of  the  leg  presents  the  simplest  and  readiest, 
though  not  the  only  means  of  keeping  up  ex- 
tensiou,  and  a decided  stability  of  the  whole 
limb. 

Desault  did  not  find  permanent  extension 
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requisite  in  cases  of  transverse  fracture  of  the 
femur  ; but  he  insisted  on  the  necessity  of  it 
when  the  bone  was  broken  obliquely  ; that  is, 
doubtless,  whenever  the  shortening  continued, 
considerable,  a circumstance  much  more  dis- 
tinguishable and  instructive  than  the  state  of 
the  broken  ends.  In  such  an  instance,  with 
a large  unwieldy  limb,  and  perhaps  a no  very 
docile  patient,  we  see,  that  with  straight  firm 
splints  extending  the  whole  length  of  the  limb, 
the  coaptation  of  the  fracture  may  be  more 
readily  attained  and  secured  : for  the  knee, 
leg,  ankle,  and  foot,  are  thereby  kept  steadier 
and  freer  from  disturbance  under  any  neces- 
sary movements,  or  even  removals,  of  the 
patient. 

It  was  the  main,  avowed  object  of  Desault’s 
practice,  that  the  foot,  leg,  thigh,  and  pelvis 
should  have  such  a connexion  together,  that 
they  might  move  together  as  a whole,  how- 
ever the  apparatus  or  the  body  might  be  acted 
on.  The  principal  part  of  his  apparatus  was 
a long  splint,  extending  from  the  crista  of  the 
ilium  to  six  or  eight  inches  below  the  foot ; 
it  was  nearly  three  inches  broad,  with  an  open- 
ing at  each  extremity,  shaped  as  a mortise, 
and  a semicircular  niche  at  each  end.  Having 
first  applied  Scultetus’s  bandage,  two  strong 


linen  rollers,  each  above  a yard  long,  confined 
the  splint  to  the  outside  of  the  leg.  One 
roller  was  passed  round  the  upper  part  of  the 
thigh,  through  the  mortise,  and  knotted  on 
the  niche  ; pads  were  placed  under  the  middle 
of  the  band,  and  on  the  tuberosity  of  the 
ischium  as  the  chief  point  of  resistance.  The 
lower  part  of  the  leg  being  then  covered  with 
pads,  the  other  roller  was  applied  around  it, 
crossed  on  the  instep  and  on  the  sole  of  the 
foot ; and  one  end  being  first  passed  through 
the  mortise,  it  was  knotted  on  the  niche  so 
forcibly,  that  pushing  the  splint  upward,  and 
acting  on  the  pelvis  and  upper  portion  of  the 
femur,  extension  was  produced,  and  the  lower 
portion  was  permanently  re-adjusted.  A long 
internal  splint  extending  below  the  foot,  and 
an  anterior  one,  reaching  from  the  abdomen 
to  the  knee,  were  then  applied.  The  upper 
ends  of  the  anterior  and  outer  splints  were 
fixed  round  the  pelvis  by  a roller.  Another 
roller,  crossed  first  round  the  foot,  further  se- 
cured the  leg  from  moving.  A lotion  of  ace- 
tate of  lead  was  freely  employed. 

Boyer  practised  the  method  of  Desault, 
with  the  addition  of  a mechanical  facility  for 
regulating  the  extension.  (Fig.  321.) 


Fig.  321. 


Baron  Boyer's  Apparatus  for  Fracture  of  the  Neck  of 
the,  femur. 

“ Composition. — A splint  of  particular  construction 
for  extending  the  limb ; — a foot-support ; — a kind  of 
padded  belt , which  is  buckled  round  the  upper  part 
of  the  thigh  ; — two  common  flat  splints  of  the  length 
of  the  limb , one  for  the  anterior , and  the  other  for  the 
internal  part  of  the  thigh  ; — and  some  cushions,  tapes, 
and  wadding. 

“ The  splint  is  about  four  feet  long  and  three  fingers' 
breadth  wide.  Along  half  the  length  of  this  splint 
runs  a groove,  about  halfan-inch  broad,  the  extre- 
mity of  which  is  covered  with  iron  ; to  this  groove  a 
screw  is  adapted,  which  occupies  its  whole  length,  one 
end  of  it  being  supported  against  the  plate  of  iron 
covering  the  extremity  of  the  groove , and  the  other 
made  to  fit  a key  by  means  of  which  it  is  to  be  turned. 
On  -the  inside  of  this  splint  a contrivance  for  holding 
up  the  foot-support  is  fastened  to  the  screw.  The 
upper  part  of  the  splint  is  received  into  a sort  of 
pouch  or  bay  adapted  to  the  external  side  of  the  thigh- 
belt.  The  sole  or  foot- support,  which  has  two  branches 
at  its  inferior  part,  is  made  of  iron,  and  covered  wi 
soft  leather.  It  is  connected  by  means  of  a mechani- 


cal contrivance,  as  just  mentioned,  with  the  screw.  To 
that  part  of  the  sole  which  is  near  the  heel,  is  attached 
a broad  piece  of  soft  leather,  which  being  split  on  each 
side  into  two  straps,  serves  for  fixing  the  sole  to  the 
foot. 

“ The  thigh-belt,  A,  is  of  strong  leather,  covered  with 
the  same  material  of  a softer  quality,  and  well  stuffed 
with  wool:  near  the  place  where  its  two  ends  are 
buckled  together  on  the  limb,  a little  leather  pocket 
is  sewed  for  receiving  the  upper  end  of  the  external 
splint. 

“ Application. — The  patient  being  properly  disposed 
upon  the  bed,  a piece  of  linen  of  the  length  of  the 
limb,  and  about  three-quarters  of  a yard  broad, 
called  porte-attelle,  or  splint-wrapper , is  passed  under 
the  limb,  lying  upon  the  five  ordinary  tapes,  mm  m 
m m.  In  the  next  place,  the  thigh-belt  is  applied,  the 
surgeon  having  previously  surrounded  the  upper  part 
of  the  limb  obliquely  with  a cushion  of  wadding,  four 
fingers'  breadth  wide,  and  the  length  of  the  thigh-belt, 
in  order  to  moderate  the  pressure  of  the  latter,  and 
render  it  more  supportable,  a a,  b,  c,  d.  The  hollows 
of  the  sole  of  the  foot  and  lower  part  of  the  leg  are 
filled  up  with  wadding  or  tow,  and  the.  foot-support , 
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e,  is  fastened  to  the  former  by  means  of  the  soft 
leather  straps  attached  to  its  under  surface , which 
pass  round  the  lower  part  of  the  leg ; s ould,  huiv- 
ever,  these  straps  appear  insufficient  to  fix  the  iron 
sole  to  the  foot  firmly , an  extra  hand , f may  be  ap- 
plied in  the  same  manner , of  calico  or  linen. 

“ That  done , the  surgeon  proceeds  to  the  reduction  of 
the  fracture,  and  afterwards  adapts  the  upper  extre- 
mity of  the  splint  to  the  pouch  of  the  thigh-belt , g,  h,  i ; 
the  foot-support  being  connected  with  the  splint , the 
cushions , and  the  anterior , k , and  internal  splints 
are  to  be  applied , and  the  whole  fixed  by  means 
of  tlie  tapes , as  in  the  ordinary  bandages  for  frac- 
tures of  the  thigh.  Lastly , by  turning  the  winch , n, 
the  iron  sole  is  "lowered , drawing  the  foot , to  which  it 
is  attached , along  with  it ; the  superior  extremity  of 
the  splint  is  thus  pushed  upward,  and  the  member 
elongated  to  the  necessary  extent 

With  a settled  opinion  in  favour  of  gentle 
force  only,  an  instrument  of  this  kind  may  be 
occasionally  very  serviceable  ; it  is  not  incom- 
patible with  some  slight  flexion  of  the  knee  ; 
and  by  raising  the  lower  end  of  the  apparatus 
with  the  leg,  some  flexion  of  the  hip  may  be 
obtained. 

The  advocates  for  the  straight  position  fur- 
ther contend,  that  the  relaxation  of  muscle,  as 
by  semiflexion,  is  not  the  best  means  of  pre- 
venting the  spasm  occurring  in  fractures : 
when  cramps  occur  in  the  calf,  as  in  bed,  for 
instance,  the  person  seeking  relief,  certainly 
endeavours  to  stretch  out  the  heel,  to  press 
the  toes  against  the  footboard,  to  get  out  of 
bed  and  stand  up,  or  he  adopts  some  such 
method,  having  a tendency  to  elongate  rather 
than  relax  the  muscular  fibres  : from  analogy, 
therefore,  we  might  infer,  that  an  extended 
rather  than  a flexed  state  of  muscles  would 
be  better  calculated  to  the  prevention  of 
spasm  in  fractures. 

These  arguments  are,  unfortunately,  too 
hasty.  The  straight  position  relaxes  the  ex- 
tensor, which  is  by  far  the  strongest  muscle  of 
the  limb,  and  does  not  fully  extend  the  long 
flexors  of  the  knee,  or  even  those  of  the  thigh ; 
and  yet  this  is  the  antispasmodic  position,  be- 
cause it  produces  tensions.  Again,  a person 
having  cramp  after  dancing,  at  first  stretches 
the  muscle  to  obviate  the  distress  ; but  he 
soon  finds  that  the  least  effort  of  the  muscle 
brings  back  the  cramp,  and  that  a studied  qui- 
escence is  the  means  of  preventing  a relapse. 
Observing1  the  facts  in  my  own  case  I have 
certainly  found  evidence  of  this.  The  spasm 
that  depends  on  inflammation,  is,  I suppose, 
not  to  be  obviated  by  pressure  or  extension, 
but  rather  by  rest,  depletion,  and  anodynes. 

The  pressure  of  a bandage,  besides  making 
a limb  steady,  is  said  to  diminish  the  tendency 
to  spasm  ; but  this  requires  limitation.  There 
are  states  of  inflammation  which  pressure 
only  provokes  ; and  although  with  feeble  nu- 
trient actions,  pressure  may  cause  atrophy 
and  feebleness  of  muscle,  it  is  not,  I think, 
certain  that  in  an  opposite  condition  of  body, 
even  where  there  is  no  evidence  of  inflam- 
matory action,  pressure  would  cause  quies- 
cence. Of  course  the  reader  perceives  that 

1 See  Dr.  Cutler’s  Practical  Guide  in  Dressing,  &c. 


compression  is  equally  available  in  all  postures 
of  the  limb  ; although  those  who  attach  most 
consequence  to  relaxing  the  muscles,  rely  least 
on  the  influence  of  bandage. 

Cases  of  fractured  extremities  have  been 
published,  to  show  the  advantages  of  the 
straight  position,  aided  by  active  extension 
when  necessary,  over  the  flexed  or  relaxed 
position  : the  method  is  presumed  by  some, 
to  be  more  in  accordance  with  the  physiology 
of  muscular  action,  and  is  said  to  be  effectual 
towards  the  prevention  of  spasm,  and  the 
inflammation  and  fever  connected  with  it.  It 
would  appear  also,  from  some  accounts,  that 
these  unpleasant  symptoms,  having  previously 
taken  place  under  other  treatment,  have  after- 
wards yielded  on  the  adoption  of  this  line  of 
practice  ; the  limb  has  been  found  more  steady, 
the  bed  less  irksome  to  the  patient,  and  the 
change  of  position  has  diminished  the  liability 
to  sloughing.  All  these  views,  however,  may 
be  fallacious  ; a change  of  posture  is  often  a 
good  thing  in  itself;  and  a fresh  and  careful 
attempt  to  re-adjust  an  ill-set  limb  cannot  be 
less  so. 

It  has  been  recommended  to  allow  the  pa- 
tient to  assume  the  sitting  posture  occasion- 
ally in  the  course  of  the  treatment,  and  there 
are  cases  in  which  this  alleviation  should  not 
be  withheld.  The  straight  portion  of  the 
limb  admits  of  this  change  most  readily  ; but 
no  general  plan  of  treatment  necessarily  for- 
bids that  intervals  of  repose  of  this  kind 
should  be  indulged  in. 

Dr.  Houston,  who  sides  with  Desault  as  an 
advocate  for  the  extended  posture,  makes 
some  modifications  in  his  apparatus.  He  first 
uses  a tailed  bandage,  the  tails  of  which  may 
be  two  inches  and  a half  broad,  and  about  two 
feet  long,  lightly  and  neatly  applied  round  the 
limb  to  steady  and  support  the  muscles  ; very 
lightly  applied,  it  may  be  used  as  a vehicle  for 
lotions,  and  may  be  omitted  in  cases  of  com- 
pound fracture  for  the  more  ready  attention 
to  the  wound.  His  two  long  lateral  splints, 
made  of  deal,  are  from  two  and  a half  to  three 
and  a half  inches  broad,  according  as  the  thigh 
may  be  deep  or  otherwise,  but  equal  to  each 
other  in  breadth,  that  the  limb  may  not  turn 
to  the  narrow  side,  and  they  must  be  made 
sufficiently  stout,  that  they  may  not  bend. 
The  external  splint  is  to  be  made  of  sufficient 
length  to  lie  along  the  side  of  the  abdomen,  in 
order  that  the  point  of  resistance  may  be  the 
better  secured,  and  any  necessary  extension 
more  effectually  exerted  : the  hole  and  notch 
at  either  end  of  this  splint  are  to  be  as  recom- 
mended by  Desault.  Two  calico  or  linen  bags 
filled  with  bran,  and  about  one-third  broader 
than  the  splints,  are  preferred  for  pads  by  Dr. 
Houston.  In  like  manner  he  prefers  the 
band  for  counter-extension,  to  be  filled  with 
bran  as  a bag,  that  the  groin  may  not  be  ex- 
coriated ; and  to  secure  the  opposition  of  the 
splint  to  the  side,  he  recommends  the  ends  of 
the  band  to  be  made  long  enough  to  pass 
round  the  abdomen,  after  it  has  been  secured 
to  the  top  of  the  splint.  Dr.  H.  further  uses 
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a footboard  with  a hole  in  its  centre,  through 
which  to  draw  the  band  that  makes  extension 
on  the  lower  extremity  of  the  limb  : the  ob- 
ject of  this  hole  is  to  form  a pulley,  so  that 
the  band  may  operate  in  a perpendicular  di- 
rection, before  it  is  turned  and  secured  to  the 
lower  end  of  the  outer  splint ; the  extension 
should  be  equally  made  from  each  side  of  the 
limb,  and  the  band  applied  as  for  the  reduc- 
tion of  dislocations  ; it  may  be  made  of  a 
piece  of  calico,  several  times  doubled,  and 
forming  a band  about  an  inch  and  a half  wide  ; 
it  must  be  sufficiently  long  and  smooth  to  lie 
flatly.  A piece  of  leather  is  placed  between 
the  band  and  the  skin,  further  to  prevent  any 
injury  from  the  pressure. 

We  have  seen,  that  in  fractures  of  the 
femur,  just  below  the  trochanters,  the  upper 
fragment  is  drawn  forward  by  the  psoas  and 
iliacus  muscles  : now  this  projection,  which  is 
urged  as  an  objection  against  the  treatment 
by  the  straight  posture,  is  said  to  have  gra- 
dually subsided  in  a case  related  by  Dr.  Hous- 
ton, and  treated  by  him.  The  projection  was 
remarkable  during  the  first  days  after  the  ac- 


cident, but  subsided  with  gentle  pressure  on 
the  fore  part  of  the  thigh,  and  the  fracture 
finally  assumed  a perfect  coaptation.  In  the 
present  state  of  our  experience,  however,  this 
happy  event  is  not  to  be  generally  anticipated  ; 
and  cases  will  be  met  with,  in  which  the  up- 
per fragment  is  so  short  and  so  directly  thrust 
forwards,  that  its  point  alone  can  be  pressed 
on. 

Dupuytren’s  1 method  of  flexing  the  leg,  in 
cases  of  fracture  of  the  upper  part  of  the 
femur,  was  very  simple.  A sufficient  number 
of  pillow's  adjusted  beneath  the  leg,  and  a 
broad  bandage  to  secure  the  foot  to  the 
bed,  comprised  the  whole  apparatus.  Sir  A. 
Cooper  employed  a similar  plan  for  instances 
of  fracture  within  the  cotyloid  capsule. 

The  double  inclined  plane,  of  w hich  very 
numerous  modifications  are  to  be  met  with 
among  its  advocates,  may  be  regarded,  I think, 
on  the  whole,  as  the  favourite  apparatus  with 
British  surgeons.  The  following  has  had  too 
many  concerned  in  its  construction  for  us  to 
be  able  to  ascribe  it  to  a single  inventor. 


Fig.  322. 


Fig.  322  represents  a double  in- 
clined plane , which  is  chiefly  em- 
ployed for  fractures  affecting  the 
inferior  half  of  the  thigh.  A 
thigh  piece , a , the  lower  end  of 
tvhich  is  capa/jle  of  graduated 
elongation , is  united  by  means  of 
a hinge  (regulated  by  a male 
and  female  screw , c,)  to  a leg- 
piece,  l;  and  a foot-piece  with  a 
shoe  and  straps  is  attached  by  an 
iron  pin , and  capable  of  being 
adapted  for  a longer  or  shorter 
limb. 


Fig.  323. 

Fig.  323  may  explain  a common 
method  of  arranging  the  under 
part  of  the  preceding  figure.  The 
thigh-piece , g,  has  a rack,  f ( in 
lieu  of  a male  and female  screw , ) 
with  a steel-bar  reaching  to  the 
middle  of  Hie  leg-piece,  and  a 
series  of  buttons  along  the  middle 
of  the  thigh-piece  by  ivhich  the 
flexion  at  the  knee  is  regulated. 
At  the  upper  end  of  the  thigh- 
piece,  h,  is  a sliding  metal  plate, 
with  rounded  and  everted  edges, 
and  two  screws  sliding  in  grooves 
or  fissures,  i,  by  which  the  length 
of  the  thigh-splint  may  be  suited 
to  different  limits  as  occasions 
require.  Studs,  l l,  are  distri- 
buted about  the  leg  and  thigh- 
pieces,  and  serve  to  make  the 
straps  or  bandage  more  secure. 
A pelvis-strap,  A fig.,  single  or 
doMe,  is  required  to  fix  the 
splint  to  the  body  and  short 
thigh-splints  to  produce  compres- 
sion before  and  laterally. 


sition,  by  a frame,  which  consists  of  two 
boards,  ten  or  eleven  inches  wide,  the  one 
supporting  the  thigh,  from  the  ischium  to 
the  ham,  and  the  other  reaching  from  the 
ham  to  the  heel ; and  the  tw'o  are  united  at 
an  angle  under  the  knee-joint : two  inclined 
planes  are  thus  formed,  and  the  whole  is  based 
upon  a long  horizontal  board  that  rests  upon 
the  bed.  Over  these  sloping  surfaces,  to 
which  cushions  are  adapted,  the  limb  is  to  be 
placed.  An  outer  and  an  inner  splint  are  to 
be  applied  along  the  thigh,  after  the  displace- 
ment has  been  reduced  ; and  the  edges  of  the 
inclined  planes,  along  which  holes  have  been 
previously  prepared,  are  then  furnished  with 
pegs  that  inclose  the  whole.  Without  a foot- 
board and  roller,  however,  the  leg  and  foot 
cannot  be  sufficiently  fixed  ; and  then  this  appa- 
ratus is  less  complete  than  the  oblique  planes  of 
Amesbury  and  MTntyre,  which  admit  of  being 
inclined  to  any  angle.  A pelvis  and  thigh 
straps  add  much  to  their  efficiency,  and  in 
fractures  near  the  trochanters,  deformity  must 
almost  necessarily  ensue,  if  something  equiva- 
lent to  the  pelvis  strap  be  not  employed. 

The  double  inclined  plane,  as  usually  con- 


A more  simple  form  of  the  double  inclined 
plane  than  is  generally  used,  is  preferred  by 
some  surgeons.  The  patient  lies  upon  his 
back,  with  the  limb  supported  in  a flexed  po- 


1 As  a surgical  writer,  not  only  on  fractures,  but 
on  all  practical  subjects,  perhaps  it  is  not  easy  to  find 
a name  of  modern  days  to  set  before  that  of  Dupuy- 
tren.  • 
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structed,  chiefly  for  the  sake  of  flexing  the 
limb,  often  appears  to  be  wanting  in  a steady 
support  to  the  fracture ; its  capabilities  of 
effecting  extension  also  are  extremely  limited. 
It  is  objected  that  sloughing  often  follows  the 
pressure  to  which  a portion  of  the  buttock  is 
exposed  by  the  weight  of  the  body  falling 
upon  so  limited  an  extent  of  surface,  and  that 
the  patient  is,  at  the  same  time,  less  able  to 
vary  his  bearing  on  the  bed,  from  the  compara- 
tively unmanageable  nature  of  the  apparatus. 

It  is  further  objected  to  the  double  inclined 
plane,  that  whilst  the  lower  portion  of  the 
broken  bone,  and  the  leg  and  foot  connected 
with  it  are  quite  fixed  ; the  upper  portion 
cannot  be  so  secured  against  the  movements 
of  the  body,  but  that  the  fractured  surfaces 
will  ride  apart  or  grind  against  each  other ; 
and  in  fractures  near  the  trochanters  it  be- 
comes more  especially  difficult  to  confine 
them.  In  other  words,  the  pelvis  and  thigh 
strap  are  not  considered  as  efficient  with 
the  leg  bent,  as  with  the  long  splints  and  pads, 
which,  applied  in  the  extended  posture,  may 
reach  to  the  arm-pit  on  the  one  side  and  the 
perineum  on  the  other. 


Fig.  324  illustrates  the  commonest  form  of  fracture  of 
the  cervix  femoris.  The  plane  of  separation  is  some- 
what oblique , very  near  the  head,  and  yet  periosteal 
bands  maintain  some  connexion  between  the  shaft  and 
head.  The  reparation  in  such  cases  is  more  to  be 
considered  as  a feeble  process  of  wasting. 


Further  consideration  of  the  advantages 
and  difficulties  of  particular  apparatus  may 
now  be  referred  to  the  occasion  which  the 
study  of  each  particular  kind  of  fracture  will 
lead  us  to. 

Whether,  for  any  particular  kind  of  case,  a 
certain  uniform  effect  may  be  obtained,  by  the 
adoption  of  anyone  posture  or  method  of  treat- 
ment, remains  to  be  settled  by  experience ; and 
I do  not  doubt  that  it  soon  will  be,  both  with 
reference  to  the  restoration  of  a good  limb,  and 
the  diminution  of  suffering  on  the  part  of  the 
patient.  The  only  solid  foundation  for  this 
experience  lies  in  a precise  discrimination  of 
cases,  and  an  accurate  appreciation  of  every 
rational  point  which  may  modify  them  at  the 
onset  and  in  their  course. 

With  regard  to  the  period  at  which  the 
thigh  should  be  reduced,  after  it  has  been 
broken,  there  may  be  some  question.  To 
place  the  limb  in  as  easy,  or  as  nearly  natural 
a position  as  may  be,  is  at  once  desirable. 
An  excited  condition  of  the  muscles  is  a just 
reason  for  delay ; and  the  interval  should  be 
employed  in  mild  attempts  to  subdue  it, 
or  even  in  active  depletion,  when  it  is  to  be 
feared  that  inflammatory  mis- 
chief is  about  to  be  set  up. 
After  active  depletion  or  pro- 
tracted wasting,  some  extension 
may  with  care  be  safely  employ- 
ed, and  will  generally  be  at- 
tended w’ith  good  success. 

Fractures  of  the  Neck  of  the 
Thigh-bone. 

The  accidents  which  have 
generally  been  designated  by 
this  name  include  fractures  in 
three  distinct  parts  of  the  fe- 
mur ; in  two  of  which  portions, 
union  is  generally  allowed  to 
take  place,  as  in  other  fractures, 
by  means  of  callus ; in  the  other 
portion,  however,  the  peculiari- 
ty of  defective  union  is  gene- 
rally to  be  met  with.  Upon 
this  circumstance,  which  is  suf- 
ficiently important,  much  has 
been  written,  but,  generally 
speaking,  too  hastily. 

The  first  of  the  three  divi- 
sions consists  of  fractures  which 
isolate  the  head,  or  a part  of 
it,  within  the  cavity  of  the  joint, 
so  as  to  cut  off  all  source  of  nu- 
trition or  reparation,  except  that 
from  the  vessels  of  the  round 
ligament. 

The  second  series  comprises 
lesions  between  the  trochanters, 
and  that  part  of  the  bone 
which  is  not  efficiently  covered  by  vascular 
tissues. 

The  third  set  involves  injuries  of  the  tro- 
chanters and  the  shaft  together.  These  diffe- 
rent injuries  occur  separately  or  conjointly, 


Fig.  324. 
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but  it  will  be  most  satisfactory  to  consider 
them  as  they  occur  simply. 

In  examining  a great  variety  of  specimens 
of  injury  to  the  upper  end  of  the  femur,  the 
first  observation,  that  it  occurs  to  me  to  make, 
refers  to  the  comparative  immunity  from  lesion 
of  the  articular  surface  ; which,  though  prone 
to  diseases,  is  remarkably  protected  from  in- 
juries. It  is  very  rarely  found,  that  a fissure 
traverses  its  cartilage,  or  even  involves  a mar- 
gin of  the  articular  surface. 

The  next  general  fact  is,  that  two  kinds 
of  injury  are  to  be  distinguished  ; namely,  a 
more  or  less  simple  transverse  division  of  the 
neck,  caused  mostly  by  alighting  violently  on 
the  foot  or  knee ; and  a crushed  or  commi- 
nuted fracture,  produced  commonly  by  a late- 
ral blow  on  the  trochanter,  often  with  parts 
more  or  less  impacted.  Again,  when  repara- 
tion is  observable,  it  is  a palpable  fact,  that, 
in  proportion  as  the  fracture  or  any  part  of  it 
is  more  or  less  near  the  articular  surface,  the 
bony  callus  and  all  the  deposits  of  inflamma- 
tion are  scanty  or  abundant. 

The  several  fractures  of  the  neck  of  the 
thigh-bone  much  more  frequently  occur  than 
dislocations  of  its  head. 

By  Dupuytren  the  order  of  the  causes  as 
to  frequency  is  thus  specified:  1.  Falls  on  the 
trochanter.  2.  Direct  violence,  such  as  that 
of  a gun-shot.  3.  Falls  on  the  foot  or  knee. 
4.  Muscular  action,  as  once  reported  to  have 
occurred  in  tetanus. 

The  relative  frequency  of  the  accident 
from  falls  upon  the  trochanter,  according  to 
Desault’s  experience,  was  twenty-four  out  of 
thirty  cases.  A slip  off  the  edge  of  the  foot 
pavement  is  observed  by  Sir  A.  Cooper  to  be 
the  most  common  cause  of  the  accident  in 
London  ; but  this  observation  probably  refers 
to  his  hospital  practice,  and  therefore  to  more 
able-bodied  persons  than  those  numerous  sub- 
jects of  this  kind  of  injury,  who  occupy  our 
poor-houses,  &c. 

Sir  A.  Cooper  remarks,  that  a fracture  with- 
in the  capsular  ligament  seldom  occurs  but  in 
advanced  life ; and  he  ascribes  it  to  the  inter- 
stitial absorption  that  then  takes  place  in  this 
part  of  the  femur,  and  to  the  alteration  of  its 
angle  with  the  shaft,  that  happens  in  indivi- 
duals at  that  period  of  life. 

The  patients  under  Sir  A.  Cooper  and 
Dupuytren  with  this  accident  were  almost 
all  of  them  above  fifty  years  of  age,  and  the 
frequency  of  the  accident  they  found  to  in- 
crease with  the  increase  of  age.  Dupuytren 
notices  also  how  rarely  such  an  accident  oc- 
curs in  young  persons,  and  that  in  his  whole 
practice  he  never  met  with  the  accident  in  a 
child.  Dupuytren  also  considers  that  some  of 
the  cases  in  children,  supposed  to  have  been 
fractures  of  the  neck  of  the  thigh-bone,  may 
possibly  have  been  separations  of  the  epiphy- 
sis. In  the  museum  at  Guy’s  Hospital  is  a 
specimen  of  fracture  of  the  neck,  involving 
the  trochanters,  in  a child  about  nine  years  of 
age  ; but  even  in  this  the  reparation  is  quite 
deficient  near  the  head,  although  abundant 


below.  Fracture  of  the  neck  of  the  thigh- 
bone is  rare  in  adults  under  a certain  age, 
but  not  so  uncommon  as  in  children.  Women 
of  advanced  age  are  more  frequently  the  sub- 
ject of  these  fractures  than  men  of  a like 
period  of  life. 

The  different  degrees  of  frequency  with 
which  these  fractures  occur,  at  different  pe- 
riods of  life,  and  in  the  two  sexes,  may  be  as- 
cribed to  differences  of  anatomical  and  other 
circumstances.  Thus,  in  childhood,  the  axis  of 
the  neck  approaches  that  of  the  shaft,  and  the 
trochanter  then  forms  but  a slight  projection ; 
it  is  also  then  concealed  under  the  prominence 
of  the  os  innominatum,  which,  therefore,  pro- 
tects it  in  falls  upon  the  side  of  the  pelvis. 
The  diminutive  breadth  of  the  pelvis,  the 
greater  flexibility  of  the  neck  of  the  thigh- 
bone, and  the  adipose  and  cellular  tissue  co- 
vering the  trochanter,  are  also  protective  in 
the  child. 

In  adults  of  a certain  age,  the  mass  and 
solidity  of  bone  has  increased  everywhere  in 
the  skeleton,  the  neck  of  the  femur  has  be- 
come longer,  and  the  angle  formed  with  the 
shaft  of  the  bones  has  also  become  more  con- 
siderable. In  advanced  life,  the  width  of  the 
pelvis  is  still  extreme ; the  neck  of  the  thigh 
is  at  a right  angle  with  the  shaft ; the  tro- 
chanter is  very  prominent ; the  organization 
of  the  bone  is  diminished,  and  it  is  rendered 
brittle,  by  the  increase  of  the  phosphate  of 
lime,  or,  rather,  by  a process  of  atrophy.  The 
greater  frequency  of  the  accident  in  age  is  fur- 
ther influenced  by  the  diminished  size  and  pro- 
minence of  the  muscles  ; and  the  decrease  in 
the  quantity  of  the  adipose  and  cellular  tissue. 
The  very  liability  to  fall,  and  on  the  trochan- 
ter in  particular,  is,  in  a degree,  peculiar  to 
old  age,  and  its  want  of  alertness.  The  greater 
frequency  of  these  fractures  in  women  is  as- 
cribed by  Dupuytren  to  the  neck  of  the  fe- 
mur being  longer,  and  to  the  trochanter  being 
more  prominent ; and  the  size  and  prominence 
of  the  muscles,  which  deaden  a fall  when  it 
occurs,  being  less  in  this  sex  than  in  the 
other,  increases  their  liability.  Dupuytren 
also  remarks,  considerable  emaciation  to  be 
oftener  present  in  aged  women  than  in  men  ; 
and  that  there  is  a greater  brittleness  in  their 
osseous  texture ; and  he  states  that  when  the 
general  conformation  of  men,  in  the  breadth 
of  the  pelvis,  the  length  of  the  neck  of  the 
femur,  and  the  projection  of  the  trochanter, 
more  resembles  that  of  women,  their  liability 
to  these  accidents  is  similarly  conspicuous. 
He  asserts,  indeed,  that  there  is  a direct  ratio 
between  this  accident  and  the  degree  of  pro- 
minence of  the  trochanter,  the  length  of  the 
neck  of  the  femur,  and  its  angle  with  the 
body  of  the  bone  ; all  which  we  know  may 
vary  with  the  time  of  life,  the  sex,  and  the 
individual.  When,  however,  as  often  occurs, 
the  violence  which  causes  these  fractures  is 
slight,  we  must  attribute  much  to  the  enfee- 
bled state  of  the  bone  itself,  in  which  it  will 
probably  be  found  the  whole  skeleton  partici- 
pates. 
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Sir  A.  Cooper  ha3  made  a series  of  obser- 
vations on  the  head  of  the  femur  in  old  age, 
which  are  quite  indispensable  to  our  know- 
ledge both  of  the  fractures,  and  of  the  mode  of 
reparation  in  these  parts.  “ The  neck  of  the 
thigh-bone,”  he  says,  “ in  persons  of  middle 
age,  has  a close  cancellated  structure,  and  is 
covered  with  a shell  of  considerable  thickness; 
but,  in  old  subjects,  the  cancellated  structure 
degenerates  into  a coarse  net-work,  loaded  with 
adipose  matter;  and  the  shell  which  covers  it 
becomes  so  thin,  that  when  a section  is  made 
through  the  middle  of  the  head  and  cervix,  it 
is  found  diaphanous  ; of  this  1 have  several 
specimens.  As  the  shell  becomes  thin,  ossific 
matter  is  deposited  on  the  upper  side  of  the 
cervix,  opposite  the  edge  of  the  acetabulum, 
and  often  a similar  portion  at  its  lower  part, 
and  thus  the  strength  of  the  bone1  is  in  some 
degree  preserved  : this  state  maybe  frequently 
seen  in  very  old  persons.  When  the  absorp- 
tion of  the  neck  proceeds  faster  than  the 
deposit 2 on  its  surface,  the  bone  breaks  from 
the  slightest  causes,  and  this  deposit  wears 
so  much  the  appearance  of  an  united  fracture, 
that  it  might  easily  be  mistaken  for  it.  Be- 
fore the  bone  thus  alters,  we  sometimes  meet 
with  a remarkable  buttress  shooting  up  from 
the  shaft  of  the  bone  into  its  head  (formed  of 
strong  cancelli)  giving  it  additional  support 
to  that  which  it  receives  from  the  deposit  of 
bone  upon  its  external  surface.  But  another 
change  is  also  produced  from  disease,  of  which 
the  following  is  the  history.  Old,  bed-ridden, 
and  fat  persons,  generally  females,  often  used 
to  be  brought  into  our  dissecting  room  with 
some  of  their  bones  broken,  and  more  fre- 
quently the  thigh-bone  than  any  other,  in 
being  removed  from  the  grave.  If  the  cervix 
femoris  of  such  persons  be  examined,  it  will 
be  found  that  the  head  of  the  bone  is  sunk 
down  upon  its  shaft,  and  that  the  neck  of  the 
thigh  -bone  is  shortened,  so  that  its  head  is 
in  contact  with  the  shaft  of  the  bone  oppo- 
site to  the  trochanter  minor;  and  at  the  point 
at  which  the  ligament  is  inserted  into  the 
neck  of  the  bone,  the  phosphate  of  lime  is 
absorbed,  and  a ligamento-cartilaginous  sub- 
stance occupies  its  place  ; either  extending 
(as  a plane),  entirely  through  the  neck  of  the 
bone,  or  partially,  so  that  one  section  exhibits 
signs  of  it,  and  in  another  it  is  wanting.  The 
bone,  in  some  cases,  is  so  soft  and  fragile,  both 
in  its  trochanters  and  head,  that  it  will  scarcely 
bear  the  slightest  handling  ; and  the  motion 
of  the  thigh-bones  in  the  acetabulum  is  almost 
entirely  lost,  so  that  the  persons  must  have 
had  little  use  in  their  lower  extremities.  In 
examining  the  body  of  an  old  subject,  very 
much  loaded  with  fat,  in  the  dissecting  room 

1 See  general  remarks  on  excavation  of  bone,  page 
273. 

2 It  may  happen,  as  from  rheumatic  inflammation, 

that  the  ossification  on  the  neck,  even  to  the  margin 
of  the  articular  cartilage,  shall  become  excessive;  and 
even  the  solidity  of  the  cancellus  is  in  some  cases  pre- 
ternatural, in  connexion  perhaps  with  general  predis- 
position. 


of  St.  Thomas’s  Hospital,  I found  that  the 
gentleman  who  had  dissected  one  limb,  had 
cut  through  the  capsular  ligament  of  the  hip- 
joint,  and  tried  to  remove  the  head  of  the 
thigh-bone  from  the  acetabulum ; but  the 
neck  of  the  bone  broke  on  the  employment 
of  a very  slight  force,  and,  upon  a further 
trial  to  remove  it,  the  bone  crumbled  under 
his  fingers.  As  the  other  limb  was  not  yet 
dissected,  I requested  Mr.  South,  one  of  our 
demonstrators,  to  remove,  with  care,  the  up- 
per part  of  the  other  thigh-bone  ; but,  al- 
though he  used  great  caution  in  doing  it,  he 
could  not  remove  the  bone  without  fracturing 
the  upper  part  of  its  shaft;  but  he  succeeded 
in  removing  the  upper  part  of  the  bone,  so 
that  it  might  be  preserved  ; and  of  this  I 
have  given  plates. 

“ We  have  here  then  a case  in  which  the 
neck  of  the  bone  was  absorbed,  so  that  the 
head  was  brought  in  contact  with  the  tro- 
chanter ; in  which,  most  decidedly,  there  had 
not  been  a fracture,  although  it  had  in  some 
parts  the  appearance  of  one  ; and  in  which 
the  disease  occurred  in  each  hip-joint. 

“ Another  case  of  the  same  kind  was  ex- 
amined by  Mr.  South,  which,  so  far  as  it 
relates  to  the  softened  state  of  the  upper  part 
of  the  thigh-bone  was  similar  to  the  former; 
the  heads  were  spongy,  the  necks  were  short- 
ened, so  that  there  was  scarcely  any  remain- 
ing ; each  trochanter  was  light  in  weight  and 
very  large  ; and  there  was  little  if  any  mo- 
tion in  either  of  the  hip-joints,  so  that  both 
limbs  appeared  at  first  sight,  as  if  dislocated 
on  the  pubes.  But  the  best  specimen  of  this 
state  is  the  following,  which  I preserve  with 
the  most  assiduous  care,  and  value  in  the 
highest  possible  degree : I have  had  for 
twenty  years  in  the  collection  of  St.  Thomas’s 
hospital — the  thigh-bone  of  an  old  person, 
in  which  the  head  of  the  bone  had  sunk  to- 
wards its  shaft.  I have  been  in  the  habit  of 
showing  this  bone  twice  a year  as  a specimen 
how  bones  sometimes  become  soft  from  age 
and  disease,  and  from  the  absorption  of  their 
phosphate  of  lime,  and  I have  frequently  cut 
with  a pen-knife,  both  its  head  and  its  con- 
dyles, to  show  this  softened  state.  On  sawing 
through  its  cervix,  the  cartilage,  deprived  of 
its  phosphate  of  lime,  had  dried  away  in 
several  parts,  and  the  appearance  was  such, 
that  a person  ignorant  of  the  change,  would 
have  declared  it  to  be  a fracture  ; only,  that 
in  some  sections  the  cartilage  had  taken  dif- 
ferent directions,  (as  a thin  plane  between  the 
head  and  neck),  and  in  some  the  bone  was 
not  yet  entirely  absorbed.  We  have  also,  in 
the  museum  of  St.  Thomas’s  Hospital,  a ske- 
leton, in  which  both  the  thigh-bones  and  each 
os  humeri,  are,  in  a subject,  extremely  altered 
by  rickets,  divided  by  similar  portions  of  car- 
tilage, in  which  no  ossific  matter  exists  3.” 

From  the  above  we  find  the  necessity  of 
very  important  distinctions  : First,  relative  to 

3  Treatise  on  dislocation  and  fractures  of  the  joints, 
edited  by'  Bransby  B.  Cooper. 
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the  kind  of  fracture  ; for  still  the  majority  of 
cases  do  not  betray  much  evidence  of  the 
previous  atrophic  changes  which  a few  mani- 
fest. Secondly,  as  to  the  indisposition  to 
repair  ; which  will  bear  some  proportion  to 
the  state  of  atrophy.  Thirdly,  as  to  the  ap- 
pearances which  simulate  bony  reunion  ; and 
which  may  be  fallacious,  either  from  the 
effects  of  absorption,  or  of  superficial  ossifi- 
cations. The  place  at  which  the  epiphysis 
becomes  consolidated,  would  seem  at  times  to 
be  the  seat  of  peculiar  derangements. 

The  fracture  of  the  neck  of  the  femur  is 
usually  said  to  be  more  commonly  a trans- 
verse than  an  oblique  one.  Cases  of  trans- 
verse fracture  occasionally,  though  rarely,  hap- 
pen in  which  the  neck  of  the  bone  is  wedged 
into  the  body  of  the  femur. 

The  lower  the  fracture  is,  or  the  more  it 
involves  the  trochanters,  the  more  we  may 
look  for  obliquity,  comminution  or  crushing, 
and  displacement,  and  also  for  impaction  and 
shortening. 

The  diagnosis  of  fractures  of  the  neck  of 
the  thigh-bone  is  not  always  uniform  as  to 
its  signs ; especially  where  the  division  is 
within  the  capsular  ligament.  We  should 
expect  to  find  acute  pain,  inability  to  walk, 
or  even  to  rise  from  the  ground ; shorten- 
ing and  relaxation  of  the  limb,  an  everted 
foot  and  knee,  diminished  prominence  of  the 
hip,  the  knee  a little  bent ; and  crepitus  when 
the  limb  is  drawn  down,  and  slight  rotations 
performed. 

A contusion  of  the  hip  will  sometimes 
simulate  a fracture  of  the  neck  of  the  femur  ; 
and  the  actual  or  partial  division  of  this  part 
is  said  to  have  occurred  with  effects  so  slight 
as  not  to  hinder  the  patient  from  rising  and 
walking  home.  The  subjects  of  such  injuries 
have  been  even  known  to  get  up  and  walk  on 
the  day  following  that  on  which  the  accident 
occurred.  This  circumstance  would  seem 
sometimes  to  be  owing  to  one  portion  of  the 
fracture  being  impacted  or  wedged  into  the 
other,  within  the  capsular  ligament ; or  a cer- 
tain degree  of  coaptation,  together  with  sup- 
port from  ligaments  and  muscles,  may  explain 
this  persistent  power  of  locomotion  in  a case 
of  complete  fraction  : but  we  should  remember, 
that  possibly  the  fracture  has  been  incom- 
plete in  the  first  instance,  and  that  the  com- 
plete division  may  have  been  subsequently 
effected,  by  exertion,  by  the  surgeon,  or  other- 
wise only  after  death. 

The  shortening  of  the  limb,  when  the 
power  to  walk  remains,  may  amount  only 
to  a few  lines.  This  renders  the  accident 
less  easily  discriminated,  since  a slight  ascent 
of  the  pelvis  will  follow  a mere  contusion  ; 
and  it  is  this  occasionally  insignificant  degree 
of  displacement  which  seems  to  create  the 
chief  uncertainty  in  the  diagnosis  of  the  acci- 
dent. 

After  a time,  more  or  less  remote  from  the 
occurrence  of  the  injury,  sometimes  fifty,  sixty, 
or  eighty  days,  the  fracture  may  become 
more  manifest,  as  if  from  a separation  of  the 
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fragments  having  taken  place.  But  this 
change  is  most  reasonably  to  be  attributed  to 
a combination  of  causes.  The  weight  of  the 
body  or  of  the  limb,  the  action  of  the  mus- 
cles, or  the  employment  of  any  kind  of  ten- 
sion on  the  part  of  the  surgeon,  some  of  the 
fragments  giving  way  or  becoming  wasted,  or 
ligamentous  parts  relaxed,  must  produce  some 
effect.  It  has  been  suggested,  that  the  in- 
creased shortening  may  most  frequently  de- 
pend on  the  yielding  of  the  fibrous  covering 
of  the  cervix  in  particular. 

It  is  an  important  general  truth,  that  more 
or  less  considerable  shortening  attends  cases 
of  fracture  of  the  neck  of  the  femur.  The 
degree  of  retraction  is  variously  stated  ; it 
must  evidently  depend  much  upon  the  direc- 
tion and  extent  of  the  fracture,  the  injury  to 
soft  parts,  and  the  form  and  solidity  of  the 
tissues  injured.  It  appears  that  retraction  is 
almost  entirely  prevented,  so  long  as  the 
fibrous  covering  of  the  divided  bone  remains 
entire  ; but  the  value  of  this,  rather  theoreti- 
cal remark,  belongs  chiefly  to  the  illustration 
of  the  fact,  that  we  may  every  now  and  then 
meet  with  cases  of  comparatively  little  lesion; 
and  it  is,  doubtless,  important  to  know,  that 
both  the  manipulation  for  diagnosis,  and  that 
for  treatment  may  be  pernicious  ; as  may  also 
the  neglect  of  cautious  treatment  for  a quarter 
of  an  hour. 

The  fact,  that  incomplete  fractures,  ex- 
tending in  an  oblique  direction  through  the 
neck  of  the  femur,  may  readily  be  effected 
after  death  ; and  the  dissections  by  Dr.  Colies, 
proving  that  fractures  do  not  always  extend 
completely  through  the  neck  of  the  femur, 
not  only  prove  the  necessary  absence  of  all 
retraction  in  some  fractures,  but  add  confirma- 
tion to  such  cases  as  are  related  by  Mr. 
Stanley,  illustrative  of  this  point1. 

According  to  Sir  A.  Cooper,  the  extent  of 
shortening  in  cases  of  fracture  within  the  cap- 
sule, may  be  from  one  inch  to  two  inches,  and 
we  conceive  that  this  statement  is  scarcely 
too  free;  while  Mr.  Smith,  of  Dublin2,  states 
it  to  be  only  from  a quarter  of  an  inch  to 
one  inch  ; and  from  one  inch  to  two  inches 
and  a half  in  fractures  that  occur  external  to 
the  capsule.  The  greatest  degrees  of  short- 
ening attend  some  fractures  below  the  tro- 
chanters. 

When  the  capsule  of  the  joint  is  exten- 
sively torn,  a state  which  may  also,  in  part,  be 
produced  by  the  attempt  to  walk  ; or,  when 
the  fracture,  being  external  to  the  capsule, 
the  whole  force  of  muscular  action  draws  up 
the  lower  fragment,  and  the  weight  of  the 
body  acts  upon  the  upper,  the  trochanters 
may  be  retracted  to  the  edge  of  the  acetabu- 
lum, or  even  towards  the  ilium ; effecting  a 
shortening  of  the  limb  to  the  extent  of  two 
or  three  inches.  Of  course,  comminution  is  a 
cause  of  considerable  shortening. 

Of  fifteen  cases,  carefully  examined  by  Mr. 

1 Med.-Chir.  Trans,  vol.  xiii. 

2 Dublin  Journal  of  Med.  Science,  vol.  vi. 
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Smith,  of  fracture  within  the  capsular  liga- 
ment, one  only  had  been  shortened  more  than 
one  inch ; and  in  this  instance  the  degree  of 
shortening  was  an  inch  and  a half,  but  the 
accident  had  happened  some  years  previous 
to  the  measurement,  and  the  neck  of  the  bone 
had  been  absorbed.  This  is  certainly  an  im- 
portant statement ; tending  to  modify  the  ge- 
neral inference  from  that  of  Sir  A.  Cooper. 

The  causes  of  the  shortening,  as  before- 
mentioned,  are  the  united  influences  of  the 
muscles  and  the  weight  of  the  body ; which 
are  generally  easily  counteracted  by  a slight 
extension,  but  the  deformity  returns  imme- 
diately such  force  is  discontinued.  Sir  A. 
Cooper  considered  this  feature  as  an  evidence 
of  the  accidents,  and  remarked,  that  it  conti- 
nues till  the  muscles  acquire  a fixed  contrac- 
tion. 

After  the  shortening  has  been  examined  in 
the  recumbent  posture,  the  patient  should  be 
supported  in  the  erect  position,  that  it  may 
be  further  observed  how  the  heel  and  knee 
are  situated,  and  how  much  influence  the 
weight  of  the  limb  may  have  upon  the  con- 
traction of  the  muscles. 

The  prominence  of  the  trochanter  major  is 
much  diminished  w'hen  the  support  and  attach- 
ment of  the  neck  of  the  bone  to  the  shaft  is 
destroyed  by  fracture  ; the  less  resisted  mus- 
cles inclining  it  upwards  and  backwards  to- 
wards the  crista  of  the  ilium  : it  is,  however, 
readily  restored  to  its  original  level,  by  pres- 
sure in  the  opposite  direction  ; and  the  patient 
sometimes  acquires  a voluntary  power  over 
the  limb  whilst  it  is  so  reduced. 

A swelling  at  the  upper  and  fore  part  of 
the  thigh,  more  or  less  conspicuous  as  the 
limb  is  shortened,  may  also  be  observed.  The 
kind  and  degree  of  revolution  which  the 
great  trochanter  communicates,  when  rotated 
under  the  hand,  as  compared  with  the  like  in 
the  sound  limb,  is  described  as  an  evidence  of 
the  proximity  or  distance  of  the  fracture  from 
the  head  of  the  bone,  since  the  trochanter 
may  turn  upon  itself,  or  roll  on  a longer  or 
shorter  radius.  All  rotation  inwards,  how- 
ever, and  abduction  of  the  limb  also,  is  parti- 
cularly painful  ; because,  says  Sir  A.  Cooper, 
the  fractured  points  rub  against  the  capsule. 

Crepitus  may  be  discovered  in  performing 
the  rotatory  motions,  especially  rotation  in- 
wards, when  the  limb  is  not  retracted,  or  when 
the  fractured  surfaces  are  on  a level  with  each 
other.  It  is  also  often  produced  by  flexing 
the  limb  upon  the  pelvis  ; but  as  the  limb  is 
usually  shortened,  in  the  horizontal  position, 
it  is  seldom  observable  without  proportionate 
extension. 

As  the  severed  head  of  the  femur  may 
be  capable  of  following  the  motions  of  the 
shaft,  merely  from  its  remaining  periosteal 
connexions,  it  may  be  necessary  (for  precise 
diagnosis),  to  fix  the  head,  by  pressing  on  it 
anteriorly  ; or,  to  give  a relatively  quicker 
movement  to  the  shaft  (as  in  rotation),  than 
can  be  readily  communicated  to  the  fragment 
in  the  acetabulum,  in  order  to  elicit  crepitus. 


Eversion  of  the  toes  is  a frequent,  but  not 
invariable  accompaniment  of  these  fractures. 
The  practice  of  Pare,  Petit,  and  Dupuytren, 
attest  the  occasional  though  extreme  rarity  of 
inversion.  Sir  A.  Cooper  has  observed,  that 
a period  of  three  or  four  hours  usually  elapses 
before  eversion  is  quite  manifest ; which  he 
considers  the  result  of  the  more  fixed  con- 
tractions of  the  muscles.  The  settled  resist- 
ance to  rotation  inwards,  he  considers  as  a 
further  proof  of  the  contracted  state  of  the 
muscles,  although  this  may  be  in  part  owing 
to  the  projection  of  the  neck  from  the  shaft 
against  the  ilium. 

Dupuytren  attributes  both  eversion  and  in- 
version, to  the  oblique  inclination  of  the  frag- 
ments ; and  he  expects  the  one  or  the  other, 
according  as  the  fractured  portions  respec- 
tively assume  a backward  or  forward  direction. 
Bichat  was  of  opinion,  that  the  weight  of  the 
foot  might  be  the  cause  of  the  more  general 
direction  of  the  toes  outwards  ; and  he  object- 
ed to  the  imputed  influence  of  the  rotator  and 
adductor  muscles  towards  such  effect,  on  the 
ground,  that  all  these  muscles,  except  the 
quadratus,  were  in  a state  of  relaxation,  from 
their  attachments  being  approximated  by  the 
fracture  1 ; but  the  general  influence  of  the 
muscles  is  to  draw  up  the  trochanter,  and  thus 
to  operate  against  the  relaxation  of  the  ro- 
tators, and  even  augment  their  influence.  The 
flexors  of  the  hip  are  evertors  ; and  perhaps 
the  most  evident  invertors  are  the  two  ischio- 
tibial  muscles  ',  by  which  the  heel  is  prevented 
turning  too  much  inwards,  when,  the  leg,  being 
advanced  and  extended,  might  obstruct  the 
other  foot,  which  is  next  to  be  set  forwards, 
as  in  running. 

To  obtain  an  adequate  explanation,  how- 
ever, of  the  cause  of  inversion  of  the  limb, 
the  direction  of  the  fracture,  in  reference  to 
the  attachments  of  the  muscles,  must  be  con- 
sidered. 

The  inversion  which  attends  fracture  within 
the  capsule,  still  remains  to  be  fully  accounted 
for,  but  the  question  to  be  resolved  may  be 
simply  this ; what  causes  prevent  the  usual 
effects  of  the  rotators  and  gravity  in  these 
cases?  The  answer  must  depend  on  specific 
examinations  of  the  parts  injured. 

Inversion  of  the  foot,  arising  from  fracture 
of  the  neck  of  the  femur,  may  be  distinguish- 
ed from  the  somewhat  similar  appearance 
which  takes  place  in  dislocations  upon  the 
dorsum  of  the  ilium,  and  into  the  sciatic 
notch,  by  regarding  the  degree  of  the 
deformity.  In  dislocation  of  the  femur  upon 
the  dorsum  of  the  ilium,  the  patient  being 
erect,  the  great  toe  rests  against  the  instep 
of  the  other  foot  ; in  dislocation  into  the 
sciatic  notch,  the  great  toe  is  seen  resting 
against  the  ball  of  the  opposite  great  toe  ; 
whilst  in  fracture  of  the  neck  of  the  femur, 
attended  with  this  rare  symptom,  the  toes  are 

1 It  is  essential,  in  progression,  that  the  toes  should 
turn  outwards  and  not  strike  the  opposite  heel : and 
eversion  is  the  position  of  muscular  repose  ; for  exam- 
ple, the  position  ‘ stand  at  case.’ 
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less  completely  turned  inwards  than  in  either 
of  the  luxations.  The  immobility  of  the 
whole  limb  in  dislocation,  as  compared  with 
the  same  in  fracture,  is  a still  further  indica- 
tion of  the  true  nature  of  the  accident ; the 
slight  force  w'ith  which  the  foot  may  be 
everted  (though  productive  of  much  pain), 
and  flexion  and  extension  of  the  thigh,  when 
they  can  be  performed,  are  very  distinctive. 

Fracture  through  the  trochanters  with  in- 
version of  the  foot,  most  resembles  dislocation 
upon  the  dorsum  of  the  ilium. 

Eversion  of  the  foot  also  takes  place  to  a 
considerable  extent  in  the  oblique  fractures 
that  occasionally  happen  through  the  tro- 
chanter major,  without  any  injury  of  the  neck 
of  the  bone. 

Three  or  four  cases  of  falls  on  the  feet  or 
knees  have  occurred  to  Dupuytren,  where 
the  acetabula  have  been  fractured  and  forced 
inwards  by  the  head  of  the  femur.  It  was  in 
one  of  these  that  the  head  of  the  femur  was 
forced,  uninjured,  and  without  any  fracture  of 
the  neck,  entirely  into  the  pelvis  ; and  the 
neck  of  the  bone  was  so  forcibly  encircled  in 
the  fractured  acetabulum,  that,  though  in  the 
dead  subject,  it  was  only  with  great  difficulty 
withdrawn.  It  is  well  to  be  aware  that  such 
difficulties  occasionally  exist.  The  shortening 
and  immobility,  in  such  a case,  and  the  sinking 
of  the  trochanter,  would  be  strongly  marked. 

The  subject  of  the  reunion  of  fractures  of 
the  neck  of  the  femur  within  the  capsule,  has 
received  much  illustration  from  the  careful 
observations  and  judiciously  recorded  expe- 
rience of  Sir  A.  Cooper.  His  remark,  that 
in  cases  of  transverse  fracture  within  the 
capsular  ligament,  he  had  never  met  with 
bony  union,  or  with  any  that  did  not  admit 
of  motion  of  one  bone  upon  the  other,  has 
elicited  much  discussion  ; but  he  never  denied 
the  possibility  of  reunion  by  bone,  which  is 
now  recognised  by  many. 

The  course  which  the  investigation  of  this 
subject  has  taken  is,  however,  not  quite  satis- 
factory to  contemplate.  The  main  consider- 
ation was,  that  in  proportion  as  a fragment  of 
the  head  of  the  femur  was  deprived  of  vascu- 
lar supply,  its  reunion  must  become  arrested  ; 
and  every  fresh  set  of  observations,  at  home 
or  abroad,  has  only  tended  to  corroborate  this 
opinion  ; or  to  demonstrate  that  proofs  to  the 
contrary  were  defective.  The  rash  inferences 
of  many,  and  the  overstrained  deductions  of 
the  more  careful  opponents  of  Sir  A.  Cooper, 
are,  I think,  hardly  entitled  to  more  than  the 
merit  of  having  trimmed  the  lamp  which  he 
had  lighted. 

Mr.  S.  Cooper  says,  that  Sir  Astley  Cooper 
subsequently  possessed  a satisfactory  specimen 
of  bony  union  within  the  capsule. 

Mr.  Bransby  Cooper  subsequently  says,  “ l 
am  quite  of  Sir  A.  Cooper’s  opinion,  that 
fractures  of  the  neck  of  the  thigh-bone  within 
the  capsular  ligament,  do  not,  excepting  under 
very  peculiar  circumstances,  unite  by  bone, 
and  that  the  exception  occurs  only  when  the 
periosteum  and  reflected  membrane  of  the 
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neck  of  the  bone  have  not  been  torn  through, 
and  when,  therefore,  the  fractured  surfaces 
are  not  separated  from  each  other.”  This 
gentleman  justly  advances,  as  grand  impedi- 
ments to  the  reunion,  advanced  age,  the  want 
of  nutrition  to  the  peninsular  bone,  and  the 
deficiency  of  soft  callus  to  contract  and  co- 
aptate  the  fragments.  I learn  also,  from  Mr. 
B.  Cooper,  that  to  the  last  Sir  Astley  ex- 
pressed himself  as  never  having  seen  a con- 
clusive illustration  of  that,  which  he  could  not 
still  deny  to  be  a possible  occurrence  : for 
my  own  part,  I do  not  yet  admit  the  belief, 
that  after  thirty  years  of  age,  even  useful 1 
ligamentous  union  can  take  place  after  a com- 
plete transverse  division  of  the  neck  of  the 
femur ; even  though  considerable  bands  of 
periosteum  retain  a connexion  with  the  head. 

The  circumstances  that  are  said  to  induce 
ligamentous,  rather  than  the  bony  union,  are, 
such  as  the  scanty  nourishment  supplied  to 
the  head  of  the  bone  when  insulated  from  all 
connexions  but  the  ligamentum  teres  ; and 
the  want  of  close  and  steady  contact  of  the 
fragments,  aided  by  the  occurrence  of  the 
accident  most  commonly  in  the  weakened 
constitutions  of  aged  people. 

All  w'riters  have  been  extremely  ready  to 
speak  of  ligamentous  union  of  the  fragments  2 
in  the  cases  in  question ; yet  the  deficiency  of 
all  organized  reunion,  is  in  the  general  not 
less  remarkable  than  the  want  of  new  bone. 
Fig.  305  represents  the  rare  case  of  liga- 
mentous union  of  the  head  ; but,  notwithstand- 
ing the  description  of  it,  the  inquirer  should 
still  reserve  his  judgment  of  the  case.  The 
proof  that  there  has  been  fracture  here,  par- 
tial or  complete,  or  any  kind  of  injury  at  any 
age,  is  wanting  altogether ; and  supposing  that 
a fracture  had  preceded,  its  site,  and  the  con- 
sequent condition  of  periosteum  are  unknown. 
Considering  the  case  as  it  is,  one  of  a massive 
ligamentous  layer,  like  intervertebral  sub- 
stance completely  uniting  two  surfaces,  it 
remains  to  be  inquired — is  it  any  thing  more 
than  imperfect  union  of  an  epiphysis,  perhaps 
resulting  from  injury?  but  still  more  should 
we  ask,  seeing  the  neck  of  the  bone  is  all  lost 
by  atrophy,  where  did  the  original  division 
exist  as  relates  to  the  capsule  ? The  parts 
are  in  the  Museum  at  Guy’s  Hospital. 

Mr.  Howship  records  nine  cases,  occurring 
in  females,  only,  between  the  years  1828  and 
1833 ; aged,  when  the  accidents  happened, 
between  50  and  79  years.  Only  three  were 
under  75  years  of  age.  These  patients  sur- 
vived their  injuries,  respectively,  1,  2,  5,  5,  8, 
and  10  months,  and  2,  8,  and  14  years.  The 
ages  attained  by  the  three  last  were,  79,  75, 
and  62  years.  Thickenings  of  the  articular 
capsule,  wasting  of  the  cervix  femoris  and 

1 After  all,  the  practical  question  relates  only  to 
useful  reparation,  and  this  in  truth  depends  on  thick- 
ening of  soft  tissues  around. 

2 If  there  be  found  no  more  than  a few  liga- 
mentous cords  uniting  the  broken  surface,  the  case  is 
not  worth  speaking  of,  though  I much  doubt  the  cor- 
rectness of  even  these  statements. 

B B 


370 


FRACTURE. 


Fig.  325. 


Fig.  325.  Fracture  of  the  neck  of  the  femur  with  liga- 
mentous union. 

a , Head  of  the  femur. 

h , Trochanters. 

c,  Thickened  capsule  of  the  joint. 

d,  Line  of  compact  ligamentous  matter , uniting 

the  head  and  body  of  the  femur. 

e,  Cancellated  cavity  of  tlui  shaft. 

A female , at.  66,  fell  on  the  ground.  The  limb  ivas 
found  shortened  two  incites  and  a half  and  everted. 
She  died  at  the  end  of  the  fifth  month  from  the  time 
of  the  accident.  The  capsule  was  found  thickened  ; 
the  round  ligament  toasted  to  a few  shreds,  and  de- 
tached from  the  femur ; the  neck  of  the  bone  had 
disappeared.  The  interspace  of  the  fragment  teas 
very  slight  superiorly. 

This  case  is  most  probably  one  of  fracture  near  the  tro- 
chanters, since  the  most  natural  circumstances  appear 
to  be  absorption , in  consequence  of  the  nutrition  being 
cut  of.  The  round  ligament  often  wastes  or  disap- 
pears in  such  cases ; and  the  head  remains  to  fill  the 
cavity,  because  it  is  rendered  mechanically  incapable 
(so  to  speak ) of  collapsing  in  consequence  of  its  situa- 
tion in  the  midst  of  unyielding  walls.  The  case  is 
related  by  Mr.  Howship,  in  the  Med.-Chir.  Trans- 
actions (vol.  xix.  case  8).  The  drawing  is  in  my 
possession. 

round  ligament,  and  little  or  no  reunion,  or 
even  repair,  were  pretty  generally  remarkable 
— Fig.  325,  however,  represents  one  of  the 
above.  Mr.  H.  takes  no  notice  of  any  osseous 
reparation  in  his  cases. 

Fig.  309  may  again  deceive  the  observer. 
The  upper  synovial  cavity  is  probably  an  ad- 
ventitious bursa  against  the  trochanter ; and 
even  the  new  synovial  cell  in  the  neck  of  the 


femur  may  be  whol- 
ly a gradual  forma- 
tion. The  ligament 
between  the  two 
cavities  seems  only 
a vestige  of  origi- 
nal capsule,  or  pe- 
riosteum. 

There  are  un- 
questionable cases 
of  old  fracture  of 
the  cervix  femoris 
without  any  union, 
in  every  museum. 
Sir  A.  Cooper  early 
recorded  upwards 
of  forty,  and,  doubt- 
less,saw  many  more 
subsequently ; they 
might  probably  be 
reckoned  by  hun- 
dreds ; while  the 
supposed  cases  of 
bony,  or  even  liga- 
mentous reunion 
are  scarcely  to  be 
counted  by  tens, 
and  those  in  vari- 
ous degrees  doubt- 
ful. We  should  de- 
mand of  those  who 
are  most  confident 
about  the  latter,  to 
show  the  early  and 
partial  stages  of 
this  union  ; but 
even  these  are  wanting ; because,  it  is  alleged, 
they  are  so  slowly  produced. 

Mr.  Mayo  gives  two  cases,  exemplifying 
the  appearances  usually  found  on  dissection  ; 
and  observes,  “ there  are  features  in  them 
which  make  it  sufficiently  clear,  that  the  ab- 
sence of  bony  union  does  not  result  from 
imperfect  nutrition,  or  inadequate  supply  ot 
blood  to  the  separated  portion  K” 

Mr.  Mayo  “ believes  the  process  of  ossifi- 
cation to  be  extremely  slow.  Such  instances 
occur  in  those  only  who  are  not  greatly  ad- 
vanced in  life  at  the  time  of  the  fracture,  and 
in  whom,  through  the  care  with  which  the 
joint  is  kept  at  rest,  direct  union  by  soft  sub- 
stances takes  place  between  the  separated 
portions.  Nothing,  in  truth,  is  then  wanted 
for  the  restoration  of  the  part  but  time.” 
How  long  will  it  not  be  before  all  these  happy 
concomitants  are  met  with?  The  injury  is 
rare  before  advanced  life ; the  care  to  keep 
the  joint  at  rest  is  rarely  availing ; and  the  soft 
union  which  precedes  ossification  for  a length 
of  time,  is  at  least  but  little  known.  Does 
not  ligamentous  union  preclude  the  ossific? 

None  of  the  preparations  examined  by  Mr. 
Crosse,  in  the  museums  of  Paris,  seem  to  have 
afforded  him  one  satisfactory  instance  of  bony 
union  occurring  after  fracture  of  the  neck  of 
the  femur  within  the  capsule. 

1 Outlines  of  Human  Pathology. 
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The  greater  number  of  eases  examined  by 
Sir  A.  Cooper,  in  reference  to  ossific  union, 
exhibited  only  slight  attempts  for  its  produc- 
tion upon  the  neck  of  the  bone,  and  the  tro- 
chanter major : but  scarcely  any  upon  the 
head  of  the  bone 1 j I am  not,  however,  dis- 
posed to  think,  that  Sir  A.  Cooper  designed 
to  imply  that  ossification  is  materially  defec- 
tive about  the  roots  of  the  trochanters. 

The  dissections  furnished  by  Dr.  Colles  of 
Dublin,  exemplified,  in  every  instance,  either 
very  considerable,  or  total  absorption  of  the 
neck  of  the  bone,  and  an  increased  thickness 
of  the  capsule.  The  production  of  ligamen- 
tous bands,  or  thickenings  of  periosteal  fibres, 
were  also  very  generally  observed.  He  men- 
tions one  case  of  fracture  within  the  capsule 
especially,  where  no  other  effort  towards  re- 
union appeared  ; and  where  the  stability  of 
the  limb  depended  ordy  upon  such  bands, 
assisted  by  the  extraordinary  development, 
in  thickness,  of  the  capsular  ligament. 

In  Dr.  Colies’  first  and  second  dissections, 
no  appearance  of  commencing  reunion  was 
discovered ; the  surfaces  of  the  fracture 
moved  upon  each  other,  and  had  in  appear- 
ance somewhat  the  nature  of  ivory ; ligamen- 
tous productions  from  the  capsular  ligament  to 
the  exterior  of  the  bone  only,  attached  them 
together.  In  the  third  dissection  a slight 
attempt  at  reunion  had  been  made.  The 
sixth  dissection  offered  an  instance  of  the  most 
perfect  kind  of  reunion  which  some  suppose 
ever  happens  to  this  fracture, — the  new  bond 
of  union  was  also  covered  by  the  reflected 
synovial  membrane  or  periosteum  of  the  neck. 

In  the  seventh,  eighth,  and  ninth,  a partial 
fracture  only  appeared  to  have  occurred,  the 
solution  of  continuity  not  extending  com- 
pletely through  the  neck  of  the  bone,  but 
the  part  of  the  neck  that  was  not  fractured, 
was  softened,  and  appeared  more  like  carti- 
lage than  bone.  In  the  tenth  and  eleventh 
cases,  Dr.  Colles  considered  the  reunion  to  be 
effected  by  a substance  very  different  in  its 
nature  to  callus,  though  not  much  less  firm  ; 
he  thought  it  also  peculiar  to  fracture  of  the 
neck  of  the  femur2. 

Mr.  Amesbury  refers  to  the  following  cases. 
A woman,  about  fifty  years  of  age,  with  ever- 
sion of  foot  and  shortening  of  the  limb,  was 
confined  to  bed  twelve  months,  and  for  ten 
years  afterwards  walked  on  crutches ; after 
death  the  shortening  was  two  inches  and  a 
half,  and  the  preparation  of  the  case  showed 
it  to  be  a fracture  of  the  neck  of  the  femur 
within  the  capsule  ; considerable  absorption 
of  the  neck  had  taken  place ; the  head  and 
remaining  part  of  the  neck  were  united  prin- 
cipally by  bone  ; and  the  rest  by  a cartilagi- 
nous substance  ; the  capsular  ligament  was 
greatly  thickened,  and  closely  embraced  the 
joint. 

Another  case,  a dissection  nine  months  after 
the  fracture,  presented  a thickened  capsule, 

1 Mr.  Hunter’s  account  of  the  case  is,  that  the  shaft 
offers  union,  but  the  head  is  incapable  of  accepting  it. 

2 Dublin  Hospital  Reports. 


very  much  shortened  neck,  and  considerable 
bony  deposit.  A third  dissection,  twelve  months 
after  the  accident,  discovered  a very  much 
contracted  capsule,  with  a broad  and  liga- 
mentous band  on  each  side  of  the  joint ; and 
an  oblique  fracture  about  an  inch  long,  ex- 
tending downwards  immediately  from  the 
head  of  the  bone,  with  the  lower  portion  of 
the  fracture  outside  the  capsule,  not  united. 

In  a fourth  dissection,  the  necks  of  both 
femora  had  been  broken  ; the  surfaces  of  the 
fracture  on  the  right  side,  which  had  had  no 
surgical  attempt  towards  producing  union, 
were  quite  ununited,  except  at  the  edges, 
where  there  was  junction  by  means  of  a fibri- 
nous matter,  which  at  one  part  was  strong. 
The  other  cervix  had  been  broken  within  the 
capsule,  close  to  the  head,  and  was  firmly  united  ; 
the  neck  was  nearly  all  absorbed,  and  the  head 
depressed,  and  connected  by  strong  bands  to 
the  capsule,  which  wras  also  much  contracted 
and  thickened.  The  callus  had  become  can- 
cellated. This  last  remark  makes  me  suspect 
that  fracture  had  not  occurred. 

The  following  requires  more  careful  con- 
sideration 3.  A youth,  eighteen  years  of  age, 
fell  from  the  top  of  a loaded  cart,  and  alighted 
on  his  right  hip.  He  became  wholly  unable 
to  move  the  limb,  and  suffered  severely  when 
any  one  moved  it.  “ The  thigh  wras  bent  to  a 
right  angle  with  the  pelvis,  and  could  not  by 
any  means  be  extended.  Abduction  of  the 
thigh  was  difficult.  The  limb  was  everted,  at 
first  slightly,  afterwards  in  a greater  degree.” 
There  was  no  shortening,  but  rather  the  con- 
trary in  appearance  ; no  crepitus  was  disco- 
vered, but  there  was  considerable  swelling 
around  the  hip.  After  consultation  upon  this 
uncertain  case,  an  idea  of  a luxation  of  the 
head  of  the  femur  into  the  foramen  ovale,  led 
to  “ the  forcible  extension  of  the  limb  by  means 
of  the  pulleys,  and  the  thigh  then  moved  in 
several  directions,  by  which  the  head  of  the 
bone  might  be  replaced  in  its  socket.” 

About  two  months  after  the  accident,  the 
patient  was  received  into  St.  Bartholomew’s 
Hospital.  His  health  was  now  found  to  be 
much  deranged.  His  pulse  was  frequent  and 
hard.  He  complained  of  pain  in  his  head,  in 
the  injured  hip,  and  down  the  opposite  side. 
He  remained  nearly  in  the  same  state  for 
about  a month.  An  eruption,  as  of  small-pox, 
appeared,  and  two  days  afterwards  he  died. 
The  hip  alone  appeared  disordered  on  exa- 
mination. “ The  capsule  W'as  entire,  but  a 
little  thickened.  The  round  ligament  was 
uninjured.  A line  of  fracture  extended  ob- 
liquely through  the  neck  of  the  femur,  and 
entirely  within  the  capsule.  The  neck  of  the 
bone  was  shortened,  and  its  head,  in  conse- 
quence, approximated  to  the  trochanter  major. 
The  fractured  surfaces  were  in  close  apposi- 
tion, and  finally  united  nearly  in  their  whole 
extent  by  bone.  There  was  an  irregular  de- 
posit of  bone  upon  the  neck  of  the  femur, 

2 This  case  is  related  by  Mr.  Stanley  in  the  Med. 
Chir.  Transactions,  vol.  xviii. 
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beneath  its  synovial  and  periosteal  covering 
along  the  line  of  the  fracture. 

1 regret  that  we  have  not  more  complete 
accounts,  as  well  as  engravings,  of  this  valuable 
case.  It  must  not  be  admitted  as  unobjection- 
able ; but  supposing  a complete  fracture  to 
have  occurred,  it  is  to  be  remarked,  that  a cer- 
tain degree  of  obliquity  is  incompatible  with 
the  subsequent  assertions,  or,  rather,  conclu- 
sions. An  oblique  fracture  at  this  age,  with 
shortening  of  the  neck,  and  bony  reparation, 
entirely  within  the  capsule,  three  months  after 
the  infliction  of  the  injury,  are  not  enough 
to  establish  the  fact  that  the  first  injury 
did  not  reach  external  to  the  capsule  ; 
for  the  subsequent  changes  may  have  car- 
ried the  limits  of  the  capsule  nearer  to  the 
trochanters.  Suppose  this  to  have  been  a 
case  of  complete  fracture  ; suppose  even  the 
rigid  flexion  to  have  been,  moreover,  a par- 
tial luxation,  (for  the  capsule  seems  to  have 
suffered,)  an  oblique  fracture  of  the  neck 
would  leave  the  detached  portion  an  abundant 
periosteum,  and  would  render  coaptation  very 
forcible  by  the  wedging  up  of  the  lower  frag- 
ment. By  way  of  explaining  the  degree  of 
organization  of  the  parts  at  this  age,  I may  re- 
fer to  the  statement  formerly  made,  that  the 
epiphysis  seems  to  be  a solid  expansion  of 
periosteum,  whose  function,  until  active  growth 
has  ceased,  is  scarcely  arrested.  Does  not 
the  shortening  of  the  neck  at  this  growing 
age,  positively  require  that  the  capsule  should 
descend  to  include  more  of  the  neck  than  it 
did  previously  to  the  injury  ? 


Fig.  326. 


Diagram  to  shotv  the.  artieulur  surface  in  consequence 
of  displacement  after  fracture  no  longer  presenting 


inwards  and  upwards  as  in  the  doited  line.  In  the 
case  referred  to,  / think  the  inclination  of  the  head  is 
even  more  outwards , and  the  great  trochanter  is 
larger , and  higher;  and  distinctly  an  epiphysis  as  the 
head.  The  interspace  of  the  fragments  is  drawn  er- 
roneously. 

Thus  much  I had  written  previous  to  having 
examined  the  specimen  here  spoken  of,  in  St. 
Bartholomew’s  Museum.  After  seeing  the 
specimen,  however,  there  seems  to  be  reason 
for  the  expression  of  somewhat  different 
views,  though  not  of  the  original  narrative 
of  the  case.  It  is  evident,  that  full  two 
inches  of  the  head  and  neck  have  been  sepa- 
rated from  the  shaft  ; this  is  not  quite  con- 
sistent with  the  common  opinion  of  fracture 
entirely  within  the  capsule  ; and  again,  the 
axis  of  the  head  and  neck,  instead  of  pointing 
upwards,  and  inwards,  is  positively  directed 
upwards  and  outwards,  so  that  the  inferior 
fractured  surface  (or  that  of  the  shaft),  instead 
of  being  opposed  to  the  upper  (or  that  of  the 
neck)  is  in  close  contact  with  the  outside  of 
the  neck.  This  seems  to  me  to  account  for 
the  peculiar  deformity  in  the  case.  The 
rigidity  I attribute  to  the  muscles.  Lastly, 
the  neck  and  head  seem  by  no  means  to  have 
been  cut  off  from  periosteal  nutrition.  The 
connexions  of  the  epiphyses  are  not  yet  con- 
solidated. 

We  have  seen  that  rheumatic  ossification 
may  coat  the  whole  cervix  femoris,  and  even 
add  a lip  to  the  circumference  of  the  articu- 
lar cartilage.  A longitudinal  fracture,  first 
united  by  bone  without  the  capsule,  would 
hardly  fail  of  pretty  complete  ossification  in 
the  end  ; an  oblique  fracture  approaches  near- 
est ; and  next,  perhaps,  is  a transverse  fracture 
in  a young  person,  when  coaptation  and  nutri- 
tion are  sustained  by  active  periosteal  bands. 

Mr.  Stanley  thus  writes  to  Mr.  Bransby 
Cooper  : “ We  have  in  the  museum  of  St. 
Bartholomew’s,  twelve  specimens  of  fractures 
in  the  neck  of  the  thigh-bone  ; six  external 
to  the  capsule  and  united,  and  six  within  the 
capsule.  In  three  of  the  latter  there  is  no 
union,  and  in  the  other  three  there  is  union 
by  ligamentous  matter.”  Dr.  Monro  “ had 
an  opportunity  of  examining  two  cases  after 
death,  and  in  both  of  these  the  broken  ends 
of  the  neck  of  the  bone  were  united  by  a sub- 
stance somewhat  like  to  ligament.”  Dr. 
Colles  writes,  “ I have  never  yet  seen  an  in- 
stance of  bony  union,  when  the  fracture  had 
been  within  the  ligament.  We  have  very 
many  specimens  of  a disease  of  the  head  and 
neck  of  the  thigh-bone,  which  is  of  frequent 
occurrence  among  our  labouring  poor.  Dr. 
Codes  thought  of  publishing  his  opinions, 
“ and  of  endeavouring  to  show,  that  in  ad 
probability  the  supposed  cases  of  fracture 
within  the  ligament,  united  by  bone,  were 
merely  instances  of  this  disease 

The  reader  may  now  understand,  that  if  a 
portion  of  bone  be  quite  detached  from  the 
femur  in  the  acetabulum,  there  is  no  reason- 

1 See  a Treatise  on  Dislocations,  &c.  edited  by  Mr. 
Bransby  B.  Cooper. 
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able  prospect  of  reunion — that  there  is  a large 
number  of  fractures  across  the  neck  of  the 
femur,  the  sole  repair  of  which  consists  in  the 
thickening  of  the  soft  tissues  about  them — 
that  very  little  is  established  concerning  bony, 
or  ligamentous  union  of  fractures  near  to  the 
head  of  the  femur.  Their  occurrence  is  not 
to  be  denied,  but  they  cannot  ordinarily  be 
anticipated. 

With  regard  then  to  prognosis,  we  may  de- 
termine, as  far  as  the  precise  seat  of  the  frac- 
ture is  discoverable,  the  kind  or  degree  of 
reparation  to  be  anticipated.  Of  course,  the 
more  the  symptoms  of  fracture  within  the  cap- 
sule are  strongly  marked,  and  the  more  there 
is  of  lesion  and  displacement,  the  less  reunion 
is  to  be  looked  for.  In  all  kinds  of  cases, 
shortening,  however  guarded  against,  should 
rather  be  expected.  Eversion  is,  perhaps, 
more  readily  obviated,  but,  it  demands  con- 
stant watchfulness,  to  prevent  its  occurrence. 

With  regard  to  the  treatment  of  fracture  of 
the  neck  of  the  femur  within  the  capsule ; 
the  probability  of  ill-health  from  long  con- 
finement, is  to  be  weighed  against  the  extreme 
improbability  of  effecting  any  kind  of  union. 
That  a less  degree  of  lameness  is  to  be  ex- 
pected, according  as  the  consolidation  of  the 
parts  has  been  favoured  by  attention  to  rest 
and  position,  remains  to  be  proved.  It  has 
been  feebly  urged,  that  the  more  perfect  are 
the  means  adopted  for  apposition,  the  less 
will  be  the  subsequent  lameness ; but  this 


leaves  the  proper  method  of  treatment  alto- 
gether unheeded.  In  advanced  life,  fracture 
within  the  capsule,  attended  with  a distinct 
half  inch  of  shortening,  has  no  better  prospect 
than  thickening  of  the  soft  tissues  around  the 
joint.  An  unconstrained  posture  will  best 
suit  the  health  of  the  patient,  and  motion  will 
rather  tend  to  increase  the  reparative  thick- 
ening. The  extent  of  injury  external  to  the 
capsule,  which  may  be  doubtful,  requires  pro- 
portionate consideration.  The  fact,  that  in- 
flammation, and  even  suppuration  are  to  be 
feared  in  these  cases,  according  to  the  severity 
of  the  injury,  the  constitution  of  the  sufferer, 
and  to  the  disturbance  caused  by  the  surgeon, 
is  an  important  consideration.  An  easy  posi- 
tion, a warm  bed,  and,  in  short,  comfort,  as  for 
a feeble  child,  are  the  first  subjects  for  consi- 
deration. A low  form  of  fever  occasionally 
ushers  in  a fatal  conclusion  : good  support, 
therefore,  will  be  very  necessary,  and  it  will 
be  borne  more  easily  and  advantageously,  if 
all  that  comfort  requires  be  first  attended  to. 

Either  the  straight  posture,  as  recommended 
by  Desault  or  Royer;  or  the  double-inclined 
plane  with  the  limb  flexed,  and  the  patient  on 
his  back,  may  be  had  recourse  to,  but  with 
great  gentleness.  Hagedorn’s  plan  of  fixing 
the  long  splint  and  foot-board  to  the  sound 
limb,  for  the  purpose  of  maintaining  the  right 
length  and  position  of  the  injured  limb,  is 
preferred  in  America.  A single  pillow', 
placed  lengthwise  under  the  whole  limb,  upon 


Fig.  327. 


Fig.  327  shores  a com- 
mon appearance  of 
fracture  at  the  base 
of  the  cervix  femoris  ; 
but  the  specimen  from 
which  it  was  taken  af- 
forded a remarkable 
peculiarity.  The  pa- 
tient was  a man  of 
about  seventy  years  of 
aye.  The  neck  has,  in  a 
manner,  slid  down  over 
the  shaft,  which  partly 
penetrates  its  cuncelli. 
The  bony  reunion  and 
thickening  around  was 
so  great,  a fere  weeks 
after  the  accident,  that 
my  friend  Mr.  Cock 
had  some  suspicion  that 
the  callus,  which  icas 
felt  anteriorly,  might 
be  the  head  of  the  bone 
luxated.  There  is  much 
new  bone  about  the  tro- 
chanter minor.  There 
had  been  distinct  short- 
ening and  eversion  of 
the  limb.  There  is  no 
very  evident  wasting 
of  the  neck  of  the  bone. 
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Fracture  at  the  root  of 
the  cervix  femoris,  with 
a degree  of  impaction 
of  this  part  between  the 
trochanters.  The  union 
in  this  case  was  by  a 
feeble  ligamentous  ma- 
terial., but  adjacent 
parts  of  the  shaft  only 
were  encrusted  with  a 
little  new  bone.  In  si- 
milar cases  there  is 
generally  good  bony  re- 
pair•,  hut  sometimes  on- 
ly ligamentous  union , 
and  not  less  frequently 
there  is  found  a cavity 
almost  devoid  of  repa- 
ration. 


another  laid  transversely  beneath  the  knee, 
to  keep  the  limb  easily  bent,  is  the  treat- 
ment adopted  by  Sir  Astley  Cooper ; the  pa- 
tient, in  a fortnight  or  three  weeks,  is  per- 
mitted to  sit  in  a high  chair;  and  exercise  with 
crutches  is  allowed  soon  afterwards.  A stick 
is  substituted  for  the  crutches  after  a time, 
and  the  shortness  of  the  limb  is  compensated 
for,  when  the  treatment  is  considered  com- 
plete, by  a sole  to  the  shoe  of  the  necessary 
thickness. 

Dupuytren  considers  one  hundred  or  one 
hundred  and  forty  days  necessary  to  the  due 
consolidation  of  the  fracture,  supposing  the 
case  admits  of  it.  We  cannot  but  perceive, 
that  confinement  for  this  period  must  injure 
the  health,  and  that  restriction  about  the  joint 
must  cause  wasting;  and,  at  the  best,  the  ulti- 
mate deformity  is  not  likely  to  be  materially 
diminished  by  the  most  rigid  apposition. 

Finally,  I would  express  a hope,  that  the 
general  views  contained  in  this  essay,  as  to 
the  use  of  motion  and  tension  in  exciting 
repair,  will,  in  the  present  cases  and  in  many 
others,  tend  to  modify  the  severe  restraints 
which  are  commonly  recommended. 

Fractures  external  to  the  capsule. 

Fractures  at  the  very  base  of  the  cervix  fe- 
moris, are  only  less  frequent  than  those  within 
the  capsule.  It  is  often  difficult  to  distinguish 
the  first  from  the  last.  It  is  common  to  meet 
with  the  neck  somewhat  driven  into  the  shaft, 
or  into  the  cancelli  of  the  great  trochanter  1 : 

1 It  is  commonly  and  truly  said,  that  the  neck  is 
thus  embedded  in  these  cases,  but  the  part  of  the  cervix 


in  this  case  there  is  a full  half-inch  of  short- 
ening, considerable  diminution  of  the  round- 
ness, and  sometimes  of  the  mobility  of  the 
hip,  eversion,  and  great  pain  over  the  part, 
especially  in  moving  it.  This  is  more  parti- 
cularly an  accident  of  persons  under  fifty',  and 
generally  the  force  producing  it  is  great. 
Crepitus  is  very  readily  discoverable.  Much 
contusion,  extravasation,  inflammation,  and 
delay  belong  also  to  these  cases,  and  they 
become,  in  a manner,  diagnostic.  In  the  old, 
they  are  sometimes  followed  by  fatal  fever. 
Occasionally,  the  shortening,  impaction,  and 
want  of  crepitus  and  mobility,  approach,  in 
degree,  to  the  effects  produced  when  the 
head  is  driven  through  the  acetabulum. 

Fractures  of  the  neck  of  the  femur  outside 
the  capsule,  were  treated  by  Sir  A.  Cooper 
with  the  double  inclined  plane  ; the  patient 
being  placed  on  his  back,  and  the  limb  in  a 
bent  posture.  A long  splint  applied  to  the 
outer  side  of  the  injured  thigh,  is  then  fastened 
to  the  pelvis  by  a strong  leather  strap,  so  as 
to  press  one  portion  of  the  bone  against  the 
other ; the  lower  end  being  also  secured  by 
a strap  to  the  outside  of  the  knee.  This  po- 
sition is  continued  for  eight  weeks,  when  the 
patient  may  leave  his  bed,  should  the  attempt 
not  prove  too  painful ; but  the  splint  is  still 
to  be  employed  for  another  fortnight. 

Dupuytren  did  not  resort  to  lengthened  or 
fixed  extension.  Under  his  treatment,  the 
patient  was  first  laid  upon  his  back  with  the 

most  deeply  thrust  in,  is  usually  that  which  is  next  to 
the  trochanter  minor,  so  that  the  head  of  the  bone  is 
bent  considerably  downwards. 
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thigh  and  the  leg  flexed ; and  the  displaced 
outer  fragment  was  then  reduced.  A double 
inclined  plane  was  then  used,  formed  of  seve- 
ral pillows  placed  one  above  another  ; — each 
having  been  firmly  rolled  up,  and  the  whole 
compacted  by  sewing — another  pillow  was 
placed  lengthwise  over  the  pile,  on  which  the 
limb  was  made  to  rest  from  the  hip  to  the 
heel.  Sheets  folded  round  the  limb,  and 
secured  to  the  four  posts  of  the  bed,  were 
also  applied  to  keep  the  thigh  and  leg  in  its 
right  position.  The  double  inclined  plane 
was  gradually  lowered  after  the  fractured 
part  was  consolidated. 


Fig.  329. 


Comminuted  fracture  of  the  trochanter  major  from 
direct  violence  in  an  aged  person. 


A fracture  which  separates  the  trochanter 
major  freely  from  its  attachment,  must  chiefly 
result  from  direct  violence,  in  which,  however, 
the  gluteus  medius  may  take  a part.  The 
fragment  is  to  be  discovered  loose  and  widely 
detached  ; not  following  the  movements  of  the 
shaft,  but  mostly  affording  some  crepitus  when 
depressed,  or  when  the  knee  is  carried  for- 
wards. This  part  may  be  comminuted,  or  it 
may  be  so  broken,  that  its  fibrous  covering 
may  not  allow  displacement.  An  easy  pos- 


ture, slight  flexion,  and  abduction  and  pres- 
sure, will  facilitate  the  reunion,  which  will  be 
osseous,  unless  the  separation  has  been  great. 

The  detached  portion  of  the  trochanter  in 
some  cases  is  drawn  forwards  towards  the 
ilium,  while  in  others  it  is  found  towards  the 
tuberosity  of  the  ischium  ; in  most  cases  the 
fragment  is  generally  far  removed  from  the 
surface,  whence  it  had  been  detached.  The 
foot  may  be  benumbed  ; and  the  patient  expe- 
riences much  pain  and  difficulty  in  all  attempts 
to  turn  himself  in  bed.  The  soft  tissues, 
having  been  inflamed,  contract,  and  the  frac- 
ture readily  unites  ; and  a good  use  of  the 
limb  is  regained.  The  accident  may  occur  at 
any  period  of  life. 

The  epiphysis  only  of  the  great  trochanter 
may  be  similarly  detached.  The  following 
case  occurred  to  Mr.  C.  A.  Key.  A girl 
about  sixteen  years  of  age  tripped  and  fell, 
striking  the  right  trochanter  violently  against 
the  curbstone.  She  rose  and  walked  home 
without  much  inconvenience.  On  the  sixth 
day,  in  consequence  of  increased  pain  on  the 
inner  side  of  the  thigh,  she  sought  admission  at 
Guy’s  Hospital.  The  constitutional  symptoms 
being  violent,  she  was  placed  under  the  care 
of  the  physician.  The  limb  was  consider- 
ably wasted,  and  seemed  half  an  inch  longer 
than  the  other.  It  admitted  of  passive  mo- 
tion in  all  directions  ; but  abduction  caused 
considerable  pain.  Excessive  fever  led  to 
her  death  on  the  ninth  day.  Suspecting  some 
obscure  fracture  of  the  femur,  Mr.  Key  now 
examined  the  limb  anew,  but  he  could  find  no 
crepitus,  or  inequality,  or  tumefaction.  Pus 
was  formed  along  the  side  of  the  pectineus 
towards  its  insertion,  and  extending  behind  the 
cervix  femoris.  A rupture  had  detached  the 
great  trochanter  from  the  shaft,  but  without 
tearing  through  the  tendons  on  the  outer 
side  of  the  process,  namely,  those  of  the  two 
smaller  glutei  and  vastus  externus : these 
served  as  a hinge  which  allowed  the  trochan- 
ter to  be  only  slightly  moved  in  one  direction 
when  exposed  by  dissection. 

I have  already  adverted  to  fractures  imme- 
diately below  the  trochanters ; which  are,  hap- 
pily, not  frequent.  The  flexors  of  the  hip, 
devoid  of  all  opposition,  make  the  upper  frag- 
ment point  forwards,  and  this  requires  all  the 
attention  of  the  surgeon.  First  to  raise  the 
shoulders  as  much  as  may  be,  and  then  the 
knee,  are  the  chief  points ; but  if  a double- 
inclined  plane  be  employed,  the  knee  should 
be  but  slightly  bent.  A straight  splint,  padded 
so  as  to  give  some  flexion  of  the  knee,  and  to 
elevate  the  foot,  will  sometimes  answer.  Rol- 
lers to  the  entire  limb,  and  firm  splints  about 
the  thigh,  will  be  necessary  to  give  it  stability. 

The  farther  the  fracture  is  distant  from  the 
trochanters,  the  more  advantage  may  be  ex- 
pected from  direct  means  to  depress  the  upper 
and  projecting  fragment1. 

1 In  children,  pasteboard  and  rollers,  and,  perhaps, 
adhesive  plaster,  form  the  best  apparatus ; and  nice 
attention  secures  the  best  success. 
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Fig.  330. 

Fig.  330.  Oblique  fracture 
of  the  shaft  0/  the  femur  a 
little  below  the  trochanters. 
The  under  portion  is  drawn 
unusually  upwards  and 
forwards,  while  the  upper 
fragment  is  directed  out- 
wards. The  new  ossifica- 
tion is  abundant , but  prin- 
cipally beticeen  the  tivo 
portions.  The  above  is  the 
representation  of  an  un- 
common degree  of  defor- 
mity, which  almost  pro- 
claims of  itself  the  deside- 
rata of  its  treatment. 


“ Application. — The  patient  is  to  be  placed  upon  the 
mattress  with  the  perineum  opposite  the  hole  in  the 
middle  plane  of  the  apparatus  ; and  the  lower  limbs, 
in  in,  over  the  double  inclined,  plane.  The  foot  of  the 
injured  limb  should  then  be  fixed  by  means  of  a band, 
n,  and  a pad  placed  just  below  the  external  malleo- 
lus, to  the  foot-board,  k,  which  will  keep  it  upright, 
with  the  heel  close  doicn  against  the  mattress.  After 
which  the  middle  plane,  d,  should  be  adapted  to  the 
length  of  the  sound  thigh,  by  the  two  portions  of  board 
of  which  it  is  composed,  being  moved  upon  each  other 
so  as  to  elongate  or  shorten  it  as  it  mat/  be  found  ne- 
cessary ; it  is  fixed  by  the  screw,  g.  The  pelvis  and 
limb  may  be  thus  kept  perfectly  i/uiet,  and  motion  of 
the  fragments  totally  prevented  ; continued  extension 
may  be  made  in  the  line  of  the  thigh-bone  and.  retrac- 
tion of  the  limb  prevented , while  neither  inversion  nor 


Fig.  331.  Mr.  Amesbury's 
Apparatus  for  fractures 
of  the  upper  part  of  the 
femur. 

“ Composition.  Three 

pieces  of  board  are  to 
be  procured  of  sufficient 
length  to  rest  upon  the  sides 
of  the  bedstead,  b,  by  which 
the  apparatus  itself  is  to 
be  raised  from  the  floor. 
One  of  these,  c c,  should  be 
placed  near  the  lower  end 
of  the  frame,  a a ; the 
second  near  the  lower  end 
of  the  upper  plane,  e ; and 
the  third  near  the  upper 
end  of  the  frame.  The 
middle  and  lower  planes , 
d d,  being  raised  to  the 
proper  degree  of  elevation, 
rest  upon  the  rack , i,  of  the 
frame,  and  are  covered  by 
a hair  mattress,  which 
should  extend  the  whole 
length  also  of  the  plane,  e, 
as  they  lie  connected  toge 
ther.  The  mattress  should 
be  provided  with  a hole  at 
the  part  which  corresponds 
to  the  middle  plane  of  the 
apparatus.  A blanket  and 
sheet,  ivith  a hole  in  each, 
to  correspond  to  the  hole 
in  the  mattress,  are  to  be 
applied  over  this,  and 
stitched  round  the  edge, 
III,  and  round  the  hole 
in  the  centre,  placed  op- 
posite the  trap-door,  f in 
order  to  prevent  them  from 
getting  into  folds  and  in- 
commoding the  patient. 

eversion  of  the  foot  can  possibly  take  place.  W hen  the 
neck  of  the  thigh-bone  is  fractured,  there  are  two  in- 
dications to  be  fulfilled,  namely,  to  / rrevent  the  upper 
end  of  the  femur  from  dropping  from  its  natural 
line,  and  to  keep  the  fractured  surfaces  in  perfect 
contact.  The  first  is  done  by  property  placing  a small 
pad  under  the  trochanter  major,  between  it  and  the 
mattress ; and  the  second  by  a padded  splint,  q,  r, 
placed,  along  the  outer  side  of  the  thigh,  and  secured  to 
the  pelvis  and  lower  part  of  the  thigh  by  two  simple 
bands,  t,  s,  which  should  be  tied  round  the  pelvis,  so 
as  to  exert  a sufficient  degree  of  pressure  to  keep  the 
fractured  surfaces  in  contact.  In  fractures  of  tlic 
trochanter  major  above  the  neck,  the  limb  should  be 
kept  in  a position  to  allow  of  the  great  toe  being  in  a 
line  with  the  anterior  superior  spinous  process  of  the 
ilium.  Unless,  in  these  cases,  there  is  fracture  also 


Fig.  331. 
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of  the  neck  of  the  bone,  it  is  unnecessary  to  keep  up 
extension ; it  suffices  to  apply  the  middle  of  a four- 
tailed bandage  over  a pad  of  lint  just  above  the  tro- 
chanter, two  of  the  tails  of  which  should  be  carried 
round  the  pelvis  and  drawn  rather  tightly,  to  prevent 
the  bandage  from  slipping  off,  and  the  remaining  two, 
also  upon  a pad,  round  the  upper  part  of  the  thigh, 
and  fastened  as  close  as  the  case  may  require.  The 
object  of  this  bandage  is  to  counteract  the  contraction 
of  those  muscles  w)iich  have  a tendency  to  separate 
the  fractured  surfaces.  A splint  should  also  be  ap- 
plied altjnq  the  outer  side  of  the  thigh  as  in  fracture 
of  the  neck ; its  object  is  to  keep  the  trochanter  in  a 
proper  line  with  the  shaft  of  the  bone.  In  fractures 
between  the  trochanters,  just  below  the  neck,  the  same 
position  is  necessary  as  in  fractures  of  the  neck  of  the 
l>one  ; the  trochanter  being  prevented  from  dropping 
by  a hard  pilloiv  placed  beneath  it,  and  the  upper 
and  lower  fragments  kept  in  a proper  line  by  means 
of  the  side  splint  lightly  applied.  In  fractures  below 
the  trochanter  minor,  the  limbs  ought  to  be  placed 
over  the  double  inclined  plane,  fixed  at  a right  angle, 
and  the  injured  limb  extended  to  its  natural  length  by 
the  elongation  of  the  middle  plane.  A common  splint, 
well  padded,  and  long  enough  to  reach  from  the 
tuberosity  of  the  ischium  to  the  ham,  should  be  placed 
under  the  thigh  upon  some  straps,  another  upon  the 
outer  side,  another  upon  the  inner,  and  a fourth  upon 
the  front  of  the  thigh.  They  should  keep  up  a pressure, 
judiciously  regulated,  upon  the  limb,  by  means  of 
straps  arid  buckles  V’ 

I have  already  objected  to  the  rigid  treat- 
ment of  fractures  near  to  the  head  of  the 
femur.  I must  here  remark  that  the  great 
flexion  of  the  knee  as  above  depicted,  seems  a 
needless  extension  of  the  rectus  femoris. 
When  the  femur  is  broken  near  its  middle. 


Fig.  332. 


Fig.  332  shores  the  appearance  of  a transverse  fracture 
of  the  right  femur  a little  above  the  condyles,  u'hich 
has  been  long  repaired  ; there  has  been  no  displace- 
ment. It  is  found  that  in  similar  injuries,  here,  and 
near  the  middle  of  the  thigh,  the  reunion  may  h.uve 
the  bone  too  little  curved,  or  too  much  so. 

• From  Dr.  Cutler’s  Practical  Guide  to  Dressing,  &c. 


the  inferior  portion  may  be  directed  outwards, 
with  or  without  overlapping  ; but  a little  at- 
tention readily  detects  and  remedies  this. 
Some  abduction  of  the  leg,  or  even  the  me- 
thod of  Pott,  may  be  useful  in  such  a case. 
In  cases  of  oblique  fracture  of  the  shaft, 
we  must  expect  that  the  displacement  will  be 
at  one  time  determined  by  the  line  of  frac- 
ture, at  another  by  the  muscles,  or  occasion- 
ally by  both. 

If  the  student  will  observe  Figs.  273,  274, 
and  275,  285  ( a and  a'),  295,  296,  and  297, 
— which  were  employed  without  reference  to 
resent  considerations,  he  may  understand 
ow  common  are  lateral  displacement  and 
overlapping,  as  sequelas  of  fracture  of  the 
shaft  of  the  femur.  Specimens  of  union  with- 
out these  consequences  are  few  ; and  trans- 
verse fracture  scarcely  seems  to  prevent  their 
occurrence  in  general,  excepting  when  it  hap- 
pens near  the  condyles. 

To  ber.d  the  knee  considerably  when  the 
femur  is  broken  near  its  middle,  and  when 
there  is  any  disposition  to  overlapping,  is,  of 
course,  to  prevent  the  relaxation  of  the  short 
and  powerful  extensors  of  the  knee,  which  are 
by  far  the  most  influential  causes  of  shortening. 
The  flexion  of  repose  is  some  criterion,  and 
either  straight  splints  or  inclined  planes  may 
be  made  to  conform  to  this  condition,  at  least 
in  part.  Sir  A.  Cooper  considers  that  de- 
formity is  sure  to  result  from  fracture  just 
above  the  condyles,  if  the  limb  be  not  placed 
in  a bent  position.  He  recommends  the 
double  inclined  plane,  and  a roller  applied 
round  the  femur. 


Fig.  333. 


Fracture  of  the  internal  condyle  nearly  in  a longitudi- 
nal direction ; the  fragment  is  retracted.  The  union  is 
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rather  recent.  The  new  hone , both  before  and  behind , 
was  abundant  to  the  very  margin  of  the  articular 
cartilage , beyond  which  the  fissure  remained  unalter- 
ed. Abduction  of  the  leg  might  have  diminished  the 
ret  raction  of  the  inner  condyle. 

In  an  oblique  fracture  of  the  external  or 
internal  condyle  of  the  femur  into  the  joint, 
the  position  of  the  utmost  ease  and  quiet  is 
desirable  for  some  days.  Subsequently  the 
extended  position  is  preferred,  that  the  head 
of  the  tibia  may  maintain  the  face  of  the  frac- 
tured condyle  in  a right  line  with  its  fellow. 
The  limb  having  been  previously  so  placed 
upon  a pillow  as  to  give  rest ; and  such  time 
having  been  given,  that  leeches  and  evapo- 
rating lotions  may  be  applied  for  the  removal 
of  swelling  and  inflammation  ; Sir  A.  Cooper 
directs  that  a roller  be  applied  round  the 
knee,  and  that  a piece  of  stiff  pasteboard  dip- 
ped in  warm  water  be  applied  under  the  knee, 
and  confined  by  another  roller : the  paste- 
board is  to  be  about  sixteen  inches  long,  and 
sufficiently  wide  to  extend  under  the  joint, 
and  to  each  side  of  it,  as  far  as  the  edges  of 
the  patella  ; it  thus  adapts  itself  to  the  joint, 
and  retains  its  form  when  dry,  so  as  best  to 
confine  the  bones.  He  says  also,  that  splints 
of  tin  or  vrood  may  be  used  on  each  side  of 
the  joint ; but,  being  apt  to  create  uneasy 
pressure,  he  does  not  seem  to  recommend 
them.  There  is  not  the  least  reason  to  anti- 
cipate ankylosis,  unless  inflammatory  disor- 
ganization of  the  joint  first  occurs. 

The  preservation  of  free  flexion,  and  exten- 
sion of  the  leg,  in  a boy,  is  recorded  after  a 
compound  fracture  of  the  external  condyle  ; 
and  even  after  a portion  of  it  had  been  ex- 
tracted. 


“ My  dear  Sir1,  Oct.  20,  1842. 

“ I have  carefully  read  your  paper  on  frac- 
tures of  the  thigh There  are,  how- 

ever, one  or  two  points  on  which,  venturing 
to  differ  from  the  generally  received  opinions, 
as  adverted  to  in  your  paper,  I offer  for  your 
consideration  the  following  remarks. 

“ The  cause  of  the  displacement  which  the 
broken  ends  of  a bone  undergo,  has  usually 
been  sought  for  in  the  muscles  that  act  upon 
the  upper  fragment.  Thus,  when  the  tibia 
is  broken  two  or  three  inches  below  its  tu- 
bercle, and  the  upper  portion  projects  or  rides 

1 Some  apology  may  appear  necessary  for  inserting 
the  above  letter,  where  a strict  regularity  of  arrange- 
ment is  confessedly  a chief  object  of  solicitude;  but  1 
shall  hope,  in  this  case,  to  stand  excused.  Being  aware 
that  Mr.  Key  had  been  for  some  time  occupied  in  a 
particular  manner,  with  certain  points  in  the  subject  of 
fractures,  I submitted  to  him  (my  former  master  in  sur- 
gery), the  proofs  of  the  foregoing  pages  relative  to  frac- 
tures of  the  thigh-hone,  with  some  hope  that  he  would 
have  had  time,  so  to  correct  or  extend  them,  as  to  make 
them  his  own,  which  could  not  but  have  been  to  the 
advantage  of  the  reader.  I have  to  regret  that  the 
proofs  were  returned  to  me  with  only  a favourable 
opinion  of  them,  and  the  above  letter,  which  I could 
neither  think  of  omitting  nor  of  using  as  a note.  Mr. 
Key’s  reflections  are,  in  a measure,  indispensable  to 
the  full  knowledge  of,  and  ought  to  be  made  a part 
of,  the  general  doctrine  of  fractures. 


over  the  lower,  the  deformity  is  attributed  to 
the  influence  of  the  extensors  acting  through 
the  medium  of  the  patella  ; and  position,  by 
relaxing  these  muscles,  is  held  to  be  the  best 
means  of  rectifying  the  crooked  limb.  If  the 
thigh  be  fractured  one-third  of  its  length 
downward,  and  the  end  of  the  upper  fragment 
is  seen  projecting  either  forwards  or  outwards, 
(two  most  common  kinds  of  displacement)  the 
flexors  or  abductors  are  supposed  to  be  in 
fault ; and  the  position  that  shall  relax  the 
psoas  and  iliacus,  or  the  smaller  glutaei,  is 
regarded,  cceteris  paribus,  as  the  most  advan- 
tageous. 

“ The  reason  why  so  much  is  attributed  to 
the  muscles  that  act  upon  the  upper  portion 
of  bone  is,  the  great  displacement  which  this 
sustains,  in  comparison  with  the  lower ; the 
latter  appearing  to  undergo  little  or  no  change 
of  position,  and  preserving  a nearly  straight 
line.  And,  as  in  the  case  of  a broken  thigh, 
the  only  muscles  that  can  draw  the  upper  part 
forward  are  those  above  named,  the  displace- 
ment is  at  once  attributed  to  an  undue  action 
of  these  flexors.  It  is  not,  however,  easy  to 
understand,  why  muscles  situated  far  above 
the  fracture,  and  sustaining  no  injury,  should 
be  disposed  to  act  upon  the  offensive,  while 
those  muscles  that  act  in  the  opposite  direc- 
tion, should  be  wholly  passive  on  the  occasion. 
It  is  still  more  difficult  to  comprehend,  why 
the  extensor  quadriceps,  lying  upon  the  femur, 
should  be  disposed  to  such  inconvenient  ac- 
tion as  that  of  perversely  drawing  the  upper 
portion  of  a broken  tibia  forwards  ; the  site  of 
the  fracture  having  no  apparent  connexion 
with  the  muscles  to  which  the  displacement  is 
attributed.  If  we  examine  this  matter  we 
shall  find,  that  the  muscles  at  a distance  from 
the  fracture,  sustaining  no  irritation,  take  no 
part  in  the  displacement ; and  the  sole  cause  of 
the  over-riding  of  one  piece  over  the  other, 
will  be  found  in  the  muscles  immediately  ad- 
joining the  site  of  fracture. 

“ The  violence  that  accompanies  a fracture, 
is  usually  productive  of  more  or  less  effusion 
of  blood ; from  laceration,  either  of  periosteum 
or  of  the  muscle  attached  to  the  bone  ; and  the 
interstitial  cellular  texture  of  the  muscle  be- 
comes still  further  distended  by  serous  infil- 
tration, the  effect  of  inflammation.  The  mus- 
cular fibre  investing  the  broken  ends  of  the 
bone,  thus  distended  and  swollen,  can  no 
longer  be  drawn  into  a straight  line,  and  for  a 
time  remains  shortened  ; thus  offering  an  evi- 
dent obstruction  to  the  re-adjustment  of  the 
fractured  bone. 

“ The  muscle,  thus  shortened  by  mechanical 
distension,  and  irritated  to  contract,  by  the 
injury  it  has  sustained,  acts  upon  the  lower 
portion  of  bone,  as  being  the  more  moveable  ; 
but  the  upper  part  of  the  shaft  is  soon  forced 
out  of  a straight  line,  by  the  lower  portion, 
obeying  the  contraction  of  the  muscle;  and 
it  takes  a backward  or  forward,  an  inward  or 
outward  direction,  according  to  the  line  of  the 
fracture.  The  upper  portion,  being  thus  dis- 
placed, is  regarded  as  that  on  which  the 
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muscles  are  directly  acting  ; to  this  portion 
the  surgeon  directs  his  attention,  and  confines 
his  attempts  at  reduction  ; while  the  lower, 
which  is  really  in  fault,  retaining  its  straight 
line,  is  regarded  as  the  cause  of  the  limb  being 
shortened,  but  not  as  the  protruder  of  the 
upper  fragment.  This  process  of  displace- 
ment of  the  upper  by  the  lower  fragment,  in 
simple  or  compound  (open)  fracture,  if  dis- 
placement exist,  may  be  demonstrated  on  the 
dead  body,  or  on  the  amputated  limb. 

“ If  such  be,  as  I believe  it  is,  the  cause  of 
displacement  of  the  upper  segment  of  a broken 
femur,  humerus,  or  tibia;  it  clearly  follows, 
that  the  direction  which  the  displaced  bone 
takes  must  be  wholly  dependent  upon  the  line 
of  fracture,  and  independent  of  the  action  of 
distant  flexors,  abductors,  & c.  Thus,  viewing 
the  femur  anteriorly,  if  the  fracture  is  seen 
traversing  the  bone  downwards,  from  the  in- 
ner to  the  outer  aspect,  the  upper  portion 
will  be  thrust  outwards,  as  the  line  of  fracture 
renders  it  impossible  for  it  to  take  any  other 
direction.  Or  if,  on  the  contrary,  the  bone 
be  broken  in  the  opposite  direction,  the  upper 
fragment  will  seem  to  be  in  a state  of  adduc- 
tion, that  is,  it  will  be  thrust  inwards’;  and  the 
same  correspondence  will  be  found  to  obtain 
between  other  lines  of  fracture,  and  the  seve- 
ral other  directions  given  to  the  upper  part  of 
the  bone. 

“ Hence  the  treatment  of  fractures  should 
be  considered  mainly  with  reference  to  the 
lower  portion  of  bone ; which,  pressing  upwards, 
forces  the  upper  part  out  of  the  straight  line ; 
and  this  can  easily  be  remedied  by  extension. 
If  this  pressure  be  removed  by  extending  the 
limb,  and  drawing  down  the  lower  portion, 
the  upper  will  fall,  or  be  drawn  into  its  place, 
as  the  obstacle  to  its  re-adjustment  becomes 
removed  by  absorption  of  the  effused  fluids. 
It  is  not  intended  to  exclude  the  advantage 
which  position  affords ; this  must  ever  be 
attended  to,  by  seeking  for  such  a position  as 
will  relax  the  muscles  of  the  limb,  and  give 
as  much  ease  to  the  patient  as  is  consistent 
with  the  security  of  the  broken  bone. 

“ In  the  instance  of  a fractured  humerus,  the 
weight  of  the  limb  is  usually  sufficient  to  pre- 
serve the  bone  in  a straight  line ; and  in  such 
cases,  the  custom  (a  sound  one  in  practice)  pre- 
vails, of  allowing  the  patients  to  walk  about ; 
in  order  that  the  limb  may  have  the  advan- 
tage of  gravitation,  which  in  the  recumbent 
position  would  be  lost. 

“ The  tibia,  when  broken,  requires  a different 
application  of  force  to  preserve  the  ends  of 
the  broken  bone  in  due  apposition.  Manual 
extension  may  enable  the  surgeon  to  replace 
them  soon  after  the  accident ; and  a well- 
chosen  position  may  be  all  that  is  necessary 
to  retain  them.  But  in  cases  of  oblique 
fracture  with  great  displacement,  continued 
extension  is  not  unfrequently  found  requisite, 
both  to  effect  a reduction  of  the  broken  ends 
of  the  bone,  and  to  retain  them  in  apposition. 
The  simple  contrivance  of  a weight  and  pul- 
ley effects  this  desirable  end  in  the  most  effi- 


cient manner,  and  with  the  least  suffering  to 
the  patient ; who  rarely  complains  of  force 
employed  in  this  way.  It  acts  gradually  but 
continuously  ; and  wearying  the  muscles,  im- 
perceptibly draws  the  lower  portion  of  bone 
into  its  proper  line,  and  there  retains  it ; while 
a modification  of  the  starch  apparatus,  leads  to 
a speedy  union  of  the  broken  surfaces. 

“ In  fractures  of  the  femur,  the  same  principle 
of  gradual  extension  is  necessary,  in  order  to 
effect  a good  line  of  union,  and  prevent  short- 
ening of  the  limb.  The  best  mode  of  accom- 
plishing this,  I have  found  to  be  by  means  of 
a double-inclined  plane,  the  leg-piece  of  which 
can  be  raised  or  depressed,  independently  of 
the  thigh-piece  ; thus  enabling  the  surgeon  to 
extend  the  lower  portion  of  the  femur  at  plea- 
sure. From  the  third  to  the  tenth  day,  ab- 
sorption of  the  effused  fluids  proceeds  with 
more  or  less  rapidity ; and  the  degree  of  ex- 
tension employed  can  with  exactness  be  pro- 
portioned to  the  progress  of  absorption,  and 
to  the  capability  of  the  surrounding  muscular 
and  other  tissues  to  bear  elongation.  This 
principle  I have  for  some  time  used  in  my 
treatment  of  fractured  thighs  at  Guy’s  Hos- 
pital. 

“ The  aid  which  this  principle  of  extension 
affords  to  the  efficacy  of  the  starch  bandage, 
and  the  great  advantages  of  M.  Suetin’s  mode 
of  applying  that  valuable  form  of  apparatus,  in 
the  treat  ment  of  fractures  generally,  are  matters 
of  great  interest  and  usefulness  ; but  the  due 
consideration  of  these  and  other  points,  as,  for 
example,  the  proper  time  and  most  conve- 
nient method  of  applying  this  bandage,  would 
compel  me  to  enlarge  my  communication  be- 
yond the  usual  limits  of  a letter,  to  which  I 
originally  intended  to  confine  myself.  I shall 
therefore  subscribe  myself,  my  dear  sir, 

“ Your  faithful  friend, 

“ C.  Aston  Key.” 

FRACTURES  OF  THE  PATELLA. 

The  patella  may  be  fractured  either  by  a 
blow,  or  fall  upon  the  part,  or  by  the  action  of 
the  extensor  muscles. 

The  ligament  of  the  patella  is  occasionally 
ruptured  by  the  force  of  the  extensor  mus- 
cles, and  sometimes  the  broad  tendon  of  the 
extensors  gives  way,  but  less  frequently  than 
the  ligament. 

The  fractures  produced  by  the  violent  ac- 
tion of  the  extensors  of  the  leg  are  always 
more  or  less  transverse.  Longitudinal  or  ver- 
tical fractures  are  only  produced  by  peculiar 
blows  upon  the  bone  ; but  transverse  frac- 
tures are  by  far  the  most  common  accidents. 

That  muscular  contraction  alone  will  occa- 
sion the  fracture,  is  made  evident  by  the  oc- 
currence of  cases,  in  which  the  patients  suc- 
ceed in  preventing  themselves  from  falling  or 
striking  the  knee  ; and  the  fall  is  also  some- 
times, very  evidently,  subsequent  to,  and  the 
immediate  effect  of,  the  fracture.  The  centre 
of  gravity  of  the  body  being  at  the  time,  from 
some  cause  or  another,  inclined  backwards, — 
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as  in  descending  stairs,  the  anterior  muscles 
contract,  in  order  to  restore  the  equilibrium, 
and  the  extensors,  acting  on  the  patella,  break 
it  directly  across  *. 

It  appears  also,  that  in  a certain  position, 
the  extensor  muscles  of  the  leg  act  with  ex- 
treme force  on  a part,  only,  of  the  patella,  and 
that  thus  very  little  more  than  the  ordinary 
action  of  the  extensors  may  be  sufficient  to 
effect  a transverse  fracture.  The  knee  being 
slightly  flexed,  (half  way  between  extension 
and  a right  angle,)  the  patella  rests  only  by  a 
part  of  its  surface,  on  the  condyles,  and  the 
apex  projecting,  unsustained,  may  be  bent 
down,  as  it  were,  by  the  strain  of  the  liga- 
mentum  patellae. 

By  this  flexure  of  the  knee,  the  chief  stress 
of  pressure  falls  on  parts  only  of  the  articu- 
lar faces  of  the  patella,  and  the  strain  of  ex- 
tension operates  peculiarly  across  the  middle 
of  its  anterior  surface  ; that  is,  the  ligamentum 
patellae  on  the  one  side,  and  the  extensor 
muscles  on  the  other,  instead  of  drawing  on 
the  patella  simply  in  the  direction  of  its  long 
axis,  have  a tendency  to  bend  each  end  of  the 
bone  backwards  ; and  (as  a stick  is  broken 
across  the  knee),  the  anterior  surface  of  the 
bone,  though  strengthened  by  a very  strong 
expansion  of  the  tendons,  yields  transversely, 
and  the  complete  division  of  the  bone  imme- 
diately follows.  It  does  not  appear  that  a 
crushing  of  the  under  surface,  which  might 
be  expected,  ever  takes  place  in  these  cases. 

It  is  usually  said,  that  when  one  patella  is 
broken,  there  is  reason  to  anticipate  a similar 
accident  in  the  fellow-bone ; and  experience,  in 
a measure,  proves  this.  The  fact  is  imputed 
to  the  lameness  resulting  from  the  first  acci- 
dent, and  this  is  not  to  be  disregarded  ; but 
I have  been  led  to  suppose  that  the  persons 
in  whom  both  patellae  become  broken,  (and 
especially  if  in  consequence  of  muscular  ac- 
tion,) must  have  a peculiar  conformation  of 
parts  which  facilitates  the  occurrences  as  I 
have  above  described.  Sir  A.  Cooper  relates 
the  case  of  a young  woman  in  whom  both  pa- 
tellae were  broken  transversely.  Sir  A.  Cooper 
also  describes  the  transverse  fracture  of  a pa- 
tella occurring  from  simple  muscular  action, 
in  a lady,  which  is  not  extremely  rare.  Such 
facts  are  rather  opposed  to  the  opinion  that 
common  muscular  force,  unaided,  causes  the 
fractures  in  question.  Still,  violent  spasmo- 
dic action  of  the  extensors,  while  the  limb 
is  perfectly  straight,  may  possibly  produce  a 
transverse  fracture  of  the  patella;  and  the 
muscles  may  again  divide  the  ligamentous 
union. 

It  is  possible,  that  a second  accident  may 
lead  to  a transverse  division  of  one  of  the 
fragments  already  united  by  ligament.  I have 
seen  the  dissection  of  an  old  injury,  in  which 

1 Both  patellae  are  reported  to  have  been  broken  by 
the  violent  spasms  of  the  muscles,  in  the  constrained 
attitude  required  during  the  operation  of  lithotomy, 
at  the  Hotel  Dieu : and  a soldier  has  been  known 
to  fracture  his  patella  in  an  endeavour  to  kick  his 
serjeant. 


there  were  three  transverse  portions  of  bone, 
with  two  intervening  ligaments,  broad  and 
strong,  but  near  an  inch  in  length.  And  I 
have  seen  another,  in  which  there  were  four 
similar  fragments  united  very  much  in  the 
same  way.  We  often  hear  or  read  of  the  two 
patellae  havingbeen  broken  transversely  in  the 
same  person  ; but  I never  met  with  but  the 
one  instance  (in  a male,  aet.  47),  which 
afforded  the  figs.  31 1.  All  the  specimens  just 
now  alluded  to  are  in  Guy’s  Museum. 

The  separation  that  takes  place  between 
the  two  fragments  in  transverse  fractures  of 
the  patella  is  considerable,  and  very  percep- 
tible to  the  fingers.  In  the  extended  position 
of  the  leg,  this  separation  is  less  than  when 
the  leg  is  flexed  ; the  extensors  connected 
with  the  upper  portion,  no  longer  resisted  by 
the  ligamentum  patellae,  being  then  the  sole 
cause  of  separation  : but  in  flexion  of  the  leg, 
the  ligamentum  patellae  and  the  lower  frag- 
ment attached  to  it,  accompany  the  motions 
of  the  leg,  and  thus  add  to  the  distance  be- 
tween the  fractured  surfaces,  already  occa- 
sioned by  the  muscles. 

The  width  of  the  separation  accompanying 
such  fractures,  varies  according  as  the  tendi- 
nous expansions  of  the  muscles  on  either  side 
of  the  patella,  are  more  or  less  lacerated.  In 
the  more  simple  cases  of  fractured  patella,  a 
portion  of  aponeurosis  may  escape  laceration, 
and  limit  the  division  of  the  fragments  to 
about  half  an  inch  from  one  another ; and  this 
is  considered  to  assist  materially  towards  the 
cure. 

Sir  A.  Cooper  states  that  the  upper  portion 
may  be  drawn  five  inches  upwards,  when  the 
tendinous  covering  must  of  course  be  pro- 
portionately lacerated.  The  instance  to  which 
he  refers  is,  probably,  that  of  a specimen  in  the 
museum  of  St.  Thomas’  Hospital.  The  parts 
seem  to  have  been  long  repaired,  if  I may  so 
speak,  and  a broad  fascia  extends  from  one 
fragment  to  the  other,  and  is  full  five  inches 
in  length.  It  appears,  that  the  violent  action 
of  the  extensors,  or  a fall  subsequent  to  the 
fracture,  or  the  inconsiderate  bending  of  the 
knee,  may  increase  the  rupture  of  the  tendi- 
nous expansion,  and  the  separation  of  the  frag- 
ments. Subsequently,  the  yielding  of  the 
new  ligament  augments  the  separation. 

Diagnosis. — A transverse  motion,  commu- 
nicated to  either  fragment,  excites  pain  with- 
out producing  crepitus,  as  the  divided  sur- 
faces cannot  touch  each  other.  The  upper 
fragment  is  the  more  moveable  in  all  direc- 
tions. When  the  tumefaction  attendant  on 
the  accident  is  considerable,  the  more  ordi- 
nary symptoms  may  be  proportionably  dis- 
guised ; but  the  patient  always  finds  it  diffi- 
cult to  stand  ; and  cannot  walk,  from  the 
insertion  of  the  extensors  of  the  tibia  being 
lost,  except  in  a few  cases,  where  the  division 
of  the  lateral  fascia  is  partial,  and  the  yielding 
of  the  upper  fragment  is  consequently  much 
restrained.  The  nature  of  the  violence,  and 
the  sudden  loss  of  power  of  the  extensors, 
the  slight  bending  forwards  of  the  knee,  and 
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the  tumefaction  of  the  joint,  which  quickly 
follows  from  extravasation  of  blood,  and  se- 
cretion of  synovia,  are  diagnostic  of  the  seat 
of  injury  ; time  only  will  be  requisite  to  deter- 
mine whether  the  tendon,  the  bone,  or  the 
ligament  be  divided,  in  cases  of  longitudinal 
fracture,  the  diagnosis  must  depend  on  the 
tact  of  the  finger  ; since,  except  from  the 
effects  of  pain,  there  is  no  impediment  to 
motion. 

The  want  of  bony  union,  so  often  observable 
in  transverse  fractures  of  the  patella,  is  prin- 
cipally owing  to  want  of  due  contact  of  the 
fragments  during  the  process  of  reparation. 
A second  cause  of  non-union  is  found  in  the 
circumstance  of  the  articular  surface  being 
devoid  of  active  periosteum 1 ; and  a third 
cause  which  I would  refer  to,  is  the  cancella- 
ted nature  of  the  bone,  or  rather  the  thinness 
of  its  shell,  and  consequent  inactivity  of  its 
periosteum.  Sir  Charles  Bell  justly  considers, 
that  the  sudden  division  of  the  bone  by  the 
muscles,  compared  with  the  contusion  and  effu- 
sion which  direct  violence  create,  is  little 
conducive  to,  or  rather  obstructive  of,  ossific 
inflammation  at  the  precise  points  where  it 
might  be  available.  He  regards  bony  union 
as  most  likely  to  follow  a simple  blow. 

I do  not  think  the  supposition,  that  the  pa- 
tella is  of  itself  indisposed  to  fresh  ossifica- 
tions, is  at  all  well  founded.  When  its  carti- 
lage has  been  removed  by  ulceration,  it  very 
readily  becomes  ankylosed  with  the  femur  ; 
when  its  anterior  face  is  pressed  upon  by  tu- 
mors, it  speedily  becomes  the  seat  of  exos- 
tosis ; and  after  fracture,  the  broken  surfaces 
generally  become  well  covered  in  by  bony  shell. 

In  the  museum  of  Hunter  is  the  patella  of 
a large  animal,  with  a considerable  exostosis 
on  its  anterior  and  inferior  part ; and  one,  of 
a man,  covered  with  spicular  exostoses,  from 
periostitis.  There  is  a similar  specimen  in 
Guy’s  museum.  There  is  an  interesting  spe- 
cimen of  reparation  of  the  patella  in  the  mu- 
seum of  King’s  College.  The  bone  is  com- 
minuted, with  but  little  displacement  of  the 
fragments  and  the  fissures  are  partially  filled 
with  little  masses  of  new  spongy  ossification. 
I may  also  revert  to  the  case  related  at  page 
261  of  this  volume;  but  the  bony  reunion 
of  longitudinal  fractures,  and  occasionally  of 
transverse  fractures,  sufficiently  establish  the 
fact,  that  there  is  no  especial  defect  of  ossific 
inflammation.  It  will  ultimately  appear  why 
the  callus  is  scanty  or  partial. 

After  longitudinal  fractures  of  the  patella, 
bony  union  most  frequently  takes  place  ; but 
when,  as  occasionally  happens,  a small  part  is 
separated  laterally  from  the  rest  of  the  muscle, 
a ligamentous  union  occurs.  Sir  A.  Cooper 
relates,  that  in  a case  of  transverse  fracture, 
in  which  the  lower  fragment  was  also  split 
longitudinally,  the  transverse  division  was  re- 
paired by  ligament,  and  the  latter  by  bone. 

1 In  the  case  of  a fungoid  tumour,  (described  at 
page  261  of  this  volume)  in  the  patella,  the  formation 
of  new  bone  beneath  the  cartilage  was  not  totally 
arrested. 


Notwithstanding  tho  prevalent  idea  of  the 
rarity  of  osseous  union  of  a fractured  patella, 
there  are  still  occasional  expressions  con- 
cerning the  inconveniences  of  superabundant 
callus  projecting  into  the  joint,  especially  if 
the  parts  of  the  fractured  bone  be  kept  toge- 
ther. We  have  shown,  wdien  speaking  of 
callus,  that  the  cartilage,  precluding  as  it  does 
the  existence  of  periosteum,  renders  this  fear 
imaginary  ; and  a case  has  never  been  ad- 
duced to  render  it  more  reasonable,  or  to 
make  the  event  seem  possible.  (See  p.  320.) 

The  disadvantages  of  an  interspace  between 
the  two  connected  fragments, — such  as  the 
difficulty  of  walking  over  unequal  ground,  or 
up  steep  ascents,  seem  generally  proportion- 
ate to  the  length  of  the  ligamentous  substance 
found  between  them,  to  the  loss  of  the  pulley 
or  leverage,  and  to  the  consequent  imperfect 
adaptation  of  the  extensors.  This  again  is 
likely  to  be  great  in  proportion  as  the  subject 
of  the  injury  may  have  passed  the  period  of 
development. 

The  principal  indications  in  the  treatment 
of  transverse  fractures  are  to  relax  the  ex- 
tensor muscles,  and  to  maintain  the  fractured 
surfaces  as  closely  as  possible  together.  These 
chiefly  depend  on  the  judicious  position  of  the 
limb,  aided  by  some  mechanical  assistance. 
According  to  the  generality  of  w'riters,  exten- 
sion of  the  leg,  flexion  of  the  thigh  upon  the 
pelvis,  and  a w'ell  adjusted  compression  of 
the  extensors  of  the  knee,  by  a roller,  seem 
best  to  fulfil  the  first  indication.  The  com- 
monly received  notion,  that  a careful  applica- 
tion of  rollers  subdues  the  action  of  muscles 
should  not  be  disregarded,  although  it  would 
certainly  seem  to  be  a very  secondary,  or  even 
a doubtful  resource. 

The  object  of  the  flexion  of  the  hip  is  to 
relax  the  rectus  femoris  muscle.  It  is  also 
considered  essential  that  the  body  should  be  so 
raised,  that  the  trunk  may  form  nearly  a right 
angle  w’ith  the  thigh,  by  which  means  the 
rectus  may  become  completely  relaxed. 

A right  position  of  limb  very  much  favours 
approximation  of  the  fragments,  but  the  second 
indication,  that  of  maintaining  them  in  the 
closest  possible  apposition,  is  only  to  be  effected 
by  pressing  the  upper  portion  of  the  bone 
towards  the  lowrer,  and  so  securing  it,  by  the 
continued  pressure  of  a bandage  or  other  ap- 
paratus. Care  should  of  course  be  taken  not 
to  pinch  or  confine  the  skin  between  the  por- 
tions of  bone  in  fixing  such  apparatus. 

There  are  no  objections  to  the  softest  bed ; 
and,  provided  the  hip  be  kept  well  flexed,  the 
change  of  posture  which  may  be  obtained  by 
alternately  raising  the  leg  and  the  shoulders 
still  more,  will  afford  very  welcome  relief.  It 
will  require  very  little  contrivance  to  adapt 
an  inclined  plane  to  the  back,  and  another 
to  the  extended  limb,  which  shall  move  toge- 
ther as  one  piece  for  this  purpose.  The 
whole  leg  is  to  rest  on  a straight  excavated 
and  well-padded  splint,  and  the  heel  is  to  be 
raised  very  high. 

Before,  however,  applying  any  bandage  to 
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the  knee,  Sir  A.  Cooper  kept  it  wet  for  a day 
or  two,  or  until  the  swelling  had  subsided,  by 
linen  wet  with  a lotion  of  liquor  plumbi  acet. 
dil.  Jv.  and  sp.  vini  ^j ; and  leeches  were  ap- 
plied if  the  fulness  or  ecchymosis  increased. 
The  too  early  application  of  the  bandage,  Sir 
A.  Cooper  has  seen  give  rise  to  the  great- 
est suffering,  and  to  swelling  that  threatened 
gangrene. 

I think,  however,  it  will  be  at  once  appa- 
rent, that  if  local  antiphlogistic  means  are  not 
necessary  to  prevent  inflammation  of  the  sy- 
novial membrane,  they  are  actually  calculated 
to  interrupt  the  reparation.  With  respect  to 
union  by  bone,  the  anterior  face  of  the  patella 
is  alone  endowed  with  periosteum  capable  of 
forming  callus  with  activity  1 ; and  the  only 
stimulus  to  inflammation  (in  the  absence  of 
contact  and  attrition),  is  the  primary  injury, 
so  that  the  application  of  cold  must,  at  once 
and  for  ever,  subdue  the  energy  of  reparation. 
The  indiscriminate  use  of  such  means  may 
even  retard  or  deteriorate  the  process  of  liga- 
mentous union.  No  consideration,  however, 
is  to  stand  before  the  necessary  treatment  of 
articular  inflammation  ; venesection,  purga- 
tives, and  antimonials  are  rather  to  be  used 
too  soon  than  too  late,  as  well  as  local  anti- 
phlogistics. 

The  apparatus  employed  by  Sir  A.  Cooper 
in  the  place  of  the  roller,  consisted  of  a lea- 
ther strap  buckled  round  the  thigh  above  the 
upper  fragment  of  the  bone ; and  from  this,  an- 
other longer  strap  passed  along  the  side  of  the 
knee,  round  the  foot  and  along  the  opposite 
side  of  the  leg  and  knee,  to  the  circular  strap 
again,  to  which  the  end  of  it  was  fixed  and 
tightened.  By  the  addition  of  tapes  it  might 
be  further  secured  along  the  foot  and  leg. 
The  common  plan  of  bringing  the  upper  piece 
of  the  bone  towards  the  lower,  is  by  means 
of  a circular  bandage  placed  both  above  and 
below  the  fractured  patella,  and  drawn  toge- 
ther by  tapes.  It  is  necessary  here  to  re- 
member, that  the  kind  of  force  thus  employed 
to  approximate  the  fragments  does  not  act  upon 
them  so  directly  and  exclusively  as  could  be 
desired  ; the  bandages  depress  the  upper  edge 
and  the  inferior  point  of  the  patella,  chiefly 
by  acting  on  the  dense  fibres  inserted  into 
these  parts.  The  effect  of  this  is  (see  p.  320 
of  this  vol.),  that  the  fractured  surfaces  incline 
forwards  instead  of  directly  facing  each  other. 
Next,  with  regard  to  the  inferior  fragment,  it 
must  be  evident  that  but  very  little  force  is 
necessary  or  available  in  drawing  it  towards 
the  superior  fragment;  and  it  is  apparent  that 

1 Mr.  George  Gulliver  (Edinb.  Med.  and  Surg. 

Journal,  vol.  xlvii.)  has  related  a series  of  experiments 
on  transverse  fractures  of  the  patella.  Carefully  di- 
viding the  hone,  without  interfering  with  the  anterior 
periosteum  and  fibrous  tissue,  was  followed  by  com- 
plete ossific  union  in  many  instances.  The  case  of  an 
old  dog  was  the  only  one  in  which  there  was  a liga- 
mentous union;  the  examination  was  made  twenty- 
seven  days  after  the  division  of  the  bone.  I have 
already  expressed  similar  opinions,  and  referred  to  a 
case,  with  some  reflections  by  myself,  in  No.  xiii.  of 
Guy's  Hospital  Reports. 


a circular  bandage  acting  on  the  front  of  the 
ligamentum  patellae,  is  calculated  to  press  it 
into  the  knee-joint,  and  thus  even  drag  the 
apex  of  the  patella  downwards. 

Lastly,  when  our  minds  turn  to  the  means 
by  which  the  upper  fragment  is  to  be  drawn 
down  and  confined,  it  is,  I think,  difficult 
to  avoid  the  conclusion,  that  every  thing 
in  the  shape  of  a close-fitting  circular  strap 
must  be  comparatively  inefficient  and  ob- 
structive. An  instrument  acting  only  against 
the  upper  edge  of  the  patella  would  seem 
the  most  efficient ; and  by  preferring  such,  a 
good  deal  of  unnecessary  pressure  and  con- 
gestion would  be  avoided.  For  similar  rea- 
sons, I think  the  solid  splint  which  keeps  the 
limb  straight,  should  be  rather  less  widely  and 
closely  adapted  about  the  knee  than  about  the 
thigh  and  leg.  The  undue  disturbance,  and 
unhealthy  action  of  a circular  bandage  will 
hardly  be  caused  by  simple  pressure  against 
the  upper  edge  of  the  patella,  to  which  a small 
pad,  long  and  narrow  and  firm,  maybe  closely 
adapted.  This  pad  might  form  part  of  a kind 
of  tourniquet,  and  should  act  somewhat  ob- 
liquely, the  splint  being  the  only  basis  of 
resistance.  The  accuracy  and  distinctness 
with  which  the  use  of  such  an  application  may 
be  made  without  giving  pain,  or  causing  con- 
gestion, seem  to  me  very  desirable. 

Mr.  Lonsdale  has  contrived  an  apparatus 
which,  though  somewhat  too  complicated,  has 
the  advantage  of  confining  its  pressure  to  the 
patella.  The  application  of  powerful  restraint 
to  the  inferior  fragment  and  ligamentum  pa- 
tellae seems  a singular  error. 

It  is  not  possible  to  define  the  degree  of 
force  to  be  applied  ; probably,  however,  no- 
thing is  to  be  expected  but  from  gentleness,  and 
it  is  certainly  desirable  to  employ  as  little  vio- 
lence as  possible.  Very  little  force  will  gene- 
rally suffice,  provided  the  muscles  are  care- 
fully set  at  rest  by  attention  to  the  patient’s 
posture  ; and  kept  unexerted,  by  studied  absti- 
nence from  general  efforts,  all  which  neces- 
sarily excite  every  limb.  The  patient’s  exer- 
tions in  bed,  even  with  the  most  precise 
application  of  straps,  cannot  fail  to  extend  to 
the  injured  part. 

When  the  knee  remains  inflamed  and 
swelled2,  it  is  certain  that  any  direct  pressure 
upon  it  would  be  hurtful ; but  it  may  be  well 
to  observe,  that  the  apprehensions  of  danger 
from  the  too  hasty  application  of  the  bandage, 
need  not  deter  us  from  procuring  that  reduc- 
tion of  the  fragments,  which  follows  an  imme- 
diate resort  to  the  right  posture.  The  gradual 
pressure  of  the  upper  portion  of  the  bone 
towards  the  lower  is  recommended  also  with- 
out the  least  delay  ; in  short,  all  the  coapta- 
tion that  does  not  excite  mischief.  Much  of 
the  lameness  that  has  followed  these  accidents 
is  justly  ascribed  to  the  neglect  of  mere  co- 
aptation, and  to  the  too  hasty  employment  of 

2 Swelling  alone  may  be  rather  a reason  for  em- 
ploying pressure,  as  in  certain  conditions  it  is  not  so 
much  an  element  of  inflammation  as  it  is  a result  and 
termination  of  it. 


FRACTURE. 


383 


flexion,  with  a view  to  the  preservation  of  the 
motions  of  the  joint. 

Extension  essential  to  the  Formation  of  new 
Ligament. — The  remarks  made  on  the  forma- 
tion of  ligament  in  false  joints  (p.  307,  319, 
&c.  of  this  volume),  will  be  found  very  im- 
portant with  reference  to  the  proper  treat- 
ment of  the  cases  before  us.  It  is  a fact  which 
seems  to  be  totally  neglected,  that  the  forma- 
tion of  new  ligament  or  tendon  depends  essen- 
tially on  the  agency  of  the  force  of  extension, 
and  that  the  new  deposit  is  of  a very  different 
character,  before,  and  after  the  influence  of 
extension  has  had  time  to  act  upon  it. 

I have  no  doubt  that  defective  ligamenlous 
union  of  the  broken  patella  is  often  attri- 
butable to  the  removal  of  tension,  together 
w'ith  the  application  of  cold.  With  a trans- 
verse fracture  of  this  bone,  and  the  com- 
plete division  of  the  extensors  acting  on  it, 
a little  care  might  induce  bony  union  ; but  in 
the  absence  of  this,  there  would  be  nothing 
but  a scanty  quantity  of  cellular  membrane, 
which  tension  might  convert  into  massive 
ligament ; that  is  to  say,  a graduated  exten- 
sion, not  a sudden  overwhelming  extension. 

I much  regret  that  I have  not  found  a 
better  occasion  to  explain  and  illustrate  this 
view.  The  reader  will  discover  several  scat- 
tered comments  on  the  subject  throughout 
the  article  “ Fracture  and  it  will  be  again 
touched  upon  under  the  head  “Luxations.” 
The  reproduction  of  vessels,  cellular  tissue, 
and  bone,  seems  to  be  nearly  all  that  our 
bodies  are  capable  of  in  the  way  of  fresh 
formations.  The  minute  circumstances  of  the 
reunion  of  nerves,  even  when  simply  divided, 
still  require  elucidation  before  they  can  be 
freely  admitted. 

In  the  false  joint  represented  at  fig.  308, 
and  probably  in  that  at  fig.  307,  the  wide  inter- 
space of  the  severed  bones  was  filled  up  only 
by  cellular  membrane  ; but  in  fig.  306,  con- 
tinual motion  and  extension  have  converted 
the  common  bond  of  union  into  a ligament. 
We  see  the  effects  of  the  want  of  the  excite- 
ment by  motion  and  common  tensions,  in  the 
scanty  membranous  repair  which  follows  tre- 
phining. In  a recent  experiment  relative 
to  the  reunion  of  bone,  the  result  of  which 
Mr.  Bransby  B.  Cooper  was  kind  enough 
to  show  me,  a small  portion  of  bone  having 
been  removed,  as  in  fig.  308,  I found  each 
cut  end  of  the  radius  sealed  by  bone,  as  in 
an  amputated  stump  ; but  the  two  ends  tied 
together  by  a solid  ligament,  as  in  a false 
joint.  The  reason  of  this  is,  that  just  so  much 
bone  was  removed  as  would  prevent  bony 
reunion,  and  leave  the  soft  union  subject  to  ex- 
tensions with  all  the  movements  of  the  limb. 

Besides  extension  and  motion,  compression, 
within  a certain  limit,  may  sometimes  tend  to 
the  induration  of  new  ligament ; or  perhaps 
compression  with  motion  includes  extension. 
Fig.  305,  and  the  ligamentous  union  of  some 
partially  impacted  fractures,  particularly  a 
somewhat  common  case  resembling  fig.  a,  are 
illustrations  of  this. 


We  have  elsewhere  referred  to  the  general 
fact,  that  the  nutrition  of  parts  is  commensu- 
rate w'ith  the  tensions  they  have  to  resist  from 
day  to  day  ; and  it  may  be  seen  that  it  is 
only  a modification  of  this  principle  by  which 
adventitious  cellular  membrane  is  (so  to  speak) 
successively  stretched,  inflamed,  and  thick- 
ened : yet  the  violence  of  the  inflammation 
may  be  out  of  proportion  ; and  thus,  while  a 
natural  tendon  is  developed  in  due  proportion 
to  its  muscle  and  bone  ; there  are  circum- 
stances which  may  render  either  or  both  of 
these  parts  too  weak  or  too  strong,  so  as  to 
operate  disproportionately. 

The  formation  of  the  adventitious  capsule 
of  certain  pseudarthroses  is  only  another  in- 
stance of  the  effect  of  motion  and  tensions, 
converting  common  tissue  into  ligamentous 
matter.  The  new  joints  which  follow  luxa- 
tions, and  the  thickened  ligamentous  coverings 
of  bursae  1 and  bunyons,  depend  on  the  like 
causes ; and  also  a curious  result,  of  adhesions 
which  I have  seen  in  bursae,  in  the  form  of 
strong  ligamentous  cords  traversing  the  ca- 
vities. 

All  the  ligamentous  unions  w'hich  follow' 
rupture  of  bones,  ligaments,  tendons,  or  mus- 
cles, are  alike  instances  of  the  same.  With- 
out tension,  they  not  only  do  not  form,  but 
the  cellular  reparation  which  is  first  formed, 
wastes  away. 

The  course  of  the  adhesions  of  serous 
membranes  is  very  analogous  to  the  cases  in 
question.  Very  soft  and  seemingly  natural 
cellular  substance  is  the  common  formation  ; 
but  whenever  a sufficient  extending  force,  or 
exciting  influence,  and  due  nutrition  can  act 
upon  them,  it  would  seem  that  a denser  tissue 
is  the  result.  Numerous  long  fibres,  like 
whip  cords,  may  be  met  with  between  the 
liver  and  diaphragm  ; and  this  leads  me  to 
remark,  that  whereas  various  kinds  of  excite- 
ment may  induce  thickening  of  an  original,  or 
of  a new  product,  it  is  always  extension  which 
gives  the  character  of  ligament. 

It  is  an  entire  misunderstanding  of  the  case, 
to  expect  complete  ligamentous  union,  as  of 
the  patella,  without  the  agency  of  a very  con- 
siderable degree  of  tension  ; and  where  the 
treatment  of  a case  has  been  most  rigid,  and 
the  reparation  most  tardy,  we  may  perceive 
the  advantage  arising  out  of  the  unavoidable 
relaxation  of  the  apparatus,  by  which,  without 
any  very  material  extension,  a decided  degree 
of  muscular  tension  is  suffered  to  disturb  the 
artificial  surgery  of  the  case,  and  set  in  opera- 
tion a more  perfect  contrivance. 

When  Mr.  Hunter  suffered  a rupture  of 
his  tendo  Achillis,  and  wrent  about  with  a high- 
heeled  shoe,  relying  on  the  absolute  inertness 
of  the  gastrocnemii  muscles,  he  was,  I con- 
ceive, resolved  to  be  content  with  an  imper- 
fect union  ; though  doubtless  guided  by  some 
degree  of  caution,  which  most  men  would  of 

1 The  ganglion  patella)  becomes  entirely  solid  by 
repetitions  of  pressure  and  inflammation,  of  which  we 
have  two  large  examples  in  the  museum  of  Guy’s 
hospital. 
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course  be  devoid  of.  His  method  set  the 
muscles  in  action  too  early,  and  deprived  him 
of  the  advantage  of  completely  flexing  the 
knee ; and  also  probably  of  the  first  contrac- 
tion which  the  living  inflammatory  formation 
had  to  undergo,  and  to  which  the  most  re- 
laxed (or  elongated)  and  quiescent  state  of 
muscle  is  most  favourable.  Although  the 
case  cannot  be  said  to  have  been  one  of  much 
consequence,  yet  his  plan  tended  to  produce 
a longer  medium  of  union  than  might  have 
been  obtained. 

It  may  be  thought  that  experiments  are 
still  requisite  to  establish  the  doctrine  here 
maintained  ; and  although  I conceive  the 
various  facts  which  might  be  adduced  are 
sufficiently  corroborative  of  the  principle,  I 
can  readily  suppose  that  new  and  varied  illus- 
tration of  it  cannot  fail  to  make  it  more  clear 
and  efficient  in  practical  application.  To 
divide  one  tendinous  head  of  a biceps,  and 
the  tendon  of  the  same  muscle  near  its  inser- 
tion, in  the  same  animals,  thus  leaving  the 
process  of  repair,  in  the  last  instance,  subject 
to  muscular  tension,  and  in  the  first,  free  from 
such  influence,  for  about  eight  or  sixteen  days, 
would  be  an  interesting  test  of  the  difference 
in  the  two  cases : but,  for  my  own  part,  I 
should  examine  the  result  of  the  experiment 
much  less  to  seek  a proof  of  my  opinion,  than 
to  discover  additional  facts  connected  with  it. 

Upon  the  foregoing  principles,  1 conceive 
the  future  object  of  practice  must  be  decidedly 
different  to  that  of  our  former  rules.  It  is 
doubtless  a fortunate  circumstance  that  in 
many  cases,  as  in  that  of  a fractured  patella, 
surgeons  have  not  been  more  completely  able 
to  exclude  the  action  of  the  extensors  ; but  I 
do  not  doubt  that  they  have  done  enough  to 
render  many  a ligamentous  union  feeble,  and 
altogether  unable  to  resist  the  sudden  and 
ungraduated  action  of  the  extensors. 

It  seems  to  me  not  unworthy  of  record, 
that  in  the  case  of  .fracture  of  the  patella,  Sir 
W.  Blizard  maintained  that  bandages  to  con- 
fine the  fragments  were  worse  than  useless  ; 
and  he  constantly  limited  his  treatment  to  the 
use  of  antiphlogistics,  and  the  maintenance  of 
the  straight  position  of  the  limb. 

The  first  object  should  be  to  obtain  as  close 
an  union  of  the  bone,  or  tendon  as  circum- 
stances will  allow  of.  Secondly,  within  about 
three  weeks  (supposing  the  hope  of  ossific 
union  to  be  given  up)  the  part  should  be  left 
under  the  influence  of  its  muscles,  in  the  slight- 
est degree  ; and  by  slow  degrees,  while  the 
new  formation  has  time,  and  every  other  pos- 
sible facility  given  it,  to  be  duly  nourished,  the 
tension  which  excites  its  development  is  to  be 
progressively  increased.  Thirdly,  it  should 
be  but  very  gradually,  increasing  from  day 
to  day,  that  the  active  motions  of  the  part  are 
brought  into  operation. 

After  the  patient,  if  an  adult,  had  been  five 
weeks  confined,  Sir  A.  Cooper  allowed  a little 
passive  motion  to  be  commenced,  and  daily 
increased  in  a gentle  manner  until  flexion  of 
the  knee  was  quite  restored  : when  the  pa- 


tient was  advanced  in  years,  an  additional 
week’s  extension  was  persevered  in. 

The  former  remarks  on  uniting  ligament, 
should  I think,  modify  the  last  rules  : for  under 
favourable  circumstances  of  coaptation  and 
constitution,  five  weeks  may  be  too  long  a 
period  to  leave  the  parts  deprived  of  all  ex- 
tension. There  is,  however,  less  harm  to  be 
done  by  delay,  than  by  precipitancy.  Within  a 
month,  I conceive,  the  fragments  may  be  left 
unconstrained  ; in  four  or  five  days  more,  the 
splint,  with  the  foot,  may  be  lowered  by  daily 
degrees,  and  then  removed  ; for  a day  or  two 
the  limb  may  be  moved  about  in  the  bed, 
without  having  recourse  to  flexion  ; and  it  will 
be  well  that  all  considerable  flexion  of  the 
knee  be  as  long  delayed  as  possible. 

It  is  said,  with  the  method  of  treatment 
hitherto  adopted,  that  when  flexion  of  the 
knee  is  too  early  had  recourse  to,  the  uniting 
substance  is  apt  to  yield  and  become  length- 
ened. Under  the  fear  of  such  an  occurrence, 
Boyer  allowed  two  moilths  to  expire  before 
he  suffered  flexion  to  be  employed.  If  the  liga- 
mentous uniting  substance  should  prove  long, 
and  the  power  of  the  extensor  muscles  over 
the  leg  very  tardily  regained,  John  Hunter  and 
others  direct,  that  the  patient  may  sit  for  a 
while  daily  on  a table,  with  the  knee  bent  over 
its  edge,  and  thus  exercise  and  raise  the  limb, 
having  an  increased  weight  (as  of  lead),  at- 
tached to  the  foot,  as  the  capability  of  exten- 
sion increases.  I should  be  averse  to  this 
practice  if  it  might  be  avoided  ; and  I am 
further  of  opinion  that  it  is  far  better  to  se- 
cure a straight  splint  gently  behind  the  knee, 
and  let  the  patient  go  about,  thus  to  exercise 
the  muscles,  with  a straight  leg  for  weeks. 

Finally,  however,  it  may  be  by  extreme 
flexion  only  that  the  extensors  can  be  excited 
or  enabled  to  act.  Mr.  Hunter  thus  ex- 
presses himself : — 

“ I called  with  a friend  to  pass  a day  x>r 
two  with  a family  in  the  country.  The  lady 
of  the  house  had  had  her  knee  fractured,  and 
had  been  treated  according  to  the  maxims  the 
surgeon  had  learned  while  attending  the  Lon- 
don hospitals  ; which,  at  that  time,  were  to 
leave  the  whole  unconfined,  and  take  no  mea- 
sures to  bring  the  portions  of  bone  together. 
She  recovered  from  the  accident,  but  was 
totally  unable  to  use  the  limb,  and  had  to  be 
moved  about  in  a chair.  Her  leg  was  made 
to  swing  backwards  and  forwards  as  she  sat 
on  a high  table  or  chair ; but  still  she  had  no 
power  of  contracting  the  rectus  muscle,  and 
as  soon  as  the  force  that  gave  the  motion 
ceased,  the  motion  ceased  with  it.  It  was  not 
until  several  years  after  the  accident  that  I 
saw  her  ; and  having  spent  a whole  night  in 
considering  the  probable  cause  of  her  loss  of 
power,  it  appeared  to  me  that  the  space  be- 
tween the  two  attachments  of  the  rectus  being 
much  shortened,  while  the  muscle  continued 
of  the  same  length,  the  utmost  degree  of 
its  contraction  would  scarcely  be  able  to 
straighten  itself,  much  less  move  the  patella 
and  leg  also.  I advised  her  to  sit  as  before  ; 
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but  instead  of  having  her  leg  moved,  to  move 
it  herself.  This  she  could  not  in  the  least 
effect  at  first.  I considered,  however,  that 
the  power  of  contraction  which  the  muscles 
possess  beyond  that  necessary  for  the  mere 
purpose  of  extending  and  flexing  the  limb,  as 
mentioned  above,  is  probably  obtained  by  the 
mind’s  influence  on  the  muscle  ; and  that,  in 
this  case,  if  the  influence  of  the  mind  was 
frequently  exerted  on  the  muscle,  it  would 
give  this  power  of  contraction  l,  in  which  it 
would  probably  be  aided  by  the  interstitial 
absorption  taking  place,  and  actually  shorten- 
ing the  muscle,  and  suiting  its  length  to  the 
office  it  was  to  perform.  I therefore  advised 
her  ladyship  to  repeat  her  exercise  as  often 
as  she  could  every  day  for  a month,  assuring 
her,  that  if  at  the  end  of  the  month  she  had 
obtained  the  least  power  of  motion,  I had  not 
a doubt  that  she  would  again  be  able  to  walk, 
by  a regular  exercise  of  the  muscle.  The 
event  proved  as  fortunate  as  I could  wish, 
the  lady  at  the  end  of  three  or  four  months 
being  able  to  walk,  although  she  had  not 
walked  for  years 2.” 

Sir  A.  Cooper  relates  the  following  case  : — 

“ A young  woman  was  brought  into  my 
house  in  her  father’s  arms,  and  he  said,  ‘ I am 
obliged  to  carry  her,  for  she  has  lost  the  use 
of  her  legs,  having  broken  both  her  knee-pans 
eight  months  ago,  and  she  has  never  been 
able  to  use  her  limbs  since.’  Passive  motion 
was  directed,  and  she  was  ordered  to  try  to 
extend  her  legs  after  they  had  been  bent  by 
the  surgeon.  At  first  she  could  effect  but 
little  ; however,  by  repeated  trials  she  gra- 
dually recovered  the  use  of  her  limbs.  Mr. 
John  Hunter,  who  raised  surgery  into  a 
science,  and  who  seems  to  have  been  the  first 
who  attended  to  the  principles  on  which  the 
practice  of  surgery  ought  to  be  regulated, 
always  dwelt  most  ably  upon  this  subject  in 
his  lectures.  Patients,  from  the  pain  which 
passive  motion  produces,  and  the  slow  return 
of  action  in  the  muscles,  are  indisposed  to 
suffer  the  one  or  to  make  trials  of  the  other  ; 
but  without  them  there  can  be  no  recovery.” 

The  practitioner  must  distinguish,  first,  the 
state  of  the  new  ligament ; secondly,  the  ac- 
tual pow'er  of  the  muscle,  or  its  weakness  ; 
and  lastly,  what  belongs  to  the  freedom  or 
constriction  of  the  joint.  After  some  inflam- 
mation, and  a strictly  extended  posture  of  the 
knee,  maintained  for  several  weeks,  some 
force  to  induce  extension  may  be  required  ; 
but  I think  it  is  the  last  thing  necessary. 

Some  of  the  foregoing  points  may  be  re- 
garded as  theoretical  rather  than  practical, 
and  rather  critical  than  useful  ; but  I do  not 
doubt  that  a due  attention  to  them  may  both 
improve  and  expedite  the  reparation  of  the 
injuries  in  question,  and  even  increase  the 
number  of  examples  of  ossific  reunion. 

That  transverse  fracture  of  the  patella  may 
have  osseous  reunion,  is  evident  from  unequi- 

’ Sec  p.  209  of  this  vol. 
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Fig.  334. 


Anterior  view  of  a patella,  with  the  tendon  attached  to 
it  above  and  below.  The  middle  transverse  band  was 
of  new  bone,  even  and  chose  ; while  the  remainder  of 
the  surface  was  lilee  the  ordinary  aspect  of  this  part 
of  the  patella.  The  two  dark  fissures  indicate  spots 
where  ossification  had  been  defective. 


Figs.  335. 


Posterior  view  of  the  patella.  The  apex  of  the  bone  is 
seen  below,  with  the  ligamentum  patellae  attached.  The 
articular  surface  is  circumscribed  by  a broad  band, 
which  was  a more  recently-adapted  surface  of  contact 
than  some  of  the  other  parts.  Within  are  seen  three 

C c 


386 


FRACTURE. 


transverse  portions  of  articular  cartilage , of  which 
the  middle  seemed  also  a neiv  formation , filling  up  a 
line  of  angular  depression , and  flattened  by  coidact 
with  the  condyles.  The  transverse  bands  or  portions 
of  surface  immediately  above  and  below  this  last, 
seemed  to  consist  of  original  articular  cartilage 
which  could  no  longer  come  in  contact  with  the  con- 
dyles. 

Fig.  336. 


Fig.  336  shows  a vertical  section  of  the  same  part. 
There  was  no  appearance  of  interruption  of  the  can- 
celli;  but  the  inequalities  of  the  cartilage,  and  the 
breaking  up  of  the  bony  shell  beneath  it  in  several 
places,  as  well  as  the  definite  characters  of  repair 
in  the  section  of  the  anterior  surface,  were  very 
distinct. 

vocal  instances  which  have  been  published ; 
and  from  the  examination  of  specimens  in 
various  museums.  On  this  point  we  have  the 
authority  of  Boyer,  Sir  Charles  Bell,  J.  Wil- 
son, (formerly  professor  of  the  Royal  College 
of  Surgeons,)  and  of  Baron  Larrey.  There 
are  examples  of  the  fact  in  the  museums  of 
Dr.  Hunter  at  Glasgow,  of  the  London  Uni- 
versity, and  of  Guy’s  Hospital.  The  last  was 
described  by  myself  in  the  Guy’s  Hospital 
reports.  Figs.  334,  5,  and  6 will  sufficiently 
explain  the  circumstances  of  the  case  here 
alluded  to. 

The  treatment  of  longitudinal  or  perpendi- 
cular fracture  of  the  patella  is  described  to 
consist,  first,  in  the  use  of  cold  lotion,  and 
leeches,  if  necessary ; and,  of  course,  the  more 
contusion,  the  more  care  is  requisite  to  pre- 
vent synovitis : in  this  case  also  there  is  little 
chance  of  preventing  ossific  union  by  local 
applications.  The  second  part  of  the  treat- 
ment consists  in  the  application  of  a straight 
back-splint,  rollers,  and  a knee-cap.  These 
are  chiefly  precautionary  measures.  Straps 


of  plaster  and  a roller  about  the  knee,  and 
slight  but  varying  degrees  of  flexion  will  pro- 
bably be  most  easy  to  the  patient,  if  he  can  be 
trusted.  Within  three  weeks  he  may  dis- 
pense with  these  restraints,  and  proceed  ten- 
tatively to  move  about. 

Open  or  compound  fracture  of  the  patella 
almost  necessarily  opens  the  knee  joint,  the 
largest  synovial  cavity  of  the  body  ; and  the 
anticipation  of  disorganization  often  leads  the 
surgeon  to  adopt  immediate  amputation  in 
these  injuries.  On  the  whole,  however,  it 
may  be  said,  that  modern  views  of  constitu- 
tion and  general  treatment,  are  tending  stead- 
ily towards  the  diminution  of  these  opera- 
tions, and  the  preservation  of  limbs  which 
formerly  would  have  been  removed. 

An  incised  wound  of  the  integuments,  or 
one  of  small  extent  and  but  little  contused,  with 
a simple  division  of  the  patella,  may  admit  of 
the  attempt  to  save  the  limb  ; but,  most  of  all, 
a youthful  and  healthful  constitution,  and  good 
habits,  are  the  sanctions  for  delaying  amputa- 
tion. 

Mr.  S.  Cooper  says  : “ I saw  a case  in  St. 
Bartholomew’s  hospital,  in  the  year  1820,  un- 
der Mr.  Vincent,  where  the  patella  was  broken 
to  pieces,  and  the  opening  so  extensive,  that 
the  fingers  readily  passed  into  the  joint ; yet, 
after  a tedious  confinement,  the  formation  of 
abscesses,  and  the  separation  of  several  frag- 
ments of  bone,  the  patient  recovered  with  a 
stiff  joint.  I saw  another  case  of  bad  com- 
pound fracture  of  the  patella  in  St.  Bartholo- 
mew’s hospital,  where  it  had  been  about  a 
month.  No  fragments  of  bone  had  then 
been  removed,  but  a good  deal  of  matter 
issued  daily  from  the  wound,  and  the  patient 
was  in  considerable  danger  of  losing  his  limb, 
or  even  his  life.” 

With  the  treatment  proper  for  fractured 
patella  must  be  combined  the  practices  en- 
joined in  the  articles  relating  to  arthritis,  &c. 
In  cases  of  more  threatening  character,  ampu- 
tation must  not  be  delayed.  The  least  equi- 
vocal of  these  are  probably  gun-shot  wounds. 

Sir  C.  Bell,  (Operative  Surgery,)  records  a 
case,  in  which,  after  a transverse  fracture,  the 
ligamentous  union  became  ultimately  con- 
nected, by  a kind  of  adhesion,  with  the  super- 
jacent integument ; and  a repetition  of  the 
disunion  being  produced,  the  laceration  of  the 
new  ligament  caused  that  of  the  skin,  and 
amputation  was  judged  necessary. 

“ Case. — A man  was  admitted  into  Guy’s 
Hospital  in  the  year  1796,  under  Mr.  W. 
Cooper,  surgeon  of  that  hospital,  with  a com- 
pound fracture  of  this  bone  ; violent  inflam- 
mation followed  ; suppuration  ensued,  with 
the  highest  degree  of  constitutional  irritation ; 
and  as  no  opportunity  was  given  for  ampu- 
tation, from  the  great  swelling  of  the  thigh, 
this  man  died.  The  bone  is  in  the  museum 
of  St.  Thomas’s  Hospital,  disunited  as  at  the 
first  moment  of  the  accident. 

“ Case. — A man  was  admitted  into  the  mu- 
seum of  St.  Thomas’s  Hospital,  under  the  care 
of  Mr.  Birch,  with  a fracture  of  the  patella,  and 
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a small  wound  extending  into  the  joint.  The 
knee  was  fomented  and  poulticed  ; inflamma- 
tion and  suppuration  followed  ; and  this  man 
in  a few  days  died  with  the  highest  symptoms 
of  constitutional  irritation. 

“ Case. — Mr.  Hawker,  surgeon,  called  me  to 
visit  a man  who  had  just  arrived  in  London, 
who,  being  at  work  in  a warehouse  up  one  pair 
of  stairs,  on  hearing  the  signal  for  dinner,  seeing 
the  doors  of  the  warehouse  open,  walked 
quickly  out,  and  fell  into  the  street.  By  this 
fall  he  had  a compound  fracture  of  the  pa- 
tella. The  limb  was  attempted  to  be  saved. 
The  joint  suppurated  ; the  discharge  became 
excessively  great,  and  the  symptoms  of  irrita- 
tion ran  so  high,  that  I thought  he  would  not 
recover;  but  he  became  somew'hat  better,  and 
I advised  him  to  go  into  the  country.  I after- 
wards heard  that  he  gradually  recovered  with 
an  ankylosed  joint. 

“ Case. — Mr.  R.  aged  thirty-nine  years,  was 
thrown  from  his  gig,  on  June  18th,  1819, 
against  a cart-wheel.  His  knee  came  violently 
in  contact  with  the  wheel,  which  fractured  his 
patella  and  opened  the  joint.  Mr.  Dixon,  of 
Newington  Butts,  was  sent  for,  and  he  found 
that  the  knee  had  bled  freely  from  a wound 
on  its  outer  side,  from  which  the  synovia 
freely  escaped,  and  w'hich  readily  admitted 
his  finger  to  the  shattered  patella.  The  acci- 
dent happened  at  ten  o’clock  in  the  morning  : 
I was  sent  for  by  Mr.  Dixon,  and  when  I met 
hint  at  four  o’clock,  I found  a wound  on  the 
fore  part  of  the  knee,  through  which  I readily 
passed  my  finger  into  the  joint.  The  patella 
was  not  broken  transversely,  but,  as  I have 
expressed  it,  shattered,  that  is,  broken  into 
several  pieces ; and  a small  piece  which  was 
separated  from  the  rest  I removed.  It  was 
agreed  between  Mr.  Dixon  and  myself  that 
an  attempt  should  be  made  to  save  the  limb, 
for  the  patient  was  of  a spare  habit,  and,  from 
his  great  composure,  showed  that  he  was  not 
of  an  irritable  constitution.  I passed  a suture 
through  the  integuments,  knowing  the  diffi- 
culty of  keeping  the  wound  closed,  on  ac- 
count of  the  continued  escape  of  synovia,  but 
taking  the  utmost  care  that  the  ligament 
should  not  be  included  in  the  suture.  Adhe- 
sive plaster  was  also  applied  over  the  wound, 
and  rollers  lightly  put  on,  which  were  kept 
constantly  wet  with  spirits  of  wine  and  water. 
The  leg  was  placed  in  the  extended  position, 
and  he  was  ordered  not  to  move  it  in  the 
slightest  degree,  and  to  live  on  fruit. 

“ Saturday. — He  had  passed  a very  good 
night,  and  was  free  from  pain  or  fever. 

“ The  next  day  he  was  restless,  and  was 
thought  delirious ; but,  on  Monday  morning, 
he  was  relieved  by  a dose  of  castor  oil,  and 
he  afterwards  had  no  bad  symptoms.  As 
there  was  no  swelling,  no  inflammation,  and 
scarcely  any  pain,  the  suture  was  not  removed 
until  the  30th  of  June,  when  the  adhesive 
plaster  was  renewed. 

“ He  recovered  without  any  untoward  acci- 
dent. Mr.  Dixon  ordered  him  from  bed  in 
a month,  and  at  the  end  of  five  weeks  gave 


the  joint  slight  passive  motion.  On  the  7th 
of  August,  the  patient  walked  across  his 
room  ; and  he  entirely  recovered  the  use  of 
his  limb. 

“ Case. — Capt.  O.  of  the  1st  Dragoons,  in 
riding  very  fast  at  night  on  the  15th  July, 
1834,  was  run  against  by  a cart,  and  struck  his 
patella  against  the  wheel,  which  produced  a 
compound  fracture  of  his  right  patella.  Capt. 
O.  was  very  much  shaken  from  the  concussion, 
and  thrown  with  his  horse  upon  the  ground. 
He  was  seen  immediately  by  Mr.  Laurence 
of  Brighton,  and  afterwards  by  Sir  A.  Cooper 
and  Mr.  Vance.  They  directed  that  the  leg 
should  be  kept  perfectly  quiet,  applied  a piece 
of  lint  dipped  in  blood,  and  kept  it  in  its  situ- 
ation by  adhesive  plaster ; the  foot  and  leg 
were  placed  in  an  elevated  posture. 

“ A month  after  the  accident  the  bandages 
were  removed,  when  it  was  found  that  the 
w ound  had  nearly  healed  ; and  then  adhesive 
plaster  was  applied  as  a bandage  to  keep  the 
divided  portion  as  much  as  possible  together : 
Capt.  O.  remained  upon  his  bed  for  four  weeks 
and  two  days.  For  a month  after  his  rising 
from  the  bed  he  went  upon  crutches,  and  he 
now  walks  with  a stick.  He  has  a tolerable 
motion  of  the  joint,  and  the  fractured  portions 
of  bone  can  be  distinctly  felt.  He  says  he 
suffered  very  little  pain,  but  had  an  occasional 
spasm  of  the  muscles.  Capt.  O.  subsequently 
recovered  a perfectly  useful  limb. 

“ Case. — Cornelius  Michael  Kelly,  aged 
forty,  a healthy  looking  man,  and  of  temperate 
habits,  by  occupation  a labourer,  whilst  work- 
ing at  a wharf,  fell  with  his  leg  bent  under  him 
upon  some  pig-iron,  his  whole  weight  being 
upon  the  knee.  He  w'as  immediately  brought 
to  Guy’s  Hospital.  When  admitted,  he  did  not 
appear  at  all  collapsed,  as  might  have  been 
expected  from  the  severe  nature  of  the  injury. 
There  was  a laceration  over  the  knee  ; the 
patella  was  fractured  and  comminuted,  and 
synovia  was  escaping.  The  whole  force 
seemed  to  have  been  concentrated  upon  the 
patella,  as  there  was  a depression  in  its  cen- 
tre, from  which  the  fractured  pieces  appeared 
to  diverge.  The  limb  was  placed  upon  a back 
splint  extending  from  the  tuber  ischii  to  the 
heel,  and  thirty  leeches  w'ere  immediately 
applied.  Mr.  Cooper  sawr  the  case  about  tw'o 
hours  afterwards,  and  tw’enty  more  leeches 
were  ordered,  with  three  grains  of  Dover’s 
powder  and  of  hydrargyrum  cum  creta  every 
four  hours,  and  an  aperient.  A pad  of  lint 
w7as  placed  over  the  wound,  and  the  limb  was 
bandaged  above  and  below  the  knee. 

“ May  12th.  Thirty  more  leeches  were 
ordered.  He  complains  of  great  pain  in  the 
knee  ; his  constitution  appears  to  sympathise 
with  the  injury,  his  skin  being  hot,  tongue 
furred,  and  pulse  somewhat  accelerated.  The 
man  to  be  kept  quiet,  and  to  have  saline  mix- 
ture and  low  diet.  May  13th.  Still  complains 
of  great  pain  in  the  knee.  Thirty  more 
leeches  to  be  put  on,  and  w hitewash  to  be  ap- 
plied above  and  below  the  knee.  May  14th. 
The  pain  still  continues  great,  though  not  so 
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severe  as  yesterday.  Twenty  leeches  to  be 
applied,  and  the  other  remedies  to  be  con- 
tinued. May  15th.  The  pain  has  now  consi- 
derably decreased.  A poultice  was  ordered 
to  be  applied  over  the  knee.  May  18th.  Still 
going  on  well.  The  man  not  at  all  irritable, 
but  keeps  the  limb  perfectly  at  rest.  From 
this  time  the  case  continued  to  proceed  fa- 
vourably, no  bad  symptom  occurring  ; and 
the  patient  was  discharged  perfectly  cured  on 
June  27th. 

“ The  following  very  fortunate  case  was 
published  by  Mr.  Ward  of  Nottingham,  in  the 
fifth  volume  of  the  Guy’s  Hospital  Reports. 

“ ‘ Case. — On  the  evening  of  November  2d, 
1838,  I was  called,’  says  Mr.  Ward,  ‘ to  attend 
Mr.  E.  M.,  residing  six  miles'  from  Hunting- 
don, who,  on  his  return  from  shooting,  had 
received  a gun-shot  wound  of  the  right  knee, 
in  attempting  to  force  his  dog  from  its  kennel 
with  the  butt-end  of  a loaded  gun. 

“ When  I arrived  at  his  residence  I found 
that  he  had  been  removed  to  bed,  with  the 
assistance  of  my  friend  Mr.  Abbott,  surgeon, 
of  Cambridge,  who  fortunately  happened  to 
arrive  in  the  village  a few  minutes  after  the 
accident  occurred,  and  whose  long  experience 
and  well  known  professional  talents  rendered 
his  opinion  and  advice  extremely  valuable  in 
the  treatment  of  this  remarkable  case. 

“ The  contents  of  the  gun  had  struck  the 
patella  on  the  outside  of  the  knee,  carrying 
away  the  whole  of  that  bone,  except  a small, 
solid,  triangular  portion,  which  still  remained 
attached  to  the  ligament  ; there  was  a nearly 
circular  wound  of  the  integuments,  completely 
exposing  the  joint,  and  sufficiently  large  to 
admit  my  whole  hand  into  the  joint  betw  een 
the  tibia  and  femur  ; but  the  cartilages  of 
those  bones  appeared  uninjured.  The  pro- 
priety of  immediate  amputation  was  the  first 
subject  that  suggested  itself.  Upon  mature 
deliberation,  however,  we  resolved  to  attempt 
to  save  the  limb,  for  the  following  reasons  — 
first,  because  the  exposed  bones,  both  femur 
and  tibia,  with  their  cartilages,  were  unin- 
jured ; secondly,  because  the  soft  parts  around 
the  wound,  not  being  lacerated  or  contused, 
rendered  it  less  probable  that  extensive  slough- 
ing would  take  place  ; thirdly,  because  our 
patient  was  young,  of  good  constitution,  and 
temperate  habits  ; and  having  recently  re- 
covered from  a serious  wound  of  the  thumb, 
from  the  bursting  of  his  gun  early  in  Septem- 
ber, the  judicious  dietetic  treatment  enjoined 
by  the  surgeon  who  attended  him  on  that  oc- 
casion, which  had  been  continued  to  the  pre- 
sent time,  had  brought  him  into  the  most 
favourable  condition  for  sustaining  the  ill 
effects  likely  to  arise  from  so  formidable  an 
injury. 

“ The  patient  was  placed  on  his  back,  with 
the  knee  slightly  flexed  ; a large  poultice  ap- 
plied to  the  wound,  and  a full  dose  of  opium 
given.  He  passed  a quiet  night,  and  in  the 
morning  I found  him  in  good  spirits,  with  a 
quiet  and  regular  pulse,  and  with  merely  a 
slight  aching  in  the  knee.  No  unfavourable 


symptoms,  either  local  or  constitutional,  oc- 
curred during  the  progress  of  the  case,  nor 
wras  his  pulse  even  in  any  degree  accelerated. 
An  anodyne  at  bed-time  for  a few  nights,  and 
occasional  aperients,  were  the  only  medicines 
required.  Poultices  were  continued  until 
granulations  began  to  arise  ; after  wdiich  (the 
remaining  small  portion  of  patella  having  been 
removed,)  the  surface  was  dressed  with  lint 
dipped  in  oil,  and  strips  of  adhesive  plaster 
were  applied  in  various  directions  to  assist  in 
approximating  the  edges  of  the  wound.  On 
the  21st  of  January,  1839,  the  wound  being 
quite  healed,  Mr.  M.  was  able  to  dress  him- 
self and  sit  up  in  a chair.  In  a short  time, 
with  the  aid  of  a suitable  splint  and  bandage, 
he  went  upon  crutches  ; and  in  the  middle  of 
March  he  came  to  my  house,  six  miles,  on 
horseback. 

“ He  has  continued  well  to  the  present 
time,  and  has  long  discontinued  wearing  a 
splint  or  any  application  to  the  knee.  The 
cicatrix  is  very  firm,  and  there  is  considerable 
motion  of  the  joint  ; so  that  Mr.  M.  can,  not 
only  walk  very  well  without  a stick,  and  even 
run  without  much  inconvenience,  but  in  No- 
vember last  I saw  him  dancing  quadrilles  at  a 
ball  in  this  town.” 

These  cases,  as  Sir  A.  Cooper  justly  adds, 
seem  to  show,  to  how  great  an  extent  we  may 
trust  to  nature’s  efforts,  when  assisted  by  a 
sound  constitution  and  healthy  temperament ; 
but  I do  not  think  with  him  that  they  con- 
firm the  common  conclusion, — that  small  punc- 
tured wounds  are  more  commonly  followed  by 
severe  constitutional  disturbance.  An  incised 
wound,  large  or  small,  or  a laceration,  little  or 
great,  may  heal  with  the  least  degree  of  in- 
flammation that  the  lesion  admits  of ; or,  on  the 
other  hand,  the  local  and  general  disorder  may 
go  on  from  bad  to  worse  : but,  there  is  nothing 
in  surgery  to  prove,  that  inflammation  spreads 
beyond  the  immediate  vicinity  of  a wound,  from 
any  cause  connected  with  the  woutid  itself.  I 
do  not  include  poisoned  wounds,  nor  do  I 
compare  injury  of  skin  with  that  of  fascia  or 
synovial  membrane  ; nor,  again,  do  I lose  sight 
of  the  differences  which  the  treatment  of  the 
various  wounds  of  a joint  may  give  rise  to. 
Mr.  Bransby  Cooper,  in  commenting  on  the 
cases  related  above,  remarks,  that  in  punc- 
tured wounds  of  articulation,  “there  is  not  the 
same  degree  of  prostration  as  when  an  exten- 
sive wound  lays  open  a large  joint,  which 
accident  is  generally  followed  by  faintness 
almost  approaching  to  collapse.”  Now,  this 
can  hardly  fail  to  modify  the  subsequent 
symptoms.  Slight  wounds  are  less  speedily 
and  carefully  attended  to,  and  there  may  be, 
I conceive,  other  explanatory  circumstances  ; 
but,  in  my  own  limited  experience — all  other 
circumstances  being  equal — the  effects  of  a 
wound  have  been  duly  in  proportion  to  its 
extent  and  severity.  It  would  be  easy  to  col- 
lect accounts  of  every  variety  of  punctured 
wound  of  the  peritoneum,  and  even  of  many 
abdominal  viscera,  unattended  with  mischief; 
and,  again,  of  genera!  peritonitis,  and  matting 
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of  the  viscera  without  injury  to  the  health  ; on 
the  other  hand,  the  puncture  of  a lancet  may 
cause  erysipelas,  suppurative  phlebitis,  or  a 
peritonitis  which  is  rapidly  fatal ; and  before 
the  muscles  of  the  body  are  rigid  in  death, 
its  fluids  are  fetid  with  decomposition.  We 
should  seek  to  anticipate  the  influence  of  dia- 
thesis, clearly  and  boldly,  and,  above  all,  with 
attention  to  points  which  are  called  “ small.” 
Many  surgeons  seem  to  think  that  a recent 
injury,  or  a wasting  open  fracture,  precludes 
the  possibility  of  the  sufferers  taking  cold  ; 
yet,  the  one  is  carried  off  by  pneumonia,  and 
the  other  by  phrenitis. 

FRACTURES  OF  THE  BONES  OF  THE  LEG. 

These,  as  a set,  are  among  the  most  com- 
mon of  all  fractures,  although  from  the  second 
table,  at  page  243,  it  wrould  appear,  that  the 
femur  is  almost  as  frequently  the  subject  of 
fracture  as  the  tibia.  The  same  table  seems 
to  prove  that  the  tibia  and  fibula  are  equally 
liable  to  fracture.  Mr.  Lonsdale,  how'ever, 
whose  cases  are  more  numerous,  and  taken 
more  indiscriminately,  supplies  the  following 
data : — 

In  1901  fractures,  there  were  41  of  the 
tibia,  51  of  the  fibula,  and  197  of  the  two 
bones  ; or  289  in  all. 

The  tibia  is  the  main  support  of  the  leg, 
and  is  more  exposed  to  direct  violence,  (the 
sole  cause  of  fracture  in  its  upper  half,)  as 
well  as  to  the  irregular  action  of  the  super- 
incumbent weight,  at  a time  when,  perhaps,  its 
inferior  part  is  inextricably  fixed.  Fractures 
of  this  bone  singly,  usually  assume  rather  a 
transverse  direction.  They  occur  in  any  part 
of  its  length  ; but,  excepting  those  caused  by 
projectiles,  they  are  found  more  frequent  as 
the  part  is  lower.  The  fragments  are  but  little 
displaced  laterally,  and  there  is  very  little 
shortening.  There  seems  to  be  less  displace- 
ment of  fragments  as  the  division  is  effected 
nearer  to  the  upper  end ; and  the  detection 
may  be  thus  proportionately  difficult.  The 
patient  may  be  able  to  walk.  Pain,  sensible 
inequality  in  the  broken  surfaces,  and  mostly 
crepitus,  indicate  these  injuries. 

The  fibula  remaining  entire  renders  the 
treatment  of  these  cases  easy.  If  there  be 
displacement,  a slight  extension,  with  flexion 
of  the  knee,  and  slight  extension  of  the  ankle- 
joint,  with  simple  means  to  secure  the  limb 
from  accidents,  will  suffice  to  ensure  good 
consolidation. 

I venture  here  to  illustrate,  a little  farther, 
an  opinion  which  has  more  than  once  been 
hinted  at;  and  which,  I conceive,  may  admit 
of  more  extensive  application  than  it  has 
hitherto  been  permitted  to  do.  If  I were  the 
subject  of  a severe  injury  of  the  ankle,  I 
should  scarcely  be  willing  to  allow  of  pro- 
tracted or  repeated  manipulation  to  explore 
the  precise  nature  of  the  accident.  Even  a 
sprain  coidd  only  be  aggravated  by  such  prac- 
tice ; the  mischief  in  severer  cases  would  be 
increased  materially ; and  the  repair  propor- 
tionately painful  and  dilatory. 

Gentle  attempts  to  restore  the  form  of  the 


joint,  if  necessary ; a good  position,  main- 
tained as  mildly  as  possible ; and  the  most 
cautious  tentative  endeavours  to  discover  if 
the  part  may  be  employed,  should,  I think,  in 
many  such  cases,  comprise  the  main  part  of 
the  diagnosis  and  treatment.  Of  course  a 
violent  and  foolish  patient  is  not  a proper 
subject  for  great  lenity. 

Fracture  of  the  fibula  may  be  produced  at 
any  part  by  a blow,  but  violent  torsion  alone 
of  the  foot,  whether  inwards  or  outw'ards  fre- 
quently causes  it  to  give  way  near  its  low’er 
extremity.  This  particular  accident  seems  to 
have  been  very  common  in  the  experience  of 
Dupuytren,  who  has  stated  its  proportion, 
relative  to  all  other  fractures  of  the  leg,  to  be 
as  one  to  three.  It  is  evident  at  a glance, 
that  when  the  foot  is  fixed,  and  the  tibia 
presses  inwards  or  outw'ards,  the  connexions 
of  the  malleolus  are  strained,  the  shaft  of  the 
fibula  next  suffers,  and  this  being  the  weakest 
part,  yields.  The  precise  site  of  the  fracture 
is  partly  dependent  on  the  direction  of  the 
violence.  Fractures  of  the  fibula,  within  three 
inches  of  the  lower  end,  may  occur  from  in- 
direct violence ; but  all  above  this  limit  are 
necessarily  the  effects  of  direct  injury.  Ac- 
cording to  Dupuytren, — of  about  200  exam- 
ples of  broken  fibula,  six-tenths  arose  by  the 
rolling  inwards  of  the  foot ; three-tenths  from 
its  turning  outw’ards  ; and  one-tenth  from  di- 
rect blow's.  The  last  cases  are  probably  more 
common  in  the  more  commercial  cities. 

Fracture  of  the  body  of  the  fibula  presents 
no  shortening,  and  scarcely  any  perceptible 
inequality.  The  first  indication  of  it  may  be 
effusion  ; and  crepitus  may  not  be  discover- 
able without  unreasonable  violence.  Some- 
times the  fragments  incline  towards  the  tibia. 
Inferiorly  the  lesion  is  more  manifest  to  the 
touch  ; above  it  is  least  so.  Crepitus  may 
be  rendered  more  evident  by  turning  the 
toes,  or  the  sole  inwards  and  outwards. 

It  is  a little  remarkable,  if  the  tibia  and 
fibula  be  liable  to  fracture  in  nearly  equal 
proportions,  that  the  strength  of  each  and 
their  general  susceptibilities  are  so  different ; 
but  it  is  to  be  remembered,  that  very  fre- 
quently the  fibula  does  not  give  way  until  the 
yielding  of  the  tibia  has  left  the  fibula  alone, 
to  resist  the  undue  violence.  Fractures  at  the 
middle  of  the  fibula  are  very  rare,  for  the 
reason,  that  direct  force  only  can  produce 
them  ; and  because  the  elasticity  of  the  bone 
allows  it  to  yield  until  it  is  even  supported 
by  the  body  of  the  tibia. 

* Dupuytren  draw’s  an  interesting  practical 
parallel,  between  fractures  of  the  middle  of 
the  ulna  and  similar  injuries  of  the  fibula. 
The  cause  of  each  is  direct  violence.  Their 
respective  signs  are  slight  ; whether  displace- 
ment, loss  of  power,  or  crepitus ; and  the  dia- 
gnosis depends  much  on  the  account  of  the 
accident,  the  pain  and  tumefaction,  and  the 
undue  mobility  of  the  fragments.  Their  treat- 
ment is  by  rest,  avoiding  bandages  that  de- 
press the  broken  ends. 

The  same  great  authority  states,  that  the 
most  common  site  of  fracture  of  the  fibula  is 
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about  two  inches  and  a half  above  the  end  of 
the  outer  malleolus,  and  that  this  is  usually  at- 
tributable to  a sudden  inclination  of  the  tibia 
inwards.  When  the  fracture  is  lower,  he 
refers  it  to  the  descent  of  the  tibia  outwards. 

Fractures  of  the  inner  malleolus,  or  of  the 
tibia  adjacent,  or  rupture  of  the  deltoid  liga- 
ment, he  regards  as  complications  of  the 
above  injury  ; when  caused  by  the  foot  turn- 
ing inwards,  as  consequences ; but  when 
caused  by  its  turning  outwards,  as  necessarily 
preceding.  On  the  whole,  it  must  be  pretty 
evident  that  the  irregularities  and  complica- 
tions of  fractures  of  the  leg,  rather  than  the 
simple  injuries,  are  what  constitute  the  diffi- 
culties of  practice. 

The  treatment  of  simple  fractures  of  this 
bone  is  not  difficult.  Turning  the  sole  of  the 
foot  inwards  assists  to  separate  the  broken 
end  outwards  or  away  from  the  tibia ; but 
this  may  be  unnecessary  or  mischievous.  A 
side-splint,  with  a foot-piece,  well  padded, 
and  bound  to  the  inner  side  of  the  leg,  gene- 
rally avoiding  to  cause  any  pressure  near  the 
fractured  part,  will  be  all  that  is  requisite. 
The  slight  contact  of  the  fragment,  and  the 
total  arrest  of  motion,  retard  the  consolida- 
tion of  this  fracture  to  the  fifth  or  sixth  week, 
or  even  later.  The  less  the  patient  is  con- 
fined, the  more  rapid  and  abundant  will  be 
the  formation  of  callus. 

Respecting  fracture  of  the  fibula  near  the 
ankle-joint,  Sir  A.  Cooper  writes  as  one  who 
has  felt  what  he  describes : — 

“ The  surgeon  discovers  the  nature  of  the 
accident  by  rotating  the  foot  with  one  hand, 
and  by  grasping  the  lower  part  of  the  leg 
with  the  other  ; at  each  rotation  a crepitus  is 
generally  felt.  There  is  also  frequently  an 
inequality  of  the  bone  at  the  broken  part, 
which  assists  in  pointing  out  the  nature  of  the 
injury. 

“ Cause. — The  cause  of  this  injury  is  a blow 
upon  the  inner  side  of  the  foot,  or  some  vio- 
lence which  forces  it  outwards  against  the 
lower  extremity  of  the  fibula ; and  I have 
known  it  broken  by  distortion  of  the  foot 
inwards.  A fall  laterally,  whilst  the  foot  is 
confined  in  a deep  cleft,  also  produces  this 
accident.  I broke  my  right  fibula  by  falling 
on  my  right  side  whilst  my  right  foot  was 
confined  between  two  pieces  of  ice,  and  I 
could  with  difficulty  support  myself  to  a 
neighbouring  house  by  bearing  upon  the  in- 
ner side  of  my  foot.  I went  home  in  a car- 
riage, and  every  jolt  of  it  gave  me  pain  at  the 
fractured  part  as  I suspended  my  leg  upon 
my  hand.  I knew  that  the  bone  was  broken 
by  the  severe  snap  which  I felt  in  the  part  at 
the  moment  of  the  accident. 

“ Treatment.  — The  treatment  which  this 
injury  requires  is,  to  apply  a many-tailed 
bandage  upon  the  limb,  and  to  keep  it  wet 
with  a lotion  of  spirit  of  wine  and  water ; to 
apply  a splint,  with  a foot-piece  on  each  side, 
padded  with  cushions  in  such  a manner  as  to 
preserve  the  great  toe  in  a line  with  the 
patella,  (an  invariable  rule  on  these  occa- 


sions,) and  to  place  the  leg  upon  its  side  in 
the  serniflexed  position,  so  as  to  relax  the 
muscles,  and  render  the  patient’s  position  as 
easy  as  possible. 

“ A want  of  attention  to  the  treatment  of 
this  accident  leads  to  permanent  lameness. 
Dr.  Blair,  a naval  physician  in  the  American 
war,  informed  me  that  he  found  great  diffi- 
culty in  walking  the  streets  of  London  on 
one  side  of  the  way,  but  upon  the  other  he 
walked  better  than  on  flat  ground  ; and  when 
I remarked  his  lameness,  and  inquired  into 
its  cause,  he  informed  me  it  had  arisen  from 
a fracture  of  the  fibula,  which  happened  many 
years  ago,  and  to  which  not  having  applied 
splints,  the  foot  became  twisted,  so  that  he 
walked  better  upon  an  inclined  plane  than 
upon  flat  ground.” 

Fractures  of  the  two  bones  of  the  leg  toge- 
ther are  more  common  than  all  those  of  the 
same  two  bones  singly  ; indeed,  the  cases  are 
three  or  four  times  more  numerous  than  the 
single  fractures  of  either  bone.  The  most 
common  accident  is  a transverse  division  of 
the  bones  about  three  inches  above  the  mal- 
leoli. A rather  frequent  and  serious  set  of 
accidents  consists  of  different  fractures  of  the 
two  malleoli,  or  of  the  inner  malleolus,  and  of 
the  fibula,  close  above  the  ankle:  these  ma- 
terially involve  the  ankle-joint.  The  tibia, 
being  sometimes  luxated,  and  the  mischief 
being  complicated  with  laceration  of  integu- 
ments, presents  us  with  very  formidable  con- 
ditions, the  whole  train  of  whose  consequences 
demands  all  the  powers  of  surgery. 

The  divisions  of  the  upper  third  of  the 
tibia  arc  rare,  and  mostly  somewhat  oblique ; 


Fig.  337. 


Fig.  337.  Fracture  of  the  Ulna  and  fibula  repaired- 
Pressure  in  a direction  downwards  and  outwards > 
has  caused  oblique  fracture  of  both  bones  inferiorh/. 
This  case  may  be  advantageously  compared  with  {he 
following  example. 
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Fig.  338.  Fracture  of  the  tibia  and  fibula  long  repaired. 
This  appearance , in  a manner , explains  its  own  his- 
tory. It  cannot  be  supposed  that  any  one  force  could 
first  break  the  small  bone  above , and  then  the  larger 
below.  Superincumbent  weight , obliquely  applied , 
has  first  broken  the  tibia  and  then  the  fibula.  The 
observation  of  such  an  injury  tends  to  assure  us  that 
fracture  of  the  tibia  attended  with  a certain  degree  of 
displacement , almost  necessarily  involves  tlio  division 
of  the  fibula. 

but  oblique  fractures  of  the  shaft  of  the  tibia 
take  place  chiefly  about  or  below  its  middle. 
The  plane  of  the  separation  in  these  cases  is 
usually  inclined  upwards  and  outwards  ; the 
upper  divided  end  presenting,  forwards  and 
inwards, — angular  displacement,  with  little  or 
much  of  shortening.  Other  modes  of  frac- 
ture and  displacement  are  scarcely  uncom- 
mon. The  foot  with  the  inferior  fragments 
is  disposed  to  roll  outwards  ; or  if  the  former 
be  elevated,  the  broken  ends  may  become 
depressed. 

Oblique  fractures  of  the  tibia  may  present 
much  overlapping ; transverse  fractures  scarce- 
ly admit  of  any,  on  account  of  the  broad  sur- 
faces of  resistance  which  such  a division  of  the 
tibia  affords.  The  symptoms  of  fracture  of 
the  leg  are  generally  too  plain  to  be  doubted. 
Near  the  ankle,  fissures  of  one  or  both  bones 
are,  of  course,  undiscoverable  by  any  tact ; 
for  this  reason  all  severe  sprains  should  be 
treated  as  being,  possibly,  fractures.  When 
the  fracture  but  seems  to  implicate  a joint, 
it  should  be  an  object  of  double  caution  ; and 
most  of  all,  if  it  concerns  the  knee-joint. 
Fractures  of  the  upper  third  of  the  tibia  are 
rarely  subject  to  either  much  displacement  or 
difficulty  ; i.  e.  independently  of  complica- 
tions. Obliquity,  displacement,  the  action  of 
muscles,  and  the  possibility  of  the  fracture 
becoming  open  by  ulceration  or  sloughing, 
are  the  principal  sources  of  care  in  the  ma- 
nagement of  all  these  injuries,  when  they  are 
not  complicated  still  more  seriously. 

The  treatment  of  fractures  of  the  leg,  as 
adopted  and  recommended  by  various  writers, 
is,  unfortunately,  not  uniform  ; but  I would 
hope  that  the  student  will  not  be  far  misled 
from  the  best  method  of  practice  by  the  fol- 
lowing rules  : — 

The  bent  position  of  the  knee  freely  relaxes 
the  superficial  gastrocnemius.  A slight  degree 
of  extension  of  the  ankle  (scarcely  more  than 
in  the  attitude  of  repose)  relieves  the  inter- 
nal gastrocnemius,  with  the  peronei ; and  the 
last  are  also  relaxed  by  laying  the  limb  on  its 
outer  side.  It  may  be  granted  in  the  onset,  that 
fractures  of  the  leg  may  be  treated  with  good 
success  in  the  last  named  posture  ; as  well  as 
in  the  straight  position,  or  on  the  heel,  with 
the  knee  more  or  less  bent ; and  we  may  admit 
that  with  due  attention  it  may  often  be  rather 
a matter  of  indifference  which  position  is  made 
choice  of ; but  the  two  positions  of  flexion,  only, 
will  obviate  certain  displacements  of  bone ; — 
sometimes  the  one,  and  sometimes  the  other. 
So  that  after  all,  it  is  a great  rule  to  try  dif- 
ferent positions  in  difficult  cases  ; and,  again, 
it  is  necessary  to  consider  the  facilities  or  dis- 
advantages of  every  position.  Open  fractures. 
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which  require  daily  dressing,  may  at  times 
preclude  all  choice. 

It  is  only  when  the  fracture  is  decidedly 
above  the  lower  third  of  the  leg,  that  any  re- 
straining apparatus  will  be  required  to  act 
above  the  knee. 

Mr.  Pott,  in  advocating  the  bent  position 
for  the  treatment  of  fractures  of  the  two 
bones,  advised  that  the  limb  should  rest  on  its 
outer  side,  on  pillows  ; but  there  appears  to  be 
nothing  in  his  views  opposed  to  the  other 
method  of  flexion.  A splint  to  include  the 
foot  and  knee,  both  on  the  inside  and  out, 
and  well  padded,  were  to  be  adapted  as  the 
surgeon,  with  his  assistants,  completed  exten- 
sion and  coaptation,  (the  limb  being  in  the 
proposed  posture,)  and  then  secured  over  a 
many-tailed  bandage  and  soap-plaster.  Pil- 
lows beneath  the  whole  limb  were  arranged 
to  give  it  both  ease  and  security.  We  should 
remember  that  Pott  was  unacquainted  with 
many  contrivances  which  afforded  a choice  of 
position.  His  position  is  least  objectionable, 
and  sometimes  indispensable  for  injuries  near 
the  ankle  ; but  it  does  not  include  any  means 
of  confining  the  knee. 


Fig.  339.  Mr.  Amesbury's  apparatus 
for  Fractures  of  the  Leg. 

“ Composition.  — A thigh-piece , pro- 
perly shaped  to  receive  the  back  of 
the  thigh,  having  a pair  of  lateral 
splints  connected  with  it,  and  some 
studs  for  the  retention  of  straps ; — 
a leg-piece,  immovably  connected  to 
the  thigh-piece  at  an  angle,  and  hol- 
lowed out  for  the  reception  of  the 
back  of  the  leg  ; — a foot-piece , which 
may  be  so  shifted  as  to  adapt  the 
leg-piece  to  the  length  of  the  leg. 

The  foot-piece  shoxdd  not  rise  higher 
than  is  necessary  to  form  a right  angle  ivith  the 
leg-piece  when  connected  with  it.  There  are  some 
holes  in  each  side  of  this,  and  a strap  is  attached  to  it, 
having  upon  one  end  a buckle ; — a shoe,  with  a wooden 
sole,  for  the  reception  and  retention  of  the  foot,  to 
which  are  attached  two  straps  for  connecting  it  with 
the  foot-board  ; the  shoe  is  supported  by  a foot-strap, 
which,  when  in  use,  extends  from  one  side  of  the  thigh- 
piece  round  the  lower  part  of  the  foot-board,  where  it 
is  passed  under  a strip  of  leather  placed  there  to  keep 
it  in  its  place , and  then  carried  up  to  the  opposite 
side  of  the  thigh-piece,  where  it  is  buckled. 

“ The  apparatus  ought  to  be  adapted  to  the  sound  limb 
in  cases  of  simple  fracture  of  the  leg,  and  well  pad- 
ded ; a small  concave  pad  too  should  be  placed  on  the 
inside  of  the  heel  of  the  shoe,  and  another  pad  upon 
the  sole.  Two  side-splints  are  required,  the  outer  one 
extending  from  the  foot-board  to  the  upper  part  of 
the  outer  condyle  of  the  femur,  and  the  inner  one 
from  the  foot-board  to  the  inner  condyle  ; — also  a 
split  deal  shin-splint ; and  in  cases  of  oblique  frac- 
ture a thin  pad  to  he  applied  upon  the  instep,  covered 
with  a piece  of  paste-board,  a little  wetted,  which, 
when  dry,  serves  to  equalize  the  pressure  and  keep 
the  instep  easy. 

“ Application. — In  the  first  or  Inflammatory  stage. — 
The  shoe,  a,  containing  the  heel  and  sole-pads,  should 
be  carefully  placed  upon  the  foot ; the  instep-pad 
should  then  be  placed  upon  tlte  instep,  and  the  shoe 
closed  over  it,  and  closely  confined  to  the  foot  by 
means  of  the  buckles  and  straps  attached  to  it  for  that 
purpose.  An  assistant  should  then  place  one  hand 
under  the  knee,  and. , taking  the  foot  in  the  other, 
raise  the  fractured  limb,  bringing  it  round  so  as  to 


The  straight  position,  with  side-splints  of 
equal  or  unequal  lengths,  with  or  without  a 
foot-piece  on  one  or  both  sides ; or  the  same 
position,  the  calf  resting  on  a long  excavated 
splint,  with  a sole-piece,  may  sometimes  suf- 
fice ; or,  at  least,  be  available  in  the  absence  of 
other  resources,  or  under  particular  circum- 
stances of  open  fracture,  or  extensive  wounds. 

In  a large  number  of  cases,  however,  and 
perhaps  in  all,  there  will  be  found  great  ad- 
vantages in  placing  the  patient  on  his  back, 
with  the  knee  considerably  flexed,  and  the 
thigh  confined  with  the  leg.  Mr.  MTntyre’s 
splint, — a form  of  double-inclined  plane,  with  a 
foot-piece,  and  moveable  side  pieces  for  the  leg, 
is  well  adapted  for  the  objects  desired.  Frac- 
ture boxes,  in  which  the  flexed  leg  rests  hori- 
zontally on  the  calf,  with  moveable  pegs  along 
each  side,  afford  great  facilities,  both  in  the 
way  of  firm  support  and  ready  access,  and 
admit  of  the  employment  of  various  short  leg- 
splints.  They  are,  however,  less  secure  for 
fractures  of  the  upper  half  of  the  tibia  than 
the  apparatus  of  Mr.  MTntyre  or  that  of 
Mr.  Amesbury. 


Fig.  339. 


let  it  rest  upon  the  heel.  When  the  limb  is  raised, 
the  surgeon  places  the  apparatus  under  it,  and  brings 
the  angle  of  the  same  opposite  the  bend  of  the  knee, 
directing  the  assistant  to  lower  the  limb  upon  it. 

“ The  surgeon  now  fixes  the  shoe,  a,  to  the  foot-board, 
b,  by  means  of  the  straps  attached  to  the  sole.  By  the 
aid  of  this  shoe  he  is  enabled  to  raise  or  lower  the 
foot  according  to  the  length  of  the  heel  or  thickness  of 
the  calf,  so  as  to  bring  the  lower  portion  of  the  frac- 
tured bones  into  a proper  line  with  the  upper,  as  far 
as  respects  any  angular  projection  backward  or  for- 
ward. A padded  splint  shoxdd  be  placed  upon  the 
front  of  the  thigh,  and  the  whole  of  the  thigh-part  of 
the  apparatus  fixed  to  the  thigh  by  ineans  of  the 
straps , c.  That  done,  the  foot-board  shoxdd  be  raised 
nearly  to  a right  angle  with  the  leg-piece,  and  fixed  in 
this  position  by  the  foot-strap,  d,  care  being  taken  that 
the  heel  does  not  bear  against  the  sole  of  the  shoe.  The 
fractured  ends  should  next  be  noticed ; and  if  the 
foot  requires  to  be  raised  or  lowered,  it  may  be  done 
by  means  of  the  strap  which  confines  the  shoe  to  the 
foot-board. 

“ The  part  of  the  pad,  e,  which  lies  under  the  small  of 
the  leg,  should  be  raised  and  supported  in  close  con- 
tact with  it  by  means  of  tow  placed  between  tlte  pad 
and  this  part  of  the  apparatus , so  that  the  whole 
length  of  the  back  ofihe  leg  may  have  an  equal  bear- 
ing xipon  the  apparatus. 

“ The  lateral  splints  are  next  to  be  applied,  the  longest 
upon  the  oxder  side  of  the  leg,  and  the  shortest  xipon 
its  inner  side.  The  lower  ends  of  these  splints  shoxdd 
be  fastened  to  the  foot-board  by  means  of  narrow 
tapes  passed  through  the  holes  at  the  sides,  and  the 
upper  end  kept  close  to  the  leg  by  the  circular  strap. 
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<7,  passed  round  the  limb  over  the  splints  and  the  ap- 
paratus. 

“ With  respect  to  the  position,  the  limit  thus  fixed  should 
be  placed  with  the  apparatus  resting  upon  the  heel ; 
the  two  planes  should  be  connected,  as  seen  in  the 
wood-cut,  by  means  of  the  steel  bar,  which  forms  part 
of  the  apparatus  for  fractures  of  the  thigh , described 
page  323,  and  the  whole  steadied  by  tapes  attached  to 
the  foot-board,  and  passing  off  from  thence  to  the 
sides  of  the  foot  of  the  bed.  Surgical  applications 
may  be  made  by  unbuckling  the  circular  leg-strap, 
and  throwing  back  the  side-splints. 

“ When  the  inflammation  is  subdued. — Some  strips  of 
soap-plaster,  each  about  an  inch  and  a half  wide, 
should  be  applied  with  very  moderate  tightness  round 
the  limb,  and  sufficiently  close  ; they  should  pass  from 
the  ankle  to  a considerable  distance  above  the  frac- 
ture. The  etids  should  be  crossed  on  the  sides  or 
front  of  the  leg , and  cut  off,  so  as  to  be  easily  turned 
back , when  it  is  necessary  to  observe  the  state  of  the 
skin.  Some  strips  also,  or  a short  roller,  should  be 
passed  round  the  foot  to  prevent  cedematous  sicelling 
in  that  part.  When  this  is  done,  and  the  side-splints 
re-applied,  the  shin-splint  should  be  properly  adjusted, 
and  the  whole  leg-part  of  the  appa  ratus  supported  by 
three  circular  straps  and  buckles. 

“ The  cross  bar  may  be  now  removed,  and  the  appara- 
tus furnished  with  a sling  or  thong  of  leather  fixed  to 
the  lower  end  of  the  leg-part  of  the  apparatus ; by 
means  of  this  the  limb  may  be  moved  passively  at 
pleasure ; the  patient  may  recline  upon  a sofa,  or 
rest  his  leg  upon  the  seat  of  a chair.  He  may  walk, 
too,  with  the  assistance  of  crutches,  passing  in  this  case 
the  sling  over  the  neck,  as  in  the  ordinary  way  ; the 
movements  of  the  limb,  however,  should  be  always 
passive,  and  never  by  the  action  of  its  own  muscles. 
In  a fortnight  or  three  weeks'  time,  according  to  cir- 
cumstances, the  foot-board  should  be  shifted  a little 
higher  up  the  leg-piece,  to  press  the  fractured  ends  to- 
gether, and  to  hasten  their  consolidation. 

“ Oblique  Fractures. — In  these  cases  extension  must  be 
made  in  the  following  manner  : — the  thigh-piece  of 
the  apparatus  must  first  of  all  be  pressed  up  closely 
against  the  back  of  the  thigh,  and  the  foot-board 
shifted  down,  so  as  to  make  tlie  space  between  the  foot- 
board and  the  thigh-piece  longer  than  the  leg ; an  as- 
sistant then  grasps  the  foot  and  ankle  in  his  hands, 
and  makes  gentle  extension  in  the  natural  line  of  the 
bone,  so  as  to  bring  the  f ractured  parts  into  proper 
adaptation  ; when  this  is  done,  the  surgeon  keeps  up  the 
extension  by  buckling  the  strap,  which  is  fixed  trans- 
versely to  the  shoe,  round  the  foot-board.  Great  care 
must  be  taken  that  the  broken  extremities  unite  in  the 
relative  position  which  they  naturally  occupy ; for 
this  purpose  auxiliary  pads  and  rollers  must  be  judi- 
ciously applied,  according  to  the  Ixrne  affected  and  the 
nature  of  the  obliquity 

It  is  usual  before  applying  splints,  as  we 
have  already  stated,  to  employ  bandages  or 
adhesive  plasters  ; and  the  best  reason  for 
this  practice  appears  to  be,  that  it  is  desirable 
to  render  the  pressure  of  the  more  solid  ap- 
paratus as  general  and  equable  as  possible.  So 
far,  therefore,  as  the  reason  given  is  concern- 
ed, the  first  applications  are  important,  in 
proportion  as  the  outer  parts  are  likely  to 
press  firmly,  or  unequally  ; but  under  these 
circumstances  it  may  be  objected  that  the 
state  of  the  compressed  member  may  be  thus 
too  much  concealed  ; and  that  it  hinders  con- 
stant watchfulness  required  to  anticipate  mis- 
chievous consequences. 

Another  almost  universal  rule  is  to  make 
free  use  of  cooling  lotions.  These  have  no 
effect  where  pads  or  thick  bandages  arc  placed ; 

1 Dr.  Cutler’s  Practical  Guide  to  Dressing,  &c. 


and  elsewhere,  again,  they  may  retard  repara- 
tion. When  active  inflammation  is  to  be 
feared,  they  should  be  made  and  used  effi- 
ciently, and  even  the  use  of  splints  should  for 
a while  give  place  to  them. 

The  tendon-cutters,  among  their  various 
extravagant  measures,  have  not  as  yet,  I be- 
lieve, begun  to  facilitate  the  coaptation  of 
fractures ; I cannot  but  think,  however,  that 
there  are  a few  cases  in  which  it  would  be 
very  desirable  to  take  advantage  of  the  divi- 
sion of  a tendon,  as  of  that  of  the  heel,  when 
the  only  alternative  is  manifestly  a seriously 
deformed  limb. 

Many  fractures,  even  of  both  bones,  of  the 
leg,  are  easily  retained  in  good  coaptation,  and 
much  restraint  is  not  only  unnecessary,  but  pre- 
judicial ; for  the  more  of  freedom  that  can  be 
allowed,  without  inducing  deformity,  the  more 
rapid  and  solid  will  be  the  reparation.  (For 
farther  particulars,  see  Luxations  of  the 
Ankle-joint.) 

The  treatment  of  open  fractures  of  the  leg, 
which  are  frequent  accidents,  may  call  for 
some  exertion  of  the  practitioner’s  ingenuity. 
The  injury  to  the  soft  parts  may  be  various 
and  extensive,  and  each  particular  case  will 
require  special  adaptations  of  both  dressings 
and  applications. 

Fig.  340. 

The  annexed  simple 
contrivance  of  an  inter- 
rupted splint  explains 
its  own  object,  and  may 
serve  to  illustrate  the 
manner  in  which  other 
cases  must  be  met.  The 
objections  to  refined 
and  complicated  appa- 
ratus are  generally  not 
to  be  denied,  but  I 
have  thought  it  worth 
while  to  present  the  fol- 
lowing as  a useful  ex- 
ample of  the  method 
by  which  particular  dif- 
ficulties may  be  sur- 
mounted. It  is  for  a 
very  similar  reason  that 
I would  strongly  re- 
commend the  young  practitioner  to  make 
himself  theoretically  acquainted  with  a con- 
siderable variety  of  the  mechanical  contri- 
vances for  the  treatment  of  fractures  ; not  so 
much  with  intent  to  employ  them  as  to  avail 
himself  of  the  simpler  resources  which  they 
may  indicate  to  him. 

“ The  apparatus  below  (fig.  341),  consists 
of  a leg  and  thigh-piece,  like  the  common 
inclined  plane  ; the  thigh  part  having  a slide 
to  it,  to  adapt  it  to  different  lengths  and 
being  fixed  by  the  screw  e.  The  leg  part  of 
the  apparatus  consists  of  three  portions,  a,  b, 
c ; which  admit  of  being  raised  or  depressed 
at  pleasure,  by  means  of  a slide,  which  is 
connected  to  the  under  part  of  each,  and 
which  passes  through  a back  bar,  which  con- 
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nects  the  thigh  splint  to  the  rest  of  the  appa- 
ratus. These  slides  are  fastened  by  a screw, 
which  turns  against  each  of  them.  The  foot- 
piece,  e,  has  a foot-board  connected  with  it, 
which  allows  of  the  angle  being  altered  at 
pleasure  by  means  of  a slide  in  which  it  moves. 
The  principle  of  the  apparatus  is  precisely 
that  of  the  common  inclined  plane  ; and  the 
limb  is  adapted  to  it  in  the  same  manner.  The 
peculiar  points  gained  by  it  are  the  following  : 
— if  the  knee  part  of  the  leg  be  wanted  to  be 
placed  at  a different  level  to  the  rest,  the 

Apparatus for  the  treatment  of 

certain  fractures  of  the  leg , 

described  by  Mr.  Lonsdale. 

Of  course  the  inter- 
rupted splint  before  de- 
scribed admits  of  being 
almost  infinitely  varied  ; 
and  the  plan  of  Mr. 

Lonsdale’s  machine  may, 

I think,  afford  the  basis  of 
many  less  intricate  but 
important  adjuncts  in 
practice. 

FRACTURES  OF  THE  BONES  OF  THE  FOOT. 

To  these  apply,  mutatis  mutandis,  the  obser- 
vations made  on  fractures  of  the  hand.  Par- 
tial or  general  crushes  often  leave  only  the 
choice  of  how  much  is  to  be  saved  or  removed. 
The  mass  of  bones  being  naturally  impacted, 
renders  them  inaccessible  to  almost  all  parti- 
cular measures  of  coaptation  and  retention. 

The  astragalus  may  be  broken  singly,  in 
consequence  of  the  violent  descent  of  the 
tibia.  Mr.  Lonsdale  relates  such  a case. 
There  were  no  symptoms  to  indicate  the 
nature  of  the  injury  decidedly ; the  joint  was 
generally  swollen ; the  patient  was  treated  as 
for  a severe  sprain.  Much  inflammation  and 
constitutional  disturbance  supervened,  and  the 
man  died  on  the  twelfth  day  from  that  of  the 
accident.  The  astragalus  was  found  to  be 
split  in  two  or  three  directions. 

Fractures  of  the  os  calcis,  as  of  the 
bones  of  the  foot  generally,  may  arise  from 
penetrating,  gun-shot,  or  crushing  injuries, 
(see  Luxations,  Amputations,  &c.)  ; but  a 
specific  injury  of  the  os  calcis  deserves  men- 
tion both  on  its  own  account  and  on  that  of 
its  analogies. 

The  following  are  related  by  Sir  A.  Cooper : 

“ Case. — Miss  N.,  a lady  about  forty  years  of 
age,  was  walking  in  a field  on  the  6th  of  De- 
cember last,  towards  the  close  of  the  day, 
when  she  stumbled  and  fell  to  the  ground,  and 
for  some  time  was  unable  to  rise.  By  good 
fortune,  some  men  were  returning  home  from 
work,  and  finding  she  could  not  walk,  carried 
her  to  a neighbouring  house.  I was  sent  for  to 
examine  the  accident,  and  she  informing  me 
that  she  felt  something  strike  the  back  part 
of  the  leg,  I immediately  supposed  she  had 
ruptured  the  tendo  Achillis  of  that  leg,  and  I 
instantly  commenced  examining  that  part, 
when  I was  surprised  to  feel  something  un- 


part, a,  may  be  moved  ; if  the  central  part,  b 
may  be  raised  or  depressed  ; and  if  the  foot 
part,  c is  to  be  moved  so  as  to  bring  the  heel 
up  or  down,  as  may  be  required.  It  will  be 
seen  by  these  three  moveable  pieces,  that  any 
prominence  that  may  exist  in  one  part  of  the 
leg  more  than  another,  can  be  remedied,  as 
the  pressure  can  be  increased  or  diminished 
opposite  to  any  part,  according  to  the  situa- 
tion and  degree  of  the  displacement  of  the 
ends  of  the  bone.” 

Fig.  341. 


commonly  sharp  and  hard,  not  like  the  feel  of 
a ruptured  tendon ; I found  it  to  be  the  os 
calcis  which  was  fractured,  and  which  was 
drawn  up  by  the  action  of  the  gastrocnemii 
to  three  inches  from  its  situation.  I immedi- 
ately informed  the  lady  of  the  accident  she 
had  sustained,  and  the  necessary  treatment ; 
but,  unfortunately,  she  was  extremely  deaf, 
and  of  a very  obstinate  temper,  so  that  I 
could  scarcely  prevail  upon  her  to  go  to  bed. 
Though  she  had  violent  pain,  she  would  con- 
tinue to  irritate  the  part  by  bending  and 
extending  the  foot  with  her  hands,  thinking 
it  was  only  a sprain,  and  would  soon  be 
better  ; the  consequence  of  which  was,  that 
most  violent  inflammation  ensued,  and  I was 
afraid  she  would  lose  her  leg.  By  evaporat- 
ing lotions  and  poultices,  however,  in  a week 
the  inflammation  and  swelling  was  reduced, 
and  I applied  a bandage  similar  to  the  one 
described  by  Dr.  Monro  ; but  was  unable  to 
bring  the  bones  in  apposition,  nor  could  I 
prevail  upon  her  to  wear  the  bandage  more 
than  a week ; therefore,  I ordered  her  to 
wear  a high-heeled  shoe,  which  she  has  done 
ever  since,  and  is  now  able  to  walk  very  well 
by  the  aid  of  a stick,  and  can  bend  and 
extend  the  foot  at  pleasure,  the  bone  remain- 
ing in  the  situation  before  mentioned,  and 
the  interspace  being  filled  up  by  ligamentous 
substance.” 

“ Case. — My  friend,  Mr.  J.  H.  Green,  related 
to  me,  some  years  ago,  the  case  of  a lady, 
who,  going  up  stairs  in  the  dark,  and  believing 
there  to  be  another  stair,  when  she  had  really 
ascended  the  whole  flight,  fractured  this  bone 
by  the  violent  action  into  which  the  muscles 
of  the  leg  were  thrown  in  consequence  of  the 
efforts  she  made  to  preserve  herself  from 
falling.  The  patient  was  placed  in  bed,  with 
the  knee  flexed  and  the  foot  extended  until 
the  inflammation  was  subdued.  A high- 
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heeled  shoe  was  then  used  for  the  purpose 
of  keeping  the  tendo  Achillis  in  its  most 
complete  state  of  relaxation,  but  ligamentous 
union  only  could  be  effected.” 

Some  writers  recommend  active  measures 
to  depress  the  detached  fragment,  but  it  must 
be  apparent  that  pressure  at  its  upper  edge  will 
be  most  effectual  in  driving  it  towards  the 
ankle  joint.  The  most  complete  relaxation 
and  entire  rest  of  the  gastrocnemii  for  about 
a fortnight  will  facilitate  the  first  adhesions  ; 
and  subsequently  the  most  gentle  and  gradu- 
ally increased  tension  will  best  convert  those 
adhesions  into  a short  and  massive  ligament. 

A moderate  acquaintance  with  the  contents 
of  this  article  will  hardly  fail  to  make  the 
student  au  fait  in  the  management  of  the  frac- 
tures of  the  remaining  bones  of  the  foot,  which 
are  few,  and  little  varied. 
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(T.  Wilkinson  King.') 

FRICTION,  ( frictio , Lat.)  an  important 
remedial  agent,  whether  considered,  simply, 
as  a means  of  exciting  increased  activity  of 
the  functions  of  the  skin,  or  as  assisting  the 
absorption  into  the  constitution  of  various 
medicines  when  applied  externally,  as  of  mer- 
cury, &c. 

If  employed  with  violence,  Friction  may 
give  rise  to  a mechanical  removal  of  the  epi- 
dermis, or  deeper  structures  : or  moderately 
applied,  but  long-continued,  may  cause  that 
indurated,  almost  horny,  condition  of  the 
integuments  which  is  so  commonly  observable 
in  those  parts  of  the  skin  exposed  to  its  influ- 
ence, as  on  the  hands  of  rowers,  and  which  is 
closely  allied  in  its  nature  to  corns. — See 
Abrasion  and  Corns. 

The  ancients  paid  great  attention  to  Fric- 
tion both  in  their  preventive  and  curative 
treatment ; — they  even  classified  it  under  vari- 
ous heads, — in  respect  to  the  degree  of  force 
with  which  it  was  to  be  applied ; to  the  direc- 
tion in  which  it  was  to  be  made  ; the  time  of 
its  application  ; the  means  by  which  it  was 


employed  ; its  state,  whether  moist  or  dry, 
&c.  ; and  enumerated  peculiar  qualities  or 
benefits  attached  to  each  of  these  several  divi- 
sions. Such  an  arrangement  has,  however, 
long  fallen  into  disuse. 

The  particular  application  of  friction,  as 
used  at  the  present  day  in  the  treatment  of 
surgical  disease,  will  be  noticed  in  the  respec- 
tive articles  of  this  work,  comprehending  the 
cases  in  which  it  is  employed. 

FUNGUS  HiEMATODES.  See  Can- 
cer. 

FURUNCULUS,  (Lat.  dim.  of  fur; 
SoOn'jv,  Gr.  ; furoncle,  clou,  Fr.  ; blutheulc, 
blutschwur,  Ger.)  ; a hard,  circumscribed,  in- 
flamed, acutely  painful,  conical  tumor,  the 
apex  of  which  projects  above  the  level  of  the 
surrounding  skin,  while  its  base  is  situated 
beneath  it,  in  the  dermic  cellular  tissue.  It 
terminates  in  part  in  sphacelus,  partly  in  sup- 
puration. From  the  throbbing  and  heat  with 
which  it  is  usually  attended  in  its  progress 
to  maturity,  it  has  vulgarly  acquired  in  this 
country  the  name  of  a Boil. 

Furuncles  are  chiefly  confined  to  the  pe- 
riods of  childhood  and  adult  age,  and,  like 
most  other  cutaneous  eruptions,  occur  to  the 
greatest  extent  during  the  spring  and  summer 
months.  They  make  their  appearance  on  all 
parts  of  the  body,  but  are  chiefly  found  in 
those  situations  in  which  the  dermic  cellular 
tissue  exists  to  the  greatest  extent,  as  in  the 
nates,  verge  of  the  anus,  perinseum,  nape  of 
the  neck,  arm-pits,  &c.  They  frequently 
occur  as  very  small  cones  on  the  edges  of  the 
eyelids,  and  are  then  commonly  known  by 
the  name  of  Styes.  (See  Hordeolum.) 

The  origin  of  these  tumors  is  seldom,  if 
ever,  to  be  traced  to  an  absolutely  local 
cause.  They  not  unfrequently  accompany  a 
deranged  condition  of  some  portion  of  the 
alimentary  canal,  or  appear  shortly  after  the 
occurrence  of  such  derangement  ; but  this 
is  by  no  means  always  to  be  observed,  for 
they  are  sometimes  met  with  in  subjects,  in 
whom  no  such  means  of  accounting  for  their 
appearance  can  be  detected.  They  are  not 
peculiar  to  any  one  temperament,  or  state 
of  constitution  ; being  equally  found  to  exist 
in  persons  of  a sanguine  appearance  and  full 
habits,  as  in  those  of  a leucophlegmatic  con- 
dition, who  live  in  ill-ventilated,  damp  habita- 
tions, and  are  subjected  to  a spare  diet.  Occa- 
sionally they  seem  to  be  developed  under 
the  influence  of  causes  which  are  epidemic. 
It  is  the  fact  of  the  indeterminate  nature  of 
the  circumstances  giving  rise  to  this  affec- 
tion, which  has  produced  such  discrepancy  in 
the  accounts  of  authors  respecting  it ; it  being 
laid  down  in  one  place  as  a distinct  rule,  that 
the  causes  of  furuncles  are  never  local,  while 
in  another  we  see  it  defined  as  being,  for  the 
most  part,  an  entirely  local  disorder. 

Furuncles  show  themselves  of  every  size, 
from  that  of  a pin’s  point  to  that  of  a 
hen’s  egg,  and  occasionally  are  met  with  even 
larger.  They  are  rarely  solitary  : on  the 
contrary,  they  are  usually  accompanied  by 
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several  others,  which  either  exist  at  the 
same  time,  or  follow  each  other  in  rapid  suc- 
cession, on  various  parts  of  the  body.  This 
fact,  together  with  the  form  of  the  tumour, 
its  circumscribed  base,  the  period  of  life  at 
which  it  generally  appears,  and  the  circum- 
stance of  its  invariably  discharging  its  con- 
tents, when  mature,  through  a single  aper- 
ture, form  the  chief  distinguishing  features 
between  Furunculus  and  Anthrax. 

The  ordinary  rise  and  progress  of  one  of 
these  tumors  may  be  thus  briefly  described. 
A tingling,  or  sense  of  itching,  is  perceived 
on  some  part  of  the  skin,  which,  on  being 
touched,  presents  evidence  of  induration,  and 
is  generally  attended  by  an  inflammatory 
blush  on  the  surface.  Occasionally  a patient 
is  attacked  with  rigors  before  the  furuncle 
makes  its  appearance,  or  he  complains  of 
headache,  nausea,  &c. ; but  these  symptoms 
disappear  as  the  tumor  manifests  itself.  It 
at  first  appears  in  a defined  form,  as  a small, 
reddish  pimple.  This  slowly  increases  in 
volume,  becoming  more  tense,  smooth,  and 
glossy,  more  deeply  red, — the  inflammatory 
blush  at  its  base,  at  the  same  time,  increas- 
ing in  circuit, — and  more  acutely  painful,  in 
proportion  as  it  assumes  the  conical  form, 
or,  in  common  language,  as  it  points.  The 
pain  is  of  a throbbing,  burning  character,  and 
is  frequently  extremely  severe.  If  the  tumor 
become  of  considerable  size,  or  if  many  make 
their  appearance  at  the  same  time,  the  usual 
indications  of  febrile  excitement  are  to  be 
observed  ; generally  mild  in  degree,  but 
occasionally  much  aggravated,  by  the  disturb- 
ance, or  entire  loss  of  natural  rest  to  which 
the  patient  is  subjected.  Such  symptoms, 
whenever  they  occur,  are  to  be  regarded  truly 
as  consequences  of  the  affection  : they  are 
never  found  to  be  premonitory. 

When  the  furuncle  has  arrived  at  maturity, 
which  happens  generally  between  the  fifth  and 
tenth  day,  it  opens  spontaneously  at  its  summit, 
where,  for  some  short  time  previous  to  this 
event  a white,  or  yellowish  phlyctenoid  speck 
has  existed  ; and  the  tension  being  thus,  in 
part,  removed,  the  pain  and  other  urgent 
symptoms  commence  gradually  to  decline. 
Through  the  single  aperture  just  noticed, 
issues  a small  quantity  of  pus,  slightly  tinged 
with  blood.  In  addition  to  this  fluid,  there 
is  contained  in  the  tumor  a corrupt  looking, 
fibrous,  irregular  clot,  of  a greyish  colour, 
forming,  as  it  were,  a central  nucleus,  and 
commonly  known  as  the  Core.  The  French 
have  given  the  name  of  “ bourbillon  ” to  this 
substance.  Celsus,  in  his  description  of  the 
furunculus,  dwells  on  it  as  one  of  the  pecu- 
liar signs  of  the  disorder  ; he  speaks  of  it  as 
“ pars  eorrupta,  subrubra,  quern  ventriculum 
quidam  furunculi  nominant  It  consists 
merely  of  a portion  of  the  dermic  cellular 
tissue,  which  has  been  deprived  of  its  vitality 
by  the  violence  of  the  inflammation  and  con- 
striction to  which  it  has  been  subjected,  and 


been  afterwards  detached  from  the  secreting 
parts  around  it2.  When  this  disorganized 
mass  is  thrown  off,  or  removed,  all  pain 
ceases ; the  secretion  of  pus  becomes  gra- 
dually lessened,  the  apex  of  the  tumor  re- 
tracts, the  cavity  is  filled  up,  cicatrization 
slowly  takes  place,  and  lastly,  the  thickened 
and  indurated  structures  in  its  neighbourhood 
become  restored  to  their  natural  condition. 

A certain  form  of  furuncle  is  described  by 
some  authors  under  the  name  of  the  Chronic 
Furuncle.  “It  frequently  occurs,”  says  Mr. 
Pearson,  “ in  subjects  that  have  suffered  severe- 
ly from  the  small- pox,  measles,  lues  venerea, 
scrofula,  and  in  constitutions  that  have  been 
injured  by  the  use  of  mercury.”  It  seems 
only  to  differ  from  the  ordinary  furuncle,  in 
the  less  degree  of  pain  with  which  it  is  at- 
tended, in  the  slowness  of  its  progress,  being 
described  as  seldom  arriving  at  maturity  in 
less  than  three  or  four  weeks,  in  the  ill-con- 
ditioned nature  of  its  contents,  and,  lastly,  in 
its  indisposition  to  granulate  and  heal.  It  is, 
in  fact,  an  ordinary  furuncle,  modified  by  a 
cachectic  condition  of  constitution. 

Another  and  more  grave  variety  has  been 
described  by  M.  Guersent 3,  under  the  name 
of  furoncle  atonique,  and  by  Dr.  Copland4, 
under  that  of  the  asthenic  furuncle.  Accord- 
ing to  the  account  of  the  affection  given  by 
these  gentlemen,  it  presents  several  peculiar 
characters.  The  furuncular  tumours  exist 
many  at  one  time,  never  fewer  than  five  or 
six,  and  chiefly  appear  in  the  trunk  and  late- 
ral parts  of  the  neck.  In  their  commence- 
ment they  resemble  in  appearance  the  ordi- 
nary furuncle  in  its  early  stage,  excepting 
that  they  sometimes  occur  nearly  colourless. 
Their  progress  is  also  very  similar  until  after 
they  have  become  open.  They  then  at  first 
discharge  “ a serous,  sanguineous,  or  ichorous 
fluid.  The  tumours  soften  and  disappear;  and 
the  perforations  of  the  chorion  enlarge  rapidly, 
producing,  in  two  or  three  days,  holes  in  the 
integuments,  varying  from  three  or  four,  to 
six  or  seven,  or  even  eight  or  nine,  lines  in 
diameter.  These  perforations  are  perfectly 
round ; their  margins  are  not  elevated,  nor 
thickened,  nor  injected  ; and  they  entirely 
resemble  the  holes  made  by  a drill  or  auger. 
The  cellular  tissue  is  not  thrown  off  in  the 
form  of  a core,  but  is  destroyed  by  rapid  ul- 
ceration, or  phagedenic  absorption.  The  bot- 
toms of  the  ulcers  have  a greyish  or  sanious 
appearance,  and  are  nearly  dry.  There  is  no 
discharge  from  them,  nor  have  they  any  ten- 
dency to  scab  ; and  the  perforations  of  the 
integuments  frequently  proceed  down  to  the 
muscles  or  aponeuroses,  the  peculiar  structure 
of  which  may  often  be  seen  at  their  bottoms5.” 
These  perforations  vary  in  size,  but  all  assume 
a similar  character  to  that  just  described. 

All  the  instances  noticed  of  this  affection 

- For  an  anatomical  account  of  tlie  structures  con- 
cerned in  this  action,  see  vol.  i.  Art.  Anthrax,  p.  327. 

3 Archives  Gen.  dc  Med.  t.  i.  p.  326. 

■*  Diet,  of  Pract.  Med. 

s Op.  cit.  vol.  i.  p.  1054. 


1 Cels.  lib.  v.  c.  xxviii.  8. 
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occurred  in  children  in  whom  there  had  pre- 
viously existed  much  debility  and  fever  of  a 
low  type.  It  was  usually  accompanied  by 
more  or  less  disorder  of  the  gastro-intestinal 
canal,  or  of  the  head  or  lungs,  and  coma  gene- 
rally preceded  death.  In  two  cases  in  which 
Dr.  Copland  had  an  opportunity  of  inspecting 
the  external  lesions,  he  did  not  find  any  satis- 
factory explanations  of  the  peculiarities  of 
the  affection,  but  only  such  marks  of  disturb- 
ance about  the  brain,  lungs,  and  alimentary 
canal  as  frequently  follow  other  diseases. 
There  were  no  attempts  at  reparation  in  the 
ulcerated  perforations.  Dr.  Copland  remarks 
that  he  has  met  with  cases  of  this  affection,  or 
one  very  similar  to  it,  following  the  applica- 
tion of  leeches  to  cachectic  and  debilitated 
children. 

Treatment. — The  treatment  of  furuncle  in 
ordinary  cases  is  very  obvious  and  simple. 
It  consists  either,  on  the  one  hand,  in  arrest- 
ing, or,  on  the  other  hand,  in  expediting  the 
progress  of  the  tumor,  and  afterwards  assist- 
ing in  establishing  a favourable  termination. 
To  auswer  the  first  indication,  it  has  been 
advised  to  lay  on  the  surface  of  the  furuncle, 
in  its  earliest  stage,  a slight  layer  of  nitrate  of 
silver,  and  it  would  appear  that  this  practice 
has,  in  man}'  instances,  effected  a complete 
cessation  of  its  growth.  Dr.  Macartney  has 
mentioned,  that  an  early  application  of  the 
water-dressing  will  prevent  the  tumor  attain- 
ing any  large  size,  and,  at  the  same  time,  re- 
lieve the  patient  from  all  pain  ; but  the  incon- 
veniences attending  its  employment  in  this 
affection  are  sufficient  to  prevent  its  being 
ordinarily  resorted  to  in  practice.  Resolution 
may  also  be  attempted  by  means  of  general 
antiphlogistic  treatment, — by  the  application 
of  five  or  six  leeches  to  the  tumor  in  its 
earliest  stage, — the  topical  employment  of 
ice,  or  of  alcoholic  lotions, — the  >use  of  pro- 
longed bathing,  &c.  Emetics  have  been  re- 
commended to  be  administered  at  an  early 
period,  to  be  followed  by  repeated  doses  of 
mild  saline  purgatives.  This  treatment  is 
particularly  applicable  where  there  is  evi- 
dence of  gastric  derangement.  The  method 
of  treatment,  however,  in  common  use,  is  to 
promote  suppuration  by  means  of  warm  fo- 
mentations or  emollient  poultices  : for  after 
the  most  favourable  success  in  arresting  the 
progress  of  these  tumors,  their  resolution  is 
seldom  found  to  be  complete,  and  the  parts 
remaining  indurated  for  a long  period  be- 
come the  source  of  various  inconveniences  to 
the  patient. 

The  formation  of  pus,  and  the  mortification 
of  the  cellular  membrane,  usually  precedes 
for  some  time  the  completion  of  the  process 
adopted  by  nature  for  their  expulsion.  It  is 
well,  therefore,  to  anticipate  the  natural  open- 
ing of  the  tumor,  by  using  the  lancet  ; for  the 
period  of  its  duration  is  thus  shortened,  and 
much  pain  saved  to  the  patient,  and,  the  pecu- 
liar aperture  of  the  furuncle,  when  permitted 
to  form,  being  always  in  the  first  instance  ex- 
tremely minute,  a freer  exit  is  made  for  the 


contents  to  escape.  This  practice  is  the 
more  important,  when  the  presence  of  the 
tumor  is  giving  rise  to  active  local  disturb- 
ance ; as,  for  instance,  when  it  occurs  in  the 
perineum,  between  the  anus  and  scrotum, 
and  causes  such  irritation  and  distension  of 
the  parts  in  its  neighbourhood,  as  to  inflict 
pain  and  difficulty  on  the  patient,  in  passing 
his  urine  ; or  when  inflammation  of  lym- 
phatic vessels  and  glands  is  excited,  as  not 
unfrequently  happens,  when  it  appears  in 
the  axilla.  We  must  guard  against  incising 
these  tumours  at  too  early  a period  : no 
good  is  accomplished  if  they  are  laid  open 
before  suppuration  is  fully  established ; in- 
deed, according  to  one  author,  “the  cure 
seems  to  be  rather  retarded  than  expedited, 
and  other  boils  are  much  more  likely  to 
occur  in  the  neighbourhood  The  furuncle 
being  cut  into,  and  the  more  fluid  contents 
squeezed  out,  particular  attention  must  next 
be  paid  to  the  extraction  of  the  core.  If 
this  be  not  done,  or  only  imperfectly  ac- 
complished, the  cure  is  materially  delayed  ; 
or,  if  the  furuncle  should  chance  to  close  in 
the  mean  time,  an  indolent  induration  and 
enlargement  of  the  textures  involved  in  the 
affection  are  the  necessary  consequences.  I 
have  seen  neglect  of  this  caution,  in  the  case 
of  a large  furuncle  on  the  upper  eyelid,  give 
rise  to  a considerable  swelling  and  consequent 
disfigurement  of  the  part  mentioned,  at  the 
same  time  that  there  appeared  to  be  a con- 
stant disposition  in  it  to  take  on  fresh  inflam- 
mation. If  there  be  difficulty  in  effecting 
the  removal  of  the  slough,  either  from  its 
quantity  or  from  the  firmness  of  its  connexion, 
or  if  it  cannot  be  removed  without  giving 
much  pain,  the  walls  of  the  containing  cavity 
may  be  excited  by  some  stimulating  applica- 
tion, and  the  insertion  of  a little  chloride  of 
mercury  in  the  form  of  powder,  will  be  found 
to  answer  the  purpose  better  perhaps  than 
any  other  remedy.  Ordinarily,  however,  the 
object  is  accomplished  without  the  necessity 
of  employing  any  such  means,  and  a light 
poultice,  or  lint  moistened  in  warm  water, 
being  then  laid  on  the  part,  a perfect  cure 
is  soon  obtained. 

Attention  will  of  course  be  directed  to 
correcting  any  predisposing  state  of  the  sys- 
tem, which  may  appear  to  have  induced  the 
morbid  action,  by  the  exhibition  of  aperients, 
alteratives,  &c.  By  some  the  use  of  the 
mineral  acids  has  been  particulaily  recom- 
mended for  removing  constitutional  disposi- 
tion to  the  development  of  furuncular  tu- 
mors. No  specific  rules,  however,  can  be 
given  for  the  constitutional  treatment  in  such 
cases  ; it  must  depend  on  the  circumstances 
of  each  particular  case  engaging  the  surgeon’s 
attention. 

Dr.  Copland  has  mentioned  various  reme- 
dies to  be  used  for  the  asthenic  furuncle.  The 
chief  of  these  are  the  sulphate  of  quinine  ; the 
mineral  and  vegetable  acids  ; camphor  or  am- 

’ Plumbe,  Diseases  of  the  Skin.  Cli.  xii. 
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monia,  &c.  aided  by  alteratives,  and  mild  sto- 
machic purgatives.  Removal  to  a dry  healthy 
atmosphere,  or  to  the  seaside,  is  recom- 
mended. For  local  applications,  the  solutions 
of  the  chlorides  of  soda  or  lime,  the  dilute 
acids,  the  balsams  and  terebinthinates,  are 
spoken  of  as  the  most  efficacious.  Blisters 
and  leeches  are  to  be  avoided. 

For  further  remarks  on  the  pathology  of 
furunculus,  see  Anthrax,  the  bibliography  of 
which  article  comprehends  most  of  the  works 
consulted  in  this  notice. 

(T.  Longmore.) 

G. 

GANGLION.  See  Burs.®  Mucosae. 

GANGRENE.  ( Tdyypaiva , Gr.  from 

ypaivui,  I eat,  or  devour  ; gangrsena,  Lat. ; 
gangrene,  Fr. ; Der  Brand,  Germ. ; cangrena, 
Ital.);  a term  signifying,  Incomplete  Mortifi- 
cation, or  that  condition  which  immediately 
precedes  Sphacelus,  or  Complete  Mortifica- 
tion. (See  Mortification.) 

GANGRENE,  HOSPITAL.  ( Putrid  ul- 
cer, hospital  sore,  Eng.  Syn.  Gangrcena  conta- 
giosa, phagedcena  gungrcenosa,  Lat. ; pourriture 
d’hopital,  typhus  traumatique,  Fr.) 

When,  under  certain  circumstances,  present- 
ly to  be  more  particularly  noticed,  but  espe- 
cially when,  in  an  unhealthy  season  or  climate, 
a large  number  of  patients  are  crowded  toge- 
ther in  the  wards  of  an  hospital,  ill- ventilated, 
or  placed  in  an  insalubrious  situation,  any 
ulcers,  or  open  wounds,  with  which  such  pa- 
tients may  be  afflicted,  are  apt  to  become 
affected  with  a peculiar  form  of  ulcerous  and 
gangrenous  inflammation,  that  is  liable  not 
only  to  cause  the  destruction  of  large  portions 
of  the  body,  but  not  unfrequently  even,  by 
the  general  disturbance  of  the  constitution 
which  attends  it,  to  occasion  a fearful  mor- 
tality. The  particular  characters  of  this 
affection,  local  and  general,  vary  considerably 
in  different  cases ; but  its  course  and  its 
effects  are  sufficiently  uniform  to  warrant 
surgical  practitioners  in  regarding  it  as  a spe- 
cial form  of  inflammatory  disease,  and  in  de- 
signating it  by  a special  appellation.  From 
the  circumstances  under  which  it  has  most 
usually  been  met  with,  it  has  been  termed 
Hospital  Gangrene,  and  though  neither  of 
the  component  terms  of  this  appellation  be 
unexceptionable,  it  has  the  recommendations 
of  being  in  familiar  use  and  of  being  sanc- 
tioned by  very  respectable  authorities. 

Hospital  gangrene  is  found  most  frequently 
to  attack,  as  already  hinted,  parts  which  have 
experienced  some  perceptible  solution  of  con- 
tinuity, as  from  scratching,  bruising,  or  wound- 
ing, or  which  have  had  theirintegumentsinjured 
by  blisters,  flagellations,  burns,  or  ulcerations. 
Even  the  bites  of  moschetoes  have  been  no- 
ticed in  the  West  Indies  to  be  followed  by 
attacks  of  this  disease.  But  in  some  instances, 
without  its  being  possible  to  discover  any  pre- 
vious injury  of  the  part,  a small  inflamed  pim- 
ple, papula,  or  small  boil,  or  a vesicle,  will  make 
its  appearance,  and  in  process  of  time  produce 


an  ulcer  exhibiting  the  characteristic  features 
of  hospital  gangrene.  Whether,  in  such 
cases,  there  may  not  have  existed  some  very 
minute  injury,  such  as  would  arise  from  the 
extraction  of  a hair,  or  from  the  removal  of  a 
small  portion  of  the  cuticle  at  its  root,  may 
appear  doubtful. 

Specific  sores,  or  ulcers,  have  been  said  to 
be  less  liable  to  attacks  of  hospital  gangrene 
than  those  which  are  of  a simple  nature. 
This  was  particularly  observed  by  Dr.  Rollo, 
in  the  epidemic  of  hospital  gangrene  which 
fell  under  his  observation  at  Woolwich,  in 
1 797.  Such  sores  are,  by  no  means,  however, 
altogether  exempt,  both  cancerous  and  vene- 
real ulcers  having  repeatedly  been  seen  to  be 
attacked  with  this  disease. 

Local  phenomena. — When  hospital  gangrene 
attacks  an  open  sore,  it  sometimes  seizes  on  the 
whole  surface  at  once,  but  more  frequently  it 
manifests  itself,  in  the  first  place,  at  a particular 
point,  or  at  several  points  simultaneously  or 
in  quick  succession,  and  each  point  gradually 
extends  till  at  length  a large  portion,  or  the 
whole,  of  the  surface  is  affected.  The  appear- 
ance which  the  disease  exhibits  when  first 
discovered,  has  been  variously  described  ; by 
some,  as  a small  vesicle,  containing  a brownish 
coloured  fluid,  on  the  evacuation  of  which, 
spontaneously,  or  from  violence,  a brown  cen- 
tral puncture  appears,  discharging  a thin  acri- 
monious serum  ; by  others,  as  a distinct  little 
ulcer  of  a darkish  colour,  with  jagged  edges, 
unequal  and  ragged  bottom,  and  discharging 
a thin  matter,  having  a peculiar  smell.  It  has 
been  conceived  by  some,  that  in  all  cases  a 
small  vesicle  is  formed  at  first,  just  as  happens 
when  the  disease  makes  its  appearance  in  a 
part  that  does  not  exhibit  any  apparent  solu- 
tion of  continuity. — Blaclcadder. 

The  surface,  whether  more  or  less  exten- 
sive, which  is  affected  with  hospital  gangrene, 
generally  exhibits  in  a short  time  a coating  of 
a dirty  white,  grey,  or  brown  colour,  which 
gradually  increases  in  thickness.  It  seems 
to  have  been  usually  taken  for  granted,  that 
this  coating  is  the  product  of  the  death  or 
sphacelation  of  a layer  of  living  textures  ; 
hence  it  has  been  designated  by  surgeons  as  a 
slough,  and  they  have  described  its  detach- 
ment as  the  separation  of  a dead  part.  M. 
Delpech,  however,  was  led  to  conclude  that 
this  layer  is  a substance  of  new  formation,  in 
fact  a pseudo-membrane  or  pellicular  exuda- 
tion ; to  which  new  layers  are  added  in  pro- 
portion as  the  ulcerative  process  penetrates 
more  deeply. 

But  besides  this,  which  he  designates  as  the 
pulpy  species,  M.  Delpech  describes  another 
form  of  hospital  gangrene  under  the  name  of 
the  ulcerous,  which,  he  conceives,  has  escaped 
the  attention  of  surgeons.  In  this  form,  the 
ulceration,  commencing  at  one  or  at  several 
points,  and  gradually  extending  both  in 
breadth  and  in  depth,  destroys  the  parts  in 
which  it  has  established  itself,  without  leaving 
any  other  covering  on  the  surface  than  mere 
sanious  matter. 
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In  whatever  form  hospital  gangrene  may 
manifest  itself  on  the  original  open  surface 
which  it  attacks,  the  surrounding  integuments 
are  apt,  at  various  periods  in  its  progress  over 
such  a surface,  to  become  indurated  and 
inflamed,  exhibiting  perhaps  at  first  an  erysi- 
pelatous redness,  and  gradually  assuming,  in 
the  vicinity  of  the  sore,  more  and  more  of  a 
dark  red  or  livid  hue.  The  erysipelatous 
redness  sometimes  extends  to  a great  distance, 
even  over  a whole  limb.  This  state  of  the 
surrounding  integuments  is  exceedingly  liable 
to  terminate  in  gangrene  and  sphacelus  ; and 
when  the  dead  parts  have  been  thrown  off, 
the  enlarged  open  surface  thereby  produced, 
may  more  or  less  rapidly  become  affected  with 
hospital  gangrene. 

Sometimes  the  lymphatic  vessels  may  be 
observed  in  a state  of  inflammation,  extending 
from  the  surfaces  affected  with  the  disease,  to 
the  corresponding  glands ; and  these  glands, 
in  their  turn,  may  inflame,  swell,  and  suppu- 
rate, and  the  solutions  of  continuity  produced 
by  the  bursting  or  opening  of  their  abscesses, 
may  either  heal  kjndly,  or  they  may  become 
fresh  seats  of  phagedenic  ulceration,  and  its 
consequences’.  According  to  Mr.  Black- 
adder,  there  are  two  periods  in  the  progress 
of  hospital  gangrene,  at  which  the  lymphatic 
vessels  and  glands  are  apt  to  become  affected ; 
viz.  from  the  fourth  to  the  sixth  day  after  the 
morbific  matter  has  had  access  to  the  sore  ; 
and  again,  upon  the  supervention  of  what  may 
be  termed  the  secondary  inflammation 1  2. 

The  rapidity  with  which  hospital  gangrene 
advances,  after  it  has  attacked  an  open  sur- 
face, is  very  various,  both  on  different  occa- 
sions of  its  epidemic  prevalence,  and  in  dif- 
ferent individuals  on  the  same  occasion. 
Where  there  is  little  disposition  in  the  con- 
stitution, or  in  the  parts,  to  inflammation,  the 
disease  is  slow  in  its  progress  ; where,  on  the 
other  hand,  the  inflammatory  tendency  pre- 
vails, it  goes  on  very  quickly.  Dr.  Boggie 
has  described  the  more  acute  and  more  chronic 
forms  of  the  disease  respectively  under  the 
names  of  contagious  gangrene  and  gangrenous 
phagedaena.  “ If  the  climate,  season  of  the  year, 
constitution,  and  previous  habits  of  the  patient,” 
says  Mr.  Blackadder,  “ have  been  such  as  to 
induce  an  inflammatory  diathesis,  the  local 
inflammatory  symptoms  are  more  or  less  acute, 
as  all  or  only  some  of  these  causes  have  been 
operative  ; but  when  the  habits  of  the  patient, 
climate,  &c.  have  had  an  opposite  tendency, 
the  local  inflammation  is  very  mild,  and  not 
unfrequently  it  might  be  said  to  be  almost  alto- 
gether wanting.  When  the  disease  occurs  in 
a patient  of  inflammatory  diathesis,  it  generally 
happens,  that  from  the  seventh  to  the  fourteenth 
day,  an  attack  of  acute  inflammation  supervenes 
upon  the  sore  ; the  slough  becomes  softer,  and 
of  a pulpy  consistence;  matter  of  a strong 

1 See  the  following  authors,  as  quoted  hy  Dr. 
Thomson  in  his  Lectures  on  Inflammation  : Gillespie, 
at  p.462;  Blane,  at  p.  4C8;  Trotter,  at  p.  470 ; and 

ltollo,  at  p.  472. 

3 P.  30,  note. 


and  peculiar  odour,  and  of  a dirtyish  brown 
grey  colour,  begins  to  ooze  out  at  its  edges, 
and  becomes  daily  more  copious.  The  in- 
flammation gradually  subsides,  the  slough  be- 
comes loosened,  and  finally  detached,  leaving 
the  subjacent  muscles,  bones,  fasciae,  or  liga- 
ments fairly  exposed  : but  the  inflammation 
which  extends  to  the  surrounding  integu- 
ments, and  which  is  evidently  of  an  erysipe- 
latous nature,  where  violent,  is  very  apt  to 
terminate  in  gangrene  and  sphacelus,  in  some 
instances  proving  rapidly  fatal.  When  the 
patient  is  of  a debilitated  habit,  and  when  other 
circumstances  are  unfavourable  to  the  produc- 
tion of  acute  inflammation,  the  slough  remains 
long  adhering  to  the  sore,  the  discharge  be- 
comes very  copious,  and  burrows  under  the 
integuments,  by  which  they  are  deprived  of 
nourishment,  and  fall  into  a state  of  sphace- 
lus 3.”  This  course  of  the  disease,  the  burrow- 
ing, has  been  very  particularly  described  by 
M.  Delpeeh4. 

But  even  when  the  disease  exhibits  a chro- 
nic tendency  in  its  commencement,  it  may  in 
its  progress  change  to  an  acute  character. 
In  particular,  Mr.  Blackadder  states  that  he 
always  observed,  that  when  there  had  been  a 
considerable  bed  of  new  flesh  formed,  the 
phagedenic  ulceration  made  comparatively  a 
very  slow  progress,  until  the  greater  part  of 
the  new  flesh  had  been  destroyed,  or  until  the 
morbific  matter  had  found  immediate  access 
to  what  may  be  termed  the  natural  texture  of 
the  part  affected,  after  which  the  disease  be- 
came quickly  accelerated. 

The  degree  to  which  hcemorrhagic  effusion 
takes  place  into  the  substance,  or  from  the 
surface,  of  parts  affected  with  hospital  gan- 
grene, is  very  various,  and  modifies  very  con- 
siderably the  appearance  of  the  disease.  In 
some  instances  it  is  to  such  an  extent,  as  to 
have  induced  M.  Delpeeh  to  recognise  as  a 
third  primary  form  of  this  affection,  the  hce- 
morrhagic ; though  he  thinks  it  may  be  consi- 
dered as  merely  a variety  of  the  pulpy.  The 
affected  points  are  penetrated  with  blood, 
and  as  if  ecchymosed.  The  subjacent  parts 
seem  to  have  furnished  blood  which  has  pene- 
trated the  pulpy  layer  that  covers  them.  At 
first  sight  the  state  of  the  parts  presents  the 
appearance  of  a haemorrhage  that  had  been 
suspended  by  a mass  of  bloody  coagula  lodg- 
ing in  the  cellular  texture.  This  form  of  hos- 
pital gangrene  may  commence  at  several  sepa- 
rate points,  which  gradually  approximate  to 
one  another.  It  is  in  assuming  this  charac- 
ter that  hospital  gangrene  comes  to  wear  a 
considerable  resemblance  to  scorbutic  ulcer. 
Even  in  cases  in  which  distinct  haemorrhage 
does  not  occur,  a thin  bloody  sanies  is  often 
discharged,  which  has  a very  offensive  smell ; 
and  the  pus,  which  begins  to  appear  during 
the  separation  of  the  slough  or  mortified  part, 
often  continues  for  days  to  be  reddened  by 
an  admixture  of  blood  *. 

3 P.  35,  36. 

* P.  18,  seqq. 

s Thomson,  p.  460. 
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In  the  third  and  last  stage  of  the  Bilbao 
epidemic,  as  described  by  Dr.  Hennen,  “ the 
surface  of  the  sore  was  constantly  covered 
with  a bloody  oozing,  and,  on  lifting  up  the 
edge  of  the  flabby  slough,  the  probe  was 
tinged  with  dark-coloured  grumous  blood, 
with  which  also  its  track  became  immediately 
filled ; repeated  and  copious  venous  bleed- 
ings now  came  on,  under  which  the  patient 
rapidly  sank ; the  sloughs,  whether  falling 
off  spontaneously,  or  detached  by  art,  were 
quickly  succeeded  by  others,  and  discovered 
on  their  removal  small  thickly  studded  specks 
of  arterial  blood.  At  length  an  artery  sprang, 
which,  in  the  attempt  to  secure  it,  most  pro- 
bably burst  under  the  ligature  ; the  tourniquet 
or  other  pressure  was  now  applied,  but  in 
vain  ; for  while  it  checked  the  bleeding  it 
accelerated  the  death  of  the  limb,  which  be- 
came frightfully  swelled  and  horribly  fetid.” 

When  hospital  gangrene  is  extending  its 
ravages  through  the  different  textures  which 
it  encounters,  destroying  tendinous  fasciae, 
muscles,  ligaments,  and  tendons,  together  with 
the  nerves  and  blood-vessels,  artery  seems 
to  be  the  texture  which  resists  most  power- 
fully its  destructive  action.  “ In  some  rare 
cases,”  says  Dr.  Hennen,  “ I have  seen  the 
femoral  and  axillary  arteries  pulsating  awfully, 
and  apparently  unaffected  with  disease,  while 
all  the  surrounding  parts  were  completely 
destroyed  ; but  in  a vast  majority  of  cases, 
the  blood-vessels  partook  of  the  general  dis- 
ease, in  which  they  were  embedded.  They 
were  not  only  completely  separated  from 
their  natural  connexions,  but  their  coats 
sloughed  away  at  the  immediate  point  of  dis- 
ease, while  the  disposition  extended  far  be- 
yond the  apparently  affected  spot.” 

At  an  early  period  of  the  attack  of  hospital 
gangrene,  the  patient  is  generally  conscious 
of  a change  in  the  usual  sensation  of  the  sore, 
which  he  cannot  well  describe,  but  which  is 
accompanied  by  an  occasional  painful  sensa- 
tion resembling  the  stinging  of  a gnat  *.  The 
stinging  sensation  becomes  more  frequent  and 
acute,  and,  as  the  disease  extends,  acquires 
gradually  a more  darting  or  lancinating  cha- 
racter. The  disease,  as  seen  by  Mr.  Wel- 
bank,  was  attended  at  all  periods  with  severe 
darting  pains,  at  first  occurring  at  intervals, 
but  gradually  establishing  themselves  as  a 
more  constant  symptom,  with  occasional  ex- 
acerbations. When  the  neighbouring  parts 
become  involved  in  acute  inflammation,  there 
is  a great  increase  of  pain,  the  sensation  being 
described  to  be  such  as  if  the  sore  was 
burning. 

The  discharges  from  sores  affected  with 
hospital  gangrene  exhale  an  odour  that  seems 
peculiar  to  the  disease.  No  comparison,  as 
M.  Delpech  observes,  can  serve  to  give  even 
an  idea  of  the  specific  odour  of  hospital  gan- 
grene ; it  is  a character  of  the  disease  which 
must  absolutely  be  studied  by  observation. 

Constitutional  phenomena. — About  the  same 

1 B’.ackadder. 


time  that  the  open  wound  or  ulcer  assumes  an 
unhealthy  character,  the  general  constitution 
experiences  in  many  cases  a considerable  de- 
gree of  disturbance.  In  some  cases  this  is 
limited  to  nervous  or  gastric  derangement ; 
but  in  a large  proportion,  pyrexial  symptoms 
of  various  characters  manifest  themselves. 
The  opinions  of  observers  vary  as  to  the  rela- 
tion of  these  two  classes  of  symptoms,  the 
constitutional  and  the  local,  in  respect  of  the 
order  of  their  appearance.  Some  represent 
the  local  symptoms  as  having  uniformly  the 
precedence  ; others  allege  the  same  in  regard 
of  the  constitutional  symptoms  ; whilst  others 
are  disposed  to  believe  that  the  one  or  other 
class,  indifferently,  may  be  the  first  to  manifest 
itself.  A considerable  degree  of  importance 
has  been  attached  to  this  question,  from  the 
idea  that  its  decision  must  determine  whether 
hospital  gangrene  be  originally  a constitu- 
tional disease,  and  the  altered  state  of  the 
wound  merely  symptomatic  of  constitutional 
derangement ; or  whether,  on  the  contrary, 
this  affection  be  essentially  local,  and  the  con- 
stitutional disturbance  only  symptomatic  of 
the  local  malady.  It  cannot  be  admitted, 
however,  as  a general,  or  at  least  as  an  uni- 
versal law  in  pathology,  that  in  constitutional 
diseases,  the  constitutional  symptoms,  and  in 
local  diseases,  the  local  symptoms  are  the  first 
to  manifest  themselves ; nor  would  it  be  found 
a safe  therapeutical  principle  for  our  guidance, 
that  the  propriety  of  a constitutional  or  local 
plan  of  treatment  should  be  decided  by  the 
order,  in  appearance,  of  these  two  classes  of 
symptoms. 

Instances,  however,  arc  not  wanting,  either 
of  individual  cases,  or  of  epidemics  of  hos- 
pital gangrene,  in  which  the  local  phenomena 
of  this  disease  have  manifested  themselves 
with  very  little  appearance  of  constitutional 
derangement.  “ Some  few  constitutions,”  says 
Dr.  Hennen,  in  speaking  of  the  disease  as 
witnessed  by  him  at  Bilbao,  “ resisted  the 
febrile  affection  altogether  ; some  had  exten- 
sive local  disease,  without  any  general  affec- 
tion.” Those  cases  he  observed  principally 
to  occur  among  the  hospital  attendants,  who 
occasionally  respired  a purer  air  than  the 
patients.  Dr.  Thomson  mentions  that  the 
hospital  gangrene,  as  it  prevailed  after  the 
battle  of  Waterloo,  at  Antwerp,  seemed  to  be 
unaccompanied  with  fever,  or  any  other  great 
derangement  of  the  general  system,  although 
at  Brussels  this  was  by  no  means  the  case. 

Sometimes  cases  of  hospital  gangrene  run 
on  for  a time  in  a chronic  manner,  and  may 
cause  very  considerable  destruction  of  parts, 
without  the  system  appearing  to  be  much 
affected  by  the  disease  ; but,  most  frequently, 
after  it  has  spread  to  a certain  extent,  sym- 
ptoms denoting  constitutional  irritation  be- 
come apparent,  after  which  the  progress  of 
the  local  disease  goes  on  in  a more  rapid 
manner. 

As  the  local  symptoms  may  manifest  them- 
selves, and  run  on  for  a considerable  length  of 
time,  without  superinducing,  or  becoming 
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attended  by,  the  eonstitutional, — so,  constitu- 
tional disturbance,  apparently  dependent  on 
the  same  causes  that  gave  rise  to  hospital 
gangrene  in  other  persons,  has  occurred  in 
some  individuals  without  any  mark  of  local 
affection  being  discoverable.  Dr.  Hennen 
mentions  his  having  seen  the  febrile  symptoms 
without  any  local  affection,  among  the  ser- 
vants and  washerwomen  during  the  Bilbao 
epidemic. 

The  pyrexial  symptoms  which  are  liable  to 
attend  hospital  gangrene,  are  not  exclusively 
of  one  form  or  character.  The  constitutions 
of  the  individual  patients,  and  the  mode  of 
life  they  may  have  been  leading,  as  regards 
diet,  exercise,  &c.  may  be  supposed  to  exert 
considerable  influence  over  the  character  of 
the  attendant  fever  ; but,  as  in  the  case  of 
idiopathic  fevers,  so  this  is  probably  influenced 
by  other  circumstances  of  a less  obvious  na- 
ture, and  which,  in  our  present  ignorance  of 
them,  we  must  be  contented  to  designate  as 
the  peculiarities  of  an  epidemic  constitution. 
The  typhoid  form  of  symptomatic  fever  is 
that  which  has  been  by  far  most  frequently 
noticed  in  hospital  gangrene,  and  in  reference 
to  which  the  constitutional  treatment  of  the 
disease  has  most  generally  been  conducted. 
But  there  can  be  no  doubt  that  the  fever  is 
sometimes  of  a decidedly  inflammatory  cha- 
racter. 

“ When  hospital  gangrene  occurs  in  a 
recent  wound,  and  in  young  healthy  men,  or 
in  men  of  the  middle  period  of  life,  who  are 
most  frequently  the  subjects  of  it,  the  accom- 
panying fever,”  says  Dr.  Boggie,  “ is  almost 
always  inflammatory.  I have  seen  but  few 
exceptions  to  this.  Indeed  it  is  not  easy  to 
conceive  how  so  many  should  have  adopted 
the  contrary  opinion.”  This  intelligent  sur- 
geon admits,  however,  that  soldiers,  who  from 
great  sutferings  and  constant  defeats  have  be- 
come dejected,  are  less  liable  to  the  inflam- 
matory form  of  symptomatic  fever,  than  those 
who,  from  a series  of  brilliant  victories,  are  in 
a state  both  of  bodily  and  mental  excitement. 

Dr.  Hennen  conceived  that  the  epidemic 
of  Bilbao  commenced  as  a typhoid  affection, 
and  assumed  in  its  progress,  more  and  more 
of  an  inflammatory  character ; but  Dr.  Bog- 
gie seems  to  have  been  satisfied  that  the 
inflammatory  character,  though  overlooked, 
existed  from  an  early  period  of  the  epidemic. 
There  seems  nothing  unreasonable,  however, 
in  supposing  that  a change  of  this  kind  may 
actually  occur, — that  an  epidemic  of  hospital 
gangrene,  commencing  as  inflammatory,  may 
in  its  progress  assume  a more  or  less  deci- 
dedly typhoid  character.  The  not  attending 
sufficiently  to  the  phlogistic  or  typhoid  cha- 
racter of  the  fever  accompanying  hospital 
gangrene,  has,  probably,  often  led  to  fatal 
mistakes ; and  seems  to  be,  partly  at  least,  the 
cause  of  that  great  diversity  of  opinion  which 
subsists  among  medical  men  regarding  the  best 
mode  of  treating  this  very  dangerous  affec- 
tion '. 
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Whether  the  typhoid  or  inflammatory  cha- 
racter of  the  fever  attending  hospital  gan- 
grene shall  prevail,  there  is  frequently  in  this 
disease,  as  in  erysipelas,  with  which  it  has 
many  features  in  common,  a complication  of 
bilious  derangement,  as  manifested  by  foulness 
of  tongue,  bitterness  in  the  mouth,  decrease 
of  appetite,  and  eventually  loathing  of  food. 
These  symptoms  may  occur,  too,  in  cases  in 
which  there  is  little  or  no  pyrexial  disturbance. 
The  nature  of  the  climate  and  season  may  be 
expected  to  exercise  considerable  influence 
upon  the  character  of  the  symptomatic  fever. 
Dr.  Adam,  in  his  account  of  an  epidemic 
hospital  gangrene  that  prevailed  among  the 
native  troops  in  cantonment  at  Hussingabad 
in  the  Nurbudda,  in  1818,  mentions,  that  the 
sloughing  character  did  not  supervene  to  the 
fever,  but  the  fever  to  the  peculiar  condition 
of  the  sore  : “ As  the  sloughing  advanced,” 
says  he,  “ the  pulse  became  quick,  and  parti- 
cularly hard;  the  skin  hot,  and  the  tongue 
furred,  of  a deep  white  colour,  but  not  loaded. 
The  general  symptoms  at  this  stage  were 
such  as  mark  a high  degree  of  the  remittent 
fever  of  the  natives.  In  no  instance  did  it 
exhibit  any  regular  intermitting  form.” 

When  hospital  gangrene  has  a fatal  ter- 
mination, the  period  at  which  this  occurs,  and 
the  manner  in  which  it  is  brought  about,  are 
extremely  different  in  different  individuals. 
In  some,  the  fever  continues  with  unabated 
violence  for  a period  of  one  or  two  weeks. 
After  suffering  an  abatement  it  is  liable  to 
recur  ; and  the  patient  sometimes  sinks  under 
a second  or  third  attack.  When  the  affection 
has  been  very  severe,  has  continued  long,  or 
has  returned  frequently,  the  patient  becomes 
at  last  generally  affected  with  hectic  fever  and 
obstinate  diarrhoea ; this  is  a slate  from  which, 
if  patients  recover,  it  is  always  in  a very  slow 
and  tedious  manner.  (Thomson’s  Lectures, 
p.  460,  461.)  Dr.  Hennen,  after  describing 
the  strong  tendency  to  haemorrhagic  effusion 
which  manifested  itself  in  the  third  stage  of 
the  Bilbao  epidemic,  says ; “ incessant  retch- 
ings soon  came  on,  and  with  coma,  involun- 
tary stools,  and  hiccup,  closed  the  scene. 
Often,  however,  the  patient  survived  this 
acute  state  of  the  disease,  and  sank  under 
severe  irritation,  absorption  of  putrid  matter, 
and  extensive  loss  of  substance,  without  any 
other  symptoms  than  those  of  hectic  fever 
arising  from  other  sources.” 

Predisposing  causes. — We  have  every  rea- 
son from  analogy  to  believe,  that  particular 
circumstances  may  exert  a powerful  influ- 
ence over  the  tendency  of  individuals,  or  of 
groups  of  individuals,  to  become  affected 
with  hospital  gangrene  ; or,  in  other  words, 
may  modify  their  predisposition  to  this  affec- 
tion. In  the  same  way  the  same  or  other 
circumstances  may  determine  the  particular 
characters  which  the  disease,  when  it  attacks 
a more  or  less  considerable  body  of  indi- 
viduals, shall  exhibit.  What  the  precise 
predisposing  and  modifying  causes  of  hospital 
gangrene  are,  is  a point,  respecting  which 
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our  information  is  very  imperfect.  The  dis- 
ease has  been  known  to  present  itself,  and  to 
prevail,  in  all  regions  and  at  all  times  of  the 
year,  though  hot  seasons  and  climates  have, 
in  this  country,  been  generally  regarded  as 
most  conducive  to  its  prevalence  and  to  its 
severity.  M.  Percy,  however,  regards  a cold 
and  damp  air  as  one  of  the  most  favourable 
conditions,  in  France  and  in  Germany,  to 
this  fatal  degeneration.  Other  practitioners 
have  attributed  it  to  hot  winds  and  tem- 
pestuous weather.  M.  Boyer  affirms,  that 
(at  Paris?)  the  south  wind,  when  it  prevails 
for  a length  of  time,  gives  rise  to  the  dis- 
ease ; and  M.  Richerand  mentions  having 
observed,  in  his  morning  visits  to  the  St. 
Louis  hospital  of  that  city,  wounds  attacked 
with  this  malady,  when  on  the  previous 
evening  the  weather  had  been  stormy.  Dr. 
Dupuy,  who  spent  more  than  two  years  in 
Andalusia,  says  that  every  time  the  solano 
blew  in  that  province,  as  it  very  frequently 
does,  cases  of  hospital  gangrene  occurred ; 
and  that  the  physicians  of  the  country  affirmed, 
that  that  wind  produced  the  same  conse- 
quence in  persons  under  treatment  at  their 
own  houses,  and  who  did  not  breathe  the  air 
of  hospitals.  M.  Fodere  concurs  with  M. 
Delpech  in  thinking  that  the  state  of  the  at- 
mosphere cannot  alone  suffice  to  produce  this 
disease,  whether  it  be  hot  or  cold,  dry  or 
moist ; but  that  in  certain  conditions  it  may  be 
a powerful  adjuvant  to  the  action  of  the  nox- 
ious miasmata  of  the  air  of  wards  in  which  a 
great  number  of  patients  are  collected.  It  is 
probable,  that  when  the  condition  of  the  at- 
mosphere is  such  as  to  discourage  free  venti- 
lation, this  in  itself  will  have  a tendency,  if 
not  to  engender,  at  least  to  promote  the  dif- 
fusion, and  to  aggravate  the  character  of  the 
disease. 

From  the  frequent  occurrence  of  hospital 
gangrene  in  military  and  naval  service,  it  is 
very  desirable  to  mark  the  predisposing  and 
modifying  circumstances  which  are  then 
brought  into  play,  singly  or  combined,  in 
less  or  greater  number.  The  diet,  as  re- 
spects its  quality  and  its  quantity,  the  suffi- 
ciency or  insufficiency  of  the  clothing,  and 
the  amount  of  exposure  to  the  noxious  in- 
fluences of  the  weather  ; the  success  that  has 
attended  the  military  operations,  and  the  con- 
sequent elevation  or  depression  of  spirits, 
prevailing  among  the  troops ; these,  and  other 
circumstances  operating  on  the  patients  pre- 
vious to  the  reception  of  the  injuries  which 
subsequently  become  the  seats  of  hospital 
gangrene,  may  be  supposed  in  many  instances 
to  prepare  the  way  for  the  occurrence  of  that 
disease,  and  to  modify  very  considerably  the 
characters  it  exhibits  when  it  does  occur  ; 
but,  on  the  whole,  the  probability  seems  to 
be,  that  a greater  share  of  importance  has 
been  attributed  to  these  circumstances  than 
properly  belongs  to  them.  Dr.  Trotter 
connected  the  occurrence  of  hospital  gan- 
grene in  the  navy  with  habits  of  intem- 
perance ; Mr.  Geddes  comprehends  want  of 


animal  food  along  with  change  of  climate 
as  being  probably  “ both  sufficient  and  pow- 
erful causes  for  rendering  the  system  obnox- 
ious to  this  description  of  disease.”  Other 
circumstances,  arising  subsequently  to  the  re- 
ception of  the  injuries,  such  as  the  exposure 
of  the  wounded  to  a considerable  degree  of 
mechanical  irritation,  (as  in  cases  in  which  it 
is  necessary  to  transport  them  to  considerable 
distances,)  want  of  proper  shelter,  particularly 
during  the  night,  a neglect  of  cleanliness  in 
the  dressing  of  the  wounds,  and  above  all, 
perhaps,  the  crowding  of  patients  in  wards 
insufficient  in  their  dimensions  and  deficient 
in  their  means  of  ventilation,  &c.  may  in  like 
manner  be  supposed  to  engender  predisposi- 
tion to  hospital  gangrene. 

Exciting  causes. — That  hospital  gangrene 
is  capable  of  being  produced  under  certain 
combinations  of  circumstances,  more  or  less 
complex,  but  not  fully  understood,  in  places 
where  it  had  not  previously  existed,  of  being 
generated  de  novo,  according  to  the  language 
of  pathologists,  seems  highly  probable.  Dr. 
Thomson  mentions  (p.  486),  that  he  has  re- 
peatedly seen  this  species  of  sore  occur  in 
persons  who  had  not  obviously  been  exposed 
to  the  contagion  of  other  sores,  and  in  whom, 
of  course,  it  appeared  to  have  been  generated 
for  the  first  time ; but  this,  he  adds,  is  a 
point  which,  in  the  present  state  of  our  know- 
ledge, must  be  regarded  as  extremely  doubt- 
ful. If  it  be  admitted  that  any  combination 
of  circumstances  can  produce  hospital  gan- 
grene in  one  individual  case,  it  is  obvious  that 
the  same  combination,  operating  more  exten- 
sively, must  be  capable  of  producing  it  in  a 
number  ; or,  in  other  words,  that,  as  in  in- 
termittent fever,  the  affection  may  prevail 
epidemically  and  attack  a great  many  persons, 
without  there  existing  any  relation  or  de- 
pendence among  these  cases  beyond  that  of 
the  patients  having  been  exposed  to  the  same 
combination  of  noxious  agencies.  Dr.  Thom- 
son states,  that  in  Belgium  the  sloughing  and 
gangrenous  hospital  sore  appeared  to  be  en- 
demial ; that  is,  to  depend  on  causes  connected 
with  the  particular  district,  and  to  prevail 
most  in  those  situations  and  hospitals,  where 
the  fevers  of  the  country  were  most  numer- 
ous and  severe.  It  may  here  be  mentioned, 
that  M.  Delpech  conceived  that  he  had  seen 
cases  of  hospital  gangrene  arise  in  conse- 
quence of  the  vicinity  of  a case  of  common 
senile  gangrene,and  also  from  the  emanations 
of  patients  affected  with  hospital  typhus,  and 
from  those  of  dysenteric  dejections. — p.  34. 

But  though  it  seems  to  be  true  that  hos- 
pital gangrene  may  occur,  sporadically  or  epi- 
demically, independently  of  propagation  from 
person  to  person,  abundant  evidence  has  been 
recorded  to  prove  that  it  is  capable  of  readily 
diffusing  itself  in  this  other  manner  ; and  in 
no  inconsiderable  number  of  instances,  the 
introduction  of  one,  or  of  a very  few  patients 
affected  with  the  disease,  into  an  hospital  or 
ship  in  which  it  had  not  previously  manifested 
itself,  has  been  followed  by  its  rapid  extension 
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to  a large  proportion,  if  not  to  the  whole,  of 
the  wounded  patients,  and  by  the  most  de- 
structive and  fatal  consequences. 

In  what  way  is  the  extension  of  the  disease 
from  patient  to  patient  effected ? is  it  by  direct 
communication  of  a palpable  morbid  matter 
from  the  open  surface  in  one  individual  to  the 
part  of  the  body  of  another  individual  in 
which  the  disease  subsequently  manifests 
itself?  i.  e.  is  it  by  inoculation ? or  is  it  by 
an  impalpable  effluvium  emitted  from  the 
body  of  the  affected  person  into  the  atmo- 
sphere, and  through  the  atmosphere  operating 
on  the  body  of  the  person  who  is  to  become 
affected,  either  by  immediate  contact  with 
the  open  surface,  or  by  being  introduced  into 
the  general  system,  through  the  respiratory 
organs,  or  otherwise  ? 

Notwithstanding  some  contradictory  nega- 
tive experiments,  there  seems  no  room  for 
doubt  that  by  the  inoculation  of  matter  taken 
from  a surface  affected  with  hospital  gan- 
grene, the  specific  disease  can  be  reproduced 
in  a healthy  person.  It  appears,  that  when 
the  morbific  matter  from  a sore  of  this  kind 
has  been  inserted  under  the  cuticle,  &c.,  the 
appearances  exhibited  in  the  early  stages  bear 
a strong  resemblance  to  those  of  vaccine  ino- 
culation, except  that  the  primary  inflammation 
in  gangrenous  phagedaena  commences  at  the 
end  of  the  second,  or  early  on  the  third  day, 
and  the  inflammation  is  at  its  height  about 
the  sixth.  The  subsequent  course  of  the  two 
affections,  however,  is  very  different ; at  the 
time  when,  in  the  one  case,  the  vaccine  scab 
begins  to  form,  in  the  other  phagedaenic  ulce- 
ration commences.  ( Blachadder .) 

That  hospital  gangrene  has  often  been 
communicated  from  patient  to  patient  through 
the  medium  of  sponges,  bandages,  &c.,  seems 
to  rest  on  unquestionable  evidence.  It  is 
obvious  that  when  so  propagated,  there  is  no 
limit  to  the  distance  to  which  it  may  be  con- 
veyed. Mr.  Blackadder  goes  so  far  as  to  say, 
that  according  to  his  observations,  ninety- 
nine  in  the  hundred  cases  of  gangrenous 
phagedaena  were  evidently  produced  by  a di- 
rect application  of  the  morbific  matter  to  the 
wounds  or  sores,  through  the  medium  of 
sponges,  tow,  water-dressings,  instruments, 
&c. ; while  other  persons  who  were,  in  every 
other  respect,  equally  exposed  to  its  opera- 
tion, never  caught  the  disease. 

But  independently  of  direct  inoculation, 
hospital  gangrene  seems  capable  of  being 
propagated  from  person  to  person  through 
the  medium  of  the  atmosphere.  It  may  not 
always  be  easy,  in  individual  instances,  to 
determine  whether  the  propagation  has  been 
effected  in  the  one  or  in  the  other  of  these 
two  modes,  but  in  the  following  instance  the 
atmospheric  mode  of  propagation  seems  to  be 
very  plainly  indicated.  Professor  Brugmans 
mentions,  that  at  Leyden,  in  the  end  of  the 
summer  of  1798,  hospital  gangrene  prevailed 
in  the  French  military  hospitals,  in  one  of  the 
low  wards,  whilst  the  patients  whose  wounds 
were  slighter,  being  placed  above  this  ward. 


in  a well-aired  garret,  were  found  to  escape 
the  disease.  The  surgeon  judged  it  necessary 
to  make  an  opening  in  the  floor  of  the  garret, 
in  order  to  afford  an  outlet  to  the  air  of  the 
infected  ward  by  the  roof.  Thirty  hours 
afterwards,  three  patients  who  lay  next  to  the 
opening,  were  attacked  by  the  disease,  which 
soon  spread  through  the  whole  ward. 

It  may  here  be  noticed,  that  by  an  analysis 
of  the  air  in  wards  affected  with  hospital  gan- 
grene, Professor  Brugmans  satisfied  himself  that 
there  exists  in  it  a peculiar  animal  matter, 
highly  disposed  to  putrefaction  ; that  the  oxy- 
gen gas  is  considerably  diminished,  and  the 
azote  and  carbonic  acid  gas  augmented  ; and 
that  by  the  tests  of  nitrate  of  silver,  acetate 
of  lead,  and  chlorine,  the  presence  of  sulphu- 
retted hydrogen  gas  is  detected.  Much,  how- 
ever, remains  to  be  done  in  the  way  of  eudio- 
metrical  investigation  before  any  great  degree 
of  importance  can  be  attached  to  single  results 
of  this  description. 

If  hospital  gangrene  admits  of  being  pro- 
pagated from  person  to  person  through  the 
medium  of  the  atmosphere,  then  in  all  pro- 
bability it  will  be  capable  of  being  transmitted 
in  like  manner  through  the  agency  of fomites  : 
that  is  to  say,  the  body -clothes,  bed-clothes, 
and  bandages  of  patients  thus  affected,  may 
imbibe  so  much  of  the  contagious  principle 
as,  when  brought  into  more  or  less  close  vici- 
nity with  other  patients,  to  communicate  the 
disease  to  them  without  any  room  for  suspect- 
ing actual  inoculation  ; just  as  when  a person 
catches  small-pox  or  typhus  fever  from  sleep- 
ing between  sheets  in  which  a patient  affected 
with  one  or  other  of  these  diseases,  had  been 
previously  lying. 

Prevention. — As  to  the  means  of  preventing 
the  occurrence  of  hospital  gangrene,  and  of 
exterminating  this  malady  when  it  has  made 
its  appeai’ance,  it  is  obvious,  that  in  so  far  as 
it  is  to  be  considered  as  capable  of  spreading 
from  person  to  person,  these  means  must  be 
the  same  as  are  applicable  to  every  other  spe- 
cies of  infectious  disease.  They  consist  in , first, 
and  principally,  a free  ventilation  of  air ; second- 
ly, a strict  and  rigid  attention  to  cleanliness, 
which  must  extend  to  the  body-clothes,  bed- 
clothes, and  apartments  of  the  infected  ; and 
thirdly,  the  separation,  where  this  is  possible, 
of  those  affected  with  the  disease  from  those 
who  are,  or  who  appear  to  be,  uninfected.  Not 
only,  as  has  been  justly  remarked,  should  the 
infected  be  separated  from  the  sound,  but  the 
more  the  infected  can  be  separated  from  one 
another,  the  greater  must  be  the  chance  of  ex- 
terminating the  contagion.  The  appropria- 
tion of  particular  wards  to  patients  labouring 
under  this  disease,  however  advantageous  to 
the  uninfected,  is  too  apt,  we  fear,  to  increase 
the  malignity  and  fatality  of  the  disease  ; and 
it  unfortunately  happens  that  in  the  circum- 
stances in  which  hospital  gangrene  makes  its 
appearance,  any  thing  like  an  efficient  separa- 
tion is,  in  general,  altogether,  or  in  a great 
measure  impossible,  (see  Delpech,  p.  113.) 
Fourthly,  as  to  any  advantage  to  be  derived 
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from  the  practice  of  acid  fumigations,  &c. 
there  can  be  no  doubt  of  their  efficacy  in 
destroying  the  offensive  smells  which  occur 
in  this  and  in  some  other  infectious  diseases  ; 
but  their  capability  of  destroying  the  infec- 
tious effluvia  themselves,  is  still  far  from  hav- 
ing been  established  upon  satisfactory  evi- 
dence. M.  Delpech,  however,  conceives 
that  he  derived  considerable  advantage,  in  the 
way  of  preventing  the  spreading  of  hospital 
gangrene,  from  surrounding  the  beds  of  the 
patients  seriously  affected,  with  a permanent 
atmosphere  of  muriatic  acid  gas. — Pp.  32  and 
118. 

Treatment. — With  respect  to  the  plan  of 
treatment  proper  to  be  pursued  in  cases  of 
hospital  gangrene  actually  existing,  it  is  obvi- 
ous that  the  diversity  which  subsists  in  the 
phenomena  of  the  disease,  both  local  and 
constitutional,  must  render  necessary  equal 
diversity  in  the  means  by  which  we  attempt 
to  effect  its  removal.  If  in  some  cases,  dur- 
ing an  epidemic  prevalence  of  the  disease,  or 
if  in  the  majority  or  whole  of  the  cases  be- 
longing to  a particular  epidemic,  the  affection 
seems  in  a great  measure  local,  producing 
little  or  no  constitutional  derangement,  or  at 
least  not  till  it  has  made  considerable  local 
progress ; if,  in  other  instances,  the  constitu- 
tional symptoms  show  themselves  at  an  early 
period  of  the  disease,  and  speedily  manifest 
that  upon  them  its  course  is  principally  to 
turn  ; and  if  these  constitutional  symptoms 
shall,  in  some  instances,  assume  a highly  in- 
flammatory or  sthenic,  and  in  others  a highly 
typhoid  or  asthenic  character  ; it  would,  in- 
deed, be  preposterous,  at  the  present  day,  to 
expect  to  find  one  remedy,  or  one  plan  of 
treatment,  applicable  indiscriminately  in  all 
cases,  simply  because  these  cases  pass  under 
one  common  nosological  designation. 

It  is  only  by  recognising  such  diversities  in 
the  characters  which  hospital  gangrene  exhi- 
bits under  different  circumstances,  that  we 
can  comprehend  the  contradictory  nature  of 
the  conclusions  at  which  practical  observers 
have  arrived  as  to  the  comparative  advan- 
tages of  constitutional  and  local  treatment  in 
this  disease;  some  holding  that  by  the  timely 
employment  of  certain  local  remedies,  the  dis- 
ease may  be  put  a stop  to,  without  any  consi- 
derable constitutional  affection  being  allowed 
time  for  manifesting  itself ; and  others  regard- 
ing an  amended  state  of  constitution  as  an  in- 
dispensable preliminary  to  any  amelioration  of 
the  local  phenomena. 

Constitutional  Treatment. — The  character  of 
the  general  treatment  must,  of  course,  be 
regulated  by  the  character  of  the  constitu- 
tional symptoms.  So  long  as  hospital  gan- 
grene was  looked  upon  as  being  uniformly  a 
disease  of  a strictly  asthenic  character,  a dis- 
ease of  pure  debility,  any  constitutional  treat- 
ment supposed  to  be  applicable  to  it,  was,  of 
course,  of  a phlogistic  or  stimulant  nature. 
But  the  light  that  has  been  thrown  on  the 
variations  in  respect  of  sthenia  and  asthenia,  to 
which  other  diseases,  as  the  simple  or  the 


eruptive  fevers,  are  subject,  has  fortunately 
extended  also  to  hospital  gangrene. 

When,  therefore,  the  accompanying  fever 
is  of  an  inflammatory  character,  blood-letting 
proportioned  to  the  degree  or  violence  of  the 
inflammation,  and  to  the  age  and  strength  of 
the  patient,  will  be  productive  of  much  bene- 
fit, both  as  regards  the  mitigation  of  the  con- 
stitutional, and  the  amelioration  of  the  local 
phenomena.  Dr.  Boggie,  in  observing  that 
no  precise  rule  can  be  laid  down  regarding 
the  quantity  of  blood  to  be  taken,  states,  that 
in  some  severe  cases  he  has  had  occasion  to 
draw  one,  two,  three,  or  even  four  pounds  of 
blood  before  the  inflammatory  symptoms  were 
subdued.  Dr.  Thomson,  whose  opinions  re- 
specting this  disease,  as  expressed  in  his  Lec- 
tures on  Inflammation,  were  founded  on  his 
observation  of  it  as  occasionally  presenting 
itself  in  the  Royal  Infirmary  of  Edinburgh, 
and  in  other  civil  hospitals  of  these  kingdoms, 
was  disposed,  at  the  time  of  their  publication, 
to  regard  blood-letting  as  admissible  in  but 
few  instances  of  this  disease,  in  consequence  of 
the  fever  which  accompanies  it  being  usually 
of  the  typhoid  or  asthenic  character ; and 
still  more  because  in  many  instances,  patients 
affected  with  hospital  gangrene  have  been 
observed  to  sink  rapidly  after  this  evacua- 
tion had  been  employed.  He  admitted,  how- 
ever, that  in  young,  strong,  and  otherwise 
healthy  people,  who  are  attacked  with  hospi- 
tal gangrene,  in  consequence  of  slight  hurts, 
and  of  exposure  afterwards  to  the  infection  of 
this  poison,  one  or  two  blood-lettings  at  first 
may  perhaps  be  of  service  in  weakening  the 
violence  of  the  febrile  reaction.  But  in  his 
Report  on  the  wounded  of  Waterloo,  Dr. 
Thomson  speaks  of  blood-letting  as  having 
been  proper  and  necessary  in  a considerable 
proportion  of  the  cases  of  hospital  gangrene 
which  occurred  at  Brussels,  though  it  was 
not  required  at  Antwerp  on  account  of  the 
less  phlogistic  character  which  the  affection 
there  exhibited. 

The  experience  of  recent  times  seems  to 
have  established  the  fact,  that  timely  abstrac- 
tion of  blood,  even  in  cases  which  are  destined 
in  their  progress  to  assume  a considerable  de- 
gree of  typhoid  character,  often  tends  greatly 
to  mitigate,  instead  of  aggravating  this  latter 
state ; or,  to  use  the  language  of  the  schools, 
that  a powerful  means  of  preventing  over- 
powering debility  in  the  advanced  periods 
of  disease,  is  the  obviating  of  high  action  at  its 
commencement. 

Mr.  Thomas  Moffat,  surgeon  of  the  Triumph, 
seems  to  have  been  one  of  the  first  to  point 
out  the  advantages  occasionally  derived  from 
venesection,  and  the  other  parts  of  the  anti- 
phlogistic treatment,  in  cases  of  hospital  gan- 
grene. In  a letter,  dated  9th  July,  1798,  ad- 
dressed to  Dr.  Trotter,  after  observing,  that 
from  the  appearances  which  the  disease  exhi- 
bited, recourse  was  naturally  had  at  first  to 
bark,  wine,  and  opium,  which  in  almost  every 
instance  did  harm,  by  increasing  the  fever  and 
inflammation,  and  in  none  did  any  good  ; and 
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that  poultices  never  failed,  if  applied  but  for 
forty-eight  hours,  to  occasion  haemorrhage, — ■ 
Mr.  Motfat  adds  : “ Blood-letting  on  the  first 
accession  of  fever,  with  a strict  antiphlogistic 
regimen,  and  constant  confinement  to  bed, 
were  then  adopted,  and  with  much  more  suc- 
cess than  the  former  and,  after  adverting 
to  some  trials  of  the  treatment  by  nitrous 
fumigation,  he  states  that  he  “ again  returned 
to  the  antiphlogistic  plan  with  increasing  con- 
fidence, being  convinced  more  and  more  daily 
of  the  whole  mischief  lying  in  excessive  ex- 
citement from  the  stimulus  of  contagion, 
which  can  only  he  brought  down  by  blood- 
letting and  other  evacuations,  by  cold  appli- 
cations to  the  part  itself,  strict  confinement 
to  a recumbent  posture,  cooling  regimen,  and 
the  mildest  dressings.”  We  may  be  allowed 
to  avail  ourselves  of  this  occasion  to  remark 
how  much  science  is  indebted  to  naval  sur- 
geons, for  the  admirable  descriptions  they 
have  given  of  hospital  gangrene,  as  it  has 
shown  itself  in  this  service,  in  various  parts  of 
the  world,  and  particularly  to  Dr.  Trotter,  for 
the  pains  he  took  in  obtaining  and  recording 
these  descriptions. 

The  practice  of  blood-letting,  both  general 
and  local,  in  this  disease,  as  well  as  in  erysi- 
pelas, was  long  held  in  apprehension,  not  only 
from  the  dread  of  its  effects  upon  the  consti- 
tution, but  also  from  the  supposed  risk  of  the 
solution  of  surface  produced  by  the  operation 
becoming  a fresh  seat  for  the  destructive  pro- 
cess. The  experience  of  the  last  thirty  years, 
relative  not  only  to  the  employment  of  gene- 
ral blood-letting  in  erysipelas  and  in  hospital 
gangrene,  but  even  to  the  detraction  of  blood 
by  punctures,  and  by  the  application  of  leeches 
to  the  inflamed  parts  themselves,  have  tended 
to  remove  in  a great  measure,  these  appre- 
hensions. Dr.  Boggie,  in  remarking  that  he 
sees  no  real  objection  to  the  local  detraction 
of  blood  in  this  disease  by  cupping  and  scari- 
fying, as  recommended  by  Dr.  Trotter,  says  ; 
“ The  danger  of  the  punctures  becoming  gan- 
grenous appears  to  me  not  very  great ; the 
same  objection  has  been  made  to  general 
blood-letting ; but  though  I have  bled  many 
in  this  disease,  I never  saw  a single  instance 
of  gangrene  supervening  to  the  operation.” 
And  to  the  same  purpose,  Mr.  Blackadder, 
while  professing  the  strongest  conviction  that 
recourse  to  venesection  will  seldom,  if  ever, 
be  found  absolutely  necessary  in  this  disease, 
expresses  his  belief  that  when  proper  precau- 
tions are  taken,  the  danger  of  the  disease 
supervening  upon  the  wound  made  by  the 
lancet,  may  be  certainly  avoided,  “ as  has 
been  proved  by  experience,”  he  adds,  “ in 
numerous  instances.”  Dr.  Hennen  gives  a 
very  agreeable  account  of  the  beneficial  ef- 
fects which  resulted  from  the  employment  of 
blood-letting,  as  practised  during  the  latter 
part  of  the  Bilbao  epidemic,  and  of  its  immu- 
nity from  mischievous  consequences.  “ A 
favourable  case  for  venesection  at  length  pre- 
sented itself ; the  result  was  strikingly  advan- 
tageous, and  the  practice  became  general ; 


indeed  the  very  patients  themselves  implored 
the  use  of  the  lancet,  and  from  that  period  to 
March  following  we  used  no  other  remedy, 
either  as  a cure  or  preventive.  If  it  was 
neglected  on  the  appearance  of  an  inflamed 
ring  around  a sore,  attended  with  violent 
throbbing  pain,  and  a foul  bottom  smeared 
with  unhealthy  pus  ; or  if  full  and  early 
blood-letting  was  not  employed  when  redness, 
pain,  tension,  and  bounding  pulse  occurred,  in 
a case  of  suspicious  stump  already  healed, 
gangrene  assuredly  took  place.  Much  to  our 
surprise,”  Dr.  Hennen  adds,  “ we  never  ob- 
served any  of  the  lancet  wounds  assume  a 
gangrenous  appearance,  although  previously, 
in  almost  every  other  instance,  the  slightest 
puncture  festered.” 

There  can  be  no  doubt  that  wounds  in- 
flicted in  bleeding  for  different  inflammatory 
diseases,  have  often  become  the  seats  of  hos- 
pital gangrene  during  the  prevalence  of  that 
disease,  so  as  to  lead  to  the  suspicion  of  the 
wound  having  been  made  by  a lancet  which 
had  previously  been  employed  for  opening 
abscesses  of  infected  persons,  or  in  some 
other  way  capable  of  communicating  infection. 
But  the  same  occurrence  has  been  known  to 
take  place  after  the  employment  of  lancets  to 
which  no  such  suspicion  could  attach.  The 
continuance  in  a healthy  state,  therefore,  of 
wounds  of  this  kind,  when  inflicted  with  a 
view  to  the  treatment  of  hospital  gangrene 
itself,  may,  one  should  think,  be  regarded  as 
some  indication  of  the  beneficial  influence  of 
the  remedy  upon  the  constitution ; as  seeming 
to  show  that  it  not  only  checks  the  progress 
of  the  disease  in  the  part  which  it  already 
occupies,  but  at  the  same  time  renders  other 
parts  less  susceptible  of  being  affected. 

The  only  notice  which  we  have  found  of 
the  practice  of  venesection  being  had  recourse 
to  in  any  of  the  Indian  epidemics  that  have 
been  recorded,  is  the  following  by  Mr.  Leslie, 
in  his  account  of  the  disease  as  it  prevailed 
in  Prince  of  Wales’s  Island.  “ Towards  the  end 
of  February  a case  occurred,  which  afforded 
a favourable  opportunity  of  trying  the  effects 
of  bloodletting.  The  patient  was  stout  and 
robust,  the  sloughing  sore  situated  exactly 
on  the  ligamentum  patellas,  and  the  joint  felt 
somewhat  hot  and  swollen  : much  pain  was 
experienced.  Twenty  ounces  of  blood  were 
taken  away,  the  coagulum  of  which  was  firm, 
but  showed  no  buff.  In  three  days  the  sore 
became  clean,  and  the  man  recovered.  Seve- 
ral other  cases,  in  which  the  febrile  action  ran 
high,  were  moderately  bled,  to  the  extent  of 
eight,  ten,  and  twelve  ounces,  in  none  with 
any  bad  effects ; even  in  some  who  derived 
no  ultimate  benefit,  temporary  relief  was  ob- 
tained from  a permanent  sense  of  throbbing. 
In  the  use  of  this  remedy,”  adds  Mr.  Leslie, 
“ though  likely  to  prove  beneficial  at  the  onset, 
where  much  febrile  action  is  present,  and 
before  the  patient’s  strength  is  reduced,  the 
greatest  caution  must  be  observed.”  We 
cannot  help  thinking,  that  if  this  remedy  had 
been  more  boldly  employed,  particularly  in 
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those  cases  in  which  it  is  acknowledged  to  have 
afforded  temporary  relief,  its  beneficial  effects 
would  have  been  more  strikingly  obvious. 

Where  the  patient  or  patients  affected  with 
hospital  gangrene  are  of  less  robust  constitu- 
tion, have  lingered  long  in  hospital,  or  suffered 
much  from  ill-health,  or  from  hard  labour 
and  want  of  nourishment,  blood-letting  is 
either  altogether  inadmissible,  or  should  be 
used  very  sparingly. 

If  a case  of  hospital  gangrene  docs  not,  in 
its  early  stage,  require  or  admit  of  the  use  of 
blood-letting,  the  practitioner  may  next  be 
disposed  to  inquire  how  far  nature  needs  as- 
sistance in  the  way  of  stimulus,  and  particu- 
larly of  the  administration  of  wine. 

The  use  of  wine,  in  the  early  stage  of  hos- 
pital gangrene,  can  only  be  justifiable  in  the 
event  of  the  symptoms  assuming  from  the 
commencement  of  the  disease  a highly  as- 
thenic character.  “ In  administering  this  re- 
medy,” says  Dr.  Thomson,  “ we  must  wait  for 
an  abatement  of  the  fever.  We  must  give  it 
at  first  in  small  quantities,  to  be  increased 
gradually,  according  to  the  effects  which  it 
seems  to  produce  ; and  we  must  be  careful  to 
discontinue  it  immediately,  wherever  we  can 
perceive  from  it  any  aggravation  of  the  gene- 
ral or  local  symptoms  of  the  disease.  The 
wine,”  adds  this  author,  “ may  be  changed  for 
ale,  porter,  or  even  spirits,  according  to  the 
wishes  of  the  patient,  or  according  to  the  cir- 
cumstances in  which  the  malady  first  ap- 
peared.” “ Wine  was  allowed  to  some  of  the 
patients,”  says  Dr.  Adam,  “but  not  generally. 
Its  tendency,  like  opium,  appeared  to  be  hurt- 
ful, by  aggravating  the  excitement ; while  it 
neither  conduced  to  sleep,  nor  effected  any 
change  whatever  in  the  state  of  the  local 
disease.”  (p.  146.)  Dr.  Boggie  has  expressed, 
in  very  strong  terms,  his  conviction  of  much 
injury  having  arisen  at  Bilbao  from  an  injudi- 
cious use  of  wine  ; but  he  candidly  admits,  that 
although  the  use  of  this  and  other  stimulants, 
in  the  early  stage  of  hospital  gangrene,  while 
there  is  great  vascular  action,  as  well  as  much 
local  inflammation,  cannot  be  too  highly  re- 
probated, yet  there  are  states  of  this  disease 
in  which  it  will  be  found  not  only  not  inju- 
rious, but  very  beneficial ; such,  for  example, 
as  the  advanced  stages  of  hospital  gangrene, 
which  occur  in  poor  old  infirm  people  ; or 
when  the  patients  have  lingered  long  in  hos- 
pitals, and  their  health  has  been  broken  by 
previous  disease,  or  where  the  fever  is  evi- 
dently, from  the  first,  of  a typhoid  character. 

The  use  of  emetics,  in  the  commencement 
of  the  constitutional  attack,  was  recommended 
by  Pouteau  and  Dussassois  ; and  the  same 
mode  of  practice  seems  to  have  been  followed 
with  advantage  by  several  surgeons  in  the 
British  navy.  Mr.  Briggs  says,  “ I have 
always  found  emetics  more  effectual  than  any 
other  evacuants.  I have  often  seen  emetics 
administered  at  the  commencement  of  the  dis- 
ease, and  when  used  sufficiently  early,  always, 
as  I conceived,  with  advantage.”  “ They  un- 
load the  stomach,”  says  Dr.  Thomson,  “ of 


matter  which  may  be  long  in  being  digested  ; 
or  which,  as  it  happens  to  partake  of  a vege- 
table or  animal  nature,  may  be  disposed  to 
become  acescent  or  putrid.  By  unloading 
the  stomach  they  diminish  the  sickness  with 
which  the  febrile  attack  of  this  gangrene  is 
often  ushered  in  ; and  they  tend  powerfully 
to  promote  perspiration.  I do  not  remember 
ever  to  have  seen  an  emetic  given  in  this  dis- 
ease occasion  any  mischief ; so  that,  judging 
from  the  benefit  that  I have  seen  emetics 
produce,  I am  inclined  to  think  that  they 
ought  never  to  be  omitted  in  the  commence- 
ment of  the  disease.”  Dr.  Boggie  considers 
the  cases  to  which  emetics  are  chiefly  appli- 
cable, to  be  those  where  the  stomach  is  loaded, 
and  where  the  fever  appears  of  a bilious  cha- 
racter. Emetics  in  nauseating  doses  were 
often  tried,  in  such  instances,  in  the  Bilbao 
epidemic,  and  were  considered  useful,  both  by 
their  operation  as  evacuants,  and  by  the  nau- 
sea, which  they  excited,  lowering  the  action  of 
the  vascular  system.  In  the  same  cases,  he 
adds,  antimonials  and  saline  diaphoretics  will 
be  found  very  useful.  With  these  statements 
of  practical  observers  recording  the  results 
of  their  own  experience,  it  is  amusing  to  con- 
trast the  dark  picture  which  M.  Begin,  as  a 
follower  of  the  doctrine  of  gastro-enterite, 
has  drawn  of  the  injurious  consequences  that 
must  inevitably  (according  to  the  Broussaian 
theory)  result  from  the  administration  of  eme- 
tics in  hospital  gangrene '. 

In  the  commencement  of  an  attack  of  hos- 
pital gangrene,  assistance  may  be  derived  in 
diminishing  the  amount  of  fever,  from  the  ad- 
ministration of  laxative,  purgative,  or  cathartic 
medicines.  Dr.  Boggie,  regarding  cathartics  as 
the  remedies,  next  to  blood-letting,  the  best 
calculated  for  lessening  arterial  action  in  in- 
flammatory diseases,  considers  the  use  of  them 
to  be  indicated  in  cases  of  hospital  gangrene, 
where  that  remedy  is  inadmissible,  or,  at  least, 
not  so  much  required.  These  cases,  he  observes, 
are  of  a doubtful  nature,  — where  general 
inflammatory  action  exists  to  a certain  degree, 
but  where,  from  the  long  confinement  of  the 
patient,  or  his  previous  state  of  ill-health, 
venesection  cannot  with  safety  be  employed, 
or  where  the  fever  is  evidently  typhoid.  In 
this  disease,  as  occurring  among  the  poor  in 
civil  hospitals,  Dr.  B.  expresses  his  belief  that 
purgative  medicines  will  be  found,  unless  in 
very  extraordinary  cases,  to  be  the  most  use- 
ful, indeed  the  safest  evacuants. 

Different  surgeons  have  professed  a pre- 
ference for  different  purgative  medicines  in 
this  disease.  It  has  been  supposed,  that  if, 
from  the  state  of  the  tongue,  or  from  the  pre- 
valence of  other  complaints,  there  should  be 
reason  to  suspect  biliary  derangement,  calomel 
ought  to  be  employed.  Dussassois  thought 
that  he  obtained,  in  his  practice,  great  advan- 
tages from  the  use  of  cream  of  tartar,  given 
at  first  to  act  as  a purgative,  and  afterwards 
as  a diuretic.  It  was  useful,  probably,  from 

1 See  Diet,  dc  Med.  et  Cliir.  Prat. 
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its  cooling,  as  well  as  from  its  laxative  quality. 
Even  when  their  use  does  not  seem  indicated 
as  evacuant  or  depleting  antiphlogistic  reme- 
dies, the  regular  administration  of  laxative 
medicines,  so  as  to  maintain  a gently  open 
state  of  the  alimentary  canal,  cannot  fail  to 
mitigate  the  symptoms  of  hospital  gangrene. 

From  the  tendency  of  ulcerations  in  per- 
sons whose  systems  are  impregnated  with 
mercury,  to  assume  a sloughing  or  phagedsenic 
character,  this  remedy  has  generally  been 
considered  as  proscribed  in  the  treatment  of 
hospital  gangrene.  Dr.  Adam,  however,  after 
explaining  the  circumstances  which  led  him, 
every  other  remedy  seeming  to  prove  of  no 
avail,  to  have  recourse  to  mercury,  gives  the 
following  very  favourable  statement  of  the 
results  obtained  from  its  use.  “ I accordingly 
commenced  giving  calomel  in  the  dose  of  ten 
grains,  and  half  a grain  of  opium,  three  times 
a day,  and  continued  it  till  the  mouth  became 
sensibly  affected,  which  I think  generally 
happened  between  the  third  and  fourth  day. 
I need  not  add  how  gratified  I was  to  find 
that  from  the  moment  this  occurrence  took 
place,  all  the  symptoms  abated.  The  patients 
for  the  first  time  expressed  the  relief  they 
experienced  from  pain  and  general  febrile  irri- 
tation ; and  almost  immediately  the  sloughing 
ceased,  and  was  succeeded  by  a line  of  healthy 
granulations.  The  change  in  some  of  the 
cases  was  most  rapid  and  striking,  and  in 
almost  all,  so  marked  as  to  leave  no  doubt  in 
my  mind  of  its  having  been  brought  about  by 
the  curative  powers  of  the  remedy.  As  far 
as  I can  now  call  to  mind,  only  one  case  ob- 
stinately resisted  the  powers  of  the  mercury.” 
Dr.  Adam  refers  also  to  Dr.  Guthrie  as  hav- 
ing found  mercury  useful  for  the  cure  of  the 
same  kind  of  malignant  ulcer.  He  exhibited 
it  more  sparingly,  however,  than  Dr.  Adam, 
and  in  the  form  of  blue  pill  combined  with 
rhubarb. 

It  seems  to  us  impossible,  in  perusing  Dr. 
Adam’s  statement,  to  overlook  the  conclusion 
that  the  calomel,  as  administered  by  him, 
acted  as  an  antiphlogistic  ; and  we  confess  we 
should  be  much  disposed  to  believe  that  a 
little  venesection,  seasonably  practised,  might 
have  proved  not  less  efficacious.  Of  this 
remedy  Dr.  Adam  makes  no  mention. 

The  violent  pain  which  always  exists  in  the 
commencement  of  hospital  gangrene,  seems 
to  call  for  the  use  of  opium ; but  as  long  as 
the  fever  and  inflammation  continue,  this  drug 
will  tend  only,  both  by  its  directly  stimulating 
properties,  and  by  its  deranging  the  functions 
of  the  stomach  and  chylopoietic  viscera,  to 
aggravate  the  symptoms.  “ In  severe  cases,” 
however,  as  Dr.  Thomson  remarks,  “ attended 
with  a quick  and  feeble  pulse,  with  depression, 
restlessness,  and  anxiety,  an  opiate  becomes 
necessary.  Those  who  may  not  have  seen 
opium  given  to  allay  the  pain  attendant  upon 
hospital  gangrene,  will  be  surprised  to  ob- 
serve,” continues  this  author,  “ how  little 
relief  it  usually  brings  in  the  commencement 
of  this  disease.  Given  in  a very  early  stage 


of  hospital  gangrene,  I think  I have,  as  in 
typhus  fever,  repeatedly  seen  it  do  harm. 
Several  of  the  navy  surgeons  were  convinced, 
from  their  own  experience,  that  it  added  to 
the  violence  of  the  fever.  When,  however, 
the  febrile  reaction  has  a little  subsided, 
opium  is  the  internal  remedy,  from  the  judi- 
cious use  of  which  may  be  obtained  the  most 
sensible  relief  and  the  most  permanent  advan- 
tage.” Dr.  Adam  says,  that  “opium,  the  employ- 
ment of  which  seemed  so  peculiarly  indicated 
here,  from  the  severity  of  the  local  pain,  was 
freely  administered,  with  no  better  effect  (than 
bark).  It  scarcely  served  to  mitigate  the 
symptoms,  and  I thought,  upon  the  whole, 
did  harm,  by  constipating  the  bowels,  and 
increasing  the  feverish  disposition  of  the 
system.”  (p.  145.) 

As  to  the  more  diffusible  stimuli,  camphor 
was  regarded  by  Pouteau  as  a medicine  pecu- 
liarly useful  in  putting  a stop  to  the  progress 
of  hospital  gangrene.  Without  supposing  it 
to  possess  any  specific  influence  over  this  dis- 
ease, camphor  may  be  employed,  in  cases  in 
which  a doubt  exists  as  to  the  expediency  of 
administering  wine,  or  as  to  the  length  to 
which  its  administration  may  safely  be  carried, 
as  a substitute  for  wine,  or  as  subsidiary  to  it ; 
the  more  so  that  it  seems  to  possess  consider- 
able anodyne  effects,  on  which  account  it  may 
perhaps  be  used  where  opium  is  improper. 
Dr.  Boggie  regards  camphor  as  applic;ble 
chiefly  to  the  low  state  of  the  disease,  which 
sometimes  succeeds  to  great  vascular  action, 
or  where  the  fever  is  evidently  typhoid.  In 
such  cases  he  has  occasionally  used  it,  and,  he 
thinks,  with  good  effect.  “ There  are  certain 
subjects,”  says  M.  Delpech,  “ so  susceptible 
of  impressions,  as  to  retain  some  nervous 
symptoms  after  the  destruction  of  the  local 
cause,  and  after  the  extinction  of  the  principal 
phenomena  depending  on  the  general  reac- 
tion that  is  produced  by  the  gangrene.  In 
such  cases,  camphor  has  appeared  to  us  to 
produce  advantageous  effects ; but  they  are 
not  of  frequent  occurrence.”  (P.  102.) 

Though  the  reputation  which  bark  at  one 
time  enjoyed  as  a specific  in  ordinary  gan- 
grene has  ied  to  its  employment  in  the  form 
of  disease  at  present  under  consideration,  all 
authors  seem  to  agree  in  reprobating  its  in- 
ternal use  at  an  early  period.  Dr.  Thomson 
mentions  that  he  has  often  seen  bark  adminis- 
tered in  hospital  gangrene  ; but  he  cannot  say 
that  he  has  ever  seen  it  act  beneficially  : in 
more  cases  than  one  he  has  seen  it  prove 
highly  injurious,  by  loading  the  stomach,  and 
by  exciting  diarrhoea.  M.  Delpech  satisfied 
himself  by  numerous  trials,  that  the  only  cir- 
cumstances under  which  the  administration  of 
bark  is  attended  with  benefit  is  in  the  ady- 
namic period  of  the  general  affection,  pro- 
vided the  local  affection  be  already  subdued 
by  the  appropriate  remedies.  Given  under 
other  circumstances  it  is  useless  or  injurious. 
When,  in  the  more  advanced  stages  of  the 
disease,  and  after  the  inflammation  has  abated, 
it  may  seem  desirable  to  secure  for  the  patient 
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the  benefits  of  the  tonic  influence  of  bark, 
the  practitioner  has  at  the  present  day  the 
advantage  of  avoiding  its  prejudicial  operation 
on  the  stomach  and  bowels,  by  administering 
it  in  the  form  of  quinine. 

The  regulation  of  the  diet  of  those  affected 
with  hospital  gangrene  is  a matter  of  primary 
importance,  both  in  reference  to  its  direct 
influence  on  the  vascular  system,  and  to  the 
deranged  condition  of  the  alimentary  organs, 
which  is  so  frequent  an  accompaniment  of  the 
disease.  In  the  first  attack  of  hospital  gan- 
grene, abstinence  from  animal  food  ought  to 
be  strictly  observed  : the  diet  should  consist 
of  light,  easily  digested,  farinaceous  sub- 
stances, or,  rather,  indeed,  as  Dr.  Boggie  ob- 
serves, an  almost  total  abstinence  should  be 
enjoined.  In  the  progress  of  the  disease, 
when  the  febrile  symptoms  abate,  the  diet 
may  gradually  be  made  more  nourishing  by  an 
admixture  of  animal  food.  The  drinks  should 
be  of  the  weakest  kind,  such  as  tea,  water- 
gruel,  and  lemonade  ; and  ripe  fruits,  such  as 
oranges,  may  be  freely  used. 

Local  treatment. — There  are  few  diseases 
in  which  a greater  variety  of  topical  applica- 
tions has  been  employed,  than  in  hospital  gan- 
grene. Those  of  any  efficacy  may  be  com- 
prised under  the  following  heads  ; viz.  1,  se- 
datives ; 2,  stimulants ; and  3,  escharotics. 

1.  To  the  head  of  sedatives  may  be  referred 
the  practice  of  topical  blood-letting.  We  have 
already  referred  to  the  considerations  which 
caused  practitioners  to  look  with  great  dis- 
trust upon  this  practice  in  hospital  gangrene, 
and  to  the  considerable  change  in  opinion 
which  has  recently  taken  place  in  respect  of 
it.  M.  Begin  expresses  his  conviction  that 
“ when  hospital  gangrene  commences  locally 
with  intense  burning  heat,  painful  and  consi- 
derable swelling  round  the  wound  and  on  its 
surface,  it  is  proper  to  have  recourse  to  local 
bleedings.  A mass  of  observations  collected 
in  Catalonia  by  MM.  Guillaume,  Algenie, 
Paridis,  and  other  military  surgeons  of  great 
merit,  during  the  last  Spanish  war,  attest  the 
happy  results  produced  by  local  bleedings, 
and  especially  by  the  application  of  leeches 
round  wounds  attacked  with  hospital  gangrene. 
The  authority  of  these  facts  is  such,”  adds  M. 
Begin,  “ that,  in  the  circumstances  men- 
tioned, it  would  be  almost  unpardonable  not 
to  have  recourse  to  this  mode  of  practice,  at 
least  at  the  commencement  of  the  treatment, 
and  during  the  great  violence  of  the  inflam- 
matory symptoms.” 

So  long  as  the  local  inflammation  continues 
violent,  the  constant  application  of  cold  ivashes, 
such  as  simple  water,  reduced  artificially  below 
the  temperature  of  the  atmosphere,  and  solu- 
tions of  sugar  of  lead,  seem  well  calculated 
to  subdue  the  inflammation,  and  consequently 
to  allay  pain.  In  very  warm  weather  cold 
applications  are  always  the  more  agreeable  to 
the  feelings  of  the  patient.  To  obtain  all  the 
advantages  from  the  sedative  effects  of  cold, 
cloths  dipped  in  the  wash  employed  should 
be  applied  to  the  part  and  kept  constantly 


moist.  It  has,  however,  been  objected  to  the 
employment  of  solutions  of  sugar  of  lead,  as 
local  applications  in  the  inflammatory  stage  of 
hospital  gangrene,  that  though  in  some  in- 
stances they  seem  to  retard  the  progress  of 
the  gangrene,  yet,  in  producing  this  effect, 
they  always  render  the  separation  of  the 
sphacelated  parts  more  tedious. 

The  use  of  poultices  in  cases  of  hospital 
gangrene  seems  generally  to  have  proved  un- 
satisfactory to  practitioners.  “ In  the  reports 
of  the  navy  surgeons,”  observes  Dr.  Thom- 
son, “ these  applications  are  said,  and  the 
remark  agrees  with  my  own  observation,  to 
have  accelerated  the  progress  of  the  dis- 
ease.” This  author  states,  however,  that 
among  the  wounded  of  Waterloo  treated  in 
Brussels,  in  whom  the  hospital  gangrene,  it 
will  be  remembered,  had  an  inflammatory 
character,  the  milder  applications,  such  as  the 
common  and  carrot  poultices,  were  in  general 
found  to  answer  better  than  more  stimulating 
substances.  “ Poultices  of  all  kinds,”  says 
Dr.  Boggie,  “the  common  emollient,  as  also 
the  fermenting,  carrot,  turnip,  and  charcoal, 
being  always  applied  warm,  have  appeared  to 
me  in  general  to  aggravate  the  pain  ; and 
though  they  be  applied  cold,  they  soon  ac- 
quire the  temperature  of  the  body  ; they  are 
therefore  not  the  best  application  in  this  com- 
plaint, and  are  objectionable  also  on  account 
of  their  weight.” 

Mr.  Leslie  mentions,  that  in  some  cases  in 
which  he  tried  the  steam  of  hot  water,  it 
seemed  to  give  relief  by  its  soothing  effects, 
but  for  want  of  a proper  apparatus,  he  had 
not  an  opportunity  of  making  the  application 
assiduously. 

2.  Stimulants. — After  the  inflammation  has 
abated,  or  in  cases  in  which  it  has  been 
from  the  commencement  very  inconsiderable, 
should  the  sloughs  continue  to  adhere,  some 
stimulating  application  may  be  made  to  the 
wound,  with  a view  to  promote  their  detach- 
ment. Oil  of  turpentine,  either  alone  or 
mixed  with  equal  parts  of  resinous  ointment, 
so  as  to  constitute  what  is  familiarly  called 
warm-dressing,  is,  says  Dr.  Thomson,  “ the 
local  application  on  which,  from  the  practice 
of  the  French  surgeons,  as  well  as  from  the 
effects  which  I have  seen  follow  from  its  use 
in  a very  considerable  number  of  cases,  I 
should  be  most  disposed  to  rely.”  Dr.  Boggie 
speaks  favourably  of  an  ointment  composed 
of  eight  parts  of  unguentum  resinosum  and 
one  part  of  ung.  oxyd.  hydrarg.  rub.  On 
such  occasions  he  has  also  found  the  diluted 
nitric  or  muriatic  acids,  or  the  citric  and 
acetic  acids,  good  applications ; and  in  the 
same  cases,  he  says,  a solution  of  arg.  nitratum 
will  be  found  very  useful. 

M.  Delpech  conceives,  that  in  the  ulcerous 
form  of  hospital  gangrene,  in  which  topical 
applications  can  be  made  immediately,  and 
without  the  interposition  of  the  putrilaginous 
mass  that  exists  in  the  pulpy  form,  the  disease 
may  in  some  cases  be  successfully  combated 
by  stimulant  applications.  Thus  he  has  seen 
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acetic  acid,  even  vinegar,  citric  acid,  weak 
sulphuric  acid,  muriatic  acid  diluted  with 
water,  egyptiac  ointment,  succeed  in  cases  of 
this  kind  ; and  he  alleges  that  the  benefit  re- 
sulting from  these  topical  applications,  have 
often  been  attributed  to  the  general  plan  of 
treatment  pursued,  and  particularly  to  the  use 
of  evacuants.  In  the  pulpy  form,  these  appli- 
cations, viz.  vinegar,  citric  acid,  and  the  dilute 
mineral  acids,  prove  beneficial  only  when 
great  pains  are  taken  to  destroy  the  pulpy 
covering,  (p.  69  to  73.) 

As  other  stimulant  applications  may  be 
mentioned  spirits  of  wine,  either  alone,  or 
holding  in  solution  some  of  the  warm  gums, 
such  as  myrrh,  aloes,  and  camphor,  which 
form  in  many  cases,  says  Dr.  Thomson,  very 
good  applications  in  hospital  gangrene.  They 
stimulate  parts  in  the  state  of  gangrene,  to 
the  production  of  healthy  granulations  ; while 
they  correct  powerfully,  also,  the  fetid  smell 
of  those  which  are  sphacelated. 

3.  Escharotics. — Much  advantage  has  been 
derived  by  various  practitioners  from  the  free 
application  of  escharotic  substances  to  sur- 
faces affected  with  hospital  gangrene  at  dif- 
ferent stages  of  its  progress  ; and  hence,  by 
many,  such  applications  have  been  regarded 
as  the  most  powerful  remedies  for  this  dis- 
ease, and  even  as  the  sole  remedies  of  which 
it  stands  in  need. 

It  can  scarcely  be  doubted,  however,  that 
it  is  only  in  those  cases  in  which  the  local 
affection  is  of  an  indolent  character,  and  un- 
accompanied by  any  violent  degree  of  local 
or  constitutional  inflammatory  action,  that  this 
class  of  remedies  can  be  expected  to  operate 
beneficially.  Thus  Dr.  Thomson  states,  that 
among  the  wounded  of  Waterloo,  in  the  hos- 
pitals of  Antwerp,  in  whom  the  hospital  gan- 
grene was  almost  universally  unaccompanied 
by  fever,  or  by  marks  of  great  topical  inflam- 
mation, the  application  of  caustic  substances 
seemed  to  arrest  the  progress  of  the  sore, 
without  exciting  inflammation. 

Accordingly  it  will  be  found,  that  those 
surgeons  who  have  most  strenuously  recom- 
mended the  employment  of  escharotic  reme- 
dies in  the  treatment  of  hospital  gangrene, 
have  generally  been  of  opinion  that  this  dis- 
ease is  of  a strictly  local  character  ; and  that, 
provided  the  practitioner  is  able  to  destroy 
the  whole  of  the  substance  that  has  become 
contaminated  with  the  disease,  there  is  no 
danger  of  its  reappearing  on  the  new  surface 
that  is  obtained,  unless  in  consequence  of  a 
new  infection  ; that  is  to  say,  that  there  does 
not  exist  in  hospital  gangrene  any  particular 
condition  of  the  general  constitution,  capable 
in  itself  of  modifying  the  character  of  the 
local  affection. 

As  to  the  chemical  agent  which  may  be 
most  advantageously  employed  as  an  escha- 
rotic in  cases  of  hospital  gangrene,  there  pre- 
vails great  diversity  in  the  opinions  of  prac- 
tical observers.  Several  of  the  navy  surgeons 
sprinkled  the  red  oxide  of  mercury  upon  the 
sores,  in  order  to  promote  the  separation  of 


the  sloughs.  Dr.  Boggie  states,  that  he  used 
this  substance  very  extensively  at  Bilbao,  be- 
cause, after  many  trials,  he  found  that  it  was 
the  only  escharotic  that  could  be  applied 
without  causing  much  pain,  and  that  it  an- 
swered the  purpose  as  effectually  as  any  other. 
A thick  eschar  is  very  soon  formed,  which  is 
easily  removed  at  the  next  dressing.  Dr.  B. 
says,  that  an  incipient  phagedaena  maybe  often 
removed  by  one  application  of  the  precipi- 
tate ; but  if  the  ulceration  has  made  much 
progress,  or  has  penetrated  deep  into  the  soft 
parts,  several  applications  may  be  necessary, 
as  the  eschar  only  penetrates  to  a certain 
depth. 

M.  Delpech  mentions  his  having  been  as- 
sured by  surgeons  of  the  Anglo-Portuguese 
army,  that  muriatic  acid  was  in  familiar  use  in 
the  hospitals  of  that  army,  to  arrest  hospital 
gangrene  ; and  he  informs  us  that  this  applica- 
tion was  likewise  employed  in  some  of  the 
hospitals  of  Toulouse,  with  the  greatest  suc- 
cess. If  the  disease  was  slight  and  recent, 
the  acid  was  employed  diluted  with  water ; 
when  the  disease  was  more  severe,  the  con- 
centrated acid  was  used,  professedly  as  a caus- 
tic. M.  Delpech’s  own  experience  of  this 
remedy,  so  far  as  it  went,  w'as  satisfactory,  and 
he  refers  particularly  to  Mr.  Guthrie,  as  en- 
tertaining a highly  favourable  opinion  of  it. 

Mr.  Welbank  states,  that  he  has  employed 
nitric  acid  as  an  escharotic,  with  uniform  and 
immediate  success,  in  a great  variety  of  in- 
stances. In  these  cases  the  application  was 
made  with  prompt  relief  to  the  sufferings  of 
the  patient,  and  with  manifest  benefit  to  the 
progress  of  the  malady.  If  the  disease  be  not 
far  advanced,  after  cleansing  the  surface  with 
tepid  water,  and  absorbing  the  moisture  with 
lint,  he  at  once  applies  the  undilute  acid. 
Where,  however,  there  is  a thick  and  pulpy 
slough,  as  much  as  possible  of  this  should  be 
removed  with  forceps  and  scissors  before  the 
application  be  made.  The  surrounding  parts 
being  then  protected  by  a thick  coating  of 
lard  or  suet,  he  proceeds  to  press,  steadily 
and  for  some  minutes,  a thick  pledget  of  lint, 
previously  immersed  in  the  undilute  acid,  on 
every  point  of  the  diseased  surface,  till  it  ap- 
pears converted  into  a firm  and  dry  mass. 
The  parts  may  be  then  covered  with  simple 
dressings,  and  evaporation  kept  up  exter- 
nally by  cooling  lotions.  It  is  always  pru- 
dent, he  says,  and  often  necessary,  to  remove 
the  eschar  at  the  end  of  sixteen  or  twenty 
hours.  If  the  patient  has  become  perfectly 
free  from  pain,  and  the  parts  below  the  slough 
appear,  on  its  removal,  healthy  and  florid,  the 
sore  may  be  treated  as  a common  wound  or 
ulcer.  Stimulant  dressings  have  generally 
appeared  to  Mr.  W.  most  advantageous,  and 
he  has  himself  usually  employed  the  ceratum 
lapidis  calaminaris,  or  applied  occasionally  or 
constantly  a solution  of  argentum  nitratum, 
in  the  proportion  of  two  or  three  grains  to  an 
ounce  of  distilled  water.  If,  however,  the 
patients  have  suffered  any  recurrence  of  pain, 
referred  to  some  particular  point,  or  to  the 
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general  surface  of  the  sore,  whether  the  affec- 
tion be  slight  or  severe,  and  whether  the 
remaining  slough  be  deep  or  superficial,  Mr. 
W.  advises  the  reapplication  of  the  undiluted 
acid.  Dilution  only  weakens  the  remedy, 
and  protracts  the  duration,  without  diminish- 
ing the  severity  of  the  pain  attending  the 
application.  The  result  is,  that  patients  who 
have  known  no  reprieve  from  suffering  for 
weeks,  and  whose  constitutions  have  become, 
in  consequence,  greatly  disturbed,  within  a 
very  short  space  of  time  sleep  soundly  and 
tranquilly,  their  fever  subsides,  and,  in  a few 
days,  we  should  with  difficulty  recognise  the 
individuals  whom  we  had  before  seen  sub- 
jected to  the  painful  progress  of  a malignant 
and  too  often  fatal  malady. 

“ The  application  of  nitric  acid,”  says  Mr. 
Leslie, (p.  164,)  “the  first  effectsof  which  were 
most  acute  pain,  continuing  from  a quarter  to 
half  an  hour,  and  the  formation  of  a slough, — in 
several  cases  gave  much  relief,  and  the  pa- 
tients themselves  in  some  few  begged  for  its 
re-application  : in  others  it  completely  failed, 
as  did  every  thing  else  ; and,  in  a very  few,  a 
single  application  arrested  the  sloughing,  and 
the  sores  healed.  The  use  of  this  powerful 
agent  in  similar  cases,”  adds  Mr.  Leslie, 
“ ought  not  to  be  lost  sight  of.” 

M.  Delpeeh  mentions,  that  in  the  military 
hospital  at  Toulouse,  he  employed  with  much 
advantage,  caustic  potass  as  an  escharotic  : but 
thinking,  that  if  it  were  merely  extended  over 
the  infected  surface,  it  would  only  combine 
with  the  pulpy  mass,  he  pushed  angular  frag- 
ments deep  into  it,  until  the  blood,  making  its 
appearance  by  the  passages  which  these  frag- 
ments had  made,  gave  a full  assurance  of  their 
having  been  carried  down  to  the  living  parts. 
“ In  garnishing  in  this  way,  with  a suitable 
number  of  fragments  of  potassa,  the  whole 
extent  of  the  infected  ulceration,  we  had  the 
assurance  of  forming,  beyond  the  infection, 
an  eschar  which  w'as  not  penetrated  with  con- 
tagious matter,  and  of  arresting  the  progress 
of  the  local  affection.  The  success  completely 
answered  to  our  expectation  ; and  we  had 
the  satisfaction,  upon  the  fall  of  the  eschar,  to 
see  a vermilion  and  well-conditioned  surface 
present  itself.”  (p.  88.) 

Mr.  Blackadder  has  recommended,  in  the 
most  enthusiastic  terms,  the  employment  of 
solutions  of  arsenic,  such  as  Fowler’s  solution, 
or  the  liquor  arsenicalis  of  the  London  Phar- 
macopoeia, as  preferable  to  all  other  escharotic 
applications  in  hospital  gangrene.  “ ¥ or, first,” 
says  he,  “ it  is  completely  effectual ; secondly, 
its  application  is  attended  with  as  little,  if  not 
with  less  pain  than  that  of  any  other  article 
which  is  equally  certain  in  its  effects  ; thirdly, 
its  judicious  employment  is  attended  with  no 
danger,  difficulty,  nor  trouble  ; fourthly,  it  has 
the  peculiar  excellence  of  not  extending  its 
operation  laterally  ; and,  fifthly,  the  expense 
incurred  by  its  use  is  so  small  as  scarcely  to 
bear  computation.”  The  ordinary  solution  of 
arsenic  is  generally  found  to  be  sufficiently 
powerful,  when  diluted  with  an  equal  quantity 


of  water  ; in  some  slight  and  recent  cases,  Mr. 
Blackadder  found  two  parts  of  water  to  one  of 
the  solution,  answer  every  purpose  ; and  he 
sometimes  used  it  undiluted,  but  thinks  this 
will  very  seldom  be  found  necessary1. 

The  escharotic  of  which  French  surgeons 
have  principally  made  use  in  the  treatment  of 
this  disease,  and  from  which  they  seem  all  to 
have  derived  the  utmost  advantage,  is  the 
actual  cautery.  It  was  recommended  by  Pou- 
teau,  in  his  original  memoir  on  this  disease. 
Dussassois  states  expressly,  that  the  patients 
usually  felt  great  relief  from  the  application 
of  the  cautery.  It  should  be  applied,  he  says, 
to  the  surface  of  the  sore  only,  not  to  its 
edges  ; and  if  the  first  application  does  not 
allay  the  pain,  another  should  be  made  within 
forty-eight  hours  from  the  first.  M.  Dupuy- 
tren,  likewise,  was  a powerful  advocate  for  the 
actual  cautery  in  hospital  gangrene  ; and  M. 
Delpeeh,  in  his  monograph  on  this  disease, 
declares  that  nothing  can  equal  the  prompti- 
tude and  the  constancy  of  the  success  that 
attended  his  employment  of  it.  A single 
application  most  commonly  sufficed  ; and  this 
could  be  prognosticated  with  certainty,  when- 
ever the  pains  occasioned  by  the  disease 
ceased  during  the  day,  or  within  twenty-four 
hours  after  the  cauterization.  The  beneficial 
result  was  secured  from  the  first  application 
of  the  cautery,  whenever  it  could  be  applied 
successively  to  all  the  points  of  the  infected 
surface.  The  irregular  form  of  that  surface 
opposed  the  sole  obstacle  to  this,  and  most 
frequently  only  from  the  irregularity  not  hav- 
ing been  previously  known.  The  dryness  of 
the  eschar,  formed  by  the  actual  cautery,  was 
the  surest  sign,  derived  from  the  parts  them- 
selves, that  the  fire  had  destroyed  all  that  had 
been  exposed  to  the  contagion  ; a moist  point 
usually  revealed  any  part  that  had  escaped 
the  action  of  the  heat,  and  marked  the  neces- 
sity of  a new  application. 

It  is  obvious,  that  whatever  be  the  escha- 
rotic employed,  the  treatment  to  be  pursued 
after  the  separation  of  the  eschar  must  be 
the  same.  The  surgeon  must  endeavour  to 
turn  to  the  best  account  in  his  power  the 
new  healthy  granulating  surface  which  he 
has  obtained  ; to  protect  it,  so  far  as  may 
be  possible,  from  fresh  infection,  and  to  bring 
about  cicatrization  in  the  shortest  possible 
period  of  time,  by  those  applications  which 
experience  has  shown  to  be  best  adapted 
for  this  purpose.  In  reference  to  the  pre- 
vention of  re-infection,  we  are  informed  by 
M.  Delpeeh,  that  when  he  first  began  the 
use  of  the  cautery,  and  was  in  the  habit  of 
afterwards  applying  emollient  poultices  with 
a view  to  prevent  excessive  inflammation,  it 
frequently  happened,  that  though  the  eschars, 
on  separating,  exposed  vermilion  surfaces, 
these,  in  no  long  time,  presented  fresh  signs 
of  the  same  infection,  and  this,  although  he 
had  every  reason  to  believe  that  all  the  affect- 

1 See  account  of  mode  of  application,  art.  Arse- 
nic, vol.  i.  p.  377. 
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cd  parts  had  been  included  in  the  eschar. 
On  attentive  examination  he  satisfied  himself 
that  it  was  always  around  the  eschars,  and  on 
their  complete  detachment,  that  the  symptoms 
of  a second  infection  manifested  themselves  ; 
and  he  was  led  to  conclude  that  the  eschars 
retained  the  contagion,  and  communicated  it 
to  the  parts  with  which  they  were  in  contact. 
He  therefore  resolved  to  envelope  the  eschars 
with  disinfecting  substances  till  after  their 
fall,  and  for  this  purpose  he  made  use  of 
charpie  steeped  in  vinegar,  causing  the  dress- 
ing to  be  moistened  with  vinegar  several 
times  a day.  After  he  commenced  this  prac- 
tice, there  occurred  no  returns  of  the  disease, 
and  the  cure  was  more  rapid,  more  common, 
and  more  solid. 

Of  one  point  we  think  British  surgeons 
must  now  be  very  generally  convinced  ; that 
should  epidemics  of  hospital  gangrene  again 
present  themselves  in  either  department  of 
the  public  service,  in  which,  from  the  charac- 
ter of  the  constitutional  and  local  symptoms, 
the  application  of  escharotics  shall  seem  to 
promise  benefit,  they  must  lay  aside  their 
prejudices  against  the  use  of  the  actual  cau- 
tery, which  unquestionably  possesses  advan- 
tages to  which  no  form  of  potential  cautery, 
solid  or  fluid,  can  lay  claim,  both  as  respects 
the  facility  and  certainty  of  its  application, 
and  the  efficient  manner  in  which  it  accom- 
plishes its  purpose. 

When,  in  the  progress  of  the  disease,  great 
destruction  has  taken  place  in  the  textures  of 
a limb,  so  as,  in  the  first  place,  to  preclude 
the  possibility  of  its  returning  to  a healthy 
state,  and,  in  the  second  place,  to  endanger 
life,  by  the  mere  extent  of  the  disease,  it  be- 
comes the  duty  of  the  surgeon  to  consider 
how  far  his  patient  is  likely  to  derive  advan- 
tage from  amputation,  and  at  what  period  this, 
if  it  shall  appear  expedient,  may  be  most  ad- 
vantageously performed.  We  are  indebted 
to  some  recent  Indian  authors  for  more  pre- 
cise information  as  lo  the  results  of  amputa- 
tions performed  on  account  of  hospital  gan- 
grene, than  any,  so  far  as  we  are  aware,  pre- 
viously upon  record. 

“ Impressed  with  the  belief,”  says  Mr. 
Leslie,  “ that  the  constitutional  symptoms 
were  such  as  to  forbid  all  prospect  of  advan- 
tage from  operation,  no  attempt  had  been 
made  to  save  any  of  the  cases  by  this  mea- 
sure until  March,  when  a case  occurred, 
attended  with  less  constitutional  disturbance 
than  usual,  in  which  the  limb  was  removed, 
and  the  man  was  discharged  well  in  twenty- 
three  days.  As  the  operation  was  borne  well, 
it  was  resolved  to  give  the  chance  to  another 
case  then  in  hospital,  and  which  was  most 
evidently  sinking  from  inability  of  the  con- 
stitution to  heal  so  extensive  an  ulcer  as  ex- 
isted. Contrary  to  expectation,  this  man 
survived  ; and  three  more  limbs  were  re- 
moved in  the  course  of  the  month.  One  of 
these  operations  was  done,  however,  solely  in 
compliance  with  the  urgent  supplication  of 
the  patient,  and  proved  unfavourable.  One 


other  case  also  died.  In  both,  extensive  dis- 
ease existed.  In  April,  four  legs  were  ampu- 
tated, two  of  which  recovered.  These  ope- 
rations, except  perhaps  the  first,  were  done 
under  exceedingly  unfavourable  circum- 
stances : nevertheless,  five  out  of  nine,  or 
rather,  out  of  eight,  having  recovered,  proves 
that  this  measure  may,  without  hesitation, 
under  like  circumstances,  be  adopted  with  a 
reasonable  prospect  of  success.  In  one  case 
the  stump  healed  by  the  first  intention,  and 
the  man  speedily  regained  flesh  and  strength.” 
“ The  question  of  amputation,”  says  Mr. 
Geddes,  “ is  one  of  primary  and  vital  import- 
ance, and  indeed  it  would  be  a happy  circum- 
stance, if  we  could  rely  upon  it  as  a safe  alter- 
native, when  other  and  milder  measures  fail 
us  ; but  I fear  that,  in  most  cases,  this  ultimum 
remedium  is  delayed  too  long,  and  that,  under 
the  humane  but  mistaken  expectation  of 
saving  a limb,  much  more  injury  is  done  than 
would,  caeteris  paribus,  have  followed  the 
earlier  adoption  of  such  a sacrifice.  The  sore 
runs  so  rapidly  through  its  respective  stages, 
progressively  deteriorating,  and  mortification 
so  very  hurriedly  supervenes,  that  doubts  and 
hesitation  are  liable  to  hazard  life.  Waiting 
for  the  line  of  demarcation  is  only  sealing  our 
patient’s  death-warrant ; and  decision  in  a 
case,  as  this  indubitably  is, of  life  or  death,  must 
be  prompt  and  final.  If  a sore  have  resisted 
for  three  or  four  days  all  the  usual  means  of 
cure  ; if  the  subjacent  tissues  are  becoming 
deeply  affected,  if  haemorrhages  supervene,  if 
the  constitution  be  participating  to  a high 
degree  with  the  local  affection ; our  only 
hopes  of  safety  is  in  the  knife,  and  in  many 
instances  we  shall  be  gratified  by  the  patient’s 
speedy  recovery.  To  obviate  the  danger  of 
the  stump  becoming  contaminated  with  the 
prevailing  affection,  we  must  be  careful,  if 
possible,  to  remove  our  patient  to  a purer 
atmosphere,  to  inculcate  the  absolute  neces- 
sity of  cleanliness,  and  to  use  every  precau- 
tion that  no  communication  take  place  be- 
tween the  convalescent  and  affected.” 

“ In  the  regimental  hospital  to  which  I was 
attached,”  says  the  same  author,  “ we  had  in 
all  fifteen  amputations  of  limbs,  besides  toes 
and  fingers  ; and  in  a military  hospital  ad- 
joining my  own,  I assisted  a medical  friend  in 
about  twenty  more.  We  saved  exactly  half 
of  our  patients.”  Had  amputation  been  had 
recourse  to  at  an  earlier  period,  Mr.  Geddes 
thinks  the  proportion  of  recoveries  would 
have  been  greater.  He  mentions,  that  out 
of  about  forty  cases  of  amputated  limbs,  only 
one  was  met  with  where  secondary  haemor- 
rhage supervened,  requiring  amputation  of 
the  stump  above  the  knee. 

In  connexion  with  the  subject  of  amputa- 
tion in  cases  of  hospital  gangrene,  it  may  be 
mentioned,  that  M.  Delpech  is  convinced, 
that  even  in  cases  in  which,  in  consequence 
of  the  whole  of  a limb  being  destroyed  to 
such  a degree  as  to  render  its  preservation 
absolutely  impossible,  so  that  amputation  is 
evidently  the  only  resource,  advantage  may 


412 


G ASTR0-HYSTER0T0M1  A. 


be  derived  from  the  use  of  the  actual  cautery. 
“The  muscles,” says  he,  “cannot  be  destroyed 
by  the  gangrene,  throughout  the  whole  ex- 
tent of  the  leg,  without  a considerable  en- 
gorgement of  the  thigh.  Experience  has 
fully  shown,  that  if,  in  this  case,  amputation 
is  practised  in  the  engorged  part,  the  whole 
cellular  substance  of  the  stump  mortifies,  and 
detaches  itself  in  greyish  eschars ; the  mus- 
cles are  isolated  ; the  denuded  bone  soon  pro- 
jects, and  the  patients  are  not  long  of  perish- 
ing, exhausted  by  copious  suppurations.  But 
if  the  actual  cautery  be  passed  over  the  part 
of  the  putrid  ulceration  nearest  to  the  point 
where  it  is  proposed  to  amputate  ; or,  in  order 
to  come  nearer  it,  if  the  cautery  be  carried 
into  the  engorgement  itself,  by  the  aid  of 
some  deep  incisions,  the  engorgement  will 
soon  dissipate,  and  the  amputation  may  be 
made  in  full  security.”  (pp.  94,  95.) 

(Win.  Thomson .) 

GASTRO-HYSTEROTOM1  A,  (from 
yaorriQ,  venter ; varkpa,  uterus ; Toprj,  sectio. 
Kaiser schnitt,  Ger. ; Sectio  Ccesarea,  Lat.),  the 
Caesarean  operation.  This  operation  consists  in 
making  an  incision  through  the  parietes  of  the 
abdomen  and  uterus,  for  the  purpose  of  ex- 
tracting the  foetus,  when,  either  from  defor- 
mity of  the  pelvis  or  other  causes,  delivery  in 
the  natural  way  is  impracticable  *.  The  early 
history  of  this  formidable  operation  is  involved 
in  so  much  obscurity,  that  it  is  not  possible  in 
the  present  day,  to  ascertain  with  any  degree 
of  certainty,  under  what  circumstances,  or  by 
what  individual  it  was  first  performed.  It  is 
asserted  by  Mauriceau  and  other  writers,  that 
this  operation  was  unknown  to  the  ancients  ; 
an  opinion  based,  probably,  on  the  fact  that 
no  mention  of  it  is  made  in  the  works  of  Hip- 
pocrates, Celsus,  Paulus  ^Egineta,  or  Albu- 
casis.  There  appears,  however,  to  be  no 
doubt  that  it  has  been  practised  at  various 
times  from  a very  remote  period.  If  we  refer 
to  the  ancient  poets  and  historians,  we  shall 
find  numerous  allusions  to  this  operation : 
Virgil  speaks  of  Lycas  having  been  taken  by 
incision  from  his  mother’s  womb  ; “ Inde Lycam 
feint,  exectum  jam  matre  perempta  2.”  Ovid  also 
thus  alludes  to  the  birth  of  ^Esculapius,  who 
is  said  to  have  been  ushered  into  the  world 
in  a similar  way  by  his  father  Apollo  : “ sed 
nalum  Jlammis  uteroque  parentis  eripuit3.”  But 
it  is  unnecessary  to  refer  to  fabulous  history 
in  order  to  prove  the  antiquity  of  this  opera- 
tion. Pliny,  who  lost  his  life  in  the  seventy- 
ninth  year  of  the  Christian  era,  and  who 
has  been  usually  regarded  as  the  earliest 
writer  of  authority  on  this  subject,  has  the 
following  oft-quoted  passage  : “ Auspicatius 
enectd  parente  gignuntur ; sicut  Scipio  Africa- 
nus  prior  natus,  primusque  Ccesarum  a cceso  ma- 

' TLis  operation  is  usually  called  the  abdominal 
Caesarean  operation,  to  distinguish  it  from  the  vaginal 
Caesarean  operation.  For  an  account  of  the  latter, 
vide  Hysterotomy. 

2 Virg.  TEneid.  lib.  x.  vcr.  315. 

3 Ovid.  Metarn.  lib.  ii.  ver.  629, 


tris  utero  dictus : qua,  de  causa  et  Ctcsoncs  ap- 
pe/lati.  Simili  modo  natus  et  Manlius,  qui 
Carthaginem  cum  exercitu  intravil4.”  Although 
the  correctness  of  this  etymology  may  be 
considered  doubtful,  still  we  may  be  justified 
in  concluding  from  the  passage  in  question, 
that  the  extraction  of  the  living  foetus  from 
the  womb  of  the  mother  by  incision,  was  an 
operation  not  unknown  at  that  period.  There 
is,  moreover,  every  reason  to  believe  that  it 
was  known  and  practised  among  the  Jews  at 
a very  early  period  of,  if  not  anterior  to,  the 
Christian  era.  Dr.  Mansfeld  of  Brunswick, 
in  a work  of  great  learning  and  extensive  re- 
search 5,  states  that  the  Talmud,  (which  is 
devoted  to  the  explication  of  the  Jewish  laws, 
and  which  owes  its  existence  to  the  learned 
Jews  of  the  earliest  times),  contains  exten- 
sive information  concerning  the  section  of  the 
oelly  and  womb,  and  makes  frequent  allusions 
to  the  performance  of  the  operation  on  living 
women.  The  operation  is  always  spoken  of 
in  this  work  under  the  name  of  the  side-cut, 
the  lateral  incision  being,  no  doubt,  the  only 
one  practised  in  those  days.  Allusion  is  also 
made  to  the  operation  in  a work  of  still  ear- 
lier date,  called  the  Mischnajoth,  which  is 
regarded,  indeed,  as  the  oldest  of  the  unin- 
spired works  of  the  Jews.  Dr.  Mansfeld 
refers  moreover  to  the  Nidda,  (a  continua- 
tion of,  or  appendix  to  the  Talmud,)  written 
by  Asche,  a learned  rabbi  of  the  4th  century, 
and  which  is  devoted  chiefly  to  the  definition 
of  the  law  with  respect  to  women.  From 
this  work  we  have  the  following  quotation  : 
“ After  the  side-cut  the  woman  need  not  keep 
the  days  of  purification.”  These  Talmudish 
works,  enriched  as  they  are  by  the  labours  of 
various  commentators,  will  be  found  exceed- 
ingly interesting  by  all  who  are  desirous  of 
tracing  the  early  history  of  this  operation. 
But  as  this  article  is  intended  to  be  practical 
rather  than  historical,  it  will  be  better  to  de- 
scend from  these  early  ages,  to  the  period 
when  the  operation  is  first  mentioned  by  medi- 
cal writers.  According  to  Mr.  S.  Cooper  6,  the 
earliest  account  of  this  operation  in  any  medi- 
cal work,  was  published  about  the  middle  of 
the  14th  century,  by  Guido  Cauliacus7,  who, 
however,  only  speaks  of  the  practice  as  proper 
after  the  death  of  the  mother.  Ryan  states, 
in  his  manual s,  that  the  operation  was  first 
recorded  at  Venice,  in  1491,  by  Nicolai  de 
Falconiis9.  Velpeau10  mentions,  on  the  au- 
thority of  Coulin,  the  case  of  a woman  who 
underwent  the  operation  in  1424,  and  who, 
together  with  her  infant,  did  well.  Accord- 

4 Plin.  Nat.  Hist,  book  vii.  chap.  9. 

5 Ueber  das  Alter  des  Bauch-  und  Gebarmuttcr- 
sclmitts  an  Lebcnden.  Braunschweig,  1825. 

0 Diet,  of  Pract.  Snrg.  by  Samuel  Cooper.  7th 
edit.  p.  306. 

1 Chirurgia  Guidonis  de  Cauliaco ; cap.  de  cxtrac- 
tione  foetus. 

8 Manual  of  Midwifery,  by  Michael  Ryan,  M.  D. 
3d  edit.  p.  586. 

9 Nicolai  de  Falconiis;  Ohs.  Chiruvg. 

10  Traite  elemcntaire  de  l’Art  des  Accmichcmcns ; 
par  Alf.  A.  L.  M.  Velpeau,  tom.  ii.  p.  836. 
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ing  to  other  authorities,  the  first  well-authen- 
ticated case  occurred  in  1500. 

Francois  Rousset,  who  was  contemporary 
with  Ambrose  Pare,  appears  to  have  been  the 
first  who  undertook  to  prove  the  possibility 
of  saving  both  mother  and  child  by  this  ope- 
ration ; and  who,  in  a work  which  evinces 
great  discrimination  and  sound  judgment,  en- 
deavours to  show  not  only  its  utility,  but, 
under  certain  circumstances,  its  positive  ne- 
cessity. The  work  was  published  in  158J, 
and  contains  details  of  several  cases  in  which 
the  operation  was  performed  with  success  ’. 
In  the  following  year  (1582),  it  was  trans- 
lated into  Latin  by  Caspar  Bauhin,  who  added 
to  it  an  appendix,  with  reports  of  several  addi- 
tional cases.  This  work  drew  the  attention 
of  the  profession,  in  a more  especial  manner, 
to  the  importance  of  the  operation,  although 
it  was  strenuously  opposed  by  many  distin- 
guished writers  of  that  time,  among  others, 
by  Ambrose  Pare,  and  particularly  by  M. 
Alarchant,  between  whom  and  Rousset  a sort 
of  paper  war  was  carried  on  for  a considerable 
time.  But  the  opposition  which  Rousset 
experienced,  had  only  the  effect  of  stimu- 
lating him  to  fresh  exertions.  Accordingly, 
in  1590,  he  published  in  Latin  a much  more 
enlarged  edition  of  his  work,  and  added  other 
examples  of  the  success  of  the  operation. 
Still,  however,  it  was  opposed  by  various 
practitioners  of  acknowledged  celebrity  ; and 
Ambrose  Pare,  having  only  seen  it  followed 
by  fatal  results,  was  instrumental  in  causing 
it  to  be  rejected  by  the  College  de  Chirurgie  of 
Paris.  On  the  other  hand  its  advantages 
were  extolled  in  an  equal  degree  by  men  of 
ability  and  experience,  some  of  whom  have 
endeavoured  to  prove  that  of  those  who  had 
submitted  to  the  operation,  nearly  one  half 
had  recovered. 

That  the  operation  of  gastro-hysterotomy 
is  necessarily  attended  with  a very  consider- 
able degree  of  danger,  and  that,  in  fact,  it 
often  proves  unsuccessful,  is  not  to  be  denied. 
At  the  same  time  we  must  not  overlook  the 
number  of  well-authenticated  cases  to  be 
found  on  record,  in  which  the  operation  has 
been  followed  by  the  happiest  results.  M. 
Simon,  in  his  “ Recherches  sur  I'Operation  Cce- 
sarienne1 2,"  has  investigated  the  subject  with 
great  labour  and  accuracy,  has  proved  the 
possibility  of  operating  with  success  on  the 
living  mother,  and  pointed  out  the  peculiar 
circumstances  under  which  it  ought  to  be 
performed.  The  successful  operations  enu- 
merated by  him  amount  to  sixty- six  ; to  which 
may  be  added  seven  others  mentioned  in  a 
note  in  the  second  part  of  his  researches. 
Among  these  cases  are  four  instances  in  which 
the  same  woman  had  undergone  the  opera- 
tion twice,  two  in  which  the  same  woman 
had  undergone  it  three  times,  one  five  times, 
one  six  times,  and  one  seven  times.  In  con- 

1 Fr.  Rousset ; Traite  nouveau  de  l’Hysterotomo- 
tokic,  oil  Knfantemcnt  Cacsarien.  Paris,  1581. 

2 Memoires  de  1’ Academic  Royale  de  Chirurgie, 

tonics  i.  ct  ii. 


Sequence,  however,  of  the  remote  times  in 
which  many  of  these  cases  occurred,  and  the 
scanty  information  that  is  given  concerning  the 
greater  part  of  them,  they  are  viewed  by  some 
writers  with  no  small  degree  of  doubt.  The 
cases  enumerated  by  Baudelocque  are  compa- 
ratively of  recent  date,  all  of  them  having  oc- 
curred since  the  year  1750.  Dr.  Hull,  in  an 
appendix  to  his  translation  of  Baudelocque’s 
memoirs 3,  states,  that  the  whole  number  of 
cases  recorded  in  that  and  his  two  former 
publications  amounts  to  two  hundred  and  thirty- 
one  ; that  the  successful  ones  amount  to  one 
hundred  and  thirty-nine,  and  the  unsuccessful 
ones  to  ninety-two. 

Among  the  more  recent  instances  of  the 
successful  performance  of  this  operation,  may 
be  mentioned  the  following : one  at  Zurich, 
in  1817,  by  Dr.  Locher4  ; one  at  Minden,  in 
the  same  year,  by  Dr.  N.  Meyer 5 ; one  by 
Dr.  Muller  of  Lowenburg  in  Silesia 6 ; two  at 
Nimes  in  Bohemia,  by  Lorinser,  on  the  same 
woman,  the  first  time  in  1802,  and  again  in 
1805 7 ; one  at  Dahlen,  in  1823,  by  Vonder- 
fuhr  ; two  by  Bosch,  at  the  hospital  of  Mae- 
stricht,  in  which  both  the  women  and  children 
were  saved8;  one  by  MM.  Horn,  in  1821, 
by  which  the  mother  and  twin  infants  were 
saved 9 ; to  which  may  be  added,  a most  re- 
markable instance,  in  which  the  operation  had 
been  performed  four  times  with  successful 
issue  on  the  same  woman  ; an  interesting  ac- 
count of  which  is  given  by  Dr.  Edward 
Charlton 10.  The  patient,  whose  name  is 
Adametz,  underwent  the  operation  for  the 
first  time,  in  June,  1826,  when  it  was  per- 
formed by  Dr.  Zwanck  of  Eddelack.  The 
second  operation  was  performed  in  the  hos- 
pital at  Kiel,  in  January,  1830,  by  Wiede- 
mann. The  third  operation  was  performed 
in  the  hospital  at  Kiel,  in  March,  1832,  by 
Dr.  Michaelis  of  that  town,  who  gave  an 
account  of  it  in  a small  work  which  he  pub- 
lished in  1833,  on  subjects  connected  with 
midwifery  u.  The  fourth  operation  was  per- 
formed also  in  the  hospital  of  Kiel,  by  Dr. 
Michaelis,  in  June,  1836  : she  left  the  hos- 
pital with  a fine  health}'  child,  on  the  25th  of 
August,  two  months  after  the  operation.  But, 
among  modern  practitioners,  no  one  seems  to 
have  performed  this  operation  so  frequently, 
and  with  such  extraordinary  success,  as  Dr. 
Hcebeke  of  Brussels,  who  is  stated  to  have 
performed  it  thirteen  times,  and  thus  to  have 
succeeded  in  saving  ten  mothers  and  nine  chil- 

3 Two  Memoirs  on  the  Caesarean  operation,  by  M. 
Baudelocque,  sen.  Translated  from  the  French,  with 
notes,  appendix,  &c.  by  John  Hull,  M.D.  Man- 
chester, 1801. 

4 Vide  Med.-Chir.  Trans,  vol.  ix. 

3 Ibid.  vol.  xi. 

3 Magazin  fur  die  gesammte  Heilkunde,  1828. 

7 Siebold’s  Journ.  fur  Gcburtshiilfe,  &c.  b.  iii. 
st.  1.  Frankf.  181.9. 

3 Bibl.  Med.  1823. 

9 Journ.  of  Foreign  Med.  and  Surg.  vol.  iv.  p.  625. 

10  Edin.  Med.  and  Surg.  Journal  for  April,  1837. 

11  Abhandlungen  aus  dem  Gebiete  der  Geburts- 
h'ulfe.  Von  Dr.  Gustav  Adolf  Michaelis:  Kiel, 
1833. 
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dren1.  Some  interesting  particulars  of  these 
cases  will  be  found  in  his  “ Observations  Pra- 
tiques de  Chirurgie  et  d’Obstetricie.” 

Other  cases  might  be  added  to  the  above 
list,  if  it  were  necessary  ; but  those  selected 
will,  no  doubt,  be  considered  amply  sufficient 
to  show,  that  on  the  continent  at  least,  and 
particularly  in  Germany,  the  Caesarean  ope- 
ration is  not  unfrequently  successful.  Ac- 
cording to  the  calculations  of  Dr.  Charlton, 
the  number  of  Caesarean  sections  which  oc- 
curred during  the  first  thirty-three  years  of 
the  present  century,  was  one  hundred  and  ten, 
of  which  forty-eight  were  successful  for  the 
mother,  and  sixty-two  unsuccessful.  Of  the 
children,  sixty-seven  were  born  alive,  and 
twenty-nine  dead.  When  we  consider,  how- 
ever, that  many  unsuccessful  cases  have  pro- 
bably not  been  recorded,  we  can  scarcely  rely 
upon  the  comparative  statements  of  either  Dr. 
Hull  or  Dr.  Charlton,  as  affording  a fair  esti- 
mate of  the  average  result  of  this  operation. 

In  Great  Britain,  the  operation  has  been 
singularly  unsuccessful ; the  case  of  Sarah 
Bate,  which  occurred  in  my  own  practice,  in 
the  month  of  May,  1835,  being,  as  far  as  I can 
discover,  the  only  instance  in  which  a woman 
has  recovered  in  this  country  after  the  ex- 
traction of  the  foetus  by  incision  through  the 
parietes  of  the  abdomen  and  uterus.  The 
case  of  Mr.  Barlow 2 is  no  longer  considered 
to  be  of  this  description  ; upon  which  Mr.  S. 
Cooper,  in  the  7th  edition  of  his  Surgical 
Dictionary,  makes  the  following  remarks  : 
“ My  friend,  the  late  Dr.  Gooch,  having  ob- 
ligingly communicated  to  me  his  doubts,  and 
those  of  Dr.  Hull,  respecting  the  reality  of 
incision  having  been  made  in  this  instance 
into  the  uterus,  I am  glad  to  have  the  oppor- 
tunity of  expressing  my  perfect  conviction  of 
the  more  correct  view  of  the  case,  taken  by 
these  physicians.”  “ I suspected  from  the 
first,”  says  Dr.  Hull,  “ that  Mr.  Barlow  was 
deceived  in  this  case,  from  the  account  he 
gave  of  the  remarkable  thinness  of  the  uterus  : 
and  I had  formed  an  opinion  that  the  child 
had  escaped  through  a laceration  of  the  uterus 
into  the  abdomen,  enveloped  in  the  secundines, 
and  that  he  had  merely  divided  the  mem- 
branes, when  he  had  fancied  that  he  had 
divided  the  uterus.”  “ Dr.  Hull  then  pro- 
ceeds,” says  Mr.  Cooper,  “ to  explain  the  con- 
firmation of  his  own  sentiments  by  those  of 
Mr.  Howarden,  a very  intelligent  practitioner 
at  Blackrod,  who  assisted  at  the  operation. 
In  fact,  the  particulars  stated  by  this  gentle- 
man, leave  no  doubt,  that  the  foetus  had 
escaped  through  a laceration  of  the  uterus 
into  the  cavity  of  the  abdomen  3.  The  case 
also  referred  to  by  Mr.  D.  Stewart4,  where 

' According  to  more  recent  accounts  it  appears  that 
Dr.  Hoebeke  has  now  performed  the  operation  sixteen 
times;  eleven  of  which  have  been  perfectly  successful. 

2 Vide  Medical  Records  and  Researches,  p.  154, 
1798;  and  Essays  on  Surgery  and  Midwifery,  by  James 
Barlow. 

3 Vide  “ A Defence  of  the  Caesarean  operation,”  by 
John  Hull,  M.D.  of  Manchester,  1799. 

* Vide  Edinb.  Med.  Essays,  and  Ohs.  vol.  v.  p.  360. 


the  labour  had  endured  twelve  days,  and  the 
life  of  the  mother  was  saved,  after  the  dead 
foetus  had  been  extracted  by  a midwife,  was 
also,  probably,  of  the  same  nature  : at  all 
events,  the  want  of  authentic  particulars,  and 
the  circumstance  of  the  operation  having  been 
done  by  a woman,  leave  the  true  nature  of 
the  case  questionable.”  According  to  Dr. 
Ryan,  in  the  third  edition  of  his  Manual  of 
Midwifery,  p.  577,  published  in  1831,  the 
operation,  up  to  that  period,  had  been  per- 
formed in  the  British  dominions  nearly  forty 
times : to  which,  if  we  add  the  cases  which 
have  occurred  from  that  time  to  the  present 
day,  they  will  probably  amount  to  nearly 
fifty.  The  most  recent  case  that  has  come  to 
my  knowledge,  is  that  of  Mr.  Evans,  jun.  of 
Belper,  who  performed  the  operation  in  April, 
1841.  The  woman  died  on  the  sixth  day5. 

Of  all  these  operations,  the  case  of  Sarah 
Bate  0 appears  to  present  the  only  instance  in 
which  the  lives  of  both  the  mother  and  the 
child  have  been  saved  by  its  performance. 
Mr.  Crosse,  of  Norwich,  in  the  retrospective 
address  delivered  by  him  at  the  fourth  anni- 
versary of  the  Provincial  Medical  and  Surgical 
Association7,  thus  alludes  to  the  subject  : “ It 
is  a striking  proof,”  says  he,  “ of  the  richness 
of  our  medical  records,  that,  within  the  scope 
of  my  inquiries  for  the  present  occasion,  there 
are  met  with,  instances  of  the  Caesarean  ope- 
ration having  been  performed  in  a majority  of 
the  conditions  which  may  demand  it : for 
narrowed  pelvis,  extra-uterine  conception, 
rupture  of  the  uterus,  and  sudden  death  from 
apoplexy  or  other  causes.  The  operation  has 
also  been  performed,  and  with  success,  in  the 
leading  countries  of  the  world.  In  England 
we  have  a single  and  most  critical  example  of 
its  success,  by  Mr.  Knowles,  of  Birmingham  ; 
and,  in  America,  Professor  Gibson  has  been 
the  first  to  save  the  life  of  both  parent  and 
child  by  this  intrepid  proceeding 8.  The  most 
frequent  examples  are  met  with  in  the  publi- 

5 Since  this  article  went  to  the  press  my  attention 
has  been  drawn  to  a case  of  Ctesarean  section  per- 
formed in  August,  1840,  by  Mr.  Whitehead,  of  Man- 
chester. The  case  resembles  in  many  points  that  of 
Sarah  Bate.  It  is  a highly  interesting  and  instructive 
case,  and  is  well  worthy  an  attentive  perusal.  The 
patient  lived  32  days  and  10  hours  after  the  operation. 
Vide  Med.  Gaz.  vol.  ii.  New  Series.  1841.  Another 
case,  not  adverted  to  above,  may  be  found  briefly  re- 
corded in  the  1st  vol.  of  the  Provincial  Medical  and 
Surgical  Journal.  It  occurs  among  some  notes  taken 
from  one  of  the  late  Sir  Astley  Cooper’s  early  case- 
books. 

6 This  case  is  reported  in  the  Trans,  of  the  Prov. 
Med.  and  Surg.  Assoc,  vol.  iv. 

7 Vide  Trans,  of  the  Prov.  Med.  and  Surg.  Assoc, 
vol.  v.  p.  96. 

8 I have  since  been  favoured  by  Professor  Gibson 
of  Philadelphia,  with  notes  of  his  two  interesting  cases 
of  Caesarean  operation.  They  were  both  equally  suc- 
cessful, and  were  performed  by  that  distinguished  sur- 

eon  upon  the  same  woman.  The  first  was  in  March, 
835,  when  a healthy  living  girl  was  extracted,  and  the 
second  in  November,  1837,  by  which  a fine  boy  was 
ushered  into  the  world.  It  appears,  according  to  Dr. 
Gibson’s  account,  that  these  were  her  third  and 
fourth  labours,  and  that  in  her  two  previous  labours 
she  had  been  delivered  with  great  difficulty,  after  the 
destruction  of  the  child  by  cephalotomy. 
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cations  of  France  and  Germany ; and  I find 
grounds  for  stating  that,  on  some  occasions, 
the  operation  has  been  resorted  to  where 
there  seemed  to  be  scarcely  a hope  of  any 
good  result,  or  determined  on  when  not  abso- 
lutely called  for,  or  neglected  still  more  often 
where  obviously  applicable,  not  only  because 
calculated  to  avoid  protracted  suffering,  but 
to  afford  a chance  of  saving  life.” 

The  fatality  attending  the  operation  in  this 
country  was  supposed  by  Mr.  Simmons  of 
Manchester,  (a  decided  opponent  of  the  ope- 
ration,) to  be  owing  to  the  influence  of  cli- 
mate, or  to  some  peculiarity  of  constitution 
in  the  women  of  the  British  isles.  Dr.  Hull, 
however,  accounts  for  the  mortality  in  a 
much  more  rational  and  intelligible  manner  *. 
“ There  is  a material  difference,”  says  he, 
“ between  a patient’s  dying  from  an  operation, 
and  after  an  operation  ; although,  blinded  by 
prejudice,  we  may  entirely  overlook  this  very 
necessary  distinction  with  regard  to  the  ope- 
ration in  question.  In  France,  and  some 
other  nations  upon  the  European  continent, 
the  Caesarean  operation  has  been,  and  con- 
tinues to  be  performed,  where  British  practi- 
tioners do  not  think  it  indicated ; that  it  is 
also  had  recourse  to  early,  before  the  strength 
of  the  mother  has  been  exhausted  by  the 
long  continuance  and  frequent  repetition  of 
tormenting,  though  unavailing  pains,  and  be- 
fore her  life  is  endangered  by  the  accession 
of  inflammation  of  the  abdominal  cavity. 
From  this  view  of  the  matter  we  may  reason- 
ably expect,  that  recoveries  will  be  more  fre- 
quent in  France  than  in  England  and  Scot- 
land, where  the  reverse  practice  obtains. 
And  it  is  from  such  cases  as  these,  in  which 
it  is  employed  in  France,  that  the  value  of 
the  operation  ought  to  be  appreciated.  Who 
would  be  sanguine  in  his  expectation  of  a 
recovery,  under  such  circumstances  as  it  has 
generally  been  resorted  to  in  this  country ; 
namely,  where  the  female  has  laboured  for 
years  under  malacosteon,  ( mollities  ossium, ) a 
disease  hitherto  in  itself  incurable  ; where 
she  has  been  brought  into  imminent  danger 
by  previous  inflammation  of  the  intestines, 
or  other  contents  of  the  abdominal  cavity  ; 
or  been  exhausted  by  a labour  of  a week’s 
continuance,  or  even  longer  ? And  if  the 
event  should  be  fatal,  what  unprejudiced  per- 
son would  attribute  it  entirely  to  the  opera- 
tion ?”  At  the  same  time,  Dr.  Hull  does  not 
deny,  that  the  operation  has  contributed  very 
materially  to  the  fatality  of  the  event  in  some 
cases  both  here  and  upon  the  continent ; and 
he  freety  admits  that  the  death  of  the  patient 
in  some  cases  may  be  wholly  chargeable  upon 
the  operation : but  he  also  very  justly  ob- 
serves that  such  will  sometimes  be  the  case 
with  regard  to  lithotomy,  and  other  capital 
operations  of  surgery,  although  performed 
with  the  greatest  ability,  and  conducted  with 
all  possible  address. 

It  would  be  useless,  in  the  present  day,  to 

1 Vide  Dr.  Hull’s  Defence  of  the  Caesarean  opera- 
tion. London,  1799. 


offer  a single  additional  remark,  with  a view 
to  prove  that  cases  do  sometimes  occur,  in 
which  delivery  per  vias  naturales  is  utterly 
impracticable ; and  in  which  the  Caesarean 
operation  offers  the  only  possible  means  of 
relief.  The  necessity  for  this  operation,  says 
Baudelocque,  is  no  longer  a problem  ; it  can- 
not, now,  appear  doubtful  to  any  persons,  ex- 
cept to  those  who  are  interested  in  opposing 
jt,  whatever  may  be  the  motive  by  which  they 
are  actuated.  Its  necessity  is  as  fully  estab- 
lished as  that  of  lithotomy,  to  which  no  one 
will  dare  to  object ; because  it  is,  in  some 
instances,  as  impossible  to  extract  a child 
through  the  natural  passage,  as  to  bring  from 
the  bladder  a large  stone  through  the  ure- 
thra. The  Caesarean  operation  has  this  pecu- 
liarity, that  it  is  always  urgent ; whilst  litho- 
tomy is  scarcely  ever  so  ; that  the  least  delay 
in  the  former  may  render  it  useless  to  the 
child  and  more  dangerous  to  the  mother, 
whilst  the  latter  may,  perhaps,  be  deferred 
without  any  material  inconvenience. 

Having  proved  that  the  Caesarean  operation 
is  not  only  admissible,  but,  occasionally,  even 
indispensable,  as  presenting  the  only  probable 
means  whereby  the  lives  both  of  the  mother 
and  the  child  may  be  preserved  ; it  is  neces- 
sary, in  the  next  place,  to  point  out  the 
various  circumstances  that  may  demand  its 
performance ; and  which  may  be  conve- 
niently arranged  under  the  following  heads  : 

1.  Deformity  of  the  pelvis,  from  rachitis, 

malacosteon  adultorum,  exostosis,  or 
external  injury. 

2.  Rupture  of  the  uterus,  either  during 

labour,  or  by  external  injury. 

3.  Death  during  pregnancy. 

4.  Extra-uterine  fetation. 

5.  Obstruction  from  tumors. 

6.  Hysterocele. 

1.  Deformity  of  the  Pelvis. — This  may 
originate  either,  during  the  period  of  child- 
hood, from  rachitis  ; or,  after  the  age  of  pu- 
berty, from  malacosteon  ( mollities  ossium  ).  In 
by  far  the  greater  number  of  Caesarean  cases, 
the  deformity  has  arisen  from  one  or  other  of 
these  causes.  It  may,  however,  be  the  result 
of  external  injury,  as  in  Mr.  Barlow’s  case. 
This  woman’s  pelvis  had  been  fractured  by  a 
waggon  passing  over  it : she  recovered  from 
the  injury,  and  became  pregnant;  but  the  de- 
formity caused  by  the  accident  was  so  great 
as  to  render  delivery  impracticable,  except  by 
the  Caesarean  operation.  Lastly,  exostosis 
may  seriously  diminish  the  capacity  of  the 
pelvis,  any  part  of  which  may  become  the 
seat  of  such  bony  deposition. 

The  necessity  for  the  Caesarean  operation 
will  of  course  depend  upon  the  degree  of  de- 
formity ; a point  upon  which  the  best  writers 
have  differed  in  opinion.  Where  the  deform- 
ity is  slight,  and  the  child’s  head  is  soft  and 
flexible,  the  powers  of  nature  will,  in  many 
cases,  be  sufficient  to  effect  delivery  without 
any  instrumental  interference.  If,  however, 
the  head,  in  its  passage  through  the  pelvis. 
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undergo  any  considerable  degree  of  pressure, 
the  child  is  not  unfrequently  still-born  : under 
such  circumstances,  the  induction  of  prema- 
ture labour  may  be  resorted  to  with  great  ad- 
vantage ; the  child  may  probably  be  saved, 
and  the  mother  spared  much  suffering  A 
Where  a greater  degree  of  deformity  exists, 
the  difficulties  which  present  themselves  to 
the  practitioner  are  often  of  the  most  per- 
plexing and  formidable  nature  ; inasmuch  as 
it  may  become  a question  whether  the  foetus 
shall  be  destroyed  and  extracted  per  vaginam, 
by  the  crotchet ; or  whether  it  shall  be  taken 
out  by  incision  through  the  parietes  of  the 
abdomen  and  uterus  : in  other  words,  whe- 
ther we  shall  endeavour  to  save  the  mother, 
by  the  destruction  of  the  child,  or  whether 
we  shall  attempt  the  salvation  of  both  by  the 
Caesarean  operation. 

These  are  anxious  and  painful  considera- 
tions, and  have  formerly  given  rise  to  grave 
theological  discussions.  In  the  year  1648, 
the  question,  whether  it  be  lawful  to  destroy 
one  life  to  save  the  other,  was  submitted  to  the 
doctors  of  theology  at  Paris,  who  decided, — 
“that  if  the  infant  cannot  be  extracted  without 
killing  it,  it  cannot  be  extracted  without  com- 
mitting a mortal  sin  ; in  which  case  it  is  ne- 
cessary to  have  regard  to  the  maxim  of  St. 
Ambrose,  viz.  if  it  be  impossible  to  assist  the  one 
ivithout  injury  to  the  other,  it  is  better  to  assist 
neither.”  And  such  is  said  to  be  the  doctrine 
of  the  Roman  Catholic  church  at  the  present 
time2.  Accordingly,  in  France,  it  is  not 
usual  to  have  recourse  to  embryotomy,  until 
there  be  reason  to  believe  that  the  child  is 
dead  ; the  sacrifice  of  a living  infant  being 
regarded  as  murder,  and  altogether  unjusti- 
fiable. Upon  this  point,  Velpeau  expressly 
says,  that  when  the  foetus  exhibits  signs  of  life 
and  vigour,  we  ought,  instead  of  sacrificing  it, 
as  is  the  practice  in  Great  Britain,  to  extract  it 
by  the  Caesarean  section  ; an  operation,  which, 
although  truly  formidable  in  itself,  does  not 
necessarily  compromise  the  life  of  the  child, 
and  is  not  always  fatal  to  the  mother.  Fie  is, 
at  the  same  time,  of  opinion,  that  when  there 
are  good  reasons  for  believing  that  the  child 
will  not  be  born  alive,  w’e  ought  to  prefer 
embryotomy  3. 

In  this  country,  where  the  judgment  of  the 
practitioner  is  not  necessarily  influenced  by 
any  religious  injunctions,  it  has  been  usual  in 
cases  where  there  is  not  sufficient  space  to 
admit  of  delivery,  even  with  the  aid  of  the 
forceps,  to  have  recourse  to  the  operation  of 
embryotomy  rather  than  to  gastro-hystero- 
tomy, whether  the  child  be  living  or  dead 4. 
The  same  doctrine  has  been  supported  by 

' Vide  Velpeau,  tome  ii.  p.  808. 

2 Vide  Ryan’s  Manual,  p.  577. 

3 Velpeau,  tome  ii.  p.  859. 

4 Under  such  circumstances  the  division  of  the 
symphysis  pubis  was  formerly  practised  in  France,  hut 
is  rarely  resorted  to  in  the  present  day.  In  this  coun- 
try it  has  been  practised  but  once;  the  very  limited 
advantage  which  it  offers,  being  more  than  counter- 
balanced bv  the  dangerous,  and  even  fatal  consequences 
attending  it.  Vide  Symphysiotomy. 


some  writers  in  Germany.  This  practice  has, 
very  properly,  obtained,  under  the  idea  that 
the  life  of  the  mother  is  more  valuable  than 
that  of  the  child,  a consideration  w hich,  most 
assuredly,  wre  should  never  permit  ourselves 
to  overlook  : for,  as  Velpeau  very  justly  ob- 
serves, a thousand  social  relations  will  induce 
us,  if  possible,  to  save  the  mother.  It  may 
be  regarded,  therefore,  as  a general  rule,  that 
where  there  is  sufficient  space  to  admit  of 
delivery  by  the  crotchet,  and  w’ith  a reason- 
able prospect  of  safety  to  the  mother,  we 
should  not  hesitate  to  have  recourse  to  em- 
bryotomy in  preference  to  gastro-hysterotomy, 
even  though  the  child  be  living.  “ To  per- 
form the  Caesarean  operation,”  says  the  editor 
of  the  Medico-Chirurgical  Review,  “ in  pre- 
ference to  embryotomy  (where  the  latter  is 
practicable),  is  most  unwarrantable,  and  evinces 
a lamentable,  not  to  say  a culpable  w'ant  of 
judgment,  as  to  the  proper  estimate  of  the 
value  of  human  life.”  • 

At  the  game  time  it  must  be  confessed, 
that  in  cases  of  extreme  deformity,  the  ope- 
ration of  embryotomy,  although  performed 
with  the  utmost  address,  and  with  every  pos- 
sible care,  is  scarcely  less  fatal  to  the  mother 
than  gastro-hysterotomy  ; the  injury  done  to 
the  vagina,  bladder,  and  other  soft  parts  with- 
in the  pelvis,  by  the  unavoidable  pressure  of 
instruments,  being  frequently  followed  by  in- 
flammation, gangrene,  and  other  lamentable 
consequences.  Baudelocque,  indeed,  does  not 
hesitate  to  assert,  that  if  practitioners  had 
recorded  all  those  cases  in  which  they  have 
delivered,  or  attempted  to  deliver,  by  the  use 
of  the  crotchet,  as  has  been  done  with  regard 
to  those  who  have  undergone  the  Caesarean 
section,  it  would  not  be  difficult  to  prove  that 
many  more  women  have  died  from  the  use  of 
the  crotchet,  than  from  the  Caesarean  opera- 
tion. 

It  would  appear,  therefore,  that  in  such 
cases,  w’e  have  only  a choice  of  difficulties  ; 
in  deciding  between  w'hich  we  must  be  guided 
chiefly  by  the  degree  of  deformity.  F'or  the 
purpose  of  ascertaining  the  degree  of  pelvic 
deformity,  various  plans  have  been  recom- 
mended by  obstetric  writers.  Coutouli  in- 
vented an  instrument  which  he  called  a pelvi- 
meter, and  which  has  been  employed  by  some 
practitioners  in  France  and  other  parts  of  the 
continent,  although  its  use,  according  to  Sa- 
batier, is  attended  with  some  difficulty  as  well 
as  pain.  It  has  been  rarely  used  by  British 
practitioners,  the  finger  being  generally  con- 
sidered to  afford  the  means  of  taking  the  ad- 
measurement, not  only  with  sufficient  accu- 
racy, but  with  much  more  convenience.  Burns 
considers  the  best  pelvimeter  to  be  the  hand, 
which  must  in  all  cases,  where  an  accurate 
knowledge  is  necessary,  be  introduced  within 
the  vagina5. 

It  will  be  unnecessary  to  particularize  the 
general  dimensions  of  a well-formed  pelvis  : 
it  will  be  sufficient  for  our  present  purpose, 

5  Burns’  Principles  of  Midwifery. 
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